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1.0 BACKGROUND

1.1 Purpose

The Kosina climate station was installed to aid the Alaska Department of
Fish and Game (ADF&G) with their caribou studies in the area, and to
satisfy hydrology data requirements for the area south of the Susitna

River in the Talkeetna Mountain drainages.

1.2  Station Description

The Kosina weather station is situated on a bluff at elevation 2,700 feet,
about 8 miles south of the Susitna River, and approximately 3 mile south
of the Kosina Creek and Gilbert Creek confluence at latitude 62°41'40"N
and longitude 147°58'20"W (refer to Figures 1.1 and 1.2 for location}). The
terrain to the south of this site rises gradually and is characteristically
rolling tundra with patches of dense willow and a few isolated spruce
trees. The elevation increases to 3,500 feet within 10 miles of the station,
and the Talkeetna mountains rise to over 6,000 feet about 8 miles south of
the site. These shade the instrument at sun angles less than 3-4° above
horizontal {see Table 1.1 for angular elevations of terrain obstructions).
Mt. Watana to the west rises to 6,255 feet less than 6 miles from the
station. This feature is significant in that it shades the instrument from a

western sun throughout the year, particularly in the summer.

Winds in this area are variable depending upon the movement of storm
systems. Southwest winds are typical during the summer when storms
blow in from the Gulf of Alaska, and north or east winds occur frequently

during the winter.

1.3 Methods of Data Collection

The climatic data at Kosina are collected using a Model 5100 Weather Wizard

Digital Weather Station, manufactured by Meteorology Research, Inc., now

1-1
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o3 - ifort Instrument Company. The Weather Wizard measures,
o 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 té:pe at
30-minute intervals. The station is visited approximately once per month

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

Recorded data include instantaneous values of temperature, 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 wvertically. 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.

1-2



1.4  Station History

The Kosina Station was installed on August 25, 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 August 1987 - September 1981
Volume 4
Kosina Creek Station (No. 0640)
March 1982 (R&M Consultants)

(%)

Processed Climatic Data October 1981 - September 1982
Volume 4

Kosina Creek Station (No. 0640)

December 1982 (R&M Consultants)

3. Processed Climatic Data October 1982 - Septenmber 1983
Volume 3
Kosina Creek Station (No. 0640)
June 1984 (R&M 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
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

1-3
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TABLE 1.1. ANGULAR ELEVATIONS OF TERRAIN OBSTRUCTICNS
ARQOUND KOSINA WEATHER STATION

Azimuth (1) Elevation (2) Vertical
(true) (ft, MSL) Angle (3)

24° 3204 1.4°
48° 3704 3.2°
61° 3609 3.8°
gg° 3576 6.1°
158° 3432 3.4°
265° 2940 1.3°
295° 6255 7.7°
332° 2895 1.6°

NOTES:

(n
(2)

3

Azimuth angles are in degrees from true North.

Elevations were obtained from U.S.G.S. 1:63,630 scale maps. Points
used were selected mountain peaks and other features surrounding
the weather station. Elevation differences from the weather station at
2700 ft, MSL and horizontal distances were used to triangulate the
vertical angles.

Vertical angles are measured above the horizontal.

1-5
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sSensor Mode! #
Temperature T5100
Relative Humidity PCRC~11
Electro-Humidity
Sensor
Solar Radiation RS 1008
Photo Voltaic
Pyranometer
Precipitation P5100
Wind Speed 5100
Wind Direction 5100

TABLE 1.2 DESCRIPTION OF METEOROLOGIC SENSORS

Manufacturer

MR
Phys~-Chemical
Research Corp.

RHO Sigma Corp.

MR

MR

MR

Description

Linearized Thermistor
Exposed circuit element
Senses changes in RH by
changes in impedance
Temperature-Compensated
Silicon Photovoltaic Cell

Tipping Bucket Rain Gage

Cup Anemometer
(vertical axis)

Sensitive Vane driving
a 360° Piastic Fiim
Potentiometer

QOperable Range

-30°C - +50°C
10% tc 95%

0 to 140
Mitliwatts/cm?

