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ADDENDUM 

Subsequent to preparation of the final report and prior to publication, 

adjustments were made to some of this station's humidity data. Data were 

adjusted for the months where the RH sensor was seriously out of 

calibration. The revised mean daily values for both relative humidity and 

dewpoint are presented in the following table. 

June 1984 
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* NOTE: Data for April, May, June, July, and August were not adjusted. 
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SUMMARY OF CLIMATE DATA RECORD~D AT WATANA 
WATER YEAR 1983 

STATION (NO. 650) 

Tem[1erature Wind 
Max. Max. Total 

Res. Res. Avg. Gust Gust P'va I. Mean Mean SoIa r 
Max. Min. Mean Di r. Speed Speed Di r. Speed Di r. RH DP Prec i p. Energy 

Month ( oc) (oC) ( OC) ( 
0 True l (m/sec) ( m/sec l ( 

0 True l (m/sec) (True) _L%l_ (oC) (mml (WH/m2) Month 

OCT M M M 056M 2.7M 3.0M 079M 11.4M ENE(M) M M 4.2 38,729M OCT 

NOV -1 .4M -24.7M -10.7M 063 3. 1 3.3 073 14.0 ENE M M 0.2 21,573 NOV 

DEC 2.7 -24.2 -10.4 068 4.4 4.7 089 14.6 ENE M M 7.0 12,068 DEC 

JAN -2.2M -34.4M -14.2M 064M 4.5M 4.8M 065M 14.6M ENE(M) M M 2.8M 17, 675M JAN 

FEB 0.3M -25.4M -10.0M 065M 4. 1M 4. 3M 068M 15.2M ENE(M) M M M 38,982M FEB 

MAR 1'1 M M M M M M M M M M M M MAR 

APR 10. 1M -17 .OM -1. 1M 045M 1. 7M 2.5M 274M 14.6M ENE(M) M M 2.4 171,764M APR 

MAY 20. 1M -3.6M 5.3M 021M 0.7M 2.6.M 275M 10.2M N(M) M M 15.2M 157,304M MAY 

JUN 26. 1M 2. 1M 10.511 270M l.OM 2.7M 270M 9.5M W(M) M M 39.4M 204,082M JUN 

JUL M M M M M M M M M M M 113.4 M JUL 

AUG M M M M M M M M M M M 117. 8M M AUG 

SEP M M M M M M M M M M M M M SEP 

Annual M M M M M M M M M M M M M Annual 

Note: Refer to Section I I I of report for explanation of symbols used. 
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SUI>lMARY OF CLIMATE DATA RECORDED AT WATANA STATION (NO. 650) 
WATER YEAR 1982 

Tem12erature Wind 
Max. Max. Total 

Res. Res. Avg. Gust Gust P' va I. Mean Mean SoIa r 
Max. Min. Mean Di r. Speed Speed Di r. Speed Di r. RH DP Precip. Energy 

Month ( oc) ( OC) ( OC) ( 
0 True l (m/sec l (m/sec) ( 

0 True l (m/sec) (True l __{_%_l_ ( oc) (mm) (WH/m2 l 

OCT 4.5M -13.6M -2. 1M 049M 2.8M 3.2M 067M 12.7M NE(M) M M 25.0M 38,063M 

NOV 2.7M -24. 3M -10. 4M 058M 3.2M 3.8M 085M 14.6M ENE(M) M M 5.6M 16,996M 

DEC 1. 7 -32.5 -13.7 058M 3.2M 3.6M 090M 15.9M ENE(M) M M 7.0 6725M 

JAN -8. 1M -33.8M -19.6M 063M 3.7M 4.0M 054M 15.2M ENE(M) M M O.OM 7640M 

FEB M M M M M M M M M M M M M 

MAR M M M M M M M M M M M M M 

APR 6.8M -21. 2M -4.5M 038M 1. 9M 3.2M 240M 10.8M NNE(M) M M 7.2M 129,469M 

MAY 15.6 -27.2 2.3 325 0.6 2.4 231 10.2 WSW M M 25.8 147,231M 

JUN M M M M M M M M M M M 87.4M 164,494 

JUL 26.4M 0.7M 10.8M 260M 1.6M 2.4M 240M 10.2M W(M) M M 109.2M 127,956M 

AUG 20. 1M 1. 8M 10. Of1 301M 0.7M 2.0M 237M 9.5M W(M) M M 58.2M 128,035M 

SEP 14. 51., -5.6M 5.0M 062M 0.9M 2.4M 094M 14.0M E(M) M M 100.8M 67,240M 

Annual M M M M M M M M M M M M M 

* Months when RH values were reported in the annual report but where subsequent review indicated the data were unusable. 

Note: Refer to Section I I I of report for explanation of symbols used. 

Month 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

Annual 
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SUMMARY Of CLIMATE DATA RECORDED AT WATANA STATION (NO. 650) 
WATER YEAR l2..!li 

Tem[!erature Wind 
Max. Max. Total 

Res. Res. Avg. Gust Gust P' va I. Mean Mean So I a r 
Max. Min. Mean Di r. Speed Speed Di r. Speed Di r. RH DP Prec i p. Energy 

Month ( OC) ( oc) (oC) (
0 True) (m/sec) (m/sec) ( 

0 True l (m/sec) (True l _j_%1_ (°C) (mml (WH/m2) 

OCT M M M M M M M M M M M M M 

NOV 1. 7 -21.1 -7.2 057 3.0 3.2 069 12.7 ENE M M 2.0 M 

DEC 3.8 -36.7 -21.1 072 3.2 3.5 078 14.0 ENE M* M* 0.2 M 

JAN 3.5 -17.7 -4.5 062 3.8 4.2 085 14.6 ENE 40M -16.3M 1. 6 M 

FEB M M M M M M M M M M M M M 

MAR 7.4M -16.4M -4. 3M 058M 2.9M 3.5M 070M 15.2M ENE(M) M* M* 18.4M 85,181M 

APR 9.4 -16.8 -4.3 037 1. 7 2.6 073 10.2 ENE M* M* 1.2 166,270 

MAY 22.1 -2.2 7.6 255 0.3 2.6 248 12. 1 WSW M M 44.0 168,715 

JUN 22.7 -0.1 9.3 241 1. 7 2.9 335 12. 1 WSW M M 129.8 177,820 

JUL · 17. OM 1.2M 10.3M 248 1.4 2.5 228 14.6 WSW M* M* 170.6 119,359 

AUG M M M 351 1.7 2.7 349 11.6 N M* M* 165.6 111,586 

SEP 14.5M -13.3M 4.4M 057M 1. 6M 2.3M 217M 10.8M ENE(M) M* M* 77.2M 76, 1.48M 

Annual M M M M M M M M M M M M M 

* Months when RH values were reported in the annual report but where subsequent review indicated the data were unusable. 

Note: Refer to Section I I I of report for explanation of symbols used. 

Month 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

Annual 
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SUMMARY OF CLIMATE DATA RECORDED AT WATANA STATION (NO. 650) 
WATER YEAR l.21ill 

TemQe ra tu re Wind 
Max. Max. Total 

Res .. Res. Avg. Gust Gust P'va I. Mean Mean So I a r 
~lax. Min. Mean Di r. Speed Speed Di r. Speed Di r. RH DP Prec i p. Energy 

Month ( oc) (oC) (oC) ( 
0 True) (m/sec) ( m/sec l ( 

0 True l (m/sec) (True) ___L%_L_ ( OC) (mm) ( WH/m2 l 

OCT 

NOV 

DEC 

JAN STATION INSTALLED 4/8/80 

FEB 

MAR 

APR 9.0M -13.0M -0.711 051M 2.3M 3. 1M 097M 15.9M ENE(M) M M 3.2M 108,979M 

f1AY 16.0M -5.0M 4.6M 205M 0.2M 3. 1M 098M 16.5M WSW(M) M M 14.6M 148,684M 

JUN M M M M M M M M M M M M M 

JUL 23.91-1 4.5M 11.911 240M 1. 3M 2.6M 263M 10.2f.l WSW(M) M* M* 107.6M 162,765M 

AUG M M M M M M M M M M M M M 

SEP M M M M M M M M M M M M M 

Annual M M M M M M M M M M M M M 

* Months when RH values were reported in the annual report but where subsequent review indicated the data were unusable. 

Note; Refer to Section Ill of report for explanation of symbols used. 

Month 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL. 

AUG 

SEP 

Annual 
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Ill. REPORT PREPARATION 

A. DESCRIPTION OF SYMBOLS USED IN ANNUAL AND MONTHLY 

SUMMARIES 

Annual Summary 

M 

Blank entries for monthly values indicate the station had 

not yet been installed at the site or that it had been 

removed prior to that month. Installation and removal dates 

are noted on the table as well. 

Insufficient or partial data. M follows average and/or total 

values if 1-9 daily values were missing data for all or part 

of the day. M appears alone for the month if 10 or more 

daily values were missing or contained missing data. 

Parentheses surround the M where other letters may cause 

confusion (i.e. in prevailing direction). M follows average 

and/or total values for the year if any month was missing 

data. M appears alone for the year if any month was 

missing enough data to require it to have an M alone or if 

three or more months were missing any data. 

Monthly Summaries 

Blank entries for three-hourly, daily, or monthly values 

(generally just for relative humidity or dewpoint) indicate 

the R. H. and D.P. data have been deleted for the period. 

For further explanation, refer to the section "Interpretation 

of Data." 

111-1 
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M Insufficient or partial data. M follows average and/or total 

values if any readings for the period were missing and 

would have been required for determination of the table 

value. . M follows the summary values for the month if 1-9 

daily values had M's appended to them or had asterisks in 

their place. M appears alone in place of the monthly values 

if all daily values had blank entries or asterisks. 

Parentheses surround the M where other letters may cause 

confusion (i.e in prevailing direction). 

**** Erroneous or missing data (may be from 2 to 6 asterisks, 

depending on number of digits possible in the value). 

Appears in place of the value if all readings requi r_ed for 

determination of the table value were missing. 

A dash in the hourly precipitation table indicates the 

volume for that hour is not known, but the cumulative total 

of precipitation over the interval of consecutive dashed 

hours is included in the next hour where a value is 

reported. Similarly, a dash for precipitation in the monthly 

summary table indicates the volume for that day is not 

known, but the cumulative total over the interval of 

consecutive dashed days is included in the next day where 

a value is reported. 

111-2 
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B. DATA COMPUTATION STANDARDS (CLIMATE) 

Graphical Data Plot 

Graphical representation of valid recorded and/or computed data. 

Hourly Precipitation Summary Table 

Hourly precipitation values are calculated as the difference between 

valid (current and preceding) consecutive hourly readings. When 

either of these hourly precipitation readings is invalid, no value is 

reported for the current hour. 

Monthly Summary Table 

1. Maximum daily and monthly temperatures are determined from all 

valid recorded temperatures. 

2. Minimum daily and monthly temperatures are determined from all 

valid recorded temperatures. 

3. Mean daily and monthly temperatures are determined from all 

valid recorded temperatures. The mean daily temperature is 

determined from the mean of the maximum and minimum 

temperatures. The mean monthly temperature is determined from 

the mean of all reported daily mean temperatures. 

4. Resultant daily and monthly wind directions and speeds are 

summed vectorially from all valid readings. 

5. Average daily and month wind speeds are determined for all 

valid readings (arithmetic mean). 

111-3 



s12/w11 

6. Maximum daily and monthly gust speeds are determined from all 

valid readings. Associated directions are the resultant 

directions from the recording interval in which the peak interval 

gust was observed. 

7. Prevailing daily and monthly directions are determined from all 

valid readings. The reported value is the most frequent 

direction observed. 

8. Mean daily and monthly relative humidities are determined from 

all valid readings (arithmetic mean). 

9. Mean daily and monthly dewpoint temperatures are determined 

from all valid readings (arithmetic mean). Dewpoints are omitted 

when the wind speed is less than 1 m/s, when the dewpoint 

calculates to a value greater than the recorded temperature, or 

when the dewpoint calculates to less than minus 47 degrees or 

more than 27 degrees Centigrade. 

10. Daily and monthly precipitation values are determined from all 

valid readings. 

11. Daily and monthly solar energy values are determined from all 

valid readings. Daily solar energy is determined by averaging 

the recorded solar intensity and converting the units. The 

monthly value is the sum of the daily values. 

Three-Hour Summary Tables 

1. The temperature reported is the temperature recorded at the 

specified time. 

111-4 
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2. The dewpoint temperature reported is the dewpoint calculated at 

the specified time. Dewpoints are omitted when the wind speed 

is less than 1 m/s, when the dewpoint is calculated to a value 

greater than the recorded temperature, or when the dewpoint 

calculates to less than minus 47 degrees or more than 27 degrees 

centigrade, or when either the temperature or R. H. reading is 

invalid. 

3. The relative humidity reported is the humidity recorded at the 

specified time. 

4. The wind direction reported is the three-hour vectorial resultant 

sum of data recorded up to the specified time. 

5. The wind speed. reported is the three-hour vectorial resultant of 

data recorded up to the specified time. 

6. The gust direction reported is the direction of the maximum gust 

recorded during the preceding three-hour period. 

7. The gust reported is the maximum recorded during the 

three-hour period. 

8. The radiation reported is the solar radiatioJ:l intensity recorded 

at the specified time. 

Wind Frequency Summary Table 

1. Reported data are determined from all valid readings. 

Wind Rose Graphical Plot 

1. Plot is a graphical representation of the wind frequency summary 

table. 

111-5 
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General Notes 

1. The following are the data ranges assumed valid, based on 

reasonable expectations for the parameters in south-central 

Alaska; data outside these ranges are not used: 

Time: 0000 through 2400 hours - at specified time intervals. 

Temperature: -50 through +35 °C 

Wind Speed: 0 through 99.9 meters per second and less than or 

equal to GUST 

Direction: 0 through 360 degrees 

Relative Humidity: 0 through 99 percent 

Precipitation: 0 through 99.8 mm. Precipitation during 

recording interval (15 or 30 minutes) should not exceed 30 mm. 

Solar: 0 through 150 milliwatts/cm2 

Gust: 0 through 99.9 m/sec 

Battery: 9 through 14.5 volts 

2. Accuracy of the MRI (Meteorology Research, Inc.) sensors and 

processor are as follows: 

Temperature: ±1°C 

Wind Speed: ±0.5 meters per second 

Wind Direction: ±196 of full scale 

Relative Humidity: ±696 

111-6 
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Precipitation: ±1% up to 76.2 mm/hr, ±5% from 76.2 mm/hr to 

254 mm/hr 

Solar Radiation: ±5mw em - 2 

Tape Recorder Error Rate:. 1 bit in 107 

3. The following are the direction ranges used in the prevailing 

direction, wind frequency and wind rose summaries: 

DIRECTION 

North 

North-Northeast 

Northeast 

East-Northeast 

East 

East-Southeast 

Southeast 

South-Southeast 

South 

South-Southwest 

Southwest 

West- Southwest 

West 

West-Northwest 

Northwest 

North- Northwest 

111-7 

COMPASS HEADING 

350 through 11 

12 through 34 

35 through 56 

57 through 79 

80 through 101 

102 through 124 

125 through 146 

147 through 169 

170 through 191 

192 through 214 

215 through 236 

237 through 259 

260 through 281 

282 through 304 

305 through 326 

327 through 349 
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IV. INTERPRETATION OF DATA 

A. GENERAL - Notes on Interpreting Data 

1. General 

a. Many of the sensors or the methods of measuring various 

parameters have peculiarities that affect how the data 

should be interpreted. The user is encouraged to become 

familiar with the methods of summation for each parameter 

and each table. These are described in the section "Data 

Computation Standards." 

b. The estimates of usable data for the current year in 

Table IV. 1 at the end of this section were prepared by 

reviewing the published summary tables for each month. 

Precipitation estimates came from the hourly table; 

estimates for usable percentages of temperature, relative 

humidity, and solar radiation data were based on the 3-hour 

summaries; wind estimates came from comparison with the 

other parameters and a cursory review of the raw-data 

printout; and usable longwave radiation estimates were from 

the raw data. 

c. An enhancement that has been added to this year's series 

of reports is use of symbols to indicate where data are 

missing from parameter totals or averages in the summary 

tables. This is intended to assist the data user in 

evaluating the quality of the data. 

Estimates that are below 90% are reported to the nearest 5%, 

estimates above 90% are to the nearest 196. If the data are 

nearly all good, except for infrequent "bugs," this is 
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indicated by a "99 + " value. If the estimate is quite 

rough, this is denoted by a "±" after the value. 

2. Precipitation - Precipitation data for most stations are reported 

for April through September only. The stations do not have 

heaters in their precipitation sensors (tipping buckets), so they 

are unable to record precipitation when the temperature is below 

freezing. The sensors are calibrated to tip for 0.2 mm of 

rainfall and not for snowfall. The sub-freezing temperatures 

may cause a loss or a delay of the recorded precipitation. Winds 

frequently blow snow away from or out of (or occasionally into) 

the collector, and snow collected in the bucket may not be 

melted and recorded until the next occurrence of warm weather, 

possibly days or weeks later. The months of October through 

March very often have sub-freezing temperatures on nearly 

every day of the month, so their precipitation records have been 

omitted. It should be noted that even in the months where 

precipitation data are reported (i.e. April through September), 

the occurrence of sub-freezing temperatures could affect the 

timing and the recorded amount of precipitation. The user 

should exercise caution and make note of the concurrent 

temperatures in interpreting the precipitation records. 

An exception to the normal system of recording winter 

precipitation is at the Watana Station (No. 0650). That site is 

equipped with a Wyoming wind gage to eliminate the effects of 

the wind on the snow, and it also has an AC-powered heater on 

the precipitation bucket to melt snow that falls into it. The 

Watana data are thus published for the whole year. Details on 

the Watana data are included in "Notes on Interpreting Watana 

Station Data," in the Watana report. 
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3. Relative Humidity and Dewpoint - The relative humidity (R.H.) 

sensors used are printed circuit elements which sense changes in 

R. H. by changes in impedance. The sensors, manufactured by 

Phys-Chem Research Corporation, have chemically-treated 

surfaces which degrade with time, and are thus very difficult to 

keep in calibration. Many of the months throughout the year 

(and at all stations) therefore display significant variations in 

R. H. patterns. Though the data are generally of poor quality 

throughout the 1983 year, they are believed to be useful as 

indicators of the true humidity and have for that reason been 

left in the report. 

When the calibration of the R. H. sensor is too high, readings 

near the top end (i.e. approaching 100%) may go "over the top" 

and be read as, say, 110% (if the calibration is high by 

10 points). Having only two digits in which to record the R. H., 

the Weather Wizard will report this as "10," which will drastically 

affect the computation of instantaneous dewpoint, average R. H., 

and average dewpoint values. The graphical plot of R.H. will 

also be misleading, with periodic "spikes" down to very low 

values. Each plot may be interpreted, however, by mentally 

adjusting the entire plot downward an appropriate amount to 

keep the maximum values at 100%. The approximate amount of 

such adjustment for each month is noted in the following secti.on, 

"Notes on Interpreting Watana Station Data". Because the R.H. 

and dewpoint values in the monthly summary tables are numerical 

averages, they are not easily interpreted and have been deleted 

for the days when RH was "overtopped". Values in the three­

hour summaries have been retained since they are instantaneous 

readings; they should, however, be adjusted by the same amount 

indicated for the plots. 

An additional consideration with respect to dewpoint is the fact 

that it is not computed when the reported wind speed falls below 
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1m/sec, due to inadequate aspiration of the R.H. sensor. This 

typically causes elimination of at least one dewpoint value on 

nearly every day of data-collection. However, to avoid undue 

congestion in the table, daily values have not been individually 

noted as containing missing records; only the monthly average 

has been so designated. The same applies to R.H. 

4. Solar Radiation - Daily and monthly solar radiation values are 

the cumulative total energy, computed from all valid readings for 

the period. Either the daily or monthly value can be signifi­

cantly above or below the true energy value if there are large 

segments of missing readings (i.e. from the period of very low 

intensity at night or the period of very high intensity at 

mid-day). A check should be made, therefore, of the "Usable 

Data" table and of the graphical plot to get a feel for the 

frequency and timing of lost solar radiation data. Caution 

should be used when a significant amount of data is missing. 

Another frequent concern in the processing of solar data is the 

presence of non-zero minimum values. Since the sensors have a 

stated accuracy of ±1% of the full-scale value of 140 mW/cm2 , 

they often record a reading of 0 (during night) as 1 or even 

2 mW/cm2 . This also can bias the daily or monthly totals, 

niaking the computed energy much higher than the true solar 

energy. This type of error in the data is difficult to adjust 

automatically, but the user can compensate for it in his 

interpretation by reviewing the instantaneous radiation readings 

printed in the 3-hour summary tables. If the 3-hour values 

never drop below 1, even in the winter time, the sensor is very 

likely reading high. An error of +1 mW/cm2 on every reading 

will cause the computed daily total energy to be high by 240 

watt-hr./cm2 . The user can adjust the numbers used 

accordingly. 
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5. Wind Speed and Direction - The wind frequency summary table 

in each month's report notes the number of wind observations 

used in preparing the table. Since data for this year have all 

been recorded at 15-minute intervals, there were 4 readings 

recorded per hour and 96 readings per day. This 

maximum possible number of observations for each 

follows (dependent on the number of days in the month): 

gives a 

month as 

Month 
Max. Possible # 
of Observations 

October, December, January, March 
May, July, August (31 days) 

November, April, June, September 
(30 days) 

February (28 days) 

February in leap years (29 days) 
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B. Notes on Interpreting WATANA Station Data 

1. General: March, August - September - Many individual precipitation 

values were lost, particularly in August, but the cumulative amounts 

at the ends of various periods were recoverable. Cases where 

cumulative amounts are represented are denoted by dashes (rather 

than asterisks) preceding the values. The August plot for 

precipitation is not representative at all of the actual data. All data 

were lost from August 27 to September 2 when the station was pulled 

for annual maintenance. The unit was pulled again on September 21 

for factory repairs. 

2. Precipitation - As noted in the previous section, the Watana site has 

a Wyoming wind gage to permit more accurate catch of snowfall during 

wind-driven storms. There is also an electric heater and insulation 

around the tipping bucket precipitation gage to melt the snow and 

record "tips" of 0.2 mm water content. 

Several segments of the 1982-83 winter period contained suspiciouly 

low precipitation amounts. Unmelted snow was discovered inside the 

gage in early December, at which time more insulation was added. 

However, data for October and November are considered poor, due to 

inadequate heat output. Also, the heater was discovered on April 11 

to· be disconnected. It Js uncertain how long this situation had 

existed, but a record was made on January 19 when the temperature 

was -7°C. Thus, January is assumed to be "fair" quality data. 

February and March data· are all questionable and have been 

discarded. Early April data are also questionable but have been 

retained in the record. 
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3. Relative Humidity - As discus~ed in the preceding section of general 

notes, many of the R. H. data for the year were considered unreliable 

or required some "judgment" in their use. Due to calibration 

problems with the R. H. sensors, some of the data should be adjusted 

prior to application. The amount of adjustment for each month 

applicable is listed below, and an example of the interpretation is 

explained afterward. Many of the RH data were deleted because they 

were too errotic, especially at night. 

Month 

July 

September 

Adjustment to Graphical R. H. Values 

-10 R. H. Points 

-20 

Example: In July, the readings peak over the top at about 

"110 percent" in the graphical plot (The plot does not go to 110, but 

readings of "10" are equivalent to 110 percent). This value is 

assumed to correspond to a true R. H. of 100 percent. Therefore, 

10 points should be subtracted from all the plotted R. H. values. 

Values from 0-10 should be read as 100-110 (and therefore adjusted to 

90-100). The graphical plot may thus be interpreted semi­

quantitatively. The numerical values (daily averages)", however, are 

more difficult to interpret and have been deleted from the tables. 

4. Solar Radiation The minimum (nightly) value for solar radiation 

intensity is generally 1 and frequently 2 mw/cm2 throughout the 

year. As explained in the General Notes (Section IV.A), this gives 

daily totals that are too high by 240 (for high by 1) or 480 (for high 

by 2) watt-hours per day. Inspection should be made of the night­

time values in the 3-hou r tables (to see whether "1" or "2" appears 

in place of "0"), and then the daily and monthly totals should be 

adjusted accordingly. 
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OCT NOV 

Temperature 90 99 

Wind Speed 85 100 

Wind 
Direction 55 100 

ReI at i ve 
Humidity 0 35 

Precipitation 100± 100± 

So I a r 
Radiation 75 100 

Peak Gust 85 100 

Longwave 0± 65 

TABLE IV.1 

SUSITNA HYDROELECTRIC PROJECT - CLIMATE DATA PROCESSING 

APPROXIMATE PERCENTAGES OF USABLE DATA 

DEC JAN FEB MAR APR MAY JUN 

100 94 96 60 85 90 95 

100 94 96 60± 85± 90 95± 

100 94 96 60± 85± 90 95± 

55 75 80 55 55 40 50 

100± 94 0 0 50 90 96 

100 94 96 60 85 90 95 

100 94 96 65± 85± 90 95± 

100 94 96 60± 85± 90 55 

Station: Watana 

Water Year: 1983 

JUL AUG SEP YEAR 

90 25 39 80 

90 25 40± 80 

90 25 40± 78 

35 10 35 44 

100 65 69 72 

90 25 40 79 

90 25 40± 80 

0 0 38± 57 
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HOURLY PRECIPITATION SUMMARY FOI~ WATANA WEATHER STATION 
DATA. TAKEN DURING October'.' 1982 

PRECIPITATION VALUES ARE IN MILLHIETERS 

HOUR ENDING 

DATE 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 DATE 

-------------------------------------------------------------------------------------------------------------------------------------
1 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 o.o 0.0 0.0 0.0 
2 0.0 o.o 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.Q 0.0 o.o 0.0 0.0 o.o o.o 0. 0 0. 0 2 
3 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o .2 .2 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 3 
4 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0. 8 0.0 0.0 0.9 0.6 0.0 9.0 0.0 0.0 4 
5 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 o.o o.o 0.0 0.0 5 
6 0.0 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 6 
7 0.0 9.0 o.o o.o 0.0 o.o 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 7 
8 o.o 0.0 o.o 8.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 o.o 0.0 0.0 o.o o.o 0,0 0.0 0.0 o.o 8 
9 o.o o.o 0.0 0.() o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 9 

10 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.8 0.0 o.o 0.0 o.o 0.0 0.0 o.o o.o o.o 0 .o 0.0 o.o 10 
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .2 0.0 o.o o.o o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 11 
12 o.o o.o o.o 0.0 0.0 0. 0 o.o 0.0 0.0 o.o o.o o.o 0.0 o.o o.o o.o 0. 0 0.0 .2 o.o 8.0 0.0 o.o 0.0 12 
13 0.0 0.0 o.o 8.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 13 
14 o.o 0.0 0.0 o.o o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o o.o 0.0 0.0 o.o 0.0 8.0 0.0 0.0 o.o 0. 0 0 .o 0.0 14 
15 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o o.o o.o 0.0 0.0 n.o 0.0 o.o o.o 15 
16 o.o o.o o.o o.o 0.0 o.o 0.0 0.0 0.0 6.0 0.0 o.o 0.0 8.0 0.0 0.0 o.o 0.0 o.o 0.9 0.0 0. 0 0.0 0.0 16 
17 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 o.o 0.0 6.0 0.0 0.0 o.o o.o 17 
18 o.o 0.0 0.6 o.o 8.0 o.o 0.0 0.0 o.o 0.0 o.o o.a 0.0 o.o 0.0 0.0 o.o o.o o.o o.o 1.0 o.o o.o 0.0 18 
19 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 19 
20 0. 0 0.0 o.o 0.0 0.0 tLO 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o o.o o.o o.o 0.0 0.0 o.o o.o 0. 0 0.0 0.0 20 
21 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 21 
22 o.o 0.0 o.o o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 o.o o.o 0. 0 . 0. 0 22 
2'3 0.0 o.o 0.0 0.0 0.0 o.o 9.0 0.0 0.0 6.0 0.0 0.6 0.0 o.o o.o 0.0 o.o 8.0 o.o 0.0 0.0 o.o 0.0 0.0 23 
24 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 o.o o.o· o.o o.o u 0.0 o.o o.o 24 
25 o.o 0.0 o.o 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 25 
26 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0 •. o 0.0 o.o 0.0 o.o o.o 0.0 0.0 0.0 0.8 0 .o 0.0 o.o o.o 0. 0 o.o 26 
27 0.0 0.0 o.o 0.9 0.0 0.0 0.0 0.0 0.8 o.o 0.0 0.0 o.o 0.0 o.o o.o 0.0 o.o 0.0 0.0 o.o 0.0 o.o 0.0 27 
28 0.0 0.0 o.o o.o o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 o.o 2.2 .2 0.0 .2 .2 .2 28 
29 0.0 .2 0.0 o.o 0.0 0.0 .2 0.0 0.0 o.o o.o 0.8 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o o.o 29 
30 0.0 0.0 o.o o.o o.u o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o o.o 8.8 0.0 0.0 0.0 30 
'31 0.0 o.o o.o o.o 0.0 o.o o.o 9.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.8 0.0 o.o 0.0 o.o 0.0 o.o 8.0 31 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING October, 1982 

DAY 01 DAY 02 

:1: NC. 

DAY 03 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. M/S DEG. MIS MW DEG C DEG C % ·nEG. M/S DEG. MIS MW DEG C DEG C % DEG. M/S DEG. M/S MW 

0300 -1. 1 H-:tH ** *** -*U *** .. t.:t 1 0300 -.8 ***** ** *** **** *** **** 1 0300 -1.9 ***** ** 029 1.1 004 2.5 1 
0600 -.7 ***** ** *** '1<*-!f *** *~~ 1 9600 -1.7 ***** ** *** **** *** **** 1 0600 -2.5 ***** ** 068 1.5 059 3.2 1 
0900 .9 ***** ** 133,-.. .5~100NI 1.9~ 19 0900 1.1 H*** H 115 .... 1. 4M 102M 3.2M 33 0900 -1.0 ***** ** 077 1.9 072 3.8 15 
1200 2.6 ***** ** 126 1.1 122 2.5 18 1200 ***** ***** ** 103 1.4 070 3.2 26 1200 1.1 H'tH ** 096 2.2 094 5.1 24 
1500 3.4 ***** ** 205 .1 139 2.5 15 1500 ***** ***** ** 111 1.9 110 4.4 11 1500 1.3 ***** ** 052 2.5 049 5.1 10 
1800 .3 ***** ** 284 1.6 271 3.8 1 1800 -.1 ***** **. 008 1.1 351 3.2 1 1800 -.4 ***** ** 038 3.1 035 5.7 1 
2100 0.0 ***** ** 3541" ,61'13501'1 1. 91"\ 1 2100 -1. 9 ***** ** 009 1.2 038 2.5 1 2100 -1.0 ***** ** 032 3.4 031 6.3 1 
2400 -.8 ***** ** *** **** *** **** 1 2400 -2.0 ***** ** 018 1.4 034 2.5 1 2400 -2.2 ***** ** 045 3.3 045 6.3 1 

DAY 04 DAY G5 DAY 06 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP: POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. MIS DEG. M/S MW DEG C DEG C X DEG. M/S DEG. M/S MW DEG C DEG C % DEG. H/S DEG. M/S MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -2.1 ***** ** 039 2.8 039 5.7 1 0300 -2.1 ***** ** 075 3.1 080 5.1 1 0306 -2.7 ***** ** 034 2.6 027 5.1 1 
0600 -2.8 ***** ** 034 3.1 035 5.7 1 0600 -2.2 ***** ** 058 3.3 061 5.7 1 0660 -2.9 ***** ** 065 3.0 058 5.7 1 
0900 -1. 6 ***** ** 038 3.5 640 6.3 17 0960 -2.3 ***** ** 046 4.2 030 7.0 26 090Q -1.0 ***** ** 067 4.3 069 7.6 18 
1200 .6 ***** ** 038 4.0 028 6.3 45 1200 ***** ***** ** 036 5.3 035 8.9 43 1200 .3 ***** ** 059 5.5 064. 8.3 24 
1500 1.2 ***** ** 053 4.5 646 7.6 28 1500 -.9 ***** ** 036 5.6 034 8.9 16 1500 .1 ***** ** 046 5.3 050 8.3 15 
1800 -.9 ***** ** 066 3.5 056 6.3 1 1806 -3.0 ***** ** 031 4.3 046 7.0 1 1806 -2.0 ***** ** 039 5.0 039 8.3 1 
2100 -1. 2 ***** ** 061 2.7 059 4.4 1 2100 -3.4 H·Hlf ** 031 4.0 033 7.6 1 2106 -2.0 ***** ** 038 5.1 036 7.6 1 
2400 -1. 6 ***** ** 065 2.6 075 4.4 1 2400 -3.3 ***** ** 022 3.2 024 6.3 1 2400 -1. 6 ***** ** 047 4.5 047 7.0 1 

DAY 07 DAY 08 DAY O<t 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDMG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. M/S DEG. HIS HW DEG C DEG C % DEG. M/S DEG. M/S MW DEG C DEG C X DEG. HIS DEG. MIS iiW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -2.0 ***** ** 064 4.9 063 7.6 1 0300 -3.0 ***** ** 269 1.3 248 5.1 1 0300 ***** ***** ** *** **** *** **** *** 
0600 -2.9 ***** ** 064 4.7 064 7.6 1 0600 -4.6 ***** ** 257 4.5 265 8.9 1 0600 ***** ***** ** *** **** *** **** *** 
0900 -2.7 ***** ** 071 5.2 073 8.9 7 0900 -3.7 ***** ** 2591'\ 4.3M 257M 8,31"'120 0900 -2.1 ***** ** 292M 1.2M 292M 2,5..., 12 
1200 -1. 6 ***** ** 076 5.6 080 8.9 17 1200 ***** ***** ** *** **** 274 6.3 *** 1200 -9.9 ***** ** 290 .7 321 1.9 13 
1500 ***** ***** ** 077 5.0 084 8,3 9 1500 ***** ***** ** *** **** *** **** *** 1500 -6.8 ***** ** 282 1.3 281 2.5 6 
1800. -1.5 ***** ** 067 2.1 076 7.0 1 1800 ***** ***** ** *** **** *** **** *** 1800 -9 • 8 ***** ** 265 1.9 260 3.2 1 
2100 -2.0 ***** ** 259 1.8 254 4.4 1 2100 ***** ***** ** *** **** *** **** *** 2100 -7.8 ***** ** 269 2.4 266 3.2 1 
2400 -2.4 ***** ** 038 .4 181 1.9 1 2400 ***** ***** ** *** **** *** **** *** 2400 -3.0 ***** ** 257 3.1 257 4.4 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING October, 1982 

DAY 10 DAY 11 

:J:NC. 

DAY 12 

HOUR DEW WIUD WIND GUST liAX. HOUR DEW WIND WIND GUST liAX. HOUR DEW WIND WIND GUST liAX. 
HDNG .TEliP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. HIS DEG. IllS HW DEG C DEG C % DEG. HIS DEG. HIS HW DEG C DEG C % DEG. IllS DEG. MIS HW 

0300 -3.5 ***** ** 271~ 2.3.., 2&61'1 3.8M 1 0300 -7.8 ***** ** *** **** *** **** 1 0300 -2.7 ***** ** 084 4.5 oa4 7.0 1 
0&00 -4. 0 ***** ** *** **** *** **** 1 0&00 -&. 2 ***** ** *** **** *** **** 1 0&00 -3.1 ***** ** 059 3.5 076 5.7 1 
0900 -4.7 ***** ** 005.M 2.3.M ooo..., 3.81'1 8 0900 -4. 2 ***** ** *** **** ******* 10 0900 -1.3 ***** ** 052 4.8 063 7.6 10 
1200 -2.5 ***** ** 301 .6 002 1.9 15 1200 -3.3 ***** ** *** **** *** **** 14 1200 .1 ***** ** 0&9 5.9 Oi9 11.4 12 
1500 -3.3 ***** ** 1 001'\ .2.M 0771"11. 91'\ 7 1500 -2.7 ***** ** *** **** *** **** 4 1500 .9 ***** ** 070 4.9 084 8.3 9 
1800 -6. 0 ***** ** *** **** *** **** 1 1aoo -2 0 5 ***** ** *** **** ******* 1 taoo .9 ***** ** 061 3.9 070 a.3 1 
2100 -6. 3 ***** ** *** **** *** **** 1 2100 -2.0 ***** ** *** **** *** **** 1 2100 .7 ***** ** 069 4.2 Oi2 7 .o 1 
2400 -6. 7 ***** ** *** **** *** **** 1 2400 -2.5 ***** ** *** **** *** **** 1 2400 -3.7 ***** ** 028 4.6 034 8.3 1 

D~W 13 DAY 14 DAY 15 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND WIND GUST liAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEHP. POINT RH DIR. SPD. DIR. GUST RAD 

Dt:G C DEG C % DEG. IllS DEG. HIS !IW DEG C DEG C X DEG. HIS DEG. MIS !IW DEG C DEG C 7.: DEG. MIS DEG. IllS MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 ··i0.5 ***** ** 031 2.7 029 8.3 1 0300 -7.2 ***** ** 080 .a 065 1.9 1 0300 -12.5 ***** ** 010 2.4 001 3.8 1 
0600 -6. 0 ***** ** 047 3.2 038 &.3 1 OoOO -7 .o ***** ** 046 1.0 962 2.5 1 6600 -17.1 ***** ** 019 2.2 001 4.4 1 
0900 -7.3 ***** ** 084 2.5 097 5.1 10 0900 -8.3 ***** ** 081 l.o 089 3.2 11 0900 -11.5 ***** ** 052 1.2 065 2.5 28 
1200 ··5.a ***** ** oa6 1.5 071 4.4 27 1200 -4.8 ***** ** 075 1.9 064 3.8 21 1260 ***** ***** ** 109 1.2 11& 2.5 43 
1500 -5.9 ***** ** 124 1.2 138 2.5 10 1500 ***** ***** ** 090 3.2 090 5.1 12 1500 ***** ***** ** 067 1.3 046 2.5 17 
1800 -6.8 ***** ** 024 .9 095 1.9 1 1800 -b. 9 ***** ** 673 3.1 089 5.1 1 1800 -10.1 ***** ** 012 2.3 009 3.8 1 
2100 -6.9 ***** ** 000 1.5 358 2.5 1 2100 -11.7 ***** ** 925 2.0 012 3.8 1 2100 -10.0 ***** ** 036 1.9 021 4.4 1 
2400 -6.6 ***** ** 022 1.0 035 1.9 1 2400 -10.5 ***** ** 045 1.1 012 3.2 1 2400 -6' 1 ***** ** 053 3.9 973 7.6 1 

DAY 16 DAY 1 '7 DAY '18 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. HIS MW DEG C DEG C X DEG. HIS DEG. HIS HW DEG C DEG C % DEG. IllS DEG. lt/S ltW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0360 -&.9 ***** ** 071 5.9 079 8.9 1 0300 ***** ***** ** 089 .9 087 3.2 1 0300 -a.& ***** ** 015 2.2 346 3.a 1 
0600 -6.1 ***** ** 067 5.7 071 8.3 1 OoOO ***** ***** ** 080 .B 069 1.9 1 0600 -9. 1 ***** ** 036 1.7 oat 3.a 1 
0900 -5.a ***** ** 0&0 5.1 0&2 7.6 8 0900 -3.2 ***** ** 009 1.1 021 2.5 14 0900 -9.3 ***** ** 069 1.3 077 3.2 15 
1200 -5.8 ***** ** 078 6.4 086 10.2 14 1200 -1.6 ***** ** 317 1.0 35& 1.9 21 1200 -3.3 ***** ** 085 .a 110 2.5 35 
1500 -5.4 ***** ** 069 5.8 066 8.9 8 1500 ***** ***** ** 286 1.1 284 2.5 1& 1500 -1. 4 ***** ** 001 .2 051 1.9 25 
1800 -4.8 ***** ** Obl 4.3 066 7.0 1 1800 -4.5 ***** ** 010 .8 014 3.2 1 1aoo -5.a ***** ** 015 1.5 066 3.2 1 
2100 -4. 4 ***** ** 057 3.8 059 5.1 1 2100 -6.6 ***** ** 020 2.2 029 3.2 1 2106 -6.5 ***** ·u 016 1.4 009 2.5 1 
2400 -4.0 ***** ** 064 3.7 063 5.7 1 2406 -5. 6 ***** ** 012 2:6. 017 3.a 1 2400 -6.0 ***** ** 066 1.2 045 2.5 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING October, 1982 

DAY 19 DAY 20 DAY 21 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. HIS MW DEG C DEG C X. DEG. MIS DEG. MIS MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -5.3 ***** ** 07b 1.0 048 1.9 1 0306 4. 0 ***** ** 082 1.9 086 4.4 *** 0300 -.2 ***** ** 030 4.7 030 8.3 *** 
0600 -6.5 ***** ** 066 1.1 035 3.2 1 0600 -.2 ***** ** 051 1.9 023 3.8 *** 0600 ***** ***** ** 045 3.4 028 6.3 *** 
0900 ***** ***** ** 091 1.2 692 3.2 7 0900 -4. 2 ***** ** 073 2.1 069 3.8 *** 0900 ***** ***** ** 082 3.3 083 6.3 *** 
1200 -2.6 ***** ** 067 1.4 055 3.2 11 1200 ***** ***** ** 081 3.3 088 5.7 *** 1200 ***** ***** ** 061 4.6 047 7.6 *** 
1500 ***** ***** ** 029 1.4 047 2.5 6 1560 ***** ***** ** 059 1.8 088 5.7 *** 1500 ***** ***** ** 038 5.7 036 8.9 *** 
1800 4.3 ***** ** 075 1.0 109 3.2 *** 1800 0.0 ***** ** 074 1.6 091 5.1 *** 1800 -5.3 ***** ** 037 5.5 035 8.3 *** 
2100 3.4 ***** ** 058 1.1 108 3.2 *** 2100 .1 ***** ** 020 3.4 016 7.0 *** 2100 -5. 3 ***** ** 038 5.6 042 8.9 *** 
2400 1.8 ***** ** 066 2.0 037 3.8 *** 2400 -2.2 ***** ** 023 4.5 626 8.9 *** 2400 -6.7 ***** ** 043 5.8 045 8.9 *** 

DAY 22 DAY 23 DAY 24 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TLMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

D~G C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C % DEG. MIS DEG. MIS MW 

0300 -6.8 ***** ** 046 6.1 047 8.9 *** 0300 -10.9 ***** ** 950 6.0 043 8.9 *** 0300 -6.4 ***** ** 072 5.7 074 7.6 *** 
0600 -8.6 ***** ** 066 6.4 071 9.5 *** 0600 -10.0 ***** ** 053 5.9 057 8.9 *** 0600 -14.5 ***** ** 066 4.8 082 7.6 *** 
0900 ·7.9 ***** ** 065 5.6 050 8,3 *** 0900 -5.8 ***** ** 953 5.5 054 8.3 *** 0900 -14.5 ***** ** 071 5.5 075 8.9 *** 
1200 *~*** ***** ** 055 5.4 058 8.3 *** 1200 -9.2 ***** ** 065 6.2 075 8.9 *** 1200 -10.1 ***** ** 076 5.3 088 8.3 *** 
1500 .. 9.2 ***** ** 042 5.9 044 8.3 *** 1500 -7.8 ***** ** 062 5.2 065 7.6 *** 1500 -12.2 ***** ** 069 4.4 076 7.0 *** 
1800 -8.8 ***** ** 042 5.7 042 8.9 *** 1800 -12.8 ***** ** 065 5.1 064 8.9 *** 1800 -13.4 ***** ** 06b 3.2 080 5.7 *** 
2100 -5.8 ***** ** 043 6.8 047 9.5 *** 2100 -14.3 ***** ** 075 5.3 082 8.9 *** 2100 -15.8 ***** ** 033 1.9 065 3.8 *** 
2400 -9.3 ***** ** 058 5.7 059 10.2 *** 2400 -15.3 ***** ** 082 5.8 089 8.3 *** 2400 -14.0 ***** ** 035 1.9 057 4.4 *** 

DAY 25 DAY 26 DAY 27 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. HIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. HIS MW 

0300 -13.3 ***** ** 080 2.3 068 4.4 *** 0300 -13.5 ***** ** 054 1.7 047 4.4 *** 0300 -24.0 ***** ** 010 2.6 006 3.8 1 
0600 -13.3 ***** ** 078 2.5 060 3.8 *** 0600 -12.0 ***** ** 075 3.2 073 7.0 *** 0600 -27.9 ***** ** 035 2.1 017 3.8 1 
0900 -13.5 ***** ** 092 1.5 070 3.8 *** 0900 -12.6 ***** ** 084 4.1 085 7.0 *** 0900 -23.2 ***** ** 072 1.7 090 3.2 15 
1200 -7.4 ***** ** 052 .5 090 3.2 *** 1200 -15.3 ***** ** 088 4.9 097 8.9 *** 1208 ***** ***** ** 079 2.6 063 5.1 26 
1500 -4.7 ***** ** 103 2.3 071 5.1 *** 1500 -16.3 ***** ** 098 4.9 093 8.9 *** 1509 -18.5 ***** ** 072 2.6 083 5.1 7 
1800 -10.4 ***** ** 068 3.0 050 6.3 *** 1800 -21.1 ***** ** 088 4.5 087 8.3 *** 1800 -21.6 ***** ** 048 2.8 060 4.4 ·t' 
2100 -12.8 ***** ** 091 3.5 106 6.3 *** 2100 -20.5 ***** ** 082 1.5 116 4.4 *** 2100 -19.0 ***** ** 644 3.6 058 7.0 1 
2400 -12.1 ***** ** 101 2.8 095 5.7 *** 2400 -22.7 ***** ** 013 2.5 009 3.8 *** 2400 -21.1 ***** ** 072 4.9 082 8.3 1 



:J: NC. 

E> U ~:> :1: T N A H Y l) I~ C) E L.. E C T I~ :1: C P I=< D ~T E C T 

THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING October> 1982 

DAY 28 DAY 29 DAY 30 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEHP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. HIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. HIS MW 

0300 -20.9 ***** ** 005 5.6 063 8.3 1 0300 -15.4 ***** ** 
0600 -18.1 ***** ** 067 6.3 063 8.9 1 0600 -14.9 ***** ** 
0900 -20.9 ***** ** 073 6.6 072 9.5 5 0900 -12.9 ***** ** 
1200 -16.6 ***** ** 073 5.7 067 8.9 12 1200 -10.3 ***** ** 
1500 -17.2 *****' ** 073 4.1 073 6.3 4 1500 -17.8 ***** ** 
1800 -16.6 ***** ** 080 2.4 089 5.1 1 1800 -19.8 ***** ** 
2100 -16.5 ***** **' 095 .9 066 1.9 1 2100 -20.0 ***** ** 
2400 -16.2 ***** ** 143 .3 093 1.9 1 2400 -22.3 ***** ** 

DAY 31 

HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. HIS DEG. MIS MW 

0300 -22.8 ***** ** *** **** *** **** 1 
0600 -23.3 ***** ** *** **** *** **** 1 
0900 -21.9 ***** ** *** **** *** **** 11 
1200 -13.5 ***** ** 0431-\4,0~ot3451'17,0M18 

1500 -13.7 ***** ** 062 5.7 075 8.3 4 
1800 -1j.O ***** ** 056 6.1 062 9.5 1 
2100 -14.8 ***** ** 053 6.6 056 10.2 1 
2400 -13.4 ***** ** 056 7.0 056 10.2 1 

115 .2 336 1.9 1 0300 -30.0 ***** ** *** **** *** **** 1 
316 .9 281 2.5 1 0600 ***** ***** ** *** **** *** **** 1 
298 1.1 347 2.5 8 0900 -20.8 ***** ** ******* *** Hlt* 13 
296 1.3 301 3.2 26 1200 -18.1 ***** ** *** **** *** **** 24 
294M .5M 306M 2.5M 11 1500 -17,7 ***** ** *** **** *** **** 10 
*** **** *** **** 1 1800 ***** ***** ** *** **** *** **** 1 

*** **** *** **** 1 2100 -22.6 ***** ** *** **** *** **** 1 
*** **** *** **** 1 2400 -22.7 ***** ** *** **** *** **** 1 
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t'iONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING October, "1982 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. MIN. MEAH III liD WIND IIIND GUST GUST P'VAL MEAN MEAN· SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG H/S M/S DEG li/S % DEG C HM IIH/SQit 

-----------------------------------------------------------------------------------------------------
1 3.7 -2.1 .8 218.., .1n .61"1 271M 3 . BM SE(t'l) ** ****l 0. 0 183Q 1 
2 2.2...., -2.0,v~ '11"' 062...., .9M 1. o ..... 110"" 4.41"1 110-') ** ***~* 0.0 2278 2 
3 1.8 -2.6 -.4 052 2.2 2.4 031 6.3 NE H ***** .4 1480 3 
4 1.9 -3.3 -.7 049 3.3 3.4 046 7.6 NE ** ***** 0.0 2890 4 
s -,1M -3.5M -1.81"\ 040 4.0 4.1 035 8.9 NNE ** ***** o. 0 278Q s 
6 1.1 -3.5 -1.2 049 4.3 4.4 064 8.3 HE ** ***** 0.0 2005 6 
7 -.SM -3.8,., -2.3.., 069 3.3 3.8 073 8.9 ENE ** ***** e.o 985 7 
a -2.3,.. -5.7.1"1 -4. O,o, 260,.., 3.81" 3. 51'\ 2651" 8.9"' WSW~)** ***** o.o 22291'1 8 
9 -1.2.-41 -10.9.-41 -6, ln 27 6 11 1.4M 1.6-M 257 .M 4. 41'1 \10'1) ** ***** 8.0 1468M 9 

10 -.9 -7.3. -4.1 297M ,6M 1. 1 "" 266 1"\ 3.81"\ W~) ** ***** o.o 1085 10 
11 -1.9 -9.9 -5.9 *** **** 3.5 *** **** *** ** ***** .2 930 11 
12 1.8 -4.2 -1.2 062 4.4 4.6 079 11.4 ENE ** ***** .2 1080 12 
13 -3.3 -18.1 -10.7 052 1.5 2.0 029 8.3 H ** ***** 8. 0 1435 13 
14 -4,111 -14,5M -9 .l-\ 068 1.7 1.9 096 5.1 E ** ***** 0.0 1513 14 
15 -4.0J"' -17.21"1 -10.61"\ 039 1.8 2.2 073 7.6 N ** ***** 0. 0 2619 15 
16 -3.2 -11.3 -7.3 067 5.1 5.1 086 10.2 ENE ** ***** 0.0 1020 16 
17 -.5M -7.61'1 -4. 11'1 012 1.0 1.4 017 3.8 NNE ** ***** 0. 0 1641 17 
18 -.3 -11.0 -5.7 936 1.2 1.5 346 3.8 N ** ***** 0.0 2100 18 
19 5.1 ..... -&.61'1 -.a,., 065 1.2 1.5 037 3.8 E ** ***** 0. 0 10561'\19 
20 4 .11" -4.7 ..... -.3 .... 052 2.3 2.7 026 8.9 NNE ** ***** o.o ****** 20 
21 -,1M -7 .s .... -3.811 044 4.7 4.9 036 8.9 NE ** ***** 0.0 ****** 21 
22 -3.3,... -12.1,.. -7.7/11 052 5.9 6.0 059 10.2 HE ** ***** o.o ****** 22 
23 -4.5 -16.0 -10.3 063 5.5 5.7 043 8.9 ENE ** ***** D.O ****** 23 
24 -6.4 -16.8 -11.6 066 4.0 4.2 075 8.9 ENE ** ***** o.o ****** 24 
25 -4.0 -14.6 -9.3 086 2.2 2.5 050 6.3 ENE ** ***** 0.0 ****** 25 
26 -11.1 -22.7 -16.9 080 3.2 3.6 097 B.9 E **. ***** 0.0 ****** 26 
27 -17 ,31'1 -27, 9M -22,6"'\ 054 2.7 2.9 082 8.3 ENE ** ***** Q, 0 1550 27 
2B -16.2 -21.2 -18.7 072 3.9 4.0 072 9.5 ENE ** ***** 3.0 730 28 
29 -10.3 -22.3 -16.3 302/\ . 7"' 1.4M 301J"' 3.2J\WN~)** ***** .4 1505 29 
3D -15.1M -32.BM -24.0M *** **** 1.6 *** **** *** ** ***** o.o 1488 30 
31 -13.1 -24.3 -18.7 056,.., b.21"< 4.4M 056M 10. 2"' NE(M) ** ***** o.o 1035 31 
MONTH 5,11"1 -32.81"'1 -7 ,61"1 0561"\ 2.7M 3.0M 079.M 11. 41'1 ENf("') ** ***** 4.2 387291"1 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 8.9 
GUST VEL. AT MAX. GUST MINUS "1 INTERW~L 7.6 
GUST VEL. AT MAX. GUl3T PL.US 1 INTERVAL 8.9 
GUST VEL.. AT MAX. GUST PLUS 2 INTERVALS 8.9 

NOTE: RELATIVE HUMIDITY REt~DINGS ARE UNRELit~BLE l.JHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEAN FOR RELATIIJE HUMIDITY t~ND DEW POINT. 

