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1.0 BACKGROUND
1.1 Purpose

The Devil Canvyon climate station was installed near the Devil Canyon
damsite to obtcin environmental data for vreservoir, hydrology, and
transmission line studies and design and planning of access roads and dam

construction.
1.2  Station Description

The Devil Canyon station is located 1/8-mile south of the Susitna River at
river mile 153. It is adjacent to the proposed Devil Canyon dam site at
62°48'50" N latitude and 149°18'50" W longitude. It lies at approximately
1500 feet above mean sea level (MSL) on a ridge within the plateau region,
vet is close to the actual walls of the canyon (see Figures 1.1 and 1.2 for

location).

The terrain rises gradually to the south, occasionally forming narrow
benches or plateaus. Elevations increase to 2,000 jeet about 1 mile south
of the station and to 3,000 feet within 2 miles south of the site. These
elevations or contours are maintained in an east-west direction. Shading
of the station from direct solar radiation occurs throughout the day during
December and January and during the remainder of the year when sun
angles drop below 9° above the horizontal (eee Table 1.1 for angular
elevations of terrain obstructions). Some shading is also provided by the
coniferous wvegetation surrounding the station. The site is located on a
narrow, barren ridgetop, well exposed to winds from the west, north and

east. The site is well protected te the south.

1.

[

Methods of Data Collection

The climatic data at Devil Canyon are collrcted using a Model 5100 Weather

Wizard Digital Weather Station, manufactured by Metecrology Research,
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Inc., now part of Belfort Instrument Company. The Weathe: Wi a-d
measures, processes, and records several weather parameters, which are
described below. A 12-volt power supply powers the station and is kept
charged by a solar panel. Data are recorded on a low-temperature
cassette tape at 30-minute intervals. Fifteen-minute recording intervals
were used prior to October 6, 1983. The station is visited approximately
once per month for maintenance and repairs, and to retrieve the data

tapes.

Recorded data inciude instantansous values of temperzture, relative
humidity, solar radiation intensity, and battery voltage; the cumulative
amount of precipitation measured since the last reset; and several wind
parameters. Wind direction is sampled every 15 seconds and averaged
over the recording interval. Wind speed is measured by counting each
revolution of the cup anemometer and averaging the speed over the
recording interval (15 or 30 minutes). The fastest 15-second average

speed for the interval is reported as the peak gust.

The anemometer and wind vane are part of a sensor array mounted atop a
3.5-meter tripod adjacent to the recorder shelter. The sensor array also
contains a short boom with a radiation shield for the temperature and
relative humidity sensors. A rain gage and solar radiation sensor are
located on a separate platform 10 meters to the southeast from the main
platform. The tipping-bucket rain gage is mounted on a 0.6-meter post
and plumbed vertically. The solar sensor is installed facing vertically

upward atop a 1.5-meter tripod.

Table 1.2 describes sensor types and performance characteristics for each
parameter. The performance characteristics were provided by MRI.

Conversion factors for the units are provided in the appendix.

1.4 Station Hi

4 ﬁw ‘{ff

et
=
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The Devil Canyon Station was installed on July 17, 1980. This report
covers the period from October 1983 to December 1984 only. There are

three previous data reports for this station:
Report Period Covered

1. Processed Climatic Data July 1981 - September 1981
Volume 6
Devil Canyon Station (Mo. 0660)
March 1982 (R&M Consultants)

2. Processed Climatic Data October 1981 - September 1982
Volume 6
Devil Canyon Station (No. 0660}
December 1982 (R&M Consultants)

3. Processed Climatic Data October 1882 - Sept 1883
Volume V
Devil Canyon Station (No. 0660)
June 1984 (ReM Consultants)

Tables 1.3 through 1.6 list the inspection dates and maintenance performed
for the station, significant data gaps, adjustments to raw data, and values
that have been estimated where data are missing. Periods with more than
one hour of missing data are shown on Table 1.4. Intermittent gaps in
the wind data occur frequently in the winter and are not identified
indivic. Mly.  The number of missing days for these cases is approximated
by the total number of missing hours during the period. The beginning
and ending dates for the data gaps and for the adjustments to raw data
correlate with the inspection and maintenance dates. Relative humidity
data for measurements with wind speeds less than 1.0 m/sec are not wvalid
and thus not used in calcuiating the percentage of total observations for
each month, which are tabulated in Table 2.2. however, these missing RH

values do not constitute data gaps in Table 1.4.
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TABLE 1.1. ANGULAR ELEVATIONS OF TERRAIN OBSTRUCTIONS
AROUND DEVIL CANYON WEATHER STATION

Azimuth(2)

Obstruction(1) (True) Angle(3)
Mountain 60° 5°
Mountain 112° g°

Knob 166° 15°
Tree 166° 23°
Tree 202° 33°

Scattered Trees 166°-254° 18°-23°

Trees on Ridge 218°-270° 5°-10°

Mt. McKinley 290° 4°

Tree 284° g°

Sensor Array 312° 6°

Mountain 366° 8¢

NOTES:
(M) Points wused are selected mountain peaks and other features
surrounding the weather station. All measurements are taken with

respect to the solar sensor.