0 to 99.8 mm

0 to 50 m/sec

0 to 359°

Accu racy
+1°C
169

+Smw/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
KOSINA CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Inspection Date Maintenance

11/17/83 Weather Wizard reinstalled
RH sensor calibrated

01/06/84 Reset date to 006

02/22/84 RH sensor calibrated

04/09/84 None

05/22/84 None

05/24/84 Weather Wizard removed for maintenance

06/15/84 Weather Wizard reinstalled
Anemometer cups and wind vane exchanged
with damaged ones from Eklutna station
RH sensor calibrated

07/13/84 Replaced anemometer cups and wind vane

08/22/84 Sensor array disconnected for annual
maintenance

08/23/84 Sensor array reconnected
RH sensor calibrated

10/05/84 RH oscillator replaced

11/02/84 None

11/28/84 RH sensor calibrated

NOTE: Inspections noted where no maintenance was performed are dates

when cassette tapes were replaced.

1-7
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TABLE 1.4, EXPLANATION OF DATA GAPS AT
KOSINA CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Approximate Number of Missing Days by Parameter

reriod Temp RH WS WD Precip Sclar Gust Explanation

10/1 - 11/17/83 47.5 7.5 47.5 47.5 47.5% b7.5 Station not installed.

11/16/83 0.2 wind vane stuck.

/4 - 1/6/84 2.5 2.5 2.5 2.5 2.5 2.5 Weather Wizard not operating.

1/13 = 2/2/84 1 Frozen wind vane {(intermittent).

2/27 - 3/3/84 0.2 0.3 0.2 intermittent garbled data. Malfunction in
Weather Wizard

34 - 3/5/84 0.3 Wind vane stuck.

L/g - 4/19/84 0.7 0.7 1 1 0.2 1 Intermittent garbled data. Malfunction in
Weather Wizard

/117 - L/14/84 1 Frozen wind vane. intermittent.

5/19 - 5/2u4/84 4 oy y I L y Yy Weather Wizard not operating.

5/24 - 6/15/84 22 22 22 22 22 22 22 Weather Wizard removed for maintenance.

6/15 - 10/5/84 112 Bad RH oscillator,

G/20 ~ 1/13/84 23 23 23 23 23 23 Weather Wizard not operating. Power failure,.

8/22 - 8/23/84 t 1 1 1 Sensor array disconnected for annual
maintenance.

16,9 - 10/10/84 0.7 Frozen wind vane (intermittent).

Totvat 1007 188.7 101.9 103.8 49 9g.2 101.2

NOTE: Precipitation data coltlected from April through September only. Coilector is not designed for winter temperatures,
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TABLE 1.5.

Period

11/17/83 - 5/24/84

6/15 - 10/5/84

10/5 - 11/2/84

11/2 - 11/28/84

11/28 - 12/31/84

KOSINA CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1884

Solar Radiation
Adjustment

-1 mW/cm?

-1

-1

ADJUSTMENTS MADE TO RAW DATA

RH
Adjustment

*3 RH points

-20

-16

-11

NOTE: No RH data from 6/15 to 10/5 due to a bad RH sensor oscillator.
The oscillator was replaced on 10/5/84.

1-9
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TABLE 1.6.

ESTIMATES FOR MISSING DATA

KOSINA CLIMATE STATION
QCTOBER 1983 TO DECEMBER 1984

Wind Wind
Time Temp Speed Dir Gust
__Date {ASI) (o3} {m/s) {Deq} {m/s)
02/26/84 0030
02/27/84 0100 -12.1
01306 ~12.4
0600 ~-15.5
1630
02/28/84 0300 -11.6
0100 -11.5
0430
0930
1300 1.7
1600 11,7
1630
1700 ~11.8
02/29/84 0030
1230 -13.7
1300 -13.3
2000
2030 -16.3
03/01/84 0330
0400 ~15.8
0430 ~-15.5
1130
1200 ~-13.4
1600 -11.0
03/02/84 0730 -15.2
2300
G3/03/84 0600 -13.3
0630 ~13.8
04/09/84 1600
1630 -01.3
2230 ~9.0
2500 -9.4
2330
NOTES:
1. These data have been estimated where gaps exist in the record.

valid data points preceding and following the missing data,

2. Precipitation values are

the

amounts estimated

to have fallen

RH

82

82
83

89
88

83

83
82

81

82
68
72
89
86

87
87

LG
51

58

Solar
Precip Radiation

_Amm) (mw/cm?)

0

Estimates were made by interpolating between

in the preceding half-hour,
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ou/1G/84

ou/11/84

Oh/12/8u

Ch/16/84

ou/19/84
06/15/84
08/23/84

10/05/84

NOTES:

1. These data have been estimated where gaps exist

Time

(AST)

06060
0630
0700
0730
0800
1600
0006

0030-0600
0630~0830
2300-0600

0030-0300
oLoo
0630-0830
2030
2100

0730
0830
1230
0200
Q800

1300-14500
1430
1530
1600

Temp

ey

~-10.0
~9.3

+3.
+3.

~ o

TABLE 1.6.
KOSINA CLIMATE STATION
OCTOBER 1983 7O DECEMBER 1984
{Continued)

Wind
Speed
{m/s)

ESTIMATES FOR MISSING DATA

Wind

Dir Gust RH

(Deg} (m/s}) (%)
66

58
59

92

80
80

70

valid data points preceding and following the missing data.
2. Precipitation values are the amounts estimated to have fallen in the preceding half-hour,

Precip

:
:

DO 000 O CoO0Oo

in the record. Estimates were made by interpoliating between

Soiar
Radiation

(mw/cm? )

N
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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 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. 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 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

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

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 QOF CLIMATE DATA RECORDED AT
KOSINA STATION (NO. 0640)
OCTOBER 1983 70O DECEMBER 1984
Temperature Wind
Max Max
Res Res Ave Gust Gust P' val Mean Mean
Max Min Mean Dir Speed Speed Dir Speed Dir RH Dp Precip
Month {°C) (°cH {°CH {(°True) {(m/sec) (m/sec) (°True) (m/sec) {True) (% {°C) {(mm)
October 1983 M M M M M M M M M M M M
November M M ] M M M M M M M M M
December 1.4 ~-28.2 -4, 6 183 2.8 3.1 116 11.4 S 85 ~16.4 M
January 1984 2.24 -33.8M ~14.4M 182M 2.u4M 3.0M 116M 15.9M SSW({M) 87M ~16.1M M
February -4, 7 ~29.5 -15.0 188 2.1 2.8 091 12.1 SSW 85 -16.7M M
March 6.0 -17.7 -6.6 196M 2.2M 2.6M T43M 10.8 SSW(M) 82 -9.4M M
April 7.5M -14.6M -4, 1M 190M 1.6M 2.,3M 190M 32.0M SSW(M} 73M M 3.4
May I M M M M M M M M M M M
June M M M M M M M M M M M M
Juty ™M M M M M M M M M M M M
August 21.6M ~-6.6M 8.7M 025M 1.1M 2.8M 338M L. 0M NNE(M} M M 31.2
September 13.9 -4 5.0 153 1.0 2.2 124 4.0 SSW M M 18.4
October g.2 -21.7 ~-3.9 1611 1.4M 2.4M 096M 10.2 S{M) 59M M M
Movember G.9 -25.6 -13.1 170 2.3 2.7 154 19.0 S 68 =18.1M M
December -1.6 -30.1 -14.0 181 2.0 2.8 252 12.1 SSW 72 -18.1M M
Annua b =WY M M M M M M M M M M M M
{10/83 - 9/84)
Annua t =CY ™ M M M M ™M M ™M M M M M
{1/84-12/84)
NOTE:  See section on interpretation of data for expianation of symbols used. Annual values are for water year (WY) and for

catendar year (CY}.

Total
Solar
Encrgy
(WH/m?)
M
M
5,740
6,708M
25,420
90,155
148, 042M
M
i
™M
120,127M
76,600
by, 400
12,285

4,530

M



Month fTemp
Cctober 1983 0
November 45
December 100
January 1984 92
February 100
March 100
April 98
May 63
June 17
Juty 60
AUGUSL 96
September 100
Gctrober 100
November 100
bDecember 100
Totral 18
NOTES:

1. RH and dewpoint data
2. Precipitation data are
3. The percentage

reported as TOTAL

TABLE 2.2,

96
100
1006
100
100

78

recorded from April

is for the futl

PERCENT OF TOTAL POSSIBLE OBSERVATIONS RECORDED AT

KOSINA CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984

Wind

Direction

0
Ly
100
89
99
99
9y
63
17

926
100

Peak
Gust

100

100
100
100
100

18

through Sepiember oniy.

Coltector

_RH

Ll
100
90
96
98
94
60

0

57

are not valid and have been discarded for sample when th wind speed
is not designed for winter temperatures.

15-month period {(10/83-12/84).

is

Precip

oo o O

99
63
17
60
100
100

<

0

Solar
Radiation

100
99
63
17
60
100
100
100
100
100
78

tess than 1.0 m/s.

Dew
Point

Ly
100
Q0
96
98
94
&0

G

0

79
g2

98
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