·)(-·)(-:;(-;.(: SEE NOTES AT THE BACK OF THIS REPORT i*·l<-·X<·X· 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING October> 1982 

VELOCITY 0'\/S) 
0. 2 l . 0 3.0 6.0 10.0 

TO TO TO TO TO 
DIRECTION 1.0 3.0 6.0 10.0 "15.0 

:t:NC. 

15.0 20.0 
TO OR 

20.0 GREATEr~ TOTAL. 
------------------------------------------------------------------------

N .73 5. 13 .32 o.oo 0.00 0.00 o.oo 6. 18 

NNE .57 6.34 4.93 o.oo 0.00 o.oo 0.00 1 '1. B4 

NE .93 4.97 12.32 3.72 0.00 0.00 0.00 21.94 

ENE 1. 13 8. OB 16 . ~~8 3.80 0.00 0.00 0.00 29.29 

E 1. 25 5.98 5.29 .53 o.oo o.oo 0.00 1 :·5' 05 

ESE .97 2.71 .85 0.00 o.oo 0.00 0.00 4.53 

SE .24 1.37 . 08 0.00 0.00 0.00 o.oo l. 70 

SSE .32 '12 o.oo 0.00 o.oo o.oo 0.00 .44 

s .36 0.00 0.00 o.oo 0.00 o.oo 0.00 .36 

ssw . 16 o.oo 0.00 o.oo 0.00 o.oo 0.00 . 16 

sw .44 .04 o.oo o.oo 0.00 0.00 0.00 .4a 

WSW '16 .20 .77 0.00 o.oo o.oo 0 . 0 0 1 . 13 

w .:48 2. 02 .44 . 04 0.00 0.00 0.00 ;2. 99 

WNW .40 1. <98 o.oo o.oo o.oo 0.00 0.00 2.38 

NW .81 .24 0.00 o.oo o.oo o.oo 0.00 1. 05 

NNW .36 .... -
l ... J .. ~ .04 o.oo 0.00 0.00 0.00 .93 

CALM 1. 54 
----- ----- ----- ----- ----- ----- ----- -----

TOTAL 9.33 39.72 41.33 8. 08 0.00 0.00 0.00 100.00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2475 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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HDUHLY PH[CIPITATIDN mJt1M1~1RY FDr~ \AIATANr~ WE(.HH[P fiT AT ION 
Dt1T1~ T r~l< EN DURING No •J<01"tbf!:.•r' > 19K:: 

P 1:~ EC I PIT~~ T I ON 1Jr~LUE:f3 ~~r-~ E H-! rliLLII'lETEF<S 

HOUR E:ND J NC 

DATE 0100 0200 0300 0400 0500 0600 070o· OBOO 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 210u 2200 2300 2~UO DtHE 
-------------------------------------------------------------------------------------------------------------------------------------

0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 u.u u 0.0 u 0.0 o.u u 0. G 0 I i} 

2 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0. 0 0.0 o.c 0. 0 G.O 0.0 0.0 0.0 0.0 u 0.0 0.0 c.o u o. a n n u 'j 
·J tv '-

3 0.0 o.o 0.0 0.0 u u 0.0 0.0 0.0 0.0 u u 0.0 o.c n.o O.il n.o n r. n i1 :J . a "''" 
n ~ G.~ n ~ ;J n ,1 3 ~ I;_: 'J•l.i 

4 0.0 0.0 0' 0 0 '0 0. 0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0 '0 O.G 0.0 0 '0 u u.o n if 
Oov O.ii 0' 0 ~I iJ 6 fl 4 

r. 0.0 0.0 0.0 0 '0 0.0 0. 0 0.0 0.0 0.0 0. 0 0 '0 0 '0 0.0 0.0 o.o 0.0 0.0 0.0 010 u o.o u 0~~ 3 ~ t:: .J 'v 

6 0.0 0 '0 0.0 0.0 0.0 0.0 0.0 0.0 o.n 0.0 u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6' 0 0.0 6 
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 o.n 0.0 0.0 o.o 0.0 lU 0.0 7 
a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 o.o 0' 0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 O.G 0.0 0.0 0.0 0. 0 6.0 8 
9 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0 '0 0.0 o.o 0.0 0.0 0.0 0.0 o.n 0.0 9 

10 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 o.o 0.0 ') 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 10 .... 
11 u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 '0 o.o 0.0 0.0 0.0 0 '0 e.o u 0.0 0.0 o.o 0.0 0.0 0.0 11 
12 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 0 '0 0.0 0.0 0.0 0.0 12 
13 0.0 0 '0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0 'u 0.0 o.o 0.0 0.0 o.o u 0.0 0.0 13 
14 0.0 0 '0 0.0 0.0 0.0 0. 0 0 '0 0.0 0.0 0.0 0.0 0 '0 0.0 0.0 0.0 0. 0 o.o 0.0 0 '0 0.0 n.o 0.0 e. o 0.0 '"!.4 
15 u 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 9.0 0. 0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 15 
16 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.e 0' 0 e. o 0.0 16 
17 fi.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 o.n o.o 0.0 o.o 0. 0 0.0 o.o 0. 0 0.0 o.o 0.0 :J.u 0. 0 17 
18 0.0 o.o 0. 0 0.0 0.0 0.0 0.0 0.0 n.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0' 0 0.0 a. n 18 
19 o.o o.n 0.0 0.0 o.o o.n 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0 '0 o.o 0.0 il.O o.o 0.0 0.0 o.o 0.0 0.0 0.0 19 
20 &,0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0. 0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 u 0 r, 

'" 0.0 0.0 20 
21 .il 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 '0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 21 
')') u. 0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0 n 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u u u' 0 0. 0 22 '-'- '" 23 0.0 0' 0 0. 0 o.o 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0 '0 u 0 fo ,:; 0.0 0.0 23 
24 0.0 0 '0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 o.o u 0.0 0.0 0.0 0.0 0.0 24 
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 il.fi 0. 0 25 
26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0 q 'u 0.0 0.0 o.o 0.0 0 '0 0.0 0.0 0.0 0.0 26 
27 0.0 0.0 0' 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 u.o u.o 0.0 0.0 27 
28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 n.o 0.0 0' 0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0 '0 0.0 0.0 0.0 n.o G.O 28 
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0' 0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 29 
30 0 '0 0 '0 0.0 0.0 o.o 0 ,0 0.0 0.0 0. 0 0. 0 0.0 0 '0 0.0 0.0 o.o 0.0 o.o o.o 0.0 0.0 0.0 0.0 0. 0 0.0 30 



THREE HOUR SUMMARY FOR WATANA WE~THER ST~TION 
DATA TAKEN DURING NoveMber, 1982 

:1: r··,! c . 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MI\X. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIP.. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C i. DEG. M/S DEG. M/S MW DEG C DEG C i. DEG. MIS DEG. MIS MW DEG C DEG C 7. DEG. M/S DEG. M/S MW 

0300 -12.2 *·H·B H 062 7.6 065 11.4 1 0300 ***** ***** ** 038 2.9 064 6.3 
06(lQ -9.7 lEHH H 060 7.0 067 10.8 1 0600 -4.1 ***** H 061 1.5 050 3.8 
0900 -6.7 1:-Y::<··Pk :t:=t: 07S 8.0 073 1.tLH 13 0900 -4.2 ¥:¥:*** ~=* 230 1.0 2.9b 2.5 
1200 -5.6 ***** ** 065 5.7 072 10.8 16 1200 -3.2 ***** ** 105 1.0 113 2.5 
1500 -7.5 ***** ** 082 7.5 084 11.4 6 1500 -3.5 ***** ** 089 2.3 094 5.1 
1800 ***** ***** ** 087 7.1 095 12.7 1 1800 -6.8 ***** ** 082 2.8 089 4.4 
2100 -9.1 ***** ** 078 4.9 084 8.9 1 2100 -8.6 ***** ** 074 1.9 100 3.2 
2490 -13.2 ***** ** 062 3.4 056 6.3 1 2400 -8.9 ***** ** 064 1.4 OQ1 3.2 

1 0390 -!2.0 ***** ** 054 1.3 089 2.5 
1 06fi0 -10 .~ t:t:1:·f~* ~H: 064 1.0 019 1.9 

8 1200 -5.7 *~*~* ** 099 2,2 097 4,~ 

3 15UU -6,0 r.-1::r:~-* ~-'!: G84 3.8 U68 7,0 
1 1800 -6.1 !!Ill !I 06& 5.4 076 7.6 
1 2100 -5.0 5!!!! ** 062 4.2 051 7.0 
1 2400 -5.3 IH:;H H U67 3.3 103 6.3 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIP.. GUST RAD NDNG TEMP. POINT RH DIP.. SPD. D!R. GUST RAD 

DEG C DEG C k DEG. M/S DEG. MIS MW DEG C DEG C 4 DEG. M/S DEG. M/S MW DEG C DEG C % DEG. MIS DEG. MIS MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -5.9 ***** ** 059 4.1 064 7.0 
0600 -7.4 ***** ** 068 6.0 073 9.5 
0900 -7.5 ·:HiHI ·Hi 068 5.5 068 10.2 
1200 -4.8 ***** ** 068 4.8 071 8.3 
1500 -4,6 ***** ** 065 3.5 065 5.1 
1800 -8.7 ***** ** 052 2.6 070 4.4 
2100 -8.4 ***** ** 042 2.9 046 5.1 
2400 -8.4 ***** ** 042 2.8 053 4.4 

1 0300 -8.9 ***** ** 046 2.8 045 3.8 1 0300 -17.2 ***** ~* 076 1.6 074 2.5 1 
1 0600 -9,8 **Ill** 061 3.4 057 5.1 1 0600 -18.0 IIIII II 081 1.5 078 2.5 1 
7 o9oo -10.3 ***** ** 075 2.9 o&2 5.1 5 o9oo -16.8 ***** ~~ na4 1.4 ~9n 2.5 13 

12 1200 -10.8 IIIII II 051 2.3 064 3.8 10 1200 -16.0 1111! !I 958 .6 108 1,9 26 
3 1500 -13.0 *****II 026 2.3 026 4.4 4 1500 -11.3 IIIII II 054 1.0 015 4.4 8 
1 1800 -12.0 111*1 ** 030 2.0 009 3.2 1 1800 -13.3 1111! II 047 1.J 037 3.8 1 
1 2100 -13.4 ***** ** 060 1.7 060 3.2 1 2100 -17.6 ***** ** 036 1.4 906 2.5 1 
1 2400 -15.7 *****II 054 1.4 072 3.2 1 2400 -18.8 11!11 II 068 1.4 079 3.2 

DAY 08 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST Mf'\X. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST HAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C i. DEG. M/S DEG. MIS MW DEG C DEG C i. DEG. M/S DEG. M/S MW DEG C DEG C i. DEG. MIS DEG. M/S MW 

0300 -19.5 I****** 046 1.7 003 3.8 1 0300 -15.2 *****II 061 7.0 064 11.4 
0600 -20.5 111*1 II 078 2.0 083 3.2 1 0600 -14.9 IIIII II 066 6.8 066 10.2 
0900 -20.2 IIIII II 075 2.1 081 3.8 12 0900 -13.6 1*111 ** 065 6.3 073 8.9 
1200 -13.0 I*!H·k H 072 1.9 059 5.7 27 1200 -12.8 ***** ~~ 063 6.0 064 8.9 
1500 -14.3 IIIII ** 061 3.9 061 7.6 4 1500 -11.2 IIIII II 070 5.6 068 8.3 
1800 -15.8 *****II 059 4.7 069 8.9 1 1800 -12.0 1*111 II 067 3.9 067 7.0 
2100 -16.1 IIIII II 063 5.9 072 8.9 1 2100 -12.3 Ill** II 078 .3 038 1.9 
2400-16.4 ***** ** 064 7.0 064 9.5 1 2400-11.8 ***** ** 278 1.6 264 3.2 

1 0300 -10.9 IIIII !! 289 2.7 288 5.7 1 
10600-17.7HHIH 271 \.3 292 3.2 1 
4 0900 -17.2 ***** ** 318 1.0 284 2.5 3 
7 1200 -8.7 ***** ** 299 1.0 327 1.9 7 
3 1500 -15.9 1!111 II 281 .6 338 1.9 3 
1 1800 -9.1 1!111 ** 342 .6 282 1.9 1 
1 2100 -9,2 ***** **. 015 .o 357 1.9 1 
1 2400 -11,9 IIIII II 095 ,5 114 1.9 1 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING NoveMber, 1982 

DIW l 0 DAY 1 ·.t 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DE:.! WIND WIND GUST MX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP, POINT RH DlR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DlR. GUST RAD 

DEG C DEG C k DEG. M/S DEG. M/S MW DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C ~ DEG. M/S DEG. M/S MW 

0300 -15.2 11*11 II 065 1.4 062 2.5 1 0300 -7,0 IIIII II 049 4.8 047 7.0 
0600 -15.6 IIIII II 083 1.7 077 3.2 1 0600 -7,0 IIIII II 061 2.2 057 5.1 
0900 -11.7 IIIII II 063 2.6 955 6.3 3 0900 -7,5 IIIII II 992 .6 061 1,9 
1200 IIIII IIIII II 070 5.2 084 8.3 12 1200 -6.2 IIIII II 082 ,8 107 2.5 
1500 -9.6 IIIII II u67 5,2 075 8,3 2 1500 -5.8 IIIII II 083 ,4 129 1.3 
1800 -8.8 IIIII II 064 5.3 067 9,5 1 18flQ -7,3 IIIII II 080 1.1 068 3.2 
2100 -9,2 IIIII II 060 5.4 061 8,3 1 2100 -6,4 IIIII II 072 1.8 056 5.7 
2400 -8,3 HHI H 053 4.8 060 7.0 1 2400 -7,0 oOfiH I* 062 3.9 075 7.6 

1 0300 -6.8 -8.6 87 
1 0600 -6,7 111!1 II 

11 -1200 
2 1501) 
1 1800 

-9.4 67 
_o ? L.r.~ 

l ''- l..r I 

1 2100 -1.6 -7.5 64 
1 2400 -2.2 -7.9 65 

053 4.2 05~ 6,3 
J50 4,8 052 ?,t 

U64 6.2 068 9.5 10 
~66 612 071 9,5 2 
075 7.6 
074 6 '9 
081 6' 1 

m 11.4 

D .. ~\.' .. r.:· 
'1 .. 1 I l ,_1 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST Mi~X. 

NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POUlT RH DIR. SPD. DilL GUST Ri1D NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 
DEG C DEG C % DEG, M/S DEG, M/S MW DEG C DEG C % DEG, M/S DEG, M/S M\:l DEG C DEG C :! I:EG, M/S DE~, MIS Mw 

0300 -4.2 -6.5 84 077 4.1 086 8.9 
0600 -3.7 ***** ** 063 3.7 064 6.3 
09fl0 -3,5 ***** II 041 2.8 053 6.3 
1200 -2.6 ***** ** 047 3.9 056 6.3 
1500 -2_0 ***** ** 070 4.8 073 7.6 
1800 -2.7 ***** ** 058 4.1 060 8.3 
2100 -3.9 ***** ** 022 2.7 048 5.1 
2400 -5.3 ***** *·~ 346 1.6 003 3.2 

DAY 16 

1 0300 -5.7 ***** ** 011 1.1 358 2.5 
1 0600 -7.8 ***** ** 047 1.2 023 2.5 
3 0900 -7.9 ***** ** 011 1.8 019 2.5 

10 1200 -4.8 ***** *I 027 .9 004 2.5 
2 1500 -6.7 ***** ** 025 .6 041 ·1;9 
1 1800 -8.2 IHH ** 045 1.0 037 1.9 
1 2100 -10.2 IIIII II 014 2.0 008 3.2 
1 2400 -9.8 ***** ** 040 1.2 006 3.2 

DAY ·1 7 

1 0300 -8.4 ***** ** 037 .9 003 3.2 1 
1 0600 -6.7 -9' 1 83 026 .9 352 2.5 1 
4 0900 -7.7 -13.5 63 052 1.6 D31 3.2 4 

16 1200 -10.8 -15.7 67 G7G 1.4 n55 2.5 17 
2 1500 -11.1 -16.2 66 082 1.9 QOA 3,8 3 
1 1800 -13.6 -16.6 78 061 1.8 084 3.3 1 
1 2100 -13.3 EEIII II 080 2.0 089 4,4 1 
1 2~00 -14,7 ***** ** 972 2.0 07~ 3,8 1 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, HCUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIP.. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C k DEG. M/S DEG. M/S MW DEG C DEG C % DEG. M/S DEG. M/S MW DEG C DEG C Z DEG. M/S DEG. M/S MW 

0300 -17.7 **I**** 081 1.5 058 2.5 
0600 -16.5 ***** ** 
0900 -16.6 -21.4 66 

079 
060 

1.6 085 3.2 
2.1 047 3.8 

1200 -15.0 -21.2 59 
1500 -15.7 -20.6 66 
1800 -16.6 ***** 94 

084 1.3 095 5.1 
091 
073 

2100 -17.5 -21.3 72 082 
2400 -18.0 -21.6 73 066 

1.5 090 5.1 
1.4 078 3.8 
1. 9 095 3.8 
2.6 073 5.7 

1 0300 -18.3 -22.4 70 072 2.2 059 3.8 1 0300 -22.8 -28.8 58 060 2.1 069 ~.1 1 
1 0600 -22.1 -29.1 53 058 2.2 054 4.4 1 1 0600 -19.5 -23.4 71 065 2.3 

7 0900 -19.2 -24.1 65 085 2.1 
17 1200 -18.7 -24.3 61 084 2.5 
3 1500 -18.7 -24.3 61 082 2.0 
1 1800 -20.9 -26.4 61 072 1.9 
1 2100 -22.0 -27.8 59 083 3.0 

073 4.4 
U84 3.8 7 0900 -23.6 -3U.1 55 
090 4.4 18 1200 -15.1 -26.3 38 

0~1 2.0 045 4.4 ~ 

065 2.7 077 6.3 17 
074 510 085 7.6 2 093 3.8 

076 3.8 
084 4.4 

1 2400 -21.7 -27.7 58 069 2.3 G63 4.4 

2 1500 -18.2 -28.6 40 
1 1soo -17.4 -27.9 4u 062 3.5 U73 7,0 2 
1 2100 -22.6 -30.0 51 064 3.0 031 8.3 1 
1 2400 -24.2 -31.5 51 082 2.4 083 5.7 2 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING NoveMber, 1982 

DrW "19 DAY :,?.0 

T r--.~c. 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C Z DEG. MIS DEG. MIS MW DEG C DEG C Z DEG. MIS DEG. M/S MW DEG C DEG C 7. DEG. MIS DEG. M/S MW 

0300 -23.8 -30.9 52 087 2.2 
0600 -19.3 -28.3 45 082 3.9 
0900 -19.5 -28.2 46 073 6.1 
1200 -18.9 -28.4 43 074 7.8 
1500 -19.4 -28.1 46 070 7.7 
1800 -19.0 -28.0 45 060 7.0 
2100 -18.6 -27.4 46 059 6.8 
2400 -17.4 -26.8 44 068 4.5 

059 5.7 1 0300 -16.6 -25.6 46 080 4.2 071 7.6 
073 7.6 
074 10.2 
079 10.8 
074 11.4 
067 11.4 
063 10.8 

1 0600 -16.0 -24.5 48 082 3.2 067 5.7 
3 0900 -14.6 -23.7 46 Q94 2.2 088 5.1 

13 1200 -14.3 -23.0 48 095 2.0 071 4.4 
2 1500 -14.0 -21.8 52 098 1.6 087 3.8 
1 18u0 -15.1 -21.1 60 100 2.0 105 3.8 
1 2100 -15.2 -21.6 58 100 2.3 107 3.8 

058 7.6 @2400 -15.1 -21.5 58 100 2.1 100 3.8 

C2 o3ou -14.3 -2u.5 59 102 2.~ :10 3.2 
1 0600 -9.0 -15.3 53 072 2.9 069 5.7 
2 o9on 
6 mo 
2 1500 
1 1800 

-9. 1 -15. ·~ 6G 
-8 I 4 -15 I 0 59 
-7,9 -15~2 56 
-6.9 -14.7 54 

055 5,3 Q52 /,t 2 
058 5.0 058 7.6 8 

1 2100 -9.4 -16.3 57 056 3.4 0~3 5.7 
1 2400 -!0.9 -16.7 62 082 2.0 97~ 4.4 

HOUR DE\:1 WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND \:liND GUST MX. 
NDNG TEMP. POINT RH DIR. SPD. DIR; GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT R.H DIR. SPD. DIR. GUST RAD 

DEG i. DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C i. DEG. M/S DEG. 1';/S MW 

OJdO -lO,J -15.5 64 081 1.5 100 3.8 
o6oo -Y.a -15.3 64 065 1.a os3 4.4 
O·?OO ··'i.P -15.3 64 068 1.2 046 3.2 
1200 -?.u -14.9 62 089 1.4 098 3.2 
i500 ·-P. . -14.0 63 070 2.0 051 5.1 
1soo -7.c -13.2 64 oss 2.1 051 4.4 
2100 -5.3 -11.6 61 038 2.6 041 4.4 
2400 -5.1 -11.2 62 023 2.8 034 4.4 

1 0300 -4.6 -10.8 62 039 3.9 048 6.3 
1 0600 -4.7 -10.4 64 058 4.8 059 7.0 
2 0900 -4.8 -9.8 68 060 4.9 068 7.0 
a 1200 -4.2 ***** ** 062 4.8 065 6.3 
1 1500 -3.0 -5.8 81 068 4.3 062 5.7 
1 1800 -2.8 -6.6 75 046 3.8 068 5.7 
1 2100 -3.0 -5.8 81 '050 3.9 051 5.7 
1 2400 -3.2 ***** ** 057 4.5 062 6.3 

1 0300 -3.5 ***** ** 055 4.5 051 6.3 
1 0600 -3.3 ***** ** 05& 4.3 054 5.7 
2 0900 -3.3 ***** ** 053 4.2 056 5.7 2 
6 1200 -2.7 ***** ** 052 4.3 050 5.7 12 
1 1500 -3.4 ***** ** 061 ·4.4 075 6.3 2 
11800 -3.3 ·H'~** ** 067 4.6 G32 7.0 
12100 -3.6!H~~*I 057 <l.S 059 7.0 1 
1 2480 -4.0 1*111 II 0&1 5.0 0&9 7.0 1 

HOUR DEW WIND \:liND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DE:.J WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD, DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST Rr~D 

DEG C DEG C k DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C Z DEG. MIS DEG. MIS Mw 

0300 -3.4 ***** ** 073 5.5 074 7.6 
0600 -5.0 ***** ** 070 5.3 071 7.0 
0900 -4.2 ***** ** 066 5.2 067 7.6 
1200 -4.5 ***** ** 093 2.8 073 6.3 
1500 -7.1 ***** ** 082 2.7 066 5.7 
1800 -8.7 ***** ** 085 4.3 083 7.0 
21QO -8.2 -11.8 ·75 083 3.7 083 7.0 
2400 -8.0 -12.8 68 070 6.6 081 9.5 

1 0300 -9.0 -13.8 68 066 7.1 067 10.9 
1 0600 -9.7 -14.7 67 067 7.1 067 10.2 
2 0900 -10.4 -15.3 67 056 5.6 071 10.2 
7 1200 -9.5 -15.0 64 062 6.3 064 9.5 
2 1500 -9.3 -14.6 65 058 5.8 066 8.9 
1 1800 -8.2 -13.4 66 055 4.8 063 7.6 
1 2100 -7.5 -12.5 67 066 5.2 060 9.5 
1 2400 -6.8 -10.1 77 062 3.8 069 6.3 

1 0300 -5,9 H~·:H~ II 064 2.3 060 5.1 1 
1 0600 -9.1 ***** ** 091 1.7 065 3.8 1 
2 0900 -4.2 -6.4 85 071 2.3 067 6.3 2 
7 12UO -5.2 -9.3 7~ 054 3.9 065 7.0 7 
1 150fi -9.2 ***** ** U56 2.1 052 4.~ 

1 1800 -11.4 ***** ** 076 1.7 082 3.2 
1 2100 -12.9 *1111 II 072 2.5 075 3.8 
1 2490 -13.4 IIIII II 972 2.0 070 ~.8 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING NoveMber, 1982 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST ~AD NDNG TEMP. POINT RH DIP... SPD. DIR. GUST RAD NDNG TEr.P. POINT RH DIP.. SPD. DlR. GUST Ri;D 

DEG C DEG C ~ DEG. MiS DEG. M/S MW DEG C DEG C Z DEG. M/S DEG. M/S MW DEG C DEG C % DEG. M/S DEG. MIS MW 
------------------------------------------- ----------------------------~-------------- -------------------------------------------
0300 -14.3 H·H·~ H 072 1.7 085 2.5 
0600 -16.0 IIIII II 079 1.9 068 3.2 
0900-16.1 1-H-H ·H 083 2.1 087 3.8 
12CO -15.3 ***** ** 089 1.6 089 3.2 
1500 -14.0 IIIII II 086 1,5 093 2.5 
1800 -11.8 IIIII II 071 1.1 020 2.5 
2100 -9.4 ***** ** 019 1.6 007 3.8 
2400 -7.4 ***** ** 059 1.9 060 4.4 

1 0300 -7.5 ***** ** 059 2.6 056 4.4 
1 0600 -7.7 ***** ** 062 3.4 065 5.1 
2 0900 -8,0 IIIII II 063 3.4 070 5.1 
8 1200 -7.5 ***** ** 054 3.9 059 6.3 
1 1500 -7.6 ***** ** 054 5.0 055 7.6 
1 1800 -8.2 ***** ** 062 2.1 043 7.0 
1 2100 -9.2 IIIII II 070 2.7 075 5.1 
1 2400 -8,1 IIIII II 050 4,5 053 6.3 

1 0300 -7,3 H:EX H %2 5.0 !)63 7.6 
1 0600 -8.0 *****!I 079 1.4 C61 5.7 
2 0909 -!0.~ IIIII !I 927 1.9 020 - ' 2 
5 1200 -11.5 -14,0 92 021 2,9 012 517 
1 15oo -12.4 -15.1 sn 029 3.8 G25 7.6 
1 1800 -13.4 -13.9 96 036 4.! 02~ 8.3 
1 2100 -14.8 -1s.1 76 025 6.4 C3u :o.2 
1 240U -14.9 -16.3 89 026 6.2 023 9.5 
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MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING NoueMber 1 1982 

DAY 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
i7 
18 
19 
20 
21 
'l'J 
'-'-

23 
24 
25 
26 

RES. 
MAX. MIN. MEAN WIND 
TEMP. TEMP. TEMP. DIR. 
DEG C DEG C DEG C DEG 

-3,0.NI -14.9.1"1 -9,0M 072 
-1.4.-. -10.9.1"\ -6.2 .... 068 
-4.3 -13.4 -8.9 071 
-4.3 -9.2 -6.8 060 
-8.4 -15.7 -12.1 052 

-11.3 -20.5 -15.9 065 
-12.6 -21.9 -17.3 064 
-11.2 -16.5 -13.9 064 
-8.2 -18.5 -13.4 302 
-8 .3J1 -16, 7M -12, 5-M 064 
-5.4 -9.5 -7.5 063 
-1.6 -7.1 -4.4 066 
-1.5 -6.0 -3.8 054 
-4.2 -10.2 -7.2 025 
-5.8 -17.6 -11.7 065 

-10.2 -19.4 -14.8 075 
-16.2 -22.7 -19.5 077 
-14.5 -24.5 -19.5 066 
-16.8 -24.7 -20.8 070 
-13.3 -17.9 -15.6 091 
. -6.6 -15.1 -10.9 061 
-5' 1 -11.2 
-217 -5.5 
-1.6 -4.2 
-3.3 -10.9 
-5.8 -11.6 

-4' 1 
-2.9 
-7.1 
-8.7 

056 
056 
058 
076 
062 

27 -3.8 -14.5 -9.2 066 
28 -7.2 -16.6 -11.9 071 
29 -7.0 -9.4 -8.2 058 
30 -6.9 -15.2 -11.1 035 
MONTH -1.41"1 -24.7M -10.7M 063 

RES. AVG. 
WIND WIND 
SPD. SPD. 
M/S M/S 

6.3 
1.5 
2.7 
4.0 
2.3 
1.2 
3.6 
4.3 

6.4 
2.0 
'j 0 
'-•• 
4.1 
2.4 
1.4 
3.7 
4.8 

MAX. 
GUST 
DIR. 
DEG 

073 
%4 
076 
068 
057 
045 
064 
064 

.8 
3.9 
1.9 

1.2 288 
4.0 067 

" Q .;,, 

3 'j ..... 
1.2 . "" [,.; 

1.7 
2.3 
2.8 
517 
2.4 
3.6 
1.8 
4.3 
4.5 
4.5 
5.7 
2.3 
1.6 
3.4 
3.8 
3.1 

2. 0 
6.0 
3.6 
1.3 
1.7 
1.8 
2.3 
3. 0 
5.8 
2.5 
3.2 
2.0 
4.4 
4.5 
j ' .. b 

5.7 
2.4 
1.7 
3.5 
4' 1 
3.3 

075 
082 
086 
008 
089 
073 
073 
081 
074 
071 
052 
051 
059 
082 
()81 
067 
065 
060 
055 
030 
073 

MAX. 
GUST P 11JAL MEAN MEM~ 

SPD. DIR. RH DP PRECIP 
M/S k DEG C MM 

14. u ENE '!:?: **'~:':~ u. u 
6.3 E II IIIII 0 q 

7,6 ENE ** ***X* 0.0 
10.2 ENE II IIIII 0.0 
5.1 NE H I:Hlr:t 0.0 

4.4 E ** ***** G.O 
9.5 ENE •• IIIII 0.0 

11. 4 ENE ~~· IHH 0 . 0 
5.7 WNW II IIIII O.D 
9 r 5 ENE ** :t:¥:*·:-t·~ 

7 .b ENE ** 'kH:H 

'J 
·~ 

n. o 
12.1 ENE 
8.9 NE 
3.2 N 
4.4 ENE 
5.7 ENE 

62M -9 . 111 n , n 
73~ -7.3~ 0.0 
II iE':·H·i: 0 . 0 
6811 -14. 9t"'\ 0.0 
'72.M -20.4M 0.0 

4.4 E 63 -25.1 O.u 
8.3 ENE 47 -28.8 n n 

Vt-.J 

11.4 ENE 46 -28.6 U.O 
7.6 E 52 -23.2 C.O 
7.6 NE 58 -16.4 0.0 
5,1 E 62 -14.0 Q,U 
7.0 ENE 711'1 -8.5t'l U 

10 .. 8 ENE 
7. G ENE 
4.4 E 
7.6 NE 

10.2 NNE 
14.0 HF 

66 -13.9 O.Q 
/3M -9.21'1 0 .. 3 
II IIIII 0,9 

•• •~•** o.a 
77.M -i6.61"' 0' 0 
621'\ -16.51'\ .2 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 12.1 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 11.4 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 13.3 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 12.1 

DRY'S 
SOLAR 
ENERGY DAY 
WH/SQM 

1 Ole 
585 2 
t"Q!) '7 
.Jw~.,o '-' 

813 4 
965 5 

1528 6 
1515 7 

523 8 
495 9 
573 1tl 
64S 1'! 
75e ~2 

643 13 
798 1'i 
92~ 15 

109~ 16 
990 17 

1UD3 18 
785 19 
505 20 
529 21 
458 22 
435 23 

51~ 25 
558 26 
518 27 
558 28 
385 29 
380 3U 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

**** SEE NOTES AT THE BACK OF THIS REPORT **** 



f-
u 
w 
f---) 

0 
u:: 
Q_ z 

0 
H 

·U f-
~H a:: N 

HU:: f- m 
en m 

-f- ..-
~u ~ zw w 
g:_j I c 

sw f- Q.) 

a::.n 
UJQ w E Z· ou:: 3: Q.) 

UQ > a:: 0 :L>- zz o6 
oci a:: 

f-

cr a:: 
z 3: 

f-
H 

Ul 
:J 
Ul 

SOLAR HUMIDITY WIND DIR 
IS) IS) iS) CD to'<;!" 
IS)IS)IS)IS)IS) IS)IS)IS)IS)IS) tDCD-'<;!"C\l 
-CDtD'<;!"C\liS) MM -CDtD'<;!"C\liS) DEG C (T)('IJ('IJ-f'-IS) M/S 

~ --;!. 

~ 
lSJ 

~ (T) 

..E. 

~ 
:.i 

{ -- ~ _t= ) j -1 ~ tn 

1 } N 

~ 

} \ 
'). ' 

i ~ 
\ 

!..' 

1 ~ f 
i ~ 

~ 
J / 

) 

', 

-:=J. - ,. 

~ 

; 
~ 
) 

2 I..,J:) / M W C!J C!J C!J C!J C!J C!J 
([')('IJ(J)(.D(T) 

% IS) IS) IS) IS) IS) IS) ::J 3 a IS) w C\l rn '<;)" IS) 
tn(T).-.-(Tll.Jl N..-.-

1 I I 

di;)3Cld dW3j_ / J_d M3G / GNIM 



WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING NoueMber 1 1982 

I..}ELOCITY ( M/!3) 
3 0 6 0 ., 0 () . . !. (). ~~ l. () 

TD TO TO TD TD 
DIRECTION 1 . 0 3.0 6 0 J. () () •I !::• () . ,1, ·-J 

N .:::1<,"-i ·::. 
( ... ;:.~6 0 00 () ()() 0 . ()() 

1"--i 1'·.11:: 4:?. l{ . 03 1 (: ·-· .)/ ~:56 () () 0 

NE 1 OB '"'J I,,., 1 ;,:.~ 64 ~:5 •!::. 0 00 ' t> / . . 

ENE: 1 18 1 , .. , OB 1U 61 <;.; 3·4 0 0 0 1.1 ... . 
E 90 ".1. 

··.:~ :.?)() 3 ·4A 1 ':J':) 03 '·' . .~ .• i, .. 

E:~31~ 66 :::. 7 ~3 ' 21 0 ()() 0 . 0 () 

S, ... 1:. . :.:::1 ;:.:4- 03 () . 00 0 ()() 

~:> ~3 E:: 0'7 07 () 00 () ()() () ()() 

c:· 07 0 () () () ()() 0 00 0 ()() ;:) . . 
;:)~; L~ 14 03 0 . 0 () () 0 0 f' .J 0 0 

f:lW 0'? 03 () 00 ,., 
()() () 00 \! . 

i;J ~:; L·J 0'7 "J. '7 () ()() 0 () () () . 00 

~j l 0 ..:'~? . 03 0 ()() 0 no 

WNI...J Z~B . 94 0'7 0 . ()() 0 00 

NW . 0'7 . 2Ei () [)() 0 00 0 00 

Nl'--li.,J .. zr.:· 3(3 () 0 () 0 () () iJ 00 ~Jo.J . . 
Cf:JI...!·I 

.... ·-· ............ ·············-- _,, ............ _ ·····-·--·· ... .... ·-···- ........ 
TOTt'1L 6 2)~:j 44 , ••• t 

···~ ( '? 0 1 'J. 
I t••o C' .. ~ . .:.) t:l l<· •• . . / \,,1 u,- Jo ...... 

NOTE: ALL. FREQUENCIES ARE EXPRESSED IN PE:RCENT 

:I: r-~-! c:: . 

1 ~:.i () ;_:_:: 0 1'! . '··· 
TO ClP 

;:.:: 0 0 CF.::Et1TEH 

0 0 0 0 GO 

0 ()() r1 00 •.} 

() . 0 0 0 00 

(' ·.! 00 0 () ('· . .) 

0 () D 0 00 

() 00 0 00 

() 0 () 0 00 

0 00 () 00 

() . 0 p 
·' 0 . 00 

0 00 0 DO 

() D 0 () 00 

() ("l[l (1 00 .I\) \} 

0 0 0 
,., 

00 \! . 
0 . 00 0 . () () 

0 . () () () ij () 

0 () () () f"i i"j . ,, ·' \~ 

.... .... .... .... .... .................... 
[) () () () 00 

28UO VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

WATANA WEATHER STATION 
November, 1982 

NORTH .............. . . 
.. " ..... .. WIND SPEED 

(H/S) 
. ...... . 

15-20 

10-15 

WEST· ·EAST 6-10 

3-6 

..... 1-3 

....... 
.2-1 

...... 

. . . . . .. 
SOUTH 

WIND ROSE PLOT 



HOURLY PRECIPITATION SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING DeceMber~ 1982 

PRECIPITATION VALUES ARE IN MILLIMETERS 

HDUR ENDING 

DAiE 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 .1600 1700 1800 1900 2000 2100 2200 2300 2400 DAit 
---------------------------------------------------------------------------------------------------.---------.------------------------

2 
3 
4 
5 
& 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3i 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
u.O O.u 0.0 O.G u.O 0.0 O.u 0.0 
o.u o.o o.o o.o u.o u.o o.o o.o 
o.o u.o o.o o.o o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
O,U 0.0 0.0 .2 ,2 U.O 0,0 0.0 
O.il 0.0 0.0 0.0 .2 0.0 .2 .2 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
u.o o.o o.o o.o o.o o.o o.o o.o 
o.u o.o o.o o.o o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 .o.o 0.0 0.0 0.0 0.0 0.0 0.0 
o.o o.o o.o o.u o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
u.o o.o o.o o.o o.o o.o o.o o.o 
u.u u.o o.o o.o o.o o.o o.o o.o 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o o.o u.u 
o.o o.o o.o o.o o.o o.o u.u o.o o.o G.o o.u o.u u.u u.o o .u u.u 
il.U .2 u U o.o o.o o.o on o.u u.u u u u.o u u.[t :U 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.i D.O 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u.o 0.0 0.0 
o.o o.o o.o o.o o.o o.o o.o. o .. o o.o o.o o.o o;o 

'l .... .4 .6 .4 .4 .2 0.0 o.o o.o 0.0 0.0 o.o 
o.o o.o o.o o.o u.o o.o o.o o.o o.o u.o o.o o.o 
0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 u 
0.0 0.0 0.0 0.0 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 o.o 

B.il 0.0 G.O O.u 
0.0 o.o o.u 0.0 
u.o 0.0 .2 .2 
o.o o.o o.u o.o 
0.0 o.o .4 o.u 
o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 
0.0 0.0 u.o 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 D.D 0,0 0.0 0.0 
o.o 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 o.o 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 il.O 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 
o.o u.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 
0.0 o.u 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 
o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

0.0 0.0 
o.o 0.0 
0 '0 fj '0 

o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.u o.o o.o 
o.o o.o o.o o.o .o.o o.o- o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 .2 .2 .2 0.0 .s 1.2 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 

'l' 
!... 

3 
3 



THREE HOUR SUMMARY FOR WATA~A WEATHER STATION 
DATA TAKEN DURING DeceMoer~ 198~ 

D{iY (i ;:;: 

HOUR DEW WIND wiND GUST MAX. HOUR DEW WiND WIND GUST MAX. HOUR DEW wiND wiNI• GUST MAX. 
"<iliiG TEMP, PuHfi RH DlR, SPD. DlR, GUS I RAil NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD Nii}lG TEMP. POi 'NT RH DIK. SPD. DlR. GUST RAii 

DEG C DEG C X DEG. MIS DEG. MIS Mw 

u3uo -i5.o -19.6 68 uta 5.4 019 8.9 
0600 -15.7 -19.1 75 021 5.7 025 10.8 
u9uo -16.8 -2i.6 66 u3ii 4.7 029 7.6 
1200 -i7.il -22.4 63 021 5.6 026 9.5 
1500 -18.5 -23.3 66 025 5.5 025 8.9 
1800 -18.5 -24.0 62 038 6.3 041 8.9 
2100 -19.7 -25.1 62 045 6.8 037 10.8 
2400 -18.0 -23.7 61 062 4.9 056 7.6 

:O(iY 04 

DEG C DEG C 7. DEG. MIS DEG. MIS MW 

1 o3oo -1/.i -22.6 62 u63 5.8 o66 9.5 
1 o6ou -1a.o -23.7 61 075 &.7 u7i 10.2 
2 u9uu -1a.u -23.7 61 074 6.6 076 9.5 
5 1200 -17.9 -25.0 54 064 5.6 067 9.5 
1 1500 -20.0 -26.1 58 057 4.4 062 7.6 
1 1800 -18.6 -24.8 58 069 3.6 086 8.3 
1 2100 -19.3 -25.7 57 074 6.0 076 9.5 
1 2400 -23.3 -28.9 60 085 3.9 080 8.3 

l)(~Y O;':.i 

DEG C DEG C 1: DEG. M/S DEG. M/5 MW 

1 03uu -19.3 -25.1 6u u9! 4.0 ua1 7.6 
1 060~ -19.4 -25.4 59 07b 5.9 &73 8.9 
2. G9UU -2:1.5 -2·~.\: c~ _ ~- ~l6 J'i.J ~~·:;· 

8 1200 -20.0 -26.3 57 105 3.5 ooa 6.3 
1 1500 -18.3 -24.1 60 104 4.3 076 7.6 
1 1auo -19.6 -25.4 60 092 3.5 093 7.o 
1 2100 -19.4 -25.0 61 073 5.7 u65 8.3 
2 2400 -20.0 -25.6 61 068 6.8 074 9.5 

8 

HOUR DEW wiND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEw WiND WIND GUST MAX. 
NuNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DlR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C !. DEG. M/S DEG. MIS MW DEG C DEG C !. DEG. M/5 DEG. MIS MW DEG C DEG C i.: liEG. M/5 DEG. MIS M\-J 

0300 -20.6 -26.3 60 064 7.7 063 10.2 
0600 -21.fi -26.5 61 061 7.1 067 10.2 
0900 -20.4 -26.3 59 066 7.3 066 10.2 
1200 -19.1 -25.7 56 059 6.2 061 9.5 
150u -i9.9 -25.8 59 osa 2.8 059 5.1 
180il -24.1 -28.9 64 085 2.1 088 5.7 
210u -15.8 -22.0 59 063 4.9 os2 8.9 
24uo -15.7 -21.7 6u 058 6.7 054 9.5 

Ih~Y 0 7 

1 0300 -14.7 -20.5 61 060 7.4 062 10.2 
1 0600 -13.5 -17.9 69 065 7.0 074 9.5 
2 0900 -11.9 -14.5 81 058 6.6 064 8.9 
7 1200 -10.4 -13.5 7~ 058 6.4 062. 8.9 
1 1500 -9.7 -13.8 72 064 6.6 063 8.9 
1 1800 -9.1 -13.0 73 063 6.7 058 8.9 
1 2100 -8.1 -11.3 78 061 6.6 073 9.5 
1 24uo -7.6 -10.8 78 054 6.u u54 8.3 

Df.:sY OB 

1 0300 -7.6 -11.1 76 052 5.9 058 8.3 
1 0600 -9.1 -14.1 67 053 6.3 il60 8.9 
1 0900 -9.2 -14.5 65 061 6.8 Ob3 8.9 
5 1200 -9.4 -15.1 63 062 7.0 063 8.9 
1 1500 -10.6 -15.2 69 058 6.8 ti61 10.2 
1 1800 -10.1 -14.5 70 054 6.9 fi63 9.5 
1 2100 -7.9 -11.7 74 061 6.8 057 12.1 
1 24uo -5.4 -11.3 63 u47 5.6 &50 12.1 

2 
8 
1 
1 
1 
1 

HOUR DEW wiND wiND GUST MAX. HOUR DEw WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DlR. SPD. DIR. GUST RAD NDNG TEMP. POINT Rrl DIR. SPD. DIR. GUST RAD 

DEG C DEG C l DEG. M/S DEG. M/S MW DEG C DEG C 7. DEG. MIS DEG. M/5 Mw DEG C DEG C Z DEG. MIS DEG. MIS MW 

0300 -5.2 -6.8 89 066 7.4 055 12.7 
0600 -4.2 *****II 086 7.7 085 13.3 
0900 -3.1 IIIII II 086 8.7 089 14,6 
1200 -1.2 IIIII II 085 8.5 084 12.7 
1500 -1.4 ***** ** 087 7.7 090 14.0 
1800 -1.3 IIIII II 080 5.7 091 10.8 
2100 -1.7 IIIII II 077 6.5 fi78 10.2 
2400 -2.1 HIH l!l 081 5.2 084 9.5 

1 0300 -3.0 IIIII ** 082 3.4 089 5.7 
1 0600 -3,0 IIIII II 084 3,3 fi90 7,0 
1 0900 -4.5 ***** ** 076 ,8 076 3.2 
4 1200 -3.3 ·H·H·:t II 044 .9 063 3.2 
1 1500 -2.0 *1111 II 070 4,9 059 7.6 
1 1800 -1.3 ***** ** 078 7.0 U79 12.1 
1 2100 -1.2 ***** ** 076 6.9 078 10.8 
1 2400 -1.7 ***** ** 109 2.3 091 8.3 

1 0300 -3,3 *HH H 280 3.8 279 7,0 
1 0&00 -5.3 ***** ** 119 .5 233 3.8 
1 0900 -8.4 lfHH H 025 .3 0'1\l 2.5 
4 1200 -11.5. HIH H 074 1.6 075 2.5 5 
1 1500 -12.8 IIIII ** 071 1.8 097 3.2 1 
1 1aou -13.0 ***** ** 073 1.4 084 4.4 1 
1 2100 -14.4 IIIII II 073 1.9 i80 3.2 1 
1 2400 -16.1 ***** ** 074 2.1 079 3.8 1 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING DeceMber~ 1982 

D(.1Y l 0 D(.~Y 11 l}?~Y 12 

tiOUR DEW WIND wiND GUST MAX. HOUR DEW WIND WIND GUST MAX, HGUR DEW wiND· WIND GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C k DEG. MIS DEG. M/S MW DEG C DEG C X DEG. M/S DEG. M/5 Mw 

0300 -16.2 'kHH ·:H 074 2.4 077 3.8 
0600 -16.8 IIIII II 075 2.2 079 4,4 
i)9i)[i -17,4 ·'i<HI'i< ·H 096 2.9 u85 4,4 
i20ii -8,9 IH·H *I 093 2.7 086 6.3 
1500 -y,4 -15.3 62 090 3.0 071 5.7 
1800 -9.5 -16.0 59 069 4.8 066 8.9 
2100 -13.1 -15.8 80 071 4.5 057 8.3 
2400 -8.5 -13.9 65 060 5.0 053 8.3 

1 0300 -9.7 -14.8 66 049 5.6 05il 7.6 
1 u&OO -9.0 -14.4 65 053 6.6 063 9.5 
1 0900 -914 -14,5 66 055 7,1 059 10,2 
5 1200 -9.0 -14.2 66 068 8.4 067 13.3 
1 1500 -9.1 -14.1 67 065 6.7 061 i0.2 
1 1800 -9.4 -14.4 67 063 6.4 062 9.5 
1 2100 -9.8 -14.7 67 070 7.0 080 9.5 
1 2400 -7.6 -12.8 66 075 5.7 063 8.3 

1 0300 -6,6 illll It 090 5.2 089 10.2 
1 u6uG -7.7 -12.& 68 u74 7.2 uB4 14.u 
1 u9uu -B.u -12.8 68 u71 B.u u79 12.7 
4 1200 -8.0 -13,2 66 055 7.2 077 11.4 
1 1500 -7.8 -12.8 67 046 6.6 054 10.8 
1 18uu -7.4 -11.7 71 059 7.4 o75 12.1 
1 2100 -8.8 ***** ** 081 8.5 083 13.3 
1 24tiU -6.8 HH<H l'i·k 055 6.2 665 lu/2 

HOUR DEw WIND WIND GUST MAX. HOUR DEW WIND wiND GUST MAX, i10UR DEW WIND WIND GUST MAX, 

1 
4 

NDNC TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUSi RAD 
DEG C DEG C Z DEG, M/S DEG. M/S MW DEG C DEG C Z: DEG, M/S DEG. M/S MW DEG C DEG C Z DEG. M/S DEG, MIS llw 

0300 -4.3 I**** ** 061 5.9 071 10.8 
060fl -5.9 I****** 086 6.0 090 10.2 
fi900 -6.1 ***** ·H 070 5.9 Ob3 10.2 
1200 -4.5 ***** ** 082 6.8 085 10.2 
iSOG -5.4 'HitH H 058 4.2 092 10.8 
1800 -3.9 ***** ** 065 5.8 079 10.8 
210fi -3,7 itHH' H ()73 7,2 077 12.1 
2400 -5,0 H:li:H iH 056 5.1 07il 8.9 

D~1Y 16 

1 0300 -7,5 IHH H 055 5.4 053 7.6 
1 0600 -7.0 ***** ** 061 5.2 067 7.6 
1 0900 -7,0 IIIII itl 082 3,9 080 7.0 
5 1200 -9.0 lll:ll:lit ** 105 2.9 108 6.3 
1 1500 -7.7 -12.4 69 095 3.1 108 5.1 
1 1800 -6.6 -9.2 82 091 3.3 09b 5.1 
1 2100 -9.8 -10.9 92 065 2.9 086 4.4 
i 2400 -2.9 -10.9 54 089 3.3 091 8.9 

DAY 1'7 

1 0300 -3.5 -10.3 59 065 5.5 075 8.3 
1 0600 -5.1 -10.6 65 053 4.8 052 7.0 
1 o9oo -4.4 -10.0 65 u66 6.u o74 9.5 
4 1200 -4.2 -7.6 77 072 6.1 076 8.9 
1 i500 -5.0 -7.8 81 065 4.9 075 8.3 
1 1800 -5.2 IIIII II 056 5.7 061 8,3 
1 2100 -5.9 ***** ll'i 063 6.1 066 8.9 
1 2400 -8,3 *•H:i:~ '** 094 4, 1 076 f, U 

i1GUR DEW wiND wiND GUST l'!AX. HOUR DEW WIND wiND GUST MAX. i10UR DEW wiND wiND GUST MAX. 

1 
I 
6 

NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TE~P. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 
DEG C DEG C X DEG. MIS DEG. M/S Mw DEG C DEG C % DEG. MIS DEG. MiS MW DEG C DEG C X DEG. M/S DEG. MiS MW 

0300 -11.8 IIIII itll: 091 2.3 104 4,4 
u6fiu -5.o -9.6 7u 068 5.6 074 1o.a 
0900 -6.3 -10.7 71 070 6.7 075 12.1 
1200 -6.3 -ii.2 68 060 6.0 062 8.9 
i50u -6.6 -11.9 66 u7o 6.9 067 10.2 
18fiu -6.u -11.1 67 062 5.9 &62 8.3 
2100 -6.9 -11.8 68 059 5.5 061 7.6 
240u -6.7 -11.4 69 os1 5.5 o55 7.6 

1 0300 -6.8 -10.5 75 060 5.4 654 7.6 
1 0600 -6.& -10.3 76 058 2.6 082 5.1 
1 0900 -9.6 IIIII II 054 1.7 041 3.2 
5 1200 -9.0 ***** ** 085 1.9 092 3.2 
1 1500 -7.8 ***** ** 090 1.8 077 3.2 
1 180fi -9.0 lllitl ** 093 1.3 080 2.5 
1 2100 -10.1 IIIII II 081 1.7 091 2.5 
I 2400 -12.2 HIH H 059 2.3 056 4.4 

i 0300 -12,5 IIIII ** 076 1.6 072 3,2 
1 0600 -13.6 ***** ** 067 1.3 074 2.5 
1 0900 -!1,8 HHHi H 052 1.6 057 3.8 
6 1200 -13.5 ***** H u86 1.3 063 2.5 
1 1500 -7.7 1111* ** 069 3.4 068 6.3 
1 1800 -7.5 IIIII •t fi70 5,8 u67 7.6 
1 2.1oil -7.9 H'lil·~ Ti·li ub4 5.3 u66 7.6 
i 2400 -1u.1 IIIII II u64 5.1 il73 7,6 

5 



1 ••• -~ 

THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING DeceMbe~ 1 1982 

iiOUR DEW wiND WIND GUST MAX. iiOUR DEw wHlD WIND GUST MAX. hOUR DEW wiND WIND GUST M1t\. 
NDNG TEnP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. i'\IS MW DEG C DEG C f. DEG. MIS DEG. MIS Mw DEG C DEG C i:: DEG. M/S DEG. MIS MW 

0300 -11.3 -12.5 91 059 4.5 052 /,U 

06fiu -12.1 -13.7 88 058 3.9 u46 6.3 
0900 -1!.8 -15.3 75 073 4.8 063 8.9 
t2uu -11.7 -16.6 67 061 6.u u62 8.3 
1500 -10.8 -16.3 64 059 6.7 064 8.3 
1800 -10.5 -16.4 62 056 6.4 069 8.3 
2100 -9.4 -16.3 57 056 6.4 050 8.3 
2400 -8.9 -16.5 54 054 6.6 055 10.2 

1 o3oo -8.9 -16.8 53 055 6.6 u49 9.5 
i 0600 -ifi.6 -17.7 56 055 6.5 ti64 9.5 
1 u9uu -ti.5 -17.7 6u 059 5.6 057 7.6 
4 1200 -10.8 -16.8 61 074 4.7 077 7.6 
1 1500 -13.4 -18.6 65 075 3.0 075 6.3 
1 1800 -16.6 ***** ** 090 1.9 095 3.8 
1 2100 -15.5 -17.3 86 073 3.3 077 6.3 
1 2400 -15.1 -18.2 77 080 2.9 084 5.7 

1 u300 -16.3 IIIII ** G91 2.1 585 3,8 
1 v&uu -1a.o ***** ** u82 1.5 uaz 2.5 
1 090G -18.2 ***** *~ BB2 2,1 691 3.8 
7 1200 -18.0 -22.s 66 077 2.6 069 4.4 
1 15uu -18.9 -20.7 a& u7u 1.9 u88 3.8 
1 18uu -20.1 -21.5 89 067 2.7 u69 5.1 
1 21GO -20.9 -22.5 87 072 2.4 080 5.1 
1 2400 -21.8 -24.5 79 083 2.5 079 3.8 

HOuR DEW WirlD wiND GUST MAX, iiOUR DE\.1 WiND WIND GUST MAX, HGUR DEw WIND wiND GUST MAX, 

9 
1 

NDNG TEM?. POiNT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 
DEG C DEG C % DEG. M/S DEG, MIS Mw DEG C DEG C /. DEG. MIS DEG. M/S MW DEG C DEG C f. DEG. M/S DEG, MIS l1W 

0300 -21.3 -23.4 83 086 2.4 082 3.2 
0600 -22.4 -25.3 77 
0900 -21.8 -24.5 79 
1200 -14.6 -19.5 66 

089 2.1 094 3.8 
093 2.2 099 4.4 
090 3.9 092 8.3 

I5~u -15.9 -2u.3 69 u74 5.9 
1800 -17.0 -21.6 67 075 6.1 

079 9.5 
067 9 '5 
076 9.5 2100 -17.5 -22.0 68 066 6.2 

2400 -17.7 -22.3 67 059 5.7 060 8.9 

1 o3oo -16.6 -21.6 65 059 5.8 u62 7.6 
1 G600 -15.2 -20.5 64 fi56 6.0 060 8.9 
1 09oo -14.7 -20.2 63 u61 &.9 061 9.5 

10 1206 -15.1 -21.3 59 065 6.9 068 8.9 
1 1500 -16.0 -21.6 62 062 6.1 361 8.3 
1 1800 -15.5 -21.3 61 065 4.8 061 8.3 
1 2100 -15.0 -20.3 64 065 5.4 063 8.9 
1 2400 -14.9 -19.6 67 068 2.4 074 6.3 

1 0300 -14.4 -19.3 66 077 2.6 071 6.3 
1 0600 -10.1 -14.9 68 057 4.8 058 7.0 
1 0900 -10.1 -15.2 66 063 5.2 053 7.6 
7 1200 -11.4 -17.0 63 070 5.0 064 7.6 
i 1500 -16.6 -21.1 68 095 3.2 087 5.7 
l 1800 -17.7 -21.8 70 G90 2.3 079 5.1 
t 21uu -17.3 -21.6 69 102 2.2 111 3.8 
1 2400 -16.8 ***** ** B95 1.8 108 3.2 

DAY ;:.~'? 

HOUR DEw wiND wiND GUST MAX. HOUR DEW WIND wiND GUST MAX. HUll:< DEw wiND WIND GUST MAX. 

6 

NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG iEMP. POINT RH DIR. SPD. DIR. GUST RAD 
DEG C DEG C % DEG. ii/S DEG. MIS Mw DEG C DEG C i:: DEG. MIS DEG. MIS Mw DEG C DEG C f. DEG. MIS DEG. MIS Mw 

u3oo -16.4 -17.3 92 089 1.4 053 3.2 
0600 -17.2 -19.1 85 086 1.8 077 3.8 
0900 -17.0 -18.9 85 066 1.7 053 3.2 
i20u -17.t -20.6 74 u9o 2.4 u93 3.8 
i5uo -16.4 -18.2 86 097 3.3 095 5.1 
1800 -12.2 -12.9 95 087 2.9 063 7.6 
2100 -12.4 -16.2 73 060 6.0 062 8.9 
2400 -13.3 -14.3 92 055 6.5 055 9.5 

1 0300 -12.3 -15.6 76 051 6.8 059 10.2 
1 0600 -11.9 -15.6 74 056 6.4 058 8.9 
1 0900 -10.2 -13.5 77 052 6.4 054 9.5 
6 1200 -7.5 -10.8 77 067 7.6 069 10.8 
1 1500 -7.3 -9.6 84 073 7.3 078 11.4 
1 1800 -5.5 111*1 ** 067 5.7 074 8.9 
1 2100 -3.1 ••1•* ** 064 6.1 u78 10.2 
l 2400 -2.5 111*1 II 067 7.2 u65 11.4 

1 il300 -1.9 IIIII I* 074 7.3 077 11,4 
1 06U~ -1.7 IIIII I* 070 &,1 078 10.2 
1 u9uu -3.6 nH=* n on 3.3 on 7 .o 
5 1200 -1.4 ***** ** 080 5.5 078 11.4 
l 15fi0 -,9 ***** II 079 5,4 081 8,3 
1 1800 -.3 ***** II 091 5,0 094 8.3 
1 2100 ,2 ****I II 102 7,3 105 12,[ 
1 2400 -,1 Ill** tl 095 6.2 098 12.7 

3 
1 
1 
1 



;· :x 

THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING DeceMber~ 1982 

HOUR DEw WIND i41ND GUST MAX. HOUR DEW WIND W1ND GUST MAX. HOUR DEW wiND wiND GUST MAX. 
NDNG TEM?. POiNT RH DIR. S?D. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DlR. SPD. DlR. GUST RAD 

DEG C DEG C % DEG. M/S DEG. M/5 Mw DEG C DEG C 4 DEG. MIS DEG. M/S Mw DEG C DEG C k DEG. M/S DEG. M/5 Mw 

u3uu ;6 ·TiH:H H fi88 3.4 088 5.1 i il300 j > 
<...! HHl'< ** 076 5.9 il75 10.2 1 0300 -1.7 HHii' ·Ti·.\· 227 1 ' •• l 254 5.7 

o6ou " *":·U'k ** 081 3.2 078 5. i l 0600 2.U 1:'1dc·H ** 081 6.2 076 ifi.2 1 u&oo -2.7 1<*1:1:'11 kk 266 3.6 265 6.3 ,,; 

0900 .1 ·I'H·H ·H: Jj81 4 j 077 7.ii l 0900 -.6 ·i:i·H:H ·H 094 2.1 080 'i .5 1 G90\i -4,2 Jf·Bii·li 'H 257 : '7 2A6 l 
"- l.cl ,, 

1200 .4 ****'* ** 087 4.4 082 7,0 3 1200 0.0 ·Hl'<H ** 067 3.1 !j/8 7.0 5 i2ilil -4.2 H'.Hii ·td• 095 1.3 12u j 

"- 3 
i5uu ,4 Hlf1El1 ** Oil9 3,6 088 5.7 1 1500 .3 "'**** ** 082 4.7 083 7.0 1 150G -6,3 1/-!Fli:H l'i":< 103 1.8 G96 j 

•'-
1800 .· " l • .J H'I:H ** 087 4,u 088 6.3 1 1800 ,2 ***** ** 074 4.7 083 8.3 1 180fl -a.& 'x+H·lf :g u67 1.4 ui4 " •'-
21Uu 2. u ·!f·:H1ii ** 078 4.1 092 7.0 1 2100 -2,4 ·HHii H 108 .4 iJ74 3.8 1 2iuu -9 .l ***** *'* 043 1.4 il6i ,;:, 

2400 2a4 HHi'< ** u78 6.1 080 . 9.5 1 2400 -2.,7 ***** H 055 ,4 353 'j t:' 

'"''"' 1 240il -10.7 lfHH .'fd; 074 j "I ,,,., J35 ,;:, 

HOUR I/ till WIND WIND GUST MAX. 
NDNG TEMr. rOINi RH DIR. SPiJ, DIR. GUST RA!i 

DEG C DEG C X DEG. MIS DEG. M/S MW 
-------------------------------------------
0300 -11.1 ·liHl!l! n 068 1.1 04b 3.2 
ObOO -6.4 1:·HH ** 079 1.9 070 5.1 1 
0900 -7.u ***** ** 044 2.0 051 3.8 1 
1200 -9.0 ***** ** 036 1.5 004 3.2 7 
15Uil -9.4 ***** ** 077 1.4 100 - ') .lot.. 

1800 -11.2 hiilf-:1: ** 078 2.b 091 " 7 '"'" 2lil0 -4.1 ·.HHll H 054 4.3 050 7.0 
240ii -4.6 ******* 058 4,4 053 7.0 



:I: i"-....!C. 

MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING DeceMber~ 1982 

DRY 
MAX. 
TEMP. 
Dt:G C 

-14.4 
2 -17' 1 
3 -17.7 
4 -15.1 
5 -7.4 
6 -5.3 
7 -.9 
8 -l.li 
9 -2.4 

1 u -8.3 
11 -7.6 
12 -5.8 
13 -3.3 
14 -2.9 
15 -2.8 
16 -4.5 
17 -6.2 
18 -7.3 
19 -8.7 
20 -a. 9 
21 -14.8 
22 -14.4 
23 -14.3 
24 -9 '4 
25 -11.6 
26 -2.5 
27 .4 
28 ~./ 

C.'i 2.b 
30 -1.6 
31 -4. i 
MONTH 2.7 

MIN. 
TEMP. 
DEG C 

-19.7 
-23.9 
-24.2 
-24.1 
-15.6 
-10.8 
-5.9 
-4.8 

-17.2 
-18.4 
-10.2 
-9.2 
-6.9 

-10.8 
-10.6 
-11.8 
-12.2 
-15.9 
-14.6 
-17.5 
-21.9 
-22.7 
-2u.u 
-18.0 
-18. i 
-13.4 
-3.8 
-.3 

-3.1 
-11.8 
-12.5 
-24.2 

MEAN 
TEMP. 
DEG C 

-17.1 
-2fL5 
-21. [; 
-19.6 
-11.5 
-8.1 
-3.4 
-2.9 
-9.8 

-13.4 
-8.9 
-7,5 
-5.1 
-6.9 
-6.7 
-8.2 
-9.2 

-11.6 
-11.7 
-13.2 
-18.4 
-18.6 
-17.2 
-13.7 
-14.9 
-8.0 
-1.7 

1 'l . "· 
-.3 

-6.7 
-8.3 

-10.4 

RES. 
WIND 
DIR. 
DEG 

032 
070 
085 
063 
061 
057 
082 
079 
059 
076 
063 
066 
070 
077 
066 
065 
G68 
067 
059 
il66 
077 
075 
062 
076 
on 
062 
085 
083 
078 
088 
G61 
068 

RES. 
WIND 
SPD. 
ii/S 

::- 10 

"'" 5.3 
4.5 
5.6 
6.6 
6.5 
7.1 
3.6 

.8 
3.4 
6.6 
6.8 
5.7 
3.6 

5.5 
2.3 
3.1 
5,7 
4.2 
2.2 
4.2 
10 = "·" 
3.3 
3.1 
6.6 
5.i 
4.1 
3.4 

.1 
2.3 
4.4 

!WG. 
WlNii 
SPD. 
ii/5 

5.7 
5.4 
4.8 
5.6 
6.7 
6.6 

3.8 
2.0 
3.5 
6.7 
7.1 
6.0 
3.8 
5.4 
5.6 
2.4 
3.1 
" -,J,/ 

4.4 

4.4 
5.6 
3.4 
3.3 
6.7 
5.8 
4.2 
3.7 
1.9 
2.5 
4.7 

MHX. 
GUST 
DIR. 
Dt:G 

u71 
074 
063 
062 
057 
089 
079 
279 
il66 
067 
084 
077 
091 
074 
075 
054 
067 
055 
049 
069 
079 
061 
053 
055 
078 
098 
u8fi 
075 
265 
u5o 
089 

MHX. 
GUST P'vAL MEAN 
SPD. DIR. RH 

MEAN 
DP PRECIP 

MIS !. DEG C i'IM 

10.8 tiNE 
10.2 ENE 
9.5 Er{E 

10.2 ENE 
10.2 ENE 
12.1 NE 
14.6 E 
12.1 ENE 
7. 0 ENE 
8.9 E 

13.3 ENE 
14.0 ENE 

ENE 12.1 
8.9 E 
9.5 ENE 

ENE 1·;:, 1 
~·. 

7.6 E 
7.6 ENE 

10.2 ENE 
9.5 ENE 
5.1 Ei4E 

66 
59 
60 
60 
72 
69 
801'1 

-21.9 
-24.8 
-2.6 .3 
-25.6 
-15' 1 

0.0 
0.0 

0.0 
0.0 

-13.4 .8 
-8.41'\ 2.8 

II IIIII ,4 
II IIIII 0.0 
b6M -15, 51'\ 0, 0 
66 -14.3 0.0 
69M -12.41"1 0.0 

** *•*** 0,0 
70/"l -12.11"1 0.0 
701'1 -9,2M 0.0 

.7fJJII -1 u..., u 
75M -1i}.5M u.fi 

0.0 
69 -15.9 ti.O 
651'\ -17 .6M U 
83M -21 ,4M 0,G 

9.5 ENE 74 -22.4 u 
u.u 9.5 ErE 64 -21.2 

7.6 E 
9.5 t: 

11.4 ENE 
12.7 E 
9.5 E 

10.2 E 
6.3 E 
7. 0 ENE 

14.6 ENE 

691'1 -18.31"\ u.u 
85 -17.5 u.u 
78 ..... -13.6.-., u 
II ~~~~f. u.O 
II IIIII 2.8 
II IIIII u.O 
II IIIII 0.0 
II IIIII D.O 
69M -16.71'\ 7.0 

GUST VEL. AT MAX. GUST MINUS~ INTERVALS 10.8 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 12.7 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 12.7 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 10.8 

DAY'S 
SOLAR 
ENERGY DAY 
\.!H/SQM 

448 
498 2 
48:i 3 
463 4 
395 5 
458 6 
358 7 
360 8 
420 9 
375 10 
345 11 
368 12 
375 13 
358 14 
383 15 
38\J 16 
355 17 
363 1& 
:m l't 
41 u 20 
463 2i 
475 22 
405 Cj 

39u 24 
385 25 
358 26 
303 27 
au 28 
34B 29 
313 30 
m 31 

12068 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAiLY 
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

**** SEE NOTES AT THE BACK OF THIS REPORT 1*** 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING DeceMber~ 1982 
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HOURLY PRECIPITATION SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING January., 1983 

PRECIPITATION VALUES ARE IN !'liLLHIETERS 

I-lOUR ENDING 

DATE 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 DATE 
----------------------------------------------------~--------------------------------------------------------------------------------
1 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 
2 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.li 0.0 0.0 0.0 0.0 0. 0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0. 0 2 
3 0.0 0.0 ") .6 .4 .2 fi. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 .... 
4 0.0 o.o o.o 0.0 o.o o.o o.o 0. 0 o.o o.o 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 o.o 0. 0 0.0 0.0 0. 0 0.0 4 
5 0.0 0.0 0.0 0. 0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 5 
6 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0. 0 o.o 0.0 0.0 0.0 3.0 0. 0 0.0 o.o o.o o.o 6 
7 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0. 0 0.0 o.o 0.0 7 
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0. 0 o.o 8 
9 0.0 0.0 o.o 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 9 

10 **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** 10 
11 **** **** **** **** **** ****• **** **** **** **** **** **** **** **** **** **** **** **** **** o.o 0.0 0.0 o.o 0.0 11 
12 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12 
13 o.o 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 o.o o.o 0.0 0. 0 o.o 0.0 0.0 13 
14 0.0 o.o o.o 0.0 0.0 o.o o.o o.o o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 o.o o.o 0.0 0.0 0.0 0.0 14 
15 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o o.o 0.0 9.0 0.0 0.0 0.0 o.o 0.0 15 
16 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.8 o.o 0.0 0.0 0.0 0.0 0.0 0. 0 o.o 16 
17 9.0 o.o o.o 0.0 0.0 0.0 o.o o.o o.o o.o o.o 0.0 o.o o.o 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 17 
18 o.o 0.0 0.0 o.o o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 o.o o.o 0.0 0. 0 0.0 0.0 0.0 o.o o.o 0.0 0. 0 0.0 18 
19 o.o 0.0 0.0 0.0 o.o o.o o.o 0.0 .4 .B o.o 0.0 0.0 0.0 o.o o.o o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 19 
20 0.0 o.o 0.0 0.0 0.0 o.o o.o 0.0 0.0 0. 0 6.0 0.0 o.o o.o 0.0 0.8 0.0 o.o o.o 0.0 o.o 0.0 0.0 o.o 20 
21 0.0 o.o 0.0 o.o o.o o.o o.o 0.0 0.0 o.o o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o o.o 21 
22 0.0 0.0 o.o 0.0 o.o 0.0 0.0 o.o o.o o.o 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o o.o 0.0 0.0 o.o 22 
23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23 
24 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 24 
25 o.o o.o o.o 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 25 
26 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.9 0.0 o.o 0.0 o.o 0. 0 0.0 0.0 o.o o.o 0.0 o.o 0.0 0.0 26 
27 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 27 
28 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o o.o o.o 0.0 0.0 0.0 0.0 0.0 o.o 28 
29 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o O.Q 0.0 o.o o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29 
30 o.o o.o o.o o.o 0.0 o.o o.o 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 0.9 0.0 0.0 9.0 0.0 o.o o.o 0.0 o.o 30 
31 0.0 o.o o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 31 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING January~ 1983 

DAY 01 DAY 02 DAY 03 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINi RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. HIS HW · DEG C DEG C % DEG. HIS DEG. MIS HW DEG C DEG C % DEG. MIS DEG. MIS HW 

0300 -4.5 ***** ** 057 4.6 064 7.0 
0600 -4.8 ***** ** 069 5.0 080 7.6 
0900 -4.5 ***** ** 057 5.3 050 7.6 
1200 -3.6 ***** ** 062 5.8 063 8.3 
1500 -2.9 ***** ** 070 5.2 074 7.0 
1800 -2.8 ***** ** 062 4.8 062 7.6 
2100 -3.8 ***** ** 072 6.2 073 8.9 
2400 -4.2 ***** ** 063 5.8 072 10.2 

DAY 04 

1 0300 -5.0 ***** ** 056 5.0 047 7.0 
1 ~600 -5.5 ***** ** 067 5.1 071 7.0 
1 o9oo· -5.5 ***** ** 067 4.9 065 7.0 
8 1200 -5.1 ***** ** 064 4.5 074 6.3 
1 1500 -5.4 ***** ** 061 4.3 065 6.3 
1 1800 -6.1 ***** ** 066 4.7 065 7.6 
r 2100 -6.5 ***** ** 061 5.2 059 8.3 
1 2400 -7.1 ***** ** 056 4.9 071 7.6 

DAY 05 

1 o3ou -7.7 ***** ** o57 4.7 056 7.o 1 
1 0600 -8.4 ***** ** 057 4.7 037 7.6 1 
1 0900 -9.2 ***** ** 050 5.2 053 8.3 1 
7 1200 -9.6 ***** ** 042 6.1 041 8.3 4 
1 1500 -10.1 ***** ** 045 5.5 051 8.3 1 
1 1800 -10.4 -15.3 67 064 3.6 022 6.3 1 
1 2100 -10.5 -18.3 53 060 4.2 090 7.6 1 
1 2400 -10.5 -20.2 45 058 4.1 046 7.0 1 

DAY 06 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. H/S DEG. MIS MW DEG C DEG C % DEG. M/S DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 

0300 -11.5 -16.6 66 085 4.6 071 6.3 1 6300 -25.5 -30.0 66 099 3.9 104 5.1 
06~0 -13.5 -24.9 38 067 4.4 080 7.0 1 0600 -25.7 -30.1 66 101 3.5 100 5.1 
0900 -15,1 -26.6 37 067 3.9 066 6.3 1 0900 -26.6 -31.2 65 096 2.5 098 4.4 
1200 -1~.9 -27.7 36 061 2.9 045 5.7 7 1200 -25.9 -33.3 50 088 2.6 085 5.1 
1S~2 -18.5 -29.1 39 049 2.1 057 5.1 2 1500 -20.2 -29.1 45 090 4.0 086 7.0 
1800 -22.3 -27.2 64 087 2.3 049 5.7 1 1800 -20.8 -30.2 43 082 4.6 069 7.0 
2100 -25.3 -29.1 70 096 2.4 098 6.3 1 2100 -22.8 -31,3 46 082 4.7 078 7.0 
2400 -25.5 -29.8 67 099 3.3 106 5.1 1 2400 -22.1 -36.6 46 099 3.5 094 5.7 

DAY 07 DAY 08 

1 0300 -26.1 -34.1 47 066 4.5 054 7.0 1 
1 0600 -25.5 -32.9 50 068 4.0 074 7.0 2 
1 0900 -21.9 -30.0 48 059 5.0 044 8.9 2 
8 1200 -20.8 -26.7 59 059 5.7 047 8.9 6 
2 1500 -21.3 -27.0 60 051 6.3 043 10.2 
2 1800 -21.0 -26.2 63 044 7.4 044 10.2 
1 2100 -21.4 -27.1 60 041 7.6 038 10.2 
1 2400 -22.6 -28.0 61 042 8.3 040 11.4 

DAY 09 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. M/S DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 

0300 -23.4 -29.9 55 039 8.2 042 11.4 
0600 -23.6 -30.1 55 039 8.1 031 11.4 
0900 -24.1 -30.0 58 056 7.0 062 12.1 
1200 -23.7 -39.6 53 066 6.2 054 9.5 
1500 -24.8 -31.4 54 061 5.2 077 8.3 
1800 -25.9 -32.3 55 055 3.3 052 8.9 
2100 -23.1 -29.8 54 053 3.9 058 7.6 
2400 -22.1 -27.9 59 060 5.9 060 8.9 

1 0300 -23.9 -29.6 59 069 6.4 059 9.5 
1 0600 -25.7 -32.5 53 051 5.4 048 8.9 
1 0900 -26.3 -33.4 51 065 7.0 060 10.2 
7 1200 -26.7 -33.8 51 073 5.7 068 9.5 
2 1500 -27.8 -34.6 52 071 5.0 059 9.5 
1 1800 -27.6 -34.6 51 108 2.9 105 6.3 
1 2100 -26.7 -33.6 52 103 4.0 081 8.3 
1 2400 -27.0 -33.5 54 092 5.3 098 7.6 

1 0300 -30.8 -36.9 55 104 3.8 086 7.6 1 
1 0600 -31.7 -37.9 54 107 2.8 092 5.7 1 
1 0900 -34.0 -39.9 55 107 2.7 109 5.1 1 
8 1200 -28.2 -36.2 46 094 2.1 094 7.0 8 
2 1500 -27.6 -35.7 46 U79 5.9 078 8.9 2 
2 1800 -32.9 -39.2 53 089 2.6 073 7.0 1 
1 2100 -30.3 -37.5 49 073 1.8 079 5.1 1 
1 2400 -30.6 -38.0 48 051 2.9 066 5.7 2 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING January, 1983 

DAY 10 DAY 1l DAY l2 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. ri/S DEG. H/S MW DEG C DEG C X DEG. H/S DEG. M/S HW DEG C DEG C X DEG. MIS DEG. M/S MW 

0300 ***** ***** ** *** **** .ltlli ~ *** 0300 ***** ***** ** ******* *** **** *** 0300 -21.7 -31.5 41 067 5.2 078 8.3 2 
0600 ***** ***** ** *** **** *** **** *** 0600 ***** ***** ** *** **** *** **** *** 0600 -24.2 -33.8 41 067 4.6 081 7.6 (2-' 

0900 ***** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** **** *** **** *** 0900 -22.5 -32.7 39 067 5.6 067 9.5 'j ... 
1200 ***** ***** ** *** **** *** **** *** 1200 ***** ***** ** *** **** *** **** *** 1200 -22.8 -33.3 38 067 5. 7 079 8.9 10 
1500 ***** ***** ** *** **** *** **** *** 1500 ***** ***** ** *** **** *** **** *** 1500 -22.6 -32.3 41 057 6.2 057 8.9 2 
1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** *** **** *** **** *** 1800 -22.2 -32.2 40 053 6.9 056 9.5 2 
2100 ***** ***** ** *** **** *** **** *** 2100 -18.4 -38.0 16 0151" 4.2~ 010M8,9M 1 2100 -24.7 -34.0 42 056 7.2 052 10.8 1 
2400 ***** ***** ** l"U~.¥,f *** **** *** 2400 -20.8 -30.4 42 078 5.1 093 8.9 1 2400 -23.6 -33.5 40 068 5.0 059 9.5 6; 

DAY l3 DAY 14 DAY "15 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDHG \EMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

D~G C DEG C X DEG. M/S DEG. M/S MW DEG C DEG C X DEG. M/S DEG. M/S HW DEG C DEG C % DEG. M/S DEG. M/5 MW 

0309 ·25.0 -34.5 41 071 5.7 062 8.9 1 0300 -23.3 -31.7 46 044 2.3 084 4.4 
0600 -23.7 -33.3 41 063 7.6 059 13.3 1 0600 -20.8 -29.9 44 077 2.6 105 4.4 
0900 -22.3 -32.6 39 067 8.1 060 12.7 2 0900 -22.0 -30.5 46 095 2.8 105 5.7 
1200 -?..2.7 -32.9 39 059 8.5 060 11.4 9 1200 -14.3 -23.0 48 069 6.1 069 10.8 
1500 .. :}.7 -32.7 40 052 8.2 057 12.1 2 1500 -15.9 -21.9 60 075 5.8 060 10.2 
1800 -23.5 -33.4 40 063 8.5 071 12.1 I 1800 -16.1 -23.3 54 067 7.7 069 11.4 
2100 -22.7 -31.7 44 076 7.0 070 10.2 1 2100 -17.6 -25.1 52 063 7.7 066 10.8 
2400 -22.7 -31.9 43 080 4.8 080 9.5 ~2400 -18.7 -25.7 54 057 5.9 069 9.5 

DAY "16 DAY 17 

1 0300 -18.6 -25.4 ~5 040 4.2 050 7.0 
1 0600 -20.3 -2&.6 57 067 1.8 043 4.4 
2 0900 -14.0 -20.3 59 078 2.8 080 7.6 2 
7 1200 -10.1 -16.0 62 070 6.2 662 9.5 6 
2 1500 -7.9 -13.9 62 074 5.9 073 9.5 1 
1 1800 -12.3 -17.3 66 092 3.6 059 7.0 1 
I 2100 -5.6 -11.9 &1 076 3.5 047 7.0 1 
1 2400 -8.4 -15.4 57 055 4.0 078 8.9 1 

DAY 18 

HOUR DEW WIND WIND GUST MAX. HOUR DEW IIIND IIIND GUST MAX. HOUR DE\1 WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C X DEG. M/S DEG. MIS Mil DEG C DEG C X DEG. M/S DEG. n/S Mil 

0300 -9.9 -16.4 59 058 6.6 066 10.2 
0600 -10.1 -16.2 61 068 &.5 072 8.9 
0900 -8.2 -14.2 62 072 6.1 077 8.9 
1200 -7.5 -13.1 64 063 5.3 063 7.6 
1500 -6.2 -11.5 66 063 5.2 073 8.3 
1800 -7.2 -11.7 70 058 4.0 050 7.0 
2100 -7.2 -11.2 73 072 3.3 083 5.7 
2400 -7.7 ***** ** 089 1.4 078 4.4 

1 0300 -9.0 ***** 80 002 .2 125 1.9 
1 0600 -9.7 ***** 68 057 .3 316 1.9 
1 0900 -9.8 -15.5 63 028 .9 097 1.9 
7 1200 -11.5 ***** ** 007 1.8 000 3.2 
2 1500 -12.6 ***** ** 015 1.9 009 3.2 
1 1800 -9.0 ***** ** 042 1.6 084 4.4 
1 2100 -7.3 -9.6 84 059 4.3 058 7.0 
1 2400 ~6.0 -10.7 69 055 5.8 067 8.3 

1 0300 -5.0 ***** ** 066 4.6 060 7.0 1 
1 0600 -4.8 -8.7 74 047 b.4 044 9.5 1 
2 0900 -6.3 -10.5 72 058 6.4 048 10.2 2 
8 1200 -6.4 -12.1 64 040 5.4 051 8.9 9 
2 1500 -5.2 -10.9 64 033 5.7 034 10.2 2 
1 1800 -5.5 -11.4 63 058 5.8 075 12.1 1 
1 2100 -4.5 -10.1 65 061 6.5 074 11.4 
1 2400 -5.8 -9.5 75 084 8.0 078 12.1 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING January, 1983 

DAY 19 DAY 20 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND. GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C l: DEG. MIS DEG. M/S MW DEG C DEG C % DEG. M/S DEG. M/S i'IW DEG C DEG C X DEG. M/S DEG. MIS MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -6.4 -10.4 73 062 5.3 072 9.5 1 il300 -8.0 -11.8. 74 046 4.9 042 7.0 1 0300 -9.3 -16.5 56 051 6.2 047 7.6 1 
0600 -7.3 ***** ** 075 2.8 067 7.6 1 0600 -9.4 -13.5 72 055 5.4 Q46 7.6 1 0600 -9.8 -17.4 54 044 b.1 056 8.3 1 
0900 -8 . 0 ***** ** 125 .7 110 2.5 1 0900 -9.2 -13.6 70 042 5.1 046 7.0 2 0900 -9.2 -18.0 49 051 5.9 051 8.3 2 
1200 -6. 8 ***** ** 253 5.2 256 9.5 6 1200 -9.4 -14.4 67 048 6.0 061 8.9 10 1200 -7.8 -19.5 39 046 5.6 053 7.6 11 
1500 -8 , 8 ***** ** 259 2.6 278 5.1 2 1500 -9.3 -14.6 65 049 5.7 052 8.3 2 1500 -9. 1 -20.6 39 045 6.1 048 8.3 2 
1800 -9.0 -12.4 76 213 .6 237 1.9 1 1800 -9.8 -15.3 b4 043 5.5 044 7.6 1 1800 -9.3 -20.8 39 046 5.3 058 8.3 2, 
2100 -9.0 -13.6 69 096 2.1 089 3.8 1 2100 -9.2 -15.5 60 048 5.6 049 8.3 1 2100 -11.1 -21.9 41 039 4.1 044 7.6 I 2 
2400 -8.9 ***** ** 054 2.1 065 4.4 1 2400 -9.7 -16.2 59 048 5.5 060 7.6 1 2400 -14.3 -23.2 47 057 1.8 030 3.8 ~-

DAY r:>':t 
'-'-'- DAY ~J-' ,_.._., DAY 24 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

T:EG C DEG C X DEG. MIS DEG. MIS Mil DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C :t DEG. l1/S DEG. MIS Mlol 

·------------------------------------------ ------------------------------------------- -------------------------------------------
0308 -1.4.4 -23.8 45 069 2.7 052 6.3 1 0'300 -9.2 -22.6 33 074 2.9 063 7.0 1 0300 -8.8 -22.'3 33 069 5.8 063 10.2 i,j/ 
0600 -ib.2 -24.7 48 069 2.4 062 5.1 1 0600 -13.4 -24.2 40 072 '3.3 088 5.7 1 0600 -11.1 -24.0 34 068 b. 1 095 11.4 1 
0900 -\2.5 -22.9 42 084 '3.'3 08'3 7.0 2 0900 -12.6 -23.8 39 086 4.9 085 6.3 3 0900 -10.9 -23.5 35 055 5.5 071 9.5 3 
\200 7.1 -20 .a 33 077 4.5 083 8.3 12 1200 -16.7 -23.6 34 089 3.4 093 5.7 12 1200 -12.3 -25.1 34 051 6.7 064 10.8 13 
1500 -3.1 -19.4 '32 088 4.0 082 8.3 3 1500 -11.4 -24.3 34 074 2.9 047 5.1 3 1500 -13.3 -25.0 37 066 7.5 068 11.4 3 
1800 -9.7 -22.8 34 076 4.5 083 7.6 1 1800 -11.5 -24.7 33 089 3.1 093 5.1 1 tBOO -11.5 -23.7 36 056 7.2 063 12.1 1 
2100 -6.9 -20.3 34 087 1.3 073 5.7 12 2100 -10.5 -33.6 13 060 3.9 061 7.0 1 2100 -9.3 -22.1 35 065 5.2 062 8.9 ,1' 
2400 -9.7 -22.8 34 064 b. 1 083 9.5 \ 2,2400 -12.4 -35.1 13 063 4.9 070 8.3 1 2400 -10.2 -22.6 36 066 4.6 076 9.5 v 

'~ 

DAY ':)1::' ,_;;;, DAY 26 DAY 27 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C l: DEG. M/S DEG. M/S MW DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. MIS liW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -12.9 -25.0 36 067 8.2 065 13.3 1 0300 -9.7 -20.3 42 0.57 5.0 072 9.5 1 0300 -9.9 -16.0 61 075 5.4 075 9.5 1 
0600 -14.2 -25.5 38 069 8.6 069 12.7 2 0600 -8.9 -18.5 46 066 8.2 069 12.7 1 0600 -12.6 ***** 67 096 2.7 090 5.7 1 
0900 -14.5 -25.5 39 061 9.3 059 12.7 3 0900 -10.5 -18.3 53 065 9.0 079 13.3 2 0900 -12.1 -17.0 67 074 1.1 071 3.2 3 
1200 -13.0 -24.2 39 065 8.5 070 12.7 9 1200 -7.1 -14.6 55 067 9.4 065 14.6 10 1200 -11.6 -17.0 64 060 1.6 092 3.8 7 
1500 -12.6 -23.5 40 055 7.8 058 11.4 3 1500 -8.8 -16.2 55 076 7.0 070 12.7 3 1500 -7.5 -13.1 64 087 2.3 076 5.1 3 
1800 -13.0 -23.6 41 065 7.2 062 10.8 2 1800 -B. 9 -16.1 56 082 6.5 062 10.8 1 1800 -8.1-13.9 63 072 5.1 075 8.9 1 

2100 -13.0 -23.3 42 078 6.0 090 1 t. 4 i 2 2100 -7.9 -14.9 57 075 7.4 098 11.4 1 2100 -7.4 -12.8 65 053 4.5 056 8.3 1 
2400 -8.7 -19.7 41 068 4.1 078 8.3 '2_.~2400 -6.7 -14.2 55 067 7.1 079 11.4 1 2400 -B . 4 ***** ** 070 2.7 058 5.1 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING January, 1983 

DAY 28 DAY ~~9 

:J: NC:: . 

DAY 30 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. MIS DEG. M/S MW DEG C DEG C X DEG. M/S DEG. M/S MW DEG C DEG C X DEG. M/S DEG. M/S MW 

0300 -8 . 7 ***** ** 090 1.3 054 2.5 1 0300 -11.4 ***** ** 040 1.9 050 3.8 1 0300 -11.3 ***** ** 055 5.2 0"'':) .JL. 8.3 1 
0600 -b. 2 ***** ** 071 1.2 087 2.5 1 0600 -13.2 ***** ** 057 2. 0 065 3.8 1 0600 -10.8 -13.0 84 054 b.l 056 8.9 1 
0900 -5.8 ***** n 074 1.4 088 2.5 2 0900 -15.1 ***** ** 068 1.6 069 3.2 3 0900 -8.5 -12.0 76 0"'" .J! 6.4 057 10.2 4 
1200 -5. 9 ***** ** 096 1.4 lOB 3.2 10 1200 -12.3 -16.5 71 087 1.4 098 3.8 15 1200 -8.6 -14.0 b5 059 6.6 058 9.5 12 
1500 -6 . 5 ***** ** 089 1.5 068 3.2 4 1500 -11.7 -14.9 77 069 2.1 083 3.8 5 1500 -10.2 -14.4 71 063 6.7 063 10.2 4 
1800 -7.3 ***** ** 075 1.8 074 3.2 1 1800 -12.2 ***** ** 085 2.9 099 4.4 1 1800 -9.5 -11.1 88 060 6.6 056 8.3 1 
2100 -9. 0 ***** ** 074 1.6 095 3.8 1 2100 -13.2 ***** ** 090 3.1 097 5.7 1 2100 -8.4 -9.5 92 061 6.7 071 9.5 
2400 -9 . 2 ***** ** 036 1.6 020 3.8 1 2400 -14.2 ***** ** 075 3.4 068 5.7 1 2400 -6. 6 ***** ** 057 6.6 664 8.9 

DAY 31 

HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

D£G C DEG C X DEG. M/S DEG. M/S MW 
-------------------------------------------
0300 -5.1 -8._7 76 053 5.7 067 8.9 
0600 -2.8 -8.2 66 053 3.0 031 6.3 1 
0900 -3.8 -9.6 64 067 5.6 069 9.5 3 
1200 -3.3 -10.2 59 070 6.3 080 9.5 17 
1500 .. ·u -10.9 5B 066 6.3 075 10.8 4 
1800 -4.7 -11.3 60 063 5.9 076 10.8 1 
2100 -2.2 -9.3 58 062 6.3 061 10.2 1 
2400 -6.9 -12.7 63 072 2.7 081 7.6 1 
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MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING January~ 1983 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. MIN. MEAN WIND WIND WIND GUST GUST p I VAL MEAN MEAN SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG M/S H/S DEG M/S k DEG C liM WH/SQK 

-----------------------------------------------------------------------------------------------------
1 -2.6 -5.7 -4.2 064 5.3 5.4 072 10.2 ENE H: ***** 0.0 425 1 
2 -4.2 -7.1 -5.7 062 4.8 4.8 059 8.3 ENE ** ***** 0.0 410 2 
3 -6.6 -11.5 -9.1 053 4.7 4.8 053 8.3 NE 58" -17.3"' 1.6 348 3 
4 -10.6 -25.7 -18.2 076 3.1 3.3 080 7. 0 E 51 -25.7 0.0 495 4 
5 -20.2 -28.6 -24.4 091 3.6 3.7 086 7.0 E 55 -30.9 0.0 495 5 
6 -20.6 -26.1 -23.4 051 6.0 6.2 040 11.4 NE 54 -28.6 0.0 435 6 
7 -22.1 -27.2 -24.7 052 5.9 6.0 062 12.1 NE 56 -30.3 0.0 468 7 
8 -21.8 -28.6 -25.2 076 5.0 5.3 060 10.2 ENE 54 -32.8 0.0 515 8 
9 -27.0 -34.4 -30.7 088 2.9 3.1 078 8.9 ESE 51 -37.5 0.0 510 9 

10 -27, 51'\ -27, 5"\ -27, 5.M 093M 4,5M 4.5M 093M 7, Ok El'\) 55"" -33, 8/o\ **** 240M10 
11 -17.9~ -20.8M -19,4M 051M 4.01'\ 4.9Jo\ 010M 8, 9M E {"\\ 28 .M -34, 4/o\ O.OM 240 "'11 
12 -20.5 -25.0 -22.8 062 5.8 5.9 052 10.8 ENE 40 -32.7 0.0 598 12 
13 -21.1 -25.2 -23.2 065 7.2 7.3 059 13.3 ENE 40 -32.5 0.0 573 13 
14 -14.1 -24.6 -19.4 068 5.0 5.2 069 11.4 ENE 49 -27 .o 0.0 505 14 
15 -4.9 -20.9 -12.9 069 3.9 4.1 062 9.5 ENE 60 -19.3 0. 0 450 15 
16 -6.1 -10.2 -8.2 066 4.8 4.8 066 10.2 ENE 65n-13.7M 0.0 485 16 
17 -5.8 -12.6 -9.2 044 2.0 2.3 067 8.3 N 70M -13,3"' 0,0 475 17 
18 -4.2 -6.9 -5.6 057 5.9 6.2 075 12.1 ENE 68M -10.4 M o.o 560 18 
19 -6.0 -10.9 -8.5 066 .5 2.8 072 9.5 ENE 68~ -12.9"" 1.2 453 19 
20 -a.o -10.5 -9.3 047 5.5 5.5 061 8.9 NE 67 -14.2 o.o 565 20 
21 -7.4 -15.2 -11.3 047 5.1 5.2 056 8.3 NE 46 -19.4 o.o 720 21 
22 -3.8 -17.2 -10.5 076 3.6 3.7 083 9.5 ENE 39 -22.7 0.0 760 22 
23 -6.0 -16.4 -11.2 075 3.6 3.7 070 8.3 E 31 -26.7 0. 0 790 23 
24 -8.4 -13.7 -11.1 062 6.0 6.2 063 12.1 ENE 33 -24.9 0.0 815 24 
25 -8.7 -14.6 -11.7 065 7.4 7.5 065 13.3 ENE 39 -23.8 0.0 750 25 
26 -6.7 -11.3 -9.0 069 7.4 7.6 065 14.6 ENE 52 -16.9 0.0 648 26 
27 -6.6 -13.8 -10.2 072 3.1 3.3 075 9.5 ENE 64fo\ -15,0 M 0,0 598 27 
28 -4.7 -10.7 -7.7 076 1.4 1.6 095 3.8 E ** ***** 0.0 693 28 
29 -8.1 -15.8 -12.0 073 2.2 2.4 097 5.7 E 751"\ -14.8 1"\ o.o 888 29 
30 -6.1 -14.2 -10.2 058 6.4 6.4 057 10.2 ENE 77M. -12.6,.., 0.0 853 30 
31 -2.2 -6.9 -4.6 063 5.2 5.4 075 10 ;a ENE 66 -9.8 o.o 920 31 
MONTH -2.21o\ -34.4M -14.2M 0641'1. 4.51"\ 4,81'\ 065M 14.6MENEtM) 531"1 -22. 6-"' 2.81"\ 17675/o'\ 

GUST VEL. AT MAX. GUST MINUS 2 INTEI~Vc;Ls 11 '4 
GUST VEL. AT MAX. GUST MINUS 1 INTEl~ VAL 14.0 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 14.0 
GUST VEL. AT MAX. GUt>T PLUS 2 INTERVALS 12. 1 

NOTE: RELATIVE HUi'IIDITY REc;DINGS ,.~,RE Ui'm ELI c~BLE WHEN WIND SPEEDS ARE LESS THr=1N 
ONE:: METEr~ PER t>ECOND. SUCH READINGS H?WE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEAN FOI~ l~ELATit.)E HUl'IIDITY AND DEW POINT. 

·X''X:·X·* SEE NOTES AT THE BACK OF THIS REPORT ·X· 'i: ·Ji; 'i< 
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SUSITNR HYDROELECTRIC PROJECT 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING January 1 1983 

VELOCITY <M/S) 
0.2 1 . 0 3.0 6.0 10.0 

TO TO TO TO TO 
DIRECTION 1 . 0 3.0 6.0 10. 0 15.0 

15.0 20.0 
TO OR 

20.0 GREATER TDTFil... 
------------------------------------------------------------------------

N .Hi 1.00 • "18 0.00 0.00 0.00 o.oo 1. :.36 

NNE .29 1 . '71 1 . 61 .39 0.00 o.on 0.00 4.00 

NE .21 2.61 13.68 9.96 o.oo 0.00 0.00 26.46 

ENE .36 4.71 19.21 17.36 .43 0.00 0.00 42.07 

E .36 6.57 9.57 2. ~)4 0.00 0.00 0.00 1("Y.04 

ESE '::l"" 
I f-0 ;~.50 2.14 . 04 o.oo () . 0 0 0. 0 () 4.93 

SE .21 . ~~ 1 .04 o.oo 0.00 0.00 0.00 .46 

SSE . 14 . 04 o.oo 0.00 0.00 0 . 0 0 0.00 . 18 

s .11 0.00 0.00 0.00 o.oo o.oo 0.00 .11 

ssw 0.00 (). 0 0 0 . 0 0 o.oo () . 0 0 (). () 0 o.oo 0.00 

sw . 04 . 04 .04 o.oo 0.00 0.00 0.00 .11 

WBW .04 . l B ':)I!:" 
• t:..\J . 04 0.00 0.00 0.00 .50 

w .04 .07 . 18 .07 o.oo 0.00 0.00 .36 

WNW 0.00 . 07 o.oo 0 . 0 () () . 0 0 0.00 0.00 .07 

NW .07 .07 o.oo 0.00 0.00 0.00 0.00 . 14 

NN~J .11 0.00 o.oo 0.00 0.00 0.00 0 . () 0 . 1 1 

CAU1 .11 
-·---- ----- ----- ·----- ----- ----·- ----- -----

TOTAL 2.39 19.79 46.89 30.39 .43 0.00 o.oo 100.0() 

NOTE: ALL. FREQUENCIES ARE EXPRESSED IN PERCENT 
2800 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 



R&M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

WRTANA WEATHER STATION 
January, 1983 

NORTH ................ 

HIND SPEED 
(M/S) 

.......... 

15-20 

10-15 

WEST· ··EAST 6-10 

3-6 

......... 1-3 

........... 
.2-1 

............ 

. . . .. . 

.. .. .. . .. . . .. . .. 
SOUTH 

WIND ROSE PLOT 



No precipitation data for February 

(See INTERPRETATION OF DATA). 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING February, 1983 

DAY 01 DAY 02 

:1: NC. 

DAY 03 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND wiND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. HIS DEG. HIS HW DEG C DEG C % DEG. HIS DEG. HIS HW DEG C DEG C % DEG. HIS DEG. MIS HW 

0300 -8.1 -12.1 73 096 3.4 099 5.7 
0600 -.2 -9.4 50 080 3.1 076 11.4 
0900 -1.9 -11.3 49 078 8.0 069 13.3 
1200 -3.8 -11.8 54 084 6.5 080 10.8 
1500 -2.5 -9.2 60 055 5.0 049 7.6 
1800 -2.2 -8.7 61 043 4.8 053 7.0 
2100 -1.9 ***** ** 061 5.1 070 7.6 
2400 -1.6 -4.9 78 051 3.7 044 5.7 

DAY 04 

1 0300 -2.6 -9.3 60 042 2.5 035 7.6 
1 0600 -3.9 -9.9 63 060 4.7 070 10.8 
5 0900 -4.5 ***** ** 061 5.8 078 10.2 

15 1200 -3.5 ***** ** 069 6.1 083 9.5 
3 1500 -4.2 ***** ** 066 6.3 084 10.8 
1 1800 -4.4 -5.7 91 069 5.8 084 9.5 
1 2100 -4.3 -6.9 82 073 6.6 081 10.8 
1 2400 -4.9 -6.5 89 049 4.9 064 8.3 

DAY 05 

1 0300 -4.2 -7.5 78 059 5.0 067 7.6 1 
1 0600 -4.4 -8.8 71 068 5.8 074 10.8 1 
4 0900 -5.4 -9.8 71 061 5.0 078 9.5 6 

17 1200 -4.7 -10.4 64 049 4.6 045 6.3 15 
3 1500 -5.0 -10.5 65 057 4.7 057 6.3 4 
1 1800 -4.3 -8.9 70 057 4.7 037 7.0 1 
1 2100 -4.2 -10.2 63 056 4.4 056 7.0 1 
1 2400 -2.8 -9.7 59 062 5.9 072 9.5 1 

DAY 06 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. HIS DEG. HIS HW DEG C DEG C X DEG. MIS DEG. MIS HW DEG C DEG C X DEG. HIS DEG. MIS MW 

03il0 -3,9 -10.5 60 084 3.7 065 8.9 
0&90 -4.7 -11.7 58 071 6.9 074 11.4 
09GO -5.9 -12.2 61 069 7.7 077 12.1 
1200 -5.3 -11.2 63 080 6.9 081 9.5 
1506 --5.0 -10.3 66 069 6.0 073 8.9 
1suo -4.2 -1o.o 64 o62 5.o 062 7.0 
2100 -3.5 -9.7 62 065 4.4 071 8.3 
2400 -6.3 -11.6 66 070 3.5 061 5.7 

DAY 07 

1 o3oo -9.2 -11.3 as os7 2.8 085 3.8 
1 0600 -4.6 -11.8 57 060 5.8 066 10.8 
3 0900 -4.9 -12.1 57 051 4.1 044 7.0 

13 1200 -3.6 -12.6 50 035 3.1 036 5.7 
4 1500 -4.1 -11.8 55 065 7.3 071 14.0 
1 1800 -5.2 -11.3 62 072 7.2 076 10.8 
1 2100 -8.1 -10.9 89 062 5.0 078 10.2 
1 2400 -8.9 ***** ** 025 3.3 034 5.1 

DAY 08 

1 0300 -8.4 ***** ** 012 2.5 009 3.8 1 
1 0600 -8.1 ***** ** 075 2.3 070 5.1 1 
7 0900 -6.0 ***** ** 060 3.6 049 5.7 6 

15 1200 -1.9 -8.0 63 074 4.5 085 7.6 20 
5 1500 -4.0 -10.2 '62 059 5.3 089 9.5 6 
1 1800 -3.9 -10.3 61 056 6.7 061 11.4 1 
1 2100 -2.9 -9.6 60 072 7.2 070 10.2 1 
1 2400 -4.1 -10.5 61 076 6.1 072 10.2 1 

DAY 09 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. HIS DEG. MIS HW DEG C DEG C X DEG. MIS DEG. HIS MW DEG C DEG C X DEG. MIS DEG. H/S HW 

0300 -5,5. -9,7 72 237 ,5 099 5,7 1 0300 ***** ***** ** 097M 1.8M097M\.9.-.*H 0300 -11,8 ***** H 359M 1.0,..,350;'12,5M 1 
0606 -5.4 ***** ** 285 1.6 282 3.2 1 0600 ***** ***** ** *** **** *** **** *** 0600 -12.0 ***** ** 360 1.3 008 2.5 1 
0900 -5.3 ***** ** 285 1.4 280 2.5 4 0900 -7,9 ***** ** 295M1.0M2961'\\.9"" 3 0900 -13.7 -21.7 51 037 ,7 079 3.2 4 
1200 -5.2 -9.4 72 293 2.3 289 5,1 14 1200 -6.0 ***** ** 286M1.7M 290M3.2M12 1200 -9.5 -15.6 61 092 3.0 086 8.0 3 
1500 -5,4 ***** ** 022 \.6 051 5,1 51500 -6,7 ***** ** 289Jd,1M278,<12,5.M 41500 -8,9 -1o,8 53 084;"12,7M082 ... 5.2M 6 
1800 -6,2 ***** ** 051 2,8 086 5,7 1 1800 -19,9 HH* H 359M1.6 ... 359M2,5,.., 1 1800 -11.1 -17,3 60 059 1.5 055 3,2 1 
2100 ***** ***** ** 069M4,3J.'I089M6.3Mt** 2100-10.6 ***** ** 351....,1.4M358.M3.2n 1 2100-13.4-18.9 63 678,...,1.5Jo1082,oo~3.8M 1 
2400 ***** ***** ** *** **** 077,."\ 8,3M't** 2400 -13.5 ***** ** 352.-, 1.5M350M2.5M 1 2400 ***** ***** H *** HH 0791"12,5MliH 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING February~ 1983 

DAY 10 DAY 11 

:1: Nc:: . 

