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1.0 BACKGRCUND

1o Purpose

The Glacier climate station was installed adjacent to Susitna Glacier in the
Eastern Alaska Range to obtain data representative of the high elevations

within the Susitna drainagse basin.

1.2  Station Description

The Glacier weather station lies near the confluence of three major glaciers
eminating from the south slope of Mt. Hayes (13,832 feet). The site is
located at the 4,700 feet level of a barren ridge which runs roughly east
and west, and slopes steeply to the west. The instrument is on the
southwest flank, approximately 500 feet above the glacier ice at 63°3130"
N latitude and 146°53'40" W longitude. Mountains rise abruptly from the
glacier filled valleys to elevations over 10,000 feet. The mountains to the
south of the site rise to over 7,000 feet at a distance of less than 3 miles.
This site is shaded for most of the day during December and January and
when sun angles are below 9° from the horizontal. (See Table 1.1 for

angular elevations of terrain obstructions.)

winds generally biow downhill in these glaciated mountains resulting in

winds from the north or east at the instrument.

1.3 Methods of Data Collection

The climatic data at Glacier are collected using a Model 5100 Weather
Wiza, d Digital Weather Station, manufactured by Meteorology Research,
inc., now part of Belfort Instrument Company. