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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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SUMMARY Of CLIMATE DATA RECORDED AT WATANA STATION (NO. 650)
WATER YEAR 1983

Tempe ra tu re Wind
Max. Max·. Total

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

Month ~~ (oCI (OCI ( °True) (m/sec) ( m/sec I ( °True) (m/sec) (True ) -l%L ( 0c) (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 M M M M M M M M M M M M M MAR

APR ·10.1 M -17.0M -1.1 M 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 2.6M 275M 10.2M N(M) M M 15.2M 157,304M MAY

JUN 26.1M 2.1M 10.5M 270M 1. 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.



s12/019

SUMMARY OF CLIMATE DATA RECORDED AT WATANA STATION (NO. 650)
WATER YEAR 1982

Tempe ra tu re Wind
Max. Max. Total

Res. Res. Avg. Gust Gust pI va I. Mean Mean So Ia r
Max. Min. Mean Di r. Speed Speed Di r. Speed Di r. RH DP Precip. Energy

Month ( °C) (OC) ( °C) ( °True) ( m/sec) ( m/sec) (OTrue) (m/sec) (True ) ....ilL ( 0C) ( mm) (WH/m2) Month

OCT 4.5M -13.6M -2.1M 049M 2.8M 3.2M 067M 12.7M NE(M) M M 25.0M 38,063M OCT

NOV 2.7M -24.3M -1O.4M 058M 3.2M 3.8M 085M 14.6M ENE(M) M M 5.6M l6,996M NOV

DEC 1.7 -32.5 -13.7 058M 3.2M 3.6M 090M 15.9M ENE(M) M M 7.0 6725M DEC

JAN -8.1M -33.BM -19.6M 063M 3.7M 4.0M 054M l5.2M ENE(M) M M O.OM 7640M JAN

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

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

APR 6.8M -21. 2M -4.5M 038M 1. 9M 3.2M 240M 10.BM NNE(M) M M 7.2M l29,469M APR

MAY 15.6 -27.2 2.3 325 0.6 2.4 231 10.2 WSW M M 25.B 147,231M MAY

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

JUL 26.4M 0.7M 10.8M 260M 106M 2.4M 240M 10.2M WIM) M M 109.2M l27,956M JUL

AUG 20.1M 1. BM 10.OM 301M 0.7M 2.0M 237M 9.5M W(M) M M 5B.2M 12B,035M AUG

SEP 14.5M -5.6M 5.0M 062M 0.9M 2.4M 094M l4.0M [(M) M M 100.8M 67,240M SEP

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

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

Not~: Refer to Section I I! of report for explanation of symbols used.
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SUMMARY OF CLIMATE DATA RECORDED AT WATANA STATION (NO. 650)
WATER YEAR~

Tempe ra tu re Wind
Max. Max. Tota I

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

Month ( 0c) ~L ( °C) ( °True) (m/sec) (m/sec) ( °True) (m/sec) ( True) J.%L (OC) (mm) (WH/m2) Month

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

NOV 1.7 -21.1 -7.2 057 3.0 3.2 069 12:7 ENE M M 2.0 M NOV

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

JAN 3.5 -17.7 -4.5 062 3.8 4.2 085 14.6 ENE 40M -16.3M 1.6 M JAN

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

MAR 7.4M -16.4M -4.3M 058M 2.9M 3.5M 070M 15.2M ENE(M) Mit M* 18.4M 85,181M MAR

APR 9.4 -16.8 -4.3 037 1.7 2.6 073 10.2 ENE M* M* 1.2 166,270 APR

MAY 22.1 -2.2 7.6 255 0.3 2.6 248 12.1 WSW M M 44.0 168,715 MAY

JUN 22.7 -0.1 9.3 241 1.7 2.9 335 12.1 WSW M M 129.8 177,820 JUN

JUL . 17.0M 102M 10.3M 248 1.4 2.5 228 14.6 WSW M* M* 170.6 119,359 JUL

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

SEP 14.5M -13.3M 4.4M 057M 106M 2.3M 217M 10.8M ENE(M) M* M* 77.2M 76,1.48M SEP

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

* 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.



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

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

Note; Refer to Section I!! of report for explanation of symbols used.
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III. REPORT PREPARATION

A. DESCRIPTION OF SYMBOLS USED IN ANNUAL AND MONTHLY

SUMMARIES

Annual Summary

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.

M 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 di rection). M follows average

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

data. M appears alone for the yea r 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 fu rther explanation, refer to the section "I nterpretation

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 su rrou nd 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 requir_ed for

determination of the table value were missing.

A dash in the hourly precipitation table indicates the

volume for that hou r 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

summa ry 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 (cu rrent and preceding) consecutive hou rly readings. When

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

reported for the cu rrent hou r.

Monthly Summary Table

1. Maximum daily and monthly temperatures are determined from all

valid recorded temperatu res.

2. Minimum daily and monthly temperatures are determined from all

valid recorded temperatu res.

3. Mean daily and monthly temperatures are determined from all

valid recorded temperatures. The mean daily temperatu re is

determined from the mean of the maximum and minimum

temperatu res. The mean monthly temperatu re 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 a re determined· for all

valid readings (arithmetic mean).

111-3
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6. Maximum daily and

valid readings.

directions from the

gust was observed.

monthly gust speeds are determined from all

Associated directions are the resultant

recording interval in which the peak interval

, _i'

7. Prevailing daily and monthly directions

valid readings. The reported value

di rection observed.

are determined from all

is the most frequent

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 mis, 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 val ue 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

;j

-



s12/w12

2. The dewpoint temperatu re reported is the dewpoint calculated at

the specified time. Dewpoints are omitted when the wind speed

is less than 1 mis, when the dewpoint is calculated to a value

greater -than the recorded temperatu re, or when the dewpoint

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

centigrade, or when either the temperatu re or R. H. reading is

invalid.

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

specified time.

The wind direction reported is the three-hour vectorial resultant

sum of data recorded up to the specified time.

The wind speed_ reported is the three-hour vectorial resultant of

data recorded up to the specified time.

F
4.

-
5.

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 radiatio~ 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

reasonable expectations for the parameters

Alaska; data outside these ranges are not used:

va Iid f based on

in south-central

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:

Temperatu re: ±l°C

Wind Speed: ±0.5 meters per second

Wind Direction: ±1% of full scale

Relative Humidity: ±6%

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

254 mm/hr

Sola r Radiation: :!:5mw cm- 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 COMPASS HEADING

North 350 through 11

North-Northeast 12 th rough 34

Northeast 35 through 56

East- Northeast 57 through 79

East 80 through 101

East-Southeast 102 through 124

Southeast 125 through 146

South-Southeast 147 th rough 169

South 170 through 191

South-Southwest 192 through 214

Southwest 215 th rough 236

West-Southwest 237 through 259

West 260 th rough 281

West-Northwest 282 th rough 304

Northwest 305 th rough 326

North- Northwest 327 th rough 349

111-7
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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.

c.

The estimates of usable data for the current year in

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

reviewing the published summary tables for each month.

Precipitation estimates came from the hou rly table;

estimates for usable percentages of temperatu re, relative

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

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.

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

IV-l
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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 th rough September only. The stations do not have

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

are unable to record precipitation when the temperatu re is below

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

rainfall and not for snowfall. The sub-freezing temperatu res

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 occu rrence of warm weather, ""I

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 concu rrent

temperatu res 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 wi nd 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.

IV-2
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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

su rfaces 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 dewpoi nt is the fact

that it is not computed when the reported wind speed falls below

IV-3
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1 m/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
2stated accuracy of ±1% of the full-scale value of 140 mW/cm ,

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

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

making 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.lcm2 . The user can adjust the numbers used

accordingly.

IV-4
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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 gives a

maximum possible number of observations for each month as

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

""",

Month

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

November, April, June, September
(30 days)

February (28 days)

February in leap years (29 days)

IV-5

Max. Possible #
of Observations

2976

2880

2688

2784
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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.

~
-J

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-d riven storms. There is also an electric heater and insu lation

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 is 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.

IV-6
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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

.....
4.

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.

Solar Radiation - The minimum (nightly) value for solar radiation

intensity is generally 1 and frequently 2 mw/cm2 th roughout 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-hou rs per day. I nspection should be made of the n ight­

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

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

adjusted accordingly.

IV-7
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TABLE IV.l

SUSITNA HYDROELECTRIC PROJECT - CLIMATE DATA PROCESSING

APPROXIMATE PERCENTAGES OF USABLE DATA

Station: Watana

Water Year: 1983

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP YEAR

Temperature 90 99 100 94 96 60 85 90 95 90 25 39 80

Wind Speed 85 100 100 94 96 60± 85± 90 95± 90 25 40± 80

Wind
Direct i on 55 100 100 94 96 60± 85± 90 95± 90 25 40± 78

Relative
Humidity 0 35 55 75 80 55 55 40 50 35 10 35 44

Precipitation lOOt 100! 100! 94 0 0 50 90 96 100 65 69 72

So la r
Radiation 75 100 100 94 96 60 85 90 95 90 25 40 79

Peak Gust 85 100 100 94 96 65± 85± 90 95± 90 25 40± 80

Longwave o± 65 100 94 96 60± 85! 90 55 0 0 38± 57

- - -J
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING October) 1982

DAY 01 DAY 02 DAY" 03

HOUR DEW WIND ~IND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAn NDNG TEMP. POINT RH Dli. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIRt SPD. DIR. GUST RAD

DEG CDEG C %DEG. HIS DEG. HIS HY DEG CDEG C %bEG. HIS DEG. MIS HY DEG CDEG C %DEG. MIS DEG. MIS HW
------------------------------------------- ------------------------------------~------ -------------------------------------------
0300 -1.1 *u** ** *** '*U *** .t~" 1 0300 -.8 nu* u *** *Ili* *** **** 1 0300 -1.9 U*H ** 029 1.1 004 2.5 1
Ob06 -.7 ***** ** *** 1C*.J *** ;li:ol:. ... 1 ObOO -1.7 *u** ** *** liHli ****H* 1 fl600 -2.5 ***** ** ObS 1.5 059 3.2 1
0900 .9 n*** lEt 133" .So"\lnOIll 1.9"'19 11900 1.1 Hlill* ** 11S.... 1.4,.,1021'13.21"133 090" -1. 0 ***** ** 077 1.9 072 3.8 15
1200 2.b u*** ** 12b 1.1 122 2.5 18 1200 ***** ***** ** 103 1.4 010 3.2 2b 1200 1.1 filtH ** 090 2.2 094 5.1 24
1500 3.4 ***** ** 205 .1 139 2.5 15 1500 ***fl 1*1** ** "111 1.9 110 4.4 11 1500 1.3 H*** ** 652 2.5 049 5.1 16
IBOO .3 1**** ** 284 1.& 271 3.9 1 1880 - .1 ***** ** . 0.68 1.1 351 3.2 1 1800 -.4 H*** lit 038 3.1 035 5,7 1
2100 II. 6 ***** ** 354" .bl'l 3501'1 1.9"., 1 2100 -1.9 ***** ** 009 1.2 039 2.5 1 2166 -1 ,8 ***H: ** 032 3.4 031 6.3 1
2408 -.8 ***** ** *** n** H* **** 1 2400 -2.0 ***** ** 018 1.4 034 2.5 1 2400 -2.2 ***** ** 045 3.3 045 b.3 1

DAY 04 DAY as DAY 06

HOOR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST HAX. HOUR DEli ~IHD IIIND 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 CDEG C XDEG. HIS DEG. HIS Mil DEG CDEG C :t DEG. !tIS DEG. illS M\I DEG CDEC C I DEG. MIS DEG. MIS 1'1\11
I!!!!j

------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -2.1 n*H ** 039 2.B 039 S.? 1 0300 -2.1 ***** If 075 3.1 080 5.1 I 0306 -2.7 ***** ** 034 2.& 027 5.1 1
ObOO -2.B H*** ** 034 3.1 835 5.7 1 0660 -2.2 ***** ** 058 3.3 Obl 5.7 1 0008 -2.9 ***** If ObS 3.0 Dosa 5.7 1
0908 -1. b ***** ** 038 3.5 040 b.3 17 mo -2.3 n*** *1 048 4.2 030 7.11 26 0900 -1. 0 ***** H 067 4.3 669 7.0 lB
1200 .6 ***** ** 1I38 4.0 028 6.3 45 1200 *f*** ***** **" 036 5.3 035 8.9 43 1208 .3 n*** II 059 5.5 064, B.3 24
1509 1.2 f**I* ** 053 4.S 64& 7.b 28 1506 -,9 ***** ** 036 5.& 034 8.9 16 1508 .1 ***** ** 04& 5.3 GSO 8.3 15
1800 -.9 ***** ** Oob 3.5 056 6.3 1 IBOO -3.0 n*** ** 831 4.3 040 7.0 1 1800 -2.0 ***1* ** 039 5.0 039 8.3 1
2190 -1.2 ***** ** 061 2.7 059 4.4 1 2100 -3.4 ·:HU* ** 031 4.9 033 ?& 1 2108 -2. 0 ***** ** 038 5.1 036 7,& I
2406 -1.b nu* ** Ob5 2.0 075 4.4 1 2400 -3.3 ***** *f 022 3.2 024 b.3 1 2400 -1.6 ***** ** 047 4,5 647 7.0 1

~

DAY 07 DAY OB DAY 09

HOUR DEW IIIND WIND GUST MAX. HOUR nEW IIIND WIND GUST MilX. HOUR DEW ~nlD WIND GUST MAX.
NDNG TEMP. POINT RK DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD HDHS TEMP. POINT RH DIR. SPD .. DIR. GUST RAD

DEG CDEG C %DEG. !tIS DEG. MIS MW DEG CDEG C %DEG. HIS DEG. HIS Mil DEG CDEG C %DEG. HIS DEG. HIS Mil

0300 -2.11 t**** 1* 004 4.9 Ob3 7.0 1 0300 -3.0 ****1 ** 269 1.3 248 5.1 1 0300 **1*1 1*111 1* 1*1 nl* 11* !I*U ***
OilOD -2.9 *'**1 n OM 4.7 064 7.6 1 0&00 -4.6 **1** ** 257 4.5 2b5 8.9 1 0600 1***1 ***** II *** *1** HI 1**1 H*
0960 -2.7 ***** ** 071 5.2 073 8.9 7 0900 -3,7 1**** ** 2591"1 4.3JroI2570"'1 8.31"120 0900 -2.1 ****f II 292"'" 1.21" 292.... 2.5"" 12
1200 -\,6 ***** ** 076 'j.b 080 8.9 17 1200 ***** **1** ** 1** **** 274 6.3 *** 1200 -9.9 ***** *1 290 .7 321 1.9 13
1500 ***** f***f ** 677 5.0 OB4 8.3 9 1500 *1*** 1*1** ** *** **** *** **** *1* 1509 -6,8 H*** ** 282 1.3 2Bl 2.5 b
180n -1.5 **1** ** 067 2.1 076 7.9 1 1800 1**11 *11** ** *** **** *** **** 1** 1800 -9.8 ***** ** 205 1.9 2&0 3.2 1
2100 -2.0 ****1 1* 259 1.8 254 4.4 1 2100 ***** 11*** *f **1 u** 1** **** *1* 2100 -7.8 ***** ** 2b9 2.4 2bb 3.2 1
2400 -2.4 ***** If 038 .4 18t 1.9 1 2400 *1*** 1*1** It *** u** *1* t*** *1* 2400 -3.0 ***** II 257 ;).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 DAY 12

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST KAX.
NDNG 'T8~P. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. OIR. GUST RAD NONG TEMP. POINT RH DIR. SPD. OIR. GUST RAD

DEG CDEG C %DEG. MIS DEG. HIS MW DEG CDEG C %DEG. MIS DEG. HIS MW DEG CDEG C %DEG. MIS DEG. MIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -:!.5 II*U 1* 271~ 2.3", 2&bM 3.8M 1 0300 -7,8 ***** *1 *1* **11 *** *1** 1 0300 -2.7 u*** II 084 4.5 084 7.0 1
0&00 -~. 6 ***1* H *1lI **** n* **** 1 0&06 -&.2 *IUlI *1 *** ***1 *n ***1 1 0&00 -3.1 *u** ** 659 J.5 07& 5.7 1
0900 -,4.7 ***** ** 005... 2.3""000...,3.8,,, B 0900 -4. 2 UHlI ** *11 **** *1* 1*1* 10 0900 -1.3 **1** u 052 4,8 0&3 7,& 10
1200 -2.5 ***** ** 301 .& 002 1.9 15 1200 -3.3 ****lI 1* *** **n *** *IU 14 1200 .1 n**l ** 0&9 5.9 079 11.4 12

..... 1500 ,-:3.3 **1** III 100M .2.... 0771"11. 9..., 7 1500 -2,7 ****1 ** HI 1*** *** ***1 4 1500 .9 1**** ** 070 4.9 084 8.3 9
1800 -10. 0 ****lI ** *** *u* ***H** 1 1800 -2.5 I**U ** 1** u** *** I*U 1 1800 .9 *I*U III 0&1 3.9 070 8.3 1
2100 -10.3 ***** ** **1 **u 1** **1* 1 2100 -2.0 ***1* *1 u* **** H* 1*** 1 2100 .7 u*** ** O&~ 4.2 072 7.0 1
2400 -10.7 **1** ** **1 **** 1** **** 1 2400 -2.5 ***u ** *** n** u* **** 1 2400 -3.7 ***** U 028 4.& 034 B.3 1

,.."'

DAY 13 DAY 14 D~W 15 ,
1""'.

HOUR DEW WIND WIND GUST MAX. HOUR IlUI WIND WIND GUST MAX. HOUR DEW WINIl WIND GUST MAX.
NDNG TEKP. POINT RH IlIR. SPD. OIR. GUST RAD NDItG TEMP. POINT RH »IR. SPD. DIR, GUST RIlD NDNG TEHP. POINT RH DIR. SPD. DIR. GUST RAn

DEG CDEG C %DEG. HIS DEG. MIS HW DEG CDEG e% DEG. HIS IlEG. MIS Mil DEG CDEG C 4 DEG, HIS DEG. tilS Hli
I""" ------------------------------------------- ------------------------------------------- -------------------------------------------

0306 -iO.5 *1*** ** 031 2.7 029 8.3 1 0306 -7.2 ***** II 080 .B 0&5 1.9 1 0300 -12.5 ***1* ** 010 2.4 oal 3.8 1
0&00 '&.~ IU** ** 047 3.2 038 &.3 1 0&00 -7.& H*** H 04& 1.0 0&2 2.5 1 0&00 -17.1 1**** ** at9 2.2 BD1 4.4 1

!'"'" 0900 -7,3 ***** ** 084 2,5 097 5.1 10 0900 -8.3 ***** ** 081 1.& 089 3.2 11 0900 -11.5 **1** ** 052 1.2 0&5 2.5 28
1200 "5.8 *H*I ** 08& 1.5 071 4.4 27 1200 -4.8 UI** H 875 1.9 0&4 3.8 21 1200 *111* *f*** ** 109 1.2 11& 2.5 43
1500 -5.9 1**** ** 124 1.2 138 2.5 10 1500 1*1** *1*** 1* 090 3.2 09& 5.1 12 1500 **1** 1*1** ** 0&7 1.3 84& 2.5 17
1800 -& •8 Hn* ** 024 .9 095 1.9 1 t808 -&. 9 ***11 ** 073 3.1 089 5.1 1 1800 -10.1 ***** ** 012 2.3 069 3.8 1
2100 -&.9 ***** Ill' 000 1.5 358 2.5 1 2100 -11.7 ***** 1* 025 2.0 012 3.8 1 2106 -10.0 1**** ** 03& 1.9 021 4.4 1
2400 -6.& ***** ** 022 1.0 035 1.9 1 2400 -10.5 1*1** *1 045 1.1 012 3.2 1 2400 -&. 1 ***** II 053 3.9 073 7.6 1

~

DAY 16 DAY 17 DAY 18

,~

HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND WIND GUST tiAX. HOUR DEW WIND WIND GUST MAX.
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPIl. DIR. GUST RAD NONG TEHP. POINT RH DIR. SfD. DIR. GUST RAD

IlEG CDEG C :1 DEG. MIS DEG. MIS tI\l 'DEG CDEG C I DEG. HIS DEG. HIS ltW 'DEG CDEG C %DEG. MIS IlEG. MIS tI\l
---------------------------.--------------- ------------------------------------------- -------------------------------------------
0300 "0.9 ~*I** ** 071 5.9 079 8.9 1 0300 11*** 1***1 ** 089 .9 087 3.2 1 0300 -B.6 *uu ** 015 2.2 34& 3.8 1
0680 ..&.1 UI** *1 0&7 5.7 071 8,3 1 0&00 ***** ****1 ** 088 .8 0&9 1.9 1 0600 -9. 1 1**11 II 03& 1.7 n&1 3.B 1
0900 "5.8 H*** II 0&0 5.1 0&2 7.& 8 0900 -3.2 *1*** f* 009 1.1 021 2.5 14 0900 -9.3 ***** ** 0&9 1.3 077 3.2 15
1200 ·'5 ,a ****1 ** 078 &,4 08& 10.2 14 1200 -1.&*1*** If 317 1.0 356 1.9 21 1200 -3.3 ****1 ** 085 .8 110 2.5 35
t500 "5.4 ***** ** 0&9 5.8 06& 8.9 8 1500 **1** ***** *1 2Bb 1.1 284 2.5 16 1500 -1.4 11*** ** 001 .2 051 1.9 25
1808 ,,4.B *1*11 *1 0&1 4.3 0&& 7.0 1 1800 -4.5 1**** *1 OlB .8 014 3.2 1 1808 -5.8 1**** ** 015 1.5 006 3,2 1
2100 -4.4 ***** ** 057 3.B 059 5.1 1 2100 -& •0 llit** ** 020 2.2 029 3.2 1 2100 -&.5 *****-11 01& 1.4 009 2.5 1
2400 ·,4. 0 ***** lit OM 3.7 0&3 5.7 1 2400 -5 .&*f1** ** 012 2,b. 017 3.8 124M -& ,0 ***** ** 0&0 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 Rli DIR. SPD, DIR. GUST RAD NDNG TEMP. POINT Rli DIR. SPD. DIR. GUSi RAD NJ)ttG TEMP. POINT RH DIR. SPD. DU. GUST RAJ)

DEG CDEC C %DEG. MIS DEG, MIS ltW DEG CDEG C %DEG. IVS DEG. li/S Mil DEG CDEG C %DEG. HIS DEG, MIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -5,3 f**** ** 076 1.0 048 1.9 1 0300 4.0 f*ll* f* 08.2 1.9 oa6 4.4 lIU 0300 -,2 IllIllll *1 030 4.7 030 8.3 **f
0600 -b, 5 lI**lII llll Dbb 1.1 035 3.2 1 060G -.2 Hf** I!! 051 1.9 623 3.8 *** 0600 l*lIll* ***lI* 1* 045 3.4 028 6,3 1**
0900 llll*** ***** lIli 091 1.2 092 3.2 7 0900 -4,2 ***** ** m 2.1 Ob9 3,8 f** 0900 ***** f**** ** oa2 3,3 083 6.3 ***
1200 -2.6 **lIf* ** Ob7 1.4 055 3,2 11 1200 *1*** **Ifl III 081 3,3 DBa 5.7 ll** 1200 **1** Ill*** ** 061 4,6 647 7.6 ***
1500 f*f** ***** 1* 029 1.4 047 2,5 b 1500 lI.*** f**** *f 059 1.8 D88 5,7 1*1 1500 *1I*1l* f**f* *f D38 5.7 036 8.9 ***
1800 4,3 fllflill ** 075 1.0 109 3.2 f*f 1800 0,0 ***n f' 074 1.b 091 5,1 f** lBOO -5,3 "fl!! 'f 037 5,5 035 8.3 **f
2100 3,4 fl!!fl I' 058 1.1 168 3.2 f** 2160 ,1 *f**f f* 020 3,4 01b 7,0 *** 2100 -5,3 *If** 1* 038 '5,b 042 8.9 **f
2400 1.8 lIlI*1 f' Obb 2,0 037 3.8 n, 2400 -2.2 u*** fl 023 4.5 02b 8,9 UI 2400 -6,7 I**f* fol· 843 5.B 045 8.9 **f

DAY 22 DAY 23 DAY 24

HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND WIND GUST HAX, HOUR DEli WIND WIND GUST MAX.
WDNG TlMP. POINT RH DIR, SPD, DIR. GUST RAD NDNG TEMP. POINi RH DIR. SPD. DIR. GUST RAD NDNG TEHP, POINT RH DIR, SPD, DIR. GUST RAD

DiG CDEG C %DEG. HIS DEG. HIS Mil DEG CDEG C %DEG. HIS DEG. HIS Mil DEG CDEG C %DEG, HIS DEG. HIS HW

0300 ~b.8 I*fl* fl 046 b.1 047 8.9 Iff 0300 -16.9 Iffll *1 850 6,0 043 8,91*f 0300 -6.4 *i'f* f* 072 5,7 074 7.6 ***
0600 -8,b 11**f f* Ob6 b.4 071 9,S ff* 06nG -10.0 1*11' ** 053 5,9 057 8.9 f** 0660 -14,5 IU*f *f Obb 4,8 082 7.b If*
0906 "7.9 i*Uf *1 065 5,b 050 8.3 UI 0900 -5.8 IfI*' I' 853 5,5 054 8.3 f** 0900 -14,5 111** ** 071 5,5 075 8.9 ffl
1200 *~*II f*II' II 055 5,4 058 8.3 *1' 1200 -9,2 flilf ** Ob5 6,2 075 8.9 *1* 1200 -10,1 I'ilf if 07b 5.3 088 8.3 II'
1500 ·,9.2 f*ffl ff 042 5.9 044 8.3 **1 1500 -7,8 *fll* fl 062 5,2 065 7.6 Iff 1500 -12.2111** *1 Ob9 4.4 076 7,0 ***
1800 -a.8 *I*fl 'f 042 5,7 842 8,9 *1* 1800 -12,8 *f*** 1* Ob5 5.1 Ob4 8,9 ilf laoo -13.4 *f'** f* Obb 3.2 080 5.7 f'l
2100 -5,8 Ilf** 'I 043 6.8 047 9.5 UI 2100 -14.3 ffll* ** 075 5.3 882 8.9 'lif 2160 -15,8 f*f** U 033 1,9 Ob5 3,8 **1
2400 -9.3 **fl* f* 058 5.7 059 10.2 f*f 2400 -15.3 *Iffl *1 082 5,8 089 8,3 **' 2400 -14,0 *I*'f ff 035 1,9 057 4,4 *If

lIII'I'!
I

DAY 25 DAY 26 DAY 27

HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND.WIND GUST MAX. HOUR DEW WIND WIND GUST HAX.
NDNG TEMP. POINT Rli nIR. SPD, DIR, GUST RAD MnNG TEI1P. POINT RH DIR. SPD. DIR. GUST RAD NiNG TEHP. POINT RH DIR. SPD. DrR. GUSt RAJ)

DEG CDEG C %DEG. HIS DEG, HIS HII DEG CDEG C %DEG. HIS DEG. MIS HII DEG CDEG C I DEG. HIS DEG, HIS HY

0300 -13.3 ***'* *1 080 2.3 068 4.4 *1* 0300 -13,5 flf** *f 054 1.7 047 4,4 *f* 0300 -24,0 If**1 ff 010 2.b 006 3,8 1
0600 -13.3 'I*fi *f 078 2.5 066 3.8 'f' Obl6 -12,9 'f'ff '* 075 3.2 173 7.0 fll 0&60 -27.9 ***11 1* 035 2,1 817 3.B 1
0900 -13,5 f*"f *' 092 1,5 070 3,8 **f 0900 -12,b *fl** *' 084 4.1 685 7,0 'If 0900 -23,2 'fflf ff D72 1,7 090 3.2 15
1200 -7,4 **1*' *1 052 ,5 096 3.2 '1* 1206 -15,3 '*1*' i' 088 4,9 097 8.91*1 1268 111'* ffltf *f 070 2.6 063 5.1 2b
1560 -4.7 ff"* 1* 103 2.3 071 5,1 *** 1500 -16.3 f*I'1 f* 698 4.9 693 8,9 I'f 1508 -18,5 "If* ff 072 2.b 083 5.1 7
1800 -10,4 *'*'* 1* 66S 3,0 050 b,3 *If t800 -21,1 *'*** ** GS8 4,5 681 8.3 *** 1800 -21.b **'** ** 048 2.8 ObO 4.4 1·
2100 -12.8 **'*f *' 091 3.5 106 6,3 fl* 2100 -20,5 *f*** *f 082 1,5 I1b 4.4 'I' 2100 -19,0 *I'*f ** 044 3.6 058 7.0 1
2400 -12,1 I**f* If 101 2.8 695 5,7 fff 2460 -22.7 ***11 ** 013 2.5 009 3.8 f'* 2400 -21.1 '**** ** G72 4,9 682 8,3 1 ~
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THREE HOUR SUKMARY 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 TOiP. POINT RH nIR. SPD. nIR. GUST RAD NDNG TEMP. POINT RM DIR. SPD. DIR. GUST RAD NuNG TEMP. POINT RH nIR. SPD. DIH. GUST RAD

DEI; CDEG C XDEC. HIS DEG. HIS MY DEG CDEG C %DEC. HIS DEG. HIS ltV DEG CDEG C XDEG. HIS DEG, HIS MV

,~

6300 -20.9 ***** II 065 5.6 063 8.3 t 6300 -15.4 ***1* **
0600 -113.1 ***** ** 067 b.3 063 8.9 1 8600 -14.9 1***1 **
0900 -26.9 1***1 1* 073 b.6 072 9.5 5 6900 -12.9 *i*** **
1200 -llb.b **i** III 073 '5.7 067 8.9 12 1200 -10.3 ***** **
1500 -17,2 **1**· II 073 4,1 073 6.3 4 1500 -17.B 1*11* **
t800 -16,6 ***** ** 086 2,4 889 5,1 1 1800 -19.8 ***1* 1*
2100 -16,5 1**** **. 095 .9 066 1.9 1 2160 -20.0 **1** **
2.400 -113.2 ***** i* 143 .3 093 1.9 1 2400 -22.3 ***** 1*

115 .2 33b t.9 1 0360 -30.0 *1*** ** *1* **** *** **11 1
316 .9 28t 2.5 1 0600 ***1* *1*1* 1* *** 111* til *1*1 1
298 1.1 347 2.5 B 0900 -20.B **111 II 1** **1* *11 **11 13
296 1.3 301 3.2 26 1200 -18.1 *1*1* II 1** *11* *11 111* 24
294"" •SM 306M 2, 5M 11 1SO0 -17.7 uu* ** H* **** u* n** 16
*1* 11** 11* ***1 1 lBOO **1** *i**1 ** *1* *11* *** **** 1
i*1 ***1 *1* **11 1 2100 -22.b *1*1* *1 *11 1*11 *** 1111 1
illlill *1* **** 1 2400 -22.7 *1**1 ** 1** *1*1 *** *11* 1

DAY 31

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

DEG C DEG C XDEG. HIS DEG. MIS lUI

0308 -22,8 *111* 1* 1** 1*** **f ***f 1
0600 -23.3 **1** ** 1** *111 1** **** 1
0900 -21.9 1**** ** *1* **** *** **** 11
1200 -13.5 *11** ** 0431'\ 4.0101 3451"l7.0",,18
1530 -13.7 *****1* 062 5.7 075 8.3 4
lBOO -15.0 ****1 II OSb b.l 002 9.5 1
2100 -14.8 ***** ** 353 6.b 056 16.2 1
240D -13.4 11*1* ** 056 7.0 056 10.2 1
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R&M CONSULTRNTS, INC.

SUSITNR HYDROELECTRIC PROJECT
WRTRNR WERTHER STRTION

October, 1982
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING October, 1982

VELOCITY (MIS)
0.2 '1,0 3.0 6,0 10,0 15.0 20.0

TO TO TO TO TO TO OR
DIRECTION 1 .0 3.0 6.0 10,0 15.0 20.0 GREATER TOTAL_. _____________________________ ~N_________~__________________• __~__________

N .73 5.13 .32 0,00 0.00 0.00 0.00 6.18

NNE .57 6.34 4.93 0.00 o,00 0.00 o.0·0 11 ,B4

NE .93 4.97 12.32 3.72 0.00 0.00 0,00 21.94

ENE 1 .13 8.08 16.28 3.80 0.00 0.00 0.00 29.29

E 1.25 5,98 5.29 .53 0.00 0.00 0.00 1 ~5 , 05

ESE .97 2.71 ,85 0.00 0.00 0.00 n,oo 4,53

SE .24 '1.37 .08 0.00 0,00 0,00 0.00 1.70

SSE .32 .12 0.00 0.00 0.00 0.00 0.00 .44

S .36 0,00 0.00 D.aO 0.00 0.00 0.00 .36

SSW .16 0.00 0.00 0.00 0.00 0.00 0.00 .16

SW .44 .04 0.00 0.00 0.00 0.00 0.00 .4B

WSW ,16 .20 .77 0.00 0.00 0.00 0.00 1. 13

W ,:48 2.02 .44 .04 0.00 0.00 0.00 ;~, 99

WNW .40 1.98 0.00 0.00 0.00 0.00 0.00 2.38 -",1
J

NW .81 .24 0.00 0.00 o.on 0,00 0.00 1.05
il!!l'I

I

NNW ,36 ...- .04 0.00 0.00 0,00 0.00 .93 Ie ....J\~

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



1 1 1 -) ~'J -1 } 1 1 1 J 1

RlM CONSULTANTS, INC..
SUSITNR HYDROELECTRIC PROJECT
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HOURLY PRECIPITATION ~;UMMI{l:RY FOR t\IATANr~ WEATHER STf'YTIDN
NiTA Ti~I<EN DURINC ~./() IJ (0 1"1 b (':! 1"' , 198;~

r- PF{ECIPITr;TIDN 1.)I~LUES tiRE IN l"IILLlr-'ETERS

HOl.JH ENDING- DATE 0100 0200 0300 0400 6500 0600 0700· 0800 0900 1000 1100 1200 1300 1400 1500 1600 1709 18no 1900 2000 2100 2200 2300 2~on D~;TE

---------------------------~-------------------------- -------------------------------------------------------------------------------
(l,O u 0,0 0,0 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 U O,D 0,0 o.n c,u GIG DIu,....

2 0,0 n.u 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0.0 0,0 u 0.0 u u 0,0 0.0 0,0 0,0 aiD CIC La ~. 0 u 0:;..
3 U o n o.n 0,0 0,0 0,0 0,0 u 0.0 0,0 U 0,0 !]19 U e.G 0,0 alo D,rr 11 ., :j •9 0,0 Dl~ ~ I rj UI 0 3'.Ii V,'-'

4 U 0,0 U 0,0 0.0 0.0 0,0 U O,l) 0,0 0.0 0.0 0.0 u.o 0,0 0.0 0,0 u.n U,[i 0,(1 0,0 e,o y, U U 4
F"" 5 0,0 U 0,0 0.0 0,0 0,0 0.0 0,0 n.o 0,0 u o.n 0,0 u 0.0 0.0 U 0.0 OtU U 0,0 0.0 O,~ U ""6 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0, i) 0,0 0.0 U 0,0 0,6 U 0,0 0.0 0,0 0.0 0,0 o,n u B,O 6.0 U 6

7 GoO o.0 n.o o.n 0,0 0.0 0,0 0, u o. n 0,0 u 0.0 0,0 0,0 U 0,0 9.0 0,0 G,O 0,0 U 0,0 0,0 0.0 7
B 0.0 0,0 U 0,0 0.0 n.o 0,0 0,0 0.0 0,0 0,0 0.0 0.0 U o n 0.0 fj, 0 U 0.0 0, i) 0,0 n.o 0.0 U 8.~r- 9 0.0 0,0 0,9 0.9 0.0 0,0 0.0 0.0 0,0 0,0 U 0,0 0.0 U 0.0 0.0 0.0 0.0 0,0 n,o o.u 0,0 0.0 0,0 9

10 0.0 U U 0,0 0.0 n,n 0.0 0,0 0.0 0,0 0,0 O,i) 0.0 0.0 0,0 0,0 ') 0,0 U 0,0 0,0 0.0 OrO n,o 10....
11 U U 0.0 0,0 0,0 0.0 0,0 0.0 0.0 0.0 a•0 0,0 0,0 0,0 0,0 0.0 LO n.o 0,0 a.o 0,0 0,0 0,0 U 11

I""" 12 a,o 0,0 0.0 0.0 0.0 0.0 0.0 Don 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 U 0.0 0,0 12
13 U 0.0 U 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 0,0 0.0 o n 0.0 0,1l U 13.~
14 U 0.0 0,0 0.0 0.0 O.i) 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 U 0.0 ~.O U 14
15 U 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 0,0 U U 0,0 0.0 o.0 U 9,0 U 15
16 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 i),0 0,0 n.n 0.0 0.0 0,0 U 0,0 e. 0 0,0 16
17 U u.o 0,0 0.0 0.0 0.0 0.0 O,~ n,D 0,0 0,0 0.0 0,0 U 0.0 0.0 0.0 0.0 0,0 0,0 U O,D ;),0 U 17
18 0,0 0,0 0,0 a,o 0,0 0,0 0,0 0, ° O.~ 0.0 0.0 0,0 0,0 6.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 a,o 1i.0 a.o 18- 19 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 0.0 0,0 0,0 0.0 D,O 0.0 0,0 U 19
20 V,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 O.i) 0,0 20
0:;1 '";.11 U 0.0 0,0 0,0 0,0 o.0 0.0 0.0 0.0 0,0 0,0 0,0 0.0 0.0 0.0 0,0 0.0 n,o 0,0 u 0,0 0.0 U 21....
')') 1l,0 0.0 0.0 0,0 0.0 0.0 0,0 n,O 0.0 ~ n 0,0 0,0 il.O 0,0 0,0 0,0 0.0 0.0 0.0 U U C.O 0.0 U 22..... , "

I"""' 23 U o.0 o.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 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 0,0 0,0 0,0 0,0 6.0 U 0,0 0,0 0.0 0,0 i),0 U 0,0 0.0 i),0 o.u 6,0 U 0.0 2~
25 D.O 0,0 0.0 0,0 0.0 0,0 0.0 0,0 o,n 0.0 0.0 0,0 0.0 0.0 0,0 o.0 0,0 U i).0 0,0 n.o 0,0 0,0 0,0 25- 26 0,0 0,0 0,0 0.0 0.0 0.0 0,0 U 0,0 0.0 U 0,0 0,0 0.0 o " 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0,0 n.o 26•u
27 n.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 u n.n 0.0 0,0 0,0 0,0 (l,0 0.0 27
28 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 ~. 0 U O.i) o.n 6,0 G.O 28
29 0.0 0.0 0.0 D,n 0,0 i),0 0,0 0,0 0.0 0,0 0,0 0,0 0,0 D,D 0,0 0.0 0.0 0,0 0.0 0,0 0,0 0,0 n,D 0.0 29,..,.,
30 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 Don 0.0 0,0 BoO 0.6 6.0 0.0 0,0 0.0 9,0 0,0 30

, ~~.

- • r

- --------------,------------



THREE HOUR SUMMARY FOR WATANA WEnTHER STnTION
DATA TAKEN DURING NoveMber, 1982

DAY 01 Dr~Y 02

HOUR DEW. WIND WIND GUST MAX. HOUR DEW WIND WINn GUST MAX. HOUR DE~ WIND WIND GUST MtIX,
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIP., SPD. DIR. GUST RAD NDNG TEMP, POINT RH DIP., SPD, DIR. GUST RAD

DEG CDEG C 1. DEG. MIS DEG. MIS MW DEG CDEG C 1. DEG. MIS DEG. MIS MW DEG CDEG C 1. DEG, MIS DEG, MIS MW

0300 -12,2 ***** ** 062 7.6 065 11,4
06GO -9,; **~*1: ** 060 7,0 067 10.8
0900 -6.7 ***** ** 075 e.o 073 14,0
1200 -5,6 ***** ** 065 5.7 072 10.8
1500 -7.5 ***** ** 082 7,5 084 11.4
1800 ***** ***** ** 087 7,1 095 12.7
2100 -9,1 ***** ** 078 4,9 084 8.9
2400 -13.2 ***** ** 062 3,4 056 6,3

Dtl'( 04

1 0300 ***** ***** ** 038 2,9 064 t,~
1 0600 -4,1 *****. ** 061 1,5 osa 3,8

13 0900 -4,2 ***** ** 280 1,0 286 2,5
16 120G -1,2 ***** ** 105 1,G 113 2.5
6 1500 -3,5 ***** ** 089 2,3 094 5.1
llano -b.8 *~*** ** 082 2,8 089 4.4
1 2100 -8.6 ***** ** 074 1.9 100 3.2
1 2400 -B.9 ***** ** 064 1.4 091 3.2

Df~Y 05

, n3fiO -1210 ***** ~~ D54 1~3 089 2.5
1 0600 -10.5 **~*~ ** 364 1K~ 019 1,9

8 12UO -Sri ***r;* ** 099 2.2 ~97 ~I~

315Un -6.0 ***~* ** 084 3,8 Dba 7.0
1 1800 -6,i ***** ** 06h 5,4 07b 7,b
1 2100 -5.0 ~**** ** 062 4,2 051 7.0
1 2400 -5.3 ***** ** D67 3.3 103 6.3

3
9
2 -

HOUR DEW WIND WIND GUST MAX. HOUR DE\.! WIND WIND GUST M~X, HOUR DEW WIlfD WIND GUST MX.
MDNG TEMP, POINT RH OIR. SPD. OIR. GUST RAD NDNG TEMP, POINT RH DIR, SPD. DIR. GUST RAD NDNG TEMP, POINT RH DIR. SPD. DIR. GUST RAD

DEG CDEG C 4 DEG. MIS DEG. MIS M~ DEG CDEG C 7. DEG, MIS DEG. MIS MW DEG CDEG C ZDEG, MIS DES, MIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -5,9 *H** ** 059 4.1 064 7.0 1 mo -8,9 ***** ** 04b 2.B GA" 3.8 . 0300 -17,2 ***** ** 076 1.6 074 ') .. 1•..1 I ~,..1

n&60 -7,4 Hl!H lHl 068 6,0 073 o " 1 0600 -9 ,8 H*** ** m 3,4 057 5.1 1 060n -18, n**¥:It* *I 081 1.5 073 ') .. 1I • .J L...I J

0900 -7.5 HH* ** 06B " " ObB 10.2 7 G900 -10,3 ***** ** 075 2,9 062 5,1 5 09GO -16.8 ***** ** G84 1.4 n9fi ') " 13.J,u ~ • .J

1200 -4,g H·:n* ** 068 4.8 071 B.3 12 1200 -10.8 ***** ** 051 2.3 OM 3.8 In 1200 -16.0 ***** ** n58 ,6 lIlS 1.9 26
IS0G -4 ,6 ***** ** 065 3,S 065 5,1 3 1500 -13.0 ***** ** 026 2.3 026 4,4 4 1500 -11.3 ***** ** 054 1.0 0·15 4,4 a
IS0n -8.7 HH* ** 352 2,6 on 4.4 1 1800 -12.0 ***** ** 030 2.0 009 "7 ':l 1 1800 -13,3 **1:** ** il47 1.3 07~ 3,8 1WI':" '""
ZI0G -8,4 H*H ** 042 2,9 046 5.1 1 2100 -13,4 ***** ** 060 1.7 060 3,2 1 2100 -17,6 ***** ** 036 1.4 DCl6 215 1
2400 -8,4 .1':**** U 042 2,B 053 4,4 1 2400 -15.7 ***** ** 65L

\ 1.4 0'7') 3.2 1 2400 -18.8 ***** ** 068 1.4 079 "! '),,- 'IoJd...

Dr.\'f () '7 DAY 08 Dt,Y 09

HOUR DEW WIND WIND GUST MAX. HOUR DE\.! WIMD WIND GUST MAX. HQUR DEW ~IND ~IND GUST MAX.
NDNG TEMP. POINT RH DIR, SPD. DIR. GUST RAD NDNG TEMP, POHn RH DIR. SPD, DIR, GUST RAD NDNG TEMP. POINT RH DIR, SPD, DIR, GUST RAD

DEG CDEG C %DEG, MIS DEG, illS MU DEG CDEG C %DEG, MIS DEG, MIS MW DEG CDEG C t DEG. MIS DEG, MIS M14
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -19,5 ***** ** 04& 1.7 003 3,8 1 6300 -15,2 ***** ** 061 7,0 004 11. 4 1 0300 -10,9 ***** ** ')00 ') " 288 .. ~ 1.... -id/ '-. ! .J.I

3600 -20,5 ***** ** 078 2,0 083 3.2 1 0600 -14,9 U1HE* l!* 006 6.8 066 ta.2 1 0600 -17.7 l!l!f:** II 271 1.3 292 3.2 1
09GO -20,2 ***** ** 075 2,1 081 3,8 12 0900 -13,b **l!U ** 065 6,3 073 8.9 4 0960 -1 i ~ 2 ***~* *.~ "ZiO 1.0 284 2.5 3... J.\,i

1200 -13,0 *u** ** 072 1.9 G59 5.7 27 1200 -12.B ***** ** 063 6.0 064 8.9 7 1200 -8.7 H*** ** 299 1.0 327 1.9 7
15~0 -14.3 l!l!l!** ** 061 3,9 G61 7,6 4 1500 -11,2 **l!l!l! *1 070 5,6 068 8.3 3 1500 -15,9 H!H* ** ')01 ,6 338 1.9 3i.,V.I,

1800 -15,8 *1*** ** 059 4.7 069 8.9 1 1800 -12.0 11*** ** 067 3.9 067 7.0 1 1800 -9,1 ~***-* ** ~42 ,6 282 1.9 1
2180 -16,1 H*l!* H G63 5.9 072 8.9 1 2100 -12.3 **l!*l! Il! 078 •3 038 1.9 1 2m -9 I 2 j:f:eja~ ~:* . nt5 .6 "!C:~ 1.9 1v>J'

2400 -16.4 ***** ** 0&4 7,G GM 9.5 1 2400 -11.8 ***** ** 278 1.6 264 "I ') 1 2400 -11.9 ***** ** U95 r: 114 1.9 1v,,- • .J
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING NoveMber, 1982

DAY "1"1

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DE~ WIND WIND GUST MAX.
~ NDNC TEMP, POiNT RH DIR. SPD. DIRr GUST RAD KUNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEM?I POINT RH DIRl SPD. DIRt GUST RAD

DEG CDEG C %DEG. MIS DEG, MIS HW DEG CDEG C %DEG. MIS DEG. MIS MW DEC CDEG C i. DEG. MIS DEG. MIS MW

~ 0300 -15.2 ***** ** 065 1,4 062 2,5
G600 -15.6 ***** ** OB3 1.7 077 3,2
0900 -11,7 ***** ** Ob3 2.6 O~5 6,3
1200 ~**** ***** ** 070 5.2 084 8,3

~ 1500 -9.6 ***** ** ObI 5.2 075 B.3
1800 -9,9 ***** ** 064 5.3 067 9.5
2100 -9,2 ***** ** 060 5,4 Obi 8,3
2400 -3,3 ***** ** 053 4,9 060 7,0I""

1 0300
1 %00
3 090&

12 mo
2 1500
1 lauD
1 2100
1 2400

-7,0 ***** ** 049 4,8 047 7.0
-710 ***** ** a61 2.2 057 5.1
-7,5 ***** ** 092 ,6 061 1.9
-6,2 ***** ** 082 ,8 107 2.5
-5,9 ***** ** 083 ,4 129 1,3
-7,3 ***** ** 080 1,1 068 3,2
-6,4 ***** ** 072 1,8 056 5.7
-7.0 ***** ** 062 3,9 075 7.6

l)(..W "14

1 0300
1 n6UG
6 09UO

11 "1200
2 1500
1 1800
1 216i1
1 24UO

-618 -Bib 97 053 412 054 6.3
-6,7 **~** *~ u5~ 4.8 052 1.6

-4,2 -9.4 67 0&4 b.2 068 9.5 til
-3,4 -9.2 64 ~66 6.2 571 9,5 2
-2,5 -8,1 65 075 7,6 i1 9? i2,1
-1.6 -7,5 6~ fi74 6,9 on 11.4
-2.2 -7.9 65 OBt 611 U79 819

-
HOUR DEW WIND WIND GUST MAX, HQUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST M~X,

NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR, SPD, DIR, GUST RAD NDNG TEMP. POINT RH DIR, 9PD, DIR, GUST RAD
DEG CDEG C %DEG. MIS DEG. MIS MU DEG CDEG C ! DEG, MIS DEG, MIS MW DEG CDEG C XDEG, MiS DEG, MIS MW

------------------------------------------- ------------------------------------------- -----------------------------~-------------

0300 -4.2 -6.5 84 077 4,1 Dab 8,9
0600 ~3.7 ***** ** 063 3,7 064 6,3

~ 09nO -3.5 ***** ** 041 2.8 053 6,3
1200 -2,6 ***** ** 047 3.9 056 6.3
1500 -2,0 ***** ** 070 4.9 073 7,6

~ 1900 -2,7 ***** ** 059 4.1 060 8.3
2100 -3.9 ***** ** 022 2,7 048 5,l
2400 -~i.3 HU* ,H 346 1.6 003 3,2

1 0300 -5,7 ***** ** 011 1,1 358 2.5
1 0600 -7,B ***** ** U47 1,2 023 2,5
3 0900 -7,9 ***** ** nl1 1,B 019 2,5

10 1200 -4.8 ***** ** 027 .9 004 2,5
21500 -&.7 ***** ** 025 .6 041, 1;9
1 1800 -B.2 ***** ** 045 1.0 037 1.9
1 2100 -10,2 ***** ** 014 2,0 U09 3,2
1 2430 -9,8 ***** ** 040 1,2 li06 3.2

1 OZOO -8,4 ****~ **
1 0600 -6,7 -9,1 83
4 0900 -7,7 -13,5 63

16 1200 -10,8 -15.7 67
2 1500 -11,1 -16.266
t 1800 -13.6 -16.6 78
1 2100 -13,8 ***** **
1 2~Ofi -14,7 ***** **

037 .9 n03 3,2 1
026 ,9 352 2.5 1
O~? 1,6 031 3.2 4
07TI 1,4 fi55 215 17
082 1.9 094 3.8 3
061 1,8 084 3,8 1
oan 2.0 089 4.4 1
n72 2,fi U7~ 3,3 1

DAY 16 DAY 17 NW 18

,.... HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DEW wIND WIND GUST MAX,
NDNG TEtI?, POINT RH DIR, SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIP.. SPD, liIR, GUST RAD NDNG TEMP. POINT RH DIR, SPD. DIR, GUST RAD

DEG CDEG C k DEG, I1IS DEG. MIS MW DEG CDEG C I DEG. M/S DEG. MIS MW DEG CDEG C k DEGI MIS DEG, MIS MW
--------~----------------------------------- ------------------------------------------- -------------------------------------------- 0300 -17,7 ***** ** 081 1.5 059 2.5 1 0300 -lB,3 -22,4 76 072 2.2 059 "I " 1 0300 -22.8 -28.8 58 060 2,1 069 11. ~ 1... ,0

0600 -t6,5 ***** ** 079 1.6 fiPC" 3.2 • ~600 -19.5 -23.4 71 065 2,3 073 4.4 1 5600 -22.1 -29,! 53 058 212 054 4,4 1V.J I

090fi -16,6 -21,4 66 060 2,1 fi47 3,8 7 0900 -19.2 -24,1 65 OB5 'J j 084 3.8 7 0905 -23,6 -30,1 55 il51 2.0 0'15 4, ~" 5.....
1200 -15.0 -21,2 59 084 1.3 095 5,1 17 1206 -18,7 -24.3 61 084 215 1)90 4.4 18 1200 -15,1 -26,3 38 065 'J ., 677 6.3 17

I'i"" ... "
1500 -15.7 -20,6 66 091 1.5 090 5,1 3 1500 -18,7 -24.3 61 fi"" 'l .' 093 3,B 2 1500 -18,2 -28.6 4Q 074 5,0 085 7.6 20 ... ... , u

1800 -16.b ***** 94 073 1.4 078 3.B 1 lBOO -20,9 -26.4 61 072 • Q 076 3,B . 1800 -17,4 -27,9 40 062 3,5 073 7.0 2I , , 1

2100 -17,5 -21.372 092 1.9 595 3.8 1 2100 -22.0 -27,8 59 083 :Lil 084 4,4 1 2100 -22,6 -30.0 51 064 3,0 OBl 3,3 .
1

".... 2400 -18,0 -21.6 73 066 2,6 073 5,7 1 2400 -21.7 -27,7 59 069 2,3 063 4.4 1 2450 -24,2 -31,5 51 082 2r4 083 C" ~ 'l
.J. I ...
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING NoveMber> 1982 .