DAY 12 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C % DEG. M/S DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 

0300 -12.4 ***** 60 067 .9 062 2.9 1 0300 -16.6 -20.9 69 075 1.8 106 3.8 1 0300 -22.7 ***** 71 090"1 2.4}1 096M5.1}1 1 
0600 -11.9 -17.5 b3 0791'11.1-M 079""3.8_,., 1 0600 -19.9 -22.7 78 Ob1 1.9 077 3.8 1 0600 -21.1 -25.4 68 080112.9,., 092.A-~5.1.N~ 1 
0900-13.5-18.168 056 .8 091 3.2 6 0900 -19.b -23.8 b9 041 1.7 037 3.2 8 0900-19.9-25.7 60 074112.3M067.M3.8,~ojl3 

1200 -13.2 -18.0 b7 Ob9 1.8 085 3.8 11 1200 ***** ***** ** 050"11.1M 087M 3.8tlt*** 1200 ***** ***** ** *** **** Ob31-13.WH 
1500-11.9 -1b.1 71 088 2.b 092 5.1 51500-14.1 ***** ** 086~2.5.41086 ..... 3.4..., 7 1500-12.7 ***** 49 079..., t.2M082M2.5"' 8 
1800 -13.0 -17.5 b9 078 3.0 079 5,7 1 1800 -1b.O -21.8 61 083M2.8.M073J'I5.1M 1 1800 -17.1 -22.4 63 0321'1 .8M071J13.2M 1 
2100-16,8 ***** ** 069M1.61'1070foi\4,4M 12100-19.4-23.8 68 095}13,3M093.M4,4J1 12100-19,9-24.6 66 054~1.S.,...022,-,2,5M 1 
2400 -16.0 ***** 71 057 1.5 085 3.8 1 2400 -20.2-24.5 68 090,..3.51'1097.M5.1,., 2 2400 ***** ***** U *** **** 002M3.4W** 

DAY 14 DAY 15 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG ·TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. M/S nEG. M/S MW DEG C DEG C I DEG. M/S DEG. MIS MW 

U300 -23.2-27.4 68 065M2.3M066M3.8M 1 0300 -21.9-26.3 67 093 1.7 107 3.2 1 0300 -13.8-21.3 53 068 6.8 074 8.9 1 
0600 -25.0 -29.2 68 063 1.8 064 3.8 1 0600 -23.6 -28.1 66 092 1.7 081 3.2 1 0600 -14.2 -21.3 55 070 6.0 071 8.9 1 
0900 -25.4 -30.5 62 054 2.1 061 3.8 15 0900 -22.1 -28.1 58 068 1.8 067 3.2 17 0906 -14.1 -22.1 51 674 6.7 072 8.9 10 
1200 -20.3 -27.6 52 075 1.8 084 3.2 34 1200 -17.8 -25.7 50 068 2.2 055 3.8 35 1200 -12.2 -20.5 50 080 6.7 081 9.5 26 
1500 -14.8 ***** 43 075 1.3 064 3.2 10 1500 -13.2 -22.2 47 074 2.1 08b 4.4 11 1500 -11.9 -20.5 49 · 082 7.5 081 10.2 12 
1800 -20.1 -25.3 63 040 1.6 030 2.5 1 1800 -18.5 -23.8 63 055 1.9 047 4.4 1 1800 -13.0 -20.8 52 079 7.5 080 10.2 1 
2100 -22.7 -27.1 67 047 1.8 050 . 2.5 1 2100 -14.7 -21.1 58 073 4.9 075 8.3 1 2100 -13.5 -21.3 52 079 7.5 078 10.2 1 
2400 -23.7 -28.1 67 085 1.8 071 3.2 1 2400 -13.4 -20.7 54 068 6.1 073 8.9 1 2400 -13.1 -21.4 50 078 8.0 078 11.4 1 

DAY 16 DAY 17 DAY 18 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WUID WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDHG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. i'I/S DEG. i'I/S MW DEG C DEG C % DEG. i'I/S DEG. i'I/S MW _ DEG C DEG C % DEG. MIS DEG. i'I/S MW 

0300 -13.3.-21.6 50 
0600 -13.2 -21.9 48 
0900 -14.4 -23.1 48 
1200 -12.6 -21.9 46 
1500 -12.0 -21.9 44 
1800 -12.6 -22.1 45 
2100 -13.9 -23.3 45 
2400 -15.2 -24.5 45 

078 7.8 081 10.8 
070 8.2 076 11.4 
075 7.8 069 10.8 
077 8.3 076 11.4 
076 7.5 075 10.8 
073 8.4 065 11~4 
067 7.5 061 10.2 
072 8.3 072 11.4 

1 0300 -15.9 -24.9 46 073 7.2 073 10.2 
1 0600 -16.8 -25.5 47 076 7.1 080 10.2 

11 0900 -19.2 -28.0 46 089 5.6 073 9.5 
27 1200 -15.3 -24.9 44 084 5.4 079 8.9 
12 1500 -15.3 -24.6 45 074 5.4 077 7.6 
2 1800 -17.4 -26.3 46 072 6.2 077 9.5 
1 2100 -16.4 -25.6 45 077 8.1 076 11.4 
1 24oo -17.3 -26.5 45 073 8.o o74 11.4 

1 0300 -16.7 -26.2 44 
1 0600 -17.5 -26.4 46 

11.0900 -15.4 -23.3 51 
27 1200 -15.2 -19.9 67 
13 1500 -14.1 -20.4 59 
2 1800 -14.1 -19.6 63 
1 2100 -12.2 -17.4 65 
1 2400 -11.1 -16.0 67 

063 7.4 
063 8.0 
063 7.5 
062 6.9 
067 6.5 
066 6.5 
064 7.5 
060 b. 9 

062 10.2 :~s 
069 10.8 ..$! 
065 11.4 6 
070 9.5 15 
074 9.5 13 
070 8.9 1 
058 10.2 1 
052 10.2 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING February> 19B3 

DAY 19 DAY 20 DA"'( 21 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -10.4 -13.8 76 054 6.3 061 8.9 I 0300 -8.0 -13.4 65 074 3.5 068 7.0 I 0300 -7.5 -14.3 58 070 5.5 066 8.3 1 
0600 -10.4 -12.6 84 056 6.4 056 8.3 1 0600 -8.9 -14.4 b4 066 6.6 077 9.5 1 0600 -7.2 -13.8 59 077 4.3 048 7.6 1 
0900 -8.8 -13.4 69 061 5.9 052 7.6 12 0900 -8.5 -14.7 61 056 6 ~ .... 060 8.9 12 0900 -10.2 -17.3 56 069 2.2 068 5.7 12 
1200 -6.4 -12.9 60 066 3.6 078 5.7 29 1200 -7.4 -14.7 56 065 6.0 061 8.3 25 1200 -4.1 -13.3 49 067 3.9 066 '.7..0 33 
1500 -5.8 -12.7 58 035 3.2 029 5.1 14 1500 -6.7 -14.5 54 074 6.1 077 8.9 15 1500 -5.2 -13.1 54 063 5.2 058 8.3 12 
1800 -9.7 -14.1 70 027 3.0 046 5.7 1 1800 -7.8 -14.8 57 063 5.8 066 8.3 1 1800 -6.0 -12.7 59 046 4.4 055 7.0 1 
2100 -12.3 -13.6 90 031 2.2 022 3.8 1 2100 -6.6 -14.2 55 059 5.4 050 7.6 1 2100 -7.8 -13.6 63 062 4.1 045 6.3 1 
2400 -12.3 -15.2 79 055 2.5 044 6.3 1 2400 -6.9 -14.4 55 071 5.3 073 8.3 1 2400 -8.7 -12.3 75 090 2.6 073 5.7 1 

DAY 22 DAY ~~:5 DAY 24 

HOUR DEll WIND WIND GUST MAX. HOUR DEW IIIND IIIND GUST MAX. HOUR DEll WIND IIIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS Mil DEG C DEG C t DEG. MIS DEG. HIS MW DEG C DEG C i: DEG. liiS DEG. 11/S MW ____ , .. _______________________________ ------------------------------------------ --------------------------------------··i-
0300 ·6.6 -8.1 89 063 2.7 070 5.7 1 0300 -8.3 -14.5 61 058 6.3 064 9.5 1 0300 -6 .. 7 -12.5 63 063 6.9 068 15.2 
0600 -5.7 ***** ** 058 5.2 056 7.0 1 0600 -8.5 -14.3 63 081 5.2 063 8.9 1 0600 -6. 7 ***** ** 058 5.8 069 8.3 1 
~900 -~.4 -14.6 61 054 3.4 073 6.3 13 0900 -7.3 -15.0 54 067 3.7 073 7.0 13 0900 -5' 5 ***** ** 043 3.7 055 6.3 11 
i~OO ·?..5 -10.1 56 087 3.1 074 5.7 31 1200 -5.0 -14.1 49 074 4.1 070 8.3 30 1200 -4 . 1 ***** 85 065 1.9 081 3.8 20 
!;')00 ··2.1 -9.9 55 064 3.9 067 5.7 16 1500 -4.3 -13.7 48 077 r: 'l .,,._ 071 8.3 14 1500 -3.5 ***** ** 083 1.4 089 3.2 11 
1800 -6.2 -12.3 62 061 2.8 052 5.1 1 1800 -5.7 -13.5 54 061 6.8 062 10.8 1 1800 -3. 9 ***** ** 035 1.3 045 2.5 1 
2190 -5.2 -11.7 60 068 4.1 063 7.0 1 2100 -7.4 -14.2 58 061 7.3 061 11.4 1 2100 -7.6 ***** ** 004 2.1 001 3.2 1 
2400 -6.7 -13.2 60 058 6.1 065 9.5 1 2400 -8.2 -14.2 62 055 6.3 052 8.9 1 2400 -7.1 ***** ** 006 2.0 359 3.8 1 

DI~Y 25 DAY 26 DAY 27 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEll WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C i: DEG. MIS DEG. liiS HW DEG C DEG C i: DEG. HIS DEG. li/S MW DEG C DEG C t DEG. MIS DEG. M/5 HW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -10.1 ·***** ** 079 1.8 059 3.2 1 0300 -6.6 -11.9 66 052 6.3 060 10.8 1 0300 -11.5 -16.7 65 053 4.0 058 7.0 1 
0600 -14.1 ***** ** 083 1.6 086 3.2 1 0600 -6.3 -11.8 65 054 6.3 060 9.5 1 0600 -12.4 -16.6 71 030 1.9 044 4.4 1 
0900 -12.5 ***** ** 094 2.3 094 4.4 22 0900 -6.3 -12.4 62 053 6.8 060 10.2 16 0900 -6.4 -13.1 59 058 3.0 052 7.6 18 
1209 -4' 3 -11. 1 59 085 4.2 071 7.0 35 1200 -5.6 -12.3 59 049 6.4 069 10.2 35 1200 -4.4 -12.1 55 059 5.6 064 8.9 24 
1500 -4.6 -11.8 57 062 5.0 073 7.0 17 1500 -5.5 -12.5 58 066 7.0 070 10.2 16 1560 -4.5 -12.2 55 062 4.8 065 8.9 13 
1800 -7.4 -13.4 62 049 5.0 049 6.3 1 1800 -8. 1 -14 . 1 62 055 6.1 051 9.5 1 1800 -6.3 -13.2 58 062 1.7 086 3.8 1 
2100 -7.5 -12.9 65 038 5.3 038 7.6 1 2100 -8.0 -14.0 62 052 6.2 051 8.3 1 2100 -7.6-13.8 61 056 1.6 075 3.8 1 
2400 -6.5 -11.8 66 053 6.0 062 8.9 1 2400 -8.2 -14.2 62 057 6.0 053 8.3 1 2400 -8' 1 -13.7 64 058 1.2 038 2.5 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING February~ 1983 

DAY 28 

HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. 11/S DEG. MIS MW 
-------------------------------------------
0300 -8.4 ***** ** 063 1.1 074 2.5 1 
0600 -8.2 ***** ** 073 1.0 086 1.9 1 
0900 -7.1 Hl!H H 076 1.0 055 2.5 14 
1200 -4.7 ***** ** 077 1.4 073 3.8 25 
1500 -4.5 ***** ** 065 1.3 056 3.2 12 
1800 -5. 6 ***** ** 039 1.0 113 2.5 1 
2100 -6.9 ***** ** 051 .B 011 2.5 1 
2400 -7.4 ***** ** 004 1.0 358 2.5 1 

:1: NC. 
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MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING February 1 1983 

MAX. MIN. MEAN 
DAY TEMP. TEMP. TEMP. 

DEG C DEG C DEG C 

RES. 
IHND 
DIR. 
DEG 

1 .3 -10.2 -5.0 069 
2 -1.7 -5.3 -3.5 063 
3 -2.8 -5.7 -4.3 059 
4 -2.7 -6.3 -4.5 071 
5 -2.4 -9.4 -5.9 060 
6 -1.7 -10.7 -6.2 064 
7 -4,4" -7,4M -5,91'1 028..-1 
8 -5,\M -13,5"'! -9,3."1 341.M 
9 -7.5M -15.9M -11.7"1 063M 

10 -11.1 -17.4 -14.3 074M 
11 -13.6M -20.8n -17.2n 075.M 
12 -12,7M -22.9M -17,8-M 074M 
13 -14.8 -25.4 -20.1 063~ 

14 -13.2 -25.4 -19.3 072 
15 -11.4 -15.1 -13.3 076 
16 -12.0 -15.3 -13.7 073 
17 -14.0 -19.4 -16.7 077 
18 -10.9 -18.0 -14.5 063 
19 -5.1 -13.6 -9.4 051 
20 -5.0 -12.9 -9.0 066 
21 -4.1 -12.3 -8.2 067 
22 -1.1 -11.8 -6.5 063 
23 -3.7 -12.3 -8.0 066 
24 -3.4 -8.6 -6.0 050 
25 -3.6 -14.4 -9.0 061 
26 -4.8 -9.0 -6.9 055 
27 -3.9 -12.8 -8.4 056 
28 -4.2 -9.2 -6.7 059 
MONTH • 3M -25 ,41"1 -10. 01" 065.M 

RES. 
WIND 
SPD. 
H/S 

AVG. 
WIND 
SPD. 
M/S 

MAX. 
GUST 
DIR. 
liEG 

4.8 5.0 069 
5.3 5.5 070 
5.0 5.1 074 
5.5 5.6 077 
4.7 4.9 071 
4.6 4.9 061 

.9 ..... 2.51'1 077f'1 
1.2M 1.4M290M 
1.2M 1.7"1 086M 
1.7""' 1.8.1'10791"1 
2.11'1 2.4..., 0731"1 
1.9.1'1 1.9.M 0961"'\ 
1. 7 .M 1. 91"' 066 M 

2.8 2.9 073 
7.1 7.1 078 
8.0 8.0 076 
6.6 6.7 076 
7.1 7.2 065 
4.0 4.2 061 
5.6 5.7 077 
4.0 4.1 066 
3.8 4.0 065 
5.6 5.7 061 
2.9 3.2 068 
3.7 3.9 062 
6.4 6.5 060 
3.0 3.1 064 
1.0 1.1 073 
4.1M 4.3.M 068M 

MAX. 
GUST P'VAL MEAN 
SPD. DIR. RH 
11/S % 

MEAN 
DP PRECIP 

DEG C MM 

13.3 NE 59 .... -1 o. s,-, 
10.8 ENE 77M -7.3M 
10.8 NE 69 -9.3 
12.1 ENE 62 -10.8 
14.0 ENE 61_.., -11.71'1 
11.4 ENE b4 M -9,3 M 

8.3MWNWf<.,J76t"' -8.8_.., 
3. 21'\ N (-") ** ***** 
B.OM E~) 60.A\ -17.5.J"l 
5.7,... E0t) 6BM -18.0.M 
5.1/1 E0-1) 68M -2t.4M 
5.11"1 E(M}64!"'\ -24.6Nt 
3.8,a,ENE~J63 -27.3 
8.9 ENE 59 -24.7 

11.4 ENE 52 -21.1 
11.4 ENE 47 -22.4 
11.4 ENE 45 -25.6 
11.4 ENE 56 -21.7 
8.9 ENE 73 -13.6 
9.5 ENE 60 -14.3 
8.3 ENE 58 -14.0 
9.5 ENE 65n -10. 91"\ 

11.4 ENE 56 -14.3 
15.2 ENE 751'1 -9 .an 
8.9 NE 611"\ -12.3.M 

10.8 NE 62 -12.6 
8.9 ENE 61 -13.7 
3.8 ENE 661" -13.bM 

15.2...,ENE{l-\)611"\ -15.6M M 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 8.3 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 8.9 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 14.6 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 8.3 

DAY'S 
SOLAR 
ENERGY DAY 
WH/SQM 

913 1 
893 2 
813 3 
833 4 

1108 5 
1100 6 

931M 7 
687M 8 
783M 9 
751 10 
828M 11 
935k 12 

1912 13 
1973 14 
1558 15 
1630 16 
1685 17 
1245 18 
1690 19 
1740 20 
1845 21 
1920 22 
1908 23 
1253 24 
23&5 25 
2110 26 
1928 27 
1650 28 

38982M 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

*~** SEE NOTES AT THE BACK OF THIS REPORT ***~ 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING February, 1983 

VELOCITY <MIS) 
0. 2 l .o 3.0 6.0 10.0 

TO TO TO TO TO 
DIRECTION 1 '0 3.0 6.0 10.0 15.0 

15.0 20.0 
TO em 

;~o. o GREATER TOT~tL 

------------------------------------------------------------------------

N .59 3' 12 .39 0.00 o.oo 0.00 0.00 4. 10 

NNE .28 3.3l? l. 54 '08 o.oo 0.00 o.oo ~5 J 29 

NE .51 5.05 11.95 4.26 0.00 o.oo 0.00 21.78 

ENE 1 ' 0:3 7.5'7 13 '5:3 ~ ':> '":J a::· 
~f- I 4- .. J .04 0.00 0.00 44.42 

E .63 8 ""··:) I ._j(.., 5. '13 4.38 0 . 0 0 o.oo 0.00 18.66 

ESE .43 1 , 1 B .67 o.oo 0.00 0.00 0.00 2.29 

SE o.oo '12 .08 o.oo 0.00 0.00 0.00 .20 

SSE 0.00 '04 0.00 0.00 0.00 0.00 0.00 .04 

s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ssw . 04 0.00 0.00 0.00 0.00 0.00 0.00 .04 

sw .08 0.00 0.00 0.00 0.00 o.oo 0.00 .08 

WSW '04 (),()() 0.00 0.00 0.00 0 '0 0 0.00 .04 

w .08 .59 0.00 0.00 0.00 0 '0 0 0.00 6'7 ' / 

WNW '16 1. 10 0.00 0.00 0.00 0.00 0.00 1 '26 

NW '12 .28 o.oo 0.00 o.oo 0.00 0.00 '3(? 

NNW . 12 .63 0.00 0.00 0.00 o.oo (),()() , .. ) 1::· t,. .. .J 

CALM 0.00 
-·-·-·-- ----- ----·- ----·- ----- ---·-- _ ... ____ -----

TOTf~L 4. 10 31.60 33.29 30.97 ,04 0.00 0.00 100.00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2535 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

WATANA WEATHER STATION 
February, 1983 

NORTH .......... 
....... WIND SPEED 

CM/S) 
........ 

. . . .. . . 
. . . . . 15-20 

10-15 

WEST· ·EAST 6-10 

3-6 

..... 1-3 

...... 
.2-1 

....... 

. . . . . . . . 

. . . . . . . . 
SOUTH 

WIND ROSE PLOT 



No precipitation data for March 

(See INTERPRETATION OF DATA) . 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING March 1 1983 

Dr~Y 01 DPtY 0 2 

~OUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. M/S DEG. M/S MW DEG C DEG C % DEG. H/S DEG. M/S HW DEG C DEG C 7. DEG. M/S DEG. M/S MW 

~300 -7' 6 ***** ** 038 .9 014 2.5 1 0300 -14.5 ***** ** 008 ") ' 
l..ob 001 5.7 1 0300 -14.1 ***** ** 066 3.8 061 7.6 1 

u6ou -7,7 lf·HH H 023 .a 015 1.9 1 0600 -15.8 ***** ** 030 1.7 006 3.8 1 0600 -16.0 ***** ** 0'" bJ 5.9 066 8.9 1 
0900 -6.8 ***** ** 063 .7 070 1.9 10 0900 -14.7 -20.2 63 063 1.3 099 3.2 18 0900 -14.4 -19.5 65 058 5.4 065 7.6 20 
!200 -5,3 lfH'H H 068 .7 037 1.9 18 1200 -10.1 -17.4 55 050 1.9 036 4.4 38 1200 -12.2 -17.6 64 062 4.9 073 7.6 42 
1500 -5' 0 ***** ** 040 .7 016 1.9 11 150 0 -8.9 -17.7 49 033 1.7 0")~ I..,) 3.2 21 1500 -12.0 -17.8 62 062 4.6 066 7.0 23 
1800 -7.6 ***** ** 033 .8 007 1.9 1 1800 -14.0 -19.3 64 019 2.5 017 3.8 1 1800 -17.9 -22.2 69 037 3.1 061 5.1 1 
2100 -9 , 6 H·Hlf H 022 1.2 017 3.2 1 2100 -16.2 -19.3 77 035 1.7 019 3.8 1 2100 -18.9 -22.8 71 015 3.6 015 5.1 1 
2400 -12.9 ***** ** 360 2.6 357 4.4 1 2400 -17.0 ***** ** 056 2.0 052 5.1 1 2400 -19.4 -23.3 71 002 3.5 359 5.1 1 

Df.H 04 nr:n 05 Dr~Y 06 

riOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDHG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

Dt:G C DEG C % DEG. M/S DEG. M/S MW DEG C DEG C % DEG. M/S DEG. M/S MW DEG C DEG C % DEG. ti/S DEG. M/S MW 
---·---------------------------------------- ------------------------------------------- -------------------------------------------
G3il0 -10.7 -22.6 71 uo3 3.5 003 5.1 1 0300 -13.1 -18.1 66 066 3.4 068 6.3 1 0300 -12.0 -17.0 66 074 1.9 071 4.4 1 
0600 -i7.5 -21.6 70 009 3.7 010 5.7 1 0600 -12.6 -17.4 67 078 4.2 078 7.6 1 0600 -10.6 -16.3 63 063 3.2 052 7' 0 1 
u9G~ -15 a -20.2 69 043 3.6 045 6.3 21 0900 -10.7 -16.2 64 077 3.3 088 5.7 13 0900 -8.4 -15.6 56 063 5.8 071 8.3 22 
l200 -i~.: -19.2 65 061 4.5 064 8.3 21 1200 -9.3 -15.2 62 064 4.0 064 6.3 19 1200 -6.8 -14.8 53 070 6.8 072 10.2 39 
1500 -12.4 -18.0 63 070 3.5 062 7.0 16 1500 -8.3 -14.5 61 055 4.1 059 6.3 16 1500 -6.6 -14.4 54 080 5.9 072 8.3 17 
lBOO -13.4 -18.0 68 067 3.8 069 6.3 1 1800 -8.8 -14.9 61 066 5. 0 066 7.6 1 1800 -7.2 -13.8 59 073 b. 0 077 8.9 1 
2100 -13.1 -17.7 68 074 3.9 069 7.0 1 2100 -11.7 -17.1 64 071 4.0 074 7.6 1 2100 -7.3 -13.9 59 072 6.9 072 9.5 1 
2400 -13.9 -18.7 67 072 3.3 068 5.7 1 2400 -14.3 -18.7 69 075 2.1 074 5.1 1 2400 -8.4 -14.8 60 065 5.8 057 9.5 

Dr:1y O'i' DAY OB DC:iY 09 

:-iOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WiND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. M/S HW DEG C DEG C % DEG. M/S DEG. MIS MW DEG C DEG C % DEG. M/S DEG. M/S MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
u300 -9 . 0 -14 .7 63 061 4.0 o~., "· 6.3 1 0300 -16.8 -21.0 70 070 1.4 063 3.2 1 0300 -19.0 -24.8 60 065 2.3 068 4.4 1 
G600 -14.3 -18.5 70 045 2~5 059 5.1 1 0600 -17.5 -21.8 69 070 2.0 048 4.4 1 0600 -18.9 -25.3 57 045 1.7 025 4.4 . 1 
u9oo -12.0 -1?.4 54 074 1.6 080 3.2 19 0900 -11.1 -19.3 51 079 1.8 090 5.7 28 0900 -14.7 -24.3 44 077 2.0 081 4.4 25 
1200 -5.6 -14.2 51 060 3.1 089 5.7 38 1200 -5.9 -16.3 44 o~., "- 5.3 074 7.6 43 1200 -8.6 -19.0 43 073 5.7 070 12.1 44 
1500 -6.0 -14.5 51 058 ~ ") 

,),I.. 056 5.1 18 1500 -5.8 -16.8 42 078 5.2 070 7.6 26 1500 -8.5 -19.2 42 079 7.1 075 10.2 26 
1800 -11.1 -18.2 56 033 2.8 055 4.4 1 1800 -9.2 -19.3 44 069 4.0 082 7.0 1 1800 ***** lfHHf ** *** **** 0771"\ 8.3~** 
2100 -12.3 -18.9 58 033 2.2 020 3.8 1 2100 -13.4 -21.7 50 064 2.3 054 4.4 1 2100 ***** ***** ** *** **** H·~ HH *** 
2400 -15.2 -20.3 65 065 1.7 076 3.8 1 2400 -14.8 -23.0 50 082 3.3 087 5.1 1 2400 ***** ***** ** *** **** *** \HH *** 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING March, 1983 

DAY 10 DAY 11 Df:1Y 12 

tiOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WUID WIND GUST MAX. 
NDNG TEH~. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C Z DEG. MIS DEG. MIS MW DEG C DEG C k DEG. MIS DEG. HIS MW DEG C DEG C !. DEG. MiS DEG. MIS MW 

J3UO ltiHH lflEHI II IH **** Ill 1111 Ill 0300 IIIII IIIII II *** **** Ill 1111 111i 0300 IIIII IIIII II ~HH HI* l!H Hit IH 
0600 ***** ***** ** ******* HI HH H·l\ 0600 ***** ***** ** ******* HI IIH *** 0600 HHI HH·I lEi: Hi~: HH H·l\ HH \H·l! 

j900 'kHH HIH H *** **** l!H HH Ill 0900 HHI HHI H *** **** *** **** Ill 0900 IIIII ******* Ill Ill!* *** **** *** 
1200 ***** ***** ** *** **** *** **** *** 1200 ***** ***** II *** **** *** **** *** 1200 ***** ***** ll'i ******* tH: lf\IHH H1i 

1500 IIIII l'illll II ******* *** **** Ill 1500 ***** ll·)fl* ** IH 1111 '1111 1111 *** 1500 HIH lHIIH lH 043A 3 .1M 029M 5 .1~11 
1800 IHH ***** ** lfll Hlf·)f *** **** *** 1800 lfUH l!Hil! llil *** **** *** **** *** 1800 ***** ***** lfl 046M3,9..-1fi51M 5,7MiH'k 
2100 ***** ***** ** HI **** *** **** *** 2100 ***** ****I ** lfll **** *** **** *** 2100· lflflllf ***** ** 029M 3,8M 042./10\ 4.4~Jiil 

2400 ***** ***** ** ·l!ll **** HI lflllf ·HI 2400 Ulfll HIH Ill *** **** Hlf ll!lfl Hlf 2400 HlflH ***** H *** **** *** **** *** 

DAY 14 

tiOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WUlD WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TniP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C I DEG. MiS DEG. HIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 

0300 ***** lfl*** II *** 1111 *** *Ill IH 0300 llfll*l ***** ** Ul **** *** ***I *** 0300 ***** ***** 63 049,-, 3.3--1 04!].-1 4.¥1 1 
u600 ***** ***** ** *** **** **I **** *** o6oo ***** ***** ** *** **** *** **** *** o6oo **I** ***** ** I** **** 036M 6.~** 
0900 ***** llflll II *** ***I *I* **** *** 0900 ***II ***I* ** lfllf lfllfl *** **I* lllf 0900 ***I* llflflfl ** Ill **** *** **** *** 
1200 ***~4 *I*** ** *** **** *** **** *** 1200 ***** ***** ** *** **** *** **** *I* 1200 ***** ***** ** 'I** **** *** **** *** 
1500 Hill Hlfllf H Hlf Hltl 048M3.8.•fHlf 1500 Hll!lf Hll!lf llf HI lfllflf 066M3.~H 1500 *lUI lllilll ·lfl Hlf lflfl!l Hlf lliiH Hlf 
1800 -3,0 llilfHlli H: 054M 4.11"1 040,.., 5,7MlfH 1800 Hlfllli lliiHI H Hlf lllfl 056M3,8~1l! 1800 lfHU *if*llilf 70 03S,..,2,5M 05&-13.~H 
2100 ll!IH lfll!llil Ill *** ll!H 017M 6.&-t~H 2100 -6.2 -12.3 62 052J12.5M 023}1 3.21'1 1 2100 lfiHlf lHIHlf II iHI ll*ll 03&-1 4.4~11* 
2400 lflfllflf *l*l!l! l!lf lll!l! *lfl!l l!lll! *ll!l l!l!l! 2406 IIIII llilfl!l* l!l! Ill! ll!lll! 026M 3,2Mlfll! 2400 lfl!l*l lflfl!lfl ll* *** llllllf 014~6.2~** 

DAY 1'7 

rtOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEM~. POINi RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C k DEG. M/S DEG. MIS MW DEG C DEG C I DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 

J300 HHI l!lfiH lll Ill Hilt Hl! llfll HI 0300 IHH HIH H l!ll llllll 052 3.2 Ill! 0300 lf'HH l!HH H IH IIH l!H l!Hll Hi! 
G600 -7,8 ***** H IH HH *** Ill* lFH 0600 ***** IIHl! ** HI HI* lfll **** HI 0600 ***** HH·lf ** llll ·HH H-l\ HH *** 
}900 Hl!llf ***** H lEH Hill l!ll ll!H ·~H 0900 HHI l!Hl!l llf l!l!il HH Ill! Uill Hl! 0900 HHI IIHI ** *** **** Hlf HH HI 
1200 lll!H llillfl·:t: 54 IH HI* Hlli Hll HI 1200 l!·HH l*HH H HI Hl*l! Hl! 'HH l!H 1200 lfHH Hl!H H: lf'.H HH lH l!HI l*H 
1500 .1 -8.4 53 05~ 2.8M048M3.8n32 1500 ***** HHll H *** H·H 061r14.WH 1500 -1.3 -9.9 52 056M3.~ 054,.,5.7..., 33 
;soo -3.4 -9.6 62 o571"12.SM 061,.., 3.8'"' 1 1800 -5.1 -12.7 55 053,-, 3.\lM 061Y'1 4.¥1 1 t8on -5.8 -12.1 61 oso.., 2.6 .... osa.., 3.&<1 2 
2100 -5.8 -11.3 65 036 2.3 055 3.8 1 2100 UHll HIH H IH Hll 01t,o-1 6.2.-1!11 2100 HIH l!lll!l H IH l!Hll 036i-l 4,4MJ!H 
2400 HHl! HHlf H Hil HH 02lf.'l 3, 2}'1'H·~ 2400 ltll!lfl H':ll!* *I HI HH *** HH Hl! 2400 HHlf IIHlf U Hlli HH H·l\ HH HI 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING March> 1983 

:t: i"'.! c . 

DAY 19 DAY 20 D~tY 21 

rtOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C k DEG. MIS DEG. MIS MW DEG C DEG C k DEG. MIS DEG. M/S MW DEG C DEG C k DEG. M/S DEG. MIS MW 

il300 -~HU HUll H l!H HH Hll HH -~H 0300 ll-i!Hll ·HlEH H Hll HH li·H Hll-l! !iH 0300 liHH l!H-:H 'HI Hll H!H 065-'1 7, U..,·lh'H 

u6GO ***** ***** ** *** **** *** **** *** 0600 ***** ***** ** *** **** *** **** *** 0600 ***** ***** *~ *** **** *** **** *** 
:)900 ·HB<H H1<H H liH H-H l!H HH ·lFH 0900 liHH HHll l!·~ llll* HH Hll HH lll!ll 0900 ***** HH-li l!ll Hll i!Hll 062M 6, 6~H 
1200 ***** ***** ** *** **** *** **** *** 1200 ***** ***** ** *** **** *** **** *** 1200 ***** ***** ** *** **** *** **** *** 
1500 HliU Hl!H lBf *** HH Hill lHiH Hll 1500 HHll HHll H 077..•1 4,6..., 0781'16,3.-t*·H 1500 -1.6 -11.0 49 060-"1 5,2M07~7.6M36 
1800 -6,5 -13.2 59 054" 4.~ 063i'15,/M 2 1800 l!l!H1< H'Hll lHI 049M 2,S,.. 069---1 5,]..., 2 1800 -4.2 -12.6 52 055 4.1 064 5.7 2 
2100 BHll HHl! ** ·)ill* *lliH 0801'14.WH 2100 ***** ***** H ltl!ll HH 029M4.~lHi·~ 2100 -8.8-16.0 56 050...,4,2.N'i049M7.6.M 1 
2400 ***** HUll H l<:U Ultll Hl! HH H:li 2400 HUll l!:HH ** Hll HH liH llliH llll-if 2400 ***** Hlll'ill ·H *** liH·l:: 016,..-. 3,8f.;kH 

~OUR DEW wiND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. IllS MW DEG C DEG C % DEG. MIS DEG. M/S MW 

J300 -9.4 -16.1 58 04911 3. 4"" *** **** 1 0300 -8.3 -15.3 57 0741'12,4,., 068M 5.\M 1 0300 ***** ***** 62 034,.., 2. iJ,4.\ 036M 3.;:...., 1 
0600 ***** ***** ** *** **** *** **** *** 0600 -9.9 -16.8 57 040M 3,5M *** **** *** 0600 -13.0 -18.4 64 073M 2.4--<4 0761'1 3,8t"' 3 
G900 ***** ***** ** '.FH llllll* *** HH *** 0900 HUll H*H lilt *** **** 056Mo,~*** 0900 -8 , 8 ***** ·U 065.N'i2, 4,., 066M 3, 2"*** 
1200 ****f ***** ** *** **** *** **** 54 1200 -3.4 -14.3 43 046M 3.~ 05~ 4.~ 54 1200 -3.2 -13.8 44 078M 3,3f.l 076,..,5,7M61 
1500 -2.1 -11.4 49 059,o~ 4. 6JOII 061}"\ 6.31'1 36 1500 -2.5 -14.1 41 04~ 2.BM 045--- 3.8"" 36 1500 -2.9 -12.7 47 064 3.1 074 5.1 23 
1800 ***** ***** ** *** **** 060-M6.3M*H 1800 -7.8 -15.3 55 023 2.0 041 3.2 3 1800 -4.7 -10.6 63 053 2.7 053 4.4 2 
2100 ***** ***** ** ·ii'.H **** 042M4.4wrkll* 2100 ***** ***** ** ******* 35~ 3.~** 2100 -5.1 -11.2 62 053 3.3 049 ,. " .J,/ 

2400 ·lfHH HliH H 05~ 4.~ 04t,.., 4.~** 2400 ***** ***** ** *** HH -H* **** *** 2400 -5.3 -12.0 59 056 3.5 064 6.3 

dOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C k DEG. M/S DEG. M/S MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. M/S MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
J300 -6.2 -12.9 59 057 4.5 068 6.3 1 0300 -6.0 -13.1 57 063 3.0 059 5.7 1 0300 -8.4 -16.1 54 053.-1 0, ]M 055-1 U, 2/oll 1 
[!600 -8.7 -15.1 60 061 4.3 059 7.0 4 0600 -6.5 -13.8 56 047 5.0 045 7.6 4 0600 -8.8 -16.9 52 0'58 6.8 059 10 .2 5 
0900 ***** ***** ** *** **** 063M 6.~l'ill 0900 -3.8 -13.3 48 055,., 5,2}'105~ 8.3.--139 0900 -7.1 -16.1 49 0 510'1 7 , 8M 0 53--111 , 4""' 39 
1200 -2.7 -11.2 52 057M 4,7..-\0o2M7,0A5b 1200 -2.8 -12.1 49 05&-16,2M06-'\M8,'fM581200 -5.1 -15.0 46 069M7 ,:}M07(lM10 .~58 
1500 -2.5 -11.8 49 069 5.8 069 8.3 41 1500 -3.7 -12.9 49 058 6.2 060 10.8 30 1500 -4.3 -13.7 48 077 7.3 082 10.2 40 
1300 -5.4 -13.0 55 058'"1 4 '71'1 0691-1 8. ~ 3 1800 -5.4 -13.5 53 060 6.3 065 10.8 3 1800 -4.8 -13.7 50 068 6.7 071 10.8 4 
2100 -6.7 -14.0 56 04j,.ol3,iJM 041M 5,7M 1 2100 -6.4 -14.2 54 046 5.5 045 9.5 1 2100 -7.1 -14.6 55 0""~ .Jj 5.7 070 10.8 1 
2400 -6.9 -14.0 57 O"'i .Ji.. 3.u 046 5.1 1 2400 -8.0 -15.5 55 056 5.8 059 8.9 1 2400 -8.4 -15.8 55 054 5.2 064 7.6 1 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING March) 1983 

:t: NC . 

DPtY 30 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. M/S DEG. M/S MW DEG C DEG C k DEG. M/S DEG. M/S MW DEG C DEG C % DEG. M/S DEG. MIS MW 

BOO -8,9 -16.3 55 050 4.9 054 7.0 1 0300 -8.6 -14.8 61 051 - " ,l,,J 046 5.7 1 0300 -11.9 -15.6 74 078 1.7 081 3.2 1 
G6uo -11.4 -17.8 59 028 2.9 064 7.0 5 0600 -8,0 -14.4 60 072 4.6 077 7.0 6 0600 -11.3 -14.4 78 080 1.5 087 3.2 6 
u900 -6.1 -15.4 48 044 2.4 065 6.3 36 0900 -4.6 -12.5 54 068 4.6 082 7' 0 41 0900 -5.9 -14.2 52 035 1.8 oC'-,J,l 4.4 43 
1200 -3.2 -13.3 46 059 4.2 068 6.3 58 1200 -2.0 -10.6 52 066 5.7 070 8.9 59 1200 -1.5 -10.6 50 068 3.7 074 5.7 61 
1500 -2.0 -11.9 47 058 4.2 055 6.3 39 1500 -1.6 -10.5 51 062 4.8 062 8.3 39 1500 -.6 -10.0 49 058 4.2 054 5.7 42 
i800 -5.0 -12.7 55 046 3.2 052 5.7 4 1800 -5.0 -12.2 57 054 3.4 058 7.0 4 1800 -3.7 -11.7 54 057 3.6 064 5.7 4 
2100 -8.7 -15.3 59 044 3.1 046 5.1 1 2100 -10.1 -15.8 63 024 2.9 039 3.8 1 2100 -7.0 -13.7 59 040 2.9 045 5.7 1 
2400 -9.7 -15.6 62 039 1.9 056 4.4 1 2400 -10.4 -15.5 66 042 1.7 011 3.8 1 2400 -8.2 -14.6 60 037 3 ') 056 " 7 1 •'- Jol 

Dr~Y 31 

:iOUR DEW WIND WIND GUST MAX. 
N~NG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C :t DEG. M/S DEG. tl/S MW 
-·-····-~---------------------------------------

:mo -6.3 -13.0 59 034 3.1 051 5.7 1 
G,)OO -1:,,1;, -12.9 61 037 3.0 050 5.7 7 
J900 ·-2.5 -9.2 60 047 3.4 061 6.3 38 
1200 .... -7.9 56 066 3.9 062 5.7 59 
1500 .4 -7.4 56 069 - ') .lo<. 078 5.1 34 
1800 -1.6 -7 '7 63 066 2.3 082 4.4 4 
ZlOO -5.8 -9.7 74 036 2' 1 066 3.2 1 
2400 -8' 2 ***** ** 045 1.8 038 3.2 1 



MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DA'fA TAKEN DURING March, 1983 

DAY 

') 
'-

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
')-
'-j 

24 
'jt:' 
<...J 

2.6 
2i 
28 
29 
30 
31 
MONTH 

MAX. 
TEMP. 
DEG C 

-2.8 
-8.1 

-11.6 
-12.4 
-7o8 
-6.5 
-4o9 
-5.6 
-7 ,8M 

***** 
***** 1.8M 

1.01'1 
-1.3~ 

-,7 PI 

,6M 
-,5M 
-,81'1 

MIN. 
TEMP. 
DEG C 

-13.& 
-17.4 
-21.3 
-20.2 
-16.4 
-15.4 
-15.2 
-17o5 
-20o6M 
lFHH 

'li·HH 

-1.8o<~o~ 

-8.91'\ 
-6.31'1 
-8,4M 
-9.8 M 

-9 .2Joll 
-7' 1 1'1 

-3,0 ~ -10,1M 
-2.81"1 -7,8M 
-1.6.M -9,1M 
-1.9.., -9 '8 1'\ 
-2,,5M -11.71"\ 
-2.61"\ -14.91"1. 
-2.41"\ -8,7 M 

-2.6 -8.9 
-4.3 -9.1 
-2.n -13.4 
-1.4 -10.8 
-.5 -13.4 

.9 -10.1 
1.~ -21.3M 

MEAN 
TEMP. 
DEG C 

-8.2 
-12.8 
-1&.5 
-16.3 
-12.1 
-11.0 
-10.1 
-11.6 
-14.2M 
·HlEH 

***** 
0. 0 1'\ 

-4 .Oi"! 

RES. 
WIND 
DIR. 
DEG 

027 
034 
050 
051 
068 
070 
053 
074 
0721"1 

*** 
*** 
042"" 
054..-.. 

-3.81'\ 052"" 
-4.61'\ 043M 
-4.61'\ 0441'1 
-4 '91'\ 048 ..... 
-4. 0 )'\ 054,.... 
-6.61'1 0601'1 
-5,31'\ 059M 
-5. 41'1 0541'\ 
-5.9 Joll 054 .M 

-7,1M 032.J"' 
-8.8 I') 058 ""' 
-5 ' 61'\ 0 58 ""' 
-5.8 055 1'1 

-6.7 061-M 
-7.7 048 
-6.1 059 
-7.0 055 
-4.6 051 
-7 .6M 057 1"1 

RES. 
WIND 
SPD. 
M/S 

1.0 
1.8 
4o0 
3.3 
3.7 
r ~ 

,J,,) 

2.6 
3.2 
3o8M 

*·~** 

**** 3.6M 
4.11'\ 
2,51'\ 
2.81'1 
2.2.M 
3.0M 
3.21"1 
4,01"1 
3.3..., 
4,31" 
4.2 M 

2.4-"\ 
3.0 1'1 

4.4"' 
5,4_., 
6,6.1'\ 
3.3 
3.8 
2..7 
2.8 
3.51"' 

AVG. 
WIND 
SPD. 
i'l/5 

1.2 
2.0 
4.4 
3.8 
3.8 
5.3 
2.7 
3.2 

MAX. 
GUST 
DIR. 
DEG 

357 
001 
066 
064 
078 
072 
072 
074 

3. 9/"1 070.A1 

**** *** 
**** *** 3.6M 0511"1 
4.21'\ 017M 
2.6M 066 M 

3.0M 036 M 

2.31"1 048 M 

3.2M 011 M 

3,31'1 054 M 

4.0M 063M 
3.5M078M 
4.4 M 075M 
4.3M 061 M 

2.71"1 056 M 

3.1<"1 064 M 

4.41"1 0691'\ 
5.4.11 060 M 

6.7 M 053M 
3.4 054 
4.0 070 
2.9 074 
2.9 061 
3.71"'1 0701"'1 

cu:3T '-.JEL. . r~tT i"l(\X GUST MINU::; 
GUET lJEL. . PtT Mr~X GUET MINUS 
GUflT IJE:.L. 0 i~·,T i'ir~X ' GU~3T PLUE> 
GLJ~3T VEL. . f.1T i'"'it~1 )( ' GU~lT PL. US 

liAX. 
GUST p I VAL MEAN 
SPD. DIR. RH 
M/5 i.: 

4.4 N ** 

:J: t'-.! c . 

MEAtl 
DP PRECIP 

DEG C MM 

'I:HH **** 
5.7 NtiE &3.<\ -18, 8M lBIH 

8.9 ENE 68~ -20 0 31'\ HH 

8.3 ENE 68 -19.9 H\H 

7.6 ENE 64 -16.4 **** 
10.2 ENE 60 -15.6 **** 6.3 ENE 58 -1&.7 **** 
7.6 ENE 53 -19.5 **** 
12.1~ ENEf'-1) 491'1 -22.5"'1 **** 
**** *** ** ***** **** 
**** *** ** ***** **** 
5.7M NEt"') 53,<4 -8. 01'1 **** b .8.-, ENE(M) 50.-, -10 .2M **** 
3.8MrlE ~)58.-1 -10o6M **** 
6.81'-1 NE (M\ 66M -8.6•''\ HH 

3,8MN[(M)b1M -10.2,., H'H 

6. 2M NE (J'\) 54 M -12 .1 "" **** 
5. 7 o<~o~ tlE (1"\\ 56"" -1 0. 8,., **** 
5 '7 M NE (M) 58 I"\ -12 . 8 1"1 **** 
6.31'1EilE~)57M -11.8.-1 HH 

7.6 ,..ENE<Joo\) 53M -12.7 PI H·H 

6,31'1Nt (M)52M -12.9 M HH 

&.3M NE (1"\) 50M -15.4 M H'li'li 

6, 3 1'1 NE {1'1) 56"" -13. 0 1'1 **** 
B o 31-\ ENE("') 551"\ -13.11"' **** 

10.8J1NE Cf'\)53 -13.5 **** 11. 4~"~ ENEv--) 51 -15.2 **** 7.0 llE 54 -14.7 **** 
8.9 ENE 58 -13.1 **** 5.7 ENE 60 -13.0 **** 
6.3 ENE 62M -10' OM **'H\ 

12.1M ENE{MJ58M -14.0M **** 
l''t I NTE:I~ '-)i~tLE 0 St c. 

'1 INTER 1Hd_ '.\ 0 I') 
CJ 

1 I NTEI:;: t),:il_ 8 0 
' / 

.. :) 
<.. • I NT [R V(.iLE) 8 . ? 

DAY'S 
SOLAR 
ENERGY DAY 
WH/SQM 

1330 
2450 'j 

'-

2748 3 
2001 4 
1725 5 
2503 6 
2638 7 
3025 8 
4227M 9 

****** 10 
·H'IiH·k 11 

39&0M 12 
2910..., 13 
2655M14 
1287"'1 15 
16731'1 16 
3378M 17 
49261-118 
2400M 19 
41101"'120 
347JM 21 
4920M 22. 
4152M 23 
3249M2.4 
4112M25 
3903 26 
4220 27 
4320 28 
4523 29 
4778 30 
4500 31 

96091M 

~OTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE-WHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

**** SEE NOTES AT THE BACK OF THIS R[PORT **** 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING March, 1983 

VI::LOCITY (~1/S) 

0 ·-:) . '- 1 .0 3.0 6.0 1 0. 0 
TO TO TO TD TO 

DII~ECTICJN 1 .0 3.0 6.0 10.0 15.0 

:t: j"··-.! c . 

1 ~.i. 0 ;?.o .o 
TD em 

;:.?. 0 . () G F: E {:, T[F~ TDT(.:,J... 
------------------------------------------------------------------------

N . ~~9 2.66 3 l ;:_~4 0.00 0.00 0.00 0.00 {:)I 1:3 

Ni'-iE I ~5 :r.?. 
.... , , ... f""'l 

/ I .::J/ ;;! I '? ;~ 0.00 0.00 0 .00 0.00 1 0. D l 

NE .64 9' 1 s;> 17.80 ;?. ' 14 0.00 0.00 0.00 ;;:.<; '7'/ 

b:NE . B'7 9 '4;?. ;:!~j~;~o 8.44 0.00 (),()() 0.00 43' 9:3 

c .40 4. Ml ;:.~ '60 .81 0.00 0 .00 0.00 n. ~5o ... 

ESE . 3~:; I ;?.~5 I 1 i.~ (),()() () .oo () .00 0.00 I f:.:,{t 

~:>E .06 0.00 0.00 0.00 0.00 0.00 o.oo .06 

~:; ~~:; E: 0.00 0.00 0 ,()() 0. 0 0 (),()() 0 .00 (),()() 0.00 

., (),()() 0.00 0.00 0.()0 0.00 (), 00 0.00 (),()() 

~3~)1,...) 0.00 0.00 0 .00 0 '0 () 0.00 0.00 (),()() () .00 

~i\~ 0.00 0.00 0.00 0.00 0.00 0.00 lt.OO 0.00 

W.3W 0.00 0.00 0 .00 0.00 0.00 0.00 (),()() 0.00 

l!.) 0.00 0.00 0.00 0.00 (),()() 0.00 0.00 0. 00 

wr-~t,.J 0.00 (),()() 0.00 0.00 0.00 0.00 0.00 0.00 

NW 0.00 ().00 0.00 0.00 0.00 0.00 0.00 0.00 

j\! i'·! !.JJ 0.00 () .00 0 .00 0.00 0.00 0.00 () .00 () ,()() 

Cr~LI"i '06 
··-·--·-·- ·-··- ...... -- .. --·-·-- ___ .... ,_ ___ .. ___ ............. __ ..... ____ ·--·-·-··-

TOT{:,L :3. 12 
,...,. .. .,. r•• ,. 
\~\.:_\ r /C) 51 .68 11 .3? 0.00 0.00 0.00 100 00 

NUTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
1730 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R&M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

WRTRNR WERTHER STATION 
March, 1983 

NORTH 

..... 

WEST· 

...... 

........ 

. . . . . . . . . . 
SOUTH 

WIND ROSE PLOT 

·EAST 

HIND SPEED 
(M/S) 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 



I~ 1:-:< M C:: 0 N S U L. T ANT S _.,. :t:Nc. 

HOURLY PRECIPITATION SUMMAI~Y FOR WATANA WEATHER STATION 
DATA TAKEN DURING April .. 1983 

PRECIPITATION VALUES ~~RE IN MILLIMETERS 

I··! OUR ENDING 

DATE 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 DATE 
------------------------------------------------------------------------------------------------------------------------------------~ 
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 
2 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 
3 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 o.o 0.0 0.0 il.O o.o o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.u 3 
4 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 .2 .4 .4 .4 .2 0.0 .4 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.0 
5 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o o.o 0 '0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 
b 0.0 0.0 0.0 o.o o.o o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o o.o o.o o.o o.o 0.0 0.0 0.0 0.0 0.0 
7 0.0 0.0 0.0 0.0 0.0 0 '0 0.0 0.0 0.0 0.0 0.0 0. 0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 7 
8 o.o 0.0 0.0 0.0 0.0 o.o 0.0 o.o 6.0 o.o 0.0 o.o o.o o.o 0.0 o.o o.o o.o 0.0 0.0 0.0 0.0 8.0 0.0 t 
9 0.0 0.0 0.0 0 '0 o.n 0.0 0.0 0.0 0.0 0.0 0,0 0.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9 

10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 o.o 0.0 0' 0 0. 0 o.o 0.0 0.0 1[ 
11 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0-'0 0.0 o.o 0.0 o.o o.o ~-0 o.o 11 
12 0.0 0.0 o.o 0.0 0.0 1l.O o.o o.o o.-o o.o o.o Q,O 0.0 o.o o.o 0.0 o.o o.o o.o 0.0 o.o 0.0 o.o 0.0 li 
13 0.0 0.0 0,0 o.o o.o 0.0 -o.o 0.1) o.o o.o 0.0 o.o o.o O.fJ 0.0 o.o o.o O.o 0.() 0.() o.o o.o o.o O.() 12 
14 o.o 0.0 o.<> 0.0 t>.o o.o 0.0 o.o 0.0 o.o o.o o.o o.o o.o o.o o.o o.o D. 'D 0.0 o.o ().0 o. 0 o.o o.o ll 
15 0.0 o.o O.tJ o.o o.o 0,0 o.o 0.0 o.o o.o o.o o.o o.o 0-0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 1~ 
16 0.0 0.0 0.0 0.0 0.0 0' 0· 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 H 
17 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.8 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.6 o.o 0.0 0.0 0.0 1/ 
18 Q,O o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 H 
19 0.0 0.0 0.0 0 '0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 1'7 
20 0.0 Q,O 0.0 0.0 0.0 0 '0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 9.0 o.o 0.9 0.0 o.o 0.0 0.0 2( 
21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o o.o 0.0 0.0 0.0 o.o o.o o.o o.o 9.0 21 
22 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o o.o o.o 0' 0 0' 0 o.o 0.0 2~ • 
23 o.o 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 o.o o.o 0.0 0.0 0.0 0.0 o.o o.o D.O o.o 0.0 0.0 0.0 o.o 0.0 2~ 
24 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0 '0 o.o 2• 
25 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 2: 
26 o.o 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 o.o 2t 
27 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0 o.o 0.0 o.o 0 '0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0, 0 _U:,.O ~.0 2'i 
28 o.o 0.0 0.0 0 '0 o.o o.o 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 o.o o.o o.o 0.0 0.0 0.0 0 '0 0.0 o.o 0.0 2t 
29 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0~0 o.o 0.0 o.o 0.0 o.o o.o 0.0 0.6 0.0 o.o o.o 2~ 

30 9.0 o.o 0.0 0.0 o.o 0.0 o.o o.o 0.0 o.o o.o 0.0 0.0 0.0 o.o o.o o.o 0.0 0.0 o.o 0.0 0.0 0.0 o.o 3( 

.· 



I~ & M C: D N ~3 U 1... T ANT ~::; ·" :J:Nc. 

THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING April .. 1983 

DAY 01 DAY 02 DAY 03 

HOUR DEli WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS HW DEG C DEG C % DEG. MIS DEG. HIS HW DEG C DEG C !. DEG. M/S DEGo i'I/S MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -9o9 ***** ** 059 2.1 057 3.2 1 0300 -10o8 ***** ** 052 2o2 038 4o4 1 0300 -9o6 -15.1 64 057 1.9 059 3.2 1 
0600 -6.7 ***** ** 067 1.9 063 3.8 7 0600 -9.2 -13.5 71 054 2o6 071 5.1 8 0600 -10.6 -15o0 70 053 2.2 060 3.8 7 
0900 -1.4 -8.8 57 066 2.2 069 6.3 49 0900 -3o5 -13.3 47 071 'j r: 

t..o.J 068 7o0 45 0900 -2.5 -10.8 53 080 2.3 085 5.7 45 
1200 1.2 -7.3 53 065 3.9 058 5.7 62 1200 2.6 -9.4 41 069 2.3 086 4.4 63 1200 0 1 -8.9 51 066 5o 0 074 7o6 64 
1500 1.7 -7.1 52 071 3.9 084 6.3 43 1500 3.4 -9.0 40 049 3.0 053 4.4 44 1500 .a -8o2 51 081 6.4 080 10.8 44 
1800 -1.5 -8.5 59 058 2.6 066 4.4 6 1800 -.9 -10.6 48 03a 2.3 043 3.8 6 1800 -07 -8.9 54 074 " 0 .Job 075 8.9 6 
2100 -5.9 -11.4 65 020 2.4 021 5.1 1 2100 -5o7 -12.4 59 007 2.5 024 4.4 1 2100 o2 -6.9 59 050 4.0 070 7.6 1 
2400 -7.6 -12.5 6a 042 2.3 027 3o8 1 2400 -7o0 -13.0 62 024 t.a 003 3.8 1 2400 -1.4 -6o7 67 065 4.5 071 l3o3 1 

DAY 04 DAY 05 DAY 06 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. HIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. HIS MW DEG C DEG C % DEG. MIS DEGo M/S t\W 

------------------------------------------- ------------------------------------------- -------------------------------------------
0363 .3 -7o0 58 061 3.9 Oa7 a.9 1 0300 -6. 1 ***** ** 073 3.0 061 7.0 1 0300 -6. 7 ***** ** 040 1.1 004 2.5 
060i1 .9 -6.0 60 086 4.6 091 9.5 4 ObOO -5. 9 ***** ** 052 3.0 057 5.7 9 0600 -9.4 ***** ** oao 1.8 056 3.2 8 
0903 o5 ***** ** 065 4.3 083 a.3 18 0900 -3.2 ***** ** 066 4.3 073 a.3 33 0900 -3.3 -14o2 43 080 1.0 oa7 2.5 53 
12~:i 1.0 ***** ** 062 4.b ObO 8o3 26 1200 -.b -7.6 59 078 4.3 081 7.0 47 1200 o.o -10.6 45 044 2.5 052 4.4 62 
!SUO 1.4 ***** ** 074 3.5 079 7.6 15 1500 .2 -6.2 62 026 'j 'j 

'-•'- 076 5.1 31 1500 -.5 -10.5 47 018 2.9 007 5.1 4a 
1800 -1.7 ***** ** 261 4.9 250 14o0 3 1800 -2.4 ***** ** 358 1.2 343 2.5 6 1800 -4.9 -11.0 62 018 2ob 02a 4.4 6 
2100 -1.1 ***** ** 269 8.6 274 14.6 1 2100 -5.9 ***** ** 004 1.7 359 3.2 1 2100 -7.9 -9o3 90 359 2.6 002 4o4 1 
2400 -3.5 ***** ** 132 .a 250 6.3 1 2400 -6.9 ***** ** 013 1.5 357 3.2 1 2400 -7.2 ***** ** 028 1.7 027 3.2 1 

DAY 07 DAY 08 DAY 09 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPDo DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDHG TEMP. POINT RH DIRo SPD. DIRo GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. HIS DEGo MIS MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -8.4 ***** ** 059 1.5 081 3.2 1 0300 -9.7 -12.4 a1 050 1.4 030 3.2 1 0300 -5. 4 ***** ** 220 1.0 244 4.4 
0600 -9.3 ***** ** 070 1.7 089 3.2 10 0600 -9.4 ***** ** 076 1.0 067 2.5 7 0600 -8.0 ***** ** 121 " 250 3.2 5 o.J 

0900 -4.6 -13.7 49 081 1.4 69a 3.2 50 0900 -4.9 -12.8 54 105 1.2 098 1.9 39 0900 -2.2 ***** 62 lOb .a 096 1.3 20 
1200 -.4 -11.3 44 047 1.8 091 3.2 b7 1200 .2 -12.3 39 051 1.1 046 2o5 66 12fi0 -3.3 ***** 62 013 .3 048 1.9 24 
1500 -.4 -19.7 4b 011 2.7 009 4.4 48 1500 -0 5 -11.6 43 016 1.3 035 3o2 30 1500 -2o9 -10o9 54 287 1.9 278 5.7 39 
1800 -4.6 -11.0 61 016 2.9 015 4.4 7 1800 -1.9 -8.4 61 357 .9 289 3.2 5 1800 -5 . 4 ***** ** 243 1.5 297 4o4 7 
2100 -a.3 -11.3 79 003 2.4 357 3.2 1 2100 -3.6 ***** ** 255 1.6 249 4.4 1 2100 -10.2 -14.4 71 353 2.0 001 3o8 1 
2400 -8.7 -12.5 74 031 1.8 021 3.2 1 2400 -5. a ***** ** 100 1.0 109 1.9 1 2400 -10.7 -13o3 Bl 357 2.7 359 3.8 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING April~ 1983 

:t:Nc:. 

DAY 10 DAY 11 DA .. i 12 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X DEG. M/S DEG. MIS MW DEG C DEG C I DEG. M/S DEG. M/S MW DEG C DEG C I DEG. M/S DEG. M/S MW 

0300 -11.9 -15.6 74 3b0 2.7 002 3.8 1 0300 -15.4 -20.1 b7 Ob5 1.9 077 3.8 1 0300 ***** ***** ** ******* *** **** *** 
ObOO -9.9 ***** ** 019 1.4 001 3.2 10 ObOO -1b.3 -21.5 b4 Obb 1.9 084 3.8 11 ObOO ***** ***** ** *** **** *** **** *** 
0900 -5 . 7 ***** 43 052 .b 033 1.9 48 0900 -10.0 -17.1 5b 059 3.b 050 7.0 34 0900 ***** ***** H *** f'H* lfi!lf HH H·~ 

1200 -5.1 -18.7 34 055 2.0 07b 3.8 70 1200 -9.0 -14.2 bb 073 b.5 07b 9.5 44 1200 .1 ***** ** 05bM 4, 01'\ 0b9M 5, JM.t~ 
1500 -5.4 -18.3 3b 050 2.7 050 4.4 50 1500 ***** ***** ** *** **** 07BM10.~** 1500 ***** ***** ** *** **** 070.-. 4.8-'fklH 
1800 -8.4 -18.b 44 038 2.2 050 3.8 9 1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** ******* *** **** *** 
2100 -14.5 -20.7 59 011 2.5 022 5.1 1 2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** *** **** *** **** *** 
2400 -15.3 -20.5 b4 021 2.1 041 3.8 1 2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** *** **** *** **** *** 

DAY 13 DAY 14 DAY 15 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. D1R. GUST RAD 

DEG C DEG C I DEG. M/S DEG. M/S MW DEG C DEG C I DEG. M/S DEG. M/S MW DEG C DEG C % DEG. M/~ OiG. MiS MW 

0300 ***** ***** ** *** **** *** **** *** 0300 ***** ***** ** 
0600 ***** ***** ** *** **** *** **** *** 0600 ***** ***** ** 
0906 ***** ***** ** *** **** *** **** *** 0900 1.4 ***** ** 
1200 ***** ***** ** *** **** *** **** *** 1200 3.2 -8.3 43 
1500 ***** ***** ** 055.--1 1.bJ.-055Ml.91"'\3\ 1500 ***** ***** ** 
1800 ***** ***** ** *** **** *** **** *** 1aoo ***** ***** ** 
2100 ***** ***** ** ******* *** **** *** 2100 ***** ***** ** 
2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** 

*** **** *** **** *** 0300 ***** ***** ** 
*** **** *** **** *** ObOO ***** ***** ** 
149M ,4.., 149M l,:Y, 57 0900 ***** ***** H 

03:Y. 1.4;. 035.-- 3.2, 84 1200 ***** ***** ** 
*** **** 020M 1, 9MlfH 1500 ***** ***** H 

*** **** *** **** *** 1800 -1.4 ***** ** 
*** **** 00~ 2.~*** 2100 -1.7 ***** ** 
*** **** *** **** *** 2400 -3.1 ***** ** 

*** **** 
*** **** 
*** **** 
*** **** 
*** **** 
078 3.0 
073 2.8 
075 2.3. 

*** **** H* 
Hl! UH l!·H 

*** **** *** 
*** **** *** 
099fV!6,3,.., 22 
079 5. 7 5 
081 5.1 1 
084 4.4 1 

DAY 16 DAY 17 DAY 18 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. M/S DEG. M/S MW DEG C DEG C I DEG. MIS DEG. M/S MW DEG C DEG C % DEG. M/S DEG. MIS l'IW 

------------------------------------------- ------------------------------------------- ---------------------~---------------------

0300 -3.2 ***** ** 042 1.6 052 2.5 1 0300 -3.4 ***** ** 083 .a 033 3.8 1 0300 -3.9 ***** ** 261.l1 1. 8M 25B.o-l 3, 2M 1 
ObOO -3.1 ***** ** Ob4 1.2 065 2.5 11 ObOO -4.8 -11.4 bO 012 1.2 323 2.5 16 ObOO -4 . 0 ***** ** 027"" , 2-"' 28~ l. 9M 7 
0900 -.3 ***** ** 043 2.1 ObO 3.8 49 0900 -.2 -11.4 43 049 t.b 077 3.2 56 0900 -1.7 ***** ** 047 1.8 059 4.4 24 
1200 .9 -5.5 b2 osa 3.4 ObO 7.0 b1 1200 2.8 -12.0 33 351 1.7 02b 3.8 b4 1200 .9 -7.1 55 080 3.8 059 b.3 42 
1500 .1.1 -5.b b1 Ob9 4.7 Ob1 9.5 35 1500 .9 -8.7 49 274M2. 8M 245<ol 7. OM 36 1500 t.B -8.1 48 089 4.7 094 7.b 43 
1800 .8 -5.b b2 042 3.0 017 5.7 a 1800 -2.1 ***** ** 283 2.b 310 4.4 b 1800 -.b -b.5 64 057 4.5 Ob5 7.0 8 
2100 . 1 -7.2 58 010,., 3,1..., 007.-, 5,7M 1 2100 -2.9 ***** ** 345M .31" 30¥11.31"1 1 2100 -.8 -7.b bO Ob9 5.6 083 10.2 1 
2400 -3.6 ***** b1 023M2,6Jo101;y.o.8,9t't 1 2400 -3.1 ***** ** 277 1.3 281 3.2 1 2400 -1.4 ***** ** 074 &.7 071 9.5 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING April_, 198:~ 

DAY 19 DAY 20 DAY 21 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. M/S Mil DEG C DEG C %. DEG. M/S DEG. MIS Mil DEG C DEG C %. DEG. M/S DEG. M/S MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 ·~**** ***** ** 077 7.2 079 11.4 1 0300 -2.7 -8.3 65 066 4. 0 068 7.6 1 0300 -4.2 ***** ** 046 .a 356 3.2 1 
0600 -2.2 ***** ** 069 5.5 073 8.3 11 0600 -2.7 -6.5 75 063 3. 0 064 7.0 12 0600 -3.1 ***** ** 004 1.8 090 2,5 14 
0900 -.2 -8.9 52 091 .6 079 7.6 3B 0900 -.6 -7.4 60 050 3.1 069 5.7 39 0900 .2 -3.0 79 033 2. 0 040 3.8 50 
1200 2.3 -12.1 34 314 1.9 282 5.1 59 1200 1.6 -7.2 52 055 4.3 081 8.9 56 1200 2.8 -5.8 53 041 3.1 047 5.1 74 
1500 1.7 -10.9 39 006 2.4 023 4.4 44 1500 2.8 -8.0 45 096 3.7 086 8.3 30 1500 3.3 -7.3 46 070 4.3 080 7.0 53 
1800 -.1 -11.0 44 053 3.2 077 6.3 11 1800 1.1 -4.1 68 069 1.2 128 3.8 6 1800 2.6 -6.6 51 056 2.9 055 5.1 16 
2100 -.8 -9.5 52 0"' ub 3.3 066 6.3 1 2100 -.9 ***** ** 069 2.5 079 7.0 1 2100 .2 ***** 1111 035 2.8 036 4.4 
2400 -1.9 -8.4 61 070 5.2 074 8.9 1 2400 -2,6 ·UH* ** 072 2.1 089 6.3 1 2400 -.8 ***** ** 039 2.9 050 6.3 

DAY 22 DAY 2:3 DAY 24 

HOUR DEll WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. D!R. GUST RAD 

.\JEG C DEG C %. DEG. MIS DEG. M/S MW DEG C DEG C %. DEG. MIS DEG. M/S Mil DEG C DEG C %. DEG. MIS DEG. MIS Mil 
_____ ,g _____________________________________ ------------------------------------------- -------------------------------------------

0300 -1.5 ***** ** 058 1.2 053 3.2 1 0300 -1.5 ***** ** 090 1.0 096 1.9 1 0300 .2 ***** ** 007 .5 013 1.9 1 
0600 -2. 0 ***** ** 080 1.2 083 4.4 13 0600. -.9 ***** ** 086 1.2 090 2.5 15 0600 .2 -6.9 59 060 1.1 019 2.5 26 
0900 3.0 -5.7 53 068 2.4 076 5.1 77 0900 3.4 ***** 58 105 .5 128 2.5 41 0900 4.4 -5.2 50 046 .8 062 1.9 61 
1200 5.2 -6.2 44 060 2.7 094 5.7 80 1200 4.9 -3.1 56 275 1.3 268 3.8 88 1200 6.9 -4.0 46 012 1.7 047 2.5 78 
1500 3.5 -3.3 61 327 2. 0 299 4.4 44 1500 4.2 ***** ** 261 2.9 255 5.1 43 1500 6.9 -4.9 43 004 2.3 029 3.8 58 
1800 2.5 ***** ** 291 1.9 299 5.1 10 1800 2.7 ***** ** 283 1.3 272 3.8 11 1800 6.9 -4.9 43 036 2.6 032 4.4 17 
2100 1.7 ***** ** 296 .2 284 1.3 1 2100 1.3 ***** ** 359 .5 270 1.9 1 2100 4.3 -3.7 56 052 3.1 054 5.1 1 
2400 -.6 ***** ** 095 'J ... 319 1.3 1 2400 1.3 ***** ** 017 1.2 000 3.2 1 2400 4.3 -3.2 58 057 4.9 076 6.3 1 

DAY 25 DAY 26 DAY ;?.7 

HOUR DEll WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C %. DEG. MIS DEG. M/S MW DEG C DEG C %. DEG. MIS DEG. HIS MW DEG C DEG C ~ DEG. MIS DEG. M/S MW 
------------------------------------------- ------------------------------------------- -----------------------------~-------------
0300 5.1 -2.7 57 069 4.7 060 7.0 1 0300 .4 ***** ** 359 2.1 001 4.4 1 mo -1.7 ***** ** 001 2.5 354 4.4 
0600 4.9 -3.9 53 074 3.3 088 6.3 20 0600 1.2 -5,5 61 005 1.6 359 4.4 20 0600 1.4 ***** oo 356 2.0 351 3.2 20 
0900 8.0 -2.7 47 063 2.9 088 6.3 60 0900 6.1 -4.4 47 358 .9 352 2.5 60 0900 5.7 -4.8 47 284 .5 192 1.9 61 
1200 9.5 -3.9 39 058 3.2 067 5.1 78 .1200 7.5 -4.4 43 006 1.9 008 3.2 78 1200 7.7 -4.5 42 347 .8 351 3.2 80 
1500 10.1 -4.8 35 068 3.0 068 4.4 57 1500 8.9 -3.4 42 005 2.1 004 3.2 57 1500 8.3 -4.0 42 329 2.6 335 5.1 58 
1800 7.8 -3.8 44 019 2.0 062 3.8 15 1800 6.8 -2.9 50 358 1.8 007 3.2 16 1 BOO 6.6 -3.4 49 287 2.8 265 6.3 16 
2100 3.7 -2.4 b4 001 2.3 002 3.2 1 210 0 ***'** ***** ** *** **** 001 2.5 *** 2100 2.2 .1 86 335 1.4 299 3.2 1 
2400 1.3 ***** ** 359 1.9 351 3.2 *** 2400 ***** ***** ** ******* *** **** *** 2400 -.8 ***** ** 001 2.3 000 3.2 1 
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THREE HOUR SUMMA In FOR WATANA WEATHER STATION 
DATA TAKEN DURING April~ 1983 

DAY 28 DAY 2'9 DAY 30 

HOUR DEW WIND WIND GUST MAX. HOUR DEll WIND WIND GUST MAX. HOUR DEll WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C ~ DEG. M/S DEG. M/S HW DEG C DEG C ~ DEG. MIS DEG. 11/S 11\1 DEG C DEG C % DEG. MIS DEG. HIS l1W 

------------------------------------------- ------------------------------------------- -----r-------------------------------------
0300 -2.1 ***** ** 018 1.9 001 4.4 1 0300 .8 ***** ** 312 .5 299 1.3 1 0300 ,6 HlFH 11:* 351 .9 324 2.5 1 
0600 -1.1 ***** ** 039 1.3 035 3.2 12 0600 .9 ***** ** 340 .3 347 1.3 12 0600 4.3 -3.7 56 042 .6 029 1.9 24 
0900 5,2 -2.6 57 091 .7 105 2.5 45 0960 1.3 ***** ** 264 .7 133 1.3 29 0900 5.9 -4.0 49 054 .9 128 3.8 63 
1200 7.0 -2.5 51 010 1.2 359 2.5 68 1200 4. 0 ***** ** 257 .9 274 2.5 51 1200 6.4 -7.0 38 026 3.0 011 5.1 85 
1500 6.8 -1.9 54 329 1.2 250 3.8 43 1500 6.4 ***** ** 249 .9 248 2.5 61 1500 7.0 -10.0 29 029 2.8 029 4.4 61 
1800 5.1 2.4 83 287 1.7 269 3.2 6 1800 5.4 ***** ** 251 1.4 219 3.2 14 1800 6.1-10.729 054 2.7 048 5.1 19 
2100 2.3 ***** ** 300 1.3 280 3.2 1 2100 2.7 ***** ** 295 1.1 291 2.5 1 21il0 .5 -9.3 48 048 1.3 082 2.5 1 
2400 1.3 ***** ** 298 1.1 280 2.5 1 2400 1.8 ***** ** 310 .8 282 2.5 1 2400 -.9 -8.1 58 030 1.7 031 3.2 1 



MONTHLY SUMM(4RY FOR WATANA WEATHEl~ STATION 
DATA TAKEN DURING April~ 1983 

MAX. MIN. MEAN 
DAY TEMP. TEMP. TEMP. 

RES. 
WIND 
DIR. 
DEG 

RES. 
WIND 
SPD. 
M/S 

AVG. 
WIND 
SPD. 
M/S 

MAX. 
GUST 
DIR. 
DEG 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
MONTH 

DEG C DEG C DEG C 

1.8 -10.9 -4.6 058 
3.6 -11.1 -3.8 046 

.8 -11.3 -5.3 068 
1.7 -3.9 -1.1 048 
1.0 -7.0 -3.0 051 
.3 -10.3 -5.0 031 
.6 -10.6 -5.0 033 

2.2 -10.4 -4.1 051 
2.6 -10.7 -4.1 322 

-4.6 -15.9 -10.3 028 
-8.2 ... -17.0M -12.6n 069"" 

,4M -1.0 M -.3M 054M 
0. 0...., 0. 0 J"l 0 . 0 J") 050"" 
5.1.M 0 .o 1'1 2.6M 033M 

.1"" -3.21"1 -1.61'1 076M 
1.4 -5.0 -1.8 0451"" 
6.8 -5.8 .5 320...., 
1.8 -4.2 -1.2 071""' 
3.41"1 -3. 11"'\ .211 057 
3.4 -4.2 -.4 067 
3.7 -4.4 -.4 044 
6.5 -3.0 1.8 036 
4.9 -2.1 1.4 302 
8.3 -1.2 3.6 040 

10.1 1.3 5.7 052 
8.9M -1.8J'I 3.6M 002 
8.7 -2.2 3.3 336 
7.6 -2.8 2.4 344 
6.4 .3 3.4 275 
7.7 -1.1 3.3 035 

10. iM -17. OM -l.lM 045M 

2.6 2.7 069 
2.3 2.5 068 
3.9 4.1 071 
1.1 4.9 274 
2.4 2.8 073 
1.8 2.1 007 
1.8 2.1 009 

.6 1.3 249 

.6 1.6 278 
1.9 2.1 022 
4. OM 4 ,1M 078M 
3.6M 3, 71"< 069.-., 
1.7 M 1.7ol'"l 055M 
1.2"" 1.4.M 0351" 
2. 7""' 2. a.-, 099 "" 
2,5_,., 2,9JI1 061 M 

.91"1 1.71"1 2451'\ 
3, 0 M 3, 7 /'A 083 ~ 
3.0 3.9 079 
2.9 3.2 081 
2.4 2.7 080 
.9 1.7 094 
.4 1.3 255 

2.0 2.2 076 
2.6 3.0 060 
1.7 ·1.9 001 
1.6 2.0 265 

.9 1.5 001 

.7 .9 219 
1.7 1.9 011 
1.7M 2.~ 274M 

GUST VEL. 
GUST VEL. 
Gllf:>T VEL.. 
GUST VEL. 

AT MAX. 
AT MAX. 
r~T M1;X. 
AT MAX. 

GUST MINUS 
GUST MINUS 
GUST PLUS 
GUST PLUS 

:~: N c~ . 

MAX. 
GUST P'VAL MEAN 
SPD. DIR. RH 

MEAN 
DP PRECIP 

M/S X DEG C MM 

6 • 3 ENE 58 M -9 . 1 1"\ 0 . 0 
7.0 NE 54~ -11.6M 0.0 

13.3 ENE 59 -10.5 0.0 
14.6 ENE 60"1 -6.3M 2.0 
8. 3 ENE 63,-, -6. 5M 0 . 0 
5. 1 NNE 58,-, -1 0. 9 M 0 • 0 
4. 4 NNE 57 M -11.9 M 0 • 0 
4.4 HE 58M -11.6-"1 0.0 
5.7 N 69~'~ -12.11"\ .2 
5.1 NE 54M -17.71"1 0.0 

10.8MENf.tM)63M -18.4-n 0.0 
5.7MENE(h)60M -6.9M 0.0 
1. 9-'\ t-IE(/"\~** ***** 0. 0 
3.2MNNE~i-!)46.M -7.5-"1 0.0 
6.3MENEM} ** ***** 0. 0 
9.5MENE(M) 62M -6.0J"\ 0.0 
7 . 0 ,.,WNW""'} 53 1"1 -9 • 9 JAo 0 . 0 

10 .2/"'ENEC~ 58M -7 .1,.... 0. 0 
11.4 ENE 47"'1 -10.0M 0.0 
8.9 ENE. bQM -7.4.1"\ 0.0 
7. 0 NE 53,., -6. 31"\ 0 • 0 
5. 7 ENE 56"' -4. 9 ..., 0 • 0 
5.1 E 63M -2.7M 0.0 
6.3 NE 49M -4.61"'1 0.0 
7.0 ENE 51M -3.41"1 0.0 
4.4 N 50n -3.9M 0.0 
6.3 N 49M -3.7M .2 
4.4 N 57M -1.8 M 0.0 

3.2 w ** ***** 0.0 
5 . 1 NNE 4 0.1"1 -8 • 31'1 0 • 0 
14.6MEN~J 551"1 -8.2,4, 2.'1-

2 INTERVALS 
1 INTEHVAL 
1 INTER lJAL 
2 INTf:::RWlLS 

'i1 . 4 
"1 ;::~ • '7 
14.6 
l4. 0 

DAY'S 
SOLAR 
ENERGY DAY 
WH/SQM 

4918 1 
5065 2 
5130 3 
2143 4 
4013 5 
5288 6 
5383 7 
4303 8 
3473 9 
5653 10 
5615M 11 

10829M 12 
74401"1 13 

13920M 14 
12711"\ b 
4878 16 
5600 17 
4050 18 
5571 19 
4740 20 
6108 21 
5863 22 
5168 23 
6968 24 
7031M 25 
82381'\ 26 
6895 27 
4610 28 
4080 29 
7525 30 

1717641"'1 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
DR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

**** SEE NOTES AT THE BACK OF THIS REPORT **** 
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I~ & M CONSUL. ·rAN·y·~:> ~ 

WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING April> 1983 

VELOCITY <MIS) 
0·. 2 1 . 0 3.0 6.0 10.0 

TO TO TO TO TO 
DIRECTION 'l .0 3.0 6.0 10. () 15.0 

15.0 20.0 
TO CJI~ 

20.0 GREATER TDT,;L 
------------------------------------------------------------------------

N .85 13.26 1. 25 0.00 0.00 0.00 0.00 1 5' ~36 

NNE 1. 25 9.47 2. 02 o.oo 0.00 0.00 (),()() 1;.?.. 74 

NE 1 . 41 10.88 5. 0 0 0.00 0.00 0.00 0.00 1'7.29 

ENE 1. 33 8. 14 10.96 2. 06 ().00 0.00 o.oo 22.49 

E 1. 05 5.24 2.62 8Q . ' 0.00 0.00 0.00 9.79 

ESE .77 1.33 . 16 0.00 o.oo 0.00 0.00 2.26 

SE .40 .36 .08 o.oo 0.00 0.00 0.00 .85 

SSE .36 . 08 0.00 o.oo 0.00 o.oo 0.00 .44 

s . 12 .24 o.oo o.oo 0.00 0.00 o.oo .36 

ssw . 12 .24 0.00 0.00 0.00 0.00 0.00 .36 

sw .24 .40 o.oo 0.00 o.oo 0.00 0.00 .64 

WSI,o.J .60 1. 49 .52 . 16 .04 0.00 0.00 ~~. 82 

w .97 2.42 .40 .20 .32 0.00 o.oo 4.31 

WNW 1. 09 2. 02 .48 0.00 0.00 o.oo o.oo 3.59 

NW 1. 25 1.37 .24 o.oo 0.00 0.00 o.oo 2.86 

NNW 1.01 1.98 . 16 0.00 0 . 0 0 o.oo 0.00 3' 14 

CALM .69 
----- ----- ----- ----- ----- ----- ----- -----

TOTAL 12.82 58.93 23.90 3.31 .36 0.00 0.00 100.00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2481 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 



\ 

R&M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

WATRNR WERTHER STATION 
Rpri·l, 1983 

NORTH . . . ~ . . . . 
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·EAST 

NIND SPEED 
CM/S) 

>=20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 
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HDUF~LY PRECIP IT,~,TIDN ~3UI1Mt.,F< Y FDF-! l.<.l AT p., N ,~~, l.".IF () THFI~ ST ,{; T T Oi··-.. 1 

DATA TAl< EN DURING May._ 'J. <_?83 

F)F<ECIPIT,~,TJDN 'J,;L.t.J[f:) ,~,I:<E IN M I I...L I r·'!ETEF< ~:;. 

Hmm ENDING 

DATE 0100 0200 0300 0400 0500 0600 0700 0300 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2GOO 2100 2200 23GO 2400 DPTf: 
------------------------------------------------------------------------------------------------------------------------------------~ 

0,1) 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 l},Q 0.0 0.0 u u 0.0 
2 0.0 0.0 0.0 0.0 0.0 0 '0 0' (! o.u 0.0 0.0 0.0 ,4 2.0 2.0 '.~ O.Q ,(:. 0 ,(! 0 0 ,6 "• ') 9: ~: n. n .c ,, 
3 0.0 0.0 ., 

"-- 0.0 0.0 0.0 ., 
"· 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0 0.0 0.0 0.0 u 0.0 0.0 0.0 0.0 0.0 

4 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 D.O 0.0 0.0 r, u.o 0.0 . .:: 
t:' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 0.0 0.0 o. a 0.0 0.0 u 0.0 0.0 3,i} 0.0 0' 0 0.0 0.0 u J 

6 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 0. 0 D.D 0' 0 0' 0 
7 0 '0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0' 0 0.0 o.o 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 
B 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 0' 0 u.o 0. 0 0.0 0.0 0.0 0' 0 
9 0 '0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 0.0 0.0 0.0 0' 0 

1 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 0.0 0.0 0.0 il.U 0.0 u.o 0,0 u 11 
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 1; 

11 

12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 u u L 
13 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u.o r 
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 u 0.0 o. 0 u 1< 
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 o.o 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ,, 

!·. 

1b 0.0 o.o 0.0 0.0 0.0 0. 0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0. 0 0.0 0' 0 0.0 0. 0 0.0 0.0 'j 
•'-- 0.0 0.0 0.0 1 i 

17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ., . 2 0. 0 0.0 0.0 .B 0.0 0.0 0' 0 0.0 0. 0 0.0 0.0 , . 
"-- l..' 

tB 0.0 0 '0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 0.0 0,0 0' 0 0' 0 
,, 
j( 

19 0' 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0 ' 0 **** **** **** **** 1>: 
!. 

20 HH HH **** HH HH HH HH HH UH Hl!lf **** HH HH HH 'HlH HH HH -HH HH 'HH 1HfHi HH **** HB' 2! 
21 HH ·Hlflf **** H·lf* **** HH HH UHi HH HH *H·lf HH HH HH HH ·HH **·H HiH lHH HlBf **** HH H·Hf HH 2~ 

22 **** **** H·:H lfH·lf HH HH HH HH HH Hlf'k **** **** UH HH **** HH lfHlf HH HH· -HH H!H HI* lH'Hi Hlf-lf 2: 
23 **** HH HH HH HH HH HH- HH **** HH ·HH **** ·H·H HHH HH HH **** .4 0.0 0.0 0.0 0.0 0.0 0.0 'i~ 

24 0.0 ') 0.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0. 0 0.0 0.0 ., o.o 0,0 u 0.0 ",), 
•'-- •'-- r...· 

25 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0. 0 0' 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ljt 

"'' 
26 o.o 0.0 0.0 ., 0.0 ? .4 ., .2 .4 .4 0.0 0.0 0.0 0.0 0.0 ') .6 0.0 0.0 0.0 0.0 ~' 1) 0' 0 21 •'-- •'-- •'-- •'--

27 0.0 0' 0 o.o 0.0 0.0 0.0 0 '0 0.0 0.0 0.0 0. 0 0.0 0.0 0' 0 0. 0 . 0' 0 0.0 0.0 0' 0 0.0 0.0 0.0 0.0 0.0 ~r 

<... 

2B 0.0 0.0 0. 0 0.0 0.0 o.o 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0 '0 0.0 o. 0 u 8.0 "" ;:_,· 

29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0' 0 0.0 0. 0 2' 
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u 0' 0 0' 0 0.0 3i 
31 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ., ., ., 0.0 ., 0.0 0.0 0.0 0.0 0.0 0' 0 0.0 0.0 0.0 0.0 u 31 "'''- ..... •'--
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING Mav. 1983 

NW 0-.t D(.:lY o;;_:: 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIR, SPD, DIR, GUST RAD NDNG TEMP, POHH RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C !. DEG, MIS DEG, MIS MW DEG C DEG C 7.: DF:G, M/S DEG. M/S MhJ DEG C DF.G C i. DEG, M/S DEG. MIS MW 

0300 -3.4 -8.4 68 048 1.5 018 3.2 1 0300 
0600 .6 -6.7 58 068 1.8 076 4.4 25 0600 
0900 5.0 -5.4 47 082 3.6 075 7.6 54 0900 
1200 6.5 -5.9 41 078 5.8 081 8.9 81 1200 
1500 7.7 -6.2 37 079 5.7 079 8.9 53 1500 
1800 5.1 -4.5 50 063 3.9 065 7.6 9 1800 
2100 3.4 IIIII 59 020 1.1 029 2,5 1 2100 
2400 1.1 IIIII II 281 1.7 285 4.4 1 2400 

D(.~ Y 0 4 

1 0300 336 1.0 324 2.5 
1. 7 048 3.2 11 0600 

-.9 H·FH H 

-,!; HIH':I 'H 253 2.1 255 3.8 1~ . 7 ***** ** 055 
1 '6 ****'* ** 056 .7 125 1.9 17 0900 1, 0 ·~I HI H 254 2.2 257 3,8 58 
, 9 I*·:HI II 310 

1.2 IHH II 272 
.6 IHII lE-l! 257 

1.1 259 3.2 17 1200 .8 lll'lil II 270 2.1 
2. 2 272 5.1 
1. 7 246 3.8 

-.4 IIIII II 261 2.4 262 5.7 
-,8 HI'H *I 255 3,5 259 5,7 

18 1500 2.2 'lil'lill II 282 1.6 
7 1800 3.3 IIIII II 290 1.9 
1 2100 -,1 1111* II 263 .3 
1 2400 -1.5 **'**'~ l·l! 359 1.8 

214 5.1 39 
295 4.4 47 
265 3.8 20 
191 2.5 
357 3.2 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX. HOUR DEW WHID WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD ~lDNG TEMP. POINT RH DIP.. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C i. DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C I. DEG. MIS DEG. M/S MW 

0300 -1.8 IIIII II Ill 1111 Ill 1111 

0600 .2 IIIII I* 060 2.3 070 4.4 
0900 2.5 IIIII II 071 3.8 080 6.3 
1200 3,9 IIIII II 080 4.5 089 7.0 
1500 5,1 IIIII II 051 4,1 070 7,6 
1800 1.7 IIIII II 067 4.2 088 7.6 
2100 .1 IIIII II 066 3.6 080 6.3 
2400 -.1 IIIII II 040 2.3 056 6.3 

1 0300 
26 0600 
46 0900 
34 1200 
34 1500 
18 180 0 
1 2100 
1 2400 

-.8 Hill I* 027 2.0 040 5.7 1 0300.-3.3 Hill H 021 1;4 056 2.5 
.6 ***** ** o4s 2.7 o5a 4.4 17 o6oo . 1 ***** ** o6o i .3 m 3.2 26 

2.6 IIIII II 049 2.2 060 4,4 52 0900 4,5 -2,3 61 085 3.0 076 5.7 68 
4.8 -5.6 47 070 2.5 102 5.7 53 1200 7.1 -6.4 38 100 3.3 116 7.0 68 
5.2 -3.4 54 040 3.0 067 7.0 42 1500 6.3 -6.1 41 125 4.1 126 7.6 50 
3.9 -3.8 57 039 3.0 041 5.7 16 1800 4.3 -3.0 59 049 2.7 093 5.7 13 

.2 IIIII II 013 2.2 005 4,4 1 2100 2.0 IIIII II 031 2.2 015 3,8 1 
-,7 **Ill II 002 2.0 003 3,2 1 2400 -,7 IIIII 'Iii 011 2.0 000 3.8 1 

DAY Of:l 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C 7. DEG. M/S DEG. M/S MW DEG C DEG C 7. DEG. MIS DEG. MIS MW DEG C DF.G C % DEG. MIS DEG. MIS MW 

0300 -1.9 IHI* I* 029 2.7 022 5.1 1 0300 -1.4 lflllll II 029 1.8 014 3.2 2 0300 -1.8 IHH II 006 2,1 351 3.8 2 
0600 ,4 IIIII II 049 2.1 045 4.4 19 0600 2.0 -4,7 61 042 1.0 007 1.9 26 0600 1.6 IIIII II 029 1,5 007 4.4 14 
0900 7.1 -5.1 42 081 1.4 085 4.4 67 0900 8.5 -4.B 39 129 1.0 120 2.5 66 0900 7.2 -2.3 51 172 .5 246 3.2 67 
1200 8.9 -5.1 37 017 3.6 022 5.7 75 1200 9.7 -6.3 32 352 1.7 003 4.4 26 1200 7.6 -1.1 54 322 2.0 271 4.4 27 
1500 9.4 -6.2 33 019 4.0 021 6.3 62 1500 11.1 -6.4 29 349 2.3 010 4.4 62 1500 9.1 -2.3 45 326 2.4 316 5.1 27 
1800 7.5 -6.4 37 020 3.7 018 5.7 20 1800 9.2 -6.4 33 016 2.4 347 4.4 21 1800 8.3 -2.4 47 319 2.7 310 4.4 18 
2100 2.3 -4.2 62 006 3.5 000 7;0 1 2100 2.6 -4.6 59 004 2.1 008 3.8 1 2100 3.7 -1.0 71 345 1.4 326 2.5 1 
2400 .9 -5.1 64 012 2.9 004 6,3 1 2400 1.7 -2.2 75 353 2.1 002 4.4 1 2400 2.6 H·H* H 283 l.B 310 3.2 1 
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THREE HOUR SUMMARY FOR WATANA WFATHER STATION 
DATA TAKEN DURING May~ 1983 

D?W ".1. 0 

T j··--.! C:: . 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND IJ.IND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD 

DEG C DEG C 7. DEG, MIS DEG, MIS MW DEG C DEG C :! DEG. M/S DEG. MIS Mll DEG C DEG C X DEG. MIS DEG, MIS MW 

0300 2.0 IIIII II 272 1.6 264 3.8 2 0300 -1.6 IIIII II 358 2.6 001 5.1 2 0300 
0600 2.6 IIIII II 053 .7 349 3.2 28 0600 2.3 -5,9 55 023 1.5 357 5.1 20 ~600 

0900 7.9 -1,6 51 117 1.3 117 2.5 80 0900 8.5 IIIII 36 123 1.1 129 2.5 71 ~900 
1200 9.1 -4.6 38 326 1.5 340 4.4 48 1200 10.6 -8.2 26 086 1.3 159 5.1 81 1200 
1500 9.2 -9.0 27 309 3.5 324 8.3 65 1500 11.1 -7.8 26 018 1.8 133 6.3 45 1500 
1800 8.5 -9.1 28 337 4.2 329 7.0 26 1800 9.4 -8.8 27 015 2.9 012 5.1 · 16 1800 
2100 1.7 -5,9 57 346 1.8 338 4.4 1 2100 4.1 -4.9 52 358 2.2 352 3.8 1 2100 
2400 ,3 -6.1 62 359 2.4 359 4.4 1 2400 3.5 -4.2 57 318 1.5 354 3.2 1 2400 

,8 ••••• II 356 2.2 001 5.1 2 
2~8 -1.7 7~ (!40 1~4 OOt 4,4 1!:: 
6.8 -2.9 5D 099 2.9 097 7.0 44 
8.2 -2.2 4~ 096 4,4 109 8.3 38 
8.4 -3.2 44 088 3.8 126 7.0 28 
6.8 -.2 61 046 3.3 070 5.7 12 
4 I 6 ****~' *~' 033 2 I 5 035 5 I 1 
3 1 4 ***** ~··~ 021 1 I 5 025 2 I 5 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX. HOUR DF.W WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDilG TEMP. POINT RH DIR. SPD. DR GUST RAD 

DEG C DEG C ~ DEG, MIS DEG, M/S MW DEG C DEG C ! DEG, M/S DEG, M/S MIA DEG C DEG C ~ DEG, MIS DEG, MIS H~l 

0300 2.6 ***I*** 009 1.5 006 2.5 
' 0600 6.7 ***** II 054 .7 065 3.8 

0900 10.0 -2.1 43 119 2.0 152 5.1 
1200 9.8 -1.6 45 058 2.0 078 5.1 
1500 12.6 -1.5 38 019 3.9 024 6.3 
1800 9.6 -1.8 45 059 3.7 020 7.0 
2100 7.1 -1.6 54 090 2.0 067 3.8 
2400 4.3 ***** ** 007 1.8 000 3.2 

DAY !. 6 

2 0300 3.7 1111* ** 002 1.5 358 2.5 1 0300 
35 0600 4.8 ****I II 299 ,6 327 1.9 14 0600 
71 0900 8.7 .2 55 169 .7 117 2.5 58 0900 
22 1200 10.9 .3 48 280 2.2 300 5.7 62 1200 
66 1500 11.1 -1.4 42 267 2.4 269 5.7 28 1500 
7 1800 9.2 -.2 52 259 3.8 263 6.3 20 1800 
1 2100 4.7 IIIII ** 257 3.9 240 7.0 1 2100 
1 2400 4.3 ****I** 277 1.2 282 2.5 1 2400 

DAY "!.7 

2 , 6 I·HI* II 289 1. 6 276 3 , 2 2 
5,3 IIIII II 267 2.1 24~ 4,4 24 
7,0 IIIII II 253 2,8 260 5.1 42 
9.2 -1.3 48 302 1.8 330 5.7 36 
9,9 -1.2 46 331 1.7 330 3.8 32 
9.6 -1.5 46 311 1.7 276 5.1 15 
4.1 .6 78 326 1.3 309 2.5 1 
2,4 ***** ** 003 1,9 003 3.2 1 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. OIR. GUST RAD 

0300 
0600 
0900 
1200 
1500 
1800 
2100 
2400 

DEG C DEG C % DEG. M/S DEG. M/S MW DEG C DEG C ~ DEG. M/S DEG. MIS M~ DEG C DEG C /. DEG. M/S DEG. M/S MW 

1.9 *1111 II 039 1,8 064 5,1 
3.8 1.0 82 066 4.3 068 7.6 
7.7 -3.0 47 085 5.7 083 8.9 
8.5 -2.2 47 089 6.4 083 9.5 
4.7 IIIII II 087 5.5 096 9.5 
3,8 Hl·:l'·:ri H 085 2.6 076 5,7 
2.4 ***** ** 155 1.0 126 2.5 
1.5 IIIII II 225 1,2 238 3,8 

2 0300 
20 0600 
71 090 0 
73 1200 
18 1500 
7 1800 
1 2100 
1 2400 

1.0 *****II 280 .7 243 1.9 2 0300 
2.4 11111 ** 229 .4 258 2.5 14 0600 
4,6 *1111 II 256 2.9 253 6.3 22 0900 
5.5 ***** ** 259 4.0 264 7.0 59 1200 
6.4 H*** n 270 5.0 254 8.3 27 1500 
3.8 ***** ** 268 3.5 251 8.3 13 1800 
2.5 *****II 257 1.6 236 3.8 ! 2100 
2.5 ***** ** 258 2.8 252 6.3 1 2400 

1.7 IIIII ** 252 2.4 247 5.1 2 
2.9 *1111 II 264 1,7 246 4,4 19 
5.1 ***** ** 277 3.6 276 6.3 49 
610 -1,6 58 271 3,2 299 7,0 58 
5.0 m:·** H 290 3.0 330 7,0 17 
5,0 IH·H: I* 284 2,3 252 7,6 16 
2, 8 I*IH H 254 1 , 9 269 4, 4 1 

.6 ***** ** 332 ,8 291 2.5 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING May~ 1983 

DAY '.l9 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C i:: DEG. M/S DEG. M/S MW DEG C DF.G C i:: DEG. M/S DEG. MIS M~l DEG C DEG C i:: DEG. MlS DEG. HIS M!J 

0300 -,1 Hlf-:H H 037 ,8 006 2.5 2 0300 lfH·H ***** H H·~ HH *H ·HH *"-'* 0300 HH·:t: iB:·~·'f·* H H'li HH H1l 'kH·'k H'k 

0600 2.2 HHlf H 049 1.0 012 2.5 19 0600 'kHH Hl1H' H lfH HH 'I<H H:-H H·'k 0600 HH·X: ~ .. X:·Y:H H Hl H·X~ H'k HH ·~H 

0900 6.4 .1 64 1bl .8 219 3.8 83 0900 ·HH1f lfHH H H·li ·HfH H'k ·H·li·Yi *·'k·:* 0900 HH~: 'i'HH H Ha H:H 'i:H H·~lf H"f 

1200 8,3 -4,3 41 248 2,2 223 5,7 39 1200 -HH* 'I<HH H 'I<H HH *** HH *** 1200 HHlf HH·~ ·H H'* ~::fH FH ·X·H~ *·H 

1500 8.2 -3,7 43 252 3,7 251 8,3 25 1500 !'iHH HflfH lflf ;i:H HH H¥: HH 'kH 1500 lfHH H:¥:H H *** 'Oi'H ¥:H HH H·Y: 

1800 8,7 -3,0 44 265 4,6 245 8.9 36 1800 HHl! lfHH H *** HH Ulf HH H·lf 1800 HH'k ~·H·H !'i-X: *** HH Hi¥: HH H·)f 

2100 lfHH *'lfH* 'H *** HH 267M 7, 0~H 2100 ***** ·lfHH. H *** lfH¥: lfH ·lfH!'i lfH 2100 !'iHH H'kH H Hlf HH '~H H'.Hi !'i·~·~ 

2400 HlfH ***** H lfH HH li-:H HH lfH 2400 l!HH lfHH H *** HH *** **** H·X· 2400 liiHli·lf HliH H H·~ HH H!'i H*·lf *H 

D(.:,y ~~4 

HOUR DEW WIND WIND GUST MAX, HOUR DEW ~!H!D WHlD GUST MAX. HOUR Dn! WIND WHlD GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. OIR. GUST RAu 

DEG C DEG C i:: DEG. M/S DEG. M/S MW DEG C DEG C i:: DEG. H/S DEG. M/S MW DEG C DEG C Z DEG. M/S DF.G. M/S MW 

0300 ***** ***** ** *** **** *** **** *** 0300 ***** ***** ** *** **** *** **** *** 0300 
0600 HHlf HlfH lfl! *** **** *** HH *** 0600 UH* ***** ** lfH **** H·lf HH *** 0600 
0900 HH!f ***** ** *** **** *** **** *** 0900 ***** ***** H *** **** *** H·H lfH 0900 
120G ·HHlf H*H H *** HH *H iHBH lflllf 1200 H'HHt HH* H *** **** *** **** *** 1200 
1;-;):} }H·H :>:.H~* ~-~ JFH HH ~-H lFH* Hl! 1500 HlfH H'H·lf lfl lfH H·H )iH IHI 'H¥: 1500 
1t;Q[i H<:l:r ~.:;.~.:::,: H -~F n-;:; -i~! y:~,:·; U< 18ijQ i.•.'i iC~-~-H 'if* 062M3,6M080M7,0~11 1800 

.9 ***** ** 067 .1 262 2.5 2 
2, 7 )i·HH H 945 1 , 5 062 4, 4 14 
7.2 -1.0 56 077 3.7 099 7.6 67 
8.0 -1.5 51 102 4.3 095 7.6 45 
9.4 -3.6 40 070 2.3 089 5.7 33 
9.9 -4.2 37 019 2.2 007 5.1 29 

2100 4.6 -3.9 54 353 2.1 017 3.8 2 

HOUR DEW WIND WIND GUST MAX. HOUR DEW 
~-DNG TEhP POINT R~ DIR. SPD, DIR. GUST RAD N.DNG TEMP. POINT RH IHR~ SPD, DIR, Gur: r.J;_: ,_ ~-: --(;-.: r.-; r~r-::~ ;)Il ;···T1, Gi_:gT ?tl:; 

DEG C DEG C !. DFG, M/S jEG. M/S MW DEG C DEG C 7. DEG. M/S DEG. M/S M~! DEG C DEG C !. Dt'G, ~~~ ');·.~ ;-''; ,,._, 

0300 -.3 ***** ** 360 1.9 001 2.5 3 0300 
0600 2.7 .9 88 336 1.1 355 2.5 20 0600 
0900 8.8 -2.2 46 266 2.3 272 5.1 50 0900 
1200 11.2 -4.2 34 263 2.9 295 5.7 75 1200 
1500 12.5 -2.3 36 252 413 238 8.3 76 1500 
1800 8.9 1.8 61 240 2.7 236 8.9 12 1800 
2100 6.6 2.0 72 293 1.3 124 7.0 2 2100 
2400 4.3 ***** ** 278 2.4 276 5.1 1 2400 

3.3 IIi** II 272 2.1 269 3.8 2 0300 
3.4 ***** ** 2~4 2 1 ~sc 4,4 12 G600 
4.6 ***** ** 245 2.9 254 4.4 34 0900 
5.1 ***** ** 247 2.8 242 5.7 25 1200 
8.3 *·I*** *·~ 183 ,5 281 3,8 90 1500 
5.4 ***** ** 288 .4 275 10.2 12 1800 
4.1 ***** ** 098 .5 337 2.5 2 2100 
3.0 ***** ** 305 . 7 299 u· 1 24oo 

1.2 ***** ** 349 .5 351 2.5 2 
3.9 lll)i!'i ** 008 1.3 002 2.5 22 
6,8 ~~~~~ II 115 ] 1 114 2,5 38 
9,4 -.2 51 113 1.7 116 3.8 38 
9.6 -2.1 44 062 1.7 063 5.1 38 
8.9 -.7 51 093 2.6 084 5.7 16 
6.7 .2 63 072 2.6 076 5.1 2 
5.1 ***** ** 05! 2.3 050 3.8 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING Mav~ 1983 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WH1D GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAJ) NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG, HIS DEG, M/S M~J DEG C DEG C % DEG, M/S DEG, M/S Ml•J DEG C DEG C ~ DEG, MIS J.\EG. MIS Mhl 

0300 4.8 ***** ** 056 2.7 049 4.4 3 0300 6,8 H'.H·~ H 048 2.7 061 5' 1 3 0300 7,8 l(H'H H: 338 0 3fi9 ~ C' 1 
'c• ... J -· 

0600 6, 7 ·~'H'H H 060 'j '7 054 5. 1 39 0600 9.4 ***** ** 065 2.7 067 7.0 1 o o~.oo 11,9 6. 0 67 031 l 1 055 4.4 17 C...t! : . ·~· 
0900 9.5 5.7 77 083 4.7 085 8.3 64 0900 12.7 6.1 64 0'7" ! I 

C' C' 
,J,J 086 9.5 31 0900 16.0 5. 9 51 073 4.5 089 8.9 38 

1200 12.9 1.8 47 096 4.4 098 8.3 72 1200 15' 1 5' 0 51 112 4.9 110 8.3 "10 1200 15.2 6. 0 54 083 5.9 092 10.2 11 ·J\..' 

1500 14.7 -.7 35 129 'j ') 

"''"' 136 7.0 49 1500 16.6 3.6 42 104 5.3 104 8.9 33 1500 18.2 6.4 46 080 3.3 097 7.6 4(1 
1800 13.9 1.8 44 343 .8 126 7.0 32 1800 16' 1 4.1 45 083 4.4 092 7.0 18 1800 19, 4 ·~\HH 46 058 1.5 049 4.4 10 
2100 8.5 ***** ** 054 'j C' 

... J 074 7.6 2 2100 13.8 3. 0 48 082 3.8 083 7.0 2 2100 13.9 7' 0 63 296 1.1 261 7.0 2 
2400 8.1 ***** ** 052 3.6 058 6.3 1 2400 1 0 '4 ***** ** 048 .9 092 7.0 1 2400 9.8 ***** ** 253 5.1 ""'l C..Jc. 0 " I' J 1 

:o,~y :3'1 

HOUR DEW wnm WIND GUST MAX.. 
NDNG TEMP. POINT RH DIR. SPD. IHR. GUST RAD 

DEG C DEG C ~ DEG, M/S DEG. M/S MW 
----···------------------------------------
0300 8.5 ***** ** 257 3.7 257 6.3 2 
0600 7.3 ***** ** 256 3.B 250 6.3 7 
0900 6.0 ***** ** 246 3.3 245 6.3 5 
1200 7,6 lfHH H· 269 .6 270 3.2 31 
1500 1 0 '2 ***** ** 259 1.4 261 5.1 35 
1800 11.3 ***** ** 265 4.4 257 7.b 16 
2100 7,6 H'lfH H 264 3.4 262 5.7 2 
2400 6.0 ***** ** 284 1.b 279 2.5 



1--. . , 

MONTHLY SUMMARY FOR WATANA WEATHER STATTON 
DATA TAKEN DURING M~u. 1983 

MAX. 
DAY TEMP. 

