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1.

BACKGROUND
1.1 Purpose

The only project climate station installed outside of tk= Susitna basin
is at Eklutna Lake. To predict the temperature and sediment regimes
of the proposed Watana Reservoir, the DYRESM computer model of
reservoir dynamics is being utilized. However, application of the
model for cold regions requires verification of the model on an
existing lake system. Eklutna Lake, a deep glacier-fed lake
approximately 25 miles northeast of Anchorage, was chosen for
concentrated study to verify the DYRESM model. A climate station

was necessary to aid in gathering the required data.
1.2 Station Description

The Eklutna Lake Climate Station is located near the southern end of
Eklutna Lake at 61°21'30"N latitude, and 148°59'40"W longitude (see
Figure 1.1). The site is approximately 100 yards east of the airstrip
and a quarter-mile from the reservoir (see Figure 1.2). The climate
station is on the floodplain of the inflowing Eklutna River and is
composed of glacial till sparsely covered with small birch trees and

low brush. The estimated elevation is 880 feet above mean sea level
(MSL).

The site at the weather station is surrounded by several large
mountains, also typical of Eklutna Lake itself. These mountains rise
above 7000 feet in elevation, to angles up to 28° above the horizontal.
Table 1.1 lists the vertical angles from the horizon to several
significant peaks in the area. In almost every direction except
toward the lake (284° to 10°), the height to the surrounding mountain
tops is between the table values, so direct solar radiation to the site

is blocked much of the day throughout the year. Indeed, for several

1-1
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1.3

months around the winter soistice, the sun never shines on the lake

or the weather station at all.

The valley in which the weather station is located is about a mile wide
and lies along a northwest-southeast orientation, as shown in Figure
1.2. This causes winds to be predominately oriented along this axis
as well, which is apparent from the monthly wind rose plots. The
glacial valleys to the south are skewed up to 20° from the lake axis
and thus cause some variation around the south and south-southeast
directions. Winds recorded at the station are likely some what less
than those experienced over the open lake surface, due to some

protection afforded by vegetation surrounding the station.

Methods of Data Collection

The climatic data at Eklutna Lake are collected using a Model 5100
Weather Wizard Digital Weather Station, manufactured by Meteorology
Research, Inc., now part of Belfort Instrument Company. The
Weather Wizard 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
December 6, 1983. The station is visited approximately once per

menth for maintenance and repairs, and to retrieve the data tapes.

Recorded data include instantaneous values of temperature, relative
humidity, solar radiation intensity, longwave rad:ation intensity, and
battery voltage; the cumuiative 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



1

4

or 30 minutes). The fastest 13-second average speed for the interval

is reported as the peak gust.

The anemometer and wind wvane 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, solar
radiation sensor and longwave 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 24-inch post and
plumbed wvertically. The solar sensor is installed facing vertically
upward atop a 1.5-meter tripod and the longwave sensor also faces
vertically upward atop a 1.5-meter post. The station layout anc
photos of the site are shown in Figure 1.3 and photos 1.1 and 1.2

The sensor configurations are shown in Photos 1.3 and 1.4.

Table 1.2 describes sensor types and performance characteristics for
each parameter. The performance characteristics were provided by
MRI. Longwave sensor characteristics were specified by Eppley
Laboratory, Inc. Conversion factors for the units are provided in

the appendix.

Station History

The Eklutna OStation was installed on June 3, 1982. This report
covers the period from October 1983 to December 1884 only. There

are two previous data reports for this station:

Report Period Covered

e

Processed Climatic Data June 1982 - September 1982
Volume 8

Ekiutna Lake Station {(No. 0700)

December 1982 (R&M Consultants)

1-3
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Processed Climatic Data October 1982 - Sept 1983
Volume Vil

Eklutna Lake Station (No. 0686.5)

June 1984 (R&gM Consultants)

it should be noted that the station identification number was changed
in the October 1982 - September 1983 report. The previous station
number, 0700, was changed to the current number, 0686.5. Number
0686.5 is the number used in the R&M Field Data index and is
consistent with the system whereby the prefix "06" designates the
site for collection of climatic data. The number 0700 was used

erroneously - the station location did not change.