(2) Measured azimuth angles are in degrees from magnetic north. The

correction to obtain degrees from true north is 28°.

(3) Vertical angles are measured above the horizontal with a hand level.
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Research Corp.

RHO Sigma Corp.
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1.2 DESCRIPTION OF METEOQOROLOGIC SENSCORS

Description

Linearized Thermistor
Exposed circuit slement
Senses changes in RH by
changes in impedance

Temperature-Compensated
Silicon Photovoltaic Cell

Tipping Bucket Rain Gage

Cup Anemometer
{vertical axisj)

Sensitive Vane driving
a 360Y Plastic Film
Potentiometer

Operaple Range

-3G°C ~ +50°C
10% to 95%

O to 140

Milliwatts/cm?

0 to 99.8 mm

0 tc 50 m/sec

0 to 359°

Accuracy
+1°¢

+6%

+5myw/em?

+1% up to
76.2 mm/hr
+5% from
76.2 mm/hr to
254 mm/hr

+0.5% m/sec

+3.6°
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TABLE 1.3. INSPECTION DATES AND MAINTENANCE
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Inspection Date Maintenance

10/6/83 Changed to 30 minute recording intervals

LAVAY None

12/4 None

1/6/¢ Reset date to 006

1/27 Station pulled out for inspection and
maintenance

2/22 Station re-installed
RH sensor calibrated

4/10 None

5/30 Reconnected precipitation gage

/13 None

8/21 Sensor array removed for annual maintenance

RH sensor repiaced

8/22 Sensor array replaced
RH sensor calibrated
Wind sensors removed

8/24 Sensor array reconnected
RH sensor calibrated
Replaced solar sensor desiccant
Replaced wind sensors

10/16 Repiaced RH oscillator
Replared sensor array
11/2 Nonre
11/29 RH sensor calibrated
NOTE: Inspections noted where no muintenance was performed are dates

when cassette tapes were repiaced.
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TABLE 1.4, EXPLANATION OF DATA GAPS AT
DEV!L CANYCN CLIMATE STATION
OCTOD3ER 1983 TO DECEMBER 1984

Aporuximate Number of Missing Days by Parameter

Frozen anemomater and wind vaneg (intermittent)
Carbled data. Weather Wizard malfunction

Weather Wizard removed for inspection and maintenance
Precipitation gage not connected properly

Frozen wind vane (intermittent)

Bad RH osciilator {(intermittent)

Bad RHM oscillator {(intermittent)
Sensor array disconnected for annual maingenance
Power off for I hours for annual maintenai.ce

Frozen anemometer and wind vane {intermittent)

Jemp RH WS WD Precip Splar Cust Explanation
3 3 3
19.5 i9 24 2h 18 24
26 26 26 26 26 26
59
3
0.3 frozen wind vane
1.5
6.5 Bad RH oscillazor
3
3.5 . 3.5 3.5 3.5 3.5
0.2
1.5 2 1.5
49.0 £9.> 58.0 59.8 59.0 by 2 58.0

on data co'lected from April through September oily, Coliector is not designed for winter temperatures.
4,2 of ivext.
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TABLE 1.5.

Period

10/1 -10/6/83

i0/6 - 11/17/83

11/17 - 12/4/83

12/4 - 1/1/84

/1 - 1/27/84

2/22
5/30
/13
7/21

3 i H

5/30/84
7/13/84
7/21/84
8/7/84

8/7 - 8/11/84

8/11 - 8/18/84

8/18 - 8/24/84

8/24 - 10/16/84

10/16/84

10/17 - 10/18/84

16/19 - 10/20/84

10/21 -

10/24/84

10/25 - 11/2/84

11/2/84

11/3/84

1174 - 11/12/84

1

11/15 -

11713 - 11/14/84

12/31/84

Solar Radiation
Adjustment

-1 mW/cm?

ADJUSTMENTS MADE TO RAW DATA
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

RH
Adjustment

-28 RH Points
-20
-15
-11
-16

-10
-20

-15
*8
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TABLE 1.6. ESTIMATES FOR MISSING DATA
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Wind Wind

Speed Dir Gust RH
m/s {(Deqg) {m/s) (%)
62
65
67

2.5

2.5
1.6 2.5 74
2.5 82

0.8

2.5

2.5 65
0.8

2.5
1.3 2.5 60
1.4 2.5 53
50
58
56
4.4 50
55
50
49
53

Precip

{mm)

Solar
Radiation

{(mw/cm?)

0
0

=-OQO00 O O

FUEnNe NO

QOO -

7. Thess data have been estimated whare gaps exist in the record. Estimates were made by interpolating between valid
data points preceeding and following the missing data.