DEG C 

MIN. 
TEMP. 
DEG C 

8.0 -3.6 
2 2' 1 
3 3.3 
4 5.1 
5 6.0 
6 7' 1 
7 10.0 
8 11.1 
9 9.4 

10 10.2 
11 11.6 
12 9.4 
13 12.6 
14 11 '1 
15 11.1 
16 9.6 
17 b. 4 
18 6. 7 
19 9.81"1 

20 ***** 
21 ***** 
22 ***** 
23 8' 1.N~ 
24 10.6 
25 12.7 
26 8.6 
27 10' 4 
28 . 15.6 
29 17.6 
30 20 '1 
31 12.1 
MONTH 2UM 

-,8 
-1.6 
-2.1 
-1.8 
-3.3 
-2.4 
-1.4 
-1.8 

.1 
-2.5 

.8 
'J ' <..oO 

3.1 
'J 1 ,_,, 

'1 
1.0 

.6 
-.6,. 

***** 
***** 

1 .a,... 
.7 

-1.2 

2' 1 
1.2 
4.6 
6.7 
7.6 
5.8 

-3, 6M 

MEAN 
TEMP. 
DEG C 

RES. 
WIND 
DIR. 
DEG 

2.2 069 
.7 279 
,9 272 

1.5 064 
2. I 037 
1. 9 072 
3.8 023 
4.9 010 
3.8 332 
5.2 334 
4.6 015 
5' 1 063 
7.6 049 
7.1 270 
6.1:. 300 
4.9 084 
3.7 262 
3.7 274 
4,6M 261-"' 

***** *** 
***** *** 

5' o.... 294 }'I 

5.7 1)55 
5.8 272 
5.4 254 
5.8 072 

10' 1 073 
12.2 085 
13.9 065 
9.0 260 
5.3~ 0211-'\ 

RES. 
WIND 
SPD. 
M/S 

AVG. 
WIND 
SPD. 
M/S 

MAX. 
GUST 
DIR. 
DEG 

2.7 3.2 081 
1 ' 1 
1.5 
3.6 
2.3 
2.0 
2.8 
1.6 
1.5 
l.b 
1.5 
2.3 
1.8 
1.7 
1.5 
3.1 
2.6 
2.2 
1 '81'\ 

**** 
**** 
Hlf·~ 

1. O.M 
1.8 
1.9 
1.3 
1.5 
2.6 
3.5 
1.3 
2.7 

1. 9 262 
1. 9 214 
3.3 070 
2.6 067 
2. 6 126 
3' 1 000 
1. 9 003 
2.0 316 
2.3 324 
2.1 133 
2.9 109 
2.4 020 
2.2 240 
2.0 330 
3.7 083 
2.8 254 
2.6 252 
2.61'1 2451"\ 

**** *** 
**** *** 
**** *** 
2.3 ... 080"" 
2.5 099 
2.9 236 
2. 0 275 
1. 9 084 
3.4 085 
4.0 086 
3.2 092 
3' 0 257 
2.bM 27'5M 

Ti"---.!C • 

MAX. 
GUST P'VAL MEAN MEAN 
SPD. DJR, RH DP PRECIP 

MM M/S X DEG C 

8.9 ENE 52M -6.1M 0.0 
5. 7 WSt·' 
5,1 HSw 
7.6 ENF 
7. 0 NE 
7,6 NNE 
7.0 NNt 
4.4 N 
5.1 N 
8, 3 NN~.~ 

6.3 N 
8.3 NNE 
7, 0 NNE 
7.0 w 
5.7 WNW 
9.5 ENE 

H H·H:.!l .L, 6 
H lflfl!H , 6 

** ***** .2 
58M -3.5JII 0.0 
54.-, -3,8M 0,(1 
45'1 -5.2"1 0.0 
46-M -5.3-M 0.0 
51M -2.4M 0,0 
41 M -6.5M 0,0 

41-M -6, 6 M fJ, 0 
54M -2,2_, 0.0 
47-M -1.4..., u 
5UM -,3M 0.0 
49 M -1. (1.1'\ 0, 0 
54M -1,8 l'l ,2 

DAY'S 
SOLAR 
HlFRGY DAY 
!~H/SQM 

6705 
2233 
5448 
6218 
h073 
7523 
7580 

4 

6 
7 

6753 8 
5120 9 
7320 10 
7833 11 
5755 12 
5215 11 
50'1'8 14 
5500 1 ~5 
5525 16 

8.3 W II IIIII 1,2 3960 17 
7.6 WN~l 63M -,5..., 0.0 4963 18 
8.91"\ W(}ol) 47 ..... -3.0M o.o...... 8053M19 

**** *** ** ***** **** ****** 20 
HH ·FH H HtH ·HI~ H·~HI 21 
li*·H ·HI II lBHFHf 

7, UJo4 \.1 (1'\) H Hll·H 

7.6 N 501" -2.9M L 

'" 
8.9 !oJ 52M -1.51-\ I) .0 

10.2 WSW 
5.7 ENE 
8.3 NF. 
9.5 E 

10.2 E 
7,6 ~~ 

** ***** 2.8 
54M -.3~ fi.O 
50"' 2' 2 .1-\ 0' 0 
50M 4,41'\ 0,0 
541"\ 6,51'\ 0.0 

** ***** 2.6 

1357/t!\ 23 
6990 24 
7223 25 
4030 2~ 

4iDO 27 
6905 28 
4425 29 
4690 30 
4113 31 

10.2-M H(>-IJ 5Q-"' -2.0,.....15.21"' 157304-M 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 2.5 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 9.5 
GL1~3T l.)EI.., AT rif.1X, GUST P! .. I.J~:; l INTF!~'·H~I.. ~::;, '? 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 3.8 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPFFDS. ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUD~D IN THE DAILY 
DR MONTHLY MEAN FOR RELATIVF HUMIDITY AND DEW POINT, 

**** SEE NOTES AT THE BACK OF THIS REPORT **** 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING May, 1983 

DIPECTIDN 

NNE 

S!3F 

1..<.1 

NI.<J 

·roT(.)!... 

(I ;~ 

TO 
'J..O 

.8"J. 

'~54 

.3'1 

04 

!. 9 

.46 

.70 

I ~jf.i 

43 

/:; '5 () 

1..0 
TO 

3 () 

4 06 

':) l .. ··.r 
i.- • .• J ... J 

:.~ . () ~5 

46 

46 

1 on 

4 (:,4 

6. t 1 

3.?'J. 

VEU:lCITY ( r1/S) 
3.0 6.0 10 0 

TO TO TO 
6.0 

'.l ?4 

l 6;.?. 

.4:.3 

•J. 0. 0 

() ()() 

0 ()() 

() 00 

1 . ;:.~4 

' . .\ !5 

0 ()() 

0.00 

(),()() 

0 ()() 

o.oo 
":)''7. 
( ... ;.) 

. 04 

() ()() 

() 00 

() ()() 

0 00 

() 00 

0 00 

0 00 

0 ' 0 () 

() 00 

0.00 

0 00 

0.00 

0 ()() 

0 (I (1 

(),()() 

0 () 0 

() ()() 

0 (j 0 

() 00 

0.00 

NOTE: All FREQUENCIES ARE EXPRESSED IN PERCENT 

:r j"·---! c:: . 

1'5 0 
TO 

;.:? 0 . 0 

0 00 

0 00 

0 00 

(),()() 

0 00 

i) 00 

() 0 0 

0 00 

0 00 

() ()() 

0 00 

() ()() 

() ()() 

0 ()() 

0.00 

0.00 

() 00 

i.~ 0 0 
OP 

0 00 

0.00 

() 00 

() ()() 

0.00 

0.00 

0.00 

() 00 

0 00 

() ()() 

0 00 

() ()() 

0 00 

0 00 

() (I() 

0 00 

0 00 

2585 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 

1 •.J. :37 

0 ""C> / • .• .1 -~ 

1 ' () 1 

1 '.? 0 

.1.0 44 

4.?9 

100 i)(j 



----------- --------------------------·------

R~M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

WATANA WEATHER STATION 
May, 1983 

NORTH ...... 

....... 

••••• 0 • 

. . . . . . 

WEST· 

.... 

....... 

........ 

. . . . . . . . 
SOUTH 

WIND ROSE PLOT 

·EAST 

HIND SPEED 
(M/S) 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 



HOURLY PRECIP ITcHION SUMMr:iRY FOR WATANA WEATHER STATIOi"-..1 
DATA TAl< EN DURING June.' 198:3 

PRECIPITr~TION tJALUES P1RE IN MILLH1ETERS 

!··lOUR ENDING 

DATE 0100 0200 0300 0400 0500 0600 0700 oaoo 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 DATE 
-------------------------------------------------------------------------------------------------------------------------------------

0.0 0.0 0 '0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 '0 0.0 0.0 0.0 .4 1.2 .2 0.0 0.0 .2 .8 1.2 1.0 'j 

'-

3 .6 1.4 .a 1.2 1.2 1.2 1.6 1.2 .a .6 .6 .4 o.o 0.0 o.o 'l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 'j ;, "· "· 
4 0.0 0.0 0.0 0.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 4 .,. 
.J 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 ') 

•'- .4 5 
6 .2 0.0 0.0 .a 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6 
7 0.0 0.0 0 '0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 7 
a 0.0 0.0 0. 0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .4 0.0 8 
9 0.0 0.0 'l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0 "· I 

10 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0' 0 0. 0 0.0 10 
11 0.0 0.0 0. 0 0. 0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o .2 o.o .4 .6 0.0 0.0 0.0 0.0 'j .... t.a 0.0 0.0 11 
12 0.0 .2 0.0 0.0 o.o 0.0 0.0 o.o 0.0 o.o o.o o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0. 0 0.0 12 
13 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 13 
14 0.0 0.0 0. 0 0.0 0.0 .a 'l .... 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 .2 0.0 ') .... 0.0 0. 0 0.0 14 
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .4 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0 ') .... 0.0 .2 0.0 .2 **** **** **** 15 
16 **** 0.0 **** **** **** .a **** **** **** **** **** 0.0 o.o 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 **** 0.0 **** 16 
17 **** **** **** **** **** **** **** **** 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o. 0 **** 17 
1a **** **** **** **** **** **** 0.0 o.n o.o 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 o.o 0. 0 0.0 0.0 0.0 0.0 18 
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 1.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19 
20 0.0 0 '0 **** 0.0 0.0 **** 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 20 
21 0.0 0.0 0 '0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21 
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0' 0 0.0 0.0 o.o 0. 0 0.0 ')•" 

'"' 23 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 23 
24 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 o.o o.o 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 24 
25 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 25 
26 0.0 0.0 0.0 .2 0.0 .2 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0 '0. 0. 0 0.0 0.0 0.0 o.o 0.0 O.fJ 0. 0 0.0 2i: 
27 0.0 0.0 0. 0 0.0 o.o 0.0 0.0 .2 1.6 1.2 2.4 2.a 1.0 .2 o.o 0.0 0.0 0.0 0.0 o.o 0.0 .2 0.0 .2 27 
28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o' o.o .2 ') 0. 0 0' 0. 0' 0 0.0 0.0 0.0 o.o 'JC .... <.C 

29 0.0 o.o 0 .o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .2 29 
30 o.o 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING June~ 1983 

DAY 01 DAY 0;:2 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. MIS MW 

0300 3.6 ***** ** 018 1.1 351 1.9 3 0300 
0600 7.7 2.6 70 074 1.8 072 4.4 23 0600 
0900 11.9 1.8 50 098 3.4 104 7.0 73 0900 
1200 12.7 -2.9 34 122 3.1 140 7.6 31 1200 
1500 15.7 -2.0 30 240 2.0 224 6.3 74 1500 
1800 15.8 -3.3-27 306 1.7 270 9.5 34 1800 
2100 11.1 -2.8 38 354 2.2 338 4.4 3 2100 
2400 7.8 .6 60 348 1.7 001 3.2 1 2400 

DAY 04 

4.4 ***** ** 284 1.9 284 3.2 2 0300 
6.1 ***** ** 278 2.0 272 3.8 17 0600 

10.6 ***** ** 266 3.2 271 5.1 40 0900 
12.6 7.7 72 262 4.2 249 6.3 48 1200 
9.9 ***** ** 258 4.8 267 7.6 10 1500 
6.8 ***** ** 267 3.6 266 5.7 10 1800 
6.1 ***** ** 263 4.3 263 6.3 1 2100 
5.0 ***** ** 258 4.4 260 7.0 1 2400 

DAY 05 

4.5 ***** ** 269 3.0 255 5.1 2 
4.3 ***** ** 275 3.0 281 5.7 11 
4.1 ***** ** 26u 4.5 261 7.6 24 
5.3 ***** ** 269 3.9 261 6.3 29 
6.0 ***** H 274 5.4 275 9.5 33 
4.7 ***** ** 279 4.6 281 7.0 7 
3.6 ***** ** 263 2.8 260 5.7 1 
3.1 ***** ** 255 2.8 248 5.1 1 

DAY 06 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

0300 
0600 
0990 
1200 
1500 
1800 
2100 
2400 

DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 

2.3 ***** ** 253 3.2 247 5.7 2 0300 
2.7 ***** ** 258 2.7 241 5.7 11 0600 
4.3 ***** H 263 3.4 258 5.7 22 0900 
5.6 ***** ** 259 3.4 254 5.1 15 1200 
6.6 ***** ** 261 3.7 246 6.3 20 1500 
6.1 ***** ** 285 3.3 293 5.7 8 1800 
5.0 ***** ** 286 2.3 287 3.8 2 2100 
3.9 ***** ** 284 1.7 281 3.2 1 2400 

DAY 07 

3.0 ***** ** 290 1.2 292 2.5 3 0300 
4.9 ***** ** 276 .9 286 1.9 14 0600 
9.3 2.4 62 273 1.9 283 4.4 93 0900 

10.9 2.0 54 289 2.2 269 5.7 68 1200 
11.0 1.8 53 275 4.1 268 8.3 32 1500 
10.4 1.8 55 282 4.2 294 7.6 20 1800 
8.3 3.2 70 281 3.1 289 7.0 2 2100 
6.0 ***** ** 325 1.4 297 2.5 1 2400 

DAY 08 

4.9 ***** ** 001 1.8 346 5.1 
4.2 ***** ** 106 1.8 091 5.1 10 
9.8 2.7 61 082 .6 120 3.8 88 

12.2 -5.0 30 096 1.1 112 4.4 108 
13.6 -5.7 26 357 2.4 332 6.3 78 
11.6 -6.9 27 353 4.3 355 7.6 34 
6.7. -3.9 47 005 3.1 354 5.7 2 
3.8 -1.7 67 075 3.2 073 5.1 1 

DAY 09 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

0300 
0600 
0900 
1200 
1500 
1800 
2100 
2400 

DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. MIS MW 

5.1 -1.1 64 071 3.2 063 5.7 4 0300 
7.2 -2.3 51 063 3.8 061 6.3 35 0600 

10.7 -3.9 36 069 3.6 053 6.3 74 0900 
13.6 -5.7 26 068 1.8 075 7.6 105 1200 
14.3 -5.1 26 264 1.4 181 5.1 44 1500 
13.6 -5.2 27 284 2.7 275 5.7 18 1800 
9.1 -4.2 39 055 2.2 036 6.3 3 2100 
5.0 -2.1 60 083 2.2 081 4.4 1 2400 

3.6 -2.1 66 065 2.1 077 4.4 3 0300 
5.1 -.9 65 087 2.0 106 3.8 22 0600 

11.1 -4.7 33 085 2.8 065 5.7 55 0900 
12.6 -5.6 28 138 1.2 084 5.1 16 1200 
11.1 -4.3 34 336 1.0 038 5.7 12 1500 
10.1 -1.7 44 031 3.3 025 6.3 15 1800 
6.2 ***** ** 030 4.0 031 6.3 2 2100 
4.4 ***** ** 049 1.8 036 3.8 1 2400 

3.6 ***** ** 057 .7 049 2.5 2-
4.5 ***** ** 081 .5 106 1.9 13 
6.4 ***** ** 124 1.5 115 5.1 27 
9.9 -2.2 43 150 1.1 355 7.0 43 
9.8 -4.0 38 008 4.4 018 7.6 21 
8.5 -4.8 39 356 5.3 356 9.5 10 
7.5 -4.7 42 357 4.6 354 8.3 2 
5.6 -2.7 55 012 3.3 359 7.6 1 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING June~ 1983 

DAY 10 DAY 11 

HOUR DEW WIND WIND GUST MAX. · HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR, SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C ~ DEG. MIS DEG. MIS MW DEG C DEG C ~ DEG. MIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. MIS MW 
----------------------------------------~-- ------------------------------------------- -------------------------------------------
0300 5.4 -2.9 55 046 'l " t.. • .J 052 5.7 4 0300 3.2 ***** ** 032 1.2 003 'l " t..o.J 3 0300 5.3 HlFH H 257 .8 257 2.5 3 
0600 7.6 -2.2 50 072 1.6 104 4.4 16 0600 6.5 ***** ** 057 .9 050 3.8 23 0600 6.1 ***** ** 258 1.5 245 3.2 13 
1)900 10.7 -3.5 37 030 3.6 033 7.0 51 0900 9.6 ***** ** 180 1.4 224 5.7 90 0900 10 .1 2.2 58 226 1.8 220 4.4 88 
1200 12.9 -3.5 32 138 2.6 104 6.3 82 1200 9 . 4 ***•:H ** 266 3.9 238 7.6 105 1200 12.2 -.1 43 231 1.2 191 5.1 36 
1500 13.6 -4.7 28 029 2.9 030 6.3 31 15.00 8.2 ***** ** 262 2.9 236 7.6 11 150 0 13.3 -.5 39 110 2.4 133 6.3 43 
1800 9.4 3. 0 64 085 3.4 094 7.6 16 1800 10 .1 3.9 65 262 3.6 250 6.3 12 1800 10.6 1.1 52 258 2.1 247 8.9 30 
2100 5.7 ***** ** 078 4.2 084 7.6 2 2100 6.8 ***** ** 264 3.0 231 7.0 2 2100 8.3 2.8 68 265 2.4 244 6.3 3 
2400 4.9 ***** ** 041 1.3 046 2.5 1 2400 5.8 ***** ** 273 .3 217 5.7 1 2400 6.3 ***** ** 276 1.6 275 2.5 1 

NiY 13 DAY 14 DAY 15 

HOUR DEW WIND WIND GUST MAX. HOUR DE\rl WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C ~ DEG. M/S DEG. MIS MW DEG C DEG C X DEG. MIS DEG. MIS MW DEG C DEG C % DEG. M/S DEG. MIS l1\l 

0300 4.2 ***** ** 283 2.0 264 3.2 5 0300 4.2 ***** ** 284 1.9 279 3.2 3 0300 4.6 ***** ** 28b 1.2 294 2.5 4 
0600 8.9 ***** 63 300 1.1 303 2.5 34 0600 5.9 ***** ** 284 .9 287 2.5 9 0600 6.0 ***** ** 321 .2 298 1.3 11 
0900 12.3 1.0 46 219 .7 134 3.8 75 0900 9.2 ***** ** 068 1.2 062 5.1 45 0900 9.8 ***** ** 124 .8 120 1.9 71 
1200 13.9 -2.7 32 lib 1.7 222 5.1 33 1200 13.1 1. 7 46 089 2.2 130 5.7 33 1200 11. 1 ***** ** 102 1.5 130 3.8 63 
1500 14.3 -4.1 28 109 1.8 099 4.4 31 1500 12.7 3.7 54 200 .8 251 8.3 44 1500 13.8 ***** ** 232 1.4 242 5.1 86 
1800 14.9 -3.6 28 224 1.3 239 5.7 21 1800 10.3 4.3 66 259 .,. -,J,,) 244 8.9 13 1800 9.3 ***** ** 265 3.4 246 7.6 13 
2100 9.4 6.1 80 246 5. 0 246 7.6 3 2100 7.4 ***** ** 237 1.7 242 5.7 3 2100 7.8 ***** ** 2451" ,9M263M5,11"' 2 
2400 6.2 ***** ** 260 2.8 251 7.0 1 2400 6.0 HUll H 353 .8 077 1.9 1 2400 ***** ***** ** *** **** ********** 

DAY 16 DAY 17 DAY 18 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C X. DEG. MIS DEG. MIS M\rl DEG C DEG C ~ DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 ***** ***** ** ******* 240M 1.~** 0300 ***** ***** !t!t *** **** *** **** *** 0300 ***** ***** ** *** **** *** **** *** 
0600 ***** ***** ** 214>'~1.JM14tM4,4M95 0600 l!HH ***H H *** **** *** **** *** 0600 ***** ***** ** *** **** *** **** *** 
0900 ***** ***** ** *** **** *** **** *** 0900 14.8 -.3 36 1711<1 1.111 213.<f 3.13M 99 0900 16.7 1.4 36 094~ 3, 2J.1 090,.., 5, 7M 76 
1200 11.7 3.0 55 243Jo\ 2.5M 1531<1 6.3M 54 1200 15.2 -.3 35 310M l.S,... 25~ 5./M104 1200 18.6 -1.4 26 093 2.8 125 6.3 29 
1500 13.1 .4 42 2691'1 3, 7M 272M 7, ty, 28 1500 17.5 -1.3 28 301 2.1 273 5.7 86 1500 20.0 ***** 22 103 1.5 107 6.3 21 
1800 11.8 3.3 56 1511'1 2.9"1 142M 7 ,bM 14 1800 17.5 -2.3 26 269 2.4 278 7.0 26 1800 20.2 -2.3 22 279 2.7 299 6.3 36 
2100 8.5 3.5 &6 l83M1.31"dS0-"'£,1~ 1 2100 13.0 -1.1 38 322 1.1 283 3.8 3 2100 14.1 2.0 44 267 3.4 264 7.b 3 
2400 ***** ***** ** *** **** 20~ 2.~** 2400 ***** ***** ** *** **** 03~ 3.~** 2400 12.3 ***** 60 344 1.0 304 3.8 1 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING June~ 1983 

DAY 19 DAY 20 

:J:NC. 

DAY ;:!.1 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WHiD WIND GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C 4 DEG. MIS DEG. M/S MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C ! DEG. MIS DEG. M/S MW 

0300 4.6 ***** ** 021 1.1 356 ~ 'j 
.lo<. 6 0300 ***** ***** ** *** **** 2861-1 3.2~** 0300 7.5 ***** ** 273 ':) ~ 

<.o.l 259 4.4 5 
0600 11. 2 ***** ** 208M , \M 15if.o\ 7, 6M 31 0600 Hli:·H HltH: U ******* 356M 2.5~** 0600 10 '1 ***** ** 279M 1.6M 160M4,4M 15 
0900 14.0 6.4 60 231"' 3.2 ..... 1i7 ..... 8.3M26 0900 13.4 6.8 64 294~ 1.2.,.... 268M 4,4M38 0900 15.0 6.1 55 216.-oll. 9 .... 163,o.. 4' <1M 76 
1200 15.6 6.4 54 253 4.9 263 8.3 63 1200 17.1 5.7 47 242 2.1 234 5.1 95 1200 20.3 3.8 34 243 2.3 240 5.1 81 
1500 12.9 5.9 62 236 5. 0 249 8.9 7 1500 18.3 -1.1 27 284 2. 0 258 7.0 79 1500 21.1 2.3 29 311 2.1 331 6.3 75 
1800 12.7 ~**** ** 201 .9 193 6.3 34 1800 18.2 1.5 33 231 4.5 219 7.6 39 1800 17' 1 4.7 44 308 2.4 355 8.3 9 
2100 9.2 ***** ** 263 4. 0 264 7.6 4 2100 13.7 5.6 58 235 3.2 246 7.0 3 2100 14.1 9.2 72 273 2.2 252 7.6 3 
2400 6.5 ***** ** 278 2. 0 276 3.2 1 2400 1 0 . 1 ***** ** 297 1.9 001 4.4 I 2400 1 0 ' 1 ***** ** 274 2.4 252 5.1 

DA'Y l:) ") 

··-~ DAY r)·••t 
,;. . ..::, DAY 24 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAO 

OEG C DEG C :::; DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C :::; DEG. MIS DEG. MIS MW 
-·--- ·-------------------------------------- ------------------------------------------- -------------------------------------------
0300 8.7 ***** ** 288 2.4 288 3.8 7 0300 1 0 ' 0 ***** ** 281 2.0 281 5.1 6 0300 6.1 ***** ** 315 1.2 358 2.5 4 
0600 11. 7 ***** ** 264 2.8 261 5.1 32 0600 11 . 1 ***** ** 256 3.2 241 5.7 21 0600 11.2 6.8 74 054 .6 355 'l C" 

..... J 37 
090il 14.7 7.6 62 249 4.7 253 8.3 73 0900 12.7 ***** ** 248 4.5 235 7.0 34 0900 16.9 3.5 41 106 1.1 109 4.4 78 
1200 18:7 7.8 49 254 4.6 250 7.0 85 1200 16.7 7.9 56 251 4.8 247 7.6 64 1200 20.9 -29.8 1 116 2.2 106 6.3 92 
1503 IS. I 6.3 46 2.51 4.1 244 7.6 25 1500 16.4 6.3 51 245 4.3 238 7.6 44 1500 22.6 -28.7 1 104 3.0 113 7.6 36 
1800 17.5 7.9 53 248 3.9 241 7.0 20 1800 17.2 3.4 40 270 3.3 242 5.7 36 1800 23.2 -28.3 1 101 2.6 150 6.3 36 
2100 14.8 7.9 63 261 3. 0 243 - '1 ;:,,, 3 2100 12.9 2. I 48 282 2.8 289 6.3 4 2100 16.8 b. 0 49 063 1.4 081 3.8 4 
2400 11.4 ***** ** 284 1.6 296 2.5 1 2400 11.1 5.9 70 296 1.6 286 3.8 1 2400 1 0 '6 ***** ** :m 1.4 278 4.4 1 

Dr~tY 
':)C" 
(....;) DAY 26 N1Y 2'7 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C %. DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C X DEG. MIS DEG. M/S MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 7.4 ***** ** 357 2.3 355 ~ 'j 

.l .... 5 0300 9.5 ***** ** 255 3.7 256 5.7 1 0300 b. 1 ***** ** 353 1.2 296 2.5 5 
0600 12.3 b.2 66 056 .7 005 3.2 36 0600 9.5 ***** ** 256 3.2 254 5.7 23 0600 9.3 Hl<H H 066 .8 123 'l " <..ooJ 22 
0900 19.4 4.2 37 296 1.0 262 3.2 76 0900 10.9 ***** ** 248 ~ ':) 

j,,_ 257 6.3 18 0900 8.7 ***** ** 113 .9 118 2.5 15 
1200 23 '9 ***** ** 119 1.4 129 5.1 91 1200 15.2 8.3 63 259 2.5 248 5.7 106 mo 10.3 ***** ** 120 .6 137 2.5 24 
1500 25.9 ***** ** 107 2.7 099 7.0 76 1500 18.4 9.3 55 252 3.3 261 6.3 85 1500 12.1 ***** ** 255 2.5 270 4.4 29 
1800 22.0 -1.4 21 241 3.7 219 8.9 17 1800 15.6 8.4 62 247 5.3 242 8.9 36 1800 10 '9 ***** ** 241 3.8 236 5.7 7 
2100 16.8 3.7 42 251 5, I 249 8.3 3 2100 1 0 '4 ***** ** 248 5.4 248 9.5 4 2100 9.5 ***** ** 263 2.2 245 4.4 2 
2400 11.4 I 0.3 93 253 5.2 246 8.9 1 2400 7. 9 ***** ** 275 2.0 270 4.4 1 2400 8.7 ***** ** 273 1.4 273 3.2 
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THREE HDUI~ SUMMr~RY FOR WATANr~ WEATI-lEl~ STATION 
DATA TAKEN DUIUNG Jonr:;) .' '1983 

DAY ;~8 DI~Y 2';) DAY 30 

HOUR DEll WIND WIND GUST MAX. HOUR · DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. D IR. GUST RAD 

DEG C DEG C k DEG. M/S DEG. li/S MW DEG C DEG C k DEG. M/S DEG. MIS MW DEG C DEG C X DEG. M/S DEG. M/S MW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 8.4 ***** ** 276 1.6 286 2~5 4 0300 5,1 *i!J!;H H 003 2. 0 001 3.2 6 0300 7.5 ***** ** 250 .6 269 'j t:" 

'-·"' 3 
0600 10 .1 ***** ** 229 .6 233 2.5 28 0600 8.5 li:HH ** 052 .8 011 2.5 36 0600 9.7 *HH 'H 323 C' 001 1.9 24 ,..J 

0900 13.9 ***** H 096 1.8 087 4.4 64 0900 15.6 7.7 59 119 1.9 11l9 4.4 73 0900 14.3 6.5 59 251 .7 ')~1'\ 

... ~1 3.2 91 
1200 16.5 6.6 52 092 3.1 085 5.7 72 1200 16.9 3.8 42 115 2.9 103 5.7 49 1200 17.8 1.6 34 167 1.3 090 5.7 105 
1500 13.4 ***** ** 165 2.1 240 8.3 27 1500 11.8 H'I.H lHi 186 1.4 251 7.0 22 1500 19.5 -1.1 25 291 t" 

'"' 177 5.1 71 
1800 11.3 ***** ** 248 4.0 235 7.0 15 1800 11.9 ***** ** 257 3.5 262 6.3 24 1800 18.7 .7 30 268 1.0 302 5.1 30 
2100 9. 7 ***** ** 259 2.9 246 5.7 3 2100 9.9 ***** ** 244 3.2 251 5.1 2 2100 14.3 6.5 59 249 2.0 245 5.1 3 
2400 6.6 ***** ** 335 1.0 290 2.5 1 2400 8.5 ***** ** 251 1.9 245 5.7 1 2400 12.4 2.5 51 292 1.4 268 ~ ') 

j,'- 1 



:J:NC. 

i"10NTHL.Y SUMMr:;RY FOR Wr~TANr~ WEr:!tTHER STATION 
DATA TAl< EN DUf~ ING June.' 1983 

RES. RES. AVG. MAX. nAX. DAY'S 
MAX. liiN. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TEiiP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERG"t DAY 
DEG C DEG C DEG C DEG M/S M/S DEG M/S % DEG C i\M WH/SQh 

-----------------------------------------------------------------------------------------------------
16.9 2.7 9.8 054 .7 2.3 270 9.5 ESE 41M -1.41"1 0.0 7630 

') 14.4 4.3 9.4 264 3.5 3.6 267 7.6 w 69.NI 6.51"'1 5. 0 3285 'l 
L.. '-

3 6.3 3.1 A ~ .. ! 269 3.7 3.8 275 9.5 w ** H:!'H !2. (J 2'16& 3 
4 7 ') 2.1 4.7 267 2.9 3.0 246 6.3 w ** ***** 'l 2643 4 ..... •'-
5 12.2 2.9 7.6 283 2.3 2.5 268 8.3 w~··~ 57M 2. 0-"' .6 6083 c nW .J 

6 13.6 3.7 8.7 027 1.7 2.7 355 7.6 N 39M -4.3M 2.0 7730 6 
7 14.8 3.4 9.1 059 1.7 2.9 075 7.6 ENE 42 -3.6 0. 0 8190 7 
8 13.6 2.6 8.1 054 1.9 2.6 025 6.3 NE 471" -2.7M .4 4700 8 
9 10 '8 3.6 7.2 012 2.1 2.9 356 9.5 N 44M -3,4M 'l 3723 9 •'-

10 13.7 4.6 9.2 064 2.3 3. 0 094 7.6 NNE 46M -2. 11'1 0.0 5598 10 
11 10.9 2.6 6.8 264 1.5 2.5 238 7.6 WSW 66M 4,2M 3 ') ..... 5840 11 
12 14.4 5.1 9.8 246 1.1 2. 0 247 8.9 w 50M 1.11'1 .2 7103 12 
13 15.8 4.2 10.0 241 1.4 2.3 246 7.6 WSW 41M - .81"1 0.0 7218 13 
14 14.7 4.2 9.5 264 .a 2.3 244 8.9 w 5QM 2.1M 1.4 6538 14 
15 13.8 .... 4,6M 9 .2,.. 245~ . 7/il 1. 6}'1 2 46--'1 7 .6}1 NW~ ** ***** 1.2,.., 6801.-i 15 
16 14.3"'1 4.61"1 9.5M 190,.., 1.61'1 3.1M 103M b.1,.,55Elt\) 511'1 2,2M ,8M 85631-1 16 
17 17,8M 10.31'1 14.11'1 303~ 1.1M 2.0~ 278~ 7.0M W (M\34M -1.51'1 O,OM 100511'117 
18 21.2 M 12.3,.., 16.8.M 006,.., 'l.M 2.7 M 264" 7, 6.., WNW(M)32 M '0,.., O.OM 99921'1 18 
19 16.5 4.6 10.6 251M 2.5.-. 3,4,14 249M B. 9M w (M)58 M 6.41"1 1.2 7i24 19 
20 19.2"" 3.5 .... 11. 4.NI 256 11 2,0 M 2.51'1 219"" 7 .6M WSW(I"!l49 /"' 4,3.M 0 '0,.., 90701'1 20 
21 21.3 4.0 12.7 274J"1 1. 9"" 2.6 M 3551" 8, 3M W (M}44 ./'\ 4.5M 0.0 9035 21 
22 19.5 8.5 14.0 258 3.3 3.4 253 8.3 IISW 55..M 7,5M 0.0 8013 22 
23 17.3 9.8 13.6 260 3 ' ·~ 

3.4 247 z.6 WSW 521"1 4,8.M 0.0 6723 23 
24 23.8 6.1 15.0 088 1.0 2.0 113 7.6 E o.o 9518 2.4 
25 26. i 6.4 16.3 250 1.3 3.1 219 8.9 WSW 49-"" 4.7M 0.0 9368 25 
26 18.7 7.3 13.0 253 3.5 3.6 248 9.5 IISW 591"1 8,2M .4 7388 26 
27 12.7 4.9 8.8 257 1.0 1.8 236 5.7 WSW ** lfHH 9.8 3043 27 
28 16.5 6.2 11.4 224 .7 2.5 240 8.3 w 60,., 7.4 M .4 6225 28 
29 17.3 4.5 10.9 220 .6 2.6 251 7.0 WSW 51M 5. 51'\ .4 5633 29 
30 20.1 7.5 13.8 257 .8 1.5 090 5.7 WSW 461"1 3.5!'1 0.0 8293 30 
MONTH 26.iM 2.1Jo'l 10.5M 2701'\ 1.0"" 2,7M 2.70M .!3 ,fi /"'t W(M) 46 .M 1. 6M 39, 4JII 2040821" 

GUST ',lEI. .... AT Mf~X. GUST MINUS ;~ I~HER'·Htl .... S 5. I 
GUST VEL. AT M(.1X. GUST MINUS 1 INTEl-< VAl_ 2.!5" 
GU~:;T VEL. i:; T Mr:;x. GUST PUJf) 1 INTEI~t.Jr~L 3.8 
GUST ')El ..... AT l"'l,;X, GUST PLUS ? 

1... INTERV(.iLS 3.9 

NOTE: REI...r:!tTilJE HUi"liDITY RE;-:;DINGS t:!tRE UN I~ El... I (.~BLE WI-lEN WIND ~~PEED~3 r:;RE LE:3E THAN 
ONE METER PER SECDND. SUCH REt::.DINGS HA'v'E NOT l~EEN INCLUDED IN THE: DAILY 
01~ MONTHLY l·\E(~N ~~-oR REL.r::.TitJE HUi•\IDITY r~ti'-lD DEl...J POINT. 

·X·';l,·X··X· SEE NOTES AT THE Bf:1CK OF THIS REPORT 'll.·';l:'"kX· 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING June~ 1983 

tJELOCITY (M/S) 
0.2 1 .o 3.0 6.0 1 (). 0 

TO TO TO TO TO 
DH!ECTION 1 .0 3.0 6.0 10.0 15.0 

:t:NC. 

1 ~;. 0 ;;2 0 . 0 
TO OR 

2:0. () GPEPtTEP T 0 T r:,L. 

------------------------------------------------------------------------

N .48 3.87 2.21 0.00 0 00 0 .00 (), 00 (. c:· .. 

' 
~,.;) t .. Jt} 

NNE t::" 1:.-
I ._j._,) 2' 06 1 I ~~~5 o.oo 0 .00 0.00 0 ,()() 3.8'7 

NE .4B 2.47 '9;;!. 0.00 0 .00 0 .00 0.00 ::s I ~37 

ENE .74 2.91 2' 03 o.oo 0 ,()() 0 .00 () .00 ~;' 68 

E !::"·") 
• .Jr... 3.39 1 ''73 0.00 0 .00 0.00 0.00 :'5. 64 

E:SE .44 4' 1 '7 1 .44 (),()() () .oo (),()() 0.00 6. 05 

SE I 2·6 2' 14 1 . 11 0.00 0 .00 o.oo 0. 00 :•5 I 50 

~)!3E . 1 :s 1 .40 .70 0.00 () .no 0 .00 (),()() 'j 'jf::" 
f- I (_,._J 

s .04 1 .22 .11 0.00 0 .00 0.00 0.00 1 , ::s6 

SSIJ.J .29 1 •:;•;> .ll 0.00 () .00 () .00 () .00 1 '•:) 
I(..,(_ 't.l;-

sw .ll 1 .81 2. 03 .04 0.00 0 .00 0. ()() 3.9B 

~JSW , ~:j ~s 
A. l!!" .... 

I ~ .. J I 12.50 I /"7 () .00 0.00 () ,()() 18.40 

l·J .77 9. <?6 8.63 '18 0.00 0.00 o. ()() 1 <>l. :'54 

WNIJJ . ~s<r 8.67 1 . 9:5 0.00 0.00 o.oo 0.00 11 .21 

NW I::" I:" 
,-.}-.} 2.4'7 ':)' ' .:.cl 0.00 0 .00 0 ' () 0 o.oo 3. ;:.u 

NNIJJ .5;~ 2. 14 .41 o.oo 0 ,()() 0.00 0.00 3. 06 

CJ~LM ' 11 
····-· .. ·-- ------ --·---·· -----· --·--- ·-·-··-·-- ·- .. -·-··-- -·--.. --

TOTAL 'i' . 0 4 54.46 37.39 1 .00 0 .00 0.00 0. 00 100 .00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2'712 '.JALID WIND OBSER'JATIDNS USED TO DEVELOP Fi~EQUENCY SUt1l"'!Ain 
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HOURLY PRECIPITATION SUMMARY FOR WATANA W[ATHER STATION 
DATA TAKFN DURING Julv. 1983 

PRECJP ITATJDN 'Jr~ti .. UF.:.F; Af~F JN MII .. I...IMETEP~1 

HOI.JR ENDING 

:J: ;-·.,1 c:: . 

DATE 0100 0200 0300 0400 0500 ObOO 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 ~300 240D DAT 

2 
3 
4 
5 
f:.. 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
':)') 

'-'-
23 
24 
25 
26 
27 
2B 
29 
30 
31 

0.0 0.0 0.0 .4 
3.4 .2 .b 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 .4 0.0 0.0 
0.0 .2 0.0 0.0 
0.0 0.0 0.0 o.o 
n.o o.o o.o .4 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

.2 .2 .8 .6 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
2.8 2.2 3.4 1.4 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 o.o 0.0 

.2 0.0 .2 0.0 

.b 1.0 .s 1.2 

.2 I .0 .8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 P.D 0.0 0.0 0.0 0.0 0.0 0.0 g,o ?.4 2.6 
0.0 U.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Q,O 0.0 0.0 0.0 Q.O 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o u u .4 o.o (!.0 u o.u Q,l) 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o .6 .• .2 .2 o.n o.o n.~ o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.P 0.0 0.0 O.P D.D 0.0 0.0 0.0 0.0 D.O n.o ~.0 

o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o n.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o n.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o n.n o.o o.o o.o n.o o.o o.n n.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .4 6.8 0,0 3.?. .2 0.0 .6 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 .2 0.0 0.0 
0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 o.o 
0.0 .4 .8 0.0 .6 0.0 .4 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .2 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .• 0.0 0.0 0.0 .2 0.0 .6 0.0 o.o 0.0 1.0 0.0 
.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 0.0 
0.0 o.o 0.0 0.0 0.0 0.0 .6 3.6 7.2 5.6 3.6 1.2 0.0 0.0 .2 .2 .4 .6 .6 .4 
.4 .b .b .b .a .a .b .4 o.o o.o o.o o.o o.o o.o o.n o.o o.o o.o o.o o.o 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 .o.o 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .2 .h 0.0 0.0 
o.o n.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .4 0.0 0.0 0.0 0.0 0.0 .6 1.8 
1.4 .6 .2 0.0 0.0 0.0 0.0 0.0 .2 .2 0.0 .6 0.0 0.0 0,0 o.o 0.0 0.0 0.0 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o n.o o.o o.o o.o o.o o.o 
0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.n o.o o.o o .o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o o.o o.o n.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 Q,O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 .8 2.6 2.0 2.2 .3 :2 0.0 
0.0 .2 .2 .2 .2 .2 .2 .b .8 .4 .2 ,P, 0.0 .4 .4 1.2 .2 .4 .4 .6 
2.0 .b .b .4 .4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.4 o.o .4 0.0 0.0 0.0 0.0 0.0 

., ... 
2 ., 
1.-

2 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING Julu 1 1983 

DAY 01 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DFW. ~liND ~IND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TtMP. PO\NT RH DT.R. SPD. PIR. GUST RAD 

DF.:G C DEG C 4 DF.:G. MIS DEG. HIS MW DEG C DEG C % DEG. H/S DEG. HIS Mt~ DEG C DFG C Z DEG, l1/S DF.G. M/S MW 

2 0300 9.1 HH:ri *I 280 1.9 279 3.2 0300 11.4 IIIII II 325 .6 347 1.9 2 0300 7.7 IIIII II 259 5.0 270 9.9 
0600 10.1 IIIII II 332 .7 070 2.5 6 0600 8.0 IIIII II 270 2.4 257 4.4 
0900 11.7 H!IH I* 266 2..5 252 5.1 29 0900 9.8 Ill-H. Hi 269 2.6 283 5.1 
1200 11.5 IIIII II 244 5.3 240 7,6 33 1200 12.7 7.4 70 258 3.4 278 6.3 
1500 11.2 IIIII II 248 5.4 247 7,6 17 1500 14.3 6.7 60 263 3.1 261 5.7 
1800 10,7 ***** II 242 5,3 243 7,6 6 1800 13,6 7,4 66 244 3,9 240 7~0 

2100 10.0 *11*1 H 249 4.5 247 7.0 1 2100 11.3 HHI H 251 3.1 243 5,7 
2400 9.1 IIIII II 252 3.6 252 6.3 1 2400 9.5 IIIII II 267 2.2 264 3.8 

10 0600 10.1. ***** ** 281 1.9 283 3.2 16 
32 09(10 12.6 ot-HFH H· 265 2.5 258 5.1 3U 
54 1200 17.0 6.2 49 272 1.9 243 4.4 64 
24 1500 19.8 3.4 34 258 1.2 ?01 3.8 41 
15 1800 15.3 *1111 I. 268 3.0 265 7.0 16 
2 2t00 14J6 ***•>?* ~·* 277 1.6 277 5, t 3 
1 2400 13.1 I·H·H H 043 ,7 004 2.5 

DI~Y 04 DAY 0 ~::j 

HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND \.liND GUST MAX. HOUR DFW tWJD WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. P8TNT RH DIR. SPD. DJ.R. GUST RAD 

DEG C DEG C I DEG. M/S DEG. MIS HW DEG C DEG C ~ DEG. M/S DEG. MIS MW DtG C DF.G C % DF.G. HIS DEG. MIS MW 

0300 11.2 11*1* 11 022 .9 no8 
0600 13.3 IIIII II 304 1.0 295 
0900 16.3 10.5 68 274 1.5 285 

2.5 3 0300 10.2 IIIII II 256 
2.5 18 0600 11.2 1111* II 257 
3.2 25 0900 14.0 II*** II 250 

1200 20.1 8.8 48 003 1.8 035 5.7 
1500 t5.3 IIIII II 033 .2 105 7; 0 
1800 14.2 IIIII II 259 2.2 266 5.7 
2100 11.9 IIIII II 246 4.6 239 7.0 

24 1200 17.9 11.5 66 261 
7 1500 21.2 12.4 57 257 

10 1800 19.8 IIIII ** 257 
3 2100 15.3 IIIII II 250 

2400 10.3 1*111 II 253 3.9 2.45 6.3 1 2.400 12.9 IIIU ** 245 

2.8 258 5.1 2 0300 11.1 IIIII II 250 3.4 229 5.7 3 
oJ 

" 3.3 253 5.1 17 0600 11.0 llfH·;( II 254 3,8 263 /;,3 
3.2 242 5.1 38 07'00 13.2 IHI* l!l 24fl 4.0 250 6.3 41 
3.0 263 5.1 85 1200 
2.7 246 5.7 77 1500 
3.7 251 5.7 26 1800 
4.5 260 7.6 . 3 2100 
4.3 246 7.0 1 2400 

15.6 H·:oa H· 248 4.7 261 7.0 76 
11.9 IIIII II 237 6.8 235 9,5 38 
10.2 1*111 II 251 5.4 244 9.5 9 
9.2 111*1 ** 254 3.7 262 5.7 
8.4 **Ill ** 273 1.8 ?.50 4.4 

DAY 0'7 DAY OB DAY oc;o 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DF.W WIND ~IND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAO NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C %,DEG. M/S DEG. H/S MW DEG C DEG C % DEG. M/S DEG. MIS MW DF.:G C DFG C Z DEG. M/S DEG. M/S MW 

0300 8.1 llll·)f II 279 1.5 285 2.5 2 0300 7.1 IIHI H 349 1.2 353 2.5 3 0300 8.1 I*H·lf Hi 062 
0600 9,2 IIIII II 266 1.1 282 2.5 13 0600 8.8 IIIII II 099 ,7 137 2.5 14 0600 8.7 111*1 II 070 
n900 12.3 IIIII II 1fl9 ,8 213 2.5 36 0900 13.6 4.5 54 121 1.1 102 5.1 42 0900 10.7 IIIII II 071 

2.8 076 3.3 2 
4.0 078 7.6 13 
3.9 n76 7.0 30 

1200 14.6 7.7 63 234 .8 256 3.2 43 1200 16.0 2.7 41 104 4.0 108 7.6 48 1200 12.7 5.4 61 066 3.8 
1500 15.3 7.6 60 202 .6 300 3.2 42 1500· 15.1 4.8 50 257 3.9 262 6.3 40 1500 15.4 3.1 ~4 046 2.5 
1800 15.7 8.0 60 078 1.1 129 2.5 18 1800 12.4 5.6 63 244 5.3 244 7.6 29 1800 11.3 IIIII II 012 

077 6.3 73 
059 7.0 46 

. 6 0 09 5. 1 14 
2b1 7.0 2 
261 5.1 

2100 12.4 IIIII II 328 .9 304 5.1 2 2100 8.8 IIIII II 247 3.5 249 7.0 J 2100 9.1 l!llll II 264 4.2 
2400 8.9 Hill II 275 2.1 280 4,4 1 2400 7.3 IIIII II 004 1.5 359 3.2 1 2400 7.7 H'lill II 265 2.2 



THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING Julu~ 1983 

DAY 10 DAY '11 "(){~'( "I:.?. 

HOUR DEW WIND WIND GUST MAX, HOUR DEW ~liND tmJO GUST MAX, HOUR 1)[::1-J l.mm tmlfl GUS1 MA~:, 

NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 
DEG C DEG C ?: DEG. MIS DEG. MIS MW DEG G DEG C ?: DEG. M/S DEG. MIS MW DEG G DF.G C ~ DF.G. MIS DEG. M/S MW 

0300 7!0 ***** ** 282 1~8 288 3,8 
0600 8, 7 IIIII ** 258 1.8 ~57 ~.4 

q900 11.9 9.5 ~5 239 ],8 243 7.0 
1~~00 14.2 
1500 16.4 
1800 10.8 

3.3 48 257 4.4 246 7.~ 

1.2 36 257 4.5 246 8.9 
6.8 76 262 4.4 259 8.3 

2100 9.7 lfllllf ** 288 2.1 019 6.3 
2400 9.9 lllllf *I 275 2.8 281 5.1 

2 0300 
21 0600 
87 !)9il(: 
11 120(1 
12 tsno 
3 180(1 
2 2130 
1 2400 

3, i 'H'H'il H 263 3, 7 2b0 b, 3 
Y.fi HHl: H 25S' 4.3 274 6.3 
10.~ 111~1 II 25~ 5,1 261 8,3 
12.? ***** ** 2~7 6.2 249 8,'~ 
13,8 813 69 248 5.4 24& 81~ 

13.9 13.3 96 246 4.9 242 7.0 
11. 1 Hll* H 255 4 , 2 252 7 , 6 
9, 4 lf-H-H H ('1!4 3, 6 268 5, 7 

D,~y ·1 4 

3 0J00 
t8 060(1 
?7 090[! 

~f: !''l}H 

12 180 0 
1 2100 
1 2401) 

8.2 Jflf*H H 

9.4 H·>fH 'H 

1 ':' .1 

15.9 
1 0 , 2 HH·~ 'i:·~ 

9.6 H·H>' H 

245 4:4 236 7,0 3 
244 4 I (! 251 7 I (I 2 ~ 

250 5.7 252 8.9 3 
246 3.8 254 7.0 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH D1R, SPD. DIR. GUST RAD NDNG TEMP, POINT RH DIR. SPD, DTR, GUST RAD NDNG TEMP. POINT RH DIR. fWD. DIR. GUST RAP 

DEG C DEG C :! DEG. ii/S DEG. M/S MW DEG C DEG C ?: DEG. M/S DF.G. MIS MW DEG C DEG C Z DEG. M/S DEG. MIS MU 

0300 
0600 
0900 

8.8 IHH ·l!lf 265 2.1 252 4.4 
8.6 HIH H 260 1,6 251 5,1 
9.6 Jfllll II 265 2.4 264 

2 0300 7.3 *I***** 019 
6 0600 9.1 lflllfl II 329 

4.4 22 0900 11.9 6.7 70 254 
4.4 25 1200 12.7 4.9 59 267 

1.2 265 5.1 15 1500 15.1 5.6 53 263 

') 

'· .5 100 2,5 3 0300 7.8 ~1111 II 097 
.3 004 1.9 31 0600 9.7 1111* 1'(: 

.6 072 1 '9 
092 1.0 10~ 1.9 n 

l 2~(1 1 0 , 5 ·)fH~H llf 264 1 , 8 279 
1.7 246 4.4 39 0900 13.7 IIIII II 275 1.7 286 
4.6 257 9.5 50 1200 15.6 7.4 58 257 4.? 253 

5.1 77 
7.0 101 

1 :m 11. s ***** ** 257 
1800 9.6 ***** ~· 251 

3.4 293 7.0 7! 1500 16.9 7.0 52 274 3.1 251 7.0 27 
2.4 238 7.0 15 1800 12.5 IIIII llf '277 

2 2100 10.6 I**** ** 286 
1 2400 10.2 IIJfll II 067 

2.7 267 8.9 7 1800 17.8 4.3 41 284 4.0 298 6.3 30 
2100 
2400 

8.5 *1111 II 101 .5 146 3.2 1.4 272 4.4 2 2100 13.0 10.2 93 297 2.6 235 5.1 3 
8.3 IIIII II 317 1.2 302 2.5 .7 124 2.5 1 2400 10.9 *****\Iii 289 1.2 288 2.5 

DAY '1.6 DAY 1 '7 DAY ! 0 

HOUR DEW ld.HlD WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW ~liND WIND GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH THR. SPD. DIR, GUST RAD NDNG TEMP. POl NT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. M/S DEG. MIS MW DEG C DEG C % DEG. H/S DEG. M/S MW DEG C DEG C I DF.G. M/S PEG. M/S MW 

0300 7.9 lllllf ** 308 1.0 270 3.8 3 0300 9,9 lfllll II 272 1.5 280 5.1 
0600 10.6 IIIII II 083 .8 092 1.9 33 0600 10.3 IIIII II 267 1.6 258 3,2 
0900 14.5 6.9 60 256 1.1 268 3.8 32 0900 13.1 7.2 67 259 2.2 239 3.8 
1200 16.4 7.7 56 268 3.4 262 7.0 44 1200 8.8 llllflf II 249 3.3 235 9.5 
1500 16.7 6.8 52 266 4.1 261 7.0 23 1500 8.7 ***II~· 239 4.8 240 8.3 
1800 14.4 8,0 65 291 3,7 285 7.0 7 1800 9.7 lllllf II 24J 3.5 245 b.3 
2100 12.8 IIIII II 287 2.6 298 5.7 2 2100 9.0 IIIII llf 289 1.4 259 3.8 
2400 10.9 >Hill II 266 1.7 261 3.8 1 2400 .~.6 HHI II Of,B 1.5 006 3.2 

2 0300 5.9 IIIII II 

14 0600 5,7 11*1* II 

91 0900 6.2 ***** ** 
4 1200 8,1 IH·:H llf 

10 1500 12.2 5.0 61 
9 1800 11.9 1.9 50 
1 2100 8.5 11*1* 71 
1 2400 6,( Hilll H 

650 1.6 050 3.8 2 
076 .7 049 3.2 9 
139 1.1 125 18 

122 4.4 34 
239 3,8 53 

324 2.2 338 4.4 11 

125 2.0 
255 1. 6 

357 1.7 
024 j '0 

354 3.8 
032 2.5 



I~ 

THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING Julu~ 1983 

T ;~.J c: . 