The station was discontinued on December 14, 1984.

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 individually. 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 valid and
thus not used in calculating 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.

1-4



TABLE 1.1. ANGULAR ELEVATIONS OF TERRAIN OBSTRUCTIONS
AROUND EKLUTNA LAKE WEATHER STATION

Azimuth(1) Elevation(2) Vertical

(True) (ft, MSL) Angle(3)
10° 5191 ' 11°
28° 5430 11°
41.5° 5745 11°
63° 5281 15°
87.5° 7522 28°
114° 5640 24°
142° 5495 g°
157° 4601 11°
192° 6410 16°
216° 6385 14°
244° 6575 17°
269° 4870 18°
284° 4806 13°

NOTES:

(N Azimuth angles are in degrees from true north.

{2) Elevations were obtained from U.S.G.S 1:63,360 scale maps. Points
used were selected mountain peaks and other features surrounding
the weather station. levation differences from the weather station at
880 ft, msl. and horizontal distances were used to triangulate the

vertical angles.

(3) Vertical angles are measured above the horizontal.
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sensor Modei #

Temperature 15100

Hetative Humidity PCRC-11
Etectro-Humidity

Sensor

Solar Radiation RS 1008

PhoLo Voltaic
Pyranumeter

Longwave Radiation PIR
Precipitation P5100
Wind Speed 5100
Wind Direction 5100

TABLE 1.2
Manufacturer
MR}
Phys-Chemical

Research Corp.

RHO Sigma Corp.

Eppley taboratory Inc.

MR 1

MR

MR

DESCRIPTION OF METEOROLOGIC SENSORS

Description

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

Temperature~Compensated
Silicon Photoveltaic Cell

Precision iInfrared
Radicometer (pyrgeometer)

Tipping Bucket Rain Gage

Cup Anemometer
{vertical axis)

Sensitive Vane driving
a 360° Plastic Fiim
Potentiometer

Operable Range

-30°C - +50°C
10% to 95%

0 to 140
Milliwatts/cm?

0 to 700 Watts/m?

G to 99.8 mm

0 to 50 m/sec

0 Lo 359°

Accuracy
11°C
169

i5mw/cm?

1%

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

76.2 mm/hr to
254 mm/hr

10.5 m/sec

13.6°
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TABLE 1.3.

INSPECTION DATES AND MAINTENANCE

EKLUTNA LAKE CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Inspection
Date

10/05/83
11/01/83
12/06/83

01/01/84
02/16/84
03/23/84
04/20/84
05/17/84
06/01/84
06/08/84
06/21/84
06/26/84
07/06/84
08/10/84
09/03/84

09/04/84

10/01/84
10/09/84
11/02/84
11/23/84
12/03/84
12/07/84
12/14/84

NOTES:

(m

cassette tapes were replaced.

July and October 1984,

noted.

but no maintenance

Maintenance .

None

None

Replaced power supply.
Changed recording interval to 30 min.
Changed date to 001.

RH sensor calibrated.

None

Replaced and calibrated RH sensor.
Longwave sensor removed.
Anemometer and wind vane replaced.
Longwave sensor replaced.

RH sensor calibrated.

RH sensor replaced.

Longwave reconnected.

None

Sensor array removed for annual
maintenance.

Sensor array replaced.

Fixed long wave connection.

RH sensor replaced; calibrated.
None

RH oscillator replaced.

None

Longwave sensor battery replacad.
None

RH sensor calibrated

Station removed.