DrW 19 DAY ;::0 D(.)Y 21

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MA.X, HOUR DEW WINn wItm GUST MAX,
NDNG TEMP, POINT RH DIR, SPD. DIlL GUST RAD NDNG TEMP, POINT RH DR SPD. DIR. GUST RAIl NDNG TEMP. POINT RH DIR. SPI!. DIR, GUST RAD

DEG CDEG C %DEG, MIS DEG, MIS M~ DEG CDEG C %DEG, KIS DEG, MIS MW DEG CDEG C 7. DEG. MIS UEG, MIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 -23, S -3u.9 52 087 ') ') OI:"Q 5,7 1 0300 -16,b -25,6 46 080 4,2 m '7 ~ (2 030l) -14,3 -20,S 59 102 2 ~ ,1 110 1 ?

L.11t.. ..J, , ,U ... ,~

0600 -19,3 -28,3 45 082 3.9 073 7,b 1 0600 -16,0 -24,548 082 3 OJ 067 I:" '7 1 ObOO -9lU -15.8 5a on 2,9 069 5.7... ..J"

0900 -19,5 -28,2 46 073 6,1 074 H.2 3 0900 -14.6 -23.7 46 094 ') ? OS8 5.1 2 0900 -9.1 -1S.;! bO 055 5.3 052 " . 2.. ,~ / I b

1200 -18.9 -28,4 43 074 7,8 079 10.8 13 1260 -14.3 -23.0 48 09'5 2,0 0'71 4.4 6 12UO -8,4 -15.U 59 058 5,0 uSB 7,6 'il, .
1500 -19,4 -29,1 46 07U 7,7 074 11.4 2 1500 -14.0 -21,B 52 098 1.6 087 3.8 2 1500 -7.9 -15~2 S6 !lS5 4,6 069 '7 :... 2f I;"

1800 -19,0 -28,0 45 ObO 7,0 Ob7 11.4 1 lani! -15.1 -21.1 60 lOB 2.0 105 3,8 1 1800 -6,9 -14,7 54 045 4 ,\ liSO " ,
, I frO

2100 -19.b -27,4 46 059 6.8 063 10.8 1 2100 -15.2 -21,6 58 100 2.3 107 3,8 1 2100 -'1.4 -16,3 57 356 3, .\ O~3 5,7
2400 -17,4 -26.B 44 06B 4,5 05B 7,6 ~2400 -15,1 -21,558 100 2.1 100 3,8 1 2400 -10,9 -16,7 62 OB2 2,0 n'7,1 It 4, ,

I)r:W ':l ":"1 Dr-IY 23 D(:,"{ ;24.... i ...

HOUR DEW WIND WIND GUST MAX. HOUR DElil WIND WIND GuST MAX. HOUR DEW WIND WIND GUST MhX.
NDNG TEMP, POINT RH DIR. SPD. DIR; GUST RAD NDNG TEMP. POINT RH DIH, SPD. DIR. GUST RAD NDNG TEMP, POINT RH DIR, gPD, DIR. GUST RtlD

DEG l DEG C Z DEC, MIS DEG, MIS M\rI DEG CDEG C Z DEG, MIS DEG. MIS MW DEG CDEG C 7. DEG, MIS DEG, ~/s Mhl
." ...... ,....---_.. -.. ~ ..._------------------------------ -----------------------_._----------------....- -----------------------------_ ...._----------
n:\dO -10,1l -15,5 b4 081 1.5 tuO 3,8 10:300 -4,6 -10.8 62 039 3.9 048 6.3 1 U300 -3.5 HH* :H 055 4,5 051 6.3 1
0600 -'U -15,3 64 065 1.8 0'53 4.4 1 0600 -4.7 -10.4 b4 US8 4,8 059 7.0 1 0600 -3.3 Hf.H n iJ5b 4.3 354 I:" ~ 1oJ.,

0969 "9,P -15,3 64 068 1.2 04& "1 ') 2 0900 -4,8 -9,9 68 060 4 Q 068 7,0 2 090U -3,3 HiEH ** Oe:'! "l. 2 u56 I:" '7 ')
v," , ,

...'" ..J, , ..
1200 ··,),0 -14.9 62 OB9 1,4 098 "1 ') 8 1200 -4.2 lIl!llU ** 062 4,8 U65 6,3 6 1200 -2.7 ***** ** 052 4,3 m 5,7 t')

y," ....
j 500 ,,8. -14.0 63 070 2.0 051 5,1 1 1500 -3,0 -5.8 81 068 4.3 362 5.7 1 1500 -3,4 **H~ ** %1 4,4 075 6,3 2
1800 -7.6 -13.2 b4 055 2.1 051 4.4 1 1800 -2,8 -b.6 75 i!46 3,8 068 I:" '7 , 18110 -3 I 3 ***** .~~: 067 4,b G32 7.0..J., 1

2100 -5,3 -11.6 61 038 ') . 041 4,4- 1 2100 -3,0 -5.8 Bl .050 3,9 051 5.7 1 2100 -3,6 !!':H,H ** 057 419 O"':i 7,0 1... 0 v.

24iJO -5.1 -11.2 62 023 ') 0 034 4,,1 1 2400 -3.2 H*** ** 057 415 Ob2 6,3 1 24011 -4 ,(j **·~H ** 961 S,li 069 7,0 1... u

Dr:lIY ~~5 DAY ~?6 l)(:~1 Y rjl""
1·_ i

HOUR DEiI WIND WIND GUST M~X. HOUR DEW WIND WIND GUST MAX. HQUR DEW UIND 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 DIlL SPD. DIR, GUST Rr~D

DEG CDEG C Z DEG, HIS DEG, !'lIS MW DEG CDEG C %DEG. MIS DEG, ~/S MW DEG CDEG C ZDEG. MIS DEG. 1'\/5 MW

------------------------------------------- ------------------------------------------- -------------------------------------------
fl300 -3,4 ***** ** 073 5,5 074 7,b 1 0300 -9.0 -13,8 b8 06& 7,1 Ob7 to.S 1 0300 -5 ,9 H,U!! ** 064 2.3 BbU 5,1 1
0600 -5.0 llH'1:l! ** 070 5,3 071 7.0 1 0660 -9.7 -14,7 67 067 7.1 ~67 10,2 < ObOO -9,1 *H** H GSl 1.7 06~ 3.8 1I

0900 -4,2 H**·~ H, Obb 5.2 067 7,6 2 0900 -10,4 -15,3 67 056 516 071 10.2 2 finO -4,2 -6, ~ 95 071 2.3 %7 6,3 ')
'-

1200 -4.5 HH* H 093 2.8 073 6.3 7 1200 -9,5 -15,0 M 062 6,3 %4 Q I:" 7 mo -5~2 -9.3 73 054 3,9 065 7,0 7, • ..J

1500 -7.1 u*u ** 082 ') '7 066 5.7 2 1500 -9.3 -14,6 65 01:"0 0::: Q 066 B.9 1 150fl -9.2 ***** ** D56 2.1 052 4 ,\ 1..... oJ... y .... ..
1800 -8.7 *UH ** 085 4,3 083 7.0 1 1800 -8,2 -13.4 &6 055 4.8 063 7.6 1 1300 -11.4 ***** ~* 07 ' 1.7 082 3,2,0

2100 -8 .2 -11, 8 ·75 083 3.7 OS3 7.0 1 2100 -7.5 -12.5 67 066 I:" ') 060 9.5 < 2100 -12,9 ***** ** 072 ':l <: O"~ 3,g 1.J,L- 1 .. ," ,~

2400 -B.O -12,8 68 070 6,6 081 9,5 1 2400 -6.8 -10,1 77 062 3,8 n69 613 1 2400 -13,4 ***** ** on 2,0 070 3,3 1



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

HOUR DEW WI~D WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX,
NDNG T['~P. POINT RH DIR. SPD. DIR. GUST RAD NUNC TEMP, POINT RH DIR, SPD, DIR. GUST RAD NUNG TEMP, POINT RH DIR, SPD. DIR, GUST RAD

DEG CDEG C 7. DEG. MiS DEG. MIS MW DEG CDEG C %DEG, MIS DEG, MIS MW DEG CDEG C %DEG, HIS DEG, MIS MW
------------------------------------------- ----------------------------7-------------- -------------------------------------------

1200 -15,3 1**** **
~~ 1500 -14,0 ***** **

1800 -11,8 1*11* 1*
2100 -9.4 ***** **
2400 -7,4 ***1* *1

030~ -14,3 ***** ** 072 1,7 OB5 2.5
0600 -16,0 ***** ** 079 1,9 068 3,2
0900· -16,1 ***** ** 083 2,1 ~87 3,8

039 1,6 089 3.2
Gab 1,5 n93 2.5
071 1,1 020 2,5
019 1,6 007 3,8
059 1.9 Ob6 4.4

-

-
-

1 0300 -7.5 ***** ** 059 2.6 056 4,4
1 0600 -7,7 ***** l* 062 3.4 065 5.1
2 n900 -8,0 1*1** ** 063 3,4 070 5,1
a 1200 -7.5 ***** ~* 054 3,9 059 6,3
1 1500 -7.6 ***** *1 054 5,0 055 7.6
1 18no -8.2 *~*** ** 062 2.1 043 7.0
1 21ua -9,2 ***** ** 070 2.7 075 5,1
1 2400 -8,1 ***** ** 050 4,5 053 6,3

1 0300 -7,3 ***** ** D~2 5,0 063 7,6
1 WiO -8,(; -;;;;*i}; 'i:'1; 07'1 1,4 C6a 5.7
2 0900 -10,4 ***** ** 027 1,9 020 5,1
5 1200 -!1r5 -14.u 92 n21 2.9 012 5t7
1 1500 -12,4 -15.1 80 029 3.8 n2S 7,6
1 1800 -13.4 -13.9 96 036 4.1 02~ 9,3
1 2100 -14,8 -18,1 76 025 6,4 030 10,2
1 2400 -14,9 -16.} 89 02& 6.2 023 9,5
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING NoveMber 1 1982

MAX.
DAY TEMP.

DEG C

HIN,
TEMP.
DEG C

MEAN
TEMP.
DEG C

RES.
WIND
DIR.
DEG

RES.
WIND
SPD.
MIS

Ave.
WIND
SPD.
HIS

"MAX.
GUST
DrR.
DEG

MAX.
GUST P'VAL MEAN MEAN
S?D. DIRI RH DP PREC1P
HIS ~ DEG C MM

DAY'S
SOLAR
ENERGY DAY.
WH/SQiI

---------------------------------------------------------------------------------------------------~-

9

7
8

313 4
9bJ 5

585 2
5sa 3

643 13
798 1,\
925 15

1002 16
996 17

10n 18
785 19
50520
52i 21
458 22
435 23

558 26
SlB 27

62u 2~

Sl~ 25

1528 .6
1515

I:"')~

oJ~j

495
573 10
649'1 !

10it

558 28
385 29.
"3Bu 3[1

?'l.C' .....
~ loJ/j

** ***** O.G
/3,.. -11.6f"1 U
66 -13.9 0,0
13M -9,2"'" U
** ***~* 0.0
** **~** 0,0
77Jtt -16,0,.04 0.0
62Jl\ -16.51'\ .2

63 -25.1
47 -28,8
46 -28.6
52 -23.2
58 -16.4 0,0
62 -14.0 G,a
71,.., -tLSI'" Uz~

b8M -9. 111 nt n
73~ -7,3~ G.a
** ***** 0.0
68.1'1 -14,9"" o.a
72M -23.41'1 u.O

~* ***~~ u~n

** ***** u.~
:;:~ ~O·:!O:·X GI U

*~ ***** OrU

** ***** U,O
** ***** 0,0
** ***** 0.0
** ***** O.U
** *~*** 010

5,1 E
7 I 0 ENE
7.0 }!E
9.5 ENE

1U3 ENE
7,u ENE
4,4 E
7.6 Nt:

10.2 NNE
14.0 ENE

12.1 ENE
8.9 NE
3.2 N
4,4 ENE
5.7 ENE
4,4 E
8.3 ENE

11. 4 ENE
7.6 E
7.6 NE

9,5 ENE
11.4 ENE
5.7 IiNW
9.5 E~JE

716 ENE

14.0 ENE

7.6 ENE
10.2 E~JE

5,1 NE
4.4 E

030
073

n55

064
u76
068
057
045
064
064
288
067
075
OB2
uab
008
089
073
073
081
074
071
052
051
059
082
081
0':'7

065
ObO

4,1
3.3

3.£
2.0
4.4
4.5
4.6
5,7
2.4
1.7
3.5

3.0
5.8
2.5

4.8
1.2
4,0
2.U
6.0
3.6
1.3
1.7
1.8
? ~
~ ,,~

3,/

U
2.4
1.4

6.4
2,0
') 0... ,

4,0
OJ "7
i...'IJ

13 J
1.7
2.3
2.8
5.7
2.4
3.6
1.8
4.3
4.5
4,5
5.7

1.6
3.4
3.8
3.1

1.2

I:" Q
oJ. ,

3 OJ...

1.2
3,6
4.3

,8
3.9
1.9

6.3
1.5
2,7

-3.0 ..... -14,9~ -9.0M 072
;: -U/'l -10.9,..., -6.2 ..... 068
3 -4.3 -13.J. -8.9 071
4 -4.3 -9,2 -6,8 063
5 -B.4 -15.7 -12.1 052
6 -11.3 -20.5 -15.9 065
7 -12.6 -21.9 -17.3 064
8 -11.2 -16.5 -13.9 064
9 -B.2 -18.5 -13.4 302

10 -8.3}o\ -16.71'1 -12.501"\ eM
11 -5.4 -9.5 -7.5 063
12 -1.6 -7.1 -4.4 066
13 -1.5 -6.0 -3.8 054
14 -4.2 -10.2 -7.2 625
15 -5.8 -17.6 -11,7 665
16 -10.2 -19.4 -14.8 075
17 -16.2 -22.7 -19.5 677
18 -14.5 -24,5 -19,5 066
19 -16.8 -24.7 -26.8 070
20 -13.3 -17.9 -15.6 091
21 . -6.6 -15,1 -10.9 ·061
22 -5.1 -11.2 -8.2 056
23 -2,7 -5,5 -4.1 056
24 -1.6 -4.2 -2.9 058
25 -3.3 -10.9 -7,1 U76
26 -5.8 -11.6 -B.7 OC2
27 -3.8 -14.5 -9,2 Obb
28 -7.2 -16.6 -11.9 071
29 -7.0 -9.4 -8.2 u58
30 -6.9 -15,2 -11.1 035
MONTH -1.41"1 -24,70"'\ -lO./M Ob3

GUS'I' VI~ll AT MAXI GlJS"r MINU~3 2 INTERV~LS 1211
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

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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R&M CONSULTRNTS, INC.
SUSITNR HYDROELECTRIC PROJECT

WRTRNR WERTHER STRTION
Novembe r, 1982
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING Nou8Mber 1 1982

\.,.IEL.DCITY ( ~~/~3 )
() ':). 1 n 3 () 6 0 " n ,0 1~j 0 :::: 0 (}, ,.- , !. ,

TO TO TO TO TD TO Cl F!
DIRECTION 1 0 7. 0 6 0 1- 0 () ., I:" (j ~:,~ [) [) Ci~1 E(:I TEF! TDTiil..., ,., , , .':. ._J

N t~\ {? ;:.:: ,":.?6 (j on () 00 0 00 0 00 0 GO ":) ?!:;;f_.

NNE 4;~~ .It 03 '1 67 ~5tj n 00 0 0 0 n GO I':. t 1"1, '.' \ ..1 \...• i

NE "J. 08 l't' .I 1'''1 "1 ;:,~ 64 r.:· I 0 00 0 on 0 00 ;:21 (? /~., {;)./ dt) , , , ,

ENE 1 18 "J. Z~ 08 18 61 <:) :5 .(~;. 0 no (' 00 0 00 ·1· 'J. t;) ':), , "I , 1... (,..

r SlO "13 '-, 'l "3 iti~ '1 ':J':)' () ::; 0 00 I} on 1 ~::~ ~:l ~?,,:i \, l~•• ••••

E:SE 6t) ;? '78 21 0 , 00 0 , 00 0 00 () 00 :3 , 6:'3

5E ~:~ 1 ;:'~4 03 C' 00 P 00 (} 0 () () GO lr f.'J, .1 , ,J , • 'i ,i

8m:: 0'7 0'7 0 00 () DO 0 00 () no 0 0 0 ., -", , ! ... ·f

S 07 () on (} on () 00 0 00 0 00 0 on (l t'?, . , · , ,) "

;:) t; l~ 14 03 0 0 0 0 00 () 00 f\ 00 () 00 ., '7. "
,

~jW () ')' 02; 0 00 {', 00 r, (iO (j {) 0 0 00 '), I'i
\! , d , , ~.J

l~ ~:; t~ 0'7 '1 '7 0 (J 0 () 00 (} 00 0 n(' n DO ;~:~ ii·.I ..J '.'

l.,J '1 0 4 1';) 03 0 00 0 no f' 0 0 (i 00 63, , .J

WNI,J , Z~D , 94 0'7 0 .00 0 , 00 0 , DO () 0 () "J. ;2. Ei

NW 0'1 ':)C) () 00 0 0 0 0 ·00 0 n0 0 00 ~~) ~::!, '- ..... . .
NNI.,J ";(r.:" :313 0 () 0 0 0 0 0 00 0 0 0 (1 f! ;'1 ",'7, woJ , · " , " f ,.)

Ct:,I...i..'1 l~9

·..0._._.00...... ............._-- _............. - " ....~.__ .... ..., ......- .....- ._ ................ .................... ....................

TOTt-,1- {~\ :15 ·'~}4 :?b ";':0 .~. '?() "), '1 I 1"~ 0'-;: () (J() () 00 '1 00 00, , ...} '.,. tj / , ~,
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HDUj~LY PRECIP ITf;TIDN SUi'iMr::-'RY FOR 1,.j1~'I T (;N/~ WE/~THEi~ ~:;Tf;TlCiN

D{4TA ·"j"f.ii{EN DUR Ii"-~G 1)E'c:e"'lb0~t- ;_ 1902-
PRECIP IT/\TION Vr;i._UES {-'IRE I f-l rlILLldETERS

HDUR E:NDING
~

DATE. 0100 G2UO 0300 0400 0500 ObOO 0760 0800 0900 1000 1m 1200 1330 1400 1500 lbOO1700 1800 1900 2006 210(1 2200 2300 240(1 DATi
------------------------------------------------------- ---------------------------~---------------~---------- ------------------------

r- 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0,1} 0,0 !l.0 0,0 o,n (J,n u u.o 0,0 0,0 ij,G U a.o 0,0 UIU

2 0.0 o.u 0,0 0,0 0,0 il.U U 0.0 0.0 fj, 0 0.0 0,0 0,0 0,0 u 0,0 0,0 u 0.0 o.0 U G.G (j ,u u. U
3 [l,u 0.0 0,0 0.0 0,0 u u 0,0 U 1 o n O,i) 0,0 u u U II. U U li.fl U O.G G.\! OrD U... • u

4 o 11 fl.O 0.0 0.0 0,0 0.0 0.0 (J,fi 0,0 0.0 U 0.0 1).0 U D.O fLO 0.0 OIU 0.0 0,0 "31U 0,0 0.0 0,0• u

5 0,0 6,0 U 0,0 0.0 11,0 U rio 0 0,6 1i.0 0.6 0.0 0.6 6.6 0.6 0.0 O,U 0.0 0,0 0..0 0.0 11,0 n.u 0.0
/) IJ.U U 0.0 ,2 .2 fl.O U.O 11.0 0,11 0,0 U 0,0 0,0 n.o 0,0 0,0 0,0 U 0.0 0,0 li,O 0,0 ') 'j,,- .'-

7 0.0 o.0 0.0 0.0 ,2 6.0 'j OJ ., ,4 ,b ,4 ,4 ,2 0,0 0.11 II. 11 0,0 U {io Ii n,o l1,n 0,0 n,u... ,.. , ..
B 0,0 0.6 6,0 !l.0 0.6 0.0 n.o 6.G 6,0 0,0 1i.O o.u G,O 6,11 0,0 0,0 0.0 11,0 0.0 0.0 U !l,0 .4 0.0
9 (j,0 0.0 0.0 0.0 0.0 o.n 1i.0 0.6 U 0.0 0.0 a,o 0,0 0,0 6.0 U 11,0 0,0 0.0 0,0 0,0 0,0 o.u 6.0

to G.O 0,0 0.0 0,0 0,0 0,0 0.0 0,6 fLO U U 0.0 0.0 U 0.0 0,0 0.0 0,6 0.0 U 0,0 0,11 0,1) o,n 11
11 fi.{i 0,0 0,0 6,0 0,0 0,0 0.0 U 11.0 0.0 0.0 0.0 O. il 0.0 6.6· 0,0 . o.n 0.0 u.o 0.0 0.0 0,0 0.0 n.u 1:

r"'-, 12 U.O 0.0 fio a 0.0 0,11 o,D 0.11 U U 0,0 6,0 0,0 0.0 6,0 0.0 0.0 0.0 u u o.0 u 0,0 0.0 0.0 l'I
13 0.0 0.0 0.6 0.0 6.0 0.6 0.0 0.0 G.il a,o 0,0 u 0,0 0.0 0.0 0,6 0.0 0,0 u 0.0 0,0 0.0 u.o 0,0 1:
i4 6,0 0,0 0,6 0,0 0,0 0.6 U 0.0 0.0 0.0 0.0 0,6 0,0 0.0 6,6 li.O 0,0 0.6 U 0.0 V,O 6,0 0.6 6.0 1'- 15 0.0 0.0 0.0 0.0 0.6 0.6 0.0 0.6 6,0 0,0 U 0,0 0,6 0,6 u.o 6,0 0,0 0,6 6,6 6.0 0,6 0.0 0.0 u.o 1:
16 6.6 0,0 0.0 0.0 0,0 6,0 6.6 o,n 0.0 0.6 0.6 0.0 6.6 0.0 6.0 0.0 0,11 n.G 0.0 i).0 o•0 0,6 0,6 6.0 1i
17 0,0 0,0 6.0 0.0 0.0 0.0 0,0 0,0 0.0 0.6 0.11 0.0 0.0 0.0 u 0.0 0,0 0.0 u 0.0 0,0 0.0 0.0 0.0 1:
18 6.0 6.0 0.0 0.0 0.0 0.6 0.0 6,0 0,0 0.0 0.0 0,0 0.6 0.0 0.0 ·0.6 0.0 0,6 U D.O 6,0 0.0 6,0 0,0 1:
19 0.0 6,0 0.0 6.6 6,0 0,0 6.6 o.u 6.6 6.0 0,6 0.6 6.0 n.li 0.0 0.0 0.6 0.0 0.6 0.6 0.0 0,0 0.0 o.n I!
20 0,0 0.6 0.0 11,0 0.0 o.n 0.0 0.0 6,0 0,0 11.0 !l.a 0,0 n,o U· 0.0 0,6 6.0 6,0 O,ll 0,0 0,0 0.0 0,0 21
21 0.0 n,n 0.0 0.6 0.6 0,11 0.0 0.0 0,6 6,6 0,0 0,0 D.n 0.0 0,6 0.0 0.0 0.0 0.6 0.0 U 6,0 u.o U 1·..

~ 22 0,0 0,0 0,0 0,0 0.0 0.0 0.6 0.6 6.n 0.0 0.0 0,0 iI.O 0.0 il.O 11,0 0,6 0,0 U 0,6 0,0 0.0 0.0 0.0 2~

23 0.0 fLO 0.6 0.0 6. a 0.0 0.0 6,0 U 6,0 li,n u n,o 0.0 6,0 o.a 0.0 0,0 0,0 0,6 U 6.0 0,0 U 2:
24 0.0 0,0 0,0 u 0,0 0,0 0,0 0,6 0.0 0.0 U,il 6,1l 6,0 6,0 0,6 U 11.0 0.0 0.6 0.0 U 0.0 0,0 11.0 2·
25 I1.U 11,0 0,0 0,0 0.0 0,0 u 0,0 n.o 0.0 6.0 0.6 0.0 U 0.0 n,0 0.0 0.11 u.o 0.0 0.0 u o.n LO 2:,- 26 (I. 0 (1,0 0.0 0.6 U 0.0 0.0 .0.0 0,0 6,0 n,o o.n 0.0 0,0 O.v 0.0 0.0 1),0 0,0 0,0 6.0 11.0 o.0 0,0 2
27 0.0 U 0.0 0.6 !I,D 6,0 0.0 0,0 6.0 0.0 0,0 0.6 .0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 'j',-.

28 ,2 0,0 0,0 0,0 Ul U 0.0 0.0 o. ° ..~ 'j ,2 0,0 .8 1 J 6,0 O.li U U 0.6 \i.0 0.0 0.0 0,0 ·1."- ... ..
29 0.0 Ii. 0 0.0 0.0 0.0 0.6 0.11 0.0 0.0 u.o 6,0 6,0 0,0 !I,O 6,0 6,0 0,0 0,0 0,0 0,0 0.0 0.0 6,0 U 2J

30 0,0 0,0 0.0 0.0 o.n 0.0 0.0 6.0 0.0 6.D 0.0 n.o 0,0 0.0 0.0 0,0 6,0 n.o 0.0 0.0 0.0 0,0 o.0 0.0 3
:ii fLu \\,0 0,0 0.0 0.0 0,0 0.0 0,0 0.6 0.0 0.0 0.0 0,0 U 8.0 6,6 0,0 0.0 0.0 il.O o.0 0.0 0.0 n.o 3

.....
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THREE HOUR SUMMARY FO~ WATANA WEATHER STATION
DATA TAKEN DURING DeceMDer~ 1982

HGtiR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST rtAX, HOUR DEW wIND WIND GUST MAX,
luNG TEMP. POINT RH DIR. 5PD, DIR. GUST RAD ffDNG TEMP. POINT RH DIR~ SPD. DIR. GUST RAD NDNG TEMP, POINT· Rk DIR. SPD, DIR. GUST ?,AD

DEG CDEt C 4 DEG. niS DEG. MiS hw DEG CDEG C 7. DEG, MiS DEG, MiS MW DEG CDEG C %DEG, MIS DEG. MIS MW
------------------------------------------- ----~---------------~---------------------- -------------------------------------------
iJ300 -15.9 -t9.b 68 Oi8 5.4 019 8.9 1 030u -l/,~ -22.6 62 ub3 5,& ub6 9.5 1 0300 -19,3 -25,1 6" i!9! 4,u fiBI 7,6"06UO -15.7 -19,1 75 u21 5.7 025 iU ,8 1 06110 -18,0 -23.7 61 075 6.7 071 10.2 1 &600 -19,4 -25.4 59 Oh 5.9 li73 8,9
0900 -16.8 -21.6 66 il3u 4.7 029 7.6 'j 0901! -lB,u -23,7 61 074 b.6 076 Q ~ 2 0900 -2u15 -C\), t t· ~ :..:., .j j,6 D93 B.Y ;;:'- , • ..J

1200 -li ,0 -22,4 63 li21 ~ , 02b 9.5 '5 1200 -17.9 -25.0 54 064 5.6 ub7 9,5 8 1200 -2U -26.3 57 105 3.5 094 6,3 8..J.b

1500 -18.5 -23.3 66 025 5.5 025 B.9 1 15ilO -2l1.n -26.1 58 057 4.4 062 7,6 1 150u -18,3 -24.1 60 104 4.3 076 7,6 1
180u -18.5 -24,0 62 il38 6.3 041 8.9 i 180ll -16.6 -24.8 58 1169 3.6 ilSb B.3 1 1800 -19.6 -25.4 611 092 3,5 en 7.0 1
2100 -19,7 -25,1 62 045 6.B 037 10.8 1 2100 -19.3 -25.7 57 074 6.0 076 9.5 1 2100 -19,4 -25.0 61 073 5.7 ii65 B,3 1
2400 -18,0 -231i 61 062 4,9 05b 7.b 1 2400 -23.3 -28.9 60 OB5 3,9 OBG B.3 'j 2400 -2\\,0 -25.b 61 0t.8 6,B &74 9 .. 1I.. ...

vi;iY 04 l){i Y n~i D~:\Y 06

HOUR DEw wIND WIND GUST MAX. HuUR DEw wI~D WIND GUST MAX, HOUR DEW WIND WIND GUST MAX.
NDNG TEMP. POINT RH DIR, SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIR. gPD, DIR. GUST RAD HDNG TEMP. POINT RH DIR, SPD. DIR, GUST RAD

DEG CDEG C XDEG. MIS DEG, nlS MW DEG CDEG C I DEG, MiS DEG. MIS MW DEG CDEG C XDEG, MIS DEG, MIS MW

0300 -20,6 -26.3 60 064 7.7 063 10.2 1 0300 -14,7 -20,5 61 060 7.4 662 10,2 1 !l300 -7,6 -1Ll 76 0~1 5,9 058 8.3 1..JI..

0600 -21.0 -26,561 G61 7.1 Ob7 10.2 1 Ot.OO -13,5 -17,9 69 Iib5 7;il 074 9.5 1 ObOO -9,1 -14 .1 67 \)53 6,3 1)66 B.9 1
il900 -20,4 -26.3 59 066 7,3 066 10.2 2 0900 -11.9 -14,5 81 \158 6.b 064 8.9 1 0900 -9,2 -14.5 65 Obl 6,8 063 8,9 2
12Gn -19,1 -25.7 56 059 6 , 061 9.5 7 1200 -10.4 -13.578 058 6.4 062 - 8.9 5 1209 -9,4 -15.1 63 062 7.0 063 B,9 8
150u -19,9 -25.B 59 058 2,8 059 5.1 1 1500 -9.7 -13.8 n OM 6.b 063 8,9 1 1500 -10,6 -15,2 b9 058 6.8 u61 10.2 1
1800 -2Q,1 -28.9 64 085 2.1 088 5.7 1 1800 -9.1 -13,0 73 063 6.7 05B 8,9 1 1800 -10,1 -14.5 70 054 6,9 063 9,5 1
ZiG\) -15,B -22.0 59 663 4.9 052 8.9 [. 2100 -B.1 -11.3 78 061 6,6 on 9,5 12m -7,9-11.774 061 6,B 057 12,1 1
2400 -15.7 -21,7 60 \\58 6.7 054 9,5 1 2400 -7,6 -10,3 78 054 6.0 u54 a,3 1 2·m -5.4 -11.3 63 047 5,6 050 12.1 1

f)f~Y 07 DAY OB Df~IY Ol?

HOUR DEW ~IND WIND GUST MAX. HOUR DEW WIND UIND GUST MAX, HOUR DEw WIND wI~D GUST f1HX,
NDNG TEMP. POINT RH DIR. SPI!. DIR, GUST RAIl NDNG TEMP, POINT RH DIR .SrD, DIR. tUST RAD HDNG TEnp. POINT RH DIR, SPD, DIR, GUST RAD

DEG CDEG C %DEG, MiS DEG. HIS MW DEG CDEG C i.: DEG. MiS DEG. MiS M\Ii DEG CDEG C i.: DEG, MIS DEG, MIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
\1300 -5.2 -I:"B B9 il66 7.4 055 12,7 1 0300 -3 ,0 ***** lU'i OB2 3,4 \l89 5.7 I nOil -3.3 -HU'Ii ** ~BO 3.8 279 7,u 1
Obil& -4,2 ****'1< ** 086 7.7 085 13.3 1 0600 -3.0 HUll ** 084 3.3 i\9O 7.0 1 0600 -5.3 lI:Ht'k H 119 ~ 233 3,8 1• ..J

0900 -3.1 lI:iH<H H fiBb 8.7 089 14.6 1 mil -4,5 HH* lBi 076 .8 \i7b 3.2 1 0900 -8.4 H'liH H 025 ,3 il9il 2 ~ 1. ,..J

1200 -1 .2 lI:lU'iU 'lill: 085 a.5 084 12.7 4 1200 -3.3 -HH-li ** 044 .9 063 3.2 4 1200 -11.~ lI:lI:lI:lI:'Ii ** il74 1.6 o~r ., ~ 51.1 1..,.1

1500 -1.4 lh'tHlI: ** \\87 7.7 090 14,0 1 1500 -2.0 Hlili* H 070 4.9 059 7.& 1 1500 -12.8 ***** ** \i71 1.8 097 3.2 1
1800 -1.3 H*** ** 080 5,7 091 HI. 8 1 180\\ -1,3 lI:HH H 078 7.0 m i2.1 1 1800 -13,0 lI:lI:lI:lI:lI: ** on 1.4 084 4.4 1
Z10n -1.7 H*H *'II 077 ' ~ 078 10.2 1 2100 -1.2 -liHn n 076 6.9 078 10,8 1 2100 -14,4 lI:lI:*** jill: un 1.9 080 3 "j 1O • ..J .1..

2400 -2.1 HHlI: la 081 .. ') 084 9,5 1 2400 -1.7 u*** 'it-» 109 2.13 091 8.3 1 2400 -16,1 lI:lI:lI:*lI: *lI: 074 2,1 079 3.8 1.1,<.



· Ix

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

Dr:~Y '1 '1

HOUR 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. POIMT RH DIR. SPD. DIR. GUST RAD HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD

DEG CDEG C XDEG. MIS DEG. MIS MW DEG CDEG C I DEG. MIS DEG. MiS MW DEG CDEG C XDEG, MIS DEG. MIS Mw
----------~-------------------------------- ------------~------------------------------ -------------------------------------------
li3iiO -16,2 H*·H H U74 2,4 077 3,a 1 0300 -9,7 -14.B 66 049 5,6 0511 7.6
G600 -16.8 H:itH H 075 1 lj 079 4.4 1 060U -9.G -14.4 65 053 6,6 663 9.5l-.l-

0900 -17,4 Hl::** Hi 096 219 085 4,4 1 0900 -9.4 -14.5 66 055 7.1 059 10,2
1200. -8.9 H*** H 093 2.7 OB6 6,3 5 1200 -9.0 ·14.2 66 fl68 8.4 067 13.3
1506 -9.4 -15.3 62 090 3,u m 5.7 1 15UU -9.1 -14,1 bl 065 6.7 06i 10.2
1800 -9.5 -16,0 59 069 4,8 Ob6 8,9 1 1800 -9.4 -14,4 67 063 6.4 062 9.5
2100 -13.1 -15,8 ail 071 4.5 057 8.3 1 210n -9.B -14.7 67 G70 7.u 080 9.5
2400 -8.5 -13.9 65 06fJ 5.0 il53 lU 1 24UO -7.6 -12.8 66 075 5.7 063 8.3

DA''( 14

1 03j]11 -6,6 i**l::'~ ·iI·k ij90 ::::: oj 689 1!L2,J,l-

1 u600 -7,7 -12,6 68 074 7,2 034 14,(j
1 1!9Gu -8.0 -12,Ei 68 m B,G 079 pi 1l-"

4 1200 -8.0 -13·.2 t.il 055 7.2 077 11.4 4
1 1500 -7,8 -12.8 67 046 6.6 il54 10.8
1 18illl -7,4 -11 ,7 71 059 7,4 075 1211
1 2100 -8.8 H*** H: 081 8,5 O&~ 13.3 1
1 24(10 -6.8 H*H ** 055 6.2 06S 1U.'2 11

Dr:~Y '1 ~::j

HOuR DEw wIND wiND GUST MAX. HOUR DEW WIND wIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
NDNC TEMP, POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NuNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD

DEG CDEG C ~ DEG, MIS DEG. MIS MW DEG CDEG C I DEG. MIS DEG. MIS MW DEG CDEG C k DEG. MIS DEG, MiS Mw

._--- ..__._-_._.. --------'-....;......--



THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TA~EN DURING DeceMber} 1982

Dr~Y 19

HOUR DEw WIND WIND GUST MAX. HOUR DEw wIND WIND GUST MAX, HOUR DEw WiND WIND GUST MAX.
WDNG TEMP, POINT RH DlR. SFD. DIR. GUST RAD WDNG TEMP, POINT RH bIR, SPD, DlR, GUST RAD WDNG TEMP. POINT RH DIR. SPD, DIR, GUST RAD

DEG CDEG C %DEG. MIS DEG. nlS Mw DEG CDEG C ! DEG. MIS DEG. MIS MW DEG CDEG C ,DEG, MIS DEG, MIS MW

0300 -11.3 _1.':1 r: 91 ii59 4.5 052 ;.U . ll300 -8.9 -16.8 53 055 6.b 049 9.5 1 UJi)U -16,3 'IiH*'k !,i'li il91 2.1 085 3,81'-,'" I

ObilO -12.1 -13.7 all 058 3.9 u46 6.3 1 061iO -iO .& -17.7 56 055 6.5 ilb4 ,... J:" 1 0600 -18,0 HHi *" 022 ' C' u&2 1 "'f,,J 1,.J 1....,)

0900 -11,8 -15.3 75 \in 4.8 G63 8.9 1 \j90G -1 i.5 -17,7 60 orQ 5.6 il57 7,6 i mil -18.2 H,B~: :::·A u82 2,1 091 3,8,J,

12ilil -11 ,7 -lb,6 67 1161 6,11 062 8,3 4 12011 -10,8 -16,B 61 074 4,7 677 7 ' 7 12ilO -18,0 -22.,8 66 077 2,6 069 4.4 9;".0-

1500 -10,8 -16.3 64 059 6.7 liM 8.3 I 15Qli -13.4 -18,6 65 075 3,0 il75 6,3 1 15\)u -18 (1' -2017 fit. ti7fi 1.9 il8B 3,8 t
1800 -10,5 .,-16.4 ti2 056 6.4 6&9 IU 1 1860 -16.6 ~HH ** 090 1.9 fi95 3,B 1 18Du -20,1 -21,5 89 ub7 217 069 5.1 1
21G6 -9,4 -16,3 57 u5b 6.4 050 8,3 'I 2180 -15.5 -i7 ,3 86 on 3,3 077 6.3 1 2Hlfi -20,9 -22.5 87 on 2,4 080 ;),1 1
24ilO -8.9 -16,5 54 054 6,6 055 10,2 1 24011 -15,1 -18.2 77 ilBO 2.9 084 5.7 1 2m -21.B -24,5 79 083 2.5 1179 3.8 1

DAY ~j r:) N~Y ~~:5 DAY ;.:~41... (oo.

HOUR DE~ wIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HQUR DEw WIND wIND GUST MAX,
NDNG TEMr, POINT RH DIR. SrD. ~lR. GUST RAD NDNG TEMP. POINT RH DIH, SPD, DIR. GUST RAD NDNG TEMP. POINT RH DIR. spo. DIR, GUST RAD

DEG CDEG C %DEG. MIS DEG. MIS M~ DEG CDEG C 'DEG. MIS DEG, n/S MW DEG CDEG C XDEG, MIS DEG, MIS nW
--------------------------~----------------

-------------------------------_..._---=-_...._- -----------------------------------------,--
030u -21.3 -23,4 83 086 2.4 082 3.2 1 0360 -16.6 -21.6 65 059 5.B 062 7.6 1 irm -14.4 -19.3 bb il77 2,6 il71 6.3
06ilu -22.4 -25.3 77 ila9 2,1 094 3,8 1 ubOn -15,2 -20,5 64 056 6.0 G6u 8,9 1 O&uG -lIi,l -14,9 6& 057 4,8 058 7,0 1
090\1 -21.8 -24.5 79 li93 2.2 099 4,4 1 (l900 -14.7 -20.2 63 u6l 6.9 061 9.5 1 0900 -1\1.1 -15,2 6b i]·~3 <:: ':> 053 7.6 1.... r..

1200 -14,6 -19,5 66 m 3.9 092 iU 10 1200 -15.1 -21.3 59 Ob5 6.9 tib8 8.9 7 1200 -11.4 -17,0 63 il70 5.0 064 7.6 I:,

15!iu -15.9 -20,3 69 074 5.9 O~Q 9.5 1 l5U0 -16.0 -21.6 62 062 6.1 u61 8.3 1 1500 -16.6 -21.1 68 095 - ? 087 5,7I, .:I.r-

1800 -17.0 -21.6 67 075 6.1 067 9.5 1 18ilO -15,5 -21.3 61 fib5 Ul ubi 8,3 1 180\! -17.7 -2LB 7u 090 OJ - 079 5,1r.. • .:1

21UO -17,5 -22,0 bB Ob6 6.2 076 9.5 1 2100 -15,0 -20,3 64 065 5.4 0&3 B,9 1 2100 -17,3 -21.6 69 lti2 2.2 111 3,8
24(l0 -17,7 -22.3 67 il59 5,7 06i! B,9 1 2400 -14.9 -19,& 67 068 2.4 074 b.3 1 2400 -lb,S lL'HH ""k 1)95 1.8 1il8 3,2

Df:!''( 2~5 :Of:~Y ;:.'.6 DAY c.~:7

HOUR DEw WIND wIND GUST MAX, HOUR DEW wnm wIND GUST i'iAX. MUlJi<: DEw wIND wIND GUST MAX.
HDNG TEMP. POINT RH iiIR, SPD, DlR. GuST RAD rHiNG TEMP, POINT RH DIlL SPD. DIR. GUST RAD NuNC TEMP, PDINT RH DIR, SPfI, DlR. GUST RAIl

DEG CDEr; c ! DEG. li/S DEG. i'IIS Mw DEG CDEG C :<: DEG, MIS OEG, MIS Mw DEG CDEG C I. DEG, MIS DEG, MIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
\1300 -1&,3 -17.3 92 DB9 1.4 053 3,2 1 03\10 -12,3 -15.6 7b 051 6.8 [159 l1L2 , ll3iJO -1.9 lIHH ** u74 j,3 077 11.41

0600 -17.2 -19.1 85 (lab 1.8 077 3.8 1 0600 -11.9 -15,6 74 056 6.4 u5B &,9 1 \l6fiii -1.7 Hi*·:a:'k a m b.1 D78 10,2
09il6 -17,0 -18.9 85 066 1.7 053 312 1 0900 -10.2 -13.5 77 052 6.4 054 9,5 1 om -3,6 ***H Hi 092 3,3 076 7,0
1200 -17.1 -20,6 74 09fi 2,4 093 3.8 6 12fiO -i!5 -10.8 77 Ob7 7,6 069 10,8 5 1200 -1.4 lIH'U H 080 5,5 078 11.4 3
151)0 -16.4 -18,2 ab 097 3,3 095 5.1 1 1500 -7,3 -9,b 84 073 i.3 on 11.4 1 151Jij -,9 ***** 1<'1. 079 5,4 0~1 i'L3 1
1800 -12.2 -12.9 95 OB, 2.9 063 7.6 1 1800 -5.5 'HH'Ji n 0&7 5.7 074 8,9 1 1800 -,3 H'H'riH 091 5.0 094 8,3 1
21no -12,4 -1&.2 73 060 b,il 062 8,9 1 2100 -3,1 HH'k ** (164 6.1 fI7B 10,2 1 210u .2 'kHHl lH 1il2 7,3 lu5 12.1 1
2·m -13.3 -14.3 92 055 6,5 055 9.5 1 2400 -2.5 ·:a:Ulrill *It 067 712- 0&5 11.4 1 2400 -,1 H*H ~,~. 095 612 U9S 12,7 1



:t: .....J C .

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

HOUR DEW WIND WIND GUST MAX, HOUR DEw WIND WIND GUST MAX. HOUR DEW ~IND WIND GUST MAX.
NDNG TEMP. POiNT RH DI~, SPD. DIR. GUST RAD MDNG TEMP, POINT RH DIR, gPD, DIR, GUST RAD NDNG TEMP. POINT RH DIR, SPD. DIR. GUST RAil

DEG CDEG C ~ DEG. MIS- DEG. MIS Mw DEG CDEG C XDEG, MIS DEG, MIS Mw DEG CDEG C ZDEG. MIS DEG, MIS Mw
---------_.-------------------------------- ------------------------------------------- -------------------------------------------

r-r'- 03fifl ,b ·H!ill?i H fiB8 3,4 088 5,1 1 mo 1 ' Jrill'kH ** 076 5.9.. .1

ObOn ,5 i;H·H H u81 3.2 078 5.7 1 ObOO 2,n lirhH H 081 b.2
0900 . I .~**,H': '** u81 4 1 u77 flU 1 0900 -.6 '~:l!H* ji'k 094 1 1,.. ..d

120G ,4 ***** ** 087 4.4 082 7,0 3 1200 0.0 HH* H 067 3,1
lSilO ,4 HlbH H- 089 '3,6 088 ~ ~ 1 1580 ,3 HHi! ** OB2 4,7J.!

lBuD .' ~ HHdlt Hi 087 4,fi OBB 6,3 1 lBOO .2 *H** H 1174 4.71 ,J

2100 216 *HH *'Ii 1l7a 4,1 092 7,0 1 2100 -2,4 HH:l!H tuB .4
2400 2.4 HHt H il/B b.1 aBO 9,5 1 2400 -2.7 *n:H 'kit 055 ,4

Di;Y 31

HOUR lIt.w wIND iliIND GUST MAX.
MDNG TEMf' , POINT RH vIR, SPD, DIR, GUST RAft

DEG CDEG C ~ DEG, MIS DEG, i'IIS MW
---_..~--------------------------------------
03\)0 -11.1 ·HH1i ** ObS 1.1 04b 3.2
0060 -&.4 i'i·x-lflt* ** 079 1.9 070 5.1 1
fl900 -7,1l l!tfiH ** 044 2,0 051 3,8 1
1200 -9.0 JFHH ** 036 1.5 064 3 'j 7...
1500 -9,4 ***** ** 077 1.4 100 ~ 1 1~, ..
1800 -11.2 H:H·)l ** 07B 2.6 091 l: "; 1,)"

2100 -4,1 HtH *it 054 4,3 u50 7.0 1
2400 -4.b HHif H 658 4.4 053 7,u 1

075 10.2
07& lfl.2
G80 9.5
078 7.0
fli33 7,0
083 8.3
074 3,B

1 0300 -1. 7 1dHH H 227 1.1 254 517
1 ubOG -2,7 HH:1< 'H 266 3,6 2&5 6.3
1 \i900 -4,2 :l!HH 'ko1; 257 1.7 246 5,1
5 1200 -4.2 tUH H 095 1,'3 m - 'J '3.:l.,-

I 1500 -6.3 HHt ili'Ii \03 1.8 u9b ""'! j
.:l, ..

1 lBOO -i3.b H*H ;n 067 1.4 Oi4 -; OJ
"",-

1 210u -9,1 HtH H 043 1.4 06i .:.- =,-,J

1 2400 -1 iL7 H'X+i< H fl74 i -: 035 215, ."



i"iDI'~THL.Y ::lUrIMARY FOP I,o.J f~ T i~ i'.! A WE?.)lHER ~:nATI(jN

l){'tTA TI~;lj{EN DUF~ ING Dec ~:~i"lb ~/~
~

'1 (jlS:;:'

RES, RES. AVG, MAX, MAX, DAY'S
MAX. nIN. iiEAi~ wIND wIND WIND GUST GUST rivAL liEA~l MEAN SOLAR

DAY TEMP. TEMP. TEMP. DIlL SrD. SPD. IHR. SPD. DrR. RH DP pREelp ENERGY DAY
DEG C DEG C DEG C DEG illS MIS DEG MIS i: DEG C tiM irlH/5QM

-----------------------------------------------------------------------------------------------------
-14,4 -19.7 -17.1 012 .. .. 5,7 O':l" 10,8 NNE 66 -21. 9 0.0 448 1J.J <-J

2 -17,1 -23.9 -20,5 m 5.3 5.4 071 to.2. ENE 59 -24,8 o.U 498 2.
3 -17.7 -24.2 -21,u 085 4.5 4,8 074 I;) .. ENE 60 -2&13 ,2 483 3•• J

4 -15.1 -24.1 -19.6 063 .. ' .. ' 063 tiLe. ENE 60 -2~d~' o.u 463 -4J.b J,b

5 -7,4 -15.6 -11.5 061 6.6 6,7 0&2 10,2 ENE -~ -15.1 0,0 31;)" 51<- ,J

6 -5.3 -10.8 -flo 1 057 6,5 6,6 057 12.1 NE 69 -i3.4 .8 458 6
7 -,9 -5.9 -3,4 OB2 7.1 7,2 089 14,6 E BO~ -8.41'\ 2.8 358 7
8 -1. 0 -4.8 -2.9 079 3.6 3.8 079 12.1 ENE: ** -HHEri .4 360 8
9 -2.4 -17.2 -9.8 059 ,8 2,0 279 i.u ENE H ***** o•ii 420 9

10 -8.3 -18.4 -13.4 Oib 3.4 - .. 066 B.9 E 66.... -15.51"\ 0.0 375 10,}.J

11 -7.6 -lU.2 -8.9 u63 6.6 6,7 067 13.3 ENE 66 -14,3 0.0 345 11
12 -5.8 -9,2 -7,5 066 6.8 7,1 084 14.0 E.NE 69044 -12.41'\ 0.1l 368 12
13 -3.3 -1:1.9 -5.1 on ". - 6,0 on 12,1 ENE .»~ 'HH1< U.O 375 13J.I

14 -2,9 -10.8 -6.9 077 3.6 3,B 091 8.9 E 70/"1 -12.1 .... Il.O 358 14
~~ -2.8 -lU.6 -6.7 066 ~ - 5.4 074 I;) .. ENE 7u1' -9.2M 0.0 383 15,,J ".,} •• J

16 -4.5 -11,8 -8.2 0'" 5,5 5,6 075 pI ENE .7i)i'\ -lU~ 0.0 3Bil 16O.J ~ ..
17 -6.2 -12.2 -9.2 068 2&3 2,4 054 7.6 E. 75M -10.5M ii.n 355 17
18 -7.3 -15,9 -11.6 06i 3.1 3,1 067 7.6 ENE 'H IFH:Hi 0.0 363 IS
19 -8.7 -14,6 -11.7 059 5ij7 C' ... 055 10,2 ENE 69 -15,9 I), il 35u 19J~I

20 -8.9 -17,5 -13,2 fl66 4.2 4.4 049 9.5 ENE 651" -17.6M i).u 4111 20
21 -14.8 -21,9 -18,4 077 2~2 2.3 u69 5.1 EriE 83"" -21,4 "" G.O 463 21
22 -14,4 -22.7 -18.6 o~ .. 4.2 4.4 079 9.5 ENE 74 -22.4 0,0 475 22IJ

n -14.3 -2!1.u -17.2 0" I:' :- 5.6 \lbl 9.5 ENE 64 -<:1 ,c. D.u 405 23b~ J,J

24 -9.4 -18.0 -13.7 \l76 3.3 3.4 053 7.b E b91'i -lB,31"l fLU 39u 24
25 -11.6 -18.1 -14,9 on 3,1 3.3 055 9 .. E 85 -17.5 ii,1i 385 25.oJ

26 -2,5 -13.4 -8,0 062 6.6 6.7 u78 11.4 ENE lBl"I -13,&"", ii. il 35& 26 ~

27 ,4 -3.B -1.7 085 .. ~ 5.B 098 12,7 E H 1rHl'i'll U,O 3u3 27J.t

2B 2.7 -.3 1 0; 083 4.1 4,2 ilBll 9,5 E :.H -k"';"X:,'1.* 2.B 290 28,,<-
~o 2.6 -3.1 -.3 fi7B :u -., 075 10,2 E Hi H:iiH fl.u 34B 29c., ,}" ...
30 -1.6 -11.8 -6.7 08B .1 1.9 265 6.3 E H H*H 0.0 313 30
31 -4.1 -12,5 -8,3 061 2.3 ':l .. u50 7.0 ENE Hi HH:< G.n 4ui} 11,-.J

MONiH 2,7 -24.2 -10.4 Ob8 4.4 4,7 089 14.6 ENE ' 6911\ -16.71'\ 7.0 12u6B

GUST VEL AT i'if;X . GU!3T MI NUEi ~~ INTERl)f~IL~3 'J. n !:l

CUET i."It.:L. f:,'r "'if-'IX cm;T 1'1 I NI...iS '1 I NT t:: F{ i..) (\L. ".I. .:~~ "1
i

GU;;lT <,)EI.- j:j T rlr=iX CU!3T F'Ll...i~3 1 I NTEF,: '.)f:~L '1 ;:!. '7
GUST ~.;E:i,.. AT t'H~X CU::;T PLUS ..::- I NT E::R I.) (":ILb 1 0 .d,_.

j\IUTE : i~ E,L.tt T I VE: HUhIDIT\r' f'~ E(.;DI j'.l Ct=; i-\ 1< I::. U(!i~ E::i... I ':\f.!I.,.E t,....iHI~~N ~,JIND f:;P E:EDf:; i)1 F{ E L..E:E)~; TH~iN

DNE: i'iL~:TER PER SEeDl"lD . f:lUCH Ri::ADINGS Ht!Wr:: NeiT J:JEEN IHC!... UDED I i"~ THE Ui:',:I:i..Y·
D\< M()i\~THI. .. Y i'lE:i=1j'··.! FCli,: RELP,TI\)E HUhIDITY '::IND DI::l"i POINT

';I, ';t,: ';~ 'iI: SEI::: NDTE:S t'l T THE BI(·\CK OF THIS I~EPDRT }:;t;:x-:;.::.

"""'l!

-
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING DeceMber~ 1982

--

0.2
TO

DIRECTIDN. '1. Ct

1 .0
TlJ

~5 . [I

VELDCIT"Y (M/S)
3.0 6.0 10.0

TO TO TO
6.0 10.0 15.0

1 ~:; . ()
TO

2:0.0

;::. 0 • ()
OR

c;,;i~E(.ltTEF: TC)T(.'ti...

N 03 , 40 0 00 03 0 0 0 0 0 0 0 00 "'+ /

NNE ;~ () 1 .OD i? , 08 47 0 00 () , 00 0 00 ..:l B~~3

t'lE 711 i?' . -Z-J 6 ~ '75 '7 3:3 0 00 0 0 0 0 ·00 1 i;:, T~, ~.) I 'I.••-i_ ·
E::NE 3'1' ':7 ;;::? 1 ~S ·1(1 ~~ ;:! DB 03 0 00 0 00 l~·4 , 96

E t::.'f"' 1 0 '?2 'J' 61 4 9'7 1 0 0 on 0 00 ...·.l::· (?)'.~) I · · . '::.....~

ESE ;:?O 'J 96 1 ~?E: 2.0 0 00 0 0 0 0 00 ~:5 ::!i4,... ·
~3E 17 30 03 j'o 00 0 [) () [I () [l c- o0 ~:! 0· ., . .J · ·
S\;,E. ;::. 0 01' 0:3 () ·no 0 00 \I 0 0 () , 0 0 ::50

S , 075 () 00 [) 0 0 0 GO 0 00 () .00 0 00 , 03

S\3l>J 0'7 () ~~; () 0 0 0 0 r 0 on 0 () 0 0 00 1. 0.J

ro',' , 1:3 1 ··x 0 00 0 f' 0 (j 00 0 00 () 0 ij ;:~ 'l':l \iJ -..> .J ·
~~S\.,j 0 no I 0 30 0 00 0 no 0 00 0 (10 itO. .\

iJJ 03 (2) 1-'~ n 0 () 0 00 0 0 ij 0 0 () ~:)4. .7J / · ,

lAJNI,\j 0'" -n '1 (} 0 0 () 0 GO 0 00 0 00 -:l '''J.. ~') · r... ,

NI~i 0 .00 .03 0 () () () ·0 0 I) 00 [I 0 0 0 0 0 ·0::)
JI!I!!!

Nf'-~i~) 0:::-; 07 0 00 0 ·00 0 00 0 , 00 0 00 1 ()

c;j~ILi"'i [) ~5

.__.._.._..... -...__.......... "'0_0_"",,- ._ ....-._..- '-'._-'-'- ~_.._.._- ..........-........ ._ .... _..... -
TDT(.:lL. 2 ·42 ;~~~j 67 36 66 3~:5 Of:) 'i ~~ 0 00 0 0 j" 1 00 ·00. .!

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT
297b VALID WIND OBSERVATIONS USE~ TO DEVELOP FREQUENCY SUMMARY
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HOURLY PRECIPITATION SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING Januar-y., 1983

PRECIPITATION VALUES ARE IN MILLII'\ETERS

I-lOUR ENDING

DATE 0100 0200 6300 0400 0500 0600 ·0700 D8BO B90D 1000 1100 1200 1300 1400 1500 1606 1700 1800 1900 2000 2100 22~D 2300 2400 DATE
------------------------------------~---------------~--------------- -----------------------------------------------------------------

I""" 1 0.0 6.6 0.0 0.0 U a.o D.n u o.n n.D 0.0 u n,o 0.0 0.6 U 0,0 BoO 0,0 0,0 0.0 0.0 0.0 D,n 1
2 0.0 [I. 0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.8 0,0 0.0 0.0 0.0 0.0 0,0 D.n 0.0 0,0 0,0 0.0 2
3 0,0 0.0 'j .6 ,4 ,2 0.0 0,0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 ,2 0.0 n.n 0.6 0.0 0.0 n,o 0,0 0,0 3...
4 n,o 0.0 6,0 0.0 0,0 n.o n.o o.n 0,0 0,0 0,0 n.o 0.0 n.o 0.8 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0,0 4

,F/W'I.. 5 0,0 0.0 0.0 a.o 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,6 0.0 0.6 0.0 0.0 0.0 0.0 o.n 0,0 0,0 0,0 5
6 n.D 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 n.o 0.0 0,0 0,0 6
7 0.0 0,0 0,0 II. 0 n.o 0,0 0.0 0.0 0.0 0,0 6,0 0,0 0,0 0.0 6,0 0,0 0,0 0,0 0.0 0,0 0.0 0.0 0.0 0,0 7
B 0.0 0.0 0.0 0.0 o.n 0.0 0,0 n.D 0,0 0.0 0.0 0,0 0,0 B.O 0.0 0,0 0,0 0.0 0,6 0.0 6.0 n.o 0.0 0.0 8,...
9 0.0 0.0 0,0 0, n 0.0 0.0 o,n 0.0 0.0 0.0 0,0 0,0 0,0 o,n 0,0 D.B 0,0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 9

10 llfl **** f*ff *fff f*f* f*f* fffl **11 If*f flff fffl *fff f*ff *fff fill *111 lflf lfll *1*1 l**f 1*** f*** **** f*** 10
11 **** **** f*f* *f** **** ****. f*ff *f** *fff **** f*ff **f* ***f **** ***f *f*f f**f *f** *f** 0,0 0.0 0.0 6.0 0,6 11

I""" 12 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0,8 0.6 0.0 0,0 0.0 B.O 0,0 0.0 D.n 0.0 0.0 0.0 12
13 0.8 0,6 0.0 0.0 8.8 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0.6 0.6 0.6 0,8 0.0 0.0 0,0 8.6 0.0 8.0 0,8 0.0 13
14 0.0 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 8.0 0.0 n.D 0.0 0.0 0.0 0.0 0.0 0.0 n,9 0.8 0.0 0.0 14
15 0.0 0.0 8.0 0.8 0.0 0,0 0.0 8.0 0,0 8.0 0.0 0.0 0.8 0,6 0.0 0,0 0,0 0.0 8.6 0,0 e.D 0.0 0.0 0,0 15r-
Ib 0.0 0.0 0.0 0.0 0.0 0.0 0,0 D.D 6,0 0.0 0.0 8.0 0.0 D,D 0.0 8.8 0.0 8.0 0,8 B.D 0.0 0.0 160.0 0.0
17 &.8 0.0 0.0 0.0 8,0 0,0 0.0 0,8 0.0 6.B 0.0 0.8 0.0 0.0 0.6 0,0 0.0 0,0 0.8 0,0 6.0 0.0 0,0 0,0 17
18 1l.6 U 0.8 9.0 0.0 0.0 0.0 0.0 0,8 0.0 0.0 0.6 0.0 0.0 8.0 0.0 0.0 0,0 0.0 0.0 0,0 6.0 0.0 6.8 18
19 0,0 0.0 a.o 0.0 0.8 U 0.0 0,0 .4 .8 B.D 0.8 0.0 0.0 8.8 0,0 0.0 0.0 0.0 0.0 6.0 D,D 0,8 0.0 19
20 0.0 0.0 0.0 0.0 0.0 0.0 B.D 0.8 n.o 0,0 0,0 0.0 0.0 0.8 8.0 0.8 0,6 0,0 0.0 0.0 0,0 D,D 0.0 0.0 20
21 0,0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,8 0.0 0.0 0.0 0.0 8.0 0.0 B.D 0.0 8.0 0,0 n.D 0.0 0,0 0.8 21
22 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 0.9 0.0 0,0 0,9 0.0 0.0 0.0 0.0 22t:"""
23 0.0 0,8 0.0 0,0 0.0 o.n 0.0 0,0 0.0 0,0 0,0 0.0 0.0 0.0 8.0 0.8 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0,0 23
24 0.0 0.0 0.0 0.8 0,0 0,0 0,0 0.0 B.O 0.0 0.0 0,0 0.0 0.8 0.0 0.0 0.8 0,8 0.0 0.0 0,0 0,0 0.0 0.8 24
25 0.0 0.0 0,0 0,0 6.0 0,0 6.8 0.0 0,0 0.8 0,0 0,0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0,8 0,0 0,0 U 0.6 25

r- . 26 0,0 0.8 0.0 0.0 8.0 0.0 0.8 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 8,8 0,0 0.0 B.O 0.8 0,0 0.& 26
27 8.0 0,0 0,0. 0,0 6.0 0,0 0.8 0.0 0.0 0.0 0.6 0,0 8.8 0.0 0.0 0.0 6.0 0,8 6.0 0,8 0.8 0,8 0.0 0.0 27
28 0,0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.8 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 28
29 0.0 0.0 0.0 &.0 0,0 0.0 0,8 0,0 0.8 0.0 D.B 0,0 0.8 0,0 0,0 0.0 6.0 B,O 0.0 0.0 0.8 0.0 0.0 0.0 29r- 3D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 D.n 0.6 0.0 0.8 0.8 0.0 0.0 B,O 0.0 0.0 0.0 0,0 8.0 30
31 0.0 0.0 0.8 0.0 0,0 0.0 0,0 0.0 0,0 0.8 0.0 0.8 0,0 6.6 0.0 0.0 0,0 0.0 O,D 0.0 0.0 0.0 0.0 6.0 31

~

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



R & M CONSULTANTS> :t: NC •

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

DAY 01 DAY 02 DAY 03 -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. POINi RH DIR. SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIR. SPU. DIR. GUST RAD

DEG CDEG C %DEG. HIS DEG. HIS MW· DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG, MIS DEG, MIS MW

6360 -4.5 ii'** ** 957 4.6 664 7.0
0606 -4.8 i**i* ** Db9 5.0 oao 7,6
0906 -4.5 *iiii ii 057 5.3 056 7.6
1200 -3.6 iiiii ii 062 5.a 663 8.3
1500 -2.9 iiii* *i 070 5,2 074 7,0
1806 -2.a *iiii 1* 062 4.B 062 7.6
2100 -3.B iii*i ii 072 6.2 073 8.9
2400 -4.2 ii*** ** 063 5.B 072 10.2

DAY 04

1 0300 -5.6 ****i *i 056 5.0 047 7,0
1 u600 -5.5 i***i 1* 067 5.1 071 7.0
1 0900 -5.5 *iiii ii 067 4.9 065 7,0
8 1200 -5.1 iiii* ii Ob4. 4.5 074 6.3
11506 .,.5,4 Ui** *i Bbl 4,3 Ob5 6.3
1 1866 -6.1 ii*ii ** 066 4.7 665 7.b
t 2160 -6.5 *iiii ii 061 5.2 059 8,3
1 2460 -7,1 *i*ii ii 056 4.9 671 7,6

DAY 05

1 0360 -7.7 ii*i* i* 057 4.7 05b 7.0 1
1 ObOO -8.4 **1** ** 057 4.7 037 7.6 1
1 0900 -9,2 iiii* ii 050 5,2 053 8.3 1
7 1206 -9.b *iiii ii 042 b,l 041 8.3 4
1 1500 -10.1 iiiii *i 045 5,5 051 8.3 1
1 IB06 -16.4 -15.3 67 064 3.6 022 6.3 1
1 2160 -10.5 -18.3 53 060 4.2 090 7.6 1
1 2400 -10,5 -26.2 45 05B 4.1 046 7.6 1

DAY 06

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 CDEG C 'DEG. HIS DEG. HIS HW DEG CDEG C XDEG. HIS DEG. MIS MW DEG CDEG C I DEG. HIS DEG. HIS MW

0300 -11.5 -1b.6 bb 085 4.6 071 &.3 1 0300 -25.5 -30.0 66 099 3.9 104 5.1 1 0300 -2b.l -34.1 47 66b 4.5 654 7.0 1
OMO-n.5-24.938 067 4.40807.0 10606-25.7-30.1661013.51005.1 10606-25.5-32,956668 4.00747.0 2
0900 -1:501 -2b.6 37 067 3.9 D6b 6.3 1 0960 -26.b -31.2 b5 096 2.5 098 4.4 1 6906 -21.9 -30,0 48 059 5.0 044 8.9 2 ~

1200 -15.9 -27.7 36 061 2.9 045 5.1 7 1200 -25.9 -33.350 088 2.6 085 5.1 8 1200 -20.8 -26,7 59 059 5.1 041 8.9 6
lS~g -18,5 -29.1 39 049 2.1 057 5.1 2 1500 -20.2 -29.1 45 890 4.0 OBb 7.0 2 1500 -21.3 -27.0 60 051 b.3 043 10.2 1
1800 -22.3 -27.2 64 087 2,3 049 5.1 1 1800 -26.8 -30.2 43 082 4.b 069 7.0 2 1800 -21.0 -26.2 &3 044 7.4 044 10.2 1
2100 -25.3 -29.1 70 096 2.4 098 b.3 1 2160 -22.8 -31.3 46 082 4.7 078 7.0 1 2100 -21.4 -27.1 b6 041 7.6 038 10.2 1
2406 -2S.5 -29.867 699 3.3 166 5.1 1 2406 -22.1 -39.b 4b 099 3.5 994 5.7 1 2460 -22.6 -28.0 61 042 8.3 040 11.4 1

DAY 07 DAY 08 DAY 09

HOUR D~ WIND WIND GUST HAX. HOUR DEW WIMD WIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEHP. POINT RH OIR. SPD. BIR. GUST RAD

DEG CDEG C %DEG. HIS DEG. HIS HW DEG CDEG C I DEG. MIS DEG. HIS HW DEG CDEG C 'DEG. HIS DEG. MIS HW

0300 -23.4 -29.9 55 639 8.2 042 11.4
6&00 -23.6 -30.1 55 039 B.l 631 11.4
0900 -24.1 -30.058 65b 7.0 062 12,1
120B -23.7 -36.& 53 06b 6.2 054 9,5
1500 -24.8 -31.4 54 061 5.2 677 8.3
1800 -25.9 -32.3 55 055 3.3 052 8,9
2100 -23.1 -29.854 653 3.9 05B 7.6
2400 -22.1 -27.9 59 060 5.9 D&O 8.9

1 0300 -23.9 -29.6 59 069 6.4 059 9.5
1 0686 -25.7 -32.5 53 051 5,4 048 8.9
1 0906 -26.3 -33.4 51 065 7.0 060 10.2
7 1200 -26.7 -33.8 51 073 5.7 Dba 9.5
2 1500 -27.8 -34.b 52 071 5.0 659 9.5
1 1800 -27.6 -34.6 51 108 2.9 105 6.3
1 2160 -26.1 -33.b 52 103 4.0 081 8.3
1 2400 -27.0 -33.5 54 692 5.3 098 1.6

1 0303 -30.8 -36.9 55 104 3.8 086 7.6 1
1 6600 -31.7 -37.9 54 107 2.a 092 5.7 1
1 0960 -34.0 -39.9 S5 107 2.7 109 5,1 1
8 1206 -28.2 -36.2 46 694 2.1 094 7.0 8
2 1500 -27.6 -35,7 46 B79 5.9 078 8.9 2
2 1800 -32.9 -39.2 53 089 2.6 873 7.0 1
1 2100 -30.3 -37.S 49 on 1.8 079 5.1 1
1 2400 -36.6 -38.0 48 851 2.9 Ob6 5.7 2

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

DAY 10 DAY 11 DAY 12

HOUR DEW WIND WIND GUST M~X. HOUR DEW WIHD WIND GUST HAX. HOUR DEW WIND WIND GUST MAX.
~ NDNG TEMP. ~OIHT RH DIR. SPD, DIR. GUST RAD HDHG TEMP. POINT RH DIR. SPD. DIR. GUST RAD HDNG TEMP. POINT RH DIR. SPD. Dli. GUST RAD

DEG CDEG C %DEC. HIS DEG. HIS MW DEG CDEG C XDEG. HIS DEG. HIS MY. DEG CDEG C XDEG. MIS DEG. HIS MW

0300 ***** ***** ** *** *Uii Jt~ ~ *** 0300 ***** ***** ** H* **** *** **** *** 0300 -21.7 -31.5 41 067 5.2 078 8.3 /2
0&00 ***** ***** ** *** **** *** **** *** 0600 ***** ***** ** *** **** *** **** *** 0600 -24,2 -33.8 41 Ob7 4.6 OBl 7,& ~;
0900 ***** ***** ** *** **** *** **** *** 690n ***** ***** ** *** **** *** **** *** 0900 -22.5 -32.7 39 067 5.& 067 9.5 2
1200 ***** ***** 1* *** **** *** **** *** 1200 ***** ***** H *11 **** *** **** *** 1200 -22.8 -33,3 38 0&7 5,7 079 8,9 10
1500 ***** ***** ** *** **** *** **** *** 1500 ***** ***** ** *** **** *** **** *** 1500 -22.6 -32.3 41 057 &.2 057 8.9 2
1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** *** **** *** **** *** 1800 -22.2 -32.2 40 053 6.9 056 9,5 2
2100 n*** u*** ** *** **** *** **** *** 2100 -18.4 -38,0 16 015... 4,2,,",010MB,9M. 1 2100 -24.7 -34,0 42 056 7,2 05210,8 1
2400 ***** **u* ** dl-*.:«.J *** **** *** 2400 -20.8 -30.4 42 078 5.1 693 8.9 12400 -23.6 -33.5 40 068 5.0 059 9,5 :0

DAY 13 DAY 14 DAY 15
~

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST HAX,
NIlNG !'EHP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. ~OIHT RH DIR. SPD. DIR. GUST RAil NIlNG TEMP. POINT RH DIR, SPD. DIR, GUST RAD

- DEC CDEG C %DEG. MIS DEG. HIS MW DEG CDEG C %DEG, MIS DEG, MIS Hlf DEG CDEG C XDEG. MIS DEG, MIS 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 1 0300 -t8.6 -25.4 ~5 040 4,2 050 7.0 1
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 1 0600 -20.3 -26.6 57 067 1.8 043 4.4 1

...... 0998 -22,3 -32.6 39 067 8.1 066 12.7 2 0900 -22.0 -30.5 46 995 2,8 105 5.7 2 0900 -14.0 -20.3 59 078 2.8 080 7.6 '2
1200 -22.7 -32.9 39 059 8.5 066 11. 4 9 1200 -14.3 -23.0 48 969 6.1 069 10.8 7 1200 -10,1 -16.0 62 070 6.2 862 9.5 6
1500".~2.7 -32.7 40 052" 8.2 057 12.1 2 1500 -15.9 -21.9 60 075 5.8 060 10.2 21500 -7.9 -13.9 62 074 5.9 073 9.5 1
1800 -23.5 -33.4 40 063 8.5 071 12.1 1 1800 -16.1 -23.3 54 067 7,7 069 11.4 1 lBOO -12.3 -17.3 66 092 3.6 059 7.0 1
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 1 2100 -5,6 -11.9 61 076 3.5 047 7.0 1
2400 -22.7 -31,9 43 080 4.8 080 9,5 02400 -18.7 -25.7 S4 057 5.9 069 9.5 1 2400 -8.4 -15,4 57 055 4.0 078 8.9 1

1""'1

DAY 16 DAY "17 DAY 1\3

HOUR DEW IfIND WIND GUST M~X. HOUR DEW WIND IfIND GUST MAX. HOUR DEW WIND WIND GUST M~X.
!""" NIlNG TEHp' POINT RH DIR. SPD. DIR. GUST RAD NDNG TEHP, POINT RH DIR. SPD. DIR. GUST RAD NDNC TEHP, POINT RH DIR. SPD. IlIi. GUST RAD

DEG CDEG C %DEG. HIS DEG. MIS MY DEG CDEG C XDEG. HIS DEG. MIS MW DEG CIlEG C %DEG. MIS DEG. HIS MY
------------------------------------------- ------------------------------------------- -------------------------------------------

..... 0300 -9.9 -16.4 59 058 6.6 066 10.2 1 0300 -9.0 ***** 80 062 .2 125 1.9 1 0300 -5. 0 ***** ** 066 4.6 060 7.0 1
0600 -10,1 -16.2 61 068 iI.5 072 8.9 1 0600 -9.7 ***** bS 057 .3 316 1.9 1 0600 -4.8 -8.7 74 047 6.4 044 9,5 1
0900 -8.2 -14,2 62 072 6.1 077 8,9 1 0900 -9.8 -15.5 63 028 .9 097 1.9 2 0900 -6.3 -16,5 72 058 6,4 048 10.2 2
1200 -7.5 -13.1 b4 063 5.3 0&3 7,6 7 1200 -11.5 ***** ** 007 1.8 000 3,2 8 1200 -6.4 -12,1 64 040 5.4 051 8.9 9
1500 -6.2 -11,5 66 063 5.2 073 8,3 2 1500 -12.& ***** ** 015 1.9 009 3.2 2 1500 -5.2 -10,9 64 033 5.7 034 10,2 2
1800 -7.2 -11.7 70 058 4.0 050 7.0 1 1800 -9.0 ***** ** 042 1.6 084 4.4 1 1800 -5.5 -11.4 63 058 5,B 075 12.1 1
2100 -7.2 -11.2 73 072 3.3 083 5.7 1 2100 -7.3 -9.6 B4 659 4.3 058 7.0 1 2100 -4.5 -10.1 b5 061 6.5 074 11.4 1
2400 -7,7 ***** ** 089 1.4 078 4.4 1 2400 ";6,0 -10.7 69 055 5.8 nil7 8.3 1 2400 -5.8 -9.5 75 084 B.O 078 12.1 1
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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 nEW WIND WIND GUST MAX,
MDNG TEMP. POIMT RH DIR. SPD. DIR. GUST RAn NDNG TEMP. PUINT RH DIR. SPD. BIR. GUST RAB KDNG TEMP. POINT RH DIR, SPD. BIR. GUST RAD

DEG CDEG C 1 DEG. MIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG. HIS DEG. HIS HW

0300 -b.4 -10.4 73 062 5,3 072 9,5
ObOO -7.3 ***** ** 075 2,8 Ob7 7.6
0900 -8.0 ***** ** 125 ,7 110 2.5
1200 -b,8 ***f* ** 253 5,2 256 9.5
1500 -8,8 ***** ** 259 2.b 278 5.1
1800 -9.0 -12.4 7b 213 .b 237 1.9
2100 -9.0 -13.6 b9 096 2.1 oB9 3.B
2400 -B.9 ***** ** 054 2.1 OilS 4.4

1 0300 -B.O -11.8.74 04b 4.9 042 7.0 1 0300 -9.3 -16.5 56 051 6.2 047 7.6 1
1 0600 -9.4 -13.572 055 5,4 R4b 7.& 1 0600 -9.8 -17.4 54 044 0.1 aSb 8.3 1
1 0900 -9.2 -13.& 70 042 5.1 046 7.0 2 0900 -9.2 -18.0 49 051 5.9 051 8.3 2
b 1200 -9.4 -14.4 67 048 b.O Obl 8.9 10 1200 -1.8 -19,5 39 046 5.& 053 7.6 11
2 1500 -9.3 -14.& bS 049 5.7 052 8.3 21500 -9.1 -20,639 045 b.l 048 8.3 2
1 1800 -9.8 -15.3 64 043 5.5 044 7.6' 1 1800 -9.3 -20.8 39 046 5.3 05B 8.3 /2,
1 2m -9.2 -15.5 60 048 5.6 049 8.3 1 21UG -11.1 -21.9 41 039 4.1 644 7.b (2
1 240U -9.7 -16.259 04B 5.5 060 7.b 1 2400 -14,3 -23.2 47 057 1.8 030 3.8 {J;i

DAY 23 DAY 24

HOUR Dt~ 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 NBNG TEMP. POINT RH DIR, SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD

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

0306 -t4.4 -23.8 45 Ob9 2.7 052
ObOO -16.2 -24.7 48 069 2.4 Ob2
0960 -12.5 -22.9 42 684 3.3 083
\2007.1 -26.B 33 677 4.5 OB3
1500 -S.l -19,432 088 4.0 082
1800 -9.7 -22,8 34 676 4.5 08~

2100 -6.9 -20.334 087 1.3 073
2400 -9.7 -22.8 34 064 b.l OB3

b.3 1 0300 -9.2 -22.6 33
5.1 1 8600 -13.4 -24.2 40
7.0 2 0900 -12.6 -23.B 39
8.3 12 1200 -10.7 -23.b 34
8.3 3 1500 -11,4 -24.3 34
7.6 J 1800 -11,5 -24.1 33
5.7 /22100 -to,5 -33.6 13
9.5 \ 2,2400 -12.4 -35.1 13

'---"'

074 2.9 063 7.0 1 0306 -8.8 -22,3 33
672 3.3 088 5.7 1 0600 -11.1 -24.034
OB6 4.9 OSS 6.3 3 0900 -10,9 -23.5 35
089 3.4 093 5,7 12 1200 -12,3 -25.1 34
074 2,9 047 5.1 3 1500 -13.3 -25.0 37
089 3,1 093 5.1 1 IBOO -11.5 -23.7 36
060 3.9 061 7.0 1 2100 -9.3 -22.1 35
063 4.9 070 B.3 1 2400 -10,2 -22.6 3b

069 5.8 063 10.2
068 b,1 695 11.4
655 5.5 671 9.5
051 6.7 064 10.8
Ob6 7.5 06B 11,4
056 7,2 063 12.1
Ob5 5.2 062 8,9
666 4.iI 076 9.5

\)
1
3

13
3
1
,L
,2-/

DAY 25 DAY 26 DAY 27

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

DEG CDEG C I DEG. MIS DEG. HIS MY DEG CDEG C 1 DEG. HIS DEG, MIS MW DEG CDEG C %DEG. MIS nEG, MIS HW
------------------------------------------- ------------------------------------------- --------------------~----------------------

0360 -12.9 -25.0 36 067 8.2 Ob5 13.3 1 0300 -9.7 -20.3 42 a57 5.0 072 9.5 t 0300 -9,9 -16.0 bl 075 5,4
0600 -14,2 -25.S 38 069 8.6 Ob9 12.7 2 0600 -8.9 -18.5 46 066 8.2 069 12,7 1 ObOO -12.b ***~* 67 096 2.7
0900 -14.5 -25,5 39 061 9.3 059 12.7 3 0900 -10,5 -18.3 53 Ob5 9,0 079 13.3 2 0900 -12.1 -17.0 67 074 1.1
1200 -13.0 -24,239 665 8.5 070 12.7 9120i -7.1 -14,655 Ob7 9,4 ObS 14.6 10 1208 -11.6 -17,0 64 DbO 1.6
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 -t3.1 64 087 2.3
1800 -13.0 -23.b 41 065 7.2 062 10.8 2 1800 -8.9 -lb.l 56 882 6.5 6b210.8 1 1800 -B.l -13.9 b3 D72 5.1
2100 -13.0 -23.342 078 6.0 69011.4 /2 2100 -7.9 -14.9 57 075 7.4 098 11.4 1 2100 -7.4 -12.8 65 053 4.5
2400 -8,7 -19.7 41 068 4.1 078 8.3 '.02480 -b.7 -14,255 067 7,1·679 11.4 1 2400 -B.4 *****H m 2.7

075 9,5 1
090 5.7 1
m 3,2 3
092 3.8 7
076 5,1 3
075 8.9 1
056 B.3 1
058 5.1 1

-



I~ & M C C) N ~:) U I... T f~ N T ~:> :> :1: NC .

G U ~:) :a: T N f:~ H Y 1) I~ C) E L. E C T I~ :I: C F> I~ C) ~T E:: C T

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

DAY 28 DAY ~~9 DAY 30

­[ 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. DlR. GUST RAD NDNG TEMP. POINT RH DlR. SPD. DlR. GUST RAD

DEG C£lEG C %£lEG, MIS £lEG, !'lIS IIW DEG C£lEG C %£lEG, MIS DEG, MIS KW £lEG C£lEG C XDEG, illS £lEG. MIS IIW
------------------------------------------- ------------------------------------------- -------------------------------------------
6360 -8.7 ***** ** 096 1.3 654 2,5 1 0300 -11.4 ***** ** 640 1.9 050 3,9 1 0300 -11.3 ***** ** 055 5.2 052 8,3 1
mo -6.2 lin" *1 m 1.2 OB7 2.5 1 0600 -13,2 ***11 *1 057 2.0 065 3.8 1 0&00 -10,8 -13.0 84 054 b.l 656 8.9 1
0900 -5.8 **lIH ** 074 1.4 088 l.5 2 0900 -15.1 1I11111111 1I* 068 1.6 069 3,2 "3 0900 -8,5 -12,0 76 Ol:~ 6,4 057 10,2 4..JI

1200 -5.9 ***** lIlI 096 1.4 108 3.2 10 1260 -12.3 -16.5 71 OB7 1.4 098 3.8 15 1200 -B.6 -14,0 65 059 b.6 058 9,5 12
1500 -6,5 ***** 1I* 089 1.5 06B 3,2 4 1500 -11.7 -14,977 Ob9 2.1 OB3 3.e '5 1500 -10.2 -14.471 063 6,7 063 10,2 4
leoo -7.3 unll lIlI 075 1.B 074 3.2 1 1800 -12.2 ***** *1 085 2,9 099 4.4 1 1800 -9,5 -11.1 88 Ob6 b.6 056 8,3 1
2100 -9 ,0 ***** ** 074 1.6 095 3.8 1 2160 -13.2 ***** ** 090 3.1 697 5.7 1 2106 -B.4 -9.5 92 861 6,7 671 9.5 1
2460 -9,2 **u* ** 036 1.6 026 3.8 1 2460 -14,2 ***** ** 075 3,4 6bB 5.7 1 2400 -6.6 ***** u 057 6,6 664 8,9 1

DAY 31

HOUR DEll WIND \lIND GUST MAX,
NDNG TEMP. POINT RH DIR, SPD, DIR. GUST RAD

DEG CDEG C %DEG, I'I/S DEG, MIS MW
-------------------------------------------
0306 -5.1 -8 ..7 76 053 5.7 667 8.9 1
0660 -2.8 -8.2 66 053 3,6 031 6.3 1

pP!'lIIll 0966 -3.8 -9.b 64 067 5.6 069 9.5 3
1266 -3.3 -10.2 59 070 6.3 nBn 9.5 17
1560 '·3.9 -10.9 58 066 6.3 075 10.8 4
1800 -4.7 -11.3 60 063 5,9 07& 10,8 1
2100 -2,2 -9.3 58 062 6.3 0&1 10.2 1
2400 -b,9 -12,7 63 672 2,7 081 7,6 1

--------------------------"'---------------------
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MONTHLY SUMMARY FDR WATANA WEATHER STATION
DATA TAKEN DURING January.> 1983

""'I
I,

RES. RES, AVe, ilAX. MAX, DAY'S
!'lAX. HIN. MEAN WIND \lIND \lIND GUST GUST PI VAL MEAN MEAN SOLAR .""'1

DAY TEMP. TEltP . TEMP, DIR, SPD. SPT>, DIR. SPD, DIR. Rli DP PRECIP ENERGY DAY
DEG C DEG C DEG C DEG HIS tllS DEC HIS I DEG C i'lK IIH/SQK

-----------------------------------------------------------------------------------------------------
1 -2,6 -5.7 -4.2 664 5.3 5.4 072 to.2 ENE H HUll 0,0 42~ 1
2 -4,2 -7,1 -5,7 062 4,B 4,8 659 B.3 ENE ** u*** 6.0 410 2
;) -b,6 -11.5 -9.1 653 4.7 4.8 653 8.3 NE S8'" -17,3M 1.6 343 3
4 -10.6 -25.7 -18,2 61b 3,1 3,3 080 7,6 E 51 -25.7 D.O 495 4
5 -26,2 -2B,6 -24.4 091 3.b 3.7 086 7.6 E 55 -36.9 0,0 495 5
6 -26,6 -26.1 -23.4 051 6,0 b,2 640 11.4 liE 54 -28.6 0.0 435 6
7 -22.1 -27.2 -24,7 052 5,9 b.O 6b2 12.1 NE 56 -36.3 6,0 4bB 7
B -21,8 -2B.6 -25.2 67b 5,6 5.3 066 10.2 ENE 54 -32.8 0,6 515 a
9 -27,0 -34.4 -36,7 088 2,9 3,1 67B Vi ESE 51 -37,5 0,0 :m 9

10 -27,51\ -27.51'\ -27.51"\ 693 ..... 4,51'\ 4,51"\ 093"" 7.0'" E",,) 55 -"\ -33,13"" un 240M10
11 -17,9~ -20.B~ -19.4~ 051~ 4.0"" 4.9 ..... 6lD "" 8.9"" E<"'1 28'" -34.41'\ 0,0"", 2491'\11

~

12 -20.5 -25.0 -22.8 062 5.8 5.9 652 u.a ENE 40 -32.7 0.6 598 12
13 -21.1 -25.2 -23.2 Ob5 7.2 7.3 659 13.3 ENE 40 -32,S 0,0 573 13
14 -14.1 -24,6 -19.4 ObB 5.0 5,2 069 11.4 ENE 49 -27 .0 0,0 505 14
15 -4,9 -26,9 -12,9 069 3.9 4.1 Ob2 9.5 ENE 60 -19,3 6.0 450 15
16 -6.1 -10.2 -B.2 066 4.8 4.8 066 10.2 ENE 65"" -13,11"\ 0.0 485 16
17 -5.8 -12.6 -9,2 044 2.0 2.3 067 8.3 N 70M -13.3", 0.0 415 17
18 -4.2 -b.9 -5,6 057 5,9 6.2 075 12.1 ENE b80"\ -10.4 M 0.0 560 18
19 -b.O -10.9 -B.5 066 ,5 2,a 072 9.5 ENE 6B"'" -12.91'1 1.2 45~ 19
26 -a.o -16.5 -9,3 047 5,5 5,5 061 8,9 HE &7 -14,2 0.0 565 26
21 -7,4 -15,2 -11.3 047 5.1 5.2 65b B.3 Nt. 46 -19,4 0.0 726 21
22 -3.8 -17,2 -10,5 076 3.b 3,7 083 9.5 ENE 39 -22.7 0,0 760 22
23 -b,O -16,4 -11.2 075 3.b 3.7 070 a.3 E 31 -26.7 0.0 790 23
2.4 -B.4 -13,7 -11.1 062 6,0 6,2 063 12,1 ENE 33 -24,9 0,0 815 24
25 -B.7 -14.6 -11.7 065 7,4 7.5 Ob5 13.3 ENE 39 -23,B 0.0 750 25
2& -6.7 -11.3 -9,0 069 7.4 7.6 065 14.b ENE 52 -16,9 6,0 b4B 26 """'i

27 -6.6 -13.8 -16.2 072 3,1 3.3 015 9.5 ENE 641<\ -15,0 M 0,0 598 27
28 -4.7 -10.7 -7,7 676 1.4 1.6 695 3.8 E ** ***** 0,0 693 2B
29 -8.1 -15.8 -12.0 073 2.2 2,4 097 5.7 E 75M -14,B M 0,0 8B8 29 ""'"
3D -b.l -14.2 -10.2 058 b.4 6.4 057 10,2 ENE 77"". -12.6"'" 0.0 853 30
31 -2.2 -6.9 -4.b 063 5,2 5,4 075 10 ;a ENE 6b -9.8 0.0 920 31
110NTH -2.2~ -34.4"" -14.2M 0641'\ 4.5"" 4.81'\ Ob5"" 14,61'\ENElM)531"l -22.6.... 2.al'\ 17075"".

GUST VEL, AT MAX. GUST MINUS 2 INTERVr;LS 11.4
GUST VEI_. AT MAX, GUST MINUS 1 INTEI~W\L 14.0
GUST VEL. AT MAX, GUST PLUS 1 INTERVAL 14,0
GUST VEL, AT MAX. GUST PLUS 2 INTERVALS 12.1

NOTE: RELATIVE HUi'1IDITY READINGS ~.RE UNI<ELHltBLE WHEN WIND SPEEDS ARE LESS TI-1r;N
ONE METER PER SECOND. SUCH READINGS H?iVE NOT BEEN INCLUDED IN THE DAILY -
OR MONTl-lLY·MEAN F'Ol< RELATIl.)E HlH"\I DI TT' AND DEIoJ POINT,

·)(-·x··x-* SEE NOTES AT THE BACK OF THIS REPORT *.*.X::*
Il!lll
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R&M CONSULTANTS. INC.
SUSITNR HYDROELECTRIC PROJECT

WATANA WEATHER STATION
Janu ary, 1983
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No precipitation data for February

(See INTERPRETATION OF DATA) •
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING February, 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.
""!!INDNG TEMP. POINT RH DIR. SPD. DlR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIR. SP». DIR. GUST RAD !

DEG CDEG C XDEG. HIS DEG. MIS MW DEG CDEG C I DEG. HIS DEG. HIS HW DEG CDEG C XDEG. MIS DEG. MIS HW

0300 -8,1 -12.1 73 096 3.4 099 5.7
0600 -.2 -9.4 SO 080 3.1 076 11.~

0900 -1.9 -11.349 078 8.0 069 13.3
1200 -3.8 -11.8 54 084 6.5 OBO 10.B
1500 -2.5 -9.2 60 055 5.0 049 7.6
1800 -2.2 -B.7 61 043 4.8 053 7.0
2100 -1.9 111111* 061 5.1 076 7.6
2400 -1.6 -4.97B 051 3.7 044 5.7

DAY 04

1 0300 -2.6 -9.3 60 042 2.5 635 7.6
1 0600 -3.9 -9.9 b3 060 4.7 070 10.8
5 0900 -4.5 **111 1* 061 5.B 078 10.2

15 1200 -3.51111* II Ob9 6.1 OB3 9.5
3 1500-4.2 **HI II Db6 6.3 OB4 10.8
1 1800 -4.4 -5.7 91 Ob9 5.B OB4 9.5
1 2100 -4.3 -6.9 B2 073 6.b OBl 10.8
1 2400 -4.9 -6.5 B9 049 4.9 064 B,3

DAY 05

1 0300 -4.2 -7.5 78 059 5.0 067 7.6 1
1 ObOO -4.4 -B.871 06B 5.8 074 10.8 1
4 0900 -5.4 -9,8 71 061 5.0 07B ?5 b

17 1200 -4.7 -16.4 64 049 4,6 045 6.3 15
3 1500 -5.0 -10.5 b5 057 4.7 057 0,3 4
1 lBOO -4.3 -B.970 657 4.7 037 7.0 1
1 2100 -4.2 -10.2 63 056 4.4 056 7.0 1
1 2400 -2.8 -9.759 062 5.9 072 9.5 1

DAY 06

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DE~ WIND WIND GUST MAX.
NDNG TEMP. POINT RH DIR, SPD. DIR. GUST RAD HDHG TEMP. POINT RH DIR. SPD. DIR' GUST RAD NDNG TEMP. POINT RH DIR. SPD, DIR. GUST RAD

DEG CDEG C I DEG. MIS DEG. MIS MW DEG CDEG C I DEG. HIS DEG, HIS HW DEG CDEG C I DEG. HIS DEG. MIS HW

03jO -3.9 -10,5 60 OS4 3.7 065 8.9
O~OO -4.7 -11.7 58 971 6.9 074 11.4
0900 -5.9 -12.2 61 069 7.7 077 12,1
1200 -5.3 -11,2 63 080 6.9 081 9.5
15GO "5.0 -10.3 6b 069 b.O 073 8.9
1800 -4.2 -10.0 64 0&2 5,0 062 7.0
2100 -3.5 -9.7 b2 065 4.4 071 8.3
2400 -6.3 -11.6 66 070 3.5 061 5,7

DAY 07

1 0300 -9.2 -11,3 85 087 2.B OB5 3.8
1 0&00 -4.6 -11.8 57 060 5.8 Ob& 10.B
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 1590 -4.1 -11.B 55 065 7,3 071 14.0
1 IBOO ~5,2 -11.3 62 072 7.2 076 10,B
1 2100 -B.l -10.980 062 5.0 078 10.2
1 2400 -8.9 1**** *f 025 3.3 034 5.1

DAY 08

1 0300 -B.4 fffif *f 012 2.5 009 3.8 1
1 0600 -B,l I**ff *i 075 2.3 070 5.1 1
7 0900 -6.0 Ifi*i Ii 060 3.6 049 5.7 6

15 1200 -1,9 -8.0 63 074 4,5 aes 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 6.7 861 11.4 1
1 2100 -2.9 -9.b 60 072 7.2 670 10.2 1
1 2400 -4,1 -10,5 61 076 6.1 072 10.2 1

DAY 09
"""'I

I

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
NDNG TEMP. POINT RN DIR. SPD. DIR. GUST RAD NONG TEMP. POINT RH DIR. SPD. DIR. GUST RA» NDNG TEMP. POINT RH DIR. SPD, DIR, GUST RAD

DEG CDEG C I DEG. MIS DEG. HIS HW DEG CDEG C XDEG. MIS DEG, MIS MW DEG CDEG C I DEG. HIS DEG. HIS MW

0300 -5.5. -9.772 237 .5 099 5.7 1 0:100 ***1* u*** ** 0970"\ 1.8..... 097""1.9.-.1** 0300 -11.8 *u** *i 359~ 1.0.... 350...,2.5..., 1
0600 -5,41*1*1 1* 2B5 1,b 282 3.2 1 0600 ***** f*l*i II *1* **** **1 **** *f* 0600 -12.0 *111* II 360 1.3 OB8 2,5 1
0960 -5.3 H*** 1* 285 1.4 280 2.5 46900 -7.9 H*H ** 295MUM296""'1.9"" 3 0960 -13.7 -21.7 51 037 .7 079 3.2 4
1200 -5,2 -9.472 293 2.3 289 5.1 141200 -b,O I*f** ** 286 ... 1.7"" 290... 3.2.... 12 1200 -9.5 -15.6 61 092 '3.0 086 8,0 3
1500 -5.4******* 0221.60515.1 51500 -6.71*****1289,.11.1""278""2,5,,,, 41500 -8.9-16,853 084;012.71"\082""5.2""6
IBOO -6,2 I**H ** 051 2.B OBb 5.7 1 1800 -13.9 ***** H 359M 1.6... 359"" 2,51"1 1 1800 -1 L1 -17. '3 bO 059 1.5 055 3.2 1
2100 ***** HH* lI* 069"'14.3.MOB9",,6.3Mt1ll 2100 -10.6 1lI11** ** 351... 1.4",,358-,,\3.21'\ 12100 -13.4 -18.963 67S..... 1.5J'lOB2.... '3.Bi"'l1
2400 HI** *H** H *** **** 077,,,, 8.3..** 2400 -13.5 HH* If 352"" 1.5",,350... 2.51'\ 1 2400 ***** H*** If nll **** 079~ 2.:N**""'!
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING February~ 1983

DAY 10 DAY 11 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 CDEG C %DEG. HIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG. HIS MW DEG CDEG C %DEG. MIS DEG. HIS MW

0300 -12.4 ***** 60 0&7 .9 062 2.9 10360 -lb.6 -20.9 b9 075 1.8 106 3.8 10300 -22.7 ***** 71 090~2.4A09bM5.1M 1
0&00 -11.9 -17.5 &3 0791'\ 1.1J'\ 0791'\3.8...... 1 0600 -19.9 -22,7 78 0&1 1.9 077 3,8 1 0600 -21.1 -25.4 b8 08011 2.9'" 092..,5.11\1 1
0900 -13.5 -18.1 6B 056 .8 091 3.2 &0900 -19.6 -23.8 &9 041 1.7 037 3.2 8 0900 -19.9 -25,7 60 07411 2.3'" 067....,3.8"'13
1200 -13.2 -18.0 67 069 1.8 085 3.8 11 1200 u*** ***** ** 050"" 1.1'" 087;\ 3.9HIu 1200 ***** ***** ** *** **** O&~3.2",,***

1500 -11.9-16.1 71 OBa 2.6 092 5.1 51500 -14,1 ***** ** 08&"-,2,5 086,,,3.4..., 71500 -12.7 ***** 49 079"" 1.2""OB2..,2.5.., B
1800 -13.0 -17.5 &9 078 3.0 079 5.7 11880 -16.0 -21.8 &1 083M2,B 073.M5,1'" 11800 -17.1 -22.4 &3 0321\ ,BM071.... 3,210\ 1
2180 -16.8 ***** ** 0&91'11.61'107010I4.41"112100 -19,4 -23.B 68 095J'13.3"'093J14,4..., 1 2100 -19,9 -24.6 &6 054~1.5.oI622M2.5M 1
2400 -16,0 ***** 71 057 1.5 OB5 3.B 12400 -20.2 -24.5 6B 090"'3.5A097J'15,1}l 2 2400 ***** ****' ** *** **** 0~M3.4W**

DI~Y 13 DAY 14 DAY 15

HOUR DEW WIND WIND GUST M~. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX,
NDNG ·TEMP. POINT RH DIR. SPD. DIR, GUST RAD MDNG TEMP. POINT RH DIR, SPD, DIR. GUST RAD NDNG TEHP, POINT RH DIR. SPD, DIR, GUST RAD

DEG CDEG C XDEG. HiS DEG. HIS MW DEG CDEG C %DEG. HIS DEG. HIS MW DEG CDEG C %DEG. HIS DEG. HIS MW
JI!fI1I&,

nuo -23.2 -27.4 &S U&5... 2.3JIo'06bM3.BI'\ 1 U300 -21.9 -26.3 67 093 1.7 107 3,2 1 0300 -13,B -21.353 66B &,B U74 8,9 1
0600-25,8 -29.2 b8 663 1.8 OM 3.8 1 D60D -23.6 -2B,1 bb 092 1.7 081 3,2 1 060D -14.2 -21.3 55 m 6.0 071 B.9 1
0900 -25.4 -30.5 62 054 2.1 0&1 3.B 15 0900 -22,1 -2B.l 58 0&8 1.8 067 3.2 17 0900 -14.1 -22.1 51 074 6.7 un 8.9 10
120n -20.3 -27.& 52 075 1.8 084 3.2 34 120U -17.B -25.7 50 0&8 2.2 055 3.8 35 120n -12.2 -20.5 50 UBn 6.7 081 9.5 2&
1560 -14.8 ***** 43 075 1.3 064 3.2 10 1500 -13.2 -22.2 47 U74 2.1 OSb 4.4 11 1500 -11.9 -20,5 49 082 7.5 D81 10.2. 12
180D -20.1 -25.3 63 D40 1.6 030 2.5 1 lBOO -18.5 -23.B 63 055 1.9 047 4.4 1 1800 -13,0 -20.8 52 079 7,5 080 10,2 1
2160 -22.7 -27,1 67 047 1.8 050 .2.5 1 2100 -14.7 -21.1 58 073 4,9 075 B.3 1 2100 -13.5 -21,3 52 079 7,5 078 lB.2 1
2400 -23.7 -2B.l 67 085 1.8 071 3,2 1 2400 -13.4 -2D.? 54 06B 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 DBI WIND WIND GUST MAX.
i 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 CDEG C %DEG. MIS DEG. HIS HW DEG CDEG C %DEG. MIS DEG. lVS MW - DEG CDEG C %DEG. MIS DEG. HIS Mil
------------------------------------------- ------------------------------------------- -------------------------------------------

~ 0300 -13,3 -21.6 50 078 7.8 081 10.8 1 0300 -15.9 -24,9 46 Dn 7.2 073 10.2 1 0330 -16.7 -26.2 44 063 7.4 062 10,2

~6600 -13.2 -21.9 48 D70 8.2 D7& 11.4 1 6606 -16.8 -25.5 47 076 7.1 080 1D.2 1 6600 -17.5 -2&.4 4& 063 a.o 069 10.8
0900 -14.4 -23.1 48 675 7.8 069 10.8 11 0900 -19,2 -28.0 46 OB9 5.6 073 9,5 11.6960 -15.4 -23.3 51 063 7,5 065 11,4 6
1200 -12,6 -21.9 46 077 B,3 076 11.4 27 1200 -15.3 -24.9 44 084 5.4 079 8.9 27 1260 -15,2 -19.9 &7 Db2 6.9 670 9.5 15
1500 -12.0 -21.9 44 016 7.5 075 10,8 12 1500 -15.3 -24.& 45 074 5.4 077 7.6 13 1500 -14.1 -20.459 067 6.5 074 9.5 13
1800 -12.6 -22.1 45 073 8.4 065 11-.4 2 1800 -17.4 -26.3 40 072 6.2 077 9.5 2 180D -14.1 -t9.6 63 066 6.5 070 8.9 1
2100 -13.9 -23,3 45 067 7.5 Uill In.2 1 21DO -1&.4 -25.& 45 077 8.1 D76 11.4 1 2100 -12.2 -17,465 064 7.5 058 10.2 1
2400 -15,2 -24.5 45 672 B.3 072 11.4 1 2400 -17.3 -26.5 45 073 8.0 674 11.4 1 2460 -11,1 -16.0 &7 RbO b.9 052 10,2 1
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T\-IREE \-lOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING February> 1983

DAY 19 DAY 20 DA·Y 21

HOUR DEW WIND WIND GUST MAX. HOUR flEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST HAX.
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 CDEG C XDEG, MIS DEG. HIS KW DEG CDEG C I DEG. MIS DEG. HIS HW DEG CDEG C %. DEG. MIS DEG. illS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
6306 -10,4 -13.a 76 054 6.3 Obl 6.9 1 0306 -a.6 -13.4 65 074 3.5 06a 7.0 1 6360 -7,5 -14.3 58 070 5.5 OM iL3 1

~ObOO -10.4 -12.6 a4 656 6.4 05b 8,3 1 6b60 -B.9 -14.4 b4 Obb b.b 677 9.5 1 Db66 -7,2 -13.8 59 677 4.3 648 7,b 1 i

6960 -8.B -13.4 69 6bl 5.9 052 7.b 12 0900 -8.5 -14.7 61 05b b ':I 6b6 8.9 12 0906 -10,2 -17,3 5b Ob9 2.2 06B 5.7 12.L

1266 -6.4 -12,9 b6 Obb 3.b 078 5.7 29 1200 -7.4 -14.7 5b Ob5 b.O 061 B.3 25 1200 -4,1 -13.3 49 6b7 3,9 Ob6 7.0 33
1506 -5.8 -12,7 5B 035 3.2 029 5.1 14 1500 -b.7 -14.5 54 074 6.1 on B.9 15 1560 -5,2 -13.1 54 Ob3 5,2 058 B.3 12
1860 -9.7 -14,1 70 027 3.0 04b 5.7 1 1800 -7.B -14.B 57 Ob3 5.B Obb B.3 1 1800 -6,0 -12.7 59 646 4,4 655 7.6 1
2100 -12.3 -t3.6 90 831 2.2 022 3,8 1 2130 -b.b -14.2 55 059 5.4 850 7.b 1 2100 -7.B -13.6 b3 062 4.1 045 b.3 1
2400 -12.3 -15.2 79 655 2.5 044 6.3 1 2400 -6.9 -14.4 55 071 5.3 073 8.3 1 2480 -B.7 -12.3 75 690 2.6 873 5,7 1

DAY 22 DAY 2:5 DAY 24
"""l

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST HAX,
HDNG TEMP, POINT RH DIR.SPD. DIR, GUST RAD HDNG TEMP. POINT RH DIR. SFD. DIR. GUST RAD NDHG TEMP, POINT RH DIR. SFD, Dli, GUST RAD

DEG CDEG C %DEG. MIS DEG. MIS HW DEG CDEG C %. DEG. MIS DEG. MIS 1'IW DEG CDEG C %DEG. MIS DEG, MIS MW
___ 0$______________________________ _______________________________________ ________...._____...._____________________,-~_

0308 ·~.6 -B.l 89 Bb3 2.7 870 5,7 1 0360 -B.3 -14.5 bl 058 b.3 064 9.5 1 mo -6..7 -12.5 b3 Ob3 6.9 ObB 15,2 1
6MO -5,7 HU* ** 65B 5.2 65b 7.0 1 Ob08 -B.5 -\4,3 b3 6Bl 5.2 6b3 B,9 1 9bOO -b.7 ***** H 058 5.8 069 8.3 1
Q906 -a.4 -14.6 bl 054 3.4 673 b,3 13 8966 -7.3 -15.0 54 Ob7 3.7 073 7.0 13 6900 -5.5 ***** ** 643 3.7 655 6.3 11
1200 ~?.5 -lo.t 56 087 3.1 074 5.7 31 1280 -5.8 -14,1 49 B7~ 4,1 670 8,3 36 1200 -4, 1 ***** 85 065 1.9 081 3.B 28
1:100 --2. i -9·.9 55 064 3.9 067 5,7 Ib 156B -4.3 -13.7 48 677 5,2 871 8.3 14 1560 -3.5 ***n ** 683 1.4 089 3.2 11
1800 -b,2 -12.3 62 061 2,B 652 5.1 1 1690 -5.7 -13.5 54 061 6.B Ob2 18,B 1 1806 -3.9 ***** ** 635 1.3 045 2.5 1
2108 -5.2 -11.7 66 Ob8 4.1 663 7.6 1 2100 -7.4 -14,2 58 Obl 7,3 B61 11.4 1 2100 -7,6 n*** ** 6tl4 2.1 BQl 3,2 1 ~.

240B -b.7 -13.2 bO 058 6.1 Ob5 9,5 1 2400 -8.2 -14.2 b2 055 0.3 052 B.9 1 2400 -7.1 ***** ** OOb 2.0 359 3,8 1

""'1
Dr~Y 25 DAY 26 DAY 27 !

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX,
N»KG TEMP. POINT RH UIR. SPD. DIR. GUST RAD NDHG TEMP. POINT RH DIR. SPD, flIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD

DEG CDEG C %. DEG. MIS DEG, MIS K\l DEG CDEG C XDEG. MIS DEG, MIS MW DEG CDEG C %DEG. MIS DEG. MIS MW
------------------------------------------ -----~------------------------------------- --------------------~----------------------

B300 -18.1.***** II 679 1.8 059 3.2 1 6300 -6.6 -11 ,9 bb 052 b.3 ObO tB.6 1 6360 -11.5 -lb,7 65 053 4.0 65B 7.0 1
6b60 -14.1 **f** ** 6B3 1.6 68b 3.2 1 0600 -&.3 -11.8 b5 054 0.3 ObD 9.5 1 6606 -12,4 -l&.b 71 B30 1.9 044 4,4 1
0980 -12.5 ***** ** D94 2.3 094 4.4 22 0906 -6.3 -12.4 b2 853 b.8 GbO 18.2 Ib 0900 -6.4 -13,1 59 058 3.0 052 7.b 18
1200 -4.3 -11,1 59 085 4.2 071 7.B 35 1206 -5.b -12.3 59 049 6.4 8&9 10.2 35 1260 -4.4 -12.1 55 659 5.b 064 8.9 24
1580 -4.b -H,8 57 662 5.0 073 7.6 17 1500 -5.5 -12.5 58 Dbb 7.0 870 18.2 16 1500 -4.5 -12.2 55 Ob2 4.8 065 8.9 13 ~

1806 -i.4 -13,4 62 049 S.6 649 b.3 1 IBOO -B.l -14.1 b2 055 6.1 051 9.5 1 t806 -6,3 -13.2 58 062 1.7 68b 3.8 1
2100 -7.5 -12.9 65 038 5.3 038 i.e 1 2100 -8.0 -14.0 b2 052 b.2 651 8.3 1 2106 -7,b -13.8 b1 OSb 1.6 Oi5 3,8 1
2400 -6.5 -11 ,B bb 653 b.6 062 8.9 1 2400 -8.2 -14.2 62 057 b.O 053 8.3 1 2400 -8.1 -13.7 b4 85B 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 HAX.
NDNG TEMP. POINT RH DIR. SfD. DIR. GUST RAD

DEG CDEG C %DEG, HIS DEG. tllS l'\W
-------------------------------------------
0300 -8.4 ***** ** 063 1.1 074 2,5 1
0600 -8.2 niH ** 073 1.0 086 1.9 1
0900 -7.1 UliU ** 076 1.0 055 ') ~ 14<-.J
1200 -4 .7 *un ** 077 1.4 073 3,8 25
1500 -4.5 H*** ** 065 1.3 056 3.2 12
1800 -5.6 uu* *t 039 1.0 113 2,5 1
2100 -6.9 ***** ** 051 .8 011 2.5 1
2400 -7,4 nUll ** 004 1.0 358 2,5 1
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R&M CONSULTANTS, INC.

SUSITNR HYDROELECTRIC PROJECT
WRTRNR WEATHER STATION

February, 1983
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING February, 1983

VELOCITY (MiS)
0.2 1.0 3.0 6.0 10.0 15.0 20.0

TO TO TO TO TO TO m~

DIr~ECTION 1 .0 3.0 6.0 10,0 15.0 ;~o . a GREATE:R TDTf-1L
---------------------------------------------------------------~--,--_.~--

N .59 3,12 .39 0.00 0, 0 a 0,00 0.00 4."10

NNE ·,28 :::~. 39 1.54 .OB o,00 (j,00 0.00 ~j I 29

NE .51 5,05 11.95 4.26 0.00 0.00 0.00 21,78

ENE 1,03 '7,57 13.53 ":) ':il 'jJ::- ,04 0.00 0.00 44.42t,;,;.G..:. • t.:.. ...J

E .63 8. 52~ 5. L3 4,38 0.00 0.00 0,00 18.66 ~

ESE .4:5 1 ,18 .67 0.00 0.00 0.00 0.00 2.29

BE 0.00 .12 ,08 0,00 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 o,00 o, a() ,04 -
SW .08 0.00 0.00 0.00 0,00 0.00 0.00 .08

WSW , () 4 0.00 0.00 0.00 0,00 0.00 a,oo :04

w .08 .59 0.00 0.00 0.00 0.00 0.00 ,67

WNW ,16 to 10 0.00 0.00 0.00 0.00 0.00 1. 26

NW .12 .28 0.00 0.00 0.00 0.00 0.00 ,3<]l

i'·lNW . "1:~ .63 0.00 0,00 0,00 0.00 0.00 8 '7~5

CAl.M 0,00
fII"'1\_._._-- -- ......-- ---_.- ---_.- ----- --_._- ..... --_ ....... -----

TOTf~L 4,10 31.60 33.29 30,97 .04 0.00 0.00 lOO,OO

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

WATANA WEATHER STATION
February, 1983
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.. .. .. .. .. .. .. .. .. ..
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No precipitation data for March

(See INTERPRETATION OF DATA) .
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING March) 1983

DAY 01 D?f'r' 02

MOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX, ~
j

NDNG TEMP, POINT RH DIR. SPD. OIR, GUST RAD NDNG TEMP. POINT RH DIR. SPD. OIR. GUST RAD NDNG TEMP, POINT RH OIR. SFD. DIR, GUST RAD
DEG CDEG C I DEG. MIS DEG. MIS MW DEG CDEG C I DEG. MIS DEG. MIS MW DEG CDEG C I DEG, MIS DEG, MIS MW

------------------------------------------- ------------------------------------------- -------------------------------------------
li3\iO -7.6 lHiH* *1I 038 ..9 014 2.5 1 0300 -14.5 ***** ** 008 2.6 001 5.7 1 0300 -14.1 *lilili* ** 066 3.8 061 7,6 1
ti60il -7.7 *"1',*** ** 023 .8 01'3 1.9 1 0600 -15.8 ***** ** m 1.7 OOb 3.8 1 0600 -16.0 ***** ** 0'" 5.9 066 8,9 1(lJ

D91111 -6. B***** ** 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
12110 -5.3 ****.~ ** 068 ,7 037 1.9 18 1200 -10.1 -17.4 55 il511 1.9 036 4.4 38 1200 -12,2 -17,6 64 062 4.9 073 7.6 42
1500 -5.0 ***** JEt 040 ,7 01b 1.9 11 1500 -8.9 -17.7 49 033 1.7 023 3.2 21 1500 -12.0 -17.8 62 062 4.6 066 7,0 23
lBOO -7.6 ***** ** 033 .8 007 1.9 1 1800 -14.0 -19.3 64 019 2.5 017 3.8 1 IBOO -17.9 -22.2 69 037 3.1 Ob1 5,1 1
2100 -9 .I:, ***** ** 022 1.2 017 - 'J 1 2100 -16.2 -19.3 77 035 1.7 019 3,8 1 2100 -18.9 -22.B 71 015 3.b 015 5,1 1J ....

2400 -12.9 ***** ** 3bO 2.6 357 4.4 1 2400 -17.0 ***** ** 05b 2.0 052 5.1 1 2400 -19.4 -23.3 71 002 3.5 359 5.1 1

NW 04 Dl::'Y 05 D!~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 RAO NONG TEMP. PQINT RH OIR, SPD, DIR, GUST RAD HDNG TEMP, POINT RH DIR, SPD. DIR. GUST RAD !OHlI

DEG CDEG C t DEG. MIS DEG. HIS MW DEG CDEG C I DEG. MIS DEG, MIS MW DEG CDEG C t DEG. MIS DEG. MIS I1.W
--'-,..._..., ...._-------_..._------------------------ ------------------------------------------- --=......._---""'---------------------_..._---_..._---

I 0300 -~a,7 -22.6 71 003 3.5 003 5.1 1 0300 -13.1 -18.1 b6 066 3,4 06B 6,3 1 0300 -12.0 -17.0 66 074 1.9 071 4.4 1
fi600 -17,5 -21.670 009 3.7 010 5.7 1 0600 -12.6 -17.4 b7 078 4.2 078 7.6 1 0600 -10.b -16.3 b3 063 3.2 052 7,0 1

I u90B -15,B -20.2 69 043 3.b 045 6.3 21 0900 -10.7 -16.2 b4 077 3.3 088 5,7 13 0900 -8.4 -15.6 56 Ob3 5.8 071 8.3 22
l200 -i4.: -19.265 061 4.5 064 B.3 21 1200 -9.3 -15,2 62 064 4.0 064 6,3 19 mo -6,B -14,B 53 070 b.8 072 10.2 39
1500 -12.4 -18.0 63 070 3.5 062 7.0 16 1500 -B.3 -14.5 bl 055 4.1 059 6.3 16 1500 -6.6 -14.4 54 080 5.9 072 8.3 17
1800 -13.4 -lB.O 68 Ob7 3.8 069 6.3 1 1800 -8.8 -14.9 bl 066 5.0 06b 7.6 1 1800 -7,2 -13.8 59 on b.O 077 8.9 1
2100 -13.1 -17.7 6B 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 on 6.9 O"~ 9.5 1, J("

2400 -13.9 -18.7 67 on 3.3 Ob8 5.7 1 2400 -14.3 -18.7 69 075 2.1 074 5.1 1 2400 -8,4 -14.8 60 065 5.B 057 9.5 1 ..
Dl:iY () "l DAY OB fH'iY 09

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX,
NONG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NONG TEMP. POINT RH DIR, SPD. DIR. GUST RAD NuNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD

DEG CDEG C t DEG. MIS DEG.M/S MW DEG CDEG C I DEG. MIS DEG, MIS MW DEG CDEG C %. DEG. MIS DEG. MIS tlW
-----------~------------------------------- ------------------------------------------- -------------------------------------------
(j300· -9,0 -14.7 63 061 4.0 O~'J b.3 1 0300 -16.8 -21.0 70 m 1.4 063 3,2 1 0300 -19.0 -24.8 60 Ob5 2,3 06B 4.4 1".
u600 -14.3 -18.5 70 045 ') " 059 5.1 1 0600 -17.5 -21.8 b9 070 2.0 048 4.4 1 ObOO -lB.9 -25.3 57 1\45 1.7 025 4.4 1... .J

tl900 -12.0 -19.4 54 074 1.6 080 3,2 19 G900 -11.1 -19.351 079 1.8 090 5.7 2B 0900 -14,7 -24.3 44 077 2.0 OBl 4.4 25
1200 -5.6 -14.2 51 G6il 3.1 OB9 5.7 3B 1200 -5,9 -16.3 44 072 5.3 074 7.b 43 1200 -B.6 -19,0 43 073 5.7 070 12.1 44
1500 -6.0 -14.5 51 058 3.2 115b 5,1 IB 1500 -5,8 -16.B 42 Oi8 5.2. 070 7.& 26 1500 -B.5 -19.2 42 079 7.1 075 10.2 26
1BOO -11.1 -18.2 5b 033 2.B 055 4.4 1 IBOO -9.2 -19.3 44 069 4,0 082 7.0 1 1800 ***** ***** ** *** u** on,.." 9,3<"i!**
2100 ~12.3 -18.9 58 033 2,2 020 3.8 1 2100 -13.4 -21.7 50 Ob4 2.3 054 4.4 1 2100 ***** ***** 1* in UH *** H** ***
2400 -15.2 -20.3 b5 065 1.7 076 3.8 1 2400 -14.B -23.0 50 082 3.3 OB7 5.1 1 2400 ***** ¥*I** ** 1** HH u* un u*
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
f'" DAH~ TAI< EN DLJIU NG McH' c h) '1 (183

DAY 10

~ 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 DIR, SPD, DIR, GUST RAD NDNG TEMP, POINT RH DIR, SPD, DIR, GUST RAD

DEG CDEG C XDEG. MIS DEG, MIS MW DEG CDEG C XDEG, MIS DEG, MIS MW DEG CDEG C 7. DEG, MiS DEG, MIS M~

~ D300 *i**i *ii** *i i** **i* *** **** i** 0300 *i*ii *l*li ** iii *ii* **i *i** i** 0300 ii*** *iiii i* i** *ii* iii **i* iii
D6uO i*iii iiii* i* *i* *i** iii i*ii iii 0600 ii*ii iiiii i* *ii l**i iii iii* i*i 0000 ***ii il*** 1* *1* li** *** ii** **i
j900 **iii iiiii ii ii* **ii iii **ii *i* 0900 *iii* i**ii i* iii iii* **i *iii iii 0900 *ii*i iii*i i* i** **ii **i iii* i**

~ 1200 ilii* i*iii ii iii *iii ii* li** iii 1200 *iiii *iii* ii iii iiii iii *ii* iii 1200 *i**i *il*l II *** *1** 1** li*1 1**
150u 1***1 *I*i* ** **i *Ii* *** *i** Iii 1500 ***Ii 111*i il 1** li*i 11* *Iii 1** 1500 *il*1 ill*i ** 043~ 3,1~ 029~5,1~li

1800 lii** I*il* 1* *** 1*11 Iii *ill *** 1800 *iii* 1*111 1* 11* I*il III illl 11* 1800 i**I* li*** *1 046M3.9~051M5.7~*1*

2100 l*i*1 ilii* Ii III ili* Iii *Iii 1*1 2100 1*1*1 *illl II 1*1 Ilii Iii lill iii 2100' Ilill ii*** II 029~ 3,~042~4,4~11

2400 ilill i***1 II III 111* ill i*11 ill 2406 ii*li II*il II Iii Illi ii* iiii iii 2400 *Iiil iilll i* **i *11* *Ii *1*1 III

DAY 14

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX. HOUR DEW wnto WIND GUST MAX,
NDNG TE~P, 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 CDEG C XDEG. MIS DEG. MIS MW DEG CDEG C XDEG, MIS DEG. MIS MW DEG CDEG C XDEG. MIS DEG. MIS MW

0300 liil* lii*1 1* Iii illl Iii IIII III 0300 ilil* lii*1 *1 ill 11** III II*i il* 0300 ii*11 Illil 63 049~ 3,~ 04~ 4,4M 1
~ 0600 *1*** lilll II III *lli III iil* Iii 0600 ill*i 1111* Ii iii ii*1 i*1 illl iii 0600 Ili*1 ii*il il *11 **i* 036M 6,~**

0900 111*i Illil Ii iii IIII iii *il* 11* 0900 lilil ilil* il iii ilii iii 111* ii* 0900 lilll illil II ill IIII i** 1*11 1*1
1200 il*~* 1*111 i* Iii *111 **i 1**1 *** 1200 **1** I**i* ii iii ***i *ii iii* Iii 1200 ***i* *I**i il 11* 11** ii* *i*1 **i
1500 *i**i Ili*1 III i*1 1*11 04BM3,~i* 1500 IIHI *11** ii *il *1** 060M3,~*i 1500 *fili iil** 1* !I*lI *lli 1** *lli III

r- 180U -3,0 nnl i* 054"'4,i,., 040M 5.71'11** 1800 illiH H**I Ii Hi H** 056 ... 3,8..-** 1800 IIH* iH** 70 li35,N12,::Io..d5b.q,~**
2100 HHi iH** ** *** H** 017"" 6,e.M**1 2100 -6,2 -12.3 02 052M 2,5M 023'" 3,21'" 1 2100 Hi** iitH ** HI ***1 03&7 4,4~**

2400 UHi H**lI Hi H* ***i i** u** H'II 2400 HI** ***** it HI U** 0261"\3,2.'1'*** 2400 Hilli H**i ** Hi H** 014.... 6,2"t*H

DAY 1 '7 D?iY '18

~ rtOUR 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 DIR, SPD, DIR, GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD

DEG CDEG C XDEG, MIS DEG, MIS MW DEG CDEG C XDEG, MIS DEG, MIS MW DEG CDEG C k DEG, MIS DEG, MIS MW

u300 *i**i I*iil ii li* **1* Iii iii* *i* 0300 ii*i* *i*** *1 i*1 lill 052 3.2 *1* 0300 I**il lii*i i* *** lii* **1 **1* ***
ubOO -7,8 li*** ** *1* ***1 11* **** *** 0000 ***1* 1*li* ii 1*1 **i* *il *11* *** 0600 ***1* *i*** *i *1* 111* li* fl** !I**
G900 lii** lI**i* *i i*lI *Iil iii *il* *1* 0900 **Ii* li**i ii iii 1*** 1*1 11*1 **i 0900 *11*i i**il ** **i ii** **i *11* *Ii

~ 1200 **1** i*lii 54 il* *1*1 *11 I**i *Ii 1200 ***1* **I*i 1* 1** *I*i *Ii *i** ii* 1200 ****' *fl*1 *i *** 1*** *** i*li *ii
1500 ,1 -B,453 054-'t 2,g....,04a.....3 ,S"'"32 1500 i**l* H*** ** *** n'll! 0611"'4.W** 1500 -1.3 -9,9 52 05~3,9""054""5,71w\ 33
lSOO -3,4 -9,602 057,.,Z,5fo-l061",,3,a,., 11800 -5,1 -12,755 053...,3,ilM06lY14.4M 11800 -5,8 -12.161 050"'2,Q..-o05a.,3,SM 2

~ 21UO -5,8 -11,3 65 036 2,3 055 3,8 1 2100 ***** I**i* *i *ii *iii 01~ 6,2~*1 2100 I*i** il*l* *i il* ilii n3~ 4.~11

2400 ***i* ***** ** **i **ii 02~ 3.~i* 2400 **ii* 1**** i* il* iiiI *** *Ii* *11 2400 i***i ***i* II Iii *11* li* ***i iii

,---------------------_.._-------------------------
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING Marchi 1983

DAY 20 DAY 21

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
NDNGTEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DlR. SPD. DIR. GUST RAD MDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD

DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG. MIS MW

G300 ***** ***** ** *** **** *** **** *** 0300 ***** ***** ** *** **** *** **** *** 0300 ***** ***** ** *** **** Ob5~ 7,~***

D&OO ***** ***** ** *** **** *** **** *** ObOO ***** ***** ** *** **** *** **** *** 0600 ***** ***** ** *** **** *** **** ***
0900 ***** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** **** *** **** *** 0900 ***** ****'ll ~* *** **** 062~ 6,b~**
1200 *fl** ***1* *1 *** **** **1 **** 11** 1200 **111 **1** ** H* *1*1 *** **** 1*1 1206 llf** l*ffl ** **f 111* III 11*1 flf
15110 H*H H*** 'H -H* H** lEH *I'Hi H'i! 15ilO H*** ***** ** 077..., 4.6.., 078i"1 6.3""*** 1500 -1.6 -l1.il 49 060"" 5.2...,07~7,bM3b

laoo -6.5 -13.2 '59 0541'\ 4.2.oI063-"1S.7JO'1 21800 n*** ***n n 049J'12.a,..06~5.1M 21800 -4.2 -12.b 52 055 4.1 OM 5.7 2
2100 HUll Hnl ** Hit H** OSIlJ.i 4.W-u 2100 H*** *HH ** *** H** 02~ 4.~nil 2100 -B.B -16.0 56 05!lM 4.2.,<.0. 049..... 7,6J11t 1
2400 ***1* *111* II *1* **** If* *1** Ilf 2400 ***** ****1 *1 **11*** *** *1** *** 2400 ***** ***** ** *** *1** 01~3.~**

D(~Y 23 DI~Y 24

10UR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
~DNG TEMP, POINT RH DIR. SPD. DIR. bUST RAn MDNG TEMP. POINT RH DIR. gPD. DIR. GUST RAD WDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAO

DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C t DEG, MIS DEG. [liS MW DEG CDEG C %DEG. MIS DEG, MIS MW

il3M -9,4 -lb,158 049.... 3.Yi*** u** 10300 -8.3 -15.3 57 074"'2.4,.,068M5.1M 1 0300 *u** H*** 62 0341'12,iJ,M03.Y't3.2M 1
G6110 *uu HHlI ** lIH un H* 111** lIH 0600 -9.9 -16,8 '57 04111'13.51"1 H* HH 1Ill! 0600 -13.0 -18.4 64 073M 2.~ 076,,3.8"" 3
G900 Hnl UH* ** Ull H** liH **** lIH 0900 ***** ·HH* 1l!I lin **** 056--" 6.3>0*** 0900 -B.8 u*** -H 065--12.4,., 06b.M3. 2.rifu
12011 HH* UHlI ** H·l H** *** **** 54 1200 -3.4 +U 43 046... 3.~ 05~ 4.01'" 54 12UO -3.2 -13.8 44 1178M ;,.31-1076,..,5.7....,61
15110 -2.1 -11.449 059J.1 4.~061"" 6,:Y'I3b 1500 -2.5 -14.1 41 04;y.. 2.8M 04S-- 3.8"" 36 1500 -2.9 -12.7 47 064 3.1 074 5.1 23
18[l(l ***** ***** ** nil **H 06Q.o1.6,~H 1800 -7.8 -15.3 55 02.3 2.0 041 3.2 3 1800 -4.7 -10.6 63 053 2.7 053 4,4 2.
2100 u*** HU* ** H* H** u42.oo\4.4ooI'lU 2m UH* Uh* ** H* ***1I 359M 3.8"'''**1I 2100 -5,1 -11.2 b2 B53 3.3 049 5.7 1
2411n 1I**1I11 1I1111** *1I 05~ 4.~ 04~"4.~1I* 2400 1I11*** 11**** ** *1I* **** 11** 111** *** 2400 -5.3 -12,0 59 OS6 3.5 064 6.3 1

DAY 26

~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 CDEG C %DEG, MIS DEG, MIS HW DEG CDEG C Z DEG. MIS DEG. MIS MW . DEG CDEG C %DEG. MIS DEG. MIS HW
------------------------------------------- ------------------------------------------- -------------------------------------------
noo -6.2 -12.9 59 ii57 4.5 068 6.3 1 0300 -6.0 -13,1 57 Ob3 3.0 059 5.7 1 0360 -8.4 -lb,l 54 053.01 6.7..... 055'01 0.2-"" 1
0600 -8.7 -15.1 bO 061 4.3 059 7.0 4 ObllO -6.5 -13.8 S6 047 5.0 045 7.6 4 0600 -8.8 -16,9 52 0'58 b.B 059 10.2 5
0900 ***** llHUflI ******* Ob3l"l b.~** 0900 -3,B -13.3 48 0551'15.21"105&018.3.-139 09011 -7.1 -lb.1 49 05bi'17 .81"\ 053-111 .41"\ 39
1200 -2.7 -11.2 52 057001 4,7..-\ 062-"\ i. 0" 50 1200 -2.B -12.1 49 05&-01 b. 2Jo11 Ob4.wl 8. 9M 58 1200 -5, 1 -15. 0 46 Ob91"'l 7.s..... 07\1Ml 0.l3I"'l58
1500 -2.5 -11.8 49 069 5.8 Ob9 B.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
13UII -5.4 -13.0 55 05a"" 4.7J"\ Ob9M B.3n 3 18ilO -5,4 -1"3.5 53 060 6.3 0b5 10.8 3 1800 -4.B -13.7 50 ObB &.7 071 10.8 4
2.100 -6.7 -14.0 56 043Jt13 ,~ 041.N1 5,7.N1 1 2100 -6.4 -14.2 54 046 5.5 045 9.5 1 2100 -7.1 -14.655 053 5.7 07Q 10.8 1
2400 -6,9 -14,0 57 0""" 3.0 04b 5.1 1 2400 -8.0 -15.5 55 056 5.8 059 8.9 1 2400 -B.4 -15,B 5S 054 S.2 064 7.6 1..I ...
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING March) 1983,.-

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX.
~DNG TEMP. POINT RH DIR, SPD, DIR. GUST RAD HDNG TEMP, POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP, POINi RH DIR. SPD. DIR. GUST RAD

~ DEG CDEG C 1 DEG. MIS DEG, MIS MW DEG CDEG C XDEG, MIS DEG. MIS MW DEG CDEG C ~ DEG, MIS DEG, MIS MW

non -8.9 -ltd 55 U5G 4.9 054 7,0 1 0300 -8.6 -14,8 61 051 3.5 046 5,7 1 0300 -11,9 -15.674 078 1.7 081 3.2 1
G6DO -11,4 -17.8 59 02B 2,9 064 7.0 5 06110 -8,0 -14.4 bD 072 4.6 077 7,0 6 D600 -11.3 -14.4 7B 080 1.5 fiB7 3,2 6
U9UO -6,1 -15.4 48 044 2.4 065 6,3 36 09DO -4.6 -12,5 54 068 4.6 OB2 7,0 41 0900 -5,9 -14.2 52 035 1.B 053 4.4 43
12ilO -3.2 -13.3 46 059 4.2 06B 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 B,3 39 1500 -,6 -10.0 49 65B 4.2 054 5.7 42
1800 -5,0 -12.7 55 046 3.2 052 5,7 4 18no -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
2106 -8,7 -15.3 59 044 3.1 046 5,1 1 2100 -10.1 -15.B 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 'j 056 5.7 1...

D,;Y 31

rlOUR DEW WIND WIND GUST MAX.
N~\iiG TEMP. POINT RH DIR. SPD. DIR. GUST RAD- DEG CDEG C 1 DEG. MIS DEG. MIS MW
_.~.'" ...._---~----------------------------------

non -6.3 -13.0 59 034 3.1 051 5.7 1
,.... [;,jDO -fl.!! -12,9 61 U37 3.0 050 5.7 7

i1906 '-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 ~ ., 078 5.1 34,),'-

~ 1800 -1.6 -7.7 63 066 2.3 082 4.4 4
2100 -5.8 -9,7 74 036 2,1 066 3,2 1
2400 -8.2 H*U ** 045 1.8 038 3.2 1

~

----_.~~~--------------------------------------
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING March, 1983

-
-

DAY
MAX.
TEMP.
DEG C

MIN,
TEMP.
DEG C

l'IEAlt
TEMP.
DEG C

RES,
WIND
DIR,
DEG

RES.
WIND
SPD.
MIS

AVG.
WIND
SPD.
MIS

MAX.
GUST
DIR.
DEG

flAX.
GUST P' VAL MEAN
SPD, DIR, RH
MIS 4

l'IEAtl
DP PRECIP

DEG [. 11M

DAY'S
SOLAR
ENERGY DAY
wH/SQil

2
3
4
5
6
7
8
9

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

24
25
26
27
28
29
'30
31
IlmlTH

-2,B -13.6
-8.1 -17.4

-11.6 -21.3
-12,4 -20.2
-7.8 -16.4
-6.5 -15,4
-4.9 -15.2
-5.6 -17,5
-7.8.... -20.6~

lBiH* H***

;alBa H***
1.81"1 -1. 8M
1.01"1 -B,9J'\

-1.3J"\ -6.3 t'l

-.7"" -8.411
.6/"1 -9.81"\

-.51'i -9.2J"1
-,BI'I -7. 1J'1

-3.0 ~ -10.1'"
-2.8./'\ -7.8M
-1. 61'1 -9,11'1
-1. 9~ -9,B1'\

-2.51"1 -H.7M
-2.6'" -14.9 J'o\

-2.4/"\ -8,71"\
-2.6 -6.9
-4.3 -9.1
-2,u -13.4
-1.4 -10.8
-.5 -13.4

.9 -10,1
1.~ -21.31"1

-8,2 027
-12.8 034
-16.5 050
-10.3 051
-12,1 ObB
-11.0 0711
-1U 1I53
-11.6 074
-14.21'1 072.1"1
·B*U ***
ltHH H*

0.0" 042...,
-4.01'\ 054 ....
-3.8M 052""
-4.61"\ 043M
-4.61'\ 044 ""
-4,91'\ 048M
-4.0'" 1I54 "'"
-b.61'\ 060"'"
-5.31"\ il59.M
-5.4./'\ 0541'\
-5 .91'\ 0S4 ,M

-7.11"\ 032"",
-8.BJOl 058 M

-5.61"'\ 058 M

-5.B 055 ~
-b,7 661./"1
-7.7 048
-6.1 059
-7.0 055
-4.6 051
-7.6/"1 0571"\ .

1. 0 1.2 357
1.8 2.0 ilOl
4.0 4.4 Gbb
3.3 3.8 064
3.7 3.8 078
5.3 5.3 072
2,6 2.7 072
3.2 3.2 074
3.81"\ 3.9,"" 0I0,Ao1

*~** **** ***
1*** 1*** It*lt
3.6M 3.bM 0511'1
4.11"\ 4.21'\ 017.&1
2.5" 2.6/"\ 066M
2.BM 3,0"" 016 f'I

2.2Jo't, 2.31'\ 0481'\
3.0 oM. 3.2M 011 M

3.2 1'\ 3 .311 054 1"\

4,0"'" 4.01'\ 063""
3.3J"\ 3.51"\ 078 M

4.31'1 4.4'" 075,.,
4.2 M ~.3M 0611"\
2.4 -"\ 2.7/"\ 056 M.

3.0 1"1 3.11'\ 064 .....
4,4 J"\ 4,4 M 069 ""
5.4J'15.4;'060M
6.6 1"0 6.7'" 053 M

3.3 3.4 054
3.8 4.0 070
2.7 2.9 074
2.8 2.9 061
3,5r'1 3.7f"'\ 070...,

4.4 N ** ***** ****
5.7 NtlE b3~ -18,8,., **H
B Q ENE 68"" -20.31'\ HH

8.3 ENE 68 -19.9 ****
7.6 ENE 64 -16.4 ****

10,2 ENE bO -15.6 **ltl
6,3 ENE 58 -16.7 ****
7,6 ENE 53 -19.5 ****

12 .1fl'1 ENEi"') 491"1 -22,5,., UH

**** *1* II ***** ****
*1** It*l *1 ***** ****
5.71"\ liE ("'1)53 .... -8,0.., *Ult
6.8",EN£(M)50" -10.2", ***,,!.
3.BMNE 1/'1)58'" -to.6'" u**
6.8/'·, NE (f<I\ 66"" -B. 6:" UH:

3,8MliEl""'Ht..., -to.2'" ****
6.2MNEC1'\) 54}'1 -12.11"1 **"'*
5,7MllE(M~ 56A -10.S'" no;
5.7MNE(M}5BI"I -t'2.81"\ UH:

b.3AHjE~1571"1 -11.811 un
7,bI'tENE~\53.... -12.71"1 HeH

6.3.1'\NE (1"1)52"" -12.9 M ;HU

&,3... tiE (1'\) 50.., -15,4'" UH

b.3 /'I NE (1\1 561"1 -13.011 UH

B.3" ENEe"" 55M -13.1"" HH

10.8J1NE (M)53 -13.5 lI*H

11.4.1"ENE(,wI)51 -15.2 H:H

7.0 NE 54 -14.7 ****
8.9 ENE 58 -13.1 ***It
5.7 ENE bO -t3.il ****
6.3 ENE 62"" -10.0"'" H**

12. 1M ENEf'lJ 58 "" -1'1. 0"" H**

1330
2450 2
2748 3
20014
1725 :)
2503 6
2638 7
3025 8
4227,40'1 9

HHU 10
·H·JB\·H 11

39bOM 12
2910"'113
2655""'14
1287.., 15
1673~ 16
33781"117
49261"118
240(iM 19
4110...,20
34711'121
4920"" 22.
41521'123
32491"124
41121"125
3903 26
42.2\l 27
4320 28
4523 29
47i8 30
45[l\) 31

96091M

~I

CUf:.:;T
GUST
GU~)T

GUST

I.')EI.. ,
IJEL..
I,) E~ \.•.
Vi:::L.

tiT 1"lr;;::.
?IT l"IAX.
i~'1T l'if~X,

?IT i'11~lX.

GUBT MINUE
GUST l"'lINUS
GU ~3T PLUfi
GU~;T P L.US

2 INTERI..,JttL~:)

"1 INTERIHd_
"1 INTI::R\)r;l_
2 INTEH 1..)(.1L~)

B. ,:?
10,U
8.9
8. (j!

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABL.E·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 March) 1983

VELOCITY O'llS)
0.2 1 ,0 3.0 b.O 10.0 15.0 ;?,O.O

TO TD TO TO TO TO 011:
Dli~ECTIDN 1 () 3.0 6.0 10.0 15.0 ;?'D.O GREPITE~1\ 'TOTti!...
_ ••••• ____._. __ •___ w______ ."."_~ ••___ ~___• _____ •_____ R •• __ ~ ___• ______• ___._~__ WH _______ .~.__ •___ •• _

l\! ":> c' 2.66 3 i ;~4 0,00 O. 00 D.OD D.DO (:). '1:::lI L_ 7

NNE, r.:O'j ~ s·n .....
217~?: 0,00 0 ,00 0.00 0,00 10.lH8 J ..... .I I ::'J /

NE .64 '1,19 17.80 ;? . 14 0.00 0.00 0,00 ~:~t:y I 17 17

ENE ,B'7 <1.4;;:' 2~j,2D 8.44 0.00 0.00 0 ,no 43,9:3

c: .40 4,68 2.60 .81 0.00 0.00 0, 00 8 . ~5();.~

ESE ~I'" ':)""' 112 0.00 n.OD o. (} 0 0 .00 . l::,9I ..:) '::J I L ..:l

~:;E .06 0.00 0.00 0,00 0.00 0.00 G,OO .06

~~3 ~:~ t::: 0.00 D.no (J.on 0.00 0,00 n.oo 0.00 n.OD ~

:-~ 0.00 0.00 0,00 0.00 0,00 (l,OO 0.00 0.00

~:;~3W 0.00 0 ,on 0.00 0.00 0 ,00 n,oo n,on D,DO

~; l..l G.on 0.00 0.00 0,00 0,00 0 , 00 G,OO 0 .00

~J~3W 0,00 0.00 n.oo 0,00 0.00 0,00 n,oo (} ,no

t,j (l,no 0.00 0,00 0.00 D,OO 0.00 0,00 n.oo -"1

WN1)J 0,00 0.00 0 ,00 0,00 (j.00 0.00 0,00 n,no ;1

NW 0.00 0.00 D,OO 0.00 0.00 0,00 0.00 u. 00

NN!JJ 0 ,00 0.00 0 ,00 0,00 0.00 0.00 n,oo n.oo

C;1~I._i"i , 06
.._--~-_.- ...~._ ..........- ----- """'-_ .....- ------ .._......_-- ..----- ,__._0-'-

TOTfll :3 I 12 :33 r 7f:J 51 .6B 11 . 3~;' 0.00 O. DO [l,OO 100.00

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT
1730 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY
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WATANAWEATHER STATION
March, 1983

NORTH
.. . . . .. .. ~ ..

WEST·

e ..

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

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

...

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

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

WIND ROSE PLOT

'EAST

WIND SPEED
CM/S)

>"'2a

t~-2a

la-Is

6-1a

3-6

1-3

.2-1

Yo J CALM
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HOURLY PRECIPITATION SUMMAI'~Y FOR WATANA WEATHER STATION
DATA TAKEN DURING Apr il .' 1983r-
PRECIPITATION VALUES ARE IN MILLIMETERS

I""" 1··IOUR ENDING

DATE ~lnO 0280 0300 0400 0500 0606 6700 0806 0900 1000 1100 1200 1300 1400 1506 1600 1700 1800 1900 2000 2100 2200 2300 2400 DATE
-----------------------------------------------~----------- --------------------------------------------------------------------------(!'4.

1 0,0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.8 0.0 0,0 0.8 0,8 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0,0 0,0 0,0 0,0
2 0.0 0.0 0.0 0,0 8.0 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 o.0 0.0 0,0 0.0 8,8 6.0 0.0 0.8 0.0 0.0 0,0
3 0.0 0.0 0.0 U 0.0 0.0 0.0 0.0 U 0,0 8,8 0.0 0.0 i1.0 8.8 0,0 0.0 0.8 0,0 0.0 O. II 0.0 0.0 0.8

,~ 4 0,0 0.0 0.0 0.0 8.0 0.0 0.0 8.8 8.0 ,2 .4 .4 .4 .2 0.0 .4 0.0 0.0 0.0 0.0 0,0 0,0 0.8 0.0,
5 0,0 0.0 8.0 0.8 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 0.8 0.0 0.0 0.0 0,0
6 8.0 0,0 0,0 0.0 0.0 0.0 0,8 0.0 0.0 0.0 0.8 0,0 0.0 0.8 0,0 0,8 0,0 0,0 0.0 0,0 0.8 0,0 0.0 0.0
7 0.0 0,0 0.0 8.0 0.0 0.0 6,0 0,0 0.0 0,0 0,0 0,8 0.0 0.0 0.0 0.0 8,0 0.0 0.0 8.0 0.0 0.0 0,0 0,0 i- !I 0.0 0.0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,8 0,0 0,0 0,0 0.8 0.0 0,0 0.0 0.0 0,0 0,0 I
9 0,0 0,0 0.0 0.0 8.8 0.0 0.0 U 0.8 8.6 0.0 8.8 .2 8,0 0.0 0,0 0,0 0.0 0.8 0.0 0.0 0,0 0.0 0.0 \

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 8.0 0,0 0.0 8,0 8.0 0.0 8,8 0.0 0.0 0,8 n.o 11
i""" 11 0.0 8.0 0.0 0.8 0.0 8.0 0.0 0.0 O.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 1).0 O.D 11

12 0.0 0.1) 0.0 0.0 0,0 1).0 0.0 0.0 0.0 0.-0 0.0 0.8 0.0 0·0 D. " 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1;
13 0.0 0.0 0.0 0.0 D.D 0.0 -0.0 0.1) 0.0 0.0 0.0 /l.a 0.0 O.t!) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G.O 1:
14 0.0 0.0 0.0 0.0 1),0 0.0 0.0 0.0 8.0 0.0 0.0 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 l't:""< 15 0.0 0.0 0.0 0.1:1 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 0.1 0.0 0.0 0.0 0,0 0.0 t:
1& 0.0 0.8 0.0 0.0 0.0 8. O· 0,0 0,8 0.0 0.0 0.0 8.8 8.0 0,0 8.0 8.0 0.0 0,8 0,0 0.0 0.0 0,8 0.0 0.8 11
17 0.8 8.8 0.0 0.0 8.0 0.0 0,0 8,0 o.e 0.0 0.0 0,8 0,0 0,0 0,0 0.0 0.8 0.0 0,0 0.8 8.0 0.0 0.0 0.0 1:

I""'" 18 '.8 8.0 0,0 0.0 0.0 0.0 0.0 0,8 0.0 0,0 0.8 0.0 0.0 0.0 0,0 8.0 0,8 0.0 0,8 0.8 0.0 0.0 0,0 0.0 11
19 0.0 U 6.0 0.8 0.8 0.0 0,0 0,0 0.0 8.0 0.8 0.8 0.8 8.8 0,8 0.0 0.0 0,8 0.8 0,0 0.0 0,0 8.0 0.0 t ~
20 0,0 0.0 0.8 0,0 0,8 0.0 0.0 0.0 0.0 0.0 8.0 0.0 0.8 0.8 0.8 0.0 0.8 0.8 0.0 0.0 6,0 0,8 0.0 6.0 2;
21 0.8 U 0.0 8,0 0.8 8.0 8.8 0.8 0.0 0.0 0,0 0.0 0.0 8.0 0,0 8,8 8,0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 2:
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.8 8.0 8.0 0.0 U 0.0 {j,8 0,0 0.0 0.0 2:
23 0.0 0.0 0,0 8,0 0.0 8.0 0.0 0.0 8,0 8.0 0.0 8.8 8.0 0,0 0.8 0,8 8.6 0.0 o.u 0.0 0.0 0.0 0.0 0,0 2:
24 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 0.0 0.0 0.8 0.8 0.8 0.0 0.0 8.0 0.0 0,0 0.0 0.6 0.8 2;- 25 0.8 0.6 0.0 8.0 6.0 8.8 0.0 U 8.0 0,0 -9,0 0.0 0.0 0.0 to 0.0 0.0 8.8 0.1 0.6 0.0 0.0 0.0 0.0 2:
2& 0.0 0.0 0.0 0.0 8.0 0.0 8.0 0.0 0,0 0.8 8,0 0,0 0.8 0,0 0.0 0.0 0,0 0.0 8.0 1.0 0.0 0.0 0.0 0.0 21
27 U U D.Q 0,0 0.0 .2 0,0 0.8 0.0 0.0 0,0 0.0 0.8 0.6 0.0 0.0 8.0 8.8 0.0 0.0 8,0 6,0 -IhO--a-, 0 ,:
28 0.0 0.0 8.8 0.0 0.0 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 2l- 29 0.0 0.6 8.0 0.8 0.0 0,0 0.8 0.0 8.8 0.0 0,0 0.0 8~0 0.8 0.0 0.8 0.8 0.8 0,0 0.0 0.0 8,0 0,0 0.0 2(
30 0.0 0.0 0.8 0.0 8,0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0,0 0.0 8.8 0.0 8.6 0.0 8.0 0,0 0.0 D,O o.0 0.0 3,

~

,.
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING April} 1983

DAY 01 DAY 02 DA"( () 3

HOUR DE~ 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 HDNG TEMP. POINT RH DIR, SPD. DIR, GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD

DEG CDEG C Z DEG. MIS DEG. MIS MW DEG CDEG C XDEG, MIS DEG. MIS MW DEG CDEG C ZDEG. MIS DEG.n/S MW

6300
0600
0900
1200
1500
1890
2laO
2400

-9.9 H*** **
-6.7 ***** **
-1.4 -B.8 57
1.2 -7.353
1.7 -7.1 52

-1.5 -8.5 S9
-5.9 -11.4 65
-7.6 -12.5 68

059 2.1 057 3.2 1 0300 -10.B ***** ** 052 2,2 D38 4.4
067 1.9 063 3.8 7 0600 -9.2 -13.5 71 054 2,6 071 5.1
666 2,2 .069 6,3 49 0906 -3.5 -13.3 47 071 2.5 06S 7.0
065 3.9 058 5.7 b2 1200 2.6 -9,4 41 069 2.3 086 4,4
071 3.9 084 6.3 43 1500 3.4 -9.0 40 049 3.0 053 4,4
058 2,6 06b 4,4 6 1800 -,9 -10.6 48 038 2.3 043 3.8
020 2.4 021 5.1 1 2100 -5.7 -12,459 007 2.5 024 4.4
042 2.3 027 3.8 1 2400 -7.0 -13.0 62 024 1,B 003 3.B

1 0300 -9,6 -15.1 64 057 1.9
8 0600 -10.6 -15,6 70 053 2.2

45 09DD -2.5 -10.8 53 DBO 2.3
63 1200 .1 -B.951 G6b 5.0
44 1500 .8 -8,2 51 DBl b.4
6 1800 -,7 -8.9 54 D74 5.6
1 2100 .2 -6.9 59 056 4.0
1 2400 -1.4 -6,7 67 065 4.5

059 3.2 1
ObO 3,B 7
085 5.7 45
074 7,6 64
08D 10,8 44
075 8.9 6
D70 7.6 1
671 13.3 1

DAY 04 DAY 05 DAY 06

HOUR DEW WIND WIND GUST MAX. HOUR DEW WINn 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 CDEG C XDEG. MIS DEG. MIS MW DEG CDEG C XDEG. HIS DEG, MIS MW DEG CDEG C XDEG, MIS DEG. MIS MW

0306
ObO@
0903
mu
tS\lO
1800
2100
2400

.3 -7,0 58

.9 -6.0 60
,5 ***** **

1•D***** lI*

1,4 ***** **
-1.7 ***** H
-1.1 lilItH* **
-3.5 ***** **

061 3,9
086 4.6
Ob5 4,3
062 4.6
074 3,5
261 4.9
269 B.6
132 ,8

087 8.9
091 9.5
083 8,3
060 8,3
079 7,6
250 14.0
274 14,6
250 6,3

1 6300
4 0600

18 0900
26 1200
15 1500
3 1800
1 21DO
1 2400

-6 .1 ***** **
-5.9 ***** **
-3.2 **1** **
-,6 -7.6 59

.2 -6.2 62
-2.4 ***** **
-5.9 ***** 1*
-6.9 ***H **

073 3.0 Dbl 7.0 1 6300
052 3.0 057 5,7 9 BbDO
066 4.3 073 8.3 33 0900
078 4.3 081 7.0 47 1200
026 2.2 076 5.1 31 1500
358 1.2 343 2,5 6 1860
004 1.7 359 3.2 1 2100
613 1.5 357 3.2 1 2400

-6.7 n*** 1*
-9.4 ***** **
-3,3 -14.2 43
0.0 -lD.6 45
-.5 -10.5 47

-4.9 -11 ,0 b2
-7,9 -9,3 90
-7,2 ***** **

040 1.1 004 2.5 1
080 1,8 056 3.2 B
OBO 1.0 087 2.5 53
044 2.5 052 4.4 62
018 2.9 007 5.1 48
018 2.6 028 4,4 6
359 2.6 OD2 4,4 1
02a 1.7 027 3.2 1

DAY 07 DAY 08

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 CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C I DEG, HIS BEG. MIS HW DEG CDEG C I DEG, MIS DEG. MIS MW

03DO -8.4 ***** ** 059 1.5 081 3.2 1 0300
0600 -9.3 ***** ** 070 1.7 089 3.2 10 D600
0900 -4.6 -13.7 49 081 1.4. 89B 3.2 50 8900
1200 -.4 -11.3 44 047 1.8 091 3.2 &? 1200
1500 -,4 -11.? 4& Ul1 2.7 009 4.4 48 1500
1800 -4,6 -11.0 61 Dl& 2.9 015 4.4 7 1800
2106 -8,3 -11.3 79 D03 2,4 357 3,2 1 2100
2400 -8,7 -12.5 74 D31 1.8 021 3.2 1 2400

-9.7 -12,481 650 1,4 030 3.2 t D300 -5.4 ***** ** 220 1,0 244 4.4
-9.4 ***** ** 07& 1,0 067 2.5 7 0600 -8.0 *11** ** 121 .S 250 ~,2 5
-4.9 -12.8 54 105 1.2 098 1.9 39 0900 -2.2 ***** 62 106 .8 096 1.3 20

.2 -12.3 39 DSl 1,1 D46 2.5 6& 120D -3.3 *il** 62 D13 ,3 048 1.9 24
-.5 -11.& 43 01b' 1.3 035 3,2 30 1500 -2.9 -10,954 2B7 1,9 278 5.7 39

-1.9 -8.4 bt 357 .9 289 3,2 5 1800 -5.4 ***** ** 243 1,5 297 4.4 7
-3.6 ***** ** 255 1.b 249 4,4 1 2100 -10.2 -14,4 71 353 2,0 001 3.8 1 ~
-5.8 ***** ** 100 1.0 ID9 1,9 1 2400 -10.7 -13,381 357 2,7 359 3.8 1
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING April, 1983

DAY 10 DAY 11 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. DlR. GUST RAD

DEG CDEG C XDEG; MIS DEG. HIS HW DEG CDEG C XDEG. HIS DEG. HIS MW DEG CDEG C XDEG. MIS DEG. MIS MW

-
",..

0300 -11.9 -15.614 360 2.7 002 3.8 1 0300 -15.4 -20.1 67 06'5 1.9 677 3.8 1 0300 fi*f* f*ffi ff u* U** H* u** ***
0600 -9 .9 ***** *i 019 1.4 001 3.2 10 0600 -16.3 -21.5 64 066 1.9 684 3,8 11 0600 fff** f**ff 1* u* H** in **If ***
0900 -'5 .7 ****f 43 052 .6 033 1.9 48 0900 -10,0 -17,1 '56 059 3.6 050 7.0 34 0900 Iliff fff** ff *n un H* *fU **.~

1200 -5.1 -18.734 6'5'5 2.0 on 3.8 70 1200 -9.0 -14,266 073 6.5 076 9.5 44 1200 .1 ***** ** 0'56M ~ .0/'\ 0&9"" '5. 7....tlt;J
1500 -'5.4 -18.3 36 0'50 2.7 050 4.4 '50 1500 1**** ***** f* *** f*** 07~10.~f* 1'500 f**f* *I**f II H* 1**1 0701" 4.8",**1
1800 -8.4 -18.6 44 038 2.2 0'50 3.8 9 1800 f***f *fflf II i** **** f*1 *f** **f 1800 *f*** *fl*1 *f *** **1* **1 1*1lI i1n
2100 -14.'5 -20.7 '59 011 2.5 022 '5.1 1 2100 fff*f *f*f* f* *** *f** *** **** f*f 2100 f***i fil*f ** *** ***f *H **** ***
2400 -15.3 -20.5 64 021 2.1 041 3.B 1 2400 iiif* ***** ** *** **** **1 **** *f* 2400 fflf* ***** f* H* *u* H* fl** ***

.... DAY 13 DAY 14 DAY 15

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST HAX. HOUR DEW WIND WIND GUST MAX.
NDNG TEHP, POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR, SPD. DlR. GUST RAD NDNG TEMP. POINT RH DlR. SPD. D1R. GUST RAD

~. DEG CDEG C XDEG, HIS DEG. HIS HW DEG CDEG C XDEG. HIS DEG. MIS HW DEG CDEG C XDEG. H/5 OiG, MIS M~

6300 If*** 1**** ** *** ***f *** f*** *1* 0300 ***** ****f *1 I*f **11 *** 1**1 *** 0300 Ifl*1 1**1* ** *11 *1** *** *11* *11
0606 1**** **1** *1 *** *ff* f** *1** *** 0600 If*** *1*** ** *** **** If* **** 1** ObOO If*** f***1 It f** *111 *t* **11 III

0980 1***11**** ** *11 **** *** H** *** 0900 1.4 ***** ** 149.., .4""149'" 1.3M 57 0900 ***** ***** ** *** **** n* **** u*
1200 1**** ***** *1 *** 1**1 **i *ff* 1** 1200 3.2 -8.3 43 033M 1,4"" 03~3.2~ 84 1200 f*lff ***** *1 *1* II*f If* 11*1 III
1'500 *11*** ***** *1 055ow\ 1.0,... 055..., 1.9"" 31 1500 ***** ****1 *f Uf H** 020M 1.9""*** 1500 ***** H*** f* *** nn 099,..., 6.3,., 22

~ lB80 ***** 1**** ** *** **** *f* **** *11 1800 ***** ***** ** *** **** 1** **** *1* 1800 -1.4 1**** ** 078 3.0 079 5.7 5
2100 ***f* ***** ** f** **** *f* **** *** 2100 *1*** ******* *il *11** OO~ 2.~1* 2100 -1.7 **11** 1* 073 2.8 081, 5.1 1
2400 ***** 1**** ** 11* Ifl* t** **If *** 2480 f**** *t**1 ** 1** ***1 lI*f **** *1* 2400 -3.1 *f*** III 075 2.3 084 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. DlR. GUST RAD

DEG CDEG C XDEG. MIS DEG. MIS HW DEG CDEG C XDEG. HIS DEG. HIS 11\t1 DEG CDEG C XDEG. MIS DEG. IVS HW
------------------------------------------- ------------------------------------------- --------------------~---------------------

0300 -3.2 1**** ** 042 1.6 052. 2.5 1 il300 -3.4 ***H If 083 .8 033 3.8 1 0300 -3.9 ***** H 261'*' 1.~ 25B.o13. 2.... 1
0600 -3.1 **n* ** 064 1.2 065 ,;5 11 8600 -4.8 -11.4 60 012 1.2 323 2.5 16 0600 -4.0 n*** If 827.... .2... 285,-\ I .9M 7
8900 -.3 ***f* If 043 2.1 860 3.8 49 0900 -.2 -11.4 43 849 1.6 077 3.2 56 0900 -1.7 ***** ** 047 1.8 059 4.4 24
1200 .9 -5.5 62 OS8 3.4 060 7.0 61 1200 2.8 -12.0 33 351 1.7 026 3.8 b4 1200 .9 -7.1 55 080 3.B 059 6.3 42
1500 . 1.1 -5.6 61 069 4.7 061 9.5 35 1500 .9 -8.7 49 274..., 2.8...,245<01 7.lY"Q6 1500 loB -8.1 48 089 4.7 094 7.6 43
18UO .8 -5.6 62 042 3,0 017 5.7 8 1800 -2.1 ***** II 283 2.6 310 4.4 6 1800 -.6 -6.5 64 057 4.5 065 i.O 8

I!"'" 2130 ,1 -7.2 58 01~ 3.11'\ 607-" 5.7'" 1 2100 -2.9 u*** *1 345'" .30"" 304.M 1.3'" 1 2100 -,8 -7.6 60 069 '5.6 383 10.2 1
2406 -3.6 ***11 61 023... 2.b"" 01;y... 8. 9J'1. 1 2400 -3.1 **f** ** 277 1.3 281 3.2 1 2400 -1. 4 ***** *f 074 6.7 071 9.5 1

""'"
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING April~ 1983

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, DI~. GUST RAD

DEG CDEG C I DEG. HIS DEG. HIS HITI DEG CDEG C I DEG. MIS DEG. MIS t\W DEG CDEG C %DEG, HIS DEG. HIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 ***** ~**** II 077 7.2 379 11.4 1 0300 -2.7 -8,3 65 Ob6 4,0 ~68 7.6 1 m~ -4.2 **Illl! ** 346 ,8 356 3.2 1
0600 -2.2 1**** 1* 069 5.5 073 8.3 11 0600 -2.7 -6.5 75 063 3.0 OM 7,0 12 0600 -3,1 ***H ** 004 1.8 000 ':I " 14L. "I

0900 -.2 -8.9 52 m ,6 079 7.& 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
12110 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 15011 3.3 -7.3 46 m 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 -b.b S~ fiS6 2.9 055 5.1 16
2100 -.8 -9.5 52 05b 3.3 Oob 6.3 1 2160 -.9 ***11 ** Ob9 2.5 079 7.0 1 2100 .2 *IilH I\li 835 2.8 03b 4.4 1
2400 -1.9 -B.4 b1 870 5.2 074 8.9 1 2400 -2.6 nlll ** 072 2.1 089 6.3 1 2400 -.8 ***** ** 039 2.9 050 6.3 1

DAY 22 DAY 23 DAY 24

HOUR DEW ~IND WIND GUST MAX. HOUR DEW WIND WIND GUST "AX. HOUR DEll WIND WIND GUST MAX.
NDNG TEtlP. POINT RH BIR. SPD. DIR. GUST RAD NDNG TEHP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. BIR, GUST RAD

.iJEG CDEG C XDEG. l'I/S DEG. HIS Mil DEG CDEG C t DEG. HIS DEG. HIS till DEG CDEG C %. DEG. HIS DEG. tllS 1'111

------------------------------------------ ---------------------------------------~--- -------------------------------------------
0300 -1.5 *Ill** ** 058 1.2 053 3.2 1 0300 -1.5 ***Ill ** 090 1.0 096 1.9 1 0300 .2 *1*** ** 1107 .5 013 1.9 1
0600 -2.0 I*~** ** 080 1.2 083 4.4 13 0660 -.9 lIf*H II 086 1.2 090 ':I " 15 0600 .2 -6.9 59 060 1.1 019 2.5 20L. • .J

0900 3.0 -5.753 068 2.4 076 5.1 77 8900 3.4 *In* 58 105 .5 128 2.5 41 09110 4.4 -5.250 046 .8 062 1.9 61
1200 5.2 -b.2 44 060 2.7 094 5.7 80 1200 4.9 -3.1 56 27'5 1.3 268 3,8 88 1200 6.9 -4.0 46 012 1.7 047 2.5 78
1500 3.5 -3.3 bt 327 2.0 299 4.4 44 1580 . 4.2 IU*I ** 261 2.9 255 5.1 43 150g 6,9 -4.9 43 004 2.3 029 3.8 58
t800 2.5 *1**1 1* 291 1.9 299 5.1 10 1800 2.7 ***** II 283 1.3 272 3.8 11 1800 6.9 -4.9 43 036 2.6 032 4.4 17
2100 1"7 U**I ** 296 .2 284 1.3 1 2100 1.3 1*1** ** 359 .5 270 1.9 1 2100 4.3 -3.7 56 052 3.1 054 5.1 1
2400 -.6 H*1lI ** 095 .2 319 1.3 1 2400 1.3 ***** *1 017 1.2 000 3,2 1 2400 4.3 -3.2 58 057 4.9 076 6.3 1

DAY 25 DAY 26 DAY 27

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

DEG CDEG C %DEG. HIS DEG. lt/S Hlil DEG CDEG C XDEG. MIS DEG. HIS ltW DEG CDEG C :t DEG. MIS DEG. MIS HW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 5.1 -2.7 57 069 4.7 1160 7.0 1 0308 .4 ****1 ** 359 2.1 001 4.4 1 0300 -1.7 1**** ** 001 2.5 354 4.4 1
0600 4,9 -3.9 53 074 3.3 888 6.3 20 oono 1.2 -5.5 61 005 1.6 359 4.4 2~ 0600 1.4 H*H 60 356 2.0 351 3.2 20
0900 8.0 -2.7 47 863 2.9 OB8 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 43 806 1.9 ooa 3.2 78 1200 7.7 -4.5 42 347 .8 351 3.2 80
1500 10.1 -4.8 35 068 3.0 86B 4.4 57 1500 8.9 -3.4 42 005 2.1 004 3.2 571500 8.3 -409 42 329 2.6 335 5.1 58
1800 7,B -3.8 44 0-19 2.0 062 3.8 15 1800 6.8 -2.9 50 35B 1.8 007 3.2 16 1800 b,6 -3.4 49 287 2.B 265 6.3 16
2160 3.7 -2.4 64 001 2.3 002 3.2 1 2100 1*11* ~*I** ** *** **** 001 2.5 H* 2100 2.2 .1 B6 335 1.4 299 3.2 1
2400 1.3 *~*** ** 359 1.9 3S1 3,2 1*1 2400 1**1* ****1 1* ******1 11* 1**1 1** 2400 -.8 Hn* II 001 2.3 0ilQ 3,2 1
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING April, 1983

DAY 28 DAY 29 DAY 30

-

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 HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. BIR. GUST RAD

DEG CDEG C XDEG. l'I/S DEG. l'I/S MlrI DEG CDEG C XDEG. MIS DEG. MIS l'IlrI DEG CDEG C %DEG. !'lIS DEG. MIS tllrI
------------------------------------------- ------------------------------------------- -----r-------------------------------------
6300 -2.1 u*** If 018 1.9 OUt 4.4 1 0300 .B H*** ** 312 .5 299 1.3 1 0300 .6 ***h ** 351 .9 324 2.5 1
0600 -1.1 ***** ** 039 1.3 035 3.2 12 0600 .9 llfl** ** 340 .3 347 1.3 12 ObOO 4.3 -3.7 S6 042 .6 029 1.9 24
0908 5 ') -2.6 57 091 .7 105 2.5 45 0900 1.3 H*** ** 264 .7 133 1.3 29 mo 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 UH* ll* 257 .9 274 2.5 51 1200 6.4 -7.0 38 026 3.0 011 5.1 85
1500 b.8 -}.9 54 329 1.2 250 3.8 43 1500 6.4 UU* ** 249 .9 248 2.5 61 1500 7.0 -10.0 29 029 2.8 029 4.4 61
1800 5.1 2.4 B3 287 1.7 269 3.2 6 1800 5.4 ***** ** 251 1.4 219 3.2 14 1800 6.1 -10.7 29 054 2.7 048 5.1 19
2100 2.3 ***** ** 366 1.3 280 3.2 1 2106 2.7 ***u ** 295 1.1 291 2,5 1 2100 .5 -9.3 48 048 1.3 OB2 2.5 1
2400 1.3 *~*** ** 298 1.1 2BO 2.5 1 2400 1.B **u* ** 310 .8 282 2.5 1 2400 -.9 -B.l 58 030 1.7 031 3.2 1

--------------~--- ~---
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MONTHL.Y SUMMARY FOR WATANA WEATHER STATION
DATA TAI<EN DURING Ap7'i.l~ 1983

RES, RES, AVG. MAX. MAX. DAY'S
MAX. HIlt. HEAN WIND \lIND WIND GUST GUST P'VAL HEAN MEAN SOLAR

DAY TEMP, TEMP. TEMP. DU. SPD. SPD. lHR. SPD. DlR. RH Of PRECIP ENERGY DAY
DEG C DEG C DEG C DEG MIS MIS DEG MIS k DEG C lIi'\ WH/SQM

-----------------------------------------------------------------------------------------------------
1.8 -18.9 -4,b 858 2.b 2.7 Ob9 b.3 EHE 58M -9.1"" 8.0 4918 1

2 3.b -11.1 -3.8 04& 2..3 2.5 Ob8 7,0 HE 541"\ -11.0M 0.0 50b5 2
3 ,8 -11.3 -5.3 DbB 3,9 4.1 071 13.3 ENE 59 -10.5 0.0 5130 3
4 1.7 -3.9 -1.1 048 1.1 4,9 274 14,6 ENE 601"1 .-6,3,11\ 2.0 2143 4
5 1.0 -7.0 -3.0 051 2,4 2.8 073 8.3 ENE 63,., -6.5"" 0,0 4013 5
6 .3 -10.3 -5.0 031 1.8 2,1 007 5,1 NNE 58.., -10,9M 6.0 5288 0
7 .b -10.6 -5.0 033 1.9 2.1 009 4.4 NNE 571"1 -1L91"l 0,0 5383 7
B 2.2 -10.4 -4.1 051 .6 1.3 249 4.4 NE 580'1 -11.6.-, 0,0 4303 B
9 2.6 -10.7 -4.1 322 ..6 1.0 278 5.7 It b91'l -12.1"" ,2 3473 9

18 -4,b -15.9 -10.3 028 1.9 2.1 022 5.1 NE 54"" -t7,7M o.Il 5653 10
11 -B.2"" -17.00'1 -12.bM 8b9/O\ 4.0M 4. t..... 878,Mo 10.8MENf{.....)63..... -18.4-", 0.8 5t.1S"" 11
12 ,41"\ -1 .0 ,., -.3.., 054M :UM 3.7.., Ob9..., 5.71"1 ENEt\l bO""l -6.9~ 0.0 1082911 12
13 0.0"'1 O. n1"\ O.On 050"" 1.71"\ 1.71"\ 055"" 1.9", HE (M~ n !ifnI 0.0 744ul"l13
14 5.1 J"\ O.OM 2.bM 033"", 1.21"\ 1,4/"'1 035", 3.2M NtlE""J 46./"1 -7.5-"1 0.0 139201'\14
15 , t ..... -3.21"'1 -1.6..... 076"" 2.7..... 2.8J1'i 8991" 6.3I"\ENEM}n *H** 0.0 1271"" b ~

16 1.4 -5.0 -1.8 645 ...... 2.5Jooi 2.8"" 0611"1 9,5MENEO'l) 62J"\ -6.0M o.0 4878 16
17 6.8 -5.8 " 320M •91'\ 1.7.... 245 .... 7.0~WN\rl~)53,.., -9.9.1"1 0.0 5000 17• .J

18 1.8 -4.2 -1.2 071 "" 3.0""" 3•71'0" 083 .... 10 .2"'ENE<~ 58M -7.11'\ 8,6 4050 18 -.,
19 3.41'\ -3.11"'\ .2M 657 3.6 3.9 679 11.4 ENE 47.., -10,6M 0.8 5571 19
20 3.4 -4.2 -.4 067 2.9 3.2 681 8.9 ENE. M.... -7.4-"'1 0.6 4740 20

~~

21 3.7 -4.4 -.4 044 2.4 2.7 680 7.0 NE 53,., -6.31"1 0.0 blOB 21
22 6.5 -3.0 1.9 03b .9 1.7 094 5.7 ENE 56J'1 -4.8 "" 0,0 5863 22 "'!O!t

1

23 4.9 -2.1 1.4 302 .4 1.3 255 5.1 E 631"\ -2,7M 0.0 5168 23
24 8.3 -1.2 3.6 040 2.0 2.2 076 6.3 HE 49'" -4.bJ"l 0.6 6968 24
25 16.1 1.3 5.7 052 2.6 3.0 0&0 7.0 ENE 5112 -3.4'" 6.0 70311"125
26 8.91'\ -1.81'\ 3.61"\ 002 1.7 -1.8 001 4.4 N 50J'\ -3.91"1 0.0 8238.... 26
27 8.7 -2.2 3.3 336 1.b 2.0 265 b.3 N 49.... -3.7 i"l .2 6895 27
28 7.b -2.B 2.4 344 .9 1.5 001 4.4 N 57'" -1.8"" 0.0 4610 28
29 6.4 .3 3.4 275 .7 .9 219 3.2 W ** il*lilf O. n 4680 29
30 7.7 -1.1 3.3 035 1.7 1.9 011 5.1 NNE 401'\ -8.31"1 8,0 7525 30
HONTH 10.1M -17.01"1 -1.1M 0451"1 1.71"\ 2.5,..\ 2741"1 14 •OM ENftlJ 551"\ -8.2 ..... 2.11 171ib4P"\

GUST VEL.. AT MAX. GUST MINUS 2 INTERVALS 11.4
GUST VEL. AT MAX. GUST MINUS 1 -nHERVAL 1 ;:.: • '7
GUST VEL. AT MI;X. GUST PLUS 1 INTERlhiL 14.6
GUST VEL. AT MAX. GUST PLUS 2 INTERW11_S 14.0

NUTE: I~ELATIVE HUMIDITY READINGS ARE UNR EL Ii~BLE WHEN wIND SPEEDS AI~E I..E5S THAN
ONE METER PER SECOND. SUCH READINGS HAJ.,,'E NOT BEEN INCLUDED IN THE D~1IL Y
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT.

~••~';/::.X: SEE NOTES AT THE BP,CI< OF THIS REPORT **:.>H(.
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING April~ 1983 --

VELOCITY (MIS)
0".2 1 .0 3.0 6.0 10.0 15.0 20.0

TO TO TO TO TO TO DR
DIRECTION 1.0 3.0 6,0 10.n 15,0 20,0 GREATER TOTAl-
--------------------------------------_._------------- -----~-_._----------

N .85 13,26 1.25 0.00 0.00 0.00 0.00 15. ~36

NNE 1. 25 9.47 2. 02 0.00 0.00 0.00 0.00 1;~. 74

NE 1.41 10.88 5.00 0.00 0.00 0.00 0,00 1'7.29

ENE 1. 33 8.14 10.96 2.06 0.00 0.00 0.00 22.49

E 1. 05 5.24 2.62 8 Q 0.00 0.00 0.00 9.79. .
ESE .77 1.33 .16 0.00 0.00 0.00 0.00 2.26

SE .40 .36 . 08 0.00 0.00 0.00 0.00 8""• '-I

SSE .36 .08 0.00 0.00 0.00 0.00 0.00 .44 ~,

S ,12 .24 0.00 0.00 0.00 0.00 0.00 ,36

SSW .12 .24 0.00 0.00 0.00 0.00 0.00 .36

SW .24 .40 0.00 0.00 0.00 0.00 0,00 ,64

WSI..J .60 1. 49 .52 .16 .04 0.00 0.00 2.82

W .97 2.42 .40 ,20 .32 0.00 0.00 4.31 iI!olI
iI

WNW 1. 09 2.02 ,48 0.00 0.00 0.00 0.00 3,59 ",.~

NW 1.25 1. 37 ,24 0.00 0.00 0.00 0.00 2.86

NNW 1.01 1,98 .16 0.00 0.00 0,00 0.00 3.14

CALM .69
----- ----- ----- ----- ----- ----- ----- -----

TOTAL 12.82 58.93 23.90 3.31 .36 0,00 0.00 100.00
~
,

NOTE: I~LL. FREQUENCIES ARE EXPRESSED IN PERCENT
2481 VALID WIND OBSERVATIONS USED TO° DEVELOP FREQUENCY SUMi"'IARY

,.

~
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R~M CONSULTANTS, INC.
SUSITNA HYDROELECTRIC PROJECT

WATANA WEATHER STATION
Ap r i"l, 1983

NORTH
" " .. " " " "

" " .. " e e "
WIND SPEED

(M/S)
" " .... " ....

)=20

6-10

15-20

10-15

-EAST

~.•~ ~1"'.~·'15y.··2a~·_25Y.·'3ay.
- '. - ~'.. .. .

WEST-

3-6

" " .... " 1-3

.. " " .... "

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

" "" "" .. "
% ) CALM

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

WIND ROSE PLOT



r'o
·~x M C 0 i····~ C 1...1 I... T (:-. i'.~ T ::::: :r j'·-'!C' ~.:. >

~:) u :7:) :I: "f' N (~ H Y :0 1:.2: D F !... E C 'r F.?
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HOURLY pr~ECIPITt:ITIDN SUI1Mf.lrU Fm~ v.IATANr-:, l"JF;;THFI~ STt,TID[\1
DATA T;'11< I:::N DI.JRINC M,~ y , 'J. ?8~':;

PPECIPIT(ITIClN '"JAI...l.JEf:l 1~II~E IN MILl.- I t'~ETEr~ ~:;

1- HDtm ENDING

DATE 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1m 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 DATE
------------------------------------------------------------------------------------------------------------- -----------------------~r-

U U 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 li,O U 0.0 0.0 0.0 0.0 0.0 U
2 0.0 0.0 0.0 u 0,0 u u 0,0 0,0 u 0.0 ,4 2,0 2.0 L U .6 0,0 U ,6 ') ? OlD [I. n,'.} ... ,(.

3 0.0 0.0 ? 0.0 0.0 0.0 ? U 0.0 0.0 0,0 U " U 0.0 0.0 0.0 u 0,0 0.0 0.0 0.0 u 0,0d_ .'- .c.
4 D.O 0.0 o.0 u u 0.0 n.n o.n 0.0 0,0 0.0 0.0 0.0 0.0 0.0 O.D 0.0 0.0 D.O 0.0 0.0 ~. 1),0 u.c.
c- 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 o.0 0.0 0,0 0.0 0,0 u 0,0 0,0 0.0 u 0, ;] u D.n u u U..J

6 0.0 0.0 0.0 0,0 0.0 u 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
7 0,0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 D.O 0.0 0.0 0.0 0,0 O.G U 0,0 0.0 0,0 O. 0 0.0 0.0 0,0 0,0 0.0- 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 u 0,0 0.0 u 0.0 0,0 0.0 0,0 0.0 0.0 Q.O U
9 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 u 0,0 u 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 {I .0 0.0 0.0 u 0.0

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 u 0.0 0.0 0.0 0.0 u.c 0,0 0.0 u U 1!
11 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 u 0.0 0.0 G.O 0.0 0.0 0.0 o•0 0.0 0,0 0.0 0,0 0,0 u 0,0 1<.1
12 0,0 0.0 0.0 0.0 0,0 0.0 0,0 u 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 0.0 0.0 C.O L
13 0.0 0.0 u 0.0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 G.O 0.0 6,0 0.0 0.0 0.0 0.0 u 0,0 0.0 0.0 0.0 U 1-

J ~

14 0,0 0.0 6.0 0,0 6.0 0.0 6,0 0.0 0,6 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 6.0 0.0 0.0 0,0 0,0 l',-.
15 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 u U 0.0 0,0 0.0 o.0 0,0 0.0 l'".
16 0.0 0.0 0.0 0.0 0.0 0.0 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 OJ 0.0 0.0 0.0 1i.'-

17 0.0 0.0 0.0 0.0 0.0 u 0.0 0,0 u 0.0 0.0 ':l .2 0.0 G.O U .8 U 0.0 0.0 u 0.0 u 0.0 r,,-

18 0,0 0,0 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 U 0.0 0.0 0,0 U D.O O. 0 1l
19 0,0 0.0 0,0 0.0 0.0 0.0 o•0 0,0 0,0 0,0 0.0 o•0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 **** **** **** **** H

"20 **** **** *f** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** *'** 2!
21 **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** "..c.

""'" 22 **** **** **** '*** **** **** **** **** **** ****.**** **** **** **** **** **** **** '*** **** **** **** **** **** *'** 2~

23 **** **** **** **** **** **** **** **** **** **** **** **** **** **** *~** **** **** .4 U 0.0 0,0 0.0 0,0 0,0 "",-,

24 0.0 OJ 0.0 ? 0,0 U 0.0 0.0 0,0 0,0 o.n 0.0 0,0 0.0 O.D 0,0 0.0 0,0 o.n .2 0.0 0.0 u 0.0 2".... ,,-

25 0.0 U U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0,0 D•0 u 0,0 0.0 0.0 0.0 0.0 0.0 tU 0.0 r;E
I""" '-.

26 0.0 0.0 0.0 ':l U " ,4 ':l .2 .4 .4 0,0 0.0 0.0 0.0 0.0 OJ .6 0,0 0.0 0,0 0,0 0.0 &.0 Fj,
.'- ,,- ,,- ,,- '-'

27 U 0.0 0.0 o.n u u 0.0 u 0.0 0,0 o•0 0.0 0.0 U 0.0 , 0,0 O. 0 o.n o.u 0,0 0,3 U U O. 0 '1~

t...

28 3.0 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 0.0 0,0 o.n 0,0 0.0 0.0 0.0 6.0 ':i'
<..'

f""" 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 u 0.0 0.0 0.3 0.0 0,0 ':II

30 0.0 0.0 0.0 0,0 0,0 0,0 0.0 0.0 0.0 o.n 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.6 U n,o 0.0 0.0 31
31 0.0 0.0 u 0.0 0.0 0,0 0.0 0.0 0.0 ':l ':l ':l 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 "I'....... .'- oJ .
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THREE H(Jur~ ElUMMAI~Y Fm~ ~,lATANA 1~]F~iTHER ST~~lTION

DATA T {~I<Ei',-! DUF< I NG M.::l',l :. 1S.lD3

D{:\Y 1 (] D(.1Y '1 ".I. Dr-YY '1 ~:.::

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND ~IND GUST MAX. HOUR ]jEW WINDUIND GUST MAX,
NDNG TEMP. POINT RH DIR, SPD, 'OIR, GUST RAD NDNG TEMP. POINT RH DIR, SPD, lHR, GUST RAD NDNG TEMP. POINT RH DIR. BPD, DIR, GUST RAD

DEG CDEG C 7. DEG, MIS DEG, HIS MW DEG CDEG C ! DEG. MIS DEG. MIS M~) DEG CDEG C ~ DE~, MIS DEG. l'\/S HW
------------------------------------------- ------------------------------------------- -------------------------------------------

'~ 0300 2,0 *HU H 272 1.6 264 3,8 2 0300 -1.6 ~'**H H -1:'0 2.6 001 ,),1 2 0300 ,8 '~HH 11:'~ 356 'J 'J 001 51 "j.J\' ':"JL. C

0600 2.6 HH* H 053 ,7 349 3,2 213 0600 'J '7 -5,S 55 023 1.5 357 5.1 29 0600 'J 0 -1,7 72 ~40 1,4 QD~ 4.4 1H::., ...., L. ~:

0900 7.9 -l.il 51 117 1.3 117 2.5 BO 0900 8,5 H~H* 36 123 1,1 po 2.5 71u90lJ 6,8 -2.9 50 099 2,9 097 7.n. 4'I..i ..
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 Bl 1200 8,2 -2,8 46 096 4,4 109 "8.3 '70

~ oJ'..!

1500 Q OJ -9.0 27 309 3.5 324 8,3 65 1500 11.1 -7,8 26 ulB 1.8 133 L , 45 1500 8,4 -3,2 44 088 3.8 126 7.6 28, ,I.. v.,.,
1806 8,5 -9,1 28 337 4.2 329 7,0 26 1800 9.4 -B.8 27 015 2.9 012 5,1 . 16 1800 6,8 _ 'J L' 046 3,3 070 5,7 12d ....d

2100 1.7 -5,9 57 346 1.8 338 4.4 1 2100 4,1 -4.9 52 358 "l 'J 352 3,8 t 2100 4,6 ****~. ** 033 2.5 035 5,t 1I..d..-- 2400 ,3 -6,1 62 359 2,4 359 4.4 1 2400 3.5 -4,2 57 318 1.5 354 3.2 t 2400 :3 ,4 H·).'lH Hi 021 1.5 025 ~ .. 1C.J

D(.d 13 D,~tY 14 D{:I Y '1 ~::.;

HOUR DEW WIND WH1D 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, m, GUST RAD

~" DEG CDEG C '% DEG, MIS DEG, HIS Mid DEG CDEG C :l: DEG. MIS DEG, MIS tjl~ DEG CDEG C %DEG. tl/S DEG, MIS ~~!

---_._------------------------------------- ------------------------------------------- -------------------------------------------
0300 2.6 ***** ** 009 1.5 006 2,5 2 0300 },7 H*** ** 002 1.5 35B 'J l:" 1 0300 2.6 H*** ** 289 1.6 276 3.2 2LI~ .

, 0600 6,7 ;HH* ** 054 .7 065 3.8 35 0600 4.8 ***** ** 299 ,6 327 1.9 14 0600 5,3 ***H lH 267 2.1 24~ 4,4 24"...

0900 10,0 -2,1 43 119 2.0 152 5.1 71 0900 8,7 ,255 169 ,7 117 'J I:' 50 0900 7.0 nHI *'If 'J1:''7 2.8 260 ::;,1 42I...,J I..,J,.,

1200 9,8 -1.6 45 058 2.0 078 5,1 22 1200 10.9 .3 48 280 2.2 300 5,7 62 1200 9,2 -1,] 48 302 UI 330 5.7 3t.
1500 12,6 -1.5 38 019 3,9 024 6.3 66 1500 11. 1 -1.4 42 267 2,4 269 5.7 2B 1500 9,9 -1. 2 46 331 1.7 330 3.8 32
1800 9,6 -1.8 45 059 3,7 020 7.0 7 1800 9.2 -,2 52 259 3,8 263 6.3 20 1800 9,6 -1.5 46 311 1.7 276 5.1 15
2100 7,1 -1.6 54 090 2.0 067 3,8 t 2m 4.7 HUll ** 257 3.9 240 7,0 1 2m 4.1 .6 78 326 1.3 309 " I:' 1I...,J

2400 4.3 ***** ** 007 1.8 000 3,2 1 2400 4,3 ***** ** 277 1.2 2B2 'J I:' 1 2400 2,4 !f'HH H 003 1.9 003 3 'J 11..:I:.! ,I..

I'""

DAY 1.6 DAY 17 D{::\'( "In

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. . HOUR DEW WIND WIND GUST MAX,
NDNG TE~P. POINT RH DIR, SPD. DIR. GUST RAD NDNG TEMP, POINT RH DIR, 'lPD. DIR, GUST RAD NDNG TEMP, POINT RH DIR. SPD, DIR, GUST RAD

DEG CDEG C ?: DEG, !'lIS DEG, MIS MW DEG CDEG C '% DEG, MIS DEG, MIS MW DEG CDEG C ~ DEG. HIS DEG, M/S till
------------------------------------------- ------------------------------------------- -------------------------------------------(~'

0300 1,9 HIH *if 039 1.8 064 5,1 2 0300 1.0 ***** ** 286 .7 243 1.9 2 mo 1,7 HH* ** 252 2,4 247 5,1 'J
I..

0600 3,8 1.0 82 066 4,3 068 7,6 20 9600 2,4 11**** ** 229 ,4 258 " I:' 14 06UO 2,9 ***** iH 264 1.7 24& 4,4 19!-.OJ

0900 7.7 -3.0 47 OB5 5.7 083 8.9 71 0900 4,6 ***** ** 256 2.9 253 6.3 22 0900 5.1 *HH ** 277 3,6 276 6.3 49
~~ 1200 8,5 -2.2 47 089 6.4 OB3 9.5 n 120!1 5.5 JIlIn* ** 259 4,0 264 7,0 59 1200 6,0 -1,,~ 58 271 3,2 299 7,0 58

1500 4.7 )!HH** 087 5.5 0% 9.5 18 1500 6,4 H*** ** 270 5,0 254 B,3 27 1500 5,0 H1HB! H 290 3.0 330 7.0 17
1800 3.8 ·H*** ** 085 2.6 076 5.7 7 1800 3,8 H*** ** 268 3.5 2'51 8,3 13 1800 5,0 *H** 'H! 2B4 'J "7 252 7,6 161..1~

2100 2.4 *nn ** 155 1.0 126 2.5 1 2100 2.5 ***** *If 257 1.6 236 3.13 1 2100 2,8 H*H· H 254 1.9 269 4.4 1
!""'"

2400 1,5 H*** ** 225 1 'J 238 3.8 1 2400 2,5 H*** ** 258 2,8 252 6,3 1 2400 .6 *Hn lflf 332 .8 291 2.5 1I ,!-
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING May. 1983

DAY '19

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST KAX, 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 CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG, MIS H~ DEG CDEG C %DEG. MIS DEG, MIS M~

0300 -,1 BlIB lflI 037 a 006 'J ~ 2 0300 H*** H*** ** H'* HlIl! *H H** lI'H 0300 lIHlFk H'·;f·H ** lI,U HH ~':H H\H ll':f-:!, ~,u ,-,,J

ObOO ') 'J H*** H 049 1.0 012 'J t:: 19 0600 Hl!H *lIH" H H* UH *** 1I11H 'HH 0600 .x-**~;.:( "··HH H H·* :-**·x.r ;H* UH 'B,l(,'-do.. L.. ~ 'I.'
:;J

0900 6.4 ,1 64 1bl .8 219 3,8 83 0900 ·lfHH HHlI Hi HH UH liB H** ll'H 0900 ·lfUH *;H·H lilt lIH **.~.* 'k·H llH* ***1200 a ~ -4,3 41 24B ') 'J 223 5,7 39 1200 llHH HUll ** *** UH *H ·X·Hll H'.l 1200 UH* **1f·H' *·If H;* li'Hll 1I.;H un llHu,j '- ".
1500 8,2 -3.7 43 252 3,7 251 o '! ')~ 151] 0 HlIH lIHH H *** Hn *'H· ·HH H-lf 1500 lIlBlH H:H* H l!H :'HH ok*"" H** '~HU'W ,-oJ

1800 8,7 -3.0 44 265 4,6 245 8,9 36 lBOO lI*Hl* ***** ** *H.' *lH n·lf H** ·lfH; 1800 ***'** H:H* ** *** **** liB HB, l!H

2100 *liB!! JEHU ** H* **** 267!"17,O~H 2100 ***** HU* H *** **** lIH ·HH Hl:i 2100 *HH lE**** lllI *** :H·H lI'a *H'" n·lf

2400 ***** HH* J!ll *lIf H** H* **H *** 2m lI·HH ***** ** Hill un 1IlFl! H** ·Ul:i 2400 J!ll'H* H*** 'H *** 'Hll'If *** n** Hll

HOUR DEW WIND WIND GUST MAX, HOUR DEW ~IND WIND GUST MAX, HOUR DE~ WIND WIND GUST MAX,
NDNG TEMP. POINT RH DIR. 9PD. DIR, GUST RAD HDNG TEMP. POINT RH DIR. SPD. DIR, GUST RAD NDHG TEMP, POINT RH DIR. SPD, DIR, GUST RAD

DEG CDEG C %DEG, MIS DEG. MIS HW DEG CDEG C %DEG. MIS DEG, MIS HW DEG CDEG C ~ DEG, MIS DEG, MIS MW ~

0300 1I**l!* ***** ** *1I* **** *** **** *** 0300 **lIl1* ***** ** *** **1I* *** **** *1I* 0300
0600 1I11**l! ***** ** *** **** *** **** *** 0600 1l*1I** ***** ** *** **** *** *llll* 1I** 0600
0900 ***** ***** ** *** **** *** **** **1I 0900 ***** **1I** ** *** **** *** **** *** 0900
120C ***** ***** *1I *** **** *** **** f** 12aO *llllllll ***** ** *** ll*lI* *** **** *** 1200
1~0G *~**1 ***~* ** *** **** ~*~ **** *** 1500 ***** lI*llll* ** **1I **** *** **** *** 1500
i8Ufi lfH'H "'*·h'·H 'H'i nn P:.';;t-l",(·n 1.81)0 t,,~ ~;:+~* H Ob2M3.bMOBOM7,OJlll111800

,9 ***1I11 1I* Ob7 ,1 2b2 2.5 2
2.7 If**·H Hi 945 1,S 062 4,4 14 _
7,2 -1,0 56 077 3,7 099 7,6 67
8,0 -1,551 102 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 ~07 5,1 29
4.6 -3,954 353 2,1 017 3,8 2

T' .
!.:' I -;

HOllR DEW WIND ~JIND GUST MAX. HOUR DEW WItJ1\ iJi Nn GU2T '1~'

"DNG TEMP POINT p'r.! DIR. SPD, DIR. GUST RAD NDNG TEMP, POINT RH vIR. SPD, DIR, G!J"" r!to' t' .-- T::,'. -'(.v r~ Tin ';,'2, ;,p, Gt:ST ;)'4;)

DEG CDEG C 7. DFG, MIS JEG. MIS MW DEG CDEG C 7. DEG, MIS DEG. MIS M~

--------------------------------------~._--- ------------------------------------------- -------------------------,---- ~- _. ~,. -- "~

~M ~_>O ____

0300 -.3
1IIlOl.*llllllll ·lflf 360 1.9 001 2,5 J U300 7 7 HiU lllI 272 2,1 21:8 3,8 'J 0300 1.2 ***** Hi 349 r: 351 Vi "~! , •.1 '- ,--I c:.

ObOO 2.7 .9 88 336 1.1 355 2,5 20 0600 3,4 ***** ** 2~4 ? 1 '=!r:;7 4,4 12 0600 3,9 HH·lf ,H 003 1.3 002 2,5 "'"... ~-

0900 8.8 -2,2 4b 2bb 2.3 272 5,1 50 0900 4,6 H*** ** 245 2,9 254 4,4 34 09UO 6,8 l· _~ -~~:f. :: ~.'" 115 , '1 114 2,5 38
1200 11.2 -4.2 34 263 2,9 295 5,7 75 1200 5,1 H*H III 247 2.B 242 5.7 25 1200 9,4 - 'j 51 113 1.7 t 16 3.8 38,,-

1530 12,5 -2.3 36 252 4,3 238 8,3 76 1500 B.3 HlIH ** 183 r: 281 3,8 90 1500 9,6 -2,1 44 062 1.7 Ob3 5,1 38nJ

1800 8.9 1.8 61 240 2,7 236 8.9 12 1800 5.4 ***H 'H 288 .4 275 10.2 12 lBUO 8,9 - ry 51 093 2,6 084 5,7 16,(

2100 6.6 2,0 72 293 1.3 124 7,0 2 2100 4,1 H*** III 098 .5 337 2,5 2 2100 6,7 ,2 6' 072 ,,6 076 '5.1 2'"
2400 4.3 HU* ** 278 2.4 276 5.1 1 2400 3,0 HlIH ** 305 .7 299 1,9 1 2400 5.1 lBH:U H 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 WIND GUST MAX.
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. gPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD, OIR. GUST RAD

DEG CDEG C ~ DEG. MIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C i. DEG. MIS DEl,. MIS ~w

03QG 4.8 HlfH ** 056 2.7 049 4.4 3 0300 b.B >tHU n 048 2,7 061 5.1 '3 iBOO 7.8 ilHH H 338 .8 3(19 OJ I:' "1'-.'"' .'
0600 6.; ·'tHH ** 060 ') ., frS4 5.1 39 0600 9.4 H!fH H 065 2.7 067 7.0 10 Vt,OO 11,9 6,0 67 031 I 1 TI55 4.4 17c.. ~ .' ~ ....'

0900 9.5 5,7 77· 083 4.7 085 8.3 64 0900 12.7 6.1 64 0"" 5.5 086 9.5 31 0900 16.0 5,9 51 073 4.5 089 8.9 38! I

1200 12.9 1,8 47 il96 4.4 Q98 B.3 72 1200 15.1 5.0 51 112 4.9 110 8,3 38 1206 15.2 6,0 54 083 5.9 092 10,2 11
1500 14,7 -.7 35 129 212 136 7.0 49 150 0 16.6 3.6 42 104 5.3 104 8.9 33 1500 18.2 6.4 46 080 3.3 097 7.6 40
lEtOO 13,9 1.8 44 343 .8 126 7.6 32 1800 16,1 4.1 45 083 4.4 092 7.0 18 1800 19.4 If'HH 46 058 1.5 049 4.4 10
2180 3,5 ·H*** ** 054 OJ I:' 074 7,6 2 2100 13,8 3,0 4B OB2 3,B OB3 7.6 2 2100 13.9 7.0 63 296 1.1 261 7.0 2,-,,",

2400 B. ! UlBH ** 052 3.6 05B b.3 t 2400 10,4 ***** ** 04B .9 092 7.0 1 2400 9,8 UHlf ** 253 5. I 252 o ~ 1I. J

DAY :31

HOUR DEW WIND WIND GUST MAX.
NDNG TEMP, POINTRH DIR. SPD, DIR. GUST RAD

DEC CDEG C 7. DEG, MIS DEG. MIS MW----.....~--------_._--------------------------

0300 8.5 H*** ** 257 3.7 257 b.3 OJ
'-

ObOO 7.3 !fun H 256 3.8 250 6.3 7
0900 6.6 ***** ** 246 3.3 245 6.3 5
1200 7.6 ***n· ** 269 .6 270 3,2 31
1560 to.2 1-**** H 259 1.4 261 5.1 35
1800 11.3 ***** ** 265 4,4 257 7.b 16
2100 7,f. ***** ** 264 3.4 262 517 2
2400 6.0 lun H 284 1.6 279 2.5
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MONTHLY Sl.n1MAln F~OF< lHHANA WF:'I~TH[R STATTOi'!
DAHlj T (::1 1< EN DUI~ ING ['1 /.1 ~} , 1 (?83

RES. RfS. ~VG, MA.X. MAX, DAY'S
MAX. tlIN, MEAN WIND WIND WIND GUST GUST P'VAl MEAN MEAN SOLAR ~

DAY TEMP. TEMP, TEMP. DIR. gPD. SPD. DIR, SPD, .DJR, RH DP PRECIP HIERGY DAY
.'

DEG C DEG C DEG C DEG HIS MIS DEG !'lIS '/ DEG C liN t~H/SQM
1-..

-----------------------------------------------------------------------------------------------------
8,0 -3.6 ':) ') 069 2.7 3.2 081 8,9 EilE 52 M -6,1M a.o 6705 -'-.'-

':l 2.1 -.8 .7 'J'7Q 1.1 1.9 262 5:7 WS\·I H *HH 6.6 ,,~,.'! 2L. L.~' ; i-'-~<.J

3 3.3 -1.6 .9 272 1.5 1.9 214 5z 1 ~ISW Hi lfHH ,6 5448 .~

4 5.1 -2.1 1.5 064 3.6 3,3 070 7.6 ENF H HUll .2 6218 4 ""'I.

S 6,0 -1.8 2.1 037 2.3 2,6 Ob7 7,0 tiE 58M -3,5.M o,0 6073 ~
.J

b 7,1 -3.3 1.9 on 2.0 2.6 126 '7 ' NNE 54/1 -3,8M 0,0 7523 6, ,0

7 to.O -2,4 3.8 023 218 3,1 000 7,0 NNE: 45") -5.211 U 7580 "I
8 11.1 -1.4 4,9 010 1.6 1.9 003 4.4 N 46..... -5.3M 0.0 6753 B
9 9.4 -1.8 3.8 332 1.5 2.0 316 5.1 N 51M -2.41"\ U 5120 9

10 10,2 ,1 ~ " 314 1.6 'J '1 324 8,3 NNM 41101 -6,51"\ 0,0 7320 10,J1L "1""
11 11.6 -2.5 4,6 015 1.5 2.1 133 6.3 N 41M -b,6M U 7833 11
12 9,4 .8 5.1 063 2.3 2,9 109 B.3 NNE 54."1 -2t 2J1 0,0 5755 12
13 12.6 2.6 7,6 049 1.8 2.4 020 7,[1 NNE 47J"l -1. 4,.., U 'C"?1E:' 13.J... L~

14 11.1 3.1 7,1 270 1.7 'J 'J 240 7,0 W SUM -,3M U 5098 14,-,,-

15 11.1 'J t 6,b 300 1.5 2,0 330 5,7 WNW 49k -LO'" 0,0 5500 1 \= ~
'-. , 1. •.1

16 9.6 .1 4,9 084 3.1 3,7 083 9,5 ENE 54-"1 -1.8'" " 5525 16,';

17 6.4 1.0 3,7 262 2,6 2.8 254 8,3 ~J *ll ·:Hll·H 1.2 3%0 17
18 6,7 .6 3.7 274 2,2 2.6 252 7.6 WNW 63~ -,5'" 0,0 4963 113
19 9,81"\ -.OJoll 4.6/011 261"", 1.81'\ 2..6/#\ 2451'\ 1:1.91"1 1,1 (;I) 47"" -3.0"" o,o~ 8053"" 19
20 ***H HH·lf ***H *** HlBi **n *n ***'11 1I** H nH* UiH nUH 20
21 *HlH HUll Ulf** *** lIJ(·H **** *** UH Hi'\' ** **H~' H'H f*·HH 21
'J':l H*H ***** HHll H* **** **** lin *liB H'Il ** liHH· HlH *'.H*** 22'-'-

23 8,1"" 1.8"", 5,0...... 294/'1 1,0.1"1 2!3,- 080"" 7 t 0.... !~("'J ·H ·:HO·f ,4 "" 1357.... 23
24 10.6 .7 5.7 055 1.1:1 2.5 099 7,6 N 50 t'I -2.9/W1 L 6990 24,\.!

25 12,7 -1.2 5,8 272 1.9 2.9 236 8,9 W S2M -1.5~ U 7223 ':I'"1_'.1

26 8.b 2,1 5.4 254 1.3 2.0 275 10.2 WSW H U**·:f 2,B 403D 2h
27 10,4 1.2 5.8 072 1.5 1.9 084 '" ., ENE 541'\ -,3~ U 4700 .,~

'lJlf 1-1

28 . 15.6 4.6 10.1 073 2.6 3,4 085 8,3 tiE 50'" 2.2~ 0,0 6905 28
29 17.6 6,7 12.2 085 '1 I:' 4,0 086 9.5 E '50 III 4,4~ 0,0 4425 29.."OJ

30 2U 7.b 13.9 065 1.3 '1 '] 092 10,2 ... '541"1 6.5 '" 0.0 4f.9n 30..,.'- r.

31 12.1 5,8 9.0 260 2,7 3.0 257 7,6 W H H!H;li 2,6 4113 31
l1urlTH 20.1"" -3,6"", 5J3~ 021", /7,... 2.6M 27=:...... 10 ,2"" N~) 5DJI\. -2.0..... 15,2"" 157304"",

CU~:lT \.lEI... AT t·i(.~IX GUST 1"1 Ii'·)Ur:; ':) I r·,lTFP 1) (::1 I.. S l:) ~:.:;f ... I ...

GUST VEl... (H riAX GUBT i'1INU!:) 'J. INTER',)AL 9 L::". . , ·..1

GU!:lT ~)[L. AT i'iAX CUST Fl !..!.Jb '1 I r·1TFF~ 1.J('~l...
1::- '7.. J /

GI..JST l.)r:::L p, T MAX GUf:;T p L.1...l ~:; 2 INTERI.)('ILS "7- (:)....' •...'

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

**** SEE NOTES AT THE BACK OF THIS REPORT **** -
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R&~ CONSULTANTS, INC.
SUSITNR HYDROELECTRIC PROJECT

WATANA WEATHER STATION
May, 1983
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16
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11. 120
t: 90
~ 60
11. 30
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11. 20 ~
L 50 0 ~
w 30f- _ C

f-
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING May, 1983

VELOCITY O'VS) ~

0 'j J. 0 ':z 0 6 () '.I. 0 0 1'0' () 2~ 0 (I, f.•• , ,., , , ...J ,

TO TO TCl TD TO TO OR
DIPFCTTCtN "1 0

"or 0 (-..~ 0 'J. 0 () 'J. ~5 0 ~.:.~ 0 (I GRE{.'ITFj=;: TOTti!...i..,1 , , , , """

N , ~50 <;> , 86 'J. ,'74 0 , 00 0 00 0 00 0 0 0 1 ;2 , :[ '1.

NNF: "15 6 t:~ ~.? "1 n;? () 00 () DO 0 00 0 00 9 ~7(.i, , '..~ , ,

NE ::54 :r.:'
6~.5 ~:~ 1? () 00 0 00 0 0 () 0 0 0 e ..., ,

, '..! , , , , "~' t)

Ei\.!F 8'J. 4 Ob r.,. ;.?-:3 .. ') I-} 0 0 0 D 00 0 00 '1. '.1. 37, '•• } 'I , 1:.. / ,

1::- I:) ", 2 ?J:' ~5 34 1 ;':,~4 () 00 () 00 0 00 Q "~Cl.1".- , , ,J , . , , , "J "

[ElF ~54 ":) .~. "," '1 62 '1 'S 0 00 0 00 0 00 4 ?~:5<- , '••J \.) , ,

81::: 23 ':l o~j Sf:! () 00 () 00 0 [I I) 0 DO 2 nt:,, ,,- , , , ,

SSE ,31 46 .1 ':l 0 00 0 00 0 DO 0 D() r:)<:). .,.r... , , , [.Jr

r' 4':i 46 () f:l [I 00 () 00 0 0 (I () 0 [) 'J. 0 '1;~. , , ,

fl ~:; t.J 04 :3\.;- 'J.
t::" 0 00 0 0 D 0 DO D 00 ~:jB, \ ..' ,

!:;l\1 1 9 '.\ .() !:l 43 0 , 00 0 00 0 0 0 0 D0 :I. 'lD

[,...151",1 27 4 64 l::' 30 ':l "1 0 00 0 DO 0 00 :I. 0 44-,.J , , 1- ~.) ,

t,J 46 1~~ , "1 "1 4 :t ~:l , 04 () DO 0 0 [I 0 00 '.to 7?

WNIJ.1 70 4 ~5:3 "J.
I::' t·) () 0 () 0 00 0 0 0 0 no 6 ~:1·.t., , "J " .

NI.,J ~5f.1 ~.~ , (:):3 43 () 0 0 0 00 [I (I (I 0 , 00 3 1:;.4

NN1,A.l 43 '7 ?'.1. Pl:~ 0 00 () 00 0 ()O 0 00 t), ?9, .... ..} ....l , , ,

Ctll... i"l " ':)
.f. (. ••

.... _---_. .__.........-.- ._-.._......... .- ................ ..- ................ ......_....._-- .._ ..- ........ _.. ....................

TOT(~L /::. ::-.; 0 ~:5 '? 64 .': ..£ El'l '1 ~"i:":~ 0 00 0 () () 0 00 J. 00 00.../ ....' ,

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT
2585 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY
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R&M CONSULTANTS. INC.
SUSITNR HYDROELECTRIC PROJECT

WATANA WEATHER STATION
May, 1983

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

" ..

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

WIND SPEED
(M/S)

.. " ........ >-=20

3-6

6-10

10-15

15-20

'EAST

. .~ . 1,.,..~·.15~··2a~·.25~"3a~
~....,.,.. .
==-: .WEST·

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

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

.. ".. .. ...... ~ J CALM

.. .. .. .. .. .. " "

SOUTH

WIND ROSE PLOT



HOURL.Y PRECIP ITI~TION SUMMARY FDR WATANA WEATHER STATION
DATA TAI<EN DURING June., 1983

PRECIPIT(~TION \.)ALUES PIRE IN MILL.HjETERS

I··IOUR ENDING

DATE 01Gn 0200 0300 0400 0500 0600 0760 0860 0906 1600 1100 1200 13Gn 14~6 1506 lbOO 1700 lano 1900 2000 2100 2200 2300 2400 DAlE
-------------------------------------------------------------------------------------------------------------------------------------
1 U U U 0,0 0.0 o.0 u 0,0 0.0 0.0 6.0 0.0 0,0 0,0 0,0 0,0 0,0 0,6 0.0 0,0 0,0 n,o 0.0 u
2 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 .4 1.2 ,2 0,0 0,0 12 ,8 1.2 1.0 'j

'-

3 ,6 1.4 .8 1.2 1.2 1.2 1.& 1.2 ,8 ,6 ,b ,4 0,0 0,0 0.0 ,2 0,0 O.D 0.0 o.0 fl, 0 iL 0 0,0 ':l j, ...
4 U 0,0 U 0,0 ,2 0,0 0,0 o,n 0,0 0.0 u 0,0 0,0 0,0 0.6 0,0 U,(i 0.0 D.6 0.0 0,0 0,0 u.o 0,0 4fI""" C" U U U 0,0 n.O 0,0 o.0 0,0 a.o 0.0 0,0 0.0 O,D 6,0 0,0 0.0 0,0 0,0 n.o u 0,0 0,0 ') ,4 5,J ,...
b 'J 0,0 U ,8 1.0 0.0 0.0 u 0,0 0.0 n.0 0.0 0,0 u 0,0 0,0 n.o 0,0 0,0 0,0 0.0 0,0 o.0 0,0 6....
7 0,0 0.0 0.0 o.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 0,0 0.0 0.0 0,0 7
8 U U 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 0,0 0.0 ,4 0,0 B
9 0.0 0,0 ,2 0,0 0,0 0,0 fj, 0 0,0 0,0 u U iI.O U 0.0 0,11 U 0.11 0,0 0,0 0,0 0,0 0,0 0.0 0.0 0

I

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 0.0 D.O 0,0 0,0 0,0 0,0 0,0 0, n o.0 0.0 to
11 u 0,0 0.0 u u 0.0 U D.8 0,0 0,0 0.0 0,0 ,2 0.0 .4 .6 0,0 0.0 0.0 0,0 ,2 1.8 0,0 U 11,...
12 0.0 ,2 0.0 0.0 0.0 0,0 ·0,0 o.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 0,0 12
13 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 0,0 0,0 0.0 0,0 0.0 0,0 0.0 0,0 0,0 0.0 13
14 0.0 0,0 0.0 n.o 0,0 .8 'J 0.0 0,0 0,0 0.0 0.0 0.0 0.0 o.n 0,0 0,0 0.0 ,2 U ') 0,0 0,0 0,° 14.... ,...
15 U 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 'J 0.0 .2 0.0 ,2 **** **** *f** 15....
16 ***1 0,0 *1** **** *fll ,8 Ifff **** *11*11** *fll 0.0 0.0 0.0 0.0 0.0 0.0 0,0 u 0.0 6,0 ***f 0.0 u** 1&
17 fll* **1* ***1 1*11 1**1 **1* Ilfl fl** 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 *H* 17
18 f*fl IIII 1*** 1*** 11*1 IIII 0.0 0.0 0,0 0,0 0,0 0.0 o.n 0.0 0,0 0.0 0.0 0,0 0,0 0,0 0.0 0.0 0.0 0,0 18

~ 19 U 0,0 D.O 0,0 0.0 0,0 o.n 0.0 0.0 0,0 0.0 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 IU* n.o 0.0 ***1 0.0 0.0 0.0 n.o 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 0.0 211
21 U U 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 0.0 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 0,0 0.0 0.0 u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 o•0 0,0 0.0 0,0 o,n 22
23 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0,8 0.0 0,0 0.0 a.o 0,0 0.0 0,0 0,6 0,0 0,0 0,0 0,0 0,0 0.0 0.6 23
24 0,0 0.0 8.0 0.8 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 0.6 0.0 0,0 24
25 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 8.0 U 0,0 U 0.6 0,0 0.0 0.6 0.0 0.0 0.8 0,0 0,0 0,6 0,0 25

1 26. D.O U 0.0 ,2 U .2 0.0 0.0 0,0 0.0 8.0 0.0 U 0,0 0.0 0.0 O,D 0,0 U 0,0 6.0 0.0 0,0 0,0 26
27 0.0 o.0 0,0 0,0 u o.0 0,0 .2 1.6. 1.2 2,4 2,8 1.0 .2 0,0 U 0.0 0,0 0,0 0,0 0.0 .2 0.0 'J 27,...
28 0,0 U 0.0 0.0 0,0 0,0 0.0 0.0 0.6 0,0 0,0 u 0.0 O.O@ 0.0 .2 .2 o.0 0.0' 0.0 0.0 0.0 0.0 0,6 28

II"'" 29 0.6 0.8 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 .2 0,0 0.0 0.0 0,0 0,0 0,0 0,0 .2 29
36 U 6.D 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,6 6,0 0.0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0.0 30

,....
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TI-IREE HOUR SUrlMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING June., 198:3

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 HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD HDNG TEMP, POINT RH DIR, SPD. DIR. GUST RAD

DEG CDEG C :c: DEG. MIS DEG.II/S lib! DEG CDEG C ~ DEG. illS DEG. illS I1W DEG CDEG C k DEG. MIS DEG. MIS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
030G 3,b ***** u G18 1.1 351 1.9 3 6300 4.4 ***** ** 284 1.9 284 3.2 2 0300 4,5 ***** *'* 269 3.0 2'55 5.1 2
0600 7.7 2,6 70 074 1.8 072 4.4 23 0600 6.1 *H** ** 278 2.0 272 3.8 17 0600 4.3 H*H ** 275 3.0 281 5.7 11
0900 11.9 1.8 50 098 3.4 104 7.0 73 0900 10.6 lfH** ** 266 3.2 271 5.1 40 0900 4.1 ***** u 260 4.5 261 7,6 24
1200 12.7 ~2,9 34 122 3.1 140 7.6 31 1200 12.& 7,7 72 262 4.2 249 b.3 48 1200 5,3 ***** ** 2b9 3,9 261 6,3 29
1500 15.7 -2.0 30 240 2.0 224 b.3 74 1500 9.9 ***** ** 258 4.8 267 7.b 10 15ilO 6.0 *n** 'H 274 5.4 275 9.5 33
mo 15.8 -3.3 27 306 1.7 270 9.5 34 1800 6.B u*** ** 267 3.b 266 5.7 10 1800 4.7 ***** ** 279 4,6 281 7.0 7
2100 11.1 -2.8 38 354 2.2 338 4.4 3 2100 b.l H**lI ** 263 4.3 263 b.3 1 2100 3.6 ***** ** 2b3 2,8 260 5.7 1
2400 7.8 .6 60 348 1.7 fiOl 3,2 1 2400 5.0 ***** ** 258 4.4 260 7.0 1 2400 3,1 ***** ** Jj:C'C' 2.8 248 5.1 1...J~

DAY 04 DAY ot:" 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 NuMG TEMP. POINT RH DIR. SPD. DIR, GUST RAj)

DEG CDEG C k DEG. MIS DEG. MIS MW £lEG C£lEG C X£lEG. MIS £lEG. illS Mil DEG CDEG C :r: DEG. 1'\/5 DEG, 11IS MW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 2.3 ***** ** 253 3.2 247 5.7 2 0300 3.0 ***** ** 290 1.2 292 2.5 3 0300 4.9 u*** ** 001 1.8 346 5.1 1
0600 2.7 ***** ** 258 2.7 241 5.7 11 0600 4.9 ***** ** 276 .9 286 1.9 14 ObOO 4.2 ***** ** lOb 1.B 091 5.1 10
0900 4.3 *u** ** 2b3 3.4 258 5.7 22 0900 9.3 2.4 62 273 1.9 283 4.4 93 0900 9.8 2.7 61 082 .6 120 3.8 8a
1200 5.b nu* ** 259 3.4 254 5.1 15 12GO 10.9 2.G 54 289 2.2 269 5.7 b8 1200 12.2 -5.0 30 096 1.1 112 4.4 108
1500 b.b ***** ** 2&1 3.7 246 6.3 20 1500 11.0 1.8 53 275 4.1 268 8.3 32 1500 13.6 -5.7 2b 357 2.4 332 b.3 78
1800 b.l ***** ** 285 3.3 293 5.7 8 1800 10.4 1.B 55 282 4.2 294 7.6 20 IBOO 11.6 -&.9 27 353 ~.3 355 7.b 34
2100 5.0 ***** ** 286 2.3 287 3,8 2. 2100 8.3 3.2 70 281 3.1 289 7.0 2 2100 6.7 -3.9 47 005 3,1 354 5.7 2
2400 3.9 ***** ** 284 1.7 281 3.2 1 2400 b.O u*** ** 325 1.4 297 2.5 1 24GO 3.B -1.7 67 075 3.2 073 5.1 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. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNC TEMP, POINT RH DIR. SPD. DIR, GUST RAD

DEG C£lEG C :t DEG. ~/S DEG. IVS IlW DEG CDEG C I DEG. !'lIS DEG. MIS I1W DEG CDEG C XDEG. illS DEG. !'lIS MW
-------------------------------------------- ------------------------------------------- ------------------------------------.------ II!!!,1300 5.1 -1.1 &4 071 3.2 063 5.7 40300 3.6 -2.1 b6 065 2.1 077 4.4 3 0300 3,6 ***** ** 057 .7 049 2.5 2
0&00 ., ') -2.3 51 0&3 3.8 661 6.3 35 0600 5.1 -,9 65 087 2.0 106 3.8 22 ObOO 4.5 ***** ** 081 '" 106 1.9 13I • .. ...1

0900 16.7 -3.93b 0&9 3.& 053 6.3 74 0900 11.1 -4.7 33 085 2.B 065 5.7 55 0900 6.4 ***** ** 124 1.5 115 5,1 27
1200 13.6 -5.7 26 068 1.8 075 7.6 105 1200 12.& -5.& 28 138 1.2 084 5.1 16 1200 9.9 -2,2 43 150 1.1 355 7.0 43
1500 14.3 -5.1 2b 264 1.4 181 5.1 44 1500 11.1 -4.3 34 336 1.0 038 5.7 12 1500 9.8 -4.u 38 008 4.4 018 7.6 21
1800 13.6 -5.2 27 284 ') " 275 5.7 18 1800 10.1 -1. 7 44 031 3.3 025 6.3 15 1800 8.5 -4.6 39 356 5.3 356 9.5 18... , I

2100 9.1 -4.2 39 055 2.2 036 b.3 3 2100 6.2 ***** ** 030 4.6 031 &.3 2 2100 7,5 -4.7 42 357 4.6 354 8.3 2
2400 5.0 -2.1 60 083 2,2 081 4,4 1 2400 4.4 ***** ** 049 1.8 036 3.8 1 2400 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 JUrie~ 1983

DAY 10 .DA'(ll DAY t;;.~

,- 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 MDNG TEtlP. POINT RH DIR, SP]j, DIR. GllST RAD N.DHG TEIIP. POINT RH 1HR. SPD. DIR. GUST RAD

DEG CDEG C %DEG, I'I/S DEG. MIS Mill DEG CDEG C %DEG. MIS DEG. HIS MW DEG CDEG C %DEG. MIS DEG. MIS MW
------------------------~---------------~-- ------------------------------------------- -------------------------------------------- 0300 5,4 -2.9 55 040 2.5 052 5.7 4 0300 3.2 HUt ** 032. 1.2 003 2.5 3 G300 5,3 HiH ** 257 ,8 257 215 3,
0000 7.6 -2.2 50 on l.b 104 4.4 16 0600 6.5 ***** ** 057 .9 050 3.8 23 0600 6,1 ***** n 258 1.5 245 3.2 13
0900 10.7 -3.5 37 m 3~6 033 7,0. 51 0900 9,6 UH* ** 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 2.0 tIl4 b.3 a2 12.01l 9.4 ***'H JI* 2b6 3,9 238 7.0 105 1200 12.2 -.1 43 231 1.2 191 5.1 36
1500 13,0 -4.7 28 029 2.9 030 6.3 31 15,00 8.2 ***** ** 262 2.9 236 7.6 11 1500 13.3 -.5 39 110 2.4 133 0,3 43
1800 9.4 3.0 64 08S 3.4 094 7.6 10 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 3ll
2160 5.7 *H** ** 078 4,2 oa4 7.6 2 2100 6,S ***** ** 2.b4 3.~ 231 7.0 2. 2100 8.3 2.,8 ~B 2b5 2,4 244 0.3 3
2400 4,9 U*H ** 041 1.3 04& 2.5 1 2400 5,8 u*** ** 273 .3 217 5.7 1 2400 6.3 *fH* ** 276 1.6 275 2.5 1

D(~Y 13 D~';Y 14 DAY 15

HOUR DEW WIND WIND GUSi MAX, HOUR nE~ WIND WINO GUSl MAX, HOUR DEW ~IND WIND GUST MAX.
NUNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNe TEMP. POINT RH DIR. SPD. DIR. GUST RAD HDNG TEMP. POINT RH DIR. SPD. OIR. GUST RAD

DEG CDEG C Z DEG. MIS DEG. MIS MW DEG CDEG C I DEG. MIS DEG, MIS MW DEG CDEG C ZDEG. MIS DEG. MIS MW
----------------------------------------- ------------------------------------------- --------------------------------------- ...-
0306 4.2 u*** ** 283 2,0 264 3,2 5 0300 4.2 ***** ** 284 1.9 279 3.2 3 0300 4.b ***** H 2a6 1.2 294 2,5 4
0&00 8.9 ***** 63 300 1.1 303 2.5 34 0600 5.9 ***** ** 284 .~ 287 2.5 9 06110 6,0 nn·). ** 321 .2 298 1.3 11
0900 12,3 1.0 46 219 .7 134 3.8 75 0900· 9.2 HU* ** 06a 1.2 062 5.1 45 0900 9.B ***** ** 124 .8 120 1.9 71
120~ 13.9 -2.7 32 176 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 1311 3.8 63
1500 14.3 -4.1 28 109 1.8 099 4.4 31 1500 12.7 3.7 54 260 .8 251 8.3 44 mo 13.8 ***** ** 232 1.4 242 5.1 86
1800 14.9 -3.b 28 224 1.3 239 5.7 21 1800 10,3 4.3 66 259 " ~ 244 8,9 13 1800 9,3 "H* ** 2!l5 3.4 246 7.& 13~ J.,)

21BO 9.4 0,1 80 2Ab 5.0 24& 7.& 32m 7.4 ***** ** 237 1.7 242 5.7 :5 2100 7.8 ***** ** 245" .9~ 263,.., 5. ll"\ 2
2400 6.2 ***** ** 26ll 2.a 251 7.0 1 2400 6.0 H*** ** 353 .8 077 1.9 1 2400 ***** ***** ** *** **** *** u** ***

,-,

DAY '16 DAY 17 DAY 18

03~O *1*** ***** ** *** **** 240M 1.~** 0300 ***1* 1*1** ** *** **** **1 **** *** 0300 ***** *fll* ** *** fl** *** *flf 1*1
ooon 1**** H*** ** 214.... 1,3,.0..147"" 4.4.01 95 0000 ***n ***** ** u* **** H* un *** 0600 HH* ***u ** H* H** *** Hili lHll

09uo HUf ***** ** *** **** *** **** *** 0966 14.8 -,33& 171'" 1. V, 213M3.8M99 0900 Ib.7 1.4 30 094",,3.2IoI09(l..o15,~7&

1200 11.7 3.0 55 243... 2.5M 153" 0.J,., 54 1200 15.2 -.3 35 310M 1.:""255.40 5.~104 1200 18.6 -1.4 266n 2.8 125 6.3 29
1560 13.1 ,4 42 209~ 3.7M 272M 7.~ 28 1500 17,5 -1.3 28 301 2.1 273 5.7 80 1500 20,0 *f*** 22 103 1.5 107 6.3 21
1800 11.9 3.356 151'" 2.,9'" 142""7.0"14 1800 17.5 -2,326 269 VI 278 7,0 261800 20.2 -2.322 279 2..7 299 6.3 30
2100 a.5 3.5 bo 18~1.3 .... 1SD,.£,1"'1 2100 13.0 -1.138 322 1.1 283 3.8 32100 14.1 2.0 44 267 3.4 264 7.6 :5
2400 ***** *1*** ** *** **** 20~2.~*1 2400 ***** ***** ** *** **** 03~ 3.~** 2400 12.3 *1*** 00 344 1.0 304 3.B 1

~ HQUR DEW WIND ~IND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST nAX.
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 CDEG C I DEG. MIS DEG, MIS MW DEG CDEG C I DEG. MIS DEG, MIS MW DEG CDEG C %.DEG. MIS DEG. MIS MW

-
1-----------------_._--------"""""'----------------
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING June~ 1983

J

HOUR DEW ~IND WIND GUST MAX, HOUR DEW WIND ~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 HDNG TEMP. POINT RH DIR, SPD, DIR, GUST RAD

DEG CDEG C %DEG, MIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG, MIS M~ DEG CDEG C %DEG, MIS DEG, MIS MW

DAY 19 DAY 20 DAY ;:?1

-
63BO 4,6 JEHU ** 021 1.1 356 312 6 0300 ***** ***** *1 *** '0** 2861-13,2"*** 0300 7,5 **n* Hi 273 2,3 259 4.4 5
6690 11.2 ***** ** 208."'\ ,lM15~7,6Jo'I31 0600 n*** lIun ** *** **** 356M 2,5~*1 0600 10.1 **H* H 279/'1'11.6;01 160""'4.4'" 15
6960 14.0 6,4 116 231'" 3.2M 177..... 8,3,0...26 0960 13,4 6.8 64 2941\ l.~ 2118.... 4,4",,38 6900 15,0 6,1 55 216.001 i. 9,..161-04,4'"" 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 2.3 246 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
1806 12,7 HIHil! ** 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 H*** ** 263 4.0 264 7,6 4 2100 13,7 5,6 58 235 3,2 24& 7.0 3 2100 14,1 9.272 273 2,2 252 7,6 3
2400 6.5 ***** ** 278 2,0 216 3.2 1 2400 10,1 u*** ** 297 1.9 on1 4,4 1 2400 10 .1 ***** ** 274 2.4 252 5.1 1

DA'Y ;22 DAY 23 DA'Y ;=.4

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 DlR. SPD, DIR. GUST RAD

nEG CDEG C Z DEG. I'I/S DEG. MIS 1'1\11 DEG CDEG C %DEG. MIS DEG, MIS MW DEG CDEG C l; DEG. 1'1/5 DEG. i'lIS !'IW_.v__ ,~_____________________________________ _______________________________________~___ ___________________________________________

0300 8.7 ***** ** 288 2,4 288 3,8 7 0300 10 ,0 ***** ** 281 2,0 281 5,1 6 0360 iI,1 ***** ** 315 1.2 359 2,5 4
O&OU 11,7 HUl! ** 264 2,B 261 5,1 32 06nn 11.1 H*** ** 256 3.2 241 5.7 21 0660 11.2 6.8 74 654 .6 3'55 ~ " 37... ,,J

09011 14,7 7,662 249 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
1206 HL7 i,B 49 254 4,6 250 7.0 85 1200 16,7 7.956 251 4.8 247 7,6 64 1200 20.9 -29,8 1 116 2.2 106 6,3 92
1506 18,1 6.3 46 251 4.1 244 7.6 25 1560 16,4 11,3 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 j,O 20 1800 17.2 3,4 46 270 3,3 242 5.7 36 1860 23.2 -28,3 1 101 2.& 150 6,3 36
2100 14.8 7.9 63 261 3,0 243 - ., ;) 2100 12,9 2.1 48 282 2,8 289 6.3 4 2106 16.S 6,0 49 063 1.4 081 3,8 4;). I

2400 11. 4 ***** ** 284 1.6 296 2.5 1 2400 11.1 5.9 70 29& 1.6 286 3,8 1 2400 10 ,6 ***** ** 310 1.4 278 4,4 1

DAY ~C" DAY 26 DfiY 2"7L;."J

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 RAJ) NDNG TEMP. POINT RH DIR. SPD, DlR, GUST RAD NDNG TEMP, POINT RH DIR. SPD. DIR, GUST RAD

DEG CDEG C %DEG. MIS DEG. MIS I1W DEG CDEG C Z DEG, MIS DEG, MIS MW DEG CDEG C XDEG. MIS DEG, MIS HW
------------------------------------------- ------------------------------------------- -------------------------------------------
0300 7.4 ***** II 357 2,3 355 - ? 5 6300 9,5 ***** ** 255 3.7 256 5.7 10:m b,l ***** *if 353 1.2 296 2.5 5,) ....
0600 12.3 6.2 6b 05b ,7 60S 3.2 3b 6600 9,5 **In ** 256 3,2 254 5,7 23 0600 9.3 ***** ** 06b ,B 123 2.5 22
0900 19,4 4,2 37 296 1.0 262 3,2 76 0900 10,9 ***n ** 248 - ., 257 6,3 18 0900 8,7 UUlI ** 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 lOb 120\l 10,3 u*** H 120 ,6 137 2,5 24
15011 25.9 llllf** ** 107 2,7 099 7,0 76 1500 18,4 9,3 55 2'52 3.3 2&1 6.3 85 1500 12.1 *u** ** 255 2.5 270 4.4 29
lBOO 22,6 -1.4 21 241 3,7 219 8,9 17 1800 15.& 8.4 62 247 5.3 242 8,9 36 t800 10,9 ***** lit 241 3,B 236 5,7 7
21 ao 16.8 3.7 42 251 5.1 249 8,3 3 2100 10 ,4 ***** ** 248 5.4 248 9,5 4 2100 9,5 ***** H 263 ? ., 245 4.4 2,-,,-

2400 11. 4 10.3 93 253 5,2 246 8,9 1 240U 7.9 u*** ** 275 2.0 270 4,4 1 2400 8,7 ***** ** 2n 1.4 273 3.2 1
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING June~ 1983

DAY 28 DAY "2;0

"'"'
HOUR DEW WIND WIND GUST MAX. HOUR . DEW WIND WIND GUST MAX. HOUR DEW WIND WiND GUST MfIX,
NDNG TEMP. P.OINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDMG TEMP. POINT RH DIR. SPD. DIR. GUST RAD

DEG CDEG C %DEG. MIS DEG. HIS MW DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG. iVS DEG, i'I/S !'I\I
----_..------------------------------------- ------------------------------------------- -------------------------------------------
0300 8.4 ***** ** 276 1.6 286 215 4 0300 5.1 ***** H 003 2.0 001 3.2 6 0300 7.5 ***** H 250 .6 2b9 'j r: 3<. • ..1

0000 10.1 U1i:U n 229 .6 233 2.5 28 ObOO a.5 u*n u 052 .8 611 2.5 36 ubOO 9.7 ***** B': 323 " 001 1.9 24,oJ

0900 13.9 IHHH lH 096 1.8 087 4.4 64 0900 15.6 7,7 59 119 i.9 109 4.4 73 onu 14.3 6.5 59 251 .7 239 3,2 91
12011 16,5 6.6 52 092 3.1 085 5.7 72 1200 16.9 3.8 42 115 2,9 1113 5.7 49 1200 17,8 1,6 34 167 1.3 090 5.7 105
1500 13.4 ***iE* ** 165 2.1 240 8,3 27 1500 11.8 H*H ** 18b 1.4 251 7. ~ 22 1500 19,5 -1.1 25 291 r: 177 5.1 71.OJ

1800 11.3 liUB H 24B 4.6 235 7,0 15 1800 11.9 H:'H:* lilI: 257 3.5 262 6,3 24 1Bu~ 18,7 .7 30 2b8 1.0 302 ~. 1 30
2100 9.7 u*** ** 259 2.9 246 5.7 3 2100 9.9 HUll ** 244 3.2 251 5.1 2 2100 14,3 0.5 59 249 2.0 245 5.1 '3
2400 6.6 ***** ** 335 1.0 290 2,5 1 2400 a.5 HHll ** 251· 1.9 245 5.1 1 2400 12.4 2.5 51 292 1.4 268 ~ ') 1j,,-
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l"10NTHL.Y SUMi'1l:iRY FOR Wf;HANI~ WEI~THER STATION
DATA TAKEN DURING June .' 1983

RES. RES. AVG, MAX. !'lAX. DAY'S
MAX. IUN. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLA~

DAY TEMP. TEMP. TEMP. flIR, SPD. SPD. DlR. SPD. DlR. RH Df PRECIP ENERGY DM
DIG C DEG C DEG C DEG MIS MIS DEG MIS I DEG C liM WH/SQK

-----------------------------------------------------------------------------------------------------
16,9 2.7 9,& 054 ,7 2.3 270 9,5 ESE 41~ -1.41'\ 0.0 7630

2. 14.4 4.3 9.4 264 3.5 3.6 2b7 7.b W 69"" 6.51"1 5.0 3285 2
3 b.3 3.1 4.7 269 3.7 3.8 275 9 r \II U HH* 12.0 2'i68 3.<J

4 7.2 2.1 4,7 267 2.9 3.0 246 6.3 W ** u*** ') 2b43 4...
5 P? 2.9 7,b 283 2.3 215 2bS 8,3 W'''I 57...., 2.0./0'1 ,6 60B3 t:.. ,- I~N ..;

6 13.6 3.7 B.7 027 1.7 2.7 355 7,b N 39M -4.3M 2.0 77311 6
7 14.8 3,4 9.1 059 1.7 2.9 075 7.6 ENE 42 -3.b 0.0 8196 7
B 13,6 2,b B.l 054 1.9 2.6 025 6,3 NE 47Ji1 -2.71"1 .4 4700 a
9 10.8 3.6 7,2 012 2.1 2.9 3% 9,5 N 44 M -3,41"1 ') 3723 9...

10 13.7 4.6 9.2 064 2.3 3.0 094 7.6 MNE 46M -2.11'\ O.il 5598 tn
11 10.9 2.b 6.B 264 1.5 2,5 238 7.6 WSW bb'" 4,2M 3.2 5840 11
12 14.4 5,1 9.B 246 1.1 2.0 247 8,9 W 5UM 1,1"" .2 7103 12
13 15.B 4.2 10.0 241 1.4 2,3 246 7.6 WSW 41}O'1 -.81'1 0.0 7218 13
14 14.7 4.2 9.5 264 .8 2.3 244 8.9 W 50M 2,1~ 1.4 6538 14
15 13.a.... 4.6..., 9,2..... 245 .... .7M 1,6'" 24bM 7,Q.tINW~ lH ltHH 1.2..., 6801,001 15
16 14.3 .... 4,b..., 9.S", 190"" 1.6M 3,1MI0311 b.1--/'lI5SE(f'\) 5t.., 2.2M ,8 M 8563..., 16
17 17.81"\ 10.3 J"I 14.1M 303.... LIM 2.0 Ii' 278"" 7.0", Ii ("")34-"" -1.51"1 O.O;lll 1005iJII 17
18 21.2..., 12.3 ~ Ib,S", 006111 .1J'lt 2.714 2641"1 7,6,.,WNw/M)32 1"1 .01"1 O,OM 9992M 18
19 16.5 4.6 10.6 251M 2.5,0lil 3.4jl1t 249 M 8.9,., \rl ("")58 M 6.4M 1.2 7124 19
20 19.2 M 3.5 ... 11.4"" 2561'1 2.0 M 2.5 M 219 '" 7,6" WSWli'lH9 M 4.3 ...... 0.0"" 9070'" 20
21 21.3 4.0 12.7 274 .... 1.9"" 2.6 JIlt 355 J'I B.3"" W(11)44,M 4.5M 0.0 9il35 21
22 19.5 8.5 14,0 258 3,3 3.4 253 8.3 WSW 55 ...... 7,5M 0,0 afi13 22 ""'"23

ci

23 17.3 9.8 13.6 260 3 , 3.4 247 ~.6 l,JSU 521'\ 4,8-"'" 0.0 6720.-
24 23.B 6.1 15.0 088 1.0 2.0 113 7,6 E 0.0 9518 24
25 2&.1 b.4 16.3 250 1.3 3.1 219 8.9 WSW 49...... 4.7}o'\ 0.0 93b8 25
26 18,7 7.3 13.0 253 3.5 3.6 24B 9.5 WSW 59"" B.2.,...., .4 738B 26 """!

27 12.7 4.9 8,B 257 1.0 1.8 236 5.7 WSW Hi iH·He 9.8 3043 27
2B 16,5 6.2 11.4 224 .7 2.5 240 8,3 Ii 60 ,., 7,4M .4 6225 28
29 17.3 4.5 10.9 220 .6 2.6 251 7.6 wsw 51 .... 5.5~ .4 5633 29
30 20.1 7,5 13.8 257 .8 1.5 090 5.7 WSW 4bM 3.51"l 0.0 8293 30
MON1H 26.1M 2.1/'1 10.5}o\ 276/01\ l.0"" 2,71"1 2.70 ... .9,5"/"I WQ"\) 4b.l"l l.6M 39,4~ 2840821"

GUST '..,lEI.- , AT MI!IX. GUST MHW~3 ;;,: INTERI..)ALS S. ,
GUST VEL. AT MAX. GUST MINUS 1 INTEf';:VAI_ 2.'5'
GUGT VE.L. AT MI;X. GUST PLUtl 1 INTER'.)!;L 3.8
GUST \}EL. AT MAX. GUST PL.US 'j H-HEH \JALS 3.8'-.

NOTE: REL.ATI ljE Hl.Ji"\IDITY READINGS I~RE UNR E!.. I (~BI_E WI-lEN WIND SPEEDS r:ltRE LE~:lfi Ti-IAN
ONE METER PER ~lECDND . SUCH READINGS HA')E NOT BED~ HKI...UDED IN THE DAILY
OR MONTHI_Y MEi:~N F'Ol{ RELATII")E:: HUi"lIDITY !~Ii'-lD DEI"J PDINT.

'X•.x- ·x· .'t: SEE NOTES AT THE B~lCK OF THIS REPDRT .X- 1<,:;<, ';(.

""'"-i:
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16
! 12
'\
r::l B
~ 4
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING June, 1983

l.jELOCITY (M/S)
~

0.2 1 .0 3.0 6.0 10.0 '1 ':.'i • 0 ;~O • n "tl
I

TCl TO TO TO TO TO OR J

DIRECTION 1 .0 3.0 6.0 10.0 15.0 20.0 GRE;ITH~ TDT r:OlL.
~._~--~-----------~-----------_ .._-----------------_.--_._-------_._------.__ ._._~

N ,48 3.87 2.21 0.00 0 ,00 0 .00 O. DO r. c.;' ~

...;} ....J{::-

NNE co 1::- 2.06 1 "'.)1::- (J.OO 0,00 (J.OO 0,00 3.8'7I ,J ...J • ".. ,.J

NE ,48 2.47 .92 0.00 0.00 0 ,00 0.00 3.8'/

EN I:: .74 2.91 2, O~3 0.00 0,00 (J .00 0 .00 ~i. 68

E t::':-;) 3.39 1 · '73 0.00 0.00 0.00 0.00 ~5. 64• .:J ...

ESE .44 4. '1 '7 1 .44 0.00 0 .00 0,00 0.00 6.05

SE ":;" -l' 2! 14 1 .11 0.00 0.00 0.00 G.OO ~3 . 50• ",'1:)

~1\3E . 1 ~:; '1 .40 .70 0.00 0 .00 0.00 0.00 ij ':"'IS='
1_ • ,.....J

S .04 1 ,22 · 'l1 0,00 0.00 0.00 0.00 1 l3t:)

581).) ,2(] 1 ';)';) .11 0.00 0.00 0.00 G.OO 1 ' .;)
I L...I_ • tj,;"

SW .11 1 .81 2.03 .04 0.00 0 .00 O. DO 3, (IB

~jSW
.... e:" 4.57 '1~~.~30 .7'7 0 .00 0 .00 G.OO 18.40f ~:hJ

~J .77 9.96 8.63 .18 0 .00 0.00 /j, 00 "1(?~:;4

WNW I 5(] 8.67 "1 · (1'5 0,00 n.oo 0.00 0 .00 11.21

NW .55 2.47 ':I ' 0.00 0.00 0 .00 0.00 :'-5,2B• t:..b

NNi"J J':'" "'J 2.14 .41 0 .00 0.00 0.00 0,00 3.06I \.Jl_

r.:'J'lLM , 1 1
.... _._-- _._ .... _- ______c

...... _----_. _._._-- -_ ......_- -_........, .._- _._ .... _-
TOTAL '7.04 54.46 37.39 1.00 0 .00 0.00 0.00 100 .00

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT .
2712 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUE~CY SUMMARY
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R!M CONSULTANTS. INC.
SUSITNA HYDROELECTRIC PROJECT

WATANA WEATHER STATION
June, 1983

NORTH..................
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..............
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.......... )"'20

15-20
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6-10

10-15

'EAST

'5'" '. 1s.,".lSYo··2ax·.2S,,·:3ar.
,.." '. .. :

.. "11'1 ..

WEST'

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

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

................ % ) CALM

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

SOUTH

WIND ROSE PLOT
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HDURLY PRECIPITATION Sl.Ji·IMf~R y FClF< 1,J~IT{~NA I.~I F~p.1 THER DT('~T:rClN

Dl~TA TAI<FN DUI~ INC July. 1Ci a"I,'0,..'

i"""
PRECIPITATIClN 'J,:')I .. l.JE F; ARF :1:1'01 MII ..l...IMETEP~3

HOUR ENDINC
r

DATE 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 tOGO 1700 1800 1900 2000 2100 2200 noD 2400 MF
----------------------------------------------------------------------------------------------------- -------- ._----_._----- ._--_.... ....._-- ..-...

0,0 0,0 0.0 .4 ') 1.0 .8 0,0 0,0 U 0,0 0.0 0,0 0.0 \l.O 0,0 0,0 0,0 0.0 U [1,(1 U,O ~,4 2,6,~

') 3.4 ') .6 0.0 0,0 0.0 0,0 0,0 0,0 u n,o 0.0 u 0.0 0,0 0,0 n,o u n,n 0,0 :1.0 n.o 8,0 P,O'- ,~

3 0,0 0,0 0,0 U 0,0 0,0 0,0 0,0 0,0 0.0 0,0 0,0 U U 0.0 0,0 0,0 ,4 0,0 rr.o 0,0 0,0 0,0 U
4 0.0 0,0 U 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0,0 U 0.0 0.0 ,6 ,f! ,( .., 0,0 0,0 0.0 0,0 C,O; ~

~ 5 U 0,0 0,0 0,0 0.0 0.0 U 0.0 0,0 0,0 U 0,0 0,0 0.0 0,0 U 0,0 0,0 0.0 (1,0 0,0 [i,0 UI U
~ 0,0 ,4 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 D,n 0.0 o.I} 0,0 0,0
7 o,n ,2 0,0 0,0 0,0 n,o 3,0 0.0 0.6 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 U
8 0.0 0,0 0,6 0,8 8,8 0,0 0,0 0,0 0.0 0,0 0,0 0,0 0, I} 0,0 0,0 0,0 0,0 6,0 0,0 U 0.0 0,0 D.O 0,0r-- 9 0,0 n.o 0,0 .4 0,0 0,0 0.0 0,0 0,0 0,0 0.0 0.0 U 0.0 U 0,0 0,0 0,0 U 11,0 U 0, I} 0,0 0.0I

10 0,0 0,0 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 0.0 0,0 ,4 Ul 0,0 3,2 ') D,a ,6 II, <.

11 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 U 0,0 0,0 0,0 ') o,n 0,0 1:,j..

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 U o.a 0,0 0.0 0,0 L
13 0,0 0.0 0.0 0.0 0,0 .4 ,9 0,0 ,6 0,0 ,4 1.6 0.0 0.0 0,0 0,0 0,0 0,0 n, 0 0,0 U 0.0 0,0 'J 12..
14 0,0 0,0 0.0 0,0 0.0 0.3 0.0 0,0 0,0 0.0 0,0 0,0 ,4 0,6 0,0 0.0 ,2 o,n ,6 n,o U 0.0 U u,O .,.
lS 0,0 0,0 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 U U 0, 0 0,0 0,0 0,0 1~....

!"'" 16 0,0 0,0 0,0 0,0 0.0 0,0 U 0.0 U 0.0 0,0 0,0 0,0 0,0 0,0 o.n 0,0 u u 0.0 0.0 0,0 0, {) 0.0 1i

17 0,0 0,0 0.0 U 0.0 0,0 0.0 U 0,0 0,0 ,f. 3,6 "' ':) 5,6 3,6 1.2 0.0 0,0 ') ., ,4 ,6 ,6 ,4 I", ,,- .'- ,,-

18 'J ,2 .8 .f:. .4 .b .b ,6 ,8 ,8 ,f:, .4 0,0 0,0 0.0 U 0,8 U U 0,0 U 0,0 0,0 0.0 L.L

19 0,0 U 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 4.8 0,0 8.0 0.0 0,0 0.0 0,0 0,0 0.0 F
20 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 o.n 0,0 u o,n. 0,0 0,0 o,n OJ .6 0,0 0,0 ~,

,L 1... 1•

21 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 n.o n,n 0,0 0.0 0,0 0.0 U U 0,0 0,0 U 0,0 0,0 0,0 ""'"22 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 ,4 0,0 U 0,0 0,0 0,0 .6 \,8
">,.
L:,-

23 2,8 2,2 3,4 1.4 1.4 .6 ') 0,0 0,0 0,0 0,0 0,0 ') ? 0,0 L 0.0 0.0 U 0.0 U 0.0 n.o 0,0 ..,-.... ,,- ,L ,U '-"
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 U U 0,0 0.0 0,0 0.0 0, {I 0,0 0,0 ~.'.....
25 0.0 0,0 0.0 0.0 ij .0 0.0 0.0 0.0 n,o 0.0 0,0 0,0 0.0 0,0 n,o 0,0 0,0 U U 0,0 0,0 0,0 0,0 U ':'~c

".~

26 0,0 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 0.0 2t
27 0,0 0.0 U 0,0 0.0 0.0 0,0 0,0 0.0 0.0 0,0 U 0,0 U 0,0 U 0,0 0,0 U 0.0 0,0 0,0 \1.0 0,0 "1-

~,

28 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 U 0,0 U 0,0 0.0 0,0 0,0 0.0 0.0 0,0 o,n. 2i:
29 0,0 0,0 0.0 0,0 0.0 0,0 0.0 0.0 0,0 0,0 0.0 U U 0.0 0,0 0.0 0,0 .9 2.6 2.0 ') ') ,8 ''J 0.0 ..,0

("d.. ,j.. ,::
30 ') 0.0 ? 0.0 0,0 ,2 'J ') ,2 '1 .2 ,6 ,8 .4 ,2 ,R e.tl ,4 ,4 1.2 'J ,4 .4 ,6 3r,t- .~ ,t- o<" .L ,L

31 ,6 1.0 .8 1.2 2.0 ,6 ,6 .4- .4 0,0 O,D 0,0 0.0 U U 0,0 5,4- U ,4- n.o 0,0 u 0,0 0,0 i~
:.!~

!"'"

ll'"
,

!

-------=---_._--~_.:..-_--_._-----------------------
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING July~ 1983

DAY 01 DAY o:? DAY 03

HOUR DEW WIND WIND GUST MAX, HOUR DEW WHlD WIND GUST MAX, HOUR PJ=:W WIND ~IND GUST MAX.
NDNG TEMP, POINT RH DIR, gPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR, SPD. DIR. GUST RA» NDNC TEMr, POINT RH DT.R, gPD, !HR, GUST RAD

DEG CDEG C ZDEG. MIS DEG. 1'I/S MW DEG CDEG C ZDEG, MIS DEG. MIS M!4 DEG C DfG C i DEG, MIS DEG, Mfe' MWI·J

------------------------------------------- ------------------------------------------- -----------------------_...._----------------
0300 11.4 H*** '** 325 ,.' 347 1.9 2 HOO 7.7 U*'»'/i H 259 5.0 270 8,S' 2 0300 9.1 ·)E/&H :H 2BO 1.9 27)' 3,2 3
0600 It). i *HH U 332 ? 070 2.5 6 0660 8.0 H*** U 270 'j ~ 'JX::., 4~~ 10 0600 10,1 H*** ** 281 l,9 283 3,2 16• I 1- 1-' L"Y I

0900 11.7 '11**** n 266 2,5 'Jr'J 5.1 29 0900 9,8 **H* H 269 216 283 5,1 32 0900 12,6 HH'~ Hf 265 'J r 2~;B . 5.1 30-"..if.. ... ,,,)

1200 11,5 ***** ** 244 5.3 240 7,6 33 1200 12,7 7,4 70 25B 3,4 273 &.3 54 1200 17.0 6,2,W 272 1.9 243 4,4 64
1500 11.2 H*** *'.4 248 5.4 247 7,6 17 1500 14,3 6,7 60 263 :3.1 261 5.7 24 1500 19.8 3,4 34 258 1.2 ?O1 3,8 41
lBOO 10,7 H*** *'II 242 5,3 243 7.6 6 1800 13.6 7,4 66 244 3,9 240 7,0 j 5 1800 15,3 Hl!H H. 26E! 1,0 26"5 7,0 16
2100 10.0 ***n ** 249 4.5 247 7,0 1 2100 11,3 n*** *'~ 251 3.1 243 5,7 2 2100 14,6 H*H ** 277 1.6 277 5.1 '3
2400 9,1 ***** u 252 3.6 252 6.3 t 2400 9,5 HU* ** 267 2.2 264 3.8 1 2400 13,1 *HH ** 043 '1 a04 ,., r 1, I (..I·,J ~

DAY 04 DAY (] ~'j Ill:;1' 06

HOUR DBI WIND WIND GUSTHAX, HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
NDNG TEMP, POINT RH DIR, SPD. DIlL GUST RAD NDNG TEMP, POINT RH DIR, SPD, DIR, GUST RAD HDNG TEMP. PI)UH RH DlR, gPD. IHR. GUST RAD

DEG CDEG C %DEG, MIS DEG. MIS MW DEG CDEG C ;: DEG. HIS DEG. MIS MW DEG CDEG C %DEG. HIS DEG, MIS MW

------------------------------------------- ------------------------------------------- -~_-------------------------------_._---~--~

0300 11,2 ***** ** 022 ,9 008 2,5 3 0300 10.2 ***** 1I* 256 2.B 258 5.1 2 0300 11.1 H*** l!'l! 250 3.4 229 5,7 3
0600 13.3 **Ul! ** 304 U 295 'J r 18 0600 11 ,2 H*** Hi 25i 3.3 253 5.1 17 0600 11 .0 ,H:fH ** 254 3.8 263 t) I 3 'j

L.,,) ,.'
0906 16.3 10,5 6B 274 1.5 285 3.2 25 0900 14.0 l!*'IIl!'II ** 250 -, ') 242 5.1 38 05'00 13.2 *H** ** 248 4,0 250 6,3 41oJ ....

1206 20.1 8.8 48 003 1.8 035 5.7 24 1200 17.9 11.::; 66 2/,1 3,0 ::63 5.1 B5 12no 15,6 H·Hlf ** 248 4,7 261 7.0 "t
f"

150B 15,3 HU* ** 033 .':t 105 7;0 7 1500 21.2 12,4 57 'JE"" 2.7 246 5,7 77 1500 11 ,S HlFii·)f ** 217 6,B 235 9,5 38.... ...,,)/

1800 14.2 H*** H 259 ') 'J 266 5,7 10 1800 19.8 ***** ** 257 3,7 251 5 ., ~!6 1800 10.2 *UH ** 251 5.4 244 9.5 0....... " I

2too 11. 9 HU* ** 246 4,6 239 7,0 3 2100 15.3 u*** ** 250 4.5 268 7,6 3 2100 9,2 H**1i ** 254 ., ? 262 5,7,~j I ~

2400 18.3 HU* H 253 3.9 245 6.3 t 2400 12,9 ***11* n 245 4.3 24b 7,0 1 2400 8,4 ***'** ** 273 1.8 250 4,4

DAY 07 DAY OB DAY () <?

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX,
NONG TEMP. POINT RH DIR. SPD. DII?, GUST RAD NUNC TEMP, POINT RH DIR, SPU. DIR. GUST RAO NUNG TEMP, POINT RH DIR. SPD. DIR, GUST RAD

DEG CDEG C i:.DEG. tllS DEG, MIS MY DEG CDEG C i: »EG, MlS DEG, MIS MW DEG CDEG C i: DEG. MIS DEG, MIS MW
------------------------------------------- ------------------------------------------- ---------------------------------.---------
0300 8.·1 ****1I H 279 1.5 28S 2.5 2 0300 7.1 H*** H 349 1.2 353 ,., r 3 0300 8.1 HB'·» ** 062 2,8 076 9,3 2".oJ.
0600 9.2 H*H ** 266 1.1 282 2.5 13 0600 B.8 ***** u 099 ,7 137 2.5 14 0600 8.7 ***** ** 070 4,D 078 '7.6 13
0900 12.3 U'.4**** 189 ,8 213 'J r 36 0900 13.6 4,5 54 121 1.1 102 5.1 42 9900 10.7 J!'IF,;:~* ** U71 3.9 076 7.0 30.... ,,)

1206 14.6 7.7 b3 234 .8 256 3,2 43 1200 16. B 2,7 41 104 4.0 in8 7,6 48 1200 12,7 5,4 61 06b 3,8 0"'1 6.3 731J

1500 15,3 7,6 60 202 ,6 300 3.2 42 1500- 15,1 4.8 50 257 3,9 20.2 6,3 40 1590 15.4 :U 44 046 2.5 059 7.0 46
1800 15.7 8.0 60 078 1.1 129 2,5 18 1800 12,4 5,b 63 244 5,3 244 '1 L 29 1800 11.3 H'II'H n 012 ,6 009 5,1 14~ ~ u·

2100 12.4 ***** ** 328 .9 304 5.1 2 2100 B.8 H*** ** 247 3,5 249 7.0 :3 2100 9.1 ***H ** 264 4.2 261 7,0 'l
'-

2400 8.9 ***** ** 275 2.1 280 4,4 1 2400 7.3 u*** ** 004 1,5 359 7 ':! t 2400 7,7 ifHiH Hi 265 'J ':! 261 5.1 1
oJ,'- .... '- •
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING Julu~ 1983

DAY 10 DAY 11 DAY '.1 :.::

HOUR DEW WIND WIND GUST MAX, HOUR DE~ WIND WIND GUST MAX, HOUR DEW ~lND WINP GUS! MAX,
NDNG TEMP. POINT RH OIR, SPO, OIR, GUST RAD ».DNG TEMP. POINT RH DIR. SPD. OIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD

DEG CDEG C% DEG, MIS DEG, MIS HW DEG CDEG C %DEG, MIS DEG, MIS HW DEG CDEG C %DEG. MIS DEG, MIS MW

R,e 111** ** 245 4.4 23b j,D 3
9,4 ****1 ** 244 4.0 251 7.0 24

12JO **1.** *Y: 24~ 4.A ~ft1 7:6 76
15:B 7.9~? 247 615 2SJ S.9 90

liSe(l
~90G

1~~OO
1500
1800
2100
2400

7.0 ***** ** 282 1.B 288 3.3 2 0300
R,~ **~*f ** 25£ 1,r ?5: 4,4· 2t 0600

11.9 9.5 85 239 J,8 24~ ;,(1 3709no
14,2 3.3 4B 257 4,4 246 7,~ 31 12UO
lb,4 1,236 257 4,5 24& 8,9 72 1590
10,8 6.8 76 262 4,4 259 B,3 3 130(1
9.7 ***** ** 283 2,1 019 6,3 2 21aO
8.9 ***** 1* 275 2.8 281 5.1 1 2400

8,1 ***** ** 263 3,7 enD b.;'
9,f; ***** ** 2SV 4.3 274 6.3

lD.7 11111 II 253 5,1 261 R,3
12:7 ~***I ** 2~7 6,2 249 8:1
13.8 B,3 69 248 5.4 24& 8.3
13.9 13.396 246 4,9 242 7.6
11.1 ****1 1* 255 4.2 252 7.6
9.4 *1*11 ** 2h4 }.6 268 5.;

3 mo
lB n600
27 OS'~f!

~? l':'on
~;~ j",Utf

12 1800
1 2100
1 2~(l"

15,9 6,~ ~i3

10.2 *HH :H
::I •& 'B'·HI :H

2~8 ~f9 '?41 H,0 8~

249 h~1 23~ 8,~' ... ~{
250 5,7 252 R.9 3
246 3.B 254 7:3

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MX.
NQNG TEMP, POINT RH DIR. gpo. DIR. GUST RAD NDNG TEMP. POINT RH DrR. SPD. DrR, GUST RAD NDNG TEMP. POINT RH DIR, SPD. DIR, GUST RAP

DEG CDEG C %DEG. MiS DEG. MIS MW DEG CDEG C t DEG. MIS D~G, MIS MW DEG CDEG C ~ DEG. MiS DEG. MIS XU

[).3 30
5,1 3
2.5

072 L 9 2
100 1, 9 13
zeo 5,1 77
253 7,0 1nt
251 7.0 27

,6

1.0
1.7

257 4,;:'
274 3. t
284 4,0 298
297 2.6 235
289 1,2 2SB

15,6 7,4 58
16.9 7.0 52
17.8 4,3 41
13 ,0 10,2 8:~

10.9 HHlE **

7,8 ***** ** 097
9,7 ***** ** 092

13,7 ***** lIlE 275

3 030B
31 0600
39 0900
50 1200
7! 1500
7 1808
2 2100
1 2400

019 .5 100 Vi
329 .3 004 1,9
254 1.7 246 4.4
267 4.6 257 9,5
263 3.4 293 7,0
e77 2,7 267 3.9
286 1.4 272 4.4

.7 124 2,5

7.3 ***** **
9.1 ***H *·1

11.9 6.7 70
12.7 4.9 59
15.1 ::;,b 53
12.5 Hlin **
10 .6 ***** **
10,2 **1*1I ** 067

2 0300
b 0600

4.4 22 0900
4,4 25 1200
::;, I 15 1500
7.0 15 1800

2 2100
1 2400

25! 5,1
2M
279
265
238

.5 146 3,2
302 2.5

21:.5 2.1 252 4.4
21:.0 1,b
2115 2.4
264 1,8
257 1.2
251 2.4
t 01
317 1.2

a.B ***** **
B.b nUl H

9.6 n*H 'H

1fi ,5 HIH n
11.8 **·1** II!

9,6 UIH III

B.5 Inn lEI

8,3 *ou **

12Du
1:503
1800
2m
2400

0300
Ob08
0900,....

!

,...
I

DAY 16 DAY 1 '7 DAY 1. H

HOUR DEW ~IND ~IN~ GUST XAX, HOUR DEW WIND WIND GUST ~AX. HOIJR DEW WIND WIND GUST MAX.
NONG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH THR. gPD. DIR. GUST RAD NUNG TEM? POINT RH DIR, SPD. DIR, GUST RAD

DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG. illS DEG. HIS MW DEG CDEG C %DEG, MIS PEG. MIS HW_____e._____________________________________ ___________________________________________ ___________________________________~-------

0300 7.9 ***** n 308 1.0 270 3.8 3 3360 9.9 HUll ** 272 1,5 280 5.1 2. 0300 5.9 *UH ** nso 1,6 050 3,e "L
0.)00 16.6 nu* ** 083 .8 092 1,9 33 011011 to.3 f**** III 267 1.6 258 3.2 14 0600 5.7 **!!*!! H 076 .7 049 3.2 9
0900 14.5 6.9 bO 256 1.1 268 3,B 32 0900 13,1 7.2 67 259 ., " 239 3.B 91 0900 6,2 ***H ** 139 1,1 12S 3,8 18L.L

1200 16,4 7.7 56 268 3.4 262 7.0 441200 lUI nHlI ** 249 3.3 2.3'5 9,5 4 1200 8.1 lFHH ** 125 2.0 \"" 4.4 34~L

1500 16.7 6,8 52 266 4.1 261 7.0 23 1500 9,7 H**lI :Hi! 239 4.8 240 8.3 10 1500 12,2 5,0 61 255 1.6 239 3,8 53
1800 14.4 8,0 65 291 3.7 285 7.0 7 1800 9,7 HUll ** 243 3.5 245 td 9 1800 11.9 1,S 50 324 " " 338 4,4 11'-'L

2tOO 12. BHUI III 287 2,6 298 ~ ., 2 2100 9.0 UH* ** 289 1.4 259 3,3 1 2100 8.5 l'iHH 71 3'57 1.7 '3:14 3.B ".....11 I c.

2400 10.9 HHlI ** 2116 1.7 261 3,8 1 2400 6.b UHI ** Ob8 1.'5 OOb 3,2 1 2400 6,2 H*H ** 024 1.0 032 2,5

-----_._------------------==""'=======''''''''''~~-----------



THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKFN DURING Julu~ 1983

DAY "19 DAY ;:~"l.

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND ~IND GUST MAX. HOUR DE~ WIND WIND GUST MAX,
NDNG TEHP. POINT RH DIR. gPD, DIR. GUST RAD NDNG TEHP, POINT RH DIR. gPD, DIR, GUST RAD NDNG TEMP, POINT RH DIR, SPD, DIR, GUST RAD

DEG CDEG C %DEG. HIS DEG. MIS MW DEG CDEG C %DEG, MIS DEG. MIS MW DFG CDFG r. %DEG, MIS DEG. MIS MW

0300 6,0 **I~I ** 354 ,R 054 1,9 '3 0300 *1*** *1111 1* 27~ 1.9M29~ 3.~*** 0300 ***** **1** ** 178M 1,~~ l?'f~ 2,~***

0600 8.5 *1*** *1 322 .7 353 2.5 28 0600 **1*1 ***** ** *** *1** *** **** III 0600 **11* ***** 1* 2R~ .5~31~ i,~**

0900 H'Hlf *nn H 254M .9"" 248",3.2,.,0* 0900 ***·)!I HIH H 271M 4,4;, 269.-\ 6.314**'* 090n *HH H·:tH H HI H-lf* *·:H HH HiX­

1290 15.4 .3 36 021ML4M35S~'3.8...,331200 15.2 *HU ** 2f>3.lo\5.2M252J.\B,3""B61200 16,5 -.3 31 20tM1.6I"26~4.4",,90

150 0 1b. 8 -. 1 32 316 1.5 290 4,4 32 1500 13,4 7.0 6.5 244 4,5 235 7,6 25 1500 17.1 ,1 32 Oe,8 1.. b 11 B !5 ,7 2&
1800 14.7 6,3 57 065 .5 231 8,9 2b 1600 13.1 ***** ** 250 4,1 241 8,3 16 1300 14,4 3.5 48 259 3,5 264 9.5 31
2100 11.7 5.4 65 324 1.0 284 3,8 2 2100 10,4 1**** ** 282 2,7 288 5.7 2 2100 10.8 *1*** ** 272 2,4 2~0 7,0 2
2400 ll'HH HllU III 229M 1. 4",2471'\ 4.4~ol!J! 2400 n-l!1* H*** II 274,.. 2,3.... 25S11 3,~** 2400 Hlfll* 'l!H"** H 35~ L /i4. 15e"" 2,5HtH

HOUR DEW WIND WltJ.D GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DEH !IIND WIND GUST MAX,
NUNC TEMP. POINT RH DIR. gPD. DIR, GUST RAD NDNG TEMP, POINT RH DIR. gPD. DIR, GUST RAD NDNG TEM?, POINT RH DIR, SPD. DIR, GUST RAn

DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG, MIS DEG. MIS MW DEG CDEG C ~ DEG, MIS nEG, MIS M~

6300 *If*l* lllflfll* ** *If* **** *** ll*lflf llll* 0300 8,1 **1** ** 268 3.b 265 7.0 1 0300 ***** ***** ** *** **** ll** **** ~**

06U~ **lflflf **1** ll* 171~ 2.9,.. 17~ 5,~*** 0600 7.5 I*lf** ** 240~ 1.~2b~ 5.1~ e 0600 ***** ***** *1 *** **** *** ***1 ***
090D 11*11** nu* lfll H* H** H* lIn* n* 0900 H**ll HH* n l1f.11ot .9"'11(l,ol.1.;:"·1l1l* 0900 11.5 8.9 B4 240M l.P.... 27~3,2,..32
120~ 18,3 2.0 34 23a~3,~236~5.7",761200 HUll *HH ** n* **** *** **** H* 1.200 13.9 1,5 43 2?~1.~c:~I~",,5.1M~2

150n 19,6 -1.624 239 4.2 240 7.6 71 1500 ***** llll*lf* llll *** **** *** **11* *** 1500 14.7 2.5 44 260 2.4 246 5,7 39
1809 lb.4 7,9 57 294 2.8 332 6.3 351BOO 10.2 ***** ** 22~3,OM 255A 5.7~ 24 1800 13.1 5.1 58 26.5 3.8 276 7,(; 11
2100 12,7 *ll*ll* III 273 2.6 260 6.3 1 2100 ***** ***** ** 2j8M4.2M235",5,7~*** 2100 10,8 ***** ** 253 2,1 251 4,4 2
2400 10.8 nHll ** 267 3.5 2b5 7.0 12400 ·n*** Hlf*lf n 283Jo.LOJ\ 294,.. L9J1·)';-l!* 2409 8,5 **UlI ** 283 1.2 295 2,5

HOUR DEW WIND WIND GUST HAX, HOUR DEW WIND WIND GUST MAX. HOUR DE~ WIND WIND GUST MAX,
NDNG TEMP, POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DrR, gpo. DIR; GUST RAD NDNG TEMP. POINT RH DIR. BPD, DIR. GUST ~AD

DEG CDEG C %DtG. MIS DEG. MIS MW DEG CDEG C l DEG. HIS DEG. MIS HW DEG CDEG C %DEG. HIS DEG. HIS HW

0300 ***1* **1** ** 230", .91'\ 27'lJ4. 1,~** 0300 H*** UlI** !f* 295,.. 1. 6Jlo'295", 1.9",*** 0300 8.5 n*** ** 287 .'1 30t 1.9 ':I
<-

0600 *nH *nn ** !Ill! **** *** **** !f*lI 0600 lIlIlIlI* *1I11** *1 Illl! H** *** *1** *** 0600 9,7 u*** H 083 ,8 084 1.9 lB
0900 ***11I ****If *ll u* H** !I** **** *1I* 0900 ***** *1I*** *1I lllflf **lflf *** **** *** 0900 ***** ***** 50 1651"\ .11"\301113,2"55
1200 17,0 -1. 3 29 263M2.1M 277".5.1"",79 1200 15.9 4,3 4b 272 4,1 259 7,6 94 1200 H1.5 -1. 5 26 355 .4 1.25 6,3 97
1500 lb,9 -.5 31 26.8 3.3 264 7,0 72 1500 15.9 3.9 45 272 4,7 266 7,6 67 1500 19,4 -1 ,2 25 2b5 2:3 .,n'1 8.3 77t.O.,;

1800 14.7 1,8 42 277 4.6 278 3,3 23 1800 13,'; 4.8 55 272 4.8 258 B.3 23 lBOO 18,7 t2 29 271 " C' 279 5.1 18,L.,J

2100 10.2 HUll ** 28B 3, t 292 6.3 2 2100 11.3 *HU U 278 2,3 287 6.3 1 2100 13,7 5,4 57 273 2.4 250 3,8 ':'...
2400 8.5 HllH ** 2ab 1.7 2BO ':I "" 1 2400 9.9 ***** ** 255 1.0 281 2.5 1 2,100 11,6 HllIll in 295 1.3 276 2,5L. nJ
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING Julv! 1983

DAY ?8 DAY :::9

HOUR DEW WIND WIND GUST MAX. HOUR DEW WINO WIND GUST MAX. HOUR DE~ WIUD WIND GUST MAX.
r NDNG TEMP. POHH RH orR. SPD. DIR. GUST RAD ND~G TEMP. POHlT RH DIR. SPD. THR. GUST RAD NDNG Will. POINT Wi DrR, 9PD. DrR. GUST RAO

DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C ! DEG. MIS DEG. MIS MW DEG CDEG C 4 DEG. MIS nEG, Mrs MW

2&9 2,8 258 4.4
264 3.4 258 5.1
259 3,1 258 511 15

""

246 5.7 22

270 3.2274 1.6

244 3.&
252 3,7 247 ).7 22
254 3.6 253 6,3

9.3 ***H H
9.2 H*H **

10,2 H:tr** 'H­

11 ,(I ''''If*** -If-lf
11 .7 'X--:W,-::'; -HI

11 ,0 HH* **
9.7 ***** ** 253 2.3 254 3.8
9 ,1 ***·)1-lf **

16300
;~O 0600
b8 wm
90 1200
28 1500
6 1800
1 2100
1 240(1

263 2,7 255 6.3
273 2.0 259 3,2
2~1 3.6 236 b.3
243 4.1 242 7,0
241 4,2 231 7.b
238 5.6 23810,2
253 2~9 241 5.7
274 2.0 270 3.8

10,6 **lItH n
12.2 *UH **
15.9 8,7 b2
tEL? 4,4 39
17.8 6.9 49
11.9 ***** Hi

9.7 H**ll **
9,4 ***** **

0300 7.1 H*** ** nt3 l.S 3sa 3.2 2 0300
ObOO HUl! *U'H U 067",1,(t.'\OI'Jo\jo'~U 0600
0900 16,6 6.451 1621"\ .9Mll~;~V5",56 0900
1260 20.8 2,029 246 1.7 269 5.7 83 1200
1500 21.4 -1,2 22 272 4.9 279 9.5 67 1500
1800 19.5 -1.1 2S 270 5.3 272 3,3 ~7 1800
2100 12.9 5.6 61 262 3.4 260 7,b 2 2100
2400 12.7 ***** ** 268 2.3 239 5,1 1 2460

:Ot~! Y 31

HOUR DEW WIND WIND GUST MAX.
NDNG TEMP, POINT RH DIR. 9PD. OIR. GUST RAil

DEG CDEG C %DEG. MIS DEG. MIS MW
-------------------------------------------
0:180 B. 5 HH* lI't 256 1.B 253 3.B t
06UO 8 ,9 H"Hl-~ n 244 1.5 253 :U 11
0900 11.0 l'iH** *'If 268 2. n 274 3,9 46
120u 14,0 ***** H 279 1.5 279 3.8 39
1500 1f!,1 u*n ** 360 l.b 007 3.8 71
1800 12,7 HU* ll-l! 272 1.2 ,')') 5.1 30•.IL.",

2100 11,5 iHl!** ** 258 -,4 260 2,5
2400 10,5 HUll H 2n 1.3 25b 312
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MONTHLY SUMN(.'II~Y FCm I,JATANA \,.IEATHEF~ BTATION
nATA 'UWEN nUF~ ING JIJ1~.I .. :t ?B3

RES, RES. AVG, MAX. MAX, DAY'S
MAX. MIN. MEAN WIND WIND WIND GUST GUST PI VAt. MEAN MEAN SOLAR

"""!DAY TEMP. TEMP. TEMP, DIR. SP). SPD, DJR, SPD, DIR, RH DP PRECIP ENERGY DAY i., DEG r: Mii ~IHlS!)M
.r

DEG C DEG C DEG C DEG MIS 11/5 DEl, HIS .)1,. .Ji

---------------_._------------------------------------------------------------------------------------
12,7 9,0 1n, 9 251 3,3 3.6 240 7.6 ws!.~ 7.4 345~

') 15.1 7.7 11.4 259 ::I ') 3,3 270 B.9 W 4.2 51 t.p, ')

'- 'I.. I'.. ,.
7 19.8 a.n 14.3 27·~ 1.7 2.0 265 7.n Ii ,4 6178 3"
4 2U 10,3 15.7 269 1.5 2.4 105 7.0 ~JSW 1.4 3293 4

'5 ')" ') 19,2 16.2 253 3.4 3,5 260 7,6 ~JSW n.n 6813 5t-r...1....

6 15.6 8.4 12,0 249 4,2 4,2 235 9.5 WSW .4 5000 L
\l

'1 15,9 3.0 12.0 264 .6 1.4 304 5.1 W ,2 4hl8 '7
I /

8 16,2 6.5 11.4 241 ,9 2.9 108 7.b ~sw 0.0 5910 P,

9 16,2 6.8 11 ,5 051 1.4 3.3 07b B.3 EN\': .4 501S 9
10 17.3 b,7 12.0 262 3.1 3,4 24b B,9 WS~! lU' 73(;3 10
11 15.0 7.8 11. 4 253 4,7 4,7 2'\9 8.9 WSW ~ 445~ 11,f.•

12 17.B B.l 13.0 247 5.1 5.2 253 8.9 wsw n,D B908 12
13 n,b 7.8 10.7 264 1.5 2.1 238 7.0 W 4,0 3m 1.3
14 15,1 6,8 1i.0 273 1.6 2,2 257 9,5 M 1,2 5925 14
15 18,2 7.2 12.7 277 1.8 2,4 253 7.0 WNW ? f)533 15,.
16 13.3 7.9 13,1 277 2.0 2,4 262 7,0 W 0.0 5493 Hi
17 14.9 b.b to.8 253 2.0 2.6 235 9,5 WSW 24.2 3225 17
18 13,7 5,4 9,b 031 ,5 1.7 122 4.4 N 6.,1;, 4233 1°L!

19 17.8'" 4.2"" 11.01'\ 3231't ,bl'\ 1.5'" 231" B,9M N(,41 4,8 6251",,9

20 15.9"" 4.7Ji', 10.3~ 266-'" 3.4'" 3.6'-' 252M 8,3.... Mla\) .8 6550",20
21 17.BM 4.21'\ 11. 0", 2671'\ 1.01'\ 2,4'" 264M 9.5'" WlIo\) U 7707,.,21
22 20,6..., 10,8,., 15.7Jl\ 258,"" 2,9.., 3,41't 240"" 7.6"'- W(,,) 2.8 9032~22

23 11.1,.., 7.4..., 9.31'\ 251 " 2.4'" 3.1M 265M 7. 0'" WSM~) 13,0 2m",;:!}
24 15,91'1 8.5'" 12,2"" 256 '" 212 M- 2.3" 276 JIll 7.61'1 ~) CI't) 0,0 7241,.,24
25 17.4"" 4.211 10.3,.. 276 '" Vi '" Vii'" 27B M lL 3,., WN~I (,.) U B526~25

26 16.a..., 8.5"" 12.71'\ 272 M 3.3M 3.4" 253" 8.3"" ~~ ~) n.n 84241'126
27 20.2.., 7.91'\ 14,1,... 278'" 1.1 .... 1.7'" 293 '" 3,3M M~) 0.0 7487" 27
28 22,1 .... 5.n ... 13 ,b,., 271 .... 2.3'" :U '" 279 '" If.S'JIt 14 "') n.o 77331123
29 19.3 9,4 14.4 219 3.3 3.4 238 10,2 WS\O! B,6 6293 '10

i .. i

30 11.9 9,6 16.5 257 3.0 3,0 253 6,3 WSW fL 0 NBS 30
31 16.1 8.5 12.3 275 1.2 1.6 322 5.1 W 13.4 ·1985 31
~ONTH 22l2M 4.2/11\ 12.2M 261M 2.1M 2.9" 238M I o.tIlWS~! (.et) M ~ 113.'1- 17~9%""

Gwn '-lEI., . AT t·~ (;)( . GU~3T MINUS ~? J t···iTF.F~ I·'}AI.. E 9.'
GU~3T \}!::}..• AT MP.X. Gl.JGT MTNun 1 INTEnv(.~I... 8·3
GU~:,T I')FL. . I~T Mr~X , GU~lT f' L.U r; 1- I~··.ITFRI.)r_II., ,.S'"
GUST VEL. AT MAX. GUnf p I...Uf; 2 JNTFH\.J{;LEl 9.9

r-iClT[': R[L.t.; T J 1•.)[ HUM 1 J) I TY l~ E::AD I NGD FII~ F UNI~ EL J ABI... E l/!HEN I.,! I ND ~:,p F::F::JiH Al;~ F I.F~:;~:: THI'-iN
ONE rlETEF~ P[J( !:lECUND. !:)UCH l:n:~';:()INCn l-tl~WI::: NOT :BEEN Ti'-,IL:L..U'OFO IN THE Ih'iILY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
nATA T(..)I<EN DURING Jo1 v.' 1983

DIr~ECTlDN

() .;:~

TO
l.0

1.0
TO

3.0

'"JEl...DCITY (M/!3)
3,0 6.0 10.0

TO TO TO
6.0 10.0 15,0

15, 0
TO

;:::0, (I

20.0
em

CPE(.~I rFT TOT(!l.,

N

NF

H6

,41

1 • '? I,

() no fJ4

(l,OO

() 00

() 0 0

n,oo

D,on

n,oo

() 00

f) 00

o 00

Ii 00

() 00

EN[

CAL.l"l

TDTf~L

,41

"15

,30

,41

56

,B9

,71

, 4~'j

1 ,3B

~I , () 4

,H:?

1 , 41

'7,00

:1. 4 l 5~~

't '79

1 ,9'7

':> 1..
I I ......,}

.O?

04

0'7

,"11

::1. ?O

.\ () ,H'?

1 ::.:;

,1 ?

0',7

o 00

o 00

iJ 00

(l,OO

o 00

() no

o,no

o 00

() 00

0,00

n,o\)

o 00

n 0 I)

n.oo

() , on

(l,no

fl ,on

() 00

0,00

0,00

n,on

(1 on

o 00

() 00

() 00

o,on

o 00

I.) 00

o no

() 00

o 00

o 00

{) , I) 0
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() no

o 00

o 00

n 00

(J,on

(1 00

n,Oo

{l 00

[I on

(1,00

o 00

0.00

o 00

n 00

o 00

o 00

(I 00

3 , 0 ;:~

2.0\6

1 ':l''','
.• r, •• l

1. 0 'I

"l , o,~

5, ::.:; 1.

:! 1.

'i00 00

NO'fE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT
2686 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY
;;!~:>'76 lJIND DBH[R')ATIDN!:) v.)DUI...D HAl')E BEEN CDRRECT FUlx ',I, ~::; t'1Ji\IUTF f)(.~rr-l,
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R&M CONSULTANTS, INC.

SUSITNR HYDROELECTRIC PROJECT
WRTRNR WERTHER STRTION

July, 1983
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING August~ 1983

1)1~Y 01 DAY 0;:>.

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND ~nm GUST MAX. HIM DH~ WIND WIND GL!8T MAX,
NDNG TEMP. POINT RH DIR, 9PD, DIP., GUST RAD NDNG TEMP, POINT RH DIR, SPD. DIR. GUST RAu NDNG TEMP, POINT RH DIR, SPD, J)iR, GUST RAD

DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C : DEG. MIS DEG, HIS IlW DEG CDEG C ?: DEG, MIS nEG. MIS MW
------------------------------------------- ------------------------------------------- ------------------------------------------- ~

03n~ 10.0 *HlB! ** J12 1.0 297 1.9 1 0300 7,4 lIHn H 329 1.2 324 1.9 1 0300 7.S H·H* *1\ ~27 1 'l 0-12 or ':l
: II;,. .21L.

ObOO 10,3 ~n** H 2E.<2 ':l ., 25B 5.1 11 OE.<OO 10.6 ***** ** 013 .7 020 2.5 25 ObOO H.3 un* b4 059 1 . ~ 004 ., ~ 'J"
(.. " .. ,J ,~\J

0900 12.6 lFHHi ** 260 3 " 261 5.1 34 0990 15.1 3.5 46 271 1.3 278 3.B 79 0900 16.1 5,1 4fl 108 2,0 121 1,4 65.L

1200 16,9 'l.8 55 242 3.0 24\3 5.1 129 t2UO 18.3 1.2 32 351 1.1 040 5,1 46 1200 19,4 -.2 27 133 2,0 1')') 5,1 83_L'...

I~OO 17.3 4,2 42 255 2.5 ':lQ,) 4,4 33 1500 1B,6 -1.4 26 355 2.2 005 5.1 77 1500 21,3 I1iHH ** 230 l.B '-1"10 7.0 66<'UL. C,.)~l

1SOO 13.6 HUll ** 238 1.8 19B 5.1 6 1800 15.9 -r "rC- 001 3,7 358 7.0 16 1800 17.6 Hll** ** 2n~ 3,9'" 265Ao\ 7.0"" 10.", ..hI

2100 11,9 u*** H 280 2.3 304 511 1 2100 12.5 2.6 51 008 3.0 010 5,1 2 2100 ***** ***** ** 281.., 3,5""2131-,,, 5. WH
~

2400 B.7 !/nn *.* 308 1.3 303 2.5 1 2400 10,9 3.0 58 057 1.7 012 3.2 1 2400 UHll *Hin ** ll'H un n·* H·:oI ·HlIi

DAY 04 D?'1Y () ~.:j D(~)Y 06

HOUR DEW WI~D WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEw WIND WIND GUST MAX.
NDNr, TEHP. POINT RH DIR. BPD. DIR. GUST RAD HDNG TEMP. POINT RH DIR, SPD. DIR. GUST ~AD ~DNG TEMP. POINT RH DIR, SPD, DIR, GUST RAO

DEG CDEG C %DEG. MIS DEG. MIS MW DEl, CDEG C : DEG. MIS DEG. MIS MW DEG CDEG C k DEG, MIS DEG. MIS MW

03uO "**"* ***** ** *** **** *** **** *** 0360 ***** ***** ** *** **** *** **** *** 0300 ***** ***** ** *** **** *** **** ***
0600 H*H H*H' H *H u** H* **** H* 0600 U*lllI ***** ** *n H** H* u** *n 0600 e, '3 H:·lIHI H 091'" 1, 41'\ O~'IJo\ 1. ~**
0900 ***** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** **** *** **** ***
l~:ijG ·1**** ***** ** H* u** H* H** *** 1200 ***** ***** n *** **** *** **** *** 1200 H*** H'H'I U 097,.. ,61, 09'7/1') 1.~**
1~00 ***** ***** ** *** **** *** **** *** 1500 ****lIi***** ** *** **** *** **** *** IS00 ***** ***** ** 181,.. 1.~267~7,~**
1800 *lIi*** ***** ** *** **** *** **** *** 1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** 264"'3.9~*** **** ***
2100 ***** ***** ** *** **** **lIi **** *** 2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** *** **** *** **** ***
2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** 305~ .5,..305~ 1.~** ?40u ***** ***** ** *lIi* **** *** ***' f**

NW 0'7 DAY OB

HOUR DEW WIND WIND GUST MAX. HOUR DEW WJND WIND GUST HAX. HOUR DEW WIND WIND GUST MAX.
ND~G TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH OIR. SPD. DIR. GUST RAD HDNG TEMP. POINT RH OIR. gPD. DIR, GUST RAD

DEG CDEG C %DEG. HIS DEG, HIS HW DEG CDEG C ! DEG. HIS DEG. HIS HW DEG CDEG C %DEG. HIS DEG. HIS MW

0300 ****f ***** ** *** **** f** **** *** 0300 ***** **'ll** ** 004~ 1.0~*** **** *** 0300 8.5 ***** ** *** **** *** **** ***
0600 9.6 HH* HODS", ,41'\ 0021'\ 1,31"l 17 0600 *nu *Hn H *** un lI** **H H* 0600 *un H*** H ;!8~/'I2.5"280Jl\3.B.o,*·:**

0900 ***** H*H ** 099" .71'\ 1271'\1.3potfH 0900 u*** H*** ** n·)! UH H* Hn *H 0900 9.6 ***** ** 251"2.0..,2bO.>\3.8M19
1200 :HU* Hn'll .** 1451"\ .9,..,145.... 2.~n 1200 ***** *UH ** H·l! H** *** H** *** 1200 10.7 ***** ** 23~1.8""245.>\4,4..,30

1500 HH* H*** ** 2b2"'2,9"'262Jo14.WH 1500 **lIi,** U'HlI ** *** H** u* **** n* 1500 12.1 6.0 66 252"'1.9~2116"'13.8~21

1800 U**'ll HU* ** H·l! UH H* UH *** 1800 HH·)f H**lIi ** H* **** *** **** *** 1800 12.3 1,6 4B 271 2.5 283 .S,] 10
2100 ***" HU* ** *** *H* *** H** H* 2100 HH* H*** ** *.:4\* un *n *H* *** 2100 H*l!lf ***** ** 277", 1.5~28~o"\ 4.W** ~
2400 ~HU ifHH H 014" .7,..025",1,3,.,-.;** 2400 H*** ***** ** 2281'\ .BI"l*** **"'* H* 24~O 8,5 ·Hi*** 6 278M .6"..268.... 2,5.... 1
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURINC August! 1983

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR OfW WIND WIND GUST MAX.
NONG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NONG TEMP. POINT RH DIR, SPD. DrR, GUST RAP NONG TEMP, POINT RH DrR, SPD, nIR, GUST RAD

DEG CDEG C 4 DEG. MIS DEG. MIS MW DEG CDEG C %DEG, MIS DEG, MIS MW DEG C DEG [: %DEG. MIS PEG, MIS Mw

0300 6.9 HH* H 281"4 .7"'1 291"\ 2.~ 1 0300 *HU H*H H *** HH *** **;0:-» ,Hi* 0:100 *HU HH* *.~ *** ·H1Df *iH HH :H.*
0660 H*** HU* ** 285,.1.3"'281.o<\2.5....Jriu o.~oo nu* HU* ** H* **** *u **** **lI' 6600 ·UH:lH*** H *** HH If·x-f H'H 1I**

0900 ***** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** **** *** **** *** 0900 ***** ***** ** *** **** *** **** ***
1200 13.5 1.1 43 264"'2,~248 ... 5,7J"\84 1260 15,6 -.733 22&-12.1..s 206~5.1" 801200 ·»lHH HlH* *!Ii H* HiH nil H~H H·X

1500 14,7 ,037 266,,3,41'\28ii.M6.31'\b41500 *H** .)f**** lH 284J'l3.5Jo2830-7.,~·lf**1500 U'lfH llH')fl! ** ~H~ HH ",·n HH H·)f
1800 ***** ***** ** 273~3.5~266~6.3~** 1800 ***** ***** ** *** **** *** **** *** 1800 ***** ll**** If* .*** **** *** **** 1**
2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** *** **** *** **** If** 2100 ***** ***** ** *** **** *** **** ***
2400 10.2 lfU,lB.' lll! 285J".2.3M285,.0.3,2,M 2 2400 **:.Oi* *oHH ** H* H** n·lf **** ·**If 2400 un* ·HHf* ** H* H** *** HH H·*

DAY '13 DAY '14 DI~Y "I. ~;j

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND wnm GUST MAX. HOUR DBJ WIND WIND GUST MAX,
NDNG lIMP. POINT RH DIR, SPD, IHR, GUST RAD NDNG TEMP, POINT RH Hi? SPO, DIR. GUST RAD NUNC TEIIP, POINT Rli DII? SPD, InR, ~UST RM)

DEG CDEG C %DEG, MIS DEG. MIS MW DEG CDEG C i. DEG, MIS DEG. MIS MW j)EG CDEG C 1 DEG, MIS DEG, MIS M~

0300 H*** u*u ** u* H** *** H** *** 0300 HU* **u* ** 2901'\ 2, 114 Hi* u** UJE 0300 n*H UllH ** 314 .... 1,1"" 322"'1 1. ';,,***
0600 H*** H*** ** n* 'Hlf* H* H** *u ObOO nu* n*** **245113,1 .... H* u** *** 01.100 ***** H¥** n 311M ,9"" 325~ 1. 3Mf";'l!

096~ :J**** *u** ** H* UU *** u** *** 0900 HH* ***H ** 279/111, 9J#1 270"" 3, RJI'llH 0900 6.0 U*H ** 269'" 2, 1... 2~,2" 3.31'131
1206 ***** ***** ** *** **** *** **** *** 1200 ***** ***** ** *** **** *** **** *** 1200 ***** ***** ** 264~ 2.5""257~ 4,'~~**

1500 H*** ***** ** 134"'- 1,3M 125~ 3,2wH 1500 H*lllf H*** ** *n ·HfH H* *u* H* 1500 ***** H*lIll .~* n,~ lflfH *** **** H*
1BOO ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** Oh?~ 1,0"" 116~3.2"*** 1800 ***** ***** ** *** **** *** **** ***
2100 ***** ***** ** *** **** *** **** *** 2100 ***** ***** ** *~)f **** *** **** *** 2100 ***** ***** ** 35~1\ j ,O~*** **** ***
2400 ***** ***** ** *** **** *** **** *** 2400 ***** ***** ** 302" 1,~309~ 2.~** 2400 4.3 ***** ** 304" ,8J11*** **** ***

DAY 16 DAY 'J B

HOUR DEW ",nm WIND GUST l1AX. HOUR DEW W1ND wnm GUST MAX. HOUR DEW WIND WIND GUST MAX.
NDNG TEMP, P01NT RH DIR. SPD. DIR, GUST RAO HDNG TEMP, POINT RH DtR, SPD. DIR, GUST RAD NDNG TEMP, POINT R~ DIR, SPD. DIR, GUST RAD

DEG CnEG C .% PEG. MIS DEG. HIS MW DEG CDEG C %DEG. MIS DEG. MIS MW DEG CDEG C %DEG, MIS DEG, MIS HW

0300 lfHll!f ***H ** 2581'\2.4" *** **** *** 0300 ***** H*** ** 012'" 1.6M006~3.2¥** 0300 ***** ***i1!-l! H 0461'11.4", 04b1l\3.~**
ObDO ***** HH* ** *H **,H *** HH .~** 0600 3,7 ****!Ji H fOb" 1.0'" 080... 1,91\ 14 0600 B*n ·)fun: ** H* ·H** *HUH f·)fjf

0900 9,4 4.873 259" 4,OM252"'b,:zA 59 0900 ***** nu* ** 115"1.2,l1351'\2,W** 0900 UiH* Hl!H H H* **** H'k lHlH H*
1200 13,4 1.344 236 3,B 241 7.0 941200 ***** *HH U 222'"'1.1J'12261'11.9,"",** 120fl H:H* ***** U 22t.I'\ ,9"'215J1o\3,~**

1500 ·)fun HH* ** 252M3,61"l239M7,~*** 1500 ***** nu* ** 28:.z.M2,5~283~3,2.,v:** 1500 10.4 12,477 354tt1.7..... 324,.,b,3J,b3
1800 HIH ***B n 2471O\2.2"u·* HH *Ui 1800 H*** HH'k ** 25,~ 2.6"'2521\ 3.B...H·~ 1800 ***** H·HBf ** 0491"13,2J'1 V51",,6.!.¥·~'~

2100 6,8 HH* ** 338" ,7Jll\295,...2,5.... 1 2100 6,5 UH* ** 358"'1.4"3591'\2,5'" 1 21011 7,,~ -12,8 22 OB[1I12,O",B·jf .)f*** ***
2400 4,1 H*H ** OO~"'" 1.9....004/10\3,21'\ 1 2400 5,6 nUl! n 0151'\ ,9.jlJ358~5.~ .... 1 2400 n*H l!*·X..lf* ** *** ·HH nll 'HfH llH
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THREE HOUR ~:;UMMARY FOR 1.~AT(.INf.~ I,JFt;THFR S'r('~TI(]N

DATA 'TAI<EN l)1.JI~ING AuC)u~",t. :t9B3

DI~Y ?'J

HOUR DEW lH~D WIND GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIN/) GLlST MAX..
NMG TEMP, POINT RH 1m, gPO, lIIR, GUST RAP NDNG TEilP, POINT RH DIR, gPD, DIR, GUST 11M NDNG TEMP, POUlT RH DIlL gPD, DIP, GUST RAD

DEG CDEG C I DEG. MIS DEG, HIS MW DEG CDEG C %DEG. MIS DEG, MIS ilW DEG CDfG C ZDEG, MIS DEG, MIS HW

0300 H·*** lHiH'II.lH *** HH *** H** Hll 0300 )fji':EH lllHHi ** *** **** .:Ell* u** ·jfHl 0300 *HH H:*** ** 095 f"1 .8M 101.1'\ 1,3-1***
0600 llll*ll* ***** ** *** **** *ll* **** *** 6600 ***** **ll** ** *** **llll *** **** *** 0600 ll*llllll ****ll ** 04Y}1 2,b~*** **** ***
0900 ***** ***** *ll **ll ******* **** *** 0900 ***** *llll** ** *** **** *** **** *** 0900 *llll** ***** ** O~9M2,5~069~ 3,~**

1200 14,9 ***** ** 127~ 1.~ 109M 4,~ 74 1200 ***** ***ll* ** *** **** *** **** *** 1200 ***** ***** ** *** **** *** **** ***
1500 16.5 ***ll* ** 256 1.7 226 6.3 54 1500 ***** ***** ** *** **** 1** **** *** 1500 ***** ***** ** *** *1** *** ***ll ***
1800 nIH HH* ** 248"3,~232..,5,»'lH* 1800 ***** *HH U u* ·HU *** UH *H 1800 ·HiH·* ***** H *H *"i** H* HH ***
2100 ***** ***** ** *** **** *** ****. *** 2100 ***** ***** ** *** **** *** **** *** 210n ***** ***** ** *** **** *** **** ***
2400 8,5 uu* H 285M 1.41'\ 2B5M 1. 9M 1 2400 n*** *nn ** *** HH u* H***,** 2400 6.6 ***** 7 348.1'\ ,oM 0031" ,6~ 1

l)(~Y 22

HOUR DEW WIND WIND GUST MAX, HDUR DEW WIND ~mm GUST MAX, HOUR DEW wnn> WHm GliST MAX,
NUNG TEMP. POINT RH DIR, 9PD, DIR, GUST RAD NDNG TEMP, POINT RH DIR, gPD, DIR, GUST RAD NVNG TEMP, POINT RH DIR, SPD, DIR, GUST RAD

DEG CDEG C ~ DEG. MIS DEG, MIS HW DEG CDEG C %DEG, HIS DEG, MIS MW DEG CDEG C t DEG, MIS DEG, MIS MW

0300 nl** u*** ** 3581"11.311 357M 1. 9...;iH 0300 ***n HH* H 072M 1,3"'067'" 4,9" 1 0300 2.2 niH HI 267.1'\ 2, 'i" 258'" 3,8'" i
0606 ltHH nUlf ** 026"" .7M 357~ t.3Jloflllf 0600 UlIlIll UUI ** 0631" ,8-'" 03l~ 1. 9,.., 0 OMO 2.,0 **H* ** 262/"\ 1. B.... 25@M3,S"'" 3
09G~ 8,3 HU* ** 2b4J"1 .7~2b4Jl112,5.lo\21 0900 6.8 H*** ** 068I'\1.O""033-I'\2,5..,2B 0900 3,4 u*** ** 2441l 1..3"'243"'4,4"";:4
12Cn ~**** H***'lllf 266" t.O",2641"LS~1ll 1200 ***** ***** ** 124"'2,0Jl1127Jlt3,2Jlt1.H 1200 B,l ***** ** 2871\ ,3""111"'3,8"'64
1500 ***** ***** ** *** **** *** **** *** 1500 ***** ***** ** *** **** *** **** *** 1500 ***** ***** ** Ob4J\ ,6M037~ 3,2~**
1800 8,9 Hllll* ** 121'" 1.1""11l1M1.3..., 6 1800 b.1 ***** ** 178" 1,2..at 127'" 3.2" 7 1800 ***** ****'* ** *** HU 1** ·l!*H ***
21&0 ***** HH'ti lllf 0561'\ ,1Jl1 102"" 1.9~** 2100 5,1 ***** ** 1071'\ .3J111b6~ t. :J't:*ll?: 2100 3,2 H*** ** 032111. 2M Ofi?..... 3, ZjltlfH
2400 ***** ***** ** 012J"1.1""356113,2..,nll 2400 H*** ***** n 157.... ,4"'152"1.~'J')!l!* 2400 2.2 H*** ** 0921'11.f"'" 08S"4,9", 1

j
j};'

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX.
NDNC TEMP, POINT RH DIR, gPD. DIR, GUST RAD NDMG TEMP. POINT RH DIR, gPD. DIR. GUST RAD HDNG TEMP. POINr RH DIR, 9PD, DIR. GUST RAD

DEG CDEG C %DEG, MIS DEG, MIS MW DEG CDEG C %DEG, MIS DEG. MIS MW DEG CDEG C %DEG, HIS DEG, MIS nW

0300 ***** H*H ** 0991'\2.7104102.<143.8'" t 0300 6,5 *HH ** 081"'1.9"'089"'4,4M 1·0300 ***n lEHU n 328~1.2.. 327", 3.2WH
0600 ***** HH* ** 0951'\ 2, 9~ 095'" 4,,,,,"Hl! 0600 7,9 HHlI H 063'" 2,21\ 06811 4, 4~ 8 0600 H*H H'**':/i H 342/1. 1. 3", 329"':2, ~**
0900 lIun H*** H 092~ 3.3101 084", 5, lJlo1** 0900 ***** n*** ** 0721'\ 2,61'11061\ 5.1,,*** 890 (l UH* HH* H 'lin **H u* ,**H .~**

1200 ***** ***** ** *** ***l! *** **** *** 1200 ***** ***** ** 12B~3,4~t28J14,4~** 1200 ***** ***** ** *** **** *** **** ***
1500 ***** ***** ** *** **ll* *** **** *** 1500 13,2 3,6 52 10~~2,4~120~5,7~56 1500 ***** ***** ** *** **** *** **** ***
1800 ***** ***** ** *** **** *** **** *** 1800 ***** ***** ** .*** **** *** **** *** 1800 ***** ***** ** *** **** *** **** ***
2100 7,0 HU* ** 071f\ 2,S",074"5,7~** 2100 ***** *nn ** 328~ ,9"333... 2,~<J't 1 2100 II**H 11**** ** *** u** H* u** HII
2400 6,0 UH* ** 067."11.7-"\ 071"'3,210'\ 1 2.400 H*H H*** ** 30Sh 1.3Jt 289~3,2~** 2400 lIHH lEHU ** *** u** *** **H ***
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
1)1(.)T r::' HWeN OU RING I'; IJ CI \I ~:; t, 1 ';'> f:l:':)

DAY ?B

I'!"" HOUR DEW WIND WIltD GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DfW wnw wnw GUST MAX.
i NDNG TEMP, POINT RH DIR. SPO. DrR. GUST RA.D NDNG TEMP, POINT RH DIR, Sf}D. DIR, GUST RAfJ NDNG TEMP, ponrr RH liIR, SPD, lHR. r,UST RAJ)

DEG CDEG C ! DEG, MIS DEG, MIS HW DEG CDEG C %PEG. MIS DEG, MIS MW DEG CDEG C %DEG, MIS PEG, MIS Mw

0300 ***** H*H ** HI *'IH lIH H'B! lin 0300 HUll *HU lfl! *·n H** lHU HlBlllH 0300 HlIlll! If·HFIf* H *** lllIH H~: **** u*
0600 ***** HU* lH u* un *** HUlin ObUO HU* *!Bill~· lll! lin Hlll! lIH un lIH nono HHlI HlIH *1 ·**If 'X-,I'H *lI* ·:;:**1 l¥,'*

0900 ***** *lllfH ** ******* H* u** l!l!l! 0900 lflll!** lflI·)llH H lflflf lIlf·lf* *** H** H* 0900 ***H ***** *1I *ll·)I HH Hl! ·)lHJl ***
1200 n*** HU* ** *n HU *** **** ***.1200 ***** HHBI ** **')1 ·HH *H *1I*.)f *JIlI 1200 *niH HH* Hi H*· n*')f J!H n·la Hli

1500 H*H H*H H H* HH *** un *** 1500 HUll ***** ** 1I** nu *** H** HlI 15UO HHli l!iHH* H llH **** 11** lliH* f'H

WOO **HlIi ***** ** H* HH H* **H *** 1800 H*** *HH U *** UH H*ll*** lIiH 1800 *BlI1\: *HH \Hi *** H·B: *** H** Hit:
2100 UlIU HH* lllf Hi* H** *** HH Ulf 2100 UH* ***ll-l! ** **.~ ')flliH *** **lfJI *H 2100 *Hl!lf ,'(·HH -xli HI ***1 l!'.(,* ,'fBiI '**2400 **H* ***** ** *** u** *** **** *** 2400 ****.* HlIHH 'lfo)f* **** *** HH HlI 2400 lIHH !li**lIl! ** *** *H* *** ·un llH

DAY 3'1

HOUR DE~ WIMD WIND GUST MAX.
NDNG TEMP, POINT RH DIR, SPD, DIR. GUST RAD

nEG CDEG C %DEG. MIS nEG. MIS MW

0300 ~**** *J!JlJI* ** *** **** *** **If* *ll*
I"'" Gono JlUlIlI ***** ** *n H** Ull ·)flfJll fH

0900 }**** ***** ** *** ***ll *** **** ***
1200 .'iHH UHf ** *** H** liB ·)flllfl Hlf

1500 ***** *JI*** JIll *** *lIll* *** **** ***
1800 ***1I* ***** ** *1I* **** **1I ***1 ***
2100 ***** ***** ** *** **** *** lI*** ***
2400 ***** ***** ** *lI* **** *** ***1 ***

-.

---------------------------------------~.-._------------



1:'<: :r t-.J C .

MONTHLY SUMMARY FOR WATANA WEATHER STATION
O(~TA T ('~ln::N NJlnN(; A U~! w, t., :l. ?B3

RES, RES, AVG, MAX, MAX, )'lAY'S
MAX, MIN, MEAN WIND tHND !oIlNO GUST GUST P'VAl MEAN MEAN SOLAR

DAY TEMP, TEMP. TEMP. DIR, SP!), gPD. DIR, SPD, DIR. RH TIP PRECIP ENERGY DAY
DEG C DEG C DEG C DEG MIS HIS DEG MIS ., DEG C 11M WfJ/SQI1...

----------------------------------------------------------------------------------------~------------ -17,8 8.7 13,3 263 2. ] 2,3 258 5,1 W t') b,O U 485B •.J£. !

2 20.1 b.! 13,1 359 l.b 2,1 3~IB 7,0 N 40 1.4 U 6433 ')

"
3 21 .41" 5,4~ 13,4'" 14tJo1 ,3M 2, ]It 238M 7.0'" E8£(",,]41"" 1.3'" 0.6 10037i\of l

"
4 **n·~ HlI** lIiH*·~ Hlii li'IEH l!UlI H* u** *H l!l! lIBH U1llliH 4
5 1:1.2..., 1:L2" S!2"1 305'" .5M .514 305M 1.3"1 Nt~ (M) ** *HH 2.1.0 240 <Ii r

d

b 14,1"", 7,51ll\ lUIM 192 .., 1.6,., 2,2'" 267 " 7,011 SSE'-·-!) 6(1~ 4.411 1.6 11387..., (I.'
7 15,0~ 7.5'" 11,3'" 279M .3~ 1.3-, 262J1 4.4JO)NNEt:'1)47...., 4,9'" If." 6744'" 7
B 9,0'" 7.'1/'1 13,5" 311M .3M •'i4'1 IFHi HH N (fl) bl1 -27.1:1/1 Iii. '2.. 2400'- S
9 13.4"'1 tL2M 1U,3~ 259 M 1.7~ 1.9"" 283M b.3"\ W(...,) 60Jo1 4.1J'1 S:h 4622M 9

10 l:1,Ofo\ b,(;1"> lUI" 2'70M 2.1M 2.2'" 28011 6.311 W ~144~ 1.3'" 0.0 94581'1 10
11 16.3"" 13,1/'1 14.7~ 262"'1 215" 2.8'" 283'" '7.61'1 SW (M) 37 '" .5'" 0.0 ]6244 "'11 M!l!

12 u*** H*l!lI HH* lIH UU H:oU HI *n* 1** ** lUll'll 0.0 *·~HlH 12
13 10.3~ B.5" 9,411 134/'1 1.3'" 1.4J1 125"'1 3.21t r. ~l 63'-' 2,9"9 2'.2- 18240,11 13...
14 9.5"" 2,4'" 6.IJ/1 285M 1.21'J 1.911 27U"'" 3.81"1 W(flJ ** HiUlI 3.lt 5215"'14
15 7,7Jol. 1.01'\ 4.4~ 275M 1.7"" 1.9"" 257'" 4.-411 j,j (11) H lH*H i.O 436fJ.<'t 15
16 14,4'" ,\3'-' a,4M 25511 215~ 3.111 24111 7.0'" WS~) Q-I)49-M 1,2~ ') 11362A4 t.~,<..

17 12,3"" 2,3-"'1 7.3-" 006-"'1 ,61'1 1.5'" 3Se.M 5,5'" ti ~J 52M LVI .2.. 3678~17

18 16.41'\ 3.71'\ 10,11\ 027..., 1.21'\ 2,Y" 324M 6.31'\NE e} 3BM -2,4'" 0.0 t38~'8"'1B

19 17.0,,", 8.51'\ 12,8.... 213"1 ,911 2.3" 226M 6,3.-. ESE(.tl132 ,.. -3.3 "'I n.t 15'725 ... 19
20 H*** ****1 HHI IoU HH Ill!! llJH'. u** **>1' ** H-Hl! HHH 20
21 6,13'" 5.31"\ b.1'" 062"1 1.4.M 1. 7.... Ob?"" ::I ,SJOl ENE 401) B' lI!HH 9.'1 1'm" 21
')') 9.0.., 6,01'1 7,5" 307"" .4,., UI1 3~J6"" 3.2M N ~JH '1:**** 20W" 22,.<..

23 7,9"" 4n~ 11 t,lM 1OZ~ t"l .9Jil 1.3-"1 067 .., -4. 9~ ESE ""} .:H HH·~ 2936... 2,~

24 a.5'" Ul" 5.21"1 280,., 13M 1,B1o\ 088..." 4,9~ ~! ("'J H lIlDiU 2.'.2 5175Jt24
25 7.3 ,., 1.0'" 4,211 088"1 2.6.M 2,7"" 074.~ 5.7'" E ~JH HUll 2.2- ';93'1 ?5
26 13.8'" 5,1 M 9,5M 071'" 1.4'" 2.2M 12U~ 5,7'" NE QltJ 57.., 3,4..... 0,0 4520'" 26
27 b,OI'\ 1.6'" 3. B'" 332" t.1~ 1.2.., 327 .... 3, (Jot N(It) *.:.; ·~H** fU'"' ?4o'"' 27
28 '~*fH UlIH l!UH Hl! HH HH l!B, H** H* H Hl!H H** lfHJlH 28
29 Hl!H ***** Hl!H Hli Hl!lI *H* H* un HiE H ***** HH ~'IlI':l!H 29
30 l!lI'lIH Hill! nUll In H** UU H* un Ull 1* ***H **** \lHHI** 30
31 nln UHf HUll HI HIll lI11U llH lIl!lllI lIH H HIU H** ;'(·H'*ll* 31
MONTH 21 ,41'\ 1.0-'" 9.0M 283J1 ,6M 2,0-" 283'" 7.b./tt ~ (M14hM ,1'" 1\7.9 M 160:mM

GU~:;T ',.JEt.. . AT 1'1(.W. GU~3T t·n NU~:) 'j J l··~ T L:F? I) 1~lt.~:) ~:; I '7I••.

CI.JF;T 1,)[1.. , AT t'l('~X , CUST MINUFj 1 J NTER1H:l l .. b, :':}
CUHT 1.....'\:::1.. , AT I~i(.~X. • C;U~3T PL.UH 1 :rNTFRV(.~li. (::. I ~~

CUr:;T ',)EL. . ,~T r1AX. CUST p L.U :::; ':"1 INTER t) (;1...3 ';i ;~:.

'- <... , ~ ..I

ND'fE: F·~ FL.(;~TI 'JE HUMJ DJ TY I~ E(.~J) INC!:; AP E 1.11'~R EL I (~,BL [: [;,IHE:N ("I J ND !3P FED!:; t-tl:~ E I..E=:SH THtlN
UNE 1'·iETFF~ PEP EECUND. ~:;UCH F~E{~l)ING~:) H(~Ii"..II:: NUT Br::EN INCLUDED IN THE Dr~ll"Y

DI~ j'··1ClNTHLY MFtlN FCi l~ I~ 1:::L.tIT T1.)[ HUr1 J II I ·fY I;ND Dt=::h! Fl D l NT ,
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R~M CONSULTANTS, INC.
SUSITNA HYDROELECTRIC PROJECT

WATANA WEATHER STATION
August, 1983
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:1: r-·) C .

WIND FREQUENCY SUMMARY FOR WATANA WEArHER STATION
Dr=':lTA T~~I<[N DUnINI::: 1~\J(JU~;;t, 19B::3 -

DIRFCTTiJN

O,?
Tel

'.I. , 0

LO
TO

::';,0

Iv'ELClCTTY (~i/S)

].0 6,f) 10,0
TO TO TO

6,1) 10,0 15,0

1 ~:,; " 0
Tn

:,:: 0 . 0

?o.o
OR

CREi:~,T[P TDT(~II..,

N ,') '1,4, r.. l.~. 3 ';) ;:~[: 0 00 0 00 0 , 01) 0 00 l 0 r~6'... , .., r:••

NNE l ;:.~ 1 ':) ?!::i ;;!. '7 0 no 0 DO () DO (l flO .~. , ,«;,:2i .•. , , ,

NE :\ '.7 (} ..::t OS:) I;)? 0 (1) 0 00 () () 0 0 00 0:- ~:,:; ()
'••J , , -,.j ,

ENE: ',I :,-:)·4 4 6(':) 40 (] , 00 0 , 00 () , 00 n 00 6 , 4 :~~~

E no 4 o;:.~ 1 O? I) 00 () on. () () () 0 00 .,. ?O, , ...../ ~

E~}E 4() 4 8:3 , " "7 () 00 0 , 00 0 .O() () , 00 ~::j (70:.) I

SF ~:) r") '1 74 ~,:.::'? 0 00 0 00 () 00 (j 00 ':l ~:,~E:·'_ t . , , . . ,-

~:)::;E 0 00 .:)
~?B 0 00 () DO 0 00 0 D() 0 00 ':) ;.::nf ... , . i.e.

1" 0 00 DO n 00 I) 00 0 00 () 00 (l 00 no.':) , , , , ,

S~:;v,1 , '1 :?; 'J. , 4'/ '1 ~~ 0 0 0 0 00 () , 00 0 , f) () 'J '? L!

S\',l I. ~.? '7 D(y 1 74 () 00 () 00 0 00 0 00 6, :~~ 0·I,) / ',' , ,

t.JSI,',l 'J. 0'7 ~j ~:; [) r: 63 0 00 () 00 0 on (1 00 1 ":) ;;:. 0-..J , (."

J.~ '1 07 'J '1 66 t~:' :50 0 00 0 00 n 00 0 00 1B "'OJ''''', , ,.) , .•;:...:-

WNl,) · ~54 6 '7 () 'J.
1.1 ,.~ () 00 0 00 () 00 0 00 C) '7'1.. "t',r , \ ••1

Nt,) 40 /.} ":> f) Ii Of) {) on f) 00 0 00 0 00 -4 I~" (.1I.•• ] ,

~,~ I'~ 1.1,1 1 07 .)
~.:.:.i ~;:i () 00 0 00 0 00 0 00 0 00

..,
(:..~:~r.o. 'L;~

c(~Li"j ',l --;(
\.,'

........ _._..... ....._......_.... ........ ........._. .................... .........._._.- ..................- .•.. .... .••• ..•• n_ ......_.............

TD1'(;I .. 1 ~:) HI,? (:.6.f 8 ft ;? 0 '1 1 0 .no I) 00 0 liD 0 00 ') () 0 , 00

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT
'.746 VALID WIND OBSERVATIONS USED TO DEVEL.. OP FREQUENCY SUMMARY

2976 WIND OBSERVATIONS WOULD HAVE BEEN CORRECT FOR 15 MINUTI~ DATA.
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R&M CONSULTANTS, INC.
SUSITNR HYDROELECTRIC PROJECT

WATANA WEATHER STATION
August, 1983
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B 1.• .1 B :[ T r--.) I~,",

TNC.

HDur~Ly PRE:CIP I"HltTJClN E;\.lMf'11~~I~y FOR I.,.IAT('~NA l-,1E:(':,THFlx E:TATIDN
DATA TAI<EN DURING !:,eD t (~IVlbei" .' 1 98~~

PHECJPITATIDN l.),:)LUEG (':d~ F~ TN 1'1:r 1.. 1.. J METER S

HOUR ENDING

DATE 0100 0203 0300 0400 0500 0600 07011 oaoo 0900 1000 1100 1200 1300 1400 1500 1600 1700 lROO 1900 2600 2100 2200 2300 2400 DATE
------------------------------------------------------------------------------------------------------------._'......_--------------------

**** **** **1* **** **** **** **** *1** **** **** **** **** **** ***1 **** **** **** **** **** **** **** **** **** ****
fP1!R

2 **** **** **** **** **** **** **** **** u 0,0 u 0.0 0,0 0.0 0,0 0.0 0,0 0,0 0,0 0,0 0,0 n,n u C,{J i..:

:3 0,0 0,0 u n.o 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 0,0 0,0 IU 0.1) 1),0 U "l.'
4 0.0 0.0 0.0 0.0 D.O 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0,0 0.0 0,1) 0.0 0,0 0.0 u 0.0 0.0 0.0 0.0 0.0 >

'i
C" 0.0 0.0 0.0 (J.O 0.0 0.0 0.0 e,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 C"d ..'

" 0·0 0.-0 0.0 0.0 0.0 0.0 0.0 0.0 D.'" D.O 0.0 0.0 D.C 0.0 0.0 0.0 l).O O.D C.O 0.0 0.00.0 0.0 0.0 £;

7 ,,"0 0.0 0.0 0.0 O;OO.D 0.0 0.0 D.O 0.0 0.0 D.t:1 0·0 0.1' D.D 'J 0,0 1.4 .a 1),0 /1.0 D.D (1.0 0.0
...,

,<. ,

8 0.0 ".0 0.0 D.D 17.0 D.'" 0.0 0.0 0.0 0.0 0.0 C.O &1.0 0.0 0.0 0.., 0.0 D.D 0.0 /1.0 0.0 0.0 D.O D.D r,

"9 0·0 (>,0 D.O 0.0 0.0 0.0 D.O 0.0 0.0 0.0 0.0 0.0 O.D U 6,0 0,0 U 0,0 0,0 u.D 0.0 U 0.0 0.0 9
10 D·D 0,0 0.0 O.D O.D 0.0 0.0 0.0 O,() 0.0 0.0 0.0 0,0 0.0 0.0 n.n I) •0 0.0 U 0.,0 O. B 0.0 U 0,0 1(!

11 0.0 0,0 0.0 0.0 0,0 0.0 0,0 0.0 0,0 0.0 0.0 D.f) 0,0 0.0 u 0,0 u 0,0 0,0 u 0.0 0.0 0.0 Ii. 0 l'_l

12 0,0 1),0 0.0 o.n 0,0 u u 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.,1) 0,0 0,0 0,0 0,0 0,0 o,n 0,0 o.n. 0,0 1'::
.~. .~ I~

13 0,0 0,0 o,n 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 u u 0,0 0,0 0,0 0.0 0,0 0,0 13
14 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 0,0 6..6. rr,O 0,0 0, Q 1),0 14,L.

15 0,0 0.0 0,0 0.0 0,0 0.0 0,0 0,0 0.0 0,0 U 0.0 U 0,0 U 0,0 0,0 U 0,0 0,0 0,0 0,0 0,0 0,0 15
16 0,0 0,1) 0,0 0,0 0.0 0,0 0,0 0,0 !J·O 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 U g,O if,

17 0,0 0,0 0,0 0,0 0,0 0.0 0,0 0.0 0.0 0.0 U 0,0 0.6 U 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 17
t8 0,0 0,0 0,0 0,0 0.0 6,0 U 0.0' 0.0 0.0 0.0 0,0 0,0 0,0 0.6 0,0 0,0 0,0 0,0 6.0 0.0 0..0 9, 0 0.0 18
19 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 0,0 0,0 0,0 0.0 0,0 0,0 0,0 LO ,6 '] 19.<.

20 0.0 0,0 0,0 0,0 0,0 0.0 0,0 0,0 0,0 0,0 U 0,6 0,6 0,0 n,o 0,0 0.0 n,o ,4 ,4 'j ? D.O U 2fJ,c_ I ~.,

21 0,0 0,0 0,0 6.6 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 **** **** **** **** **** **** 21
']') 1*** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** f*** **** *~** **** **** **** I·~* **1* 'j,:)
<..<.. i .. ~~

23 '**' **** **** 1*** **** **** *1** 1*** If** **'* *'** *'** "** **** '*** .**** '*** ***' '*1* **** **** ***' '**' *'*' "7\._1..1

24 **** **** **** **f* **** *'** **1* **** **** **" ***' **** "'* *'*' '*** **** **** **** ***' **** "** **** 11** *1** '1/1
C'"",!

25 **'* **** '*** f*f* '*** ***' f*** '*'* **** *'** *'** **** **** **" **'* '*'f '*1* **** **** "** **'* '*** '*f* f*** ')r
<-.J

26 *f** **** *'*' *'*' *'*' f**' "f* '*** *'** **** **** '*** **** **** **" "'* **'* **** '*'* '*** **** **** 11** ""
')1

r"'" ,,-0

27 ***' '**' '*** "'* '**' '*** f*** **** **" '*f* '*** *'** *'** **f' f*** *'** *'** *'** f*** ***' f'" '1*' ***' '*'* ,,~

t,.".

2B **" '**' "" **" "'* ~*** "*' *'" '*** *1** '**' **** '*** '*** **** *'*' *'** *'*f "" **" **" *'** "*' "** 28
29 '*f* "'* *'f* "** '*** '**' **** "** **** '*** '*'* **** *'*' **** '**' *'*' *"* '**' '*** **'* *"* **** **" *'** 29

I""" 30 **'* ***' **'* ***' *'** '*'* **** "** '1** '*'* **** '**' "** '*" *"* **'* *f*' "'* **** **" *'*' '**' '1** **** 30

-,----------------------""""r.;.-.---~-------------------
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HY':OF<! C)EI... EC::TP T C

TNC.

P I=';~ D ..T F C T -
THj~E:E Hmm SUMMAln FeW (,J(.'iTANA (,JEATHER !3TA'f JON
DATf~ T ~t1< EN OUIUNC Sf?P t el'1b ;;')1'. :I. 9f.-l3

DAY 0"1 DAY O;:.~

HOUK DEW WUlD WIND GlIST MAX, HOUR DEW WHm wwn GUST MAX. HOUR DEl-! \.mm WIND GUST MAX.
NDNG TEMP. POINT RH DIR. SPD, DIR. GUST RAD HDNG fEMP. POINT Rfl DrR, SPD. UIR, GUST RAD HUNG TEMP, POINT RH D(R. srD, DIR, GUST RAD

DEG CDEG C XDEG. MIS DEG. ~/S MW DEG CDEG G 4 DEG. MIS DEG. MIS MW DEG CDEG C ~ DEG, MIS DEG. MIS MW
-_-:_--------------------------------------- ---------------------_.._;..------_.------_._-_.-..~ -----_..~--------_ ...._----- ...--------_._-------
n300 U*H ***** H Hill HH H* un H* ii300 ***** H*lFii H lfH "un HlI HH *** mo HH"X 'HH* H FIB! HH H* H**

06liO lfUn HHl!** *** HH H***** HlI ObOO HH* lInH ** H* UU H* **** H* 06uO 1I11*** ll!f*** il1 *H ·k*·k~ 'JiH ***f 9

0900 HUll ll**lEll ** H* H** lIH **** 1I** G900 ll*H* ****·11 llll ll·lBl un *** ***"ll 54 0906 *HH U1FH ** lfH:HU *** *-llllll

l~~OO ll*lEll* ~.**** ** *n H** *H **** *** 1200 **u* lIHH *'II Hll l!'lIH lIilI* lfllll'li b'i 1.200 Hi-HI U*lf*iH H****ll ll** un 38

-lllfll **** 44 1500 ll**** H-:U* H *H **** n'f. HH
.,.,

1500 ***** *u** ** H* H** *H UH ll** 1500 HUll HH* U *** **** ...1 -r
1800 H***** B 1800 *-UH ***H ** *H **** 'II*'" **** C"

1800 "HUll lfUH ** HlI lllf":H U* **** H* H*lf* *nn ** ll** ***1 .J

2100 *ll!lH HHll If* 1** UlEll J!lI*Hlf* llllll 2100 H*** ***·If'f. ** lIH Ullill lin H** \ 2m 3.2 -5.2 54 WiM 1,7M (148M 5,1...,
2400 HU* H*** ** *** u** **ll *llll* 1I*1l 2400 ****ll ***** ** *** **** lIH UH 1 2400 1.4 -b,2 57 084 2,0 ORb 3.2

~

D?W (}4 D(.YY 06

HOUR DE~ WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX,
HUNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNr, TEMP. POINT RH DIR. SPD. DIR, GUST RAn HONG TEMP, POINT RH DIR, SPD. D1R, GUST RAD

DEG CDEG C %DEG. MIS DEG, MIS MW nEG CDEG C %DEG, MIS DEG. MIS MW DEG CnEG C %DEG. MIS DEG, MIS MW

0300 .1 Hlfll-:t 10' IIH **n oS't 2.5 I 0300 1*11* 1111* !I* llU **** 1** 1I111l! *** 0380 IIllllll* l!*1I** illl nll ***·11 *H n** Hl!
0600 .8 u*** "" Hlf **** oQ1 %.S ~ 1600 llllllll 1*111I 1I* H* **llll *11 **1I11 lllli 0600 11*** If*Il!* If HI l!llH HI ·);**1 H'*
mo 5.7 llHH So *** **n 11'1 3.9 280900 HUll H*** ** U***** ll** **** *** 0900 *"*ll* lIllIllll ** *** *lin *** *·ll!lll H*
1200 7.1 -4,7 43 020,. 2.7" 359.., 5.7'" 43 1200 ***** **lllEl ** lllllE n** *1I* **1* *** 1200 *ll*** 1**** ** *** IIl!U H* ***"It ***
15Gn 9.7 3.7 66 0271'\ 3.G", 0251'\ 5.111\1I** 1500 *u** ll**** ** u***** ll** **** *llll 1500 ***** **llllll ** llH **** If** !IIH* *-H:
1800 If**** *ll*llll lI!II *** !f-)!l!f 09SM6.1~1* IBOO '1I*lll ****1 ** *** **u **l! *1** *** 1800 ***** '**** III llH ***1 llH **** ***
2130 **111I *1*1* lllf *** **** 12f~3.~** 2100 1***1I ***** 1* *u *UlI *** *1** 1I11* 2100 *llI** 1l*1I1* ** H* lln-)! *** **H H·II
2400 lI*lIlIl! ***** 1* *** **** *** 1I111* *** 2400 ~**** *llIll* ** *** 'H** *** **** *** 2400 ****1I ***** ** *n HH 'i·H -HH I!H

DAY 07 D(.W OB -
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. gPD. DIR. GUST RAD NDNG TEMP. POINT RH DIR. SPD, DIR. GUST RAD

DEG CDEG C Z DEG. MIS DEG, MIS MW DEG CDEG C Z DEG. MIS DEG. MIS MW DEG CDEG C %DEG. MIS DEG, MIS MW

0300 ***** *1*** ** **ll **** 1I*1 1*1I* 1** 0300 1I1111** ***** 1* *** **1I1 624" 1.9~*** 0300 ***** **1** ** Ill* *f** '** lIllI* Ill*
ObOO !f**** ***1* ** 1** **** *!!* **** llll* 0660 ***** **1I*1 ll* *Ill **lIlf *** **** *1* 0600 ***** Ill**1 1* Ill' 1I11** 13&M 1.~I**
0900 ffl** ***** III *** lfil* f** I**l! lllll 0900 1**** 1I111*1I ** 1** **** *1* **** 1I** 0900 ***** ***** llll 1*1I **f* ll** **** ***
1200 If***1 *Illll* III **1 1*** *** 1I11** Illl 1200 **1I** 1l*11ll 1* *Ill lIl*ll **1I **** *1I* 1260 8,2 11*** *ll 161~ ,7M lll* **f* ***
1506 1I*1I** ***1* *f *ll* **ll* *11 **** *** 1500 ***lIf 1**** III *** **** *** **** *llll 1500 8.S 3,3 68 272~2.~ 2BO~ 6,~ 17
1800 5.0 2. B 80 113M 1.&-.2661"18. 3JoI 3 1800 *.lIltH ***** U *** **** *** **** *n 1800 7,1 2,6 73 296 ,9 319 3,2 3
2100 l!llll!lI lIlf***"** ll*1 **** 02~3,(~)!1I11 2100 ***** ***** **- **1I ll*!lll *** **1* *If* 2100 3,8 1.786 310 ,9 357 2,5 1
2400***** llUII ** *n H** lIH un *'IBl 2400 ***** HUll ** lIH lIHll *** HH *** 2400 3.1 1.3 88 3411-11.0" 355,.d.9M**1I

-
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THREE HOUR SUMMARY FOR WATANA WEATHER STATION
DATA T~d<EN DUIHNG Sf.-~!:) teMl:n;~r., 1?B3

DAY 10 DAY1'.!.

HOU~ DEW WIND wnm GUST HAX, HOUR DEW WIND wum GUST /tAX. HOUR DEW wum IWIn GUST MX,
NDNC TEMP. POINT RH DIR. SPD, DIR. GUST RAD HDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD HDNG TEXP. POINT RH DIR, SFD, DIR. GUST RAD

DEG CDEG G %DtG. HIS DEG, MIS ItW DEG CDEG C %DEG, HIS DEG. MIS ItW DEG GDEG C %DEG, MIS DEG, MIS M~

0360 ***** ***** ** lIH UH 050" 2.9~*** 0300
,~

0600 HH* *lI*H ** lE** UH *** **** *** 0600
0900 6.0 ***H ** 152M ,9", 18'l'\2.8I'fH 0900
1200 ***** ***** 76 H* **** *** **** *** 1200
1500 10.4 2.0 56 2b4i'\ 2. 8M 252" 5.1", 53 1500
1800 8.9 1.8 &1 258 .') Lt ~E::rz 5.1 3 IBOD~. ~ '..' "J/

2100 5,9 1.7 74 "T;:-, . ') 000 3~B • 2100';.11.1'.J ! " ... 1

2~OO 4,5 1.? 83 01B 1.6 OOb "7 " 1 2400._~ l a:

2.7 1.491 065 1.1 69B 2.5 1 6360 ***** ***** ** *** **** 012 2,5 ***
Lt, .4 92 10~"'1.4'" 097", 3,2", 40600 2.8 ,4 84 029 1.4 ~05 2.5 ~

4.8 lint-» ** 091M2.1M09~4.4i'\1b 0900 HH* lI**** ** tn(~1.0""119 ... 4,5,,***
9,5 .955 13lJ.\ 1.4... 096",3.8M26 1200 11.0 ,1 47 196104 1. 4,... 1:15A 4. IJ\ b2

10,5 .851 104 2.4 nBS 4,4 12 1500 9.8 .4 52 259 1,3 258 4,4 16
B.7 ***** 55 094 1.5 105 3.2 2 1806 7.5 ***** 63 284 2,0 293 5.7 3
t.. t ,466 m' .7 031 2,5 12100 5.1 1.379 275 t.4 25,! ~.. 2
4,5 .3 74 018 1,3 003 2.5 1 2400 3,4 •••** 94 246 .6 192 2,5

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND ~mlD GUST MAX, HOUR DE(,l l.wm wnw GUST MAX.
NDNG TEMP, FOItH RH :1m, SPTl, DIR. GUST RAt) filiNG TEMP. POINT RH DIR. gPD, liIR, GUST RHO ~nNG TEMP, POINT Ri-l OIR. GPD. DIR, GUST RAD

DEG CDEG C :t DEG, MIS DF.G. MIS MM DEC CDEC C ZDEG. MIS DEG. tiiS M~ DEG Cm:r, C <; DEG, MIS DCGl "Ie ~i;.!
~

~ Ii! w

-----------_._------------------------------ -------_._----_._---------------------------_. ...----.--------_.... -------_._--------_..------_ ....~
6300 1.3 -37.9 3 072 ,7 6bS 2.5 1 0366 2.2 -.9 86 076 3,2 eac t" • 1 0300 ., lI**H 5 J6G ,6 r;tC-'J" " c...Ill of ,:,,·Jl. <-.O.J

0000 2,7 .7 87 062 2..0 072 5.7 1 ObOO 3,2 .1 aD 053 3.1 057 5,1 4 06;)0 ,J -13.1 6 27a 1,4 251 4,4 J~

0900 4.0 .7 79 079 5.1 OB7 B.3 15 0960 3.8 1.3 84 081 2.9 091 5.7 9 0900 ***** ***H ** *n *·H* 35~""1.9M~H

1200 6.2 1.6 72 689 5,4 089 9.5 19 1200 5,1 3.7 9t 090 2,9 087 5,7 29 1200 5,4 .2 69 303" ,8~ 30:;p, 3.2'" 31
150ft 7.8 1.5 64 091 4.8 OB8 B.3 HI 1500 4.4 3.9 97 263 3.1 228 5.7 27 1500 6.B -,2 61 111 1.4 320 4.4 3B
lSna "I ') 1.1 65 090 4,B 095 7.6 3 1800 3.1 2.7 97 279 3.0 285 5.7 2 1800 5.0 -2.1 60 055 ') ':I Ob9 4.4 3f • <- ,",,"r 2100 3.7 -,5 74 077 4.4 084 7.0 1 2100 .9 -31.2 7 207 1.0 294 3.B 1 2160 1,9 HUl! 7'2 015 1.7 014 4.4 1
;~400 2.4 -1.2 77 056 3.4 057 5.1 1 2400 .7 ltlI*n b 304 ,9 311 1.9 1 2400 1.3 -3.0 73 002 .9 006 1.9 1I

-
DAY 16 DAY "1 '7 DAY "lB

HOUR DEli WIND WIND GUST MAX. HOUR DEW WIND wnw GUST /tAX. HOUR DEW wnm WIND GUST MAX.
NDNG TEKP. 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 CDEG C %DEG. MIS DEG. HIS /tW DEG CDEG C Z DEG. MIS DEG. /tIS KW DEG CDEG C %DEG. MIS DEG, K/S KW

U300 -1.3 ***** B6 015 1.2 005 2.5 1 6300 -2.4 -4.1 sa 028 1.5 049 2.6 1 0300 -3.2 -5.2 86 039 1.B 025 "7 ? 1",,-

ObOO ***** ***** 93 021,", ,7", 004...,2.~ 3 0600 -3.2 -3.9 95 056 1.1 011 2,6 a 0600 -3,6 '·5,3 88 054", 2.61'\ 042M 'l. 4/"1 1a

0900 ***** ***** ** *** **** 088141 ,~lflI 0900 H*** *H** ** *** UH 125~4,~** 0900 ***** ***** ** *** **** 081... 1,~***
1200 8.9 -1. 0 50 137"" 1.1", 124J<' 3.P"" 57 1200 8.3 -1. 0 52 1b61" 1.1J.1 24610\ 5.1",56 1200 7.9 -1. 9 50 09810\ 2,~ 094", 5.71"'135
1500 16,2 -2.2 42 102 2.3 126 6.3 38 1500 9,4 -2.3 44 257 4,0 243 6,3 3,~ 1500 7,8 -3.8 44 098 4. ! 108 7,0 19
1BOO 6,2 -3.2 51 091 2.5 087 5.1 3 1800 5,5 -3.9 51 286 3,2 282 6.3 21800 5.1 -3.4 54 079 3.8 6n 6.3 2
2100 1.8 -3.4 68 044 LEI 029 3.2 1 2100 OJ I:" -3.4 65 347 .8 322 215 1 2100 3.5· -4.6 58 046 2,4 045 3,8

L.I ....'

2400 .1 -3,4 77 013 1.S 013 3.2 1 2400 -Lb -4,4 81 012 1.9 001 3,2 1 2'106 2.8 -3.9 61 042 2.3 051 3.8
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THI<EE HOUR Sl.IMMAI~Y FOI~ W(.':ITANA WFATHEI~ t)TI~TJ(lN

DATA TAKEN DURING SeoTeMber~ 1983

DAY 19 DAY ;:~O

HOUR DEW WIND WIND GUST MX. HOUR DEW wnw WIND GUST MAX. HOUR DEW WIND WIND GUST MAX,
NDNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEMP. POINT RH DlR. gpo. DIR, GUST RAD NUNC TEIIP. POINT RH DIR, BPD, DiR. GUST RAD

DEG CDEG C ! DEG. MIS DEG, illS IIW DEG CDEG C 4 DEG, MIS DEG. MIS IIW DEG r. DEG C : DEG, illS DEG, HIS IIW
------------------------------------------- ------------------------------------------- ----------------------------------_.~-------

HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX.
NuNC TEMP, POINT RH DIR, SPD. DIR, GUST RAO NONG TEIIl!, POINT RH DlR, SPfJ, orR. GUST RAD NDNG TEMP. POINT RH 1m, SPD. lHR. GUST RAD

DEG CDEG C 1 DEG. illS DEG. illS MW DEG CDEG C l DEG. illS DEG, MIS MW DEG CDEG C XDEG. K/S DEG, MIS MM

0300 Ifllf 1**11 ff Uf*HI If* Iliff Ilf 0300 Illfl! f*ffl ff **f UU fff fl*l! III 03~8 11*1* flfll If fn f*** IEH ***.~ JEH

ObDO ~f*fl I*fff 1* HI un Iff IIffl *ff 0600 f***l! ***f* *1 *** **** *** If*f 1** Dbon ***** f***1 1* I:'flfH* 'H,<* ·Hff ***
0900 *1**1 f**f* II u* *Uf ff* f*fl! fff 0900 Iffff I*ff* f* u* un Ilf fffl *** 0900 ****f Iff*1 ** ***H*"" l!.** HH ***
1200 1**** *ff*f If fll! un flf *I*f **f 1200 I*lf* f*fff f* *** **** *ff *llf fff t200 *111l! **1** *1 *** UU H* H** ***
1500 ~**'Iill u*** ** *1II n** IfI fl** f** t50n fl*11 1IIIf f* Uf**U f*1 *f** **1 1500 Iffff fl**f ** *** **** n* .u** f**
ISOO xlfl* *f**1 *f *** **** f*l! **ff fff 1800 *ff*f **Ifl ** *u H** I*f flf* f** 1800 f*lf* fff** II Uf '**** H* **** l!*ll
2100 *11*1 ff**f fl 1** Hili *** ffll *11 2100 fll** 1*I*f *f H* u** ff* 1*** *** 2100 f**** ***** *1 UI f*** HI I'**' *H

2400 ff*f* f*f** *f *** *lin Iff **** **f 2400 *ff*1 I*ff* fl H* un **f *f** **1 2400 ***** ***** ** f** HJa H* un *ll!

HOUR DEW WIND WIND GUST MAX. HOUR DEW WIND WIND GUST MAX, HOUR DEW WIND WIHO GUST MAX.
HDNG TEMP. POINT RH DIR, gPD, DIR, GUST RAD HDNG TEMP. POINT RH DIR. gPO. DrR, GUST RAD NONG TEMP, POINT RH DIR, SPD, DIR, GUST RAD

DEG CDEG C t DEG. MIS DEG. HIS HW DEG CDEG C t DEG. MIS DEG. MIS MW DEG CDEG C t DEG, HIS DEG, MIS MW

0300 *f**f **1** f* u* un *** **** *** 0300 f***f f**** fl. **ll**ff f*f ff** *ff 0306 *f*** fl*** ff *n nu· lfH H** lIH
0600 **1** **11* II In H** f*f ***1 *ff 0600 fl!*lf ***1* f* In **** I*f ***f *fl 0600 ***** ***** If *** **** HI HlIiI lEX·*
0900 **f*1 f*II** f* **f un **f **** Illf 0900 **f** fff** If flf***** f*f flf* *** 0900 f***f If*f* III *** *fU lIH *·lilll H*
1200 f*lff **1** f* UlllllfH *** **** fff 1200 f***f **fl* *f flIfHlll! lIfl *f*l! **f 1200 **Ifl! ****f f* ******* *** u** f**
1500 ffllll! I**ff ** *** n** 1** f*** ff* 1500 **f*f ****f f* lin **** *f* **** *f* 1500 **f*f **ll** ** *** lIBI f** Jll.lf:I! nl!
1BOO f*f** **f** ff *** nu f*f ***f f** 1800 **f** f***f If *** **** 'lIl fll* *** !300 1*11* ***** ** lHlI U*·~ *** **** fll!!
2100 'fll* *1'** ** ******* *** **f* *f* 2100 '*f** f***' f* lin un **f 1*1* 1** 2100 ***** ***** fl HI **·)H~ III H** *;.:.*
2400 ****f **f** *f H* **** I*f **** *** 2400 f*f** f*fl* 'f *** **** ff* **** f*1 2400 **1** f**** f* fn n** *** un ***
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H Y D F~ 0 E I. .. E C 'r F~ T C

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

DAY ?8

HOUR DEW WIND WIND GUST MAX. HOUR DEW WINO ~IND GUST MAX, HOUR Drw WIND WIND GUST MAX,
~ UUNG TEMP. POINT RH DIR. SPD. DIR. GUST RAD NDNG TEHP, POINT RH DIR, SPD, DIR. GUST RAn NUNG TEMP, POINT RH orR. SPD, DIR. GUST RAU

DEG CDEG C %DEG. MIS DEG. HIS MW DEG CDEG C %DEG. MIS DEG. HIS M~ DEG CDEG C %DEG. HIS nEG. MIS MW

0300 *f*** ***** ** *n u** *** **** *** 030n UHI HIU ** *** H** *** H!Hi *** 0300 ***** '*f** ** ·u·~ nu H* un !Ill!
F

0600 **'** ***'* ** *H UH *f* **** **1 0600 !fun ***lll! ** H"" H*ll U*****llU 060u ***** ***** If HI HI·lf HH **'111 IH

0900 f***f ***** 1* H* u** 11* **1* *** 0900 **11* ****l! *1 *** UH lIH UH *** 0900 ***** **1*1I ** H* H** H********
1200 ***** fl*** ** *** **** **1 **** *** 1200 **U***Hln *H ·:tllU *** **** 1** 1200 ***** ***** ** H* ,I'&H' '~H HU ***
1500 HIH ***** H H***U *** **** *** lSnn **llI* ***** ** H* un *** H** H* 1500 H*** lI**n H· H~' HH H* **H H*
1800 IFillIU JH*** ** ******* *** **** *** 1800 ***** ***** ** *** HH *** *1** *1* lBOO UU)! HHll ** **.~ HH *·x··~ H** *'H
2100 ***** ***** *1 H*llfl!* *** **** *** 2100 ***** ***** ** IEHi' nlll *** **** *** 2100 *H** ***** ** H*HH Hll u** ***
2400 ***** 11*** ** In **** *** ll*** *** 2400 **1I11* ***** ** H* HH *** **** *** 2400 ***** ***** ** H* n·** jjdH **lli H*

..­,

"""I
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MONTHLY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING SePteMber~ 1983

DAY
MAX.
TEMP.
DEG C

~nt

TEMP,
DEG C

MEAN
TEMP.
DEG C

RES,
WUID
DIR,
DEG

RES.
WIND
SPD.
MIS

AI)G.
WIND
SPD.
MIS

MX,
GUST
DIR.
DEG

!'lAX,
GUST P'I)AL MEAN
SPD. DIR. RH
MIS k

MEAN
lW

DEG C
PRECIP

Mil

DAY'S
SOLAR
ENERGY DAY
WH/SQM

------------------------------------------------------- ---------------------~------------------------

*~*** ***** ~**** ***
***** ***11* ***** ***

6,1"'" 104M 3.8n 07~""
10.3~ - S 1"\ 6.S"", 046M

8.3.... 4,5-""
11***11 l!l!*H

IlH** llllUII
HUll ***H
**llll* H***
***** *****HU* Hlfl!*
HU* *****
***** lbH,**
H*** *****

11.2'" -If.')1'\

**** **1I11 ***
*1I** **** ***

1,8M 2.0~ 0431'\
2,1Jl4 VI..., 095""

t.3M 1.810'1 1261"
.9"" 2. lJlI\ 243""

2.5~ 2.914 tos,....
4.8 4.9 093
2.1 3.0 095
1.1110" 1.4/Wl 383M

**** ***1I **1I
***1 **** ***
*1I1111 **1I* *1I11
**** **** ***
*1I** **** ***
1*** **** ***
**** **** ***
***1I ***1I ***
**** **** *1Il!
1.3Jl4 2.5M. 093...,

-

7451 C.
Z~755J'\ 3
7416M 4

*f!HlBf 5
*HHlI I:,

8B41'\ 7
24n'" B

237~1"\ 9
4003'-'10
1778M 11
3257,4t 12
1945 13
19{'0 14
2613,..,15
4027 "'16
4323"'17
2350"18
1850 19
1975 2a
19431"21

***llH 22
fUH).' 23
UHU 24
H*Hlf 25
*HHlf 26
****** 27
u**** 28
****H 29
**UH 30
53103""

HU

0,0 ....
0,0
0.0
0.0

0·0
J.S
0.0

0.0

U
0.0
0,0
U

.2-
O. ~

0.0
'.0
0.0
1,8
1.2
0,0'"

*H*
*H*
H**

******llll
u**
*H*
u**
u**
5'-0'"

*H**
H*lIlIi

2,7"'"
3.11'\

*****
***·H
*****
*****u***
***H:'
H***
*****
*****

**** *1I* ** **1I1111
**** *** ** *****
5,tl'\ U-"'\55 .... -5,1 ....
6. 1... ~tN.l: f."'IJ 49 "" -3 .31'\

*liB': ,H* **
**u *** **

8.31"1 E {JI'lJB2M
1,91'\ ~lNE (MJ 99.1'"
b.3,.. W (t'\1751'\ 2,61'\
5,11'\ N~J 7U.I'\ 1. 91'""
4.4'" E ""171""
5.71'1 NNEQol)67.... .9'"
9,5 E
5,7 ENE
4. 41'\ lHJl!J
6,~ ~lNE Q'lJ63~ -2,4.10'\
b. 3"'" NNE G'otJb8 M -3.21'\
7.01'\ E(M)b4 ...... -4,1 .....

10.2 E 58 -6.0
8.3 ENE
5.7Ilo\ESE~J

**** *** n
**** *** **
H** *** H
H** *** **
H** *** **
**** l!** n
n** H* **
n** lIl1lE *II

**** HI **
10.2-"" ~J 1'1

l!ltH H*
*u* l!l!*

1.711l 2b~

1.2-"\ 024 ""
1,5"" 280­
2,1'" 252M
1. 61'1 0931"\
1.511 2931"
3.9 069
2.7 091
1.5Jl'\ 257~

****1I***
t.~

1.2f"
i.2""
1.2M
1.211\
,5p

3.8
.b
,614

*HH *H
nu* H*

5.::"'" 08bM
3.31'" 0191'\
6,0,. 283M
7,}#A. 294 M

b.4-"" 633 J'\

6.91'\ 233 M

4.8 OBO
2.7 036
3.9'" 014""
3.81"1 GObM
2.7.01 307.1"\
1.0 M 070""
4.4 081
5.6 066
6.4"" 094 M

niH* H*
*un H*
H*** Ul!
uu* u*
u*** H*
H*** ***
*H** *H
H**ll HlI

*n** nil
4.7M nbS...,

2,31'\
3.2'"
3. tM
2.21"\
1.6~

2.6M
1.2

.1

.1~

-3.21'1
-'3.s..,
-'/.'3"'"

1.6
2.7

8.3'"
3,4Jl4
a.BJ"\

1UM
l1.t""
11.2"'"
B.3

7.6M
lU'M
10.8oM
8.61"1
7.2
8.5

3
4
5
6
7
B
9

10
11
12

')
L.

13
14
15
16
17
t8
19
20
21
'J'J
L.L.

23
24
25
26
27
23
29
30
MONTH

fl,9
9 , ~5

lL 9
7.6

TNTER I,) Al .. ~:l

1 NT I::R'J (iL.
INTER'.,JAL

2 TNTER~)ALS

MTNUE 2
MINUS 1
PI..US 'l
PI..UB

GUST
GUHT
GUST
GUST

AT M(.)X.
AT MAX.
AT ~lAX.

f~T r1,;X,

GU~lT VEl...,
GWH VEL.
GUST ~)EI....

GU~:;T 1,)fLo.

NOTE: REI_ATIVE HUMIDITY READINCS ARE UNRELIABL.E WHEN WIND SPEEDS ARE LESS THAN
DNE 'NFTER PEI~ f;ECDND. SI.lCH REf'i:OHH~;f:) H{iVE NOT BEEN INCLUDED IN THE Dr-IlLY
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT,
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R~M CONSULTANTS, INC.
SUSITNR HYDROELECTRIC PROJECT

WATANA WEATHER STATION
September, 1983
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION
DATA TAKEN DURING SepteMber~ 1983

'.)ELDeITY ( M/~))

0 ";> 1 0 ".7 0 6 0 'J. 0 () 15. 0 ~:.~ 0 .0 ~,.. . .., .
'ro TO TO TO TO TO DR

DIRECTION 1 0 "1. () 6 0 '1 () () l ~~j 0 ?O 0 GR E(:~TE:R TOT?~L, .,l , , ,
~" _______'_' __________ "" __ '__ '_' ___"'M __" ______' __ ._.__ •__ ._._._ •••••_.~ •••• _ •• _.__ ._.__ .H._"_.__ ._ .... _.___ ._ ......_._ .. N

~

.::t

N 9 ;:~ 5 /'9 ttl () 00 (j 00 n 0 0 0 , () 0 <. f:~(f, CI

NNE ~:l3
.":# 8"1. 46 0 on 0 00 0 00 () 00 (? 'J. 0,- ·

NE 74 \:' ?'? '1 4'7 () 00 0 no 0 (J 0 0 0 0 8 18· ,,J · ·
ENE '74 c:" 1':.'.<:) 'J. 0 48 0 00 0 00 () 00 f' 00 '1 '7 O().,J I ! , , .I ,

1'" 1 ~:j6 'l , ~_:.~tj 'J. 1 E~ 3 ·03 0 DO 0 00 0 .00 ;.:!2 ?f!

E:oE;E , ~j~5 ~:i ~ ~:j 1- , 46 0 00 () , no n 00 fl 00 (;-, ~:.:,i?;,/

c"r,:" 46 1 '75 0 00 0 00 I) on 0 () 0 0 ,00 'j ~.~:: "J.,:)1,. , · · .. '-

S~?'E: , l.B ·B3 () , 00 () , 00 0 00 0 00 0 (JO '1 o'J.

f" 09 64 () 00 0 DO 0 Of) 0 00 0 00 '/4.J · , , . ,

S~:;b,,1 09 C'l::- 0 00 () O() 0 00 0 00 0 O() 64",..1-." , , .
~;JA

1~'J::' p'. 0'.1 0 00 0 00 0 00 0 00 t .11 1":)
~ ,.} ,.J , .•I·.J · , , "y r

41Sl,J '1 1 0 'j '1 1 1- 6~::i 0 00 0 00 0 ()() () 00 l{ r"'''', r,.. , , , , , .:; I

(,.1 '7 "'J 4 '70 ':l o;:,~ 0 Of) () ()O 0 00 0 ,00 '? 'J.
..,

~:j ./ · ,,, , . "

l.t.INiJ-l 1- ,04 "r. B6 1 ;:? <jl 0 no () 00 () 00 0 00 h <?\}l..J , · , , ,

M·l 1 :I 0 :I 93 0 00 (} 00 () no 0 00 0 .0 () "7 03· , · . '-' ,

NNt,J i.~ ~3 ·03 () ·on 0 no 0 , 00 () , 00 0 00 t , '10

CALM , 09
.........__ .- ..__ ....._.G_ ....._..- ........ ..........-........ ..... -............- , ••••••••••• g .... - ............._...- .... ,.........-.... ~

T/JT t~L. ?:3 :' n;',~ 0 00 00 () 00 00
:1

"1 :I 40 ~;;j6 'J t:' ?9 0 tOO· , J.:.....1 , l:~ · , ,

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT
'\ (j!:l[l '.H~I..I,() t,n:ND OBSCH~H·HIONE l.JEED TD m::I.H::L.DP FPE(;)UENCY ~:)I,mM(~I:n-'

;,:?B B0 t.<l I ND ()B~:; F I~~) (~T J nN~~; WnUL.D HAl.,) F:: BFE::N CClF~ F~ EeT F 01;:' "1 ~::; 1'1 INtITE D('~T (~ . -
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R&H CONSULTANTS. INC.
SUSITNA HYDROELECTRIC PROJECT

WATANA WEATHER STATION
September, 1983

NORTH
•••••• I •••., .
~ Q • • • I • ..

..... " .
HIND SPEED

CM/S)

..... . . >-21;3

6-11;3

11;3-15

15-21;3

·EAST
1l :'.':15••:2....

25
..:'..

IIdf .: !

I' •••

WEST:

••• I 3-6

.....
......

..
.. 0 ••••

1-3

.2-1

. .
..... I ••••• Y. I CALM

• t ...... I' •

SOUTH

WIND ROSE PLOT
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VI. LONGWAVE RADIATION DATA SUMMARIES

WATANA STATION, WATER YEAR 1983
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LONGWAVE RADIATION DATA SUMMARY (cant')
WATANA CLIMATE STATION

FEBRUARY 1983 MARCH 1983 APRIL 1983 MAY 1983
Da i Iy Avg Daily Total Da i Iy Avg Da i IY Tota I Da i Iy Avg Dai Iy Total Da i Iy Avg Daily Total
LW Rad LW Rad LW Rad LW Rad LW Rad LW Rad LW Rad LW Rad

DAY _ (mw/cm2\ ( kJ/m2-cl£lY) (mw/cm2\ ( kJ/m2-day) (mw/cm2) ( kJ/m2-day) (mw/cm2) ( kJ/m2-day)

1 25 21,600 27 23,300 21 18,100 26 22,500
2 23 19,900 23 19,900 21 18, 100 30 25,900
3 24 20,700 21 18,100 22 19,000 29 25,100
4 2/1 20,700 23 19,900 28 24,200 28 24,200
5 23 19,900 23 19,900 26 22,500 26 22,500
6 25 21,600 20 17,300 23 19,900 25 21,600
7 26 22,500 18 15,600 21 18,100 . 25 21,600
8 27 23,300 17 14,700 27 23,30.0' 25 21,600
9 25 21,600 IBM 15,60014 28 24,200 27 23,300

10 25 21,600 14 14 22 19,000 26 22,500
11 24 20,700 14 14 21 . 18,100 27 23,300
12 23M 19,90014 23M 19,90014 14 14 30 25,900
13 22 19,000 22M 19,00014 27M 23,30014 31 26,000
1LI 23 19,900 24M 20,70014 14 14 31 26,800
15 17 14,700 25M 21,600 28M .24,200M 30 25,900
16 17 14.700 22M 19,00014 26 22,500 30 25,900
17 16 13,800 21M 18,10014 25 21,600 31 26,800
18 22 19,000 20M 17,30014 28 24,200 29 25,100
19 20 17,300 20M 17,30014 25 21,600 30M 25,90014
20 23 19,900 21M 18,10014 25 21,600 14 14
21 22 19,000 21M 18,10014 25 21,600 14 14
22 20 17,300 20M 17,30014 28 24,200 14 14
23 21 18,100 20 17,300 29 25,100 30M 25,90014
24 26 22,500 25 21,600 24 20,700 27 23,300
25 20 17,300 21 18,100 26 22,500 29 25,100
26 21 18,100 20 17,300 24 20,700 30 25,900
27 23 19,900 20 17,300 24 20, 700 29 25; 100
28 27 23,300 20 17,300 30 25,900 28 24;200
29 - - 20 17 ,300 30 25,900 32 27.,600
30 - - 20 17,300 23 19,900 31 26;800
31 - - 24 20,700 - - 30 25,900

Monthly
Avg/Total 22.614 547,800/4 21. 3M 570,50014 25.214 653,20014 28.614 766,00014

Notes:
(1). Daily average is determined from 8 values taken at 3-hour intervals.
(2) hM h after value means less than 8 val id readings for the day. "14" 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.

.1 ~.._.... ,J ..~J ... 1
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LONGWAVE RADIATION DATA SUMMARY (cant')
WATANA CLIMATE STATION

~1 1 ) )

~~

JUNE
Oa i Iy Avg
LW Rad
( mw!cm~

1983
Daily Total
LW Rad
( kJ!m2-c!llyJ

JULY
Da i Iy Avg
LW Rad
( mw!cm~l

1983
Daily Total
LW Rad
I kJ/m2-da:l/)

AUGUST 1983
Dai Iy Avg Dai Iy Total
LW Rad LW Rad
(mw/cm2) (kJ/m2-day)

SEPTEMBER 1983
Oai Iy Avg Oai Iy Total
LW Rad LW Rad
(mw!cm2) (kJ!m?=-day)

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

28
31
30
30
30
28
28
29
29
30
29
26
24
27M

M
M
M
M
M
M
14
M
~,

M
M
M
~1

M
M
M

24.4M

24,200
26,800
25,900
25,900
25,900
24,200
24,200
25,100
25,100
25,YOO
25,100
22,500
20,700
23,300M

M
M
M
M
M
M
M
M
M
M
M
M
~1

14
M
M

632,400M

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

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

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,ROO
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

Notes:
(1) Daily average is determined from 8 values taken at 3-hou~ intervals.
(2) "M" after value means less than 8 val id 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.