DAY ?0 0(-iY ;_:~ ".1. 

HOUR DEW ~!HlD WINO GUST MAX. HOUR DEW WH!JJ WIND GUST MAX. HOUR UEW WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POTNT RH OIR. SPD. D1R. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DFG G ~ DEG. MIS PEG. MIS MW 

0300 6.0 Jf·HH H 354 .8 054 1.9 3 9300 ***** ***** ** 
0600 8.5 ***** ** 322 .., 353 2.5 28 0600 ***** ***** ** ,, 

0900 ***** ***** ** 254M , 9M 248M3, Z,&,Hlf 090fi l!Jf·~H HlfH H 

1200 15.4 .3 36 021M 1 ,4.....,35flM3.8M33 1200 15' 2 ***** ** 
1500 16.8 -' 1 32 316 1.5 290 4.4 32 1500 13.4 7' 0 65 
1800 14.7 6,3 57 065 C" ,.J 231 8.9 26 1800 n.1 ***** ** 2100 11.7 5.4 65 324 1.0 284 3.8 2 2100 1 0 ' 4 ***** ** 
2400 lfHlf·~ ·HlfH lflf 229.M1.4.-'\247~4.4~H 2400 H·l!H lflflfH lflf 

272_1.1 1. 9~ 29G,Io\ 3, (MJfH 0300 H·lHH *HH H 

*** **** *** **** *** 0600 ***** ***** ** 
271M 4, 4-M 269M 6, 3H*H 090 [I H·Hlf H'Hlf ** 
263M 5.2M252J.oi8,3M 8b 1260 16.5 -.3 31. 
244 -1.5 235 7.6 25 1500 17' 1 .1 32 
250 4.1 241 8.3 16 1800 14.4 3.5 48 
282 2,7 288 5.7 2 2160 1 0 ' 8 ***** ** 
27411 2.3.("1259M 3.~-H 2400 -~Hlflf ·»HH H 

1781-\ 1.-~ JB.'t~ 2.~m: 

28~Jot , 5Jo\ 31 ~ i. ~~H 
IH H·H ·)}·H· HH Hi'>i 

20PM 1 , 61'\ ;:?6~ 4 . .e..., 90 
068 I .6 118 5.7 26 
259 3.5 264 9.5 31 
272 2.4 2~0 7.0 2 
35~ 1 , 7Ji. 351JM 2 , 5"'*'H 

DAY :.:~ ;:.~ D~,y ?3 UAY ?if 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, HOUR DHJ WH!D ~liND GI.IST MAX. 
NDNG TEMP. POINT RH D1R. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. D1R. G!JST RAP tiDNG TEMP. POINT RH DIR. SPD. l)J.R, GUST ~AfJ 

DEG C DEG C % DEG. MIS OEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C ~ DEG. MIS DEG. M/S MV 

030U ***** ***** ** *** **** *** **** *** 0300 8.1 ***** n 268 3.6 265 7.0 1 0300 ·~**** ***** ** ~** **** *** **** '*** 
06Un ***** lflflElllf H 171fot 2.~ !71J.\ 5,JMlflllf 0600 7,5 ***** ** 240,otl.3Jot268"' 5,1.-t 8 0600 Hl!H HHlf H lfH H*'-l HJ ***I H:<-

09Q0 ***** ***** ·l!lf *** **** *** **** *** 0900 ***** HlfH ** 11~ .9M11ilJ'\ 1 .'21t·Hlf 0900 11,5 8.9 ti4 246M 1 .P.~ 27~ 3.2M 32 
12Qi} 18.3 2. 0 34 238M3, ~1"1 236~ 5, 7111 76 1200 Hlf*lf lflf-l!H H lfH l'ilflflf *** lEHJf Hlf 1200 13,9 1.5 43 22~<M 1 .~ ?~•:!-M 5,111 b2 

1500 19.6 -1.6 24 239 4.2 240 7.6 71 1500 ***** ***** ** *** **** *** **** *** 1500 14.7 2.5 44 260 2.4 246 5.7 39 
1800 16.4 7.9 57 294 2.8 332 6.3 35 1800 10.2 ***** ** 228M 3.011 255"' 5.71'1 24 1800 13.1 5.1 5B 265 3.8 276 7.6 11 
2100 12.7 ***** H 273 2.6 260 6.3 1 2100 HHIIIl!H ** 2:\8M4.2M235M5,7.Ar*** 2100 \0.8 WfiH H 253 2.1 251 4.4 2 
2400 10.8 ***** ** 267 3.5 2£>5 7.0 1 2400 ***** ***** ** 28SAo\l.OJ\294,~o~1.9A·>iH 2400 8.~ ***** H 283 1.2 295 2.5 

DAY ?b 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEM WIND WIND GUST MAX. 
NDNG TEMP, POINT RH DIR, SPD, OIR, GUST RAD NDNG TEMP, POINT RH DIR, SPD, DIR, GUST RAD NDNG THIP, POINT RH DIR. SPD, JHR, GUST RAD 

DEG C DEG C % DEG. M/S DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS MW 

0300 ***** ***** ** 2301'1 , 91'\ 277~ 1 , ~lflf 030 0 ·HH·:t ***** llf 295M 1, ~295~ 1 , 9,_,'f:'f:'k 0300 8 , 5 HH·)f H 287 .9 301 1.9 2 

0600 ***** ***** ** *** **** *** **** *** 060Q ***** ***** ** *** **** *** IIIJf lllf 060fi 9. 7 ***** ** 083 .8 084 u 18 

0900 ***** ***** ** ******* U·~ **** lflfl'i 0900 ***** lllfH ** *** **** HI **** H·~ 0900 IHH IHH 5(1 1651"\ , 1M 301M3, 2k 55 
1200 17.0 -1 '3 29 263M 2.1M 277."' 5 .1M 79 1200 15.9 4.3 46 272 4.1 259 7.6 94 120 0 18.5 -1.5 2b 355 .4 125 6.3 R" -I 

1500 16.9 -.5 31 268 3.3 264 7.0 72 1500 15.9 3.9 45 272 4.7 266 7.6 b7 1500 19.4 -1 .2 25 265 2.3 283 3.3 77 
1800 14.7 1 .8 42 277 4.6 278 8.3 23 1800 13.6 4.8 55 272 4.8 258 8.3 23 1800 18.7 ,2 29 271 " " (,J 279 5' 1 18 
2100 10.2 ***** ** 288 3.1 'JQ') 6.3 2 2100 11.3 ***** ** 278 2.3 287 6.3 1 2100 13.7 5.4 57 273 2.4 250 3.8 1:1 

!-II- '-

2400 8.5 Hlli'H lflf 286 1.7 280 ') C" 
e_.,.J 1 2400 9.9 ***** ** 255 1.0 281 2.5 1 2400 11 'b ***** ** 295 1 7 

lt1.1 ?.7!,-, 2.5 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA Tr!:tJ<r:::N Dl.JF~ING J•Jlv_, :l9B3 

DAY ?B DAY :?.9 

HOUR DEW WIND WTND GUST MAX. HOUR DEW WHIP WIND GUST MAX. HOUR DEW WlNil WIN)) GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NONG TEMP. POINT RH DIR. SPD. OIR. GIJST RAD NDNG Tt:MP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C :! DEG. HIS DEG. M/S HW DEG C DEG C % DEG. HIS DEG. M/S MI.~ DEG C DEG C 4 DEG, M/S TlEG, MIS MW 

0300 7.1. IIIII II 013 1.5 358 3.2 2 0300 10.6 IIIII II 263 2.7 255 6.3 1 0300 9.3 IIIII II 269 2,8 258 4.4 
0600 ***H IH·H *I 067...,t,[l.l'\0f,fo\I.'J""'lfl 0600 12,2 IHH H 273 2.0 259 3,2 :)0 1)600 9.2 HH* H 264 3.4 258 5,1 1i 
0900 16.6 6,4 51 162M .9M115~2.511>\56 0900 15.9 \3,7 &2 241 3.& 236 b.3 I!B 0900 10.2 ·HI*l' Y:'k 259 3.1 258 5.1 15 
1200 20.8 2,0 29 246 1.7 269 5.7 83 1200 18.7 4,4 39 243 4.1 242 7,0 90 1200 11.0 IIIII II 244 3.6 246 5,7 22 
1500 21,4 -1.2 22 272 4,9 279 9.5 67 1500 17,8 6.9 49 241 4,2 231 7,6 28 1500 11.7 IIIII II 252 3.7 247 5.7 ?2 
1800 19.5 -1.1 25 270 5.3 272 8.3 27 1800 11.9 IIIII II 238 5.6 238 10.2 6 1800 \1,0 IIIII *I 254 J.6 ?53 6,3 8 
2100 12,9 5,6 61 262 3.4 260 7.6 2 2100 9,7 IIIII II 253 2.9 241 5,7 1 2100 9.7 IIIII II 253 2.3 254 3,8 
2400 12.7 111*1 H 268 2.3 239 5,1 1 2400 9.4 III·H H 274 2.0 270 3.8 1 2400 9,1 111-H Hi 274 1.6 ;~70 3.2 

:O(i y 3'.l 

HOUR DEW WIND WHlD GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DF.G C % DEG. M/S DEG. M/S MW 
-------------------------------------------
0300 8.5 IIIII H 256 1.8 253 3.8 1 
0600 8,9 HHI H 244 1.5 253 3.2 11 
0900 11 , 0 1*111 II 268 2.0 274 3.8 46 
12ou 14,0 *IIH II 279 1.5 279 3.3 39 
1500 th.l Hill II 360 1.6 007 3.8 71 
1800 12.7 ***** ** 272 1.2 7'J'J 

•J£..C. 5.1 30 
2100 11,5 HH·:>! H 258 .4 260 ":"r r 

i..I•J 

2400 1 0 ' 5 ***** ** 276 1.3 256 7 ? 
·.11£.. 



MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING July. 1983 

RES. MAX. 
MAX, MHL GUST pI VAl. MEAN MEAN 

DAY TEMP. TEMP. 
MEAN WIND 
TEMP. DIR. 
DEG C DEG 

RES. 
!HND 
SPD. 
M/S 

AVG. 
WIND 
SPD. 
11/S 

MAX. 
GIJST 
DJR. 
DEG 

SPD. DIR. RH DP PRECIP 

2 
3 
4 
r 
,J 

& 
7 
8 
9 

10 
11 
12 
1.3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
MONTH 

DEG C DEG C 

12.7 
15.1 
19,8 
21.0 
22.2 
15.6 
15.9 
16.2 
16.2 
17.3 
15.0 
17.8 
13.6 
15.1 
18.2 
13.3 
14.9 
13.7 
17 ,8,. 
15.9M 
l7.8M 
20.6M 
11.1M 
15.9M 
17,4M 
16.8.11'1 
20.?M 
22.1~ 

19.3 
11.9 
16.1 
22.2M 

9.0 10,9 251 
7.7 11.4 259 
B.B 14.3 274 

10.3 15.7 269 
10.2 16.2 253 
8.4 12.0 249 
8.0 12.0 264 
6.5 11.4 241 
6.8 11.5 051 
6.7 12.0 262 
7.8 11.4 253 
8.1 13.0 247 
7.8 10.7 264 
6.8 11.0 273 
7.2 12.7 277 
7.9 13.1 277 
6.6 10.8 253 
5.4 9.6 031 
4 ' 2" 11. 01'\ 323 ~ 
4. 7 }1\ 1 0 '3,41\ 260,., 
4. 2M 11. 0 1'\ 267 M 

1 0 • 8 11'1 15 . 7-"' 258 "" 
7.1M 9,31'\ 25111 
8.5M 12.2M 256 1'\ 
4. 2..., 10, 13M 276 1'J 
8.5.11'1 12.7M 272M 
7 . 9"' 14 . 1 ..., 278 1"\ 

5. 0"" 13.6 M 271 1'1 
9.4 14.4 249 
9.0 10.5 257 
8.5 12.3 275 
4.2~ 12.2M 2611"\ 

3.3 3.6 240 
3.2 3.3 270 
1. 7 2. n 265 
1.5 2.4 105 
3.4 
4.2 

.6 

.9 
1.4 
3.1 
4.7 
5.1 

3.5 
4.2 
1.4 
2.9 
3.3 
3.4 
4.7 

260 

304 
108 
076 
24·~ 

219 
5.2 253 

1.5 2.1 238 
1,6 2.2 257 
1.8 2.4 253 
2.0 2.4 262 
2.0 2.6 235 

'5 1. 7 122 
.6-"'\ 1 .51o\ 231-. 

3.4 M 3,6M 252M 
1. 0 J1 2.4 M 264M 
2.9M 3.4M 240M 
2. 4 II\ 3, 11"\ 265M 
2.2M 2.31" 27f,M 
2 . 8 ..., 2 . 9 "' 278 .., 
3 • 3 .M 3 . 4 "' 258 "' 
t.l .... 1. 7 }'\ 283 "' 
2 . 3 M 3 , 0 ~ 2.79 f\ 
3.3 3.4 238 
3.0 3.0 253 
1.2 1.6 322 
2.1M 2.9112,381'1 

11/S ! DEG r, Mil 

7, 6 WS\~ 

8.9 w 
7 ,Q w 
7, 0 ~JSW 

7.6 ~JSW 

9.5 WSW 
5.1 w 
7. 6 t.!S~l 

8.3 ENE 
B. 9 WS~! 

8.9 WSH 
8.9 WSW 
7 .o !i 
9.5 \.) 
7.0 WNW 
7,0 w 
9.5 WSl,l 
4.4 N 
8.9M N (1..1 

8, 3M ~~ {Ill) 
9.51'\ w flo\) 
7,61'\ w {,) 
7, OM WSI~Qo\) 
7 .6M ~~ CM) 
8, 3M WNI!l{,_.,) 
8.3"" l·J c:M) 
8,3M ~~ ~) 

CI.S"JI'I lol C,.,) 
10.2 WS\.! 
b. 3 W~i~J 

5.1 w 
10.2.~SM(,tt) M 

7.4 
4.2 

.4 
1 . .:\ 
0.0 

.4 

.2 
o.o 

,4 
11.2 

? 
tl .. 

0.0 
4.0 
1.2 

') 

'' 
0.0 

24.? 
6.6 
4.B 

0 

'" u 
2.8 

13.0 
0.0 
0.0 
0.0 
0.0 
0.0 
8.6 
fl. 0 

13.4 
"" 113.4 

CU~~T 1)EL., AT ~ir:~><. GU~)T MINU!:; ;_:?. :tNTFP'-)(.)L~:; 9., 
GU~:rr l)CI ..• AT i"IJA.,>(, CUGT MlNU::i l ·.n-HEf:',/()1... 8·3 
GU!H 1v1FL, ~~T Mt1X, C::UST f-'I..Url 1 J:NTE::R'-)Pd. '·5" 
GUST VEL. AT MAX. GUSf PLUG 2 INTERVALS 8~ 

DAY'S 
SOLA~ 

ENERGY DAY 
!.JH/SQM 

345(1 
513R 
6178 
3293 
{;813 
5000 
4.118 
5910 
~j015 

') 

'· 

6 
7 
8 
0 
I 

73(:.3 10 
445C 11 
8908 12 
3530 n 
5925 14 
6533 15 
5493 1[; 
3225 17 
4233 18 
6251Mt9 
6550-Ao\ 20 
7707,21 
9032,41\22 
21721'\23 
7241M2~, 

B526M25 
84241121. 
7487~<t 27 
7733M28 
6293 ?9 
2485 30 
4985 31 

1799%"" 

f'ICJT[: F<EL,~:TJ'..)[ 1-IUM:tDlTY I~EADJNC~~ td~F UNIH::I .. IAJ:JL.E I,!HLN I,!IN)) ~:~p[[J)!:; APF I.F~:>!:: Tl!t1N 
ONE i"lFTFP P CW !:ll·::r:mm , ~3UCH FU::r'i:O U~r:.;:;:; H(1 1JF NOT :HEFN r Nf::t. Uf>l::l) IN THE DA I l. Y 
OR MONTHLY MFAN FOR RELATIVE HUMIDITY AND DFW POINT. 
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WlND FRFQUENCY SUMMARY FOR WATANA WEATHER STATION 
'OATA Tf.~I<EN DI..IIHNC Julv, 1983 

'..)El...OCITY < M/~3) 
0 ':) 

'f ..• '1 0 "l 
*.,)I () /:), () 'l 0 0 

TO TO TO TO TO 
D I ::.~r:r:TT DN l 0 ·-;r I) 6 () 'I () 0 t ~5 ' 0 ... } ' . 

1 r.--~~ . () ?0 . () 
TO em 

:._:)o 0 r:;r;· Et, reP TOTt,L 

------------------------------------------------------------------------

N H6 .. .., 
d O:':i 0 no fl4 () . 0 0 0 no 0 00 ~!. ( .~.! !,:_:,; 

NNF 41 •J :::;B '1 ~j () 0 0 0 () (l () 00 0 no ., <.;·'/! '· 

NF ':)"::· l '71 :·:) {f 0 ()() 0 no 0 0 () 0 00 
,., '::,a·:J ' ..• r. .. . ' ' c. !" ...... 

E:NF:: 4~5 1 . 1 <? "\ 30 ()'/ () 0 (I 0 00 0 () 0 '?; 
' 

o;:.: 

r:: . ~5;:.~ l . ~·~B . 1:) .~. 
1 .. ,\.,J () 00 () . 00 () 

' oo () 00 2 . 'l (:; 

t::~:>E 41 'J. ' :.:.4 ~~. () 0 (l(l () 0 (l 0 on (l ()() ~-:·· o·:.'; 

GF l !"i 'l ()/f 0? i) i)() () 00 0 0 () 0 00 !. r)\'',1 . ' . r ...... 

s~:;E . l !5 . B2 04 0 . ()() 0 . () 0 () 00 (l ()() i. 0 '.1 

i''• .::. 30 <?3 . 0'? 0 00 0 on 0 ()() 0 [!() 1 ::;; 0 

~::; ~:; l,J . 30 6:.':) ' 1 1 0 00 0 0 () () 00 0 ()() '.1. (H 

~;)lA 4'.l t 41 "X ?0 40 0 00 f) () 0 () 00 .:.· '.:.:.il . ' •.) . ·J . 
v.J ~:> v! 56 

.. , 00 ;:.'() .. :vj ,., 
::-~ ~:_:; 0 () 0 0 00 (l (l () :·r,n :n . ; . i::. . . 

1,~ . m' :l4 ' ~5<? 'l fj . B7 . 34 () . oo 0 () 0 0 00 •':)t.. 
(,,,I..} ' 6<? 

l<JNIAI '?'J. 0 7~) 
,., 

'79 () ()() 0 00 0 00 n 00 '.1. ;.~ ;,:.~ !_:_:_i . \! . ,;;. . . . ' . 
N!A t.. "l t '79 'l ~'.'i 0 00 0 no 0 00 0 00 ':l ~.;5? '·''' . . '·· ' 

i'~Nl•.J 4~::i ') <y'7 1 p () ()(l (l ()(l 0 00 0 00 
,., 

61 . ' ;· (, 

CAI ... i"l :l 1 
......... -...... _ .................... .... ····-···· .. ·-· ............ ........ ...... ,,,_,,, ...... ........ ··- ........ , ................ - ........ __ , ........ 

TDTr~L. 
,, 

4:l 4B 1)!:) 40 ;;~ 1 l ?B 0 00 i) 0 [) n 00 ') 00 00 ; . . ·.} 
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July, 1983 

NORTH 

WEST· 

"25~-30% 
. . ·20~· •. 

. • . 10%.15%. • 
·5Y. . . . 

·ERST 

SOUTH 

WIND ROSE PLOT 

WIND SPEED 
CM/5) 

>=20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 



HOURLY PRECIPITATION SUMMARY FOR WATANA WEATHER STATION 
Ot~TA Tr~I<EN Dl.JRINC~ ~1U()US1.·, 7987; 

PPE::CJPITt~TJDN J.,tt1L.U[:;:; ttRE IN t1JI.I .. IMETER:;::; 

HDI.JP ENDTNG 

T ;··· .. 1c, 

DATE 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1bOP 1700 1800 1900 2000 2100 2200 2300 2400 OAT 

"! .... 

4 
C' 
.J 

(:, 
'7 
I 

B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
')') 
'-'· 

23 
24 
25 
26 
27 
28 
29 
30 
31 

o.o o.o o.o o.o o.o D.P o.o o.o o.o o.o o.o o.o o.o o.o o.o n.o o.o o.o n.o o.o o.o o.o o.o o.o 
0.0 0.0 0.0 0.0 O,Q 0,(1 0:0 0.0 0,0 0.0 0,0 0.0 0,0 0.0 Q,O O,Q 0,0 0.0 O.Q OJ! 0~0 0.0 o,r. ~.0 

o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o a.o o.o o.o o.o o.o o.o o.o o.o n.o o.o 

2o,b .4 0.0 U 
1.0 .t .lf u 0.0 3.0 0.0 

0.0 0.0 0.0 0.0 0.0 B.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - l.g - 2..8 
L6 0.0 'I.S - 7.f. 0, n a2 

'1.0 .2 0.0 .2 0.0 .2 .2 .2 0.0 0.0 0.0 0.0 0.0 0.0 u 0.0 o.o ,'1 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ii.O 0.0 0.0 0,0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 

.6 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

J.o 

0.0 0.0 o.o 
0.0 .2 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

.'I 
o. o o. o o. o o. o o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0 . 0 0. 0 0 '0 0 . 0 .2. 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

l.l.J 0.0 0.0 0.0 u 0.0 0.0 0.0 0.0 
'2.6 .If 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 o.o 0.0 

0.0 
0.0 
0.0 

0.0 0.0 0,0 0.0 
0.0 0.0 0.0 0,0 
0.0 0.0 0.0 0.0 

2 1.~ - - 3.2 
.2. o.o 0.0 0.0 0.0 0.0 0.0 0.0 - 2..0 0.0 2.2 J.2. 

'1.0 1.4 0.0 0.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 - 3.'f 0.0 .2. 1.0 
'+.6 .8 .6 o.o o.o 1.2 o.o .2 .2 o.o s.o. - 1.a 

0.0 0.0 0.0 0.0 .4 0.0 .4 .2 - - 1.2 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 
0, 0 0, 0 0 , 0 0, 0 0, 0 0 , 0 **** HH HH **** **** HH *-*** HH HH **** ~*** HH HH 'Hl'l* HH HHf H·H **** 

HiH HH HH **** HHi HH HU HH **** HH HH H·lflf HH **** HH H·H· **** HH HH **** HH ·HH HB· HI* 

l!l!H **** HH H-H HH **** **** **** **** **** **** **** **** **** **** HH **** **** HH HH **** **** **** **** 
**** **** l!Hlf dH HH HH HH **** HH **** **** **** **** **** HH H·H HH **** HHi HU **** ·HH -:Hll·lf HI* 
HU ·H** HH **** **** **** H·H **** HH l!Hl! **** HH HH HH **** *H* HH HH :HH **** HH 'H:H )EH* **** 

,, 
c. 

2 

2 
') 
<.. 

2 
2 
2 
') 
<.. 

3 
3 



T ,.,I c:: . 

THREE HOUR SUMMARY FOR WATANA WFATHFR STATION 
DATA TAKEN DURING August~ 1983 

OAY 01 DAY o;?. 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WUlD GLIST MAX. HOUR Dhl WIND WIND GUST MAX. 
NDNG TEMP, POT NT RH DIR, SPD. DIR, GUST RAD NDNG TEMP, POT. NT RH iHR, SPl), DJR, GUST RM NDNG TEMP, POJNT RH D1R, SPD, I)JR, GUST RAD 

DEG C PEG C % DEG. MIS DEG. MIS MW DEG C DEG C ~ DEG. M/S DEG. MIS MW DEG C DF.G C ~ DEG. MIS DEG, MIS MW 

0300 1 0 , 0 Hi*H H 312 1.0 297 1.9 1 0300 7.4 ***** 'k'l: 329 1.2 324 1.9 1 0300 7.8 H~Hl! ** 027 i '"! 0·12 ~ '"! 
'''" J1L 

0600 1 0 '3 ***** ** 2t.2 ':l ., 
'·•' 25B 5.1 11 0600 10.6 ***** ** 013 .7 020 ':l r 

L.•'--' 25 OhOO 11.3 ***** 64 
(159 1 '~ 004 ') c 

"'J 
')C 
'~ \) 

os·oo 12.6 ***** ** 260 3.2 261 5.1 34 0900 15.1 3.5 46 271 1.3 278 3.8 79 0901) 16' 1 5.1 4R 108 2.0 121 L4 65 
1200 16.9 7.8 55 242 3.0 248 5.1 129 1200 18.3 1.2 32 351 1.1 040 5' 1 46 1200 19.4 -.2 27 133 2.0 1'"l':l 5.1 rq 

·'·"- O.J 

1500 17.3 4.2 42 255 '"l r 'JQ':l 4.4 33 1500 18.6 -1.4 26 355 ') ':l 005 5' 1 77 1500 21.3 ***** ** 230 1 '8 ·:no 7.0 66 <-•.! L.U<.. '"''" '-"''V 

1800 13' 6 **'~** -H: 238 1.8 198 r 1 
.lot 6 1800 15.9 "1 "'" ''"' .J.J 001 3.7 358 7.0 16 1800 17.6 ***** ** 273"" 3. 91-\ 265M 7. o,-, 1 o 

2100 11.9 ***** ** 280 2.3 304 5,1 1 2100 12,5 2.6 51 008 3.0 010 5.1 2 2100 ***** ***** ** 281M 3.5M2t:J.M5,.a,.,.H\I: 
2400 8.7 ***** ** 308 1.3 303 ') !:' 

L.t.J 1 2400 10 '9 3.0 58 057 1.7 012 3.2 1 2400 H\I:H ·lfX·H·~ H *** lf·H·~ H'·X· *>*'If* Hlf 

DttY 04 DPt Y () ~::; '()(~i y 06 

HOUR DE.I.<l WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, HOUR DEJA WIND WH!D GUST MAX, 
NDNG TEMP, POl NT RH DIR, SPD, DIR, GUST RAD NDNG TEMP, POINT RH DIR, SPD, DIR, GUST RAD NDNG TEMP, POINT RH lHR, SPD, 1HR, GUST RAD 

DEG C DEG C ~ DEG. MIS DEG. M/S MW DEG C DEG C : DEG. M/S DEG. MIS MW DEG C DEG C 7. DEG. MIS DEG. MIS MW 

03tl0 ·H*H ***** H *** lE·H'·~ 

0600 ***** ***** ** *** **** 
0900 ***** ***** ** ******* 1 ~;I) I] ***** ***** ** *** **** 
1500 ·lf*Hlf ***** H *'** **** 
1800 ***** ***** ** *** **** 
2100 ***** H·:Hlf H *** ·H·H 
2400 ***** ***** ** ******* 

DI~Y 0'7 

*** HH *** 0300 lf·:HH HH\1: 1Bf 

*** **** *** 0600 ***** ***** ** 
*** **** H·lf 0900 ***** ***** H 

*** **** *** 1200 ***** ***** ** 
*** **** *** 1500 ***** ***** ** 
*** **** *** 1800 ***** ***** ** 
*** **** *** 21 0 0 ***** ***** ** *** **** H* 2400 H\I:H ***** H 

*** HH lfH HH ·l!H 0300 H·l!H HlfH H H\1: HH l!H ·~\I:·Hf 'Hlf 

*** **** *** HH *** 0600 8.5 ***** H 091M 1.41'\ O~'lJ>\ 1.9~H 
Hlf \l:lfH *** **** *** 0900 Hl!H ***** H H·~ HH !H~J! ·~H·l! **·~ 

lf·H HH *** UH lEH 1200 lfHH HlfH H 0971'1 ,.f:.J., 097..-, 1.~-H 
*** HH *** HH lfH! 1500 HH·l! ***** H 1811'11.~267..-,7.~*'>1 

*** HiH *** ·H·:H Hlf 180 0 l!HH HlfH H 2641'1 3, 91'\ *** HH **'* 
*** Hlf·~ H\1: HH Hlf 2100 UH\1: lf·HH H H·~ HH H\1: HilH: lfH 

30511 , 51'\ 305M 1. ~H 240 0 ***** HH* H iH~ HH lf'H HH l*·X 

DAY OB 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WJND WIND GUST MAX. HOUR DFW WIND WJND GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH OIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH OIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C ! DEG, MIS DEG, MIS M~J DEG C DEG C ! DEG, MIS DEG. M/S MW 

0300 ***** ***** ** *** **** *** **** H·~ 0300 ***** ***** ** 0041'1 1. Of')**'~ **** **'~ 0300 s' 5 *'**'** ** *** HH *** **** *** 
0600 9.6 ***** ** 0051'\ ,41'\002n1.3n17 0600 ***** ***** ** *** **** *** lHH *** 0600 ***** ***** :o !~801'12,51'\28ui'\3.P.of·:H 
0900 lfHH HiHlf H 0991'1 ,71'\1271'\1,3~** 0900 HlFH ***** H !*H **** *** HH *** 0900 9,6 ***** H 251f!2.0n260.1\3,S,.,19 
1200 HH* HH\1: lf·~ 1451"1 ,9M14~'1'\2.~H 1200 ~**** \I:HH ** liH HH Hlf HH *** 120(1 10.7 HH* H 23~ 1.8~<~245'\4,4.1\30 

1500 HH'f. ***** H 262!'\2,9/0'\262M4,J!~H 1500 H'.Hlf \I:HH H H·if ~lfH *** **** *** 1500 12.1 6.0 66 25211 1.9M266...,3,fl"''21 
1800 Hlfl!lf ***** H **'~ HH *** HfH *** 1800 HH* *HH ** 'lfH H·H Hlf HH ~'** 1300 12.3 1.6 48 271 2.5 283 6,3 10 

2100 ***** ***** '** **'* **** *** **** *** 2100 ***** ***** ** *'** **** *** **** *** 2100 ***** ***** ** 277~<~ 1. 51'\ 28::!>~'~ 4, W** 
2400 ***** ***** H 014"' ,7,... 0251'\ 1 .3~H 2400 'f.HH ***H ** 2281'\ ,f;,-,Hl! lfH-:1' *** 2400 8,5 ·~**** 6 278~ .6 .... 268.-.2,51'1 1 



n I.J ~=~ T ·r ;---.. 1 p., H '•"' :0 P C) E 1. .. E C T F<: T C 

THREE HOUI~ ~:;l..lMMAixY FOI~ k1AT(4Nr.t V.!E:PtTHER ~:;TPtTTClN 

DATA TAKEN DURING August. 1983 

D(.:1Y ·J 0 :OP.tY 1·.1 

:r h! c:: . 

HOUR DEW WIND WHID GUST MAX, HOUR DEW WIND WIND GUST MAX. HOUR OH! WIND WTND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. PQ(NT RH D!R. ~1PD. IHR. GUST RAD 

DEG C DEG C ! DEl:. M/S DEG. M/S MW DEG C DEG C :! DEG. M/S DEG. M/S M~l DEG C DEG r: Z DfG. M/S !lEG. M/S M\.1 

0300 6, 9 HH* H 281M . 71"1 29110\ 2, ~ 1 0300 ***** lfHH H *** HH *** \HH *** 0300 ·Hi*lhli ***** H lf*lf HH· Hlf **'*·if H~ 
0600 i*HH HHlf H 285,., 1.31"1281-"\2,5"'1*** 0.~00 ***** ***** H *** **** *******Hill: 0600 ***** i*HH ·H *** HiH li·H oHH H·* 

0900 ***** ***** ** *** HH H·lf HH *** 0900 lfHH· ***** ** *·H HH *·H HH *** 0900 lfHH ***** *·)1 *** HH *·H H'H H\li 

1200 13,5 1.1 43 2641'12,4J.\248M5.7.M84 1200 15.6 -.7 33 22P"'\2.1.., 206..,5.1"'1 80 1200 lEHH ***** -H- FH ·~H* H·'i: 'H?i·~ H·X 

1500 !4.7 .0 37 266r!J,4.M28~6.31'\641500 HHHi H·Hlf l!!f 2841'\3,~28:Z .... 7 .. ~H* 1500 *HH H*H H lfH HH '>.H HH lfH 

1800 lEHH HHlf H 273.1'\3.5M2b6~6.3~H 1800 ***** Hlf·:tlf H lfH HH lli·H lflliH lfH 1800 lli'HH Hlf·:H lfl! lfH' HH lfH HH Hlf 

2100 HHlf HlfH ·H lfH HH Hlf HfH Hlf 2100 lflflflflf HlfH H -~H l<Hlf :flfl! H·H! lf·H 2100 -~HH ***** ** lliH HH lfH HH ~H 

2400 10,2 HlfiH H 2851'1 2, 3M 28S.,... 3, 2M 2 2400 ·HHlf HHlf H lfl!lf **** lf*·lf Hlfl! lfH 2400 HH* HH·lf H H-lf HH Hlf HH lliH 

DAY '13 DAY 14 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DBJ WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. lHR. GUST RAD NDNG TEMP. POTNT RH D1R. SPD. OIR. GUST RAD NDNG Tf.M?. POINT RH DIR. SPD. JllR. ~~UST Q{\U 

DEG C DEG C ! DEG, M/S DEG, M/S MW DEG C DEG C !. DEG, MIS DEG. M/S MW !lEG C DrG r. !. DEG, 11/S DEG. MIS M~l 

0300 H\Hlf lfl!Hlf lflf *** lflfH *** HH lflflf 0300 HHlf HlfH H 291)1"12,1~"*** Hlfl! ·Hl! 0300 H-Hlf ***** *·lf 314-"'1.11'\322.1'\1,~lliH 

060li Hlflflf lfHH H *** HH lflflf lfHlli lfH 0600 ***** ***** lllli 245"13.1""*** Hlflf lfH 0600 lflllli'H HH·>1 'H 311M .9""3251'\ !.~:(·* 
0900 'H*** HHlf lfl! *** HH lf·H HH H·lf 0900 HHlf l!!flfH H 2791"11.91112701'\3,8"'*** 0900 6.0 l!H·H ·H 269,.,2.1-"'2t2,3.3M31 
1;_:0e Hfl!H HHlf Hi lFii·~ lf*lflf Hlf ·U·H lfllil! 1200 HHlf lfl!·:fH H l!H HH Hl! HlHf *** 1200 HlfH lfHH H 26411 2,5j0\ 257.-. 4.~'*** 
1500 HlfH lfHH H 1341'\ 1.3~·d25JI\3,2"'*** 1500 lflF!iH lfHH *lf liH H·H Hlf HH Hlf 1500 Hlilflf ****·~-:Hi iiH **** H·~ HH H·lf 

1800 lfHH HHlf lflf Hlf HlF!i Hlf ·:HH Hl>! 1800 lfl!lflflf Hlflfl! H 06?./'\ 1.0M 116l"l3,2nliH 1800 HlfH 'riHH lf1i lfH HH Hlf lHH Hlli 

2100 lfHlFii HHlf lflf lfH **** U·l! HH lfH 2100 HH·l! l!HH H l!Hi ·:HfH lf*lf HH Hlf 2101) lliHH HlfH H 35el\ J, Ul'\ liH ·HH -~H 

2400 lfHlflf ***** H *** HH ·l!H HiH l!lF!i 2400 lfHH HlfH H 302P\ 1, ~'-""309,._ 2, 5.••Hlf 2400 4, 3 iHH·lf l!!f 3041'\ , 81" Hl! *Hi* Hl! 

DAY 16 DAY ·J B 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WHW GUST MAX. HOUR DEW WIND WINP GUST MAX, 
NDNG TEMP, POUH RH DIR. SPD. DIR. GUST RAD NDNG TEMP, POINT RH DlR. SPD, DIR. GUST RAD NDNG TEMP, POINT RH DJR. !1PD. DJR, GUST RAD 

DEG C DEG C I DEG. M/S DEG. HIS MW DEG C DEG C Z DEG. MIS DEG. M/S HW DEG C DEG C Z DEG. H/S DEG. MIS MW 

0300 ***** UHl! ** 2581'\ 2,41'\ *** **** l!H 0300 'Hlfl!lf l!HH lfl! 0121"\ 1 .bM 006,.,3.2">'*** 0300 Hlflflf H>:H lFii 046111, 4JII 04A,., 3,2,.yH 
0600 HlfH ***** H l!H l>!Hlf *·H HH *** 0600 3, 7 lflflt:H H 076~ 1. 011 080JII 1, 91'\ 14 0600 HlfH H'Hlt: H *H **** Hf HH Hit: 

0900 9.4 4.8 73 2591'l4,l]J't2521'\6,~59 0900 HlE·lflf Hl!H l!!f 115 .. 1.21'\135112.~** 0900 Hl!H HlfH H Hlf HH *** HH l!lflf 

1200 13,4 1.3 44 236 3.8 241 7.0 94 1200 Hl!H l'iHH H 2221'11.1" 2261'1 1.9A\*H 1200 1iHH lfHH ** 2261'1 , 9111 215~3.2M*H 
1500 Hl!H lfHH oH 252-"3.61'1239.1'\7,~Hlf 1500 ***** ·:Hl!H H 28:Z-M2,5-'12B3_,.,3,~H 1500 16.4 12.4 77 354111.7M3241"\6.~b3 

1800 HH!U ***** lflf 247112,21')-H* 'HH HH 1800 Hl!H l'i·HH lflf 25.Y\ 2,6M252,3.8~?ilf 1800 lfHH U:ri-H H 0491'13.2.-, 051-"16.3.¥-H 
2100 6.8 l'iHH H 338, .7J~<~295,..,2.51'\ 1 2100 6.5 lfHlflf H 358M 1.4M359M2,511 1 2100 7.6 -12.8 22 08[!1'\2,0-"\lfH HH ~H 

2400 4.1 lflflfH H 00~11'\ 1.9-""004M3,2JI\ 1 2400 5.6 HHlf H 0151'\ ,9.M358~5.~..-, 1 2400 HHlf oH·lfH H *** ·HH Hlf lfHlf lEH 



M 

HY:OPDEI. .. ECTF? :t:C 

TI·IRE.E. HOUR EUMMAI~Y FOR I.~IATP.,NA I,.IFiYfHER ~3··u~TIDN 

:0 AT A T A I< EN D U IU N C A u 1J u ~; t . ".l ? B 3 

T f'·.IC. 

Di~Y ?·.!. 

HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WHID WHW P.IST MAX. 
ND~lG TEMP. POINT RH 01R. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. D1R. GUST RAD NDNG TEMP. POINT !~H DIR. SPD. JHR. GUST RAD 

DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C ~ DF:G. MIS DEG. HIS iH4 DEG C DF.G C 7. DF.G. MIS DEG. M/S MM 

0300 ***** ***'H H 'kH ~li*H *** **** H'k 0300 H-lfH ***** H *** HH ctH **** *** 0300 ***** ***** ·H l)'i5M .2.M 101.1\ l,:Y,"iH 

0600 ***** ***** !B' lEH **** *** **** H* 0600 ***** ***** U *** **** *** **** *** 0600 ***H ***** H 049M 2, oil\ H;{ ·:HH ua: 
0900 ***** ***"** ** *** **** *** **** *** 0900 *·HH ***** ** *** "**** *** **** *** 0900 ***** ***** ** Of.9M2.5""0/:.9M 3.~iE( 
1;~00 14.9 ***** H 127/11.~ 109M 4,4M 74 1200 ***** )}HH H H* HH *** HH )}·H 1200 HH·~ lfHH H Hlf 'HH ·lf·'f:·Y< HH ·H·:I' 

1500 16.5 ·lfHH H 256 1.7 226 6.3 54 1500 ***** ***** H *** **** l!H HH Hl! 1500 HH'k *·:HH H Hl! HH l!H HH Hf·~ 

1800 l!HH HH·lf if* 2481'13.~ 232~5.',M)}H 1800 lf**** :riHH l!l! *** HH 'H·~ HH *** 1800 H·:H·lf Hl!H H l!·:H HH H-lf H·:H Hl! 

2100 Hl!H J!HH H *** HH J!H ·~H·lf· J!J!l! 2100 l!Hl!l! l!HH l!l! H·lf **** H-'lf HH *** 2100 ***** l!HH ·U *·H: l!·~H *** HH lflFil 

2400 8.5 ***** ** 285M1.41"\285M1.9M 12400 ***** ***** H lfH Hlf·l! l!l!l! **** *** 2400 6.6 ***** 7 348/"' .6M00Y'I .61") 1 

HOUR DEW ~liND WHID GUST MAX. HOUR DEW WHiD ~!IN.D GUST MAX. HOUR DF.W WIND WIND (;LIST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DTR. GUST RAD NDNG TtHP. POINT RH DIR. SPD. DIR. GUST RAfJ NDNG TEMP. P01NT RH DIR. SPD. DTR. GUST Rt;D 

DEG C DEG C i: DEG. MIS DEG, MIS MlJ DEG C DEG C 4 DF.G. MIS DEG. MIS MW DEG C DEG C t DEG. MIS DF.G. MIS MW 

0300 ***** lEHHi H 3581'11.3.-1 357M 1. 9..;E'k·l! 0300 l!l!Hl! HiHl! lf* 072-1<\ 1. 3~ 067.-, 4, 91'1 1 0300 
060fl ***** ***** ** 026"' .7...,.35711'\l.W** 0600 ***** ***** n 0631-\ ,81"03<'~1.9M 6 0600 
09G;) 8.3 ***** ** 264"' ,7,...264.1'\2.~<A'\21 0900 6.8 ***** ** 068M1.0...,033-"2.5~2B 0900 

2.2 ***** ** 2671'\ 2.4" 258~ 3,8..., i 
2' 0 :HHiH ** 262M 1. BJ\ 250M3' B""' '~ 

3.4 ***** ** 2441'\ 1 .. 3~243~4.4~24 
12tir 'HHl! HHl!'lf* 2661'1 1.0~264~"1.~)1** 1200 JfHH ***** H 124M2.0...,127...,3.~~W.H 1200 8.1 H)}lfl! H 287J\ ,3M1J1.A\3,8-'l64 
t5oo ·H*** ***** ** *** **** *** **** *** t5oo ***** *H!** ** *** **·H *** **** HHf 1~~oo ***** ***** ** OMJ\ ,6M 037.., 3.2"*** 
1800 8.9 ***** H 1211'\1.1,..,11!.1M1.3M 61800 6.1 HJ!H H 17f.:M1,2Jot127M3,2M 71800 ***** ***** ** lfH **** Hlf H-H *** 
2100 ***** ***** ** 056M '1"" 1 02..., 1. 9~** 2100 5' 1 ***** ** 107M . 3~1b6J~t 1,;3/'l'Hl! 2100 3. 2 ***** ** 03211 1. 2M OO?.JI\ 3' (:MHlf 

2400 HHlf UlfH H 012~1.1M356113.2-•!Hlf 2400 HHl! la·Hlf l!-* 157"" ,4.-,152Jt1.7'JtYiH 2400 2.2 Hlfll* H 092J\1,t~088J\4,9"1 1 

D,~y ;:~6 

HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND WiilD GUST MAX. HOUR DEW WIND WIND f-LIST MAX. 
NDNG TEMP. POINT RH OIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GIJST RAD NDNG TEMP. POINf RH D1R. SPD. DIR. GUST RAD 

DEG C DEG C Z DEG. MIS DEG. MIS MW DEG C DEG C t DEG. MIS DEG. MIS MW DEG C DF.G C Z DEG. HIS DEG. MIS MW 

0300 ***** HlfH H 0991'\2,7M102_,3,8.-, 10300 6.5 HHlf ** 08llo\1.9}l089.-,4.4M 1·0300 Hl!H l!HH 'H 328111.2M327..,3.2,.¥H 
0600 HHJf ***** H 0951'\2,9"1095M4,4~'Hlf 0600 7.9 ***** H 063M2,(M06PJ14,4., 8 060fJ >***** lf·H!H H 342/\ l.3M329M2.~H 
0900 lfH*lf Hl!H H 092~ 3, ;y., 084111 5, l~H 0900 HHlf HHlf H 072Jo\ 2, 6J~<t 1061\ 5, 1"*** 0900 lfHH H·H* ** H'k **** *** **** *** 
1200 l!HH ·liHH ** *** **** *** H'H Hlf 1200 HHlf Hl!H H 128l'l3,4"'128.1"14.4~·~l! 1200 ***** ***** H H* HH ~** HH *** 
1500 ***** l.'l!Hl! H ~H HH l!H Hlf·~ *** 1500 13.2 3,6 52 10~..,2.41"11201')5,7...,56 1500 l!-'H·:H HHlf H *** 'lilf·H l'iH ·HH ~H 

1800 ***** ***** H 'kH HH ·H·)} HH H* 1300 H*H HH* ** · :Hlf HH Hlf *·lfH *** 1800 H'kH ·HHl! H *** HH 'kH HH *** 
2100 7.0 ***** H 071fi2,5#'\074A!5.7~H 2100 ***** l!HH H 328, .91')333~2.5M 1 2100 ***** l!HH H *** HH H~ HH *** 
2400 6.0 ***** H 067M 1.7"' 073.M3,2~ 1 2400 Hl!H lfHH ** 308J'l 1.3h 289~3.2M"'Hi 2400 lEHH HUll H *** H-H iiH i1lfH Hi! 



TNC. 

THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATr~ Tr;~zEN ()IJF{lNG ~~uou~=;t, 1 '?B3 

DAY ?n 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WHID GUST MAX, HOUR Df.b! WHHI WIND GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEI'W. PtntJT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C ! DEG. M/S DEG. M/S MW DEG C DEG C Z DEG. M/S DEG, M/S MW DEG C DEG C ! DEG. M/S DEG. M/S MW 

[1300 HHJE HlE-H 'H *** *•*** H·YI 'H:·:I'l'i *** 0300 H!HJE HHJE H 

0600 ***** ***** ** ******* *** **** *** 0600 ***** ***** ** 
0900 ***** ***** ** ******* Hl'i **** Hlf 0900 HlEH ***** H 

1200 ***** ***** ** *** **** *** HH l!H .1200 ***** H·:<:H :H 

1500 ***** ***** ** *** **** *** **** *** 1500 ***** ***** ** 
1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** 
2100 ***** ***** ** *** **** *** 1111 *** 2100 ***** ***** ** 
2400 ***** ***** ** ******* *** **** *** 2400 ***** ***** ** 

DAY 31 

HOUR DEW WIND WH1D GUST MAX, 
NDNG iEMP. POINT RH D1R. SPD. DIR. GUST RAD 

DEG C DEG C Z DEG. M/S DtG. M/S MW 

0300 ~**** ***** ** *** **** *** **** *** 
0600 ***** ***** ** *** **** *** **** *** 
0900 '**** ***** ** *** **** *** H·l!l *** 
1200 .. +)(JH- ***** ** *** **** Hf ·HH Hl! 

1500 HilfH lEHH H *** !1-i''H *** **** *** 
1800 ***** ***** ** *** **** *** **** *** 
2100 Hl!H HlEH H ******* *** **** *** 
2400 ***** ***** ** *** ·:HU lfl!lf ·iiHf Hlf 

*** **:Hi 

*** **** 
Hl'i H·l!* 

lf:a **** 
I·:H ·~IH 

******* 
*** **** 
·u* **** 

*** **** *** 0300 ***** ***** ** *** **** *** **** H':-~ 
Hlf HH lfH 060(1 lfH*lf lEHH H *** HH *** HH HH 

Hlf JEHlE lfH 0900 HHlf H·Hlf ** HlE lfH:·lf lfH ·HH li'H 

*** lfHlf Hlf 1200 lfHH lE·iiHl'i H Hi.' HH iFH HH lfH 

Hlf HH lfH 1500 HlEH lfHH: lf); '!'H H':H lfH H-H! H·lf 

lfH lEHlf HlE 1800 ***** HH:~ H H·ii 'HH lfH lti·i'H H·~ 

*** l!HlE *** 2100 ·HlhH': ***** H IH H*l Hlf 'HlH BH 

*** HH ;HJE 2400 HlEH ***** H *** **** *** HH *** 



1 
.... 
'". 

MONTHLY SUMMARY FOR WATANA WEATHER STATION 
0 ~~ T A T (.~I< F N D U I< I N G ?-! u q u ·:·; '1.' , 'J. <? f:5 ::, 

DAY 

1 
2 
3 
4 
5 
b 
7 
8 
9 

MAX. 
TEMP. 
DEG C 

17.8 
20.1 
21.4..,. 

*'***'* 
8.21'1 

14 .1-"1 
15. 0~ 
9. 0 }'\ 

13. 4-"1 

MIN. 
TEtiP. 
DEG C 

MEAN 
TEMP. 
DEG C 

RES. 
WIND 
DIR. 
DEG 

3.7 13.3 263 
6. 1 13.1 359 
5.~~ 13.4.., 141M 

***** ***** *** 
a.2, a.;~.., 305-" 
7,5"'1 J0,8M 192-"\ 
7,5..., ll.J/1 27911 
7,911 8.51'1 311M 
s . 2 ..., 1 o . a..., 259 ..., 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

15.0M b.f,M !0.8_., 270M 
lb.JJ'\ 13.1M 14. 7)') 262JI1 

')') 
'-'-

23 
24 
25 
26 
27 
28 

***** 10 .3~ 
9,5M 
7,71'\ 

14. 4, 
12.3.1>\ 
16.4M. 
17.011 

6.81"\ 
9 .o"" 
7. 9,.. 
8.51"1 
7,31'\ 

13.8JI1 
6. 01'\ 

·lEHH 

29 ***** 
30 ***** 
31 ***** 
MONTH 21 . 4 n 

***** 2.5, 
2. 4"'1 
l.OM 
2,3M 
(,3M 

3. 7l1 
8,51'\ 

l.8M 
1.0M 
5.1 M 

l.6M 

***** 
***** 
***** 
***** 

1.01'1 

***** *** 9.411 134'1 
6. O"' 285, 
4.4~ 275.M 
8,4M 255M 
7.3Jot 006.11 

10 .l.M 027...., 
12.8~ 2131'1 

lLHH lfH 

6.1 M 062M 
7.5~o, 307"1 
6.1H 102M 
5.2M 280,., 
4. 21'! 08\1111 
9 ,5.M 071.., 
3.8"' 3321'1 

lfUH *** 
***** *** 
H·l!H Ill* 

***** *** 
9, 011 283M 

RES. 
tmm 
SPD. 
11/S 

2.1 
1.6 

. 311 

**** 
.5M 

1.0,., 
.3~ 

.3M 
1.7M 

AVG. 
WIND 
SPD. 
M/S 

MAX. 
GIJST 
DJR. 
IlEG 

2.3 258 
2.1 3~·8 

2.111 238M 
HH lEH 

,Jill 305M 
2.2,., 2671"1 
1 •. ~,., 262 Jl1 

,9..., *** 
1. 9M 28311 

2.JM 2.2A>l 280M 
2.5~ 2,8M 283M 

HH **H l!H 
1.3,., 1.411 125~ 

1 . 2M 1. 911 270M 
1.7.M 1.91'1 257-'1 
ViM 3.1M 24111 

,61'1 1.5"' 358M 
1,21\ 2.3~ 324M 

. 9"' 2 . 31'1 226.11 

**** **** ll!l 
1.411 1.7M 06911 
, 4,., !.OM 3~i6M 

.9M 1.3M iJ67M 

.3M 1.B.M Ot:B ~ 
2.6.1'1 ;~.7, 074.M 
1,4.-., 2.2M 120"' 
1.1 ~ 1.2.11 327..., 

**** **** *** 
**** 
**"'* 
**** 

.611 

**** *** 
**** *** HH Hill 

2. 0~ 283.., 

TNC. 

MAX. 
GIJST pI VAL HEAt! MEAN 
SPD. DIR. RH PP 
M/S i: DEG C 

PRECIP 
MM 

5,1 w 52 6.0 1),0 
7.0 N 40 1.4 0.0 
7.0MESt(...,]41M LliM U 

HH Hl! H lfHH 

1 , 3M N!~ (I{) H ***** 2.1. 0 
7.011SSEC.M)601!1 4.411 1.6 
4,4,.,NNEIM)47M 4.9.1o! If.~ 

**** N (1'1} 6 "1 -27 . 6 .A1 I II. 2. 
6.3~>'~ ~~ (_,.,)6[1"1 UM S:l::> 
6. 3n Vi ~J 44..., 1. 3 .41 
7.6MSW CMJ37"1 ,5M 

**** *** ** ***** 3 . 211 E {MJ 63'1 2. 9 At 

3.8M W (/1} ** ***** 
4. 41'1 \~ (11} ** ***** 
7. 0 1'1 WS~J (/'!)4S'_., 1. 2M 

o.o 
o.o 
o.o 

'2.' .2. 
3.'t 
.3.0 

5.51'1 N ~J 52M 2.3-'t .2. 
6,31'\Nt ~~ 38-" -2.4.41 U 
6.3.-,ESE(h}32M -3.31'\ U 

**** *** ** 3.8.os ENE~)** 
3.2M N ~~ ** 
4. ·:;~ESC~) ·H 

4. 9"1 ~i (~ *~ 

5.7.41 E ~J *'* 
5.7M NE ((i!J 57..., 
3.2~"~ N ("') iH 

HH l!·H H 

***** 
·~HH 

Hl!H 
***** 
***** 
·HH* 

3.4 .... 

***** 
***'** 

2.&.2 
'2.2. 
0.0 
0. OM. 

**** 
1*11 Ill! ** **Ill ***I 
H·H *** l!l! lEHH HH 

**** *** ** ***** 1111 

7.61>1 ~~ (M)4bM .1.411\7.9M 

G U H T 1) E L • ~~ T ~i (.:1 X . G U ~3 T r·i JI··H I ~:; ? Ji•,! "fT:F) 1.) ,~d. S ~~i . '? 
(.;u~:n· • .. n::l... AT 1"1{~;<. cunr MH!U!::; 1 INTEH 1)r~~~- b.:·:;; 
Gl.J~:>T 1v11:::1.., AT h(iX. GUST Pl .. l..l!:i '.l J(,!'fF:.!~ 1)(.:11. h. 3 
CU~::;T UFI ... (~T t1(.:lX, CU!:)T PI...I.JE; ;:~ J:NTER 1v1 (~,!...S ~~. :.'.'.i 

PAY'S 
SOLAR 
F.NF.RGY DAY 
WH/SQH 

4:358 
6433 ;_> 

10 037"1 3 
·~***** 4 

~~40.., 5 
11387.., 6 
6744 ... 7 
2Wt 8 

4622M 9 
9458M 10 

162441111 
l!Hi!H 12 
!82W113 
5215"'14 
4360-"15 

11362At 16 
3678~ 1 '7 

13898 ..... 18 
!5725M19 

~***** 20 
1 no" ~~1 
2016"" 22 

5175}'124 
993..., ?.5 

4521),41 26 
?4V"' 27 

HHH 28 

-H**** ?9 
HHH 30 
HHH 31 
160540 M 

ND'fE: F~EJ.(1Tl 1J[ HUI·'iJDITY I~E(.\DINCS AF~F I .. IHF{I:::L Ii::-JJ:·H_i::: t...IHE:N l•JJND ~:~PFFn~:; t.d~F u::s~:~ Tl .. lt1N 
CH·H:: )vH:: T F F: P E:r<: H I·::C Cli'{() . !:; I.J r; H l:H:: ~YO l N 1:~ !:; H.~~, \.n::: i''-i U T B r:: E N U··~ C! ... U D F 0 I N T H E D r~ 11.. Y 
DR MONTHL.Y MfAN FDR RELATIVE HUMIDITY AND DEW POINT. 



R&M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

WATRNA WEATHER STATION 
August, 1983 

~~~~-r~~,-~~~~~~TT-r-r~,-~~rr~~-T~~-r~ 1BB 
N 
l: 
u 
' 3: 
l: 
15B~~~--~L_~~~ 

a. 12B 
G SB 
~ SB 
a. 3B 

. ,: '\ ~ 
1 ! J • I 

·-----'-" _,.L_.-_ _____ . __ ·~-...•. -•-

8B Ul 

SB ~ 
4B ll 
2B :;u 

B 

B 1----- ~~-~-~~~~~====--~-~·c·-~·~--~~--=-~-------4 1BB~ 

8B c 
SB ~ 
4B 8 
2B ~ 
B -< a. 

~ 50 1----~·---
~! 30 

' 19 
~ -113 

. ' .. 

3:-30 
~-501--~~-----

. . . ·1'"/ 
2 9 1--.LIILl'--- . __ _.__..__ 

16 

' 12 
Q 8 
;s 4 

\' ···1 \ 
, 
l 

3: 9~~~~-LLU~~~~L-~~~~~~~~~~~~~~~~~~ 
5 

t:J 
f'1 
G") 

(") 

36B 
288 ~ 
216 8 
144 t:J 
72 H 
B :;u 

:I 

' (I) 



l,JJND FRF.DUENCY SUMMt-.RY Ff.W v,l(.n(.~,Nt, v.J[,~T.HER ETATION 
DATA TAKEN DURING Auaust~ 1983 

'·..'E::L.ClC I TY <. rVH) 
() . :..:~ ·.t () :·J 0 6 ii ".1. 0 () 

TD TO TCl TO TD 
OTI:<ECTTCIN ".1. () :·:') . () (. () 1 0 0 1 ~'.'.i ' 0 

T i~·-) C . 

1 ~.i f) ?0 () 

TO Cl F~ 
:.:::0 . 0 CF?Et,TFP T 0 .. ,. (i 1. .. 

---------------------------------------·--------------------- ·····-· ........................................ 

N 
,.., 

1 4 .~. ;, -.< :~:.:: ;_:_~n 0 00 0 ()f) () 0 li () 00 ~' ... ' '·' . ...!' ..... ' 

NNE 1 ;~~ "J. ':) n•::· ;::.17 () 00 () ()() () ()() (l 0 ("i { ... . ! · . .J . 
NF ".l ?if "".? 

····' () !;$ ' l:i? 0 ' 00 0 ' 00 0 () () () 0 0 

ENE: ") -~-! ll 
· .. J'''' 4 ' 69 40 (l ()(i () ()() () 

' 00 n ' ()() 

E ' no 4 ' () 2~ :1. 0? 0 00 () 
' 00 f) 0 0 0 ' 00 

ESE 40 4 B:.·3 I.'""} 0 () (l () () () 0 00 0 00 ' ' •.:) I ' ' ' 

EE: ' 
':)•""} 
'-I ".l ' 7·4· ' 

~:~\? f) 00 0 ' 00 () 
' 0 () 0 () 0 

~:)GF () 
' 00 ':) 

( ... ' 
;;?.B 0 ' 

() () () 
' 

() () 0 () () () 00 0 00 

{"'• 0 00 DO 0 00 () no () 00 0 () 0 0 0 0 '··' ' ' ' ' 

s~w "1 ::~ 1 ' 4? 13 0 0 (J () 0 0 () 
' 00 (1 00 

!:;t.J I. •. ., ·:r B? :1. l~t' ··1 f) on () 00 0 0 0 0 00 •J / •,,1 . ' 

V.J ~:; 1_,1 ".1. 0'7 ~} . ~:j () I;:' 
· . .! ' 6:':) () 0 () () 00 () 00 (l 00 

I_.J ".l 0/ :l :1. 66 I!~' :::_; 0 () 00 () 00 () 0 0 () (10 ' ' d 

WNl>.J . ~54 6 ' '70 "J. 1.1'""} ., / 0 on () 00 {) 00 0 ' ()() 

Nl,-.1 40 f.!. ':>n i) 00 () ()f) 0 00 0 () () () 0 0 ..... ~ . 
NNkl l 0'7 ':l ~:;_; ~:j 0 () () 0 (l () () 0 0 0 00 0 () () (,,, ' 

Ci~Li''l 

······-- .. ······ ·····-······ ...... ................ ·-· .................... ·-······· .. ·-·-· .................... .... .... .... ······-

TUTt-,1 .. 1? H~.? '' •':;.i:) . C)!:) 
1.,.1 l ;?I) 

' ".l 1 () 
' DO () 00 0 00 0 00 

N 0 ·r F : (, L L F P 1::: DUE N C IF~~ ,::, F~ F F X P F~ L !:) !:) F D I N P 1-:: P C F NT 
'746 '.,1 i11... l 0 ~t.ll N:O OB!:lF I'~ 1v' ~~ T l DH!::: I.J~:lCD T 0 ()[ 'v't: i... UP r:· F~ E (~ UEN CY ~::: Ui'"iM ('' P ·y 

2976 WIND OBSERVATIONS WOULD HAVE BEEN CORRECT FOR 15 MJNUT~ DATA. 

".1. 0 n6 

A 4;.:~ ··y 
' 

1::" 
· .• .J ~'.'! () 

6 ' A?; 

"'" ._; 
' ?0 

~:_:j <? i) 

':) ,_ 
' ~-.:.~ E: 

··:) 
{,., 

ol'')f") {: .. () 

(:)() 

") ?1.; 

6 ' ::~ 0 

! : .. ::. ;:: () 

Hl 1'"1'7 
.·,';,,::. 

C) 
\.} '?"J. 

4 ' 
()<_? 

··x 
'·' 

,·:.":> 
1,,1·{,, 

:1. 7 ,_, 

........ ·-· ........ 

1 () 0 ' 
i) 0 



R&M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

WATRNA WEATHER STATION 
August, 1983 

NORTH ........... 

......... 

....... 

. . . . .. . 
.. 

. . . 
. ·.25%·.39% 

• • ·2B~· • 
• 'lB%'15%. • 

·5;'( • • • 
WEST· ·EAST 

..... 

...... 

...... 

. . . . . . . 

. . .. . . . . . 
SOUTH 

WIND ROSE PLOT 

WIND SPEED 
CM/5) 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 



~=== 1. ..1 ~::: :r T r---.1 .~:-, 

HOURLY PRF.::CIPIT~~TJDN Dl.IM~i(.~I~Y FDI~ 1_,_t,~T(.1NA l,J[(.~TI--IFI~ F;Tr,TIDN 
OATA TAI<F::t~ DUlHNG Geo tFo>i"lbr,>i", 1983 

P R [ C: J P I T 1-=1 T I 0 N V (.~ L. U E ~:; p, R F T N ri T l .. L. I liE T F Fl !:; 

HOl.JF< END T NG 

DATE 0100 0208 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 DATI 

4 
" ,) 

1-, 

7 
8 
9 

10 
i 1 
p 
13 
14 
15 
16 
17 
18 
19 
20 
21 

23 
24 
25 
26 
27 
28 
29 
30 

lf'Hlf Hll! **** HH HH H·H HH HH HH lfHit Hlflf HH 1<Hi·~ 'HH'* ·H'!H HBf·lf lfHlf HH H'H Hlf·lf HH HH :o~-H HH 

**** ·~·· **** **** 1111 1111 1111 1111 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 1.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 
O.o o.o o.o O.o o.o o.o o.o o.o o.o o.o 0.0 0.0 0.0 o.o O.l) o.o 0.0 r>.o 0.0 o.o o.o o.o o.o o.O 
0.0 0.0 o.o ().0 o.o o.o 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o o.o 0.0 o.o 0.0 0.0 o.o 0.0 0.0 

0-0 0.{) 0.0 0.0 0.0 0.0 0.0 0.0 O,C 0.0 O.D 0.0 0.0 0.0 0.0 O.o 0.0 ().D 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0;0 O.D 0.0 0-0 0-0 0.0 ().'() l'.D O.o O.D D.c;> .2 0.0 1,4 .~ 0.0 17.0 D.o &1.0 (}.0 
o.o 0.0 0.0 D.O P.o O.o 0.0 O.o 0.0 O.o o.o O.o 0.0 O.o O.o O.o 0.0 0.0 0.0 ().o O.D 0.0 o.o o.o 

0.() t>.O tJ.O 0.0 O.o 0.{) 0.0 O.o 0.0 ().O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 U.U 0,1) 0.0 O.o 0.0 

o.o o.o o.o oJ) o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.n o.o o.o o.o o.n o.o 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o n.o o.o o.o o.o o.o o.o 
0.0 1),0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o u 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 
0.0 0.0 O.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0 0.0 0.0 0.0 0.0 f!.O 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 o.o 0.0 8.0 o.o 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 ~-0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 
0' 0 0 . 0 0 '0 0' 0 0 . 0 0' 0 0 '0 0.0 o.o o.o 0' 0 0. 0 0' 0 0' 0 0' 0 0' 0 0 ' 0 0 ' 0 0 ' 0 0.0 0' 0 0 ' 0 0 ' 0 0.0 
o.o o.o o.o o.o o.o o.o o.o o.o· o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.n o.o o.o o.o s.o o.o 
0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 1.0 .6 .2 
0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .4 .4 .2 .2 i.O 0,0 
o.o 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 **** I*** llllfl **** **** **** 

Hill JlilfH HH lfllflf UU llfllf lfl*lf lfHlf lfHlf lfiH ll*lll HI* I*H llflflf lH'<H HH lf!fllf UH HH ·HH lfi·H lf'Hlf HI* Hi* 

IHI HH HI* H*l HH HH H-H lfHlf lf'Hlf HH llll!l HI* IIH lfHI llfH 1**1 lfHlf HH HH Hll IHI lflllf lfHI Hllf 

HH llfH Ill!!* lfUI H*l HHi HI* iHU llf-H HlH IIH lfHI lflfH lllilflf lflf*l HI* Hllf IHlf HH **** Hl!:lf ~lf·H Hklf HH 

*IH lfHlf l!IH H·U HH 'HH HH Hllf H·lflf HH llflflf lfllflf l!Hlf HH HH l!lfl-lf H'H IIH Ill* IHlf li-HI lfHlli Hfllf HH 

lfHlf HH HH Hlflli lfllflf -HH lflflflf HH lfllfll HH l!Hlf HI* Hlflf HH IIH Hll! Hl!l HI* HH lH':H lflfllf **** Hit* HH 

l!Hlf ·Hilf HH HH Hlflf *Ill Hll HH l!lflllf llflf* l!IH HH l!I~Hf HH lf*lflf lHtlflf lfllll lfiH HH lfHlf I*H H-H Hflllf HH 

Hlfl Hll HH l!IH llfll Hlflli llfl!·~ Hlfl! IIH Hl!l! HH *1*1 llllf Hll* lflflliit *llflf llil!lf* Hlflf HH 'H*I H·:H Hil'<l Hla -~U-lli 

lflll! lfHlf *lfll UH Hlflf **** l!Hlf ·HH lEUI **** llil!lfl *II* 1111 HH lflflfl! Hlfl! llf·ltl! lfllllf llflfl HH li'iH H·l!l Hll! iflfll! 

**I* lllllf ***I **** **** llllf **** **** **** lfl!lfl **** **** **** llfllf **** II** **** **** **** **** **** **** ki** **** 

1 
i' .•.· 

r 
1. 
1 ~ 
1 
1' 
1: 

1' 
':) ,_ 

"' .:. 

2 
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THREE HClUI~ flUMMAI:U FCW kl(.~TANA t-JFATHER !:>Tr;·r JON 
DATr; TPti<EN Ol.JI~ING Si-:?ptei"'lbl-=-)r .' :1. t;.>f:l3 

DAY 01 NYY 0 3 

HOUI< DEW WUlD WIND GUST MAX. HOUR DEW lHIID lJ.HID GUST MAX. HOUR DE\o! WIND WHW GUST MAX.· 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG fF.MP. POUlT RH DIR. SPD. DIR. GUST RAO NDNG TEMP. POINf RH f)[R. SPD. lHR. GUST RAD 

DEG C DEG C % DEG. M/S DEG. M/S MW DEG C DtG C 4 DEG. MIS DEG. MIS MW DEG C DEG C ~ DEG. MIS DEG. MIS MW 
------------------------------------------- ----------------------·----------------------M• __ .... ____ ... ---------·------------------·-------

0300 ***** ***** ** ·~** **** 'H* **** *** 0300 ***** ****·lf ** *** HH ******* 'H·~ 0300 HH·~ Hlf·H ** li:·H HH~ *** **** 
0600 ***** ***** ** *** **** *** **** *** 0600 ***** ***** ** *** **** *** ******* 0600 H*if·~ HH~· 'H lfH **** H* HH 9 

0900 ***** l!HH ·:H *** :HH *** **** *** G900 ***** ***** ** *·H **** Hlf H'H 54 0900 HH·lf lf·HH ** lfH lf·Hlf *** ·HH 

1~:!00 HlfH ~·HH ** *** **** *** **** *** 1200 -~**** ******* H·li **** ******* L'l 1.200 ***** H'.E!H H *** **** ·H·~ **** 38 Ul 

1500 ***** ***** H *** **** H·:k lfH'k Hl! 1500 lFHH ***** ** H·~ **** *** **** 44 1500 lEHH ·H:t:H H' *** ·'!:H'~ 'f&~ "'*** 
,.., 
r...l 

1800 ***** ***** ** *** **** H'k H-H Hlf 1800 ·Hl!H lfHH H *** **** ******* 8 u:oo ***** HH·Yi Hi "'** **** *** oHH <" .J 

2100 H·l!H ***** ** *** **** *** **** *** 2100 ***** ***** ** *** **** li·H HH t 2100 3.2 -5.2 54 065"" 1 , 7M (148M 5, 1M 
2400 lfHH HHlf ** ******* *** **** *** 2400 ***** ***** ll·~ *** **** lB':·)f HH 1 2400 1.4 -b.2 57 084 2.0 OR6 3.2 

DAY (}4 :OPtY 0~5 Dr.~Y 0 /; 

HOUR DE~ WIND WHlD GUST MAX. HOUR DEW MIND WIND GUST MAX, HOUR DEW WIND WJND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG Tt.MP. POINT RH DIR. SPD. DTR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. D!R. GUST RAP 

DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C % DEG. M/S DEG. HIS MW 

0300 .I Hl!H (ol *** **** 05"'1 1..S I 0300 ***** ***** ** *** **** Hll Hlf·li l!:H 0300 l!HH 'Hlfl!lf ** *** **lB< *** **** *** 
0600 .9 ***** "" *** **** oq-z '1.5' ' 1600 ***** ***** ** ******* *** **** *** 0600 ***** ***** *' lHlf :HH HI ·:>HIH H:·'k 

0900 S.7 *****So *** **** "" '3.9 29 0900 ***** ***** ** *** **** Hll l!Hl! l!:H 0900 lfHH Hl!H H *** **** *** **** *** 
1200 7.1 -4.7 43 0201" 2, 7M 358~ 5, 7M 43 120 0 lfHl!* HH* H *** **** H·ll HH Hl!: 1200 lfHH llilllfH H lflf-)1 **** *** **** *** 
15011 9.7 3.7 66 027M 3. OM 025M 5. 1""*** 150 0 ***** ***** ** *** **** *** **** *** 1500 ***** ***** ** *** **** *** **** *** 
1800 ***** ***** ** liH HH 0951-\ 6.1"'*** 1800 ***** ***** ** ******* l!H **** lfH 1 BO 0 ***** ***** ** ******* lf-:H l!Hll l!H 

2100 ***** ***** ** *** **** 12f.M3.PM*** 2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** *** **** H·~ HH H·~ 

2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** Hll Hill* *** **** *** 2400 ***** ***** ** ·YiH H·i<* *** ·~*** *** 

DAY 07 DAY OH 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW .WIND WIND GUST MAX. 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAil NDNG TEMP. POUlT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C % DEG. M/S DEG. MIS MW DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C % DEG. M/S DEG. M/S MW 

0300 ·~**** ***** ** Hlf HH *** **** *** 0300 ***** ***** ** *** **** 0241' 1 . 9.~o~*** 0300 ***** ***** ** lfH l!H·ll *** **** *** 
0600 ***** ***** ** *** **** *** **** *** 0600 ****~ ***** ** *** **** Hl!i l!lll!lf *** 0600 HHJ!i ***** H *** **** t38M u~*** 
0900 ***** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** **** Hlf lf·H·~ HI 0900 HHI H·YiH lEI! *** **** l!·H HH *** 
1200 ***** ***** ** *** **** H» **** Hl!: 1200 Hl!i*lf Ul!U H ******* *** **** ~** 1200 8.2 ***** lEI! 16111 ,71'1 Hl! HH lfH 
1500 ***** ***** ** ******* HJ.' HH Hl!i 1500 l!UH HUll ·H *** **** lllll ll!:lfl! Ill 1500 8.8 3.3 68 2721"2.~ 2801'1 b.3t-, 17 
1800 5.0 2.8 86 11~ 1.61-. 2661'18.31\ 3 1800 *·**** ***** ** *** **** *** **** *** 1800 7.1 2.6 73 296 .9 319 3.2 3 
2100 ***** *****"** ******* 025M 3 , (_..,·JfH 21 0 0 *Hill l!HH H . *** **** *** **** *** 2100 3.8 1.7 86 310 .9 357 2.5 
2400 ***** ***** ** *** **** lf·l!l HH IH 2400 H:H!lf lfHH H *** **** l!H l!:H·Yi l!:H 2400 3.1 1. 3 88 341J., 1 . o, 355"' 1 . 9~•** 



:1: r--..!c. 

THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA T~d<EN DI.JP I NG SE-~!:> t eMber.' 1 9E!3 

DAY 10 DAY 11 

HOUK DEW WIND WIND GUST MAX, HOUR DEW WHJfl WIND GUST MAX, HOUR DEW WHm WHHl GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. P01NT RH DIR. SPD. D1R. GUST RAD NDNG TEMP. P01NT RH DIR. SPD, D1R, GUST RAD 

DEG C DEG C % DEG. MIS DEG. M/S MW DEG C DEG C I DEG. MIS DEG. M/S MW DEG C DEG C ~ DEG, MIS DEG. H/S MW 

0300 lBfHlf lWiH H lfH 'HH 05UI't 2, 91'1lfH 0300 

0600 ***** ***** ** *** **** *** **** *** 0600 
0900 6,0 l!HH ** 152M ,9M 182M2,!WH 0900 
1200 l!HU ***** 76 lfH HH Hlf H·:H *lH 1200 
1500 10.4 2,0 56 264M2,8M252M5,JI"\53 1500 
1800 8,9 1.8 61 258 2.8 257 5.1 3 1800 
2100 5.9 1.7 74 353 1.2 oon 3.8 1 2100 
2~00 4,5 1.9 93 01B t.& Q06 3,2 1 2400 

n.~,y ·.i.3 

2.7 1,4 91 065 1.1 098 2.5 1 0300 ***** ***** ** 
1.6 ,4 92 10~oM 1.4/o1 0971"\ 3,2M 40600 2,8 ,4 84 
4, 8 lfHH ** 09)M 2, 1M 09::-M 4, 41"1 16 0900 lf:HH Hl!·H H 

9,5 ,9 55 1311'\ 1.411 096M3,81"126 1200 11.0 , 1 47 
10.5 .8 51 104 2.4 088 4.4 12 1500 9.8 ,4 5? 

Ill 1111 01? 2,5 1*1 

029 1 ,4 005 2.5 1\ 
10[\fo'l 1 'OM 119M4, 5M*H 
196M 1 '.d,_M J:i:u.. 4' lJ\ b2 
259 1.8 {58 4.4 16 

8,7 ***** 55 094 1.5 105 3,2 2 1800 7.5 ***** 63 284 2.0 293 5.7 3 
275 1.4 2:.4 3.2 i 'l 

\.-'•'- 1 '8 79 .4 66 01'?\ ,'7 331 2.5 1 211)0 5.1 
4.5 .3 74 o1B 1.3 no3 ?.5 ,6 i9? 2. 5 

J.){.,y ·.1 ·4 

HOUR DEW MIND WIND GUST MAX, HOUR DEW WIND ~!HlD GUST MAX, HOUR DE~ I.WlD WJND GUST MAX, 
NDNG TEMP. POiiH RH !HR. S?TI, DIP., GtJSf RAD NDNG TEMP. POINT RH DIR. SPD. DIR, ~UST RAO Nfli~G TEMP, PQINT RH DTR, :~PD. DIR, GUST l!AI: 

0300 
0600 
0900 
1200 
1500 
1800 
2100 
;~400 

DEG C DEG C h DEG, M/S DF.G, MIS M~ Dr:.G C DEG C % DEG. M/S DEG. HIS MW DEG C DEG C % Df:G. M/S DEG, M/S MtJ 

1.3 -37,9 3 072 ,7 068 2.5 1 0300 
2.7 ,7 87 062 2.0 072 5.7 3 0600 
4.0 ,7 79 079 5.1 087 8.3 15 0900 
6.2 1.6 72 089 5.4 089 9.5 19 1200 
7.8 1.5 64 091 4.8 088 8.3 18 1500 
7.2 1.1 65 090 4.8 095 7.6 3 1800 
3,7 -,5 74 077 4.4 084 7.0 1 2100 
2.4 -1.2 77 056 3,4 057 5.1 1 2400 

DAY 16 

2.2 -,9 80 070 3.2 080 5.1 
3.2 .1 80 058 3.1 057 5,1 
3.8 1.3 84 081 2.9 091 5.7 
5.1 3.7 91 090 2.9 087 5.7 
4.4 3.9 97 263 3.1 228 5.7 
3.1 2.7 97 279 3.0 285 5.7 

.9 -31.2 7 267 1.6 294 3.8 
,7 ***** 6 304 .9 311 1.9 

D(-W t '7 

1 0300 ,7 lfHH 5 300 .. ~ 252 2,~; 

4 0610 .1 -~3.1 6 278 t ,4 257 4.4 3 
9 0900 l!Hilf ***** I·~ lEI* IIH 35~1"1 1, 9M~lH 

29 1200 5,4 ,2 69 303M ,8.M 30~ 3.2"1 31 
27 1500 6.8 -,2 61 111 1.4 320 4.4 38 
2 1800 5.0 -2.1 60 055 2.2 Oh9 4.4 3 
1 2100 1.9 ***** 72 015 1.7 014 4.4 1 
1 240o 1.3 -3.0 73 002 .9 ono 1.9 

DAY l B 

HOUR DEW WIND WIND GUST MAX, HOUR DEW WUlll WHm GUST MAX. HOUR DEW WUlD WHJD GUST HAX, 
NDNG TEMP. POINT RH DIR. SPU. D1R. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD 

DEG C DEG C % DEG. M/S DEG. HIS liW DEG C DEG C % DEG. MIS DEG, MIS MW DEG C DEG C ~ DEG. H/S DEG, H/S MW 

0300 -1.3 ***** 86 015 1.2 005 2.5 1 0300 -2.4 -4.1 88 028 1.5 049 2.6 1 0300 -3.2 -5.2 86 039 1.8 025 3.2 
0600 ***** ***** 93 021"' ,71o\ 004..,2.&-1 3 0600 -3.2 -3.9 95 056 1.1 011 2.6 8 0600 -3.6 -5.3 88 0541"'\ 2.61"104;:.-, -\.41" {:, 
0900 1!1111 H·l!H llf HI Hll 0881"\ 1, ~H 0900 ·~lflfllf l!HH H *** ·l!l!H 125M 4, ~~H 0900 *HH ***** lfl lflfl HH 081M 1, i).,IH 

1200 8, 9 -1.0 50 137M 1.11' 1241'\ 3, pol'\ 57 1200 8,3 -1.0 52 166M 1. f.k 2461o\ 5, 11'\ 56 1200 7, 9 -1.9 50 098/"12 .2M 0941' 5, 7M 35 
1500 10.2 -2.2 42 102 2.3 126 6.3 38 1500 9.4 -2.3 44 257 4.0 243 6.3 36 1500 7.8 -3.8 44 098 4.1 108 7.0 19 
1800 6.2 -3.2 51 091 2.5 087 5.1 3 1800 5.5 -3.9 51 286 3.2 282 6.3 2 1800 5.1 -3.4 54 079 3.8 092 6.3 2 
2100 1.8 -3,4 68 044 1.8 029 3.2 1 2100 2.5 -3,4 65 347 .B 322 2.5 1 2100 3.5· -4.0 58 046 2.4 045 3.8 
2400 .1 -3.4 77 013 1.8 013 3.2 1 2400 -1.6 -4,4 81 012 1.9 001 3.2 1 2400 2.8 -3,9 61 042 2.3 051 3.8 



1:.<: 

~::: I..J ~::: T T !'"--' .-=~ 

THREE HOUR SUMMAI\Y FDI~ t>JATANA WFATHER ~:;TATIDN 

DATA TAKEN DURING SeoteMber~ 1983 

DAY "!.9 DAY ;:~o 

HOUX DEW WIND WIND GUST MAX. HOUR DEW WJNll WHIP GUST MAX, HOUR DF.W WIND WIND GUST MAX, 
NDNG TEMP. POINT RH DIR. SPD. DIR. GIJST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH IHR. SPD. DIR. GUST RAD 

DEG C DEG C 4 DEG. 1115 DEG. HIS 11\t! DEG C DEG C % DEG, HIS DEG, MIS iii.~ IlF.G C DEG C % DEG. HIS DEG. M/S HW 
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 3.5 -2.6 64 068 3. 0 084 6.3 1 0300 3.3 -30.9 6 068 3.5 070 7.0 1 0300 4.8 -19.7 15 32b .3 31}3 1.9 
0600 2.7 -2.8 67 074 4.1 080 7.6 4 0600 1.3 -35.8 ' 067 3,7 074 6.3 2 0600 4.8 ***** 16 069 .9 102 1.9 ':l 

•J '· 
0900 4' 1 -1.6 66 081 5.6 085 8.9 11 0900 5.9 4.8 93 072 4.0 083 7.6 34 0900 5.3 -20.1 14 050 .9 051 'l c: 0 

t..o0 '" 
1200 5.5 -. 7 64 091 6.5 093 9.5 21 1200 7.5 5.5 87 089 4.7 095 8.3 22 1200 6.9 -41.7 133 u 1;i4 'J ;: 

:!..I J 21. 

1500 7.1 .6 63 038 6.2 093 10.2 22 1500 8.2 6.8 91 069 3.4 073 7.0 1 [i 1500 7.9 -41.1 0 107 1 Q 
1 oL• os·e 5.1 1.2 

1800 6.1 .3 66 080 4.9 094 8.9 1 1800 6.3 -23.3 10 357 1.0 051 3.2 1 18(10 610 -28.9 (:. 099 2.3 083 5.7 1 
2100 3.3 -33.7 2 078 4.7 081 8.3 1 2100 (:.,0 -18.0 16 293 1.4 297 'l " '-•"' 1 21 0 fi *l!·:HE>f HH·lf H *** HlHi (189M 5,)HH 

2400 2.2 -27.6 9 074 3.9 075 7.0 1 2400 5.5 ***** 19 279 1.4 271 2.5 1 240(1 l!HH HlEH H lflfli' l!H·~ lfli* HH H·lf 

DAY ~.~ ;.:.~ DAY ?~:~ f>(W ;,:>4 

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOIJR DEW WIND WIND GUST MAX. 
NDNG TEMP, POUlT RH DIR. SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GIJST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD 

DEG C DEG C ! DEG. MIS DEG. M/S Mlo! DEG C DEG C X DEG. H/S DEG. MIS MW DEG C DF.G C % DEG. MIS DEG. MIS Ml~ 

0300 H·l!JH! Hlfl!l! H Hl! ·H** *** **** *** 0300 ***** ***** ** ******* *** **** lflfoll 0300 ***** ***** ** *** **** *** H·:H *** 
0600 ~lflflflf ***** ** *** **** *** **** *** 0600 ***** ***** lflf ******* *** **** *** 0600 ***** ***** ** *** **** ~Oa ·HH H·* 
0900 ~**** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** nu *** **** *** 0900 ***** ***** ** **'~ **** *** ·~*** *** 
1200 \lflfH l!lfl!lllf lflf lflflf HH *** **** *** 1200 ***** ***** ** lfH lflf·H *** lflfl!lf *** 1200 lfHH -lllflfH H *** **** lHJ! J!Hlrt lflf·lf 

1500 .;'**** ***** ** ******* *** **** *** 1500 ***** ***** ** ******* *** **** *** 1500 ***** ***** ** *** lH-ll* HJ! .Hlflf Hl! 

1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** *H J!Hlf *** **** *** 1800 ***** ***** ** ******* Hlf l!lf·H *** 
2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** lfH HU *** ·lfliH *** 
2400 ***** ***** ** lflflf Hlflf ·lfH Hlflf lfH 2400 HHlf ~f.:HH fll *** **** lflflf Hlflf *** 2400 lflf·lflflf H·lflf·~ H HJ! lfH·~ *** **** *** 

DAY ;:?'/ 

HOUR DEW WIND WU!D GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIHD GUST MAX. 
NDNG TEMP. POINT RH lHR. SPD. DIR. GUST RAD NDNG TEHP. POINT RH DIR. SPD. DtR. GUST RAO NDNG TEMP. POINf RH DIR. SPD. D1R. GUST RAD 

DEG C DEG C % DEG. M/S DEG. MIS I'IW DEG C DEG C % DEG. MIS DEG. MIS MW DEG C DEG C % DEG. MIS DEG. MIS iiW 

0300 ***** ***** ** *** **** *** **** *** 0300 ***** ***** ** *** **** *** **** *** 0300 ***** ***** ** *** **** H·lf Hlflf Hlf 

0600 ***** ***** ** ******* *** **** lflflf 0600 ***** ***** ** *** **** lflflf **** Hlf 0603 lfHH Hlf*lf H Hlf l!lflflf lf·H ·HH Hf* 
0900 ***** ***** ** *** lflf·l!J! 'lilfl! HH lfH 0900 lfHH Hlflllf lfl! Hl! ·lflHH *** **** *** 0900 ***** ***** ** *** **** *** l!Rlfl! *** 
1200 ***** ***** ** l!lflf lflfoH *** **** *** 1200 ***** ***** ** *** **** *** **** *** 1200 ***** *lf·lB'ilf ** *** **** l!·H lflflfl! l!H 

1500 ***** ***** ** *** **** *** **** *** 1500 ***** ***** ** *** **** lflflf lflflflf Hlf 1500 lf!f*llf lHlfH1 H Hlf lfH·lf *** **** *** 
1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** *** lflf:H! *** l!·~l!lf ·lfH 180 0 lflllflflf l!HH H IH HH '*** **** *** 
2100 ***** ***** ** lflflf H·lflf lfllf llflfl Ill 2100 lflfl!llf lflflflflf lflf ******* Hlf l!Hlf Hlf 2100 J!Hlf* HHl! H HI **** l!lfJ ·:HH HH-

2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** *** **** l!lflf H·lH lflf* 



M 
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION 
DATA TAK(N DURTNG SepteMber~ 1983 

DAY ?9 

T I'.) C . 

HOIJR DEW WIND WHlD GUST MAX. HOIJR DEW WIND ~HID GUST MAX. HOUR DH! WIND WH!D GUST MAX. 
ilDNG TEMP, POINT RH DIR, SPD. DtR, GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAil NUNG TEMP. POINT RH UIR. SPD. THR. GUST RAD 

DEG C DEG C X DEG. M/S DEG. M/S HW DEG C DEG C X DEG. MIS DEG. MIS M~ DEG C DEG C Z DEG. M/S Df.G. MIS MW 

fi300 ***** ***** ** *** **** *** ***·); *** 0300 ***** ***** ** *** **** *** **** *** 0300 ***** FHiH ** ·kl'i·~ HH Jf·H H·:H *** 0600 ***** lHHlf H *** **** *** **** *** 0600 ***** ***** ** *** **** *** **** *** 0600 H·H·~ ***** ** li'H Hi Hi *** ·HH *** 
0900 ***** ***** ** ******* *** **** *** 0900 ***** *·)EH·l! H *** **** *** l!·U·~ *** 0900 ***** H·liH ** Hl! li:H·~ F·" **** *** 1200 ***** ***** ** *** **** H·l! H\H *** 1200 ***** ***** ** *** Hiti* *** **** *** 1200 HH·ii ***** ·'t:·X· H·l! H·H ·)i·)f-)f HH H .. )f 

1500 ***** ******* Hl!HH *** **** *** 1500 HHHf ***** ** *** **** *** **** *** 1500 ***** H·liH ** *** ~'*** *** '**** *** 1800 ***** ***** ** ******* -~H HH *** 1800 Hl'iH ***** ** *** HH ******* *** 1800 ***** ·~**** ** *** H·H: l'iH H·H Hlf 

2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** *** ***•lf *** **** ;en 2100 ***** ·HDf*lf ** lf'H HH Hflf HH ·~H 

2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** *** **** !t·:H **** *** 2400 ***** ***** H Hll ·H** H*'HH H:·lf 



1=-?. /'!x M CDNnULTAN·T·n ,. T i'"·-.! C . 

MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING SepteMber~ 1983 

DAY 

') 
I.. 

3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

HAX. 
TEMP. 
DEG C 

HlN. 
THiP. 
DEG C 

MEAN 
TEMP. 
DEG C 

RES. 
WIND 
DIR. 
DEG 

***** ****~ ***** *** 
l!HH l!HH ***** H·~ 

6, 1M 1.4M 3.8n 07f.ll"' 
10. 01"' - S" 1'\ 6.3.M 046M 

***** 
***** 

8.3"" 
3.4~ 

8,81"1 
1 1.0M 
11.11"1 
11.210'\ 
8.3 
5.2 
7,bM 

10.7M 
10.0-M 
8,6M 
7.2 
8.5 
8,3M 

***** 
***** 
***** 
***** 
***** 
***** 
***** 

2,31'1 
3,21"\ 
3,!M 
2.21"\ 
1,/:,J"\ 

2.6,.., 
1.2 

'1 
'1"" 

-3.21" 
-'3. s.., 
-'f.'3M 

1.6 
2.7 
4,5M 

***** 
***** 
***** 
***** 
***** 
***** 
***** 

***** *** 
***** *** 

5.::M 086M 
3,3M 019M 
6. OM 288M 
7,~ 294M 
6,4M 0831"1. 
6,9M 283M 
4.3 080 
2.7 036 
3' 9,., 014 r\ 
3.BM G66M 
2' 71'1 307 .M 

1. 0 M 070 J"\ 

4. 4 081 
5.6 066 
6.4M 094~"~ 

***** *** 
***** *** 
***** *** 
***** *** 
Hl!l!l! H·~ 

RES. 
WIND 
SPD. 
M/S 

AVG. 
WIND 
SPD. 
M/S 

MAX. 
GUST 
DIR, 
DEG 

**** **** *** 
**** **** *** 

1. 8M 2, 0_., 0481'\ 
2,J.M 2,8M 095..., 

**** **** *** 
**** **** *** 
1~~ 1 ,7M 26bir1 
1.2~ 1.2JI.o\ 0241"1 
i.2~ 1.5~" 280"" 
1.2M 2,1/"\ 252M 
1.2 ~ 1.6M 09:-JI"\ 
.5-"' 1.5M 2931" 

3.8 3.9 089 
.6 2.7 091 
, 6"" J, 5M 257.1"1 

1, 3M 1,810\ 126M 
,91"1 2. 1JI'\ 2431"1 

2.5}"1 2.9~ 108 ...... 
4.8 4.9 093 
2.1 3.0 095 
1.1 ..... 1.4M OB3M 

HH HH l!H 

*"*** **** *** 
**** **** *** 
**** **** *** 
**** **** *** 
**** **** *** 
**** **** *** 

MAX. 
GUST P 'lJ1~L Ht::AI-1 MEAN 
SPD. DIR. RH DP 
M/S % DEG C 

HH *** H *HHi 
;HiH lf·~-~ H HHl! 

5 , ~~'\ 1: (Mj 55 .M -5 , 1 1'1 

6. 1 ... riNE ~149"" -3.31'\ 

PRECIP 
Mil 

!!i*H 

0' 0 ... 
o.o 
o.n 

HH '*** lf·~ lfH** 0.0 
HH lFH H 

8.3"" E (.M)f321"1 
1 , 9~'< NNE (MJ99 ~"' 
6,31"1 w {t-\175 .A'\ 

5. 1,.. N ~~ 70 J'\ 

4.4M E ~171M 
5, 71'1 NNE<fo\)67~" 
9.5 E 
5.7 ENE 
4. 41'\ N (-M) 

lEHH 0.0 
2,7M I.S 
3.1"' o.o 
2,61'\ o.o 
1.9~ 0.0 
,9/"\ 0.0 

'91" 0 '0 
o.n 

.2 
0.0 

6."!1-1 ritlE~J 63"" -2.4Y.. 
6,3J1'1NNECMJ68"" -3.2,.., 
7.0M Et'M)b4M -4.1M 

0 '0 
4.0 
0.0 
1 .8 10.2 E 58 -6,0 

8.3 ENE 1.2 
5.7""£SE~J 0.0,.. 

**** *** ** ***** **** 
**** *** ** ***** **** 
HH lf·H H l!HH H·H 

HH H·lf *!! ***** Hlfl 

**** *** ** ***** **** 
**** *** ** ***** **** 
**** *** ** ***** **** 

29 ***** ***** 
30 ***** ***** 
MONTH 11.2..- -'t."JM 

***** *** 
***** *** 
***** *** 
***** *** 

4.7-M 068.M 

**** **** *** **** *** ** 
Hlf-lf **** *** **** *** H 

1.31'4 2.5M 093M 10.2-"" E(<ooo!J 1'1 

***** 
***** 

M 

GUST 1·JEI.... AT M(.~X. GU~3T l"lTNU~:-; ;;:. INTF!~VAI .. G B, 9 
GU!H t)EL, AT t1AX. CUHT rHNI.JS 1 lNTER 1H~I.. 9, ~5 
GU~:;T t)EI... , AT ~11~X , GUST PI .. US 1 INTER 1-.JAI.. D , <-; 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 7.6 

DAY'S 
SOLAR 
H4ERGY DAY 
WI1/SQM 

7451 2 
2755 I'\ 3 
7416M 4 

Hlf·lEH 6 
884.1"1 7 
240Jo\ 8 

2374/"\ 9 
4003/"\ 10 
1778M 11 
3257M 12 
1945 13 
1920 14 
2b13.M15 
4027 1'116 
4322M17 
2350 .... 18 
1850 19 
1S'75 20 
19431'21 

****H· 22 

'***** 23 
****** 24 
nlHH 25 

****** 26 
H·HH 27 
'Hl!·Hl! 28 
****** 29 
H·HH 30 
531031'1 

NOTE: REI .. ATIVE HUMIDITY READINGS ARE UNRELIABI..E WHFN WIND SPEEDS ARE LESS THAN 
DNF: f'lFTER PER m:::CDND, !=;I.ICH F~EADl:NGf:l H{iVF NOT "BEEN TNCL.UDED Ir~ THE D?HI..Y 
ClP MONTHLY MEt1N FOR REL.ATilJE HUl'iiDJTY AND DE(,.) POINT, 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKFN DURING SepteMber, 1983 
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VI. LONGWAVE RADIATION DATA SUMMARIES 

WATANA STATION, WATER YEAR 1983 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Monthly 
Avg/Total 

Notes: 

OCTOBER 1982 
Daily Avg 
LW Rad 
( mw/cm2) 

M 
M 
M 
~1 

t4 
~1 

lvl 
~1 

~1 

~1 

1·1 
t4 
M 
M 
M 
M 
M 
M 
1·1 
M 
lvl 
M 
M 
~1 

1-1 
1·1 
1•1 
f1 
M 
M 
M 

M 

Daily Total 
LW Rad 
( kJ /m2-day l 

M 
M 
M 
M 
fvl 
M 
M 
~1 

f-1 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
~1 

M 
M 
M 
M 
M 
M 
fvl 
M 

M 

LONGWAVE RADIATION DATA SUMMARY 
WATANA CLIMATE STATION 

NOVEMBER 1982 
Da i I y Avg Da i I y Tot a I 
LW Rad LW Rad 
(mw/cm2) (kJ/m2-day) 

M 
M 
M 
M 
M 
M 
M 
M 
M 

26M 
26 
27 
26 
24 
25 
22 
20 
18 
16 
17 
25 
25 
26 
28 
26 
21 
22 
22 
22 
27 

23.4M 

M 
M 
M 
M 
M 
M 

.M 
M 
M 

22,500M 
22,500 
23,300 
22,500 
20,700 
21,600 
19,000 
17' 300 
15,600 
13,800 
14,700 
21,600 
21,600 
22,500 
24,200 
22,500 
18,100 
19,000 
19,000 
19,000 
23,300 

606,500 

DECEMBER 1982 
DailyAvg DailyTotal 
LW Rad LW Rad 
(mw/cm2) (kJ/m2-day) 

21 
17 
16 
18 
2lf 
22 
27 
28 
23 
21 
23 
24 
23 
23 
23 
22 
23 
21 
20 
20 
19 
18 
20 
23 
21 
25 
27 
30 
28 
28 
26 

23.5 

18,100 
14,700 
13,800 
15,600 
20,700 
19,000 
23,300 
24,200 
19,900 
18,100 
19,900 
20,700 
19,900 
19,900 
19,900 
19,000 
19,900 
18,100 
17' 300 
17' 300 
16,400 
15,600 
17' 300 
19,900 
18,100 
21,600 
23,300 
25,900 
24,200 
24,200 
22,500 

608,300 

JANUARY 1983 
DailyAvg DailyTotal 
LW Rad LW Rad 
(mw/cm2) (kJ/m2-day) 

26 
26 
25 
16 
15 
20 
18 
15 
14 

M 
19M 
16 
16 
20 
21 
25 
26 
24 
26 
20 
18 
18 
17 
20 
20 
22 
23 
27 
25 
23 
23 

20.8M 

22,500 
22,500 
21,600 
13,800 
13,000 
17,300 
15,600 
13,000 
12,100 

M 
16,400M 
13,800 
13,800 
17,300 
18,100 
21,600 
22,500 
20,700 
22,500 
17,300 
15,600 
15,600 
14,700 
17' 300 
17' 300 
19,000 
19,900 
23,300 
21,600 
19,900 
19,900 

557,100M 

(1) Daily average is determined from 8 values taken at 3-hour intervals. 
(2) "M" after value means less than 8 valid readings for the day. "M" in place of value means no data for the day. 

Where part of the month is missing, the monthly total value is extrapolated from the monthly average value. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
111 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Monthly 
Avg/Total 

Notes: 

FEBRUARY 1983 
Da i I y Avg Da i I y Tot a I 
LW Rad LW Rad 
J~~cm2) (kJ/m2-day) 

25 
23 
24 
24 
23 
25 
26 
27 
25 
25 
24 
23M 
22 
23 
17 
17 
16 
22 
20 
23 
22 
20 
21 
26 
20 
21 
23 
27 

22.6M 

21,600 
19,900 
20,700 
20,700 
19,900 
21,600 
22,500 
23,300 
21,600 
21,600 
20,700 
19,900M 
19,000 
19,900 
14,700 
14,700 
13,800 
19,000 
17,300 
19,900 
19,000 
17' 300 
18, 100 
22,500 
17' 300 
18' 100 
19,900 
23,300 

547,80014 

LONGWAVE RADIATION DATA SUMMARY (cont') 
WATANA CLIMATE STATION 

MARCH 
Daily Avg 
LW Rad 
(mw/cm2) 

27 
23 
21 
23 
23 
20 
18 
17 
18M 

M 
M 

23M 
22M 
211M 
25M 
22M 
21M 
20M 
20M 
21M 
21M 
20M 
20 
25 
21 
20 
20 
20 
20 
20 
24 

21. 3M 

1983 
Daily Total 
LW Rad 
( kJ /m2-day l 

23,300 
19,900 
18, 100 
19,900 
19,900 
17,300 
15,600 
14,700 
15,600M 

M 
M 

19,900M 
19,000M 
20,700M 
21,600 
19,000M 
18,100M 
17,300M 
17, 300M 
18,100M 
18,100M 
17,300M 
17,300 
21,600 
18,100 
17' 300 
17' 300 
17' 300 
17' 300 
17,300 
20,700 

570,500M 

APRIL 
Daily Avg 
LW Rad 
(mw/cm2) 

21 
21 
22 
28 
26 
23 
21 
27 
28 
22 
21 

M 
27M 

M 
28M 
26 
25 
28 
25 
25 
25 
28 
29 
24 
26 
24 
24 
30 
30 
23 

25.2M 

1983 
Daily Total 
LW Rad 
( kJ /m2-day l 

18,100 
18,100 
19,000 
24,200 
22,500 
19,900 
18,100 
23' 3()0' 
24,200 
19,000 
18,100 

M 
23,300M 

M 
.24,200M 
22,500 
21,600 
24,200 
21,600 
21,600 
21,600 
24,200 
25,100 
20,700 
22,500 
20,700 
20,700 
25,900 
25,900 
19,900 

653,200M 

MAY 
Daily Avg 
LW Rad 
(mw/cm2) 

26 
30 
29 
28 
26 
25 
25 
25 
27 
26 
27 
30 
31 
31 
30 
30 
31 
29 
30M 

M 
M 
M 

30M 
27 
29 
30 
29 
28 
32 
31 
30 

28.6M 

1983 
Daily Total 
LW Rad 
( kJ /m2-day) 

22,500 
25,900 
25,100 
24,200 
22,500 
21,600 
21,600 
21,600 
23,300 
22,500 
23,300 
25,900 
26,000 
26,800 
25,900 
25,900 
26,800 
25,100 
25,900M 

M 
M 
M 

25,900M 
23,300 
25,100 
25,900 
25,100 
24,200 
27,600 
26,800 
25,900 

766,000M 

(1) Daily average is determined from 8 values taken at 3-hour intervals. 
(2) "M" after value means less than 8 valid readings for the day. "M" in place of value means no data for the day. 

Where part of the month is missing, the monthly total value is extrapolated from the monthly average value. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Monthly 
Avg/Total 

Notes: 

JUNE 
Daily Avg 
LW Rad 
(mw/cm2) 

28 
31 
30 
30 
30 
28 
28 
29 
29 
30 
29 
26 
24 
27M 

M 
M 
M 
M 
~1 

M 
~~ 

M 
1·1 
H 
M 
M 
~1 

M 
M 
t-1 

1983 
Da i I y Tota I 
LW Rad 
( kJ/m2-day) 

24,200 
26,800 
25,900 
25,900 
25,900 
24,200 
24,200 
25,100 
25,100 
25,900 
25,100 
22,500 
20,700 
23,300M 

M 
M 
M 
M 
M 
M 
t-1 
M 
M 
t-1 
M 
M 
M 
t.J 
M 
M 

632, LIOOM 

LONGWAVE RADIATION DATA SUMMARY (cont') 
WATANA CLIMATE STATION 

JULY 
Daily Avg 
LW Rad 
(mw/cm2l 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
1., 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

1983 
Daily Total 
LW Rad 
( kJ /m2-day l 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

AUGUST 1983 
Da i I y Avg Da i I y Tot a I 
LW Rad LW Rad 
(mw/cm2) (kJ/m2-day) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

SEPTEMBER 1983 
DailyAvg DailyTotal 
LW Rad LW Rad 
(mw/cm2) (kJ/m2-day) 

M 
M 
M 
M 
M 
M 
M 
M 

30M 
30M 
31 
30 
28 
30 
28 
25 
24 
26 
31 
33 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

28.8M 

M 
M 
M 
M 
M 
M 
M 
M 

25,900M 
25,900M 
26,800 
25,900 
24,200 
25,900 
24,200 
21,600 
20,700 
22,500 
26,800 
28,500 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

746,500M 

(1) Daily average is determined ft'Om 8 values tal<en at 3-hour intervals. 
(2) "M" sfter vslue means less than 8 valid readings for the day. "M" in place of value means no data for the day. 

Where part of the month is missing, the monthly total value is extrapolated from the monthly average value. 