Inspections noted where no maintenance was performed are dates when

The station was also inspected approximately twice per week between

was performed

1-7
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Period
10/17 - 1G6/29/83
10/30 - 11/2/83
1171 - 11/20/83
Y1/20 - 12/6/83
12/v3 - 12/31/83
1/2 = 1/73i0/84
/14 - 1/28/84
/31 - 2/20/84
2/16 ~ 10/9/84
3730 - 4/20/84
S/17 - 6/8/84
5/25 - 6/1/84
/5 - 7/6/84
8/2 - 9/4/84
10/10 - 11/23/84
10/11 -~ 10/31/84
11/2/84
11/217 - 12/3/84
1279 - 12714784
TOTAL
#NOTLS:

Precipitation data not collected

TABLE 1.4

EXPLANATION OF DATA GAPS

FKLUTNA LAKE CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Approximate Number

of Missing Days by Parameter

Temp BH WS WD
1
3
4
6 & 6 )
12 3

3
4 4
8.5

203

3
7 7
2 9
0.3 0.3 0.3 0.3
9
6 6 6 133
12.3 215.3 50.3 73.8

designed for winter temperatures.

from November through March,

Precip* Solar LW
6 6
22
1
i
u5
0.3
6 6
12.3 8y

Cotlector

50.

is

[av]

(%]

not

Frozen wind vane {intermittent)
Frozen Wind Vane

Frozen Wind Vane
Battery Died

Frozen Anemometer & Wind Vane
{Ilntermittent)

Frozen Anemcmeter

Frozen Anemometer and Wind Vane
Frozen Wind Vane (Intermittent)
Bad RH Sensocrs and Osciliator
Frozen Wind Vane (intermittent)

LW Sensor Moved to WTA Camp for
Corretfation Comparison

Wind Assembly Tower Tipped Over
LW Disconnected

Poor Connection to LW Sensor

LW Sensor Battery Ran Low

Frozen Anemometer and Wind
Vane (intermittent)

Tape not advanced adequately
Frozen Wind Vane

Battery Died
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TABLE 1.5. ADJUSTMENTS MADE TO RAW DATA
EKLUTNA LAKE CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1584

Solar Radiation RH
Period Adjustment Adjustment
10/01/83 - 10/05/83 -1 rw/'/c:m2 -15 RH points
10/05/83 - 11/30/83 -1 -11
12/01/83 - 01/02/84 -1 -3
01/02/84 - 06/21/84 -1
01/11/84 -6
07/06/84 - 09/04/84 ~1
09/04/84 - 09/30/84 -1 -20
10/01/84 - 11/02/84 -1 -16
11/02/84 - 12/03/84 -1 -17
12/03/84 - 12/14/84 -1

1-9
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TABLE 1.6. ESTIMATED MISSING DATA
EKLUTNA LAKE CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

tongwave
{AST) Temp RH WS WD Precip Solar Rao. Rad. Gust
Date Time {°¢) (%) {(m/s) (Deg) {mm} (MW/cm? ) (MW/cm?) (m/s})
04/20/84 1630 +6.2 160 0.0 30 38
1700 +6.3 172 0.0 24 39
1730 +6.0 4 185 18 10)
06/21/84 1900 +17.6 1.4 001 0.0 45 35
09/03/84 1500 1
109/04/84 1630 0.0 15
1700 0.0 10 30
10/031/84 1030 15 33
10/09/84 1100 +2.0 72 0.0 28 22
12/07/84 1330 -5.6 89 i 27
o NOTES: 1. These data have been estimated where gaps exist in the record. Estimates

were made by interpolating between vaiid data points preceding and folliowing
the missing data.

01~
N

Precipitation values are the amounts estimated to have fallen in the
preceding half-hour.
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Photo 1.1 Eklutna Lake Climate Station site, looking NW toward Eklutna
Lake.

Photo 1.2 Eklutna Lake Climate Station site, looking SE toward upper

basin.



Photo 1.3 Sensor array and solar panel, Eklutna Lake Climate Station.
Sensor array contains anemometer, wind vane, and radiation shield with

temperature and RH sensors.

Photo 1.4  Auxiliary sensor platform, Eklutna Lake Climate Station.
Sensors included (lett to right) are solar radiation seasor, longwave

radiation sensor, and tipping bucket precipitation gage.

15

ot
H



R22/3 26

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, Cctober 1983 to
December 1984. The symbols used in the table are explained 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 except longwave radiation. Annual
surnmaries 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 climatic 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

simpiifies comparisons. Future reports will also be for calendar years.

A summary of the percentage of usable data recovered for each chimatic
para~rieter 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.

I3
i
it
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Month
geiober
Hovemberr

Deccmber

January
tebruary
March
Aprid
May

Jurne
Juty
August
Sept
Qeiober
Novemboer

December

Anmntida f =WY

__lemperature

“Max

(7€)
2.9
10.06M

~2.3M

22.3
21.7
16.9M
12.8
6.HM

M

M

{(T/83-9/84)

Atitrtia 1 -0y

M

(1/8L-12/80)

NOTL
A

See

nua

section on
values

Min
(7€)

f [
[ -
D ~ W
(SN S T o ¢

H
&)
¥l

M

™

Mean
{°C)
0.4

<
4]

st
W

6.6

M

4]

SUMMARY OF CLIMATE DAlA RECORDEGBkg EQSU%NA LAKE STATION (NO.
OCTOBER 1983 TO DECEMBLR 1984
Wind
Max Max
Res. Res, Avg. Gust Gust P" wvat,
Dir. Speed Speed Bir. Speed Dir,
(°TRUE) {m/sec) (m/sec) {°TRUE) {(m/sec} ({°TRUE}
138M 0.6M 1.3M 147M 4.6 SSE{M)
1L6M 1.8M 2.0M Th3M 17.1M SSE{M)
™M M M M M M
M ] M M M M
M M M M 13.3M M
Th2M 0.9M 0.8M 162M 1701 SE(M)
122M 0.5M 1.5M 132M 10.8 NNW{M)
125M 0.4M 1.7M 4TM 10.8M SSE({M}
107M 0.2M 1.4M 157M 8.9M SSE(M)
012 0.2 0.3 145 6.3 SSE
116 6.2 1.2 160 10.2 S
ThuM 0.6M 1.2M THEM 10.8M SSE{M}
M M M M 13.3M M
M M M M Th.6M M
M M M M M M
M M M I M M
g M M ™ ™ M
for explanation of symbols used.,

interpretation of Data
dre fur water year (WY} and

for calendar year (CY).

0686.51}

Mean
RH

(%}
66

14

Mean

Dp

(¢}

™
4

M

M

M

M

Precip

(mm )

35.

10N

U
]

M

M

Total
Solar
Enuergy
{WH/m= )
B1730
13595M

1365M

4599
22846
96195
156550
233853
221415
168285
147664

9z244%6

48315
125611

M

12001454

4
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TABLE 2.2. PLRCENT OF TOTAL POSSIBLE OBSERVATIONS RECORDED AT EKLUTNA LAKE CLI!MATE STATION
OCTOBER 1983 7O DECEMBER 1984

Wind Wind Peak Sotar Dew Lonygwave
Month Temp Speed Direction Gust RH Precip Radiation Point Radiation

October 1983 106 99 90 99 b5 100 100 45 100
November 95 g5 77 96 L6 0 g6 L6 96
December 82 43 72 43 L3 0 8z 43 82
January 1984 100 43 53 L 82 0 100 82 100
February 100 98 12 98 10 0 106 i0 100
March 100 100 98 100 0 0 100 0 100
Aprid 100 100 93 100 O 100 100 0 100
May 160 79 79 79 0 100 100 0 54
June 100 98 98 98 o] 100 100 0 75
July 100 100 100 100 0 100 100 0 g7
August 100 100 100 100 0 100 100 0 87
September 97 97 95 97 35 100 100 35 9
Gctrober 100 95 72 95 54 100 100 54 27
November 99 a9 68 99 L6 0 99 46 10
December 61 60 57 61 32 0 51 32 61
TOTAL 96 87 82 87 26 53 96 26 79
NOTES:

1) Ry and dewpoint data are not valid and have been discarded for samplies when the wind speed was
fess than 1.0 m/sec.

{2)y Precipitation data not recorded from November through March, Collector is not designed for winter
temperatures.,

{33 Ihe percentage for December 1984 is only for the period until the station was discontinued {(12/14}).

(4 The percentage reported as 101AL s for the full 15-month period (10/83-12/84).
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