2. Precipitation vauss are the amounts estimated to have fallen in the preceeding half-hour,
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ESTIMATES FOR MISSING DATA (CONTINUED)
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984
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Dir Gust

{Deg) {m/s)
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TABLE 1.6. ESTIMATES FOR MISSING DATA (CONTINUED)
DEVIL CANYON CLIMATE STATION
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Wind Wind
Speed Dir Gust RH
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Precip
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Radiation
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1.6. ESTIMATES FOR MISSING DATA {CONTINUED)

DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Wind Wind

Speed Dir Gust

{m/s) {Deg) {m/s)
1.9

RH

73
73
74
Th

T4
Ti
T4

Th

75

Th
T4
73
73
73
73
73

64
64

64

65
64

61
62

Lo
39

42

Radiation

(mw/cm?)

QOO0
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TABLE 1.6. ESTIMATES FOR MISSING DATA (CONTINUED)
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Wind Wind
Speed Dir Gust RH
(m/s) {Deg) {m/s) %
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25
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40
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63
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NN



b
i

ok
o
[N}

o e

2
«d (D

o ad

=af O CN A
D G () o)
QOO

[T

Temp
(OC&

=15

-15.
-15.

=-16.

-16.
=16.

-17.
-17.
-17.

-18.
=19.
=19.

-10.
=10.

-9.
-8,
=8,

=-7.
-6.

-5,
-4,

QO WO [@R)V) VOO v O I o O\

O W

TABLE 1.6.

ESTIMATES FOR MISSING DATA (CONTINUED)

DEVIL CANYON CLIMATE STATION

OCTOBER 1983 TO DECEMBER 1984

Wind
Spesd
{m/s}

Wind
Dir GCust
{Deg} (m/s}
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RH
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TABLE 1.6. ESTIMATES FOR MISSING DATA (CONTINUED}
DEVIL CANYON CLIMATE STATIONM
OCTOBER 1983 TO DECEMBER 1984

Wind Wind
Speed Dir Gust RH
(m/s) {Deqg} (m/s}) (%)
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TABLE 1.6. ESTIMATES FOR MISSING DATA (CORTINUED)
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 70 DECEMBER 1984

Wind Wind
Speed Dir Gust RH

(m/s) {Deq) (m/s) (%)

90

91
91

g2

88

87
87
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TABLE 1.6. ESTIMATES FOR MISSING DATA (CONTINUED)
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Wind Wind Solar
Time Temp Speed Dir Cust RH Precip Radiation
Dats {AST) {(°C}) {m/s) {Deg) (m/s) (%) _{mm) {mw/cm? )
G1/18/84 0530 80 0
0630 ~8.2 0
0830 =8.6 80
1700 82
1800 83
0000 82
21/319/84 0036 =12.%
013G 81
G300 =13.5
G330 =13.6
0530 =13.6 78 0
0600 78
0630 =13.6 77 2
0700 =13.3 77 0
0730 78
0800 78
1000 -12.1
1130 76
2300 €5 0
2330 =10.2 64 0
G1/20/84 0030 =10.0
0300 -12.5 73 0
03230 -12.6 72 0
G330 -11.5 73 0
0500 ~12.0 74 0
0600 69 0
G630 0
0700 64 0
0800 66 0
1330 -12.4 69 2
1830 68
2100-0000 G
Ge/22/84 1000 0.0
1030 0.0
1100 0.9
1330 0.0
1200 0.2
1230 0.2
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TABLE 1.6, ESTIMATES FOR MISSING DATA (CONTINUED])
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Wind Wind
Speed Dir Gust RH

(m/s}) {Deg) (m/s) 1%

50
46

62
74

45
41

75
70

Precip

fmm}

0.4
1.0

Solar
Radiation

{mw/cm?)
10

-t ed
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2.0 ANNUAL DATA SUMMARY

Table 2.1 presents a summary of the monthly averages or totals for each
parameter for the full period covered by this report, October 1983 to
December 1984. The symbols used in the table are expleined in Section 3,
Report Preparation. Conversion factors are provided in the appendix.
The data reported herein are also summarized in Figure 2.1, a sequential
plot of all the measured parameters. Annual summaries for prior years are
provided in the previous data report (R&M Consultants, 1984).

With this report, a shift has been made from presenting the ciimatic data
on a water vyear basis to presenting it for the calendar vyear. The
calendar vyear format matches that used by the National Oceanic and
Atmospheric Administration (NOAA) in reporting climatic data, and

simplifies comparisons. Future reports will also be for calendar vears.

A summary of the percentage of usable data recovered for each climatic
parameter by month during this reporting period is presented in Table

2.2. The cumulative percentage in this case applies for the whole
15-month period.
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TABLE 2.1. <SUMMARY OF CLIMATE DATA RECORDED AT
DEVIL CANYON STATION {No. 0660)
OCTOBER 1983 TO DECEMBER 1984
Temperature Wind
Max Ma X Total
Res Res Ave Gust Gust P’ val Mean  Mean Solar

Ma x Min Mean Dir Speed Speed Dir Speed Dir RH DP Precip Energy

{°c) {2¢) (°Cy  (°True) (m/sec} (m/sec) (°True) (m/sec) {True) (%) (°C3 (mm ) [WH/m”)

7.7M -13,.2M =2.2M 111M4 0.8M 1.2M 012M 8.3M ESE(M) 61M M M 22,706

02.# =10, TH =5.3M 130M 0.8M 0.9M 152M 3.8M ESE(M) 59M M ™ 5,643M

2.1M =19.7H1 =83M M M M M M M 69M M M 1,623M

1984 # 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

8.7 -13.2 -0.9 119 1.3 1.6M 123 7.0 ESE 68 M M 62,400

10.2 -17.9 -0.3 112M 0.5M 1.5M 317M 8.9M ESE(M) 6l M M 112,250M

19.3 -3.8 5.6 015M 0.2M i.6M 327M 8.3 SSE{M} 58 M M 171,215

22.2 0.8 10.8 319 0.7 0.8 022 8.9 NwW 51 M 0 148,780

22.3 3.7 11.8 308 0.7 1.3 313 8.3 NW M M 68.2 95,280

271.uM =4, 1M 10.2M 000M 0.3M 1.4M 037M 11.4M WNW{M) M M 141.8 90, 499M

ar 17.6 -2.4 7.4 113 0.7 1.3 106 8.3 ESE 62 M 32.6 68,330

12.3 -13.9 -0.3 118M i.1M 1.5M 106M 10.2M ESE(M) 56 M M 23,654

r 2.8 -22.3 9.5 099 1.4 1.6 097 9.5 ESE 71 M M 4,440

r 2.6 -2k .5 -11.1 162 1.3 1.9 106 7.0 ESE 78 M M 975

WY i M gl M M M M M M M M M M
g/84)

[ M M M # Y M M M M M M M M
2/8u}

See section on interpretation of data for explanation of symbois used. Annual values are for water year (WY) and

czlendar year {(CY}.
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TABLE 2.2.
Wind

#“onth Jemp Speed
Sciober 1982 29 88
Movember 98 93
Decembear 72 65
January 1984 54 ug
fabruary 25 25
Marct 100 100
Aoril 100 100
Hay 106 100
June 100 100
July 100 . 1006
AUGUST 90 90
Seprember 100 100
Oceober 100 L
Hovember 100 1006
Descember 160 100
Tote i 89 87

RN

[N

PERCENT OF TOTAL POSSIBLE OBSERVATIONS RECORDED AT
DEVIL CANYON CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Wind

Direction

88
21
65
48
25
100

99
100
100
90
100
23
100
100

86

Peak
Gust

88
92
66
45
25
100
106
100
100
100
90
160
94
100
100

87

RH

65
86
67
41
21
86
81
80
72
2
Ly
70
76
74
75

65

Precip

0

o O O O O ©O

100
100
100
100

24 aznd dewpoint data are not valid and have been discarded for samples when the windg speed is |

ipitation data are recorded from April

through September oniy.

Collector is not designed for winter temperatures.

4]

83

than

Solar
Radiation

100
99

7h

57

25

100
100
100
100
100
100
100
100
100
100

90

1.0 m/s.

Dew
Point

64
86
65
Lo
21
86
81
80
72
L2
Li
70
76
74
75

65



M19/21 35

3.0 REPORT PREPARATION

3.1 Description of Symbols Used in Annual and Monthly Summaries

3.1.1 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.

Insufficient or partial data. M follows average and/or total
values if 1-9 daily values were missing data for all or part
of the day. M appears alone for the month if 10 or more
daily values were missing or contained missing data.
Parentheses surround the M where other letters may cause
confusion (i.e. in prevailing direction). M follows average
and/or total values for the yea, if any month was missing
data. M appears alone for the vyear 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.

3.1.2 Monthly Summaries

Fedodok

Erroneous or missing data (may be from 2 to 6 asterisks,
d »ending on number of digits possibile in the wvalue).
Asterisks appear in place of the wvalue if all readings

required for determination of the table value were missing.

A dash in the hourly precipitation table indicates the
volume for that hour is not known, but the cumulative total
of precipitation over the interval of consecutive dashed

hours is included in the next hour where 2 wvalue is
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3.0 REPORT PREPARATION
3.1 Description of Symbols Used in Annual and Monthly Summaries
3.1.1 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 direction). M follows average
and/or total wvalues for the year if any month was missing
data. M appears alone for the vyear 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.

3.7.2 Monthly Summaries

Feddek Erroneous or missing data (may be from 2 to 6 asterisks,
depending on numgaes" ot digits possible in the wvalue).
Asterisks appear in place of the value if all readings

required for determination of the table value were missing.

A dash in the hourly precipitation table indicates the

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

of wnrecipitation over the interval of consecutive dashed

hours is included in the next hour where a wvalue ig
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reported. Similarly, a dash for precipitation in the monthly
summary table indicates the volume for that day is not
known, but the cumulative total over the interval of
consecutive dashed days is included in the next day where

a value is reported.
3.2 Data Computation Standards (Climate)

Conversion factors for units are presented in the appendix. Specific

segments of the monthly reports are described below.
3.2.1 Graphical Data Plot

The data plot is a graphical representation of valid recorded

and/or computed data.
3.2.2 Hourly Precipitation Summary Table

Hourly precipitation values are calculated as the difference
between valid ({current and preceding) consecutive hourly
readings. When either of these hourly precipitation readings are
invalid, no value is reported for the current hour. No table is
published for the winter months (October through March) unless

a heater is part of the tipping buckst installation.
3.2.3 Monthly Summary Table

1. Maximum daily and monthly temperatures are determined

from all valid recorded temperatures.

o

Minimum daily and monthly temperatures are determined

from all valid recorded temperatures.
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Mean daily and monthly temperatures are determined from
all  valid recorded temperatures. The mean daily
temperature is determined from the mean of the maximum
and minimum temperatures. The mean monthly temperature
is determined from the mean of all reported daily mean

temperatures.

Resultant daily and monthly wind directions and speeds are

summed vectorially from ali valid readings.

Average daily and monthly wind speeds are determined from

all valid readings (arithmetic meanj.

Maximum daily and monthly gust speeds are determined from
all valid readings. Associated directions are the resultant
directions from the recording interval in which the peak

interval gust was observed.

Prevailing daily and monthly directions are determined from
all valid readings. The reported value is the most frequent
direction observed.

Mean daily and monthly relative humidities are determined
from all valid readings (arithmetic mean). When the wind
speed is less than 1 m/sec, the RH value is omitted from
the averaging (but is displayed in the graphical data plot

and in the three-hour table).

Mean daily and monthly dewpoint temperatures are
determined from all wvalid readings (arithmetic mean).
Dewpoints are omitted when the wind speed is less than
T m/s, when the dewpoint calculates to a value greater than

the recorded temperature, or when the dewpcint calculates

3.2
wed
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1.

to less than minus 47 degrees or more than 27 degrees

Centigrade.

Daily and monthly precipitation values are determined from

all valid readings.

Daily and monthly solar energy values are determined from
all valid readings. Daily solar energy (in watt-hours per
square meter) is determined by averaging the recorded
solar intensity (which is in milliwatts per square centimeter)
and converting the units. The monthly value is the sum of

the daily values.

3.2.4 Three-Hour Summary Tables

o

'8:

The temperature reported is the temperature recorded at

the specified time.

The dewpoint temperature reported is the dewpoint
calculated at the specified time. Dewpoints are omitted
when the wind speed is less than 1 m/s, when the dewpoint
is calculated to a value greater than the recorded
temperature, or when the dewpoint calculates to less than
minus 47 degrees or more than 27 degrees centigrade, or

when either the temperature or R.H. reading is invalid.

The relative humidi*&:‘y reported is the humidity recorded at

the specified time.

The wind direction reported is the three-hour vectoria!

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.



M19/21 39

3.2.5

3.2.6

3.2.8

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 radiation intensity

recorded at the specified time.

Wind Frequency Summary Table

Reported data are determined from all valid pairs of readings. Valid
pairs of wind data are composed of valid wind speed and wind

direction data for the sane interval.

Hourly Solar Radiation Table

An addition to this year's report series, hourly solar radiation values
are averages of all valid readings recorded during the preceding
hour. If any data are missing or invalid, the remaining values are
arithmetically averaged for the hour. The daily average values are
determined by summing the hourly averages for the day and dividing
by 24. If all data are missing for the hour, no value is printed;
asterisks (***) appear instead, and no wvalue is used for the hour in

computing the daily average.

Wind Rose Graphical Plot

The plot is a graphical representation of the wind frequency summary

table.

Observation Summary Table

Tt
g
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Another addition to this vyear's report series i1s an observation
summary. The nu.nber of usable observations for each parameter is
determined by counting the number of valid readings for the entire
month. The percentage of totai observations is determined by
dividing the number of usable observations by the number po-sible
for the month. Data adjustments and additional comments applicable

to the morth are manually entered below the summary table.
3.2.9 General Notes
1. The following are the data ranges assumed valid, based on
reasonabie expectations for the parameters in south-central

Alaska; data outside these ranges are not used:

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

Temperature: -50 through *35 °C

Wind Speed: 0 through 99.9 meters per second and less

than or equal to GUST

Direction: 0 through 360 degrees

Relative Humidity: 0 through 99 percent

Precipitation: G through 99.8 wmm. Precipitation during
recording interval {15 or 30 minutes) should not exceed 30
mn,

Solar. 0O through 150 mitliwait ./ cm

Cust: 0 ihrouah 99.9 m/sec

o
=
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Battery: 8 through 14.35 volts

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

and processor are as follows:

Temperature: *1°C

Wind Speed: 0.5 meters per second
Wind Direction: 1% of full scale (i.e., £3.6 degrees)
Relative Humidity: 6%

Precipitation: 1% up to 76.2 mm/hr, 5% from 76.2 mm/hr
to 254 mm/hr

Solar Madiation: *5mw cm
Tape Recorder Error Rate: 1 bit in 10

2
7

The following are the direction ranges wused in the

prevailing direction, wind frequency and wind rose

.

summaries.:
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DIRECTION

North
North-Northeast
Northeast
East-Northeast
East
East-Southeast
Southeast
Seouth-Southeast
South
South-Southwest
Southwest
West-Southwest
West
West-Northwest
Mcrthwest
North-Northwest

COMPASS HEADING

350 through 11
12 through 34
35 through 56
57 through 79
80 through 101
102 through 124
125 through 146
147 through 169
170 through 191
192 through 214
215 through 236
237 through 259
260 through 281
282 through 304
305 through 326
327 through 349
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4.0

INT” "°2ETATION OF DATA, 1983-84

4.1 weneral Comments

4.1.1

4.1.2

4.1.3

4.1.4

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 Section 3.2 "Data

Computation Standards."

As described in Section 2.0, a shift is being made from
presenting the climatic data on a water vyear basis to
presenting it for the calendar vyear. Thus, this report
includes fifteen months of data. Al future reports will be

for the calendar year.

Changes made to the format of this vear's report series
include addition of an hourly solar radiation table and
tabulation of the actual number of usable observations on a
monthly basis for each parameter, Also, the
data-processing program was modified slightly to permit
output of daily prevailing direction when the wind speed
sensor was not operational, and output of speed-only
parameters {peak gust and daily average speed) when the

wind direction sensor was not operational.

The U.S. Department of Transportation ordered a shift in
the time zones of central and Scouth:est Alaska in October
1983, The official time in central Alaska was advanced one
bour, and the offical Southeast Alaska time was retarded
one hour, making the two areas on the same time. This
transition occurred when daylight savings time ended, on

Sunday, Oclober 30, 14us.  The efiect on the reporting of

N
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4.1.5

4.1.

the data is that one hour was "lost" between midnight and
0100 on October 30. There are thus no data at all for 0030
and 0100 on that date.

Missing data values have been estimated where possible.
Estimation, which was accomplished by manually editing the
raw computer data files, was generally limited to data gaps
of ar hour or less, where interpolation between the
preceding and following valid data points could be used to
estimate the missing points. Interpolation was performed in
this manner for temperature, relative humidity, and solar

radiation dats.

Solar data have been estimated only for clear or uniformly
cloudy days and then only if not near the peak value of the
day. Solar data are also estimated at night where zero
minimum values should occur. Precipitation is estimated
only if none at all occurred during the interval or if the
tips of the tipping bucket were manually counted during a
rainfall event. Wind speed and direction data have been
estimated by interpolation only if the preceding and

following winds wera very uniform.

intermittent garbled data due to a Weatnher Wizard
malfunction at the Devil Canyon station caused many dats
gaps from mid-October 1983 to the end of January 1984. |t
was possible to estimate temperature, relative humidity, and
solar radiation data where the gaps were not more than two
or three hours long. However, approximately 20 to 25 total
days were lost from the record for all parameters during
this period, as shown in Table 1.4. Estimated values are
not considered as missing. Also, an additional 26 days
were lost when the Weather Wizard was removed for

inmection and maintenance from 1/27/84 to 2/22/84.
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4.1.7 The recording interval was changed prior to the winter of

1983-84 to permit recording of data for longer periods of
time in the event monthly maintenance trips to the station
were delayed. The interval was changed from 15 minutes to
30 minutes, which increased the maximum record length per
data tape from approximately six weeks to approximately
three months. The switch was made in November 1983 at
all Susitna Basin stations and in December 1983 at the
Eklutna Lake Station.

4.2  Comments on Specific Parameters

4.

Precipitation

Precipitation data are generally reported for April threcugh
September only. The stations do not have heaters in their
precipitation sensors (tipping buckets), so they are unable
to record precipitation when the temperature is below
freezing. The sensors are calibrated to tip for 0.2 mm of
rainfall and not for  snowfall. The sub-freezing
temperatures may cause a loss or a delay of the recorded
precipitation. Winds frequently blow snow away from or out
of (or occasionally into) the collector, and snow collected in
the bucket may not be melted and recorded until the next
occurrence of warm weather, possibly days or weeks later.
The months of October through March wvery often have
sub-{.eezing temperatures on nearly every day of the
month, so their precipitation records have been omitted. {t
should be noted that even in the months where precipitation
data are reported (i.e. April through September), the
occurrence of sub-freezing temperatures could affect the
timing and the recorded amount of precipitation. The user
should exercise caution and make note of the concurrent

temperatures in interpreting the precipitation records.
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4.2.2

The tipping bucket precipitation collector was not connected
properly at the Devil Canyon station in April and May 1884.
As a result, precipitation was not recorded for these

months until 5/30/84 when the gage was reconnected.
Relative Humidity and Dewpoint

The relative humidity (R.H.) sensors used are printed
circuit elements which sense changes in R.H. by changes in
impedance. The sensors, manufactured by Phys-Chem
Research Corporation, have chemically-treated surfaces
which degrade with time, and are thus very difficult to
keep in calibration. Many of the months throughout the
year (and at all stations) therefore display significant
variations in R.H. patterns. Theoretically, the maximum
value an RH reading can attain is 99%. However, when the
sensor is not calibrated correctly, readings may exceed 100%
or they may be noticably too low. Adjustments are

therefore made accordingly, as noted in Table 1.5.

An additional consideration with respect to dewpoint is the
fact that it is not computed when the reported wind speed
falls below 1 m/sec, due to inadequate aspiration of the
R.H. sensor. This typically causes elimination of at least

one dewpoint value on nearly eve 'y day of data-cellection.

The oscillator for the Devil Canyon relative humidity sensor
was bad in July and August, 1984, which caused erratic
reporting of the data in places. Unusabie data were
deleted from July 21 to August 7. The quality of the
remaining data is suspect, but the record has been
published since it generaliy follows the diurnal cycle typical
of the summer RH. GSeptember data are good for the most

part but are still erratic in places. Bad data points are

3

4-4
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4.2.3

estimated where possibie. The oscillatcr was replaced on
Qctober 16, 1984, after which the data are raiiable.

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 shouid be made, therefore,
of the hourly solar radiation summary table 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 sotar data is
the presence of non-zero minimum values. Since the
sensors have a stated accuracy of #5 mW/cmz, they often
record a reading of 0 (during night) as 1 or even
2 mW/cmz. This also can bias the daily or monthly totals,
making the computed energy much bigher than the true
solar energy. An error of *1 mW/cmz on every reading will
cause the computed daily total energy to ba high by 2Z40
watt~}1r/'c,vn2,, Readings during periods when this sensor
offset was demonstrated have been adjusted downward, as
noted in Table 1.5.

Wind Speed and Direction

Several measurements of wind speed, wind direction, and

peak wind gusts were lost between October 1983 and April

1984 and again in October 1984 due to intermittent freezing
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of the wind vane or anemometer. One or both of the
sensors typically freezes and seizes up when the
temperature drops after a rainstorm or freezing rain event
and then stays stuck until the temperature rises above 0°C
or until a wind event occurs that is sufficiently strong to

free it.
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5.0 MONTHLY CLIMATIC DATA SUMMARIES
DEVIL CANYON STATION
CCTOBER 1983 - DECEMBER 1984

Note:

Each month's climatic data summary report consists of the following 11

pages:

(1) Hourly Precipitation Summary Table {or note page)
(2}  Three-Hour Summary Table (Days 1-9)

(3)  Three-Hour Summary Table (Days 10-18)

{(4) Three-Hour Summary Table (Days 12-27)

(5)  Three-Hour Summary Table {Days 28-31)

(6) Monthly Summary Table

(7}  Monthly Graphical Plot

(8) Wind Frequency Summary Table

(9}  Wind Rose Plot

(10) Hourly Solar Radiation Summary Table

(11) Observation Summary and Note Page



No precipitation data for October

(See INTERPRETATION OF DATA).
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THERE ARE 1942 P&?Q;}ﬁ*
THE DATA RECORDTHG

THE FOLLOWTMG ADJUSTHMENTS HAWE

1. RH -28 RH Points 10/1 -10/6
~20 10/6 -10/31

2. Solar -1 mW/‘CM2
Additional comments on this month's data:

1. Recording time interval was changed on 10/6 from 15 minutes to 30 minutes.

2. One hour of data "lost" between 0000 and 0100 on 10/30 due to change of
official time zone. See note in section 4 of text.

3. Intermittent wind speed and direction data lost due to frozen anemometer
and wind vane.

4. Malfunction in weather wizard (pr blem with recorder) caused data to be
lost intermittently for all paranmeters.

e




No precipitation data for November

(See INTERPRETATION OF DATA).
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ORLHERUATION SUMMARY FOR DEWYT CAONYON WEATHFR STATION
DaTA THAKEN TURTNG Movembor o 19RE

THERE ARR 14410 ’}‘;‘\ 1{ i

THE EACH PaanritTER .
el DATa BECOQRDTNE THTE

THE FOLLOGWTHG ADTUSTHENTR HAUR REFRM MADRE TO THTE RMONTH- 8 UaTa:

1. RH =20 RH Points 11/ - 1i/17
~15 11/17 - 11/30

2. Solar -1 mW/CM2

Additional comments on this month's data:

1. Malfunction in weather wizard (problem with recorder) caused data to be
lost intermittantly for all parameters.




No precipitation data for December

{See INTERPRETATION OF DATA).
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B30 -2 -11.4 43 132 L2 11 25 0300 ~R4 -0 76 1T 13 OI3R 25 0 G300 -5.3 eees 84 1029 097 3.2 0
G600 =18 10,6 51 157 1.0 158 2.5 0 0600 -5.2 wewws BR 093 1.2 097 3.2 D DADD -b.) wewsx 94 103 4 161 LY D
0900 ~1.7 -9.8 54 153 1.3 137 R0 00900 5.5 wwexx RS 067 10 069 3.2 0 0900 -b.3 weww 03 QB2 7 Q60 P50
(206 -2 swer 53165 .9 182 1.9 21200 -4.4 7.2 BL 052 1.1 948 3.2 300 4.5 -b.1 89 9037 .9 060 3@ 3
1500 13 sme 511297 142 RS LU0 -4 <7577 065 L0 072 3 11500 37 -6 8 BL 117 16 120 32
1800 f.6 7053 1% 1.4 143 25 09800 -4 -7.1 80 061 1.0 062 3.2 @180 -48 7780 118 1.9 121 3R 0
200 18 -3 55 111 15 100 3B P00 4.4 smeee B0 074 6 077 25 0 2U00 -62 <9776 286 1.2 125 12 0
200 1,0 <5761 122 1.4 13 A9 0 2M00 5.0 ewe 85 14 8 146 L9 0 200 -57 -10,4 75 072 17 v 320
payY 04 DAY 05 DAY O
HOUR PEW  WIND WIND GUST MAY,  HOIK DEW  WIND WIND GUST MAX.,  HOR DEW  WTHD WIND GUST HAX,
NDHG TEHP, POINT RH DIR. GPD. DIR. GUST RAD NDHG TENP. POTNT R DIR. SPD. DIR. GUST RAD NONG TEMP. POINT Re DIR, SPD. DIR. GUST RAD
DEG € DEG C % DEG. W/S DFG, M/S M PEG CDEG C X DEG. H/S DFB. H/S WA DEG C DFG © % DEG. W/S DEG. W/G M
0300 -5.6 -9.375 107 1.9 118 A4 D U300 -4 -k BA 116 22 117 3B 00300 -2.5 -44 87 U1 15 125 32 0
G620 -5.4 BBl 110 9.6 120 3B 0 G660 -5 -6 391 107 L7 109 3B 0 0a00 -7 -41 70 095 12 0B B2 D
0900 -5.8 -7.5 88 119 2.0 110 3B 00900 -5.5 -5.997 068 1.2 045 2.5 00900 -2.6 -A.567 UB6 1.5 08F 3.8 @
1200 -5.2 -7.6 83 13 2.0 116 RB P 1200 -5.0 emes 9% 072 10 070 1.9 11200 -2.5 -4.7 85 086 1.5 090 iR ¢
1900 -5.2 -5.8 9 100 1.7 110 3@ 01500 3.4 -4.195 088 % 075 1§ 01500 -2 -4.& B3 0% 1.8 097 38 1
{800 <52 5,995 105 1.5 106 32 01800 -30 -0.6 B9 123 1.3 102 3@ 0 IR0 -3.2 -5 87 093 L6 102 3B 0
2100 ~4.9 =6, 9R D14 14 103 25 02100 =28 -4AB AR NE Lp 1EE 32 G2 <70 -T39R07% e BB 32
2000 -4,8 -b2 90 129 1.4 131 32 D 2400 -2R -5 8R 123 1.6 125 32 0 200 -B1 B %4 099 14 077 25 0
naY v DET 0% paY 0
HOUR PEW  WIND WIND GUST MAX.  HOUR DEH  WIND WIND GUST HAX,  HOWR DEW  WIND WIND GUST HaX.
NDNG TEHP. FOINT R4 DIR. SPL. DIR, BUST RAD HDRG TEMP, POTNT R DIR. SPD, DIR. GUST RAD HDNG TEWP, POINT RH DIR. SPD. DIR. GUST RAD
DEG C DEG C % DEG, W/S DER. M/5 i DEG T DEG € % DEG. WS DEG, K/S MM DFG C DEG C % DEG. WS DEG. WS hw
0300 4.7 -6.4 88 130 1.0 U9 1.9 000 -7.3 -10.2 80 096 37 0R8 7.0 0 0300 -10.9 <190 51 136 2.2 13 S0 0
G600 -4,9 wweax B8 119 L9 118 25 0 060D ~7.é ~11.1 76 103 40 101 7.0 0 BABD -10.1 =219 41 128 1.1 M8 26 0
0900 ~42 b5 B4 115 L3 100 X2 29900 -R.e -12.4 74 104 X7 106 6.3 0 0900 13,3 235 47 095 1.4 073 4.4 9
200 44 =7.2 81 100 1.3 103 2.5 2 1200 -B.B -iR 7L Mle RS 104 57 2 1200 <147 PS04 112 23 099 a4 2
560 <47 7.8 79 117 1.4 119 A5 1UEI0 RS -1R0 70 118 A 122 6.3 11508 -15.4 =255 42 095 2.0 100 4.4 A
1800 6.9 -9.2 B4 119 L4 109 2.5 0180 9.6 -10.0 70 108 Tk 110 6.3 0 18R0 -16.3 26,342 129 2.4 19 4.4 4
200 -7.4 <9.7 84 zz? A6 R 02000 -10G ~15.0 60 151 27 19 AL § 2000 <6,y -26,4 41 119 2.9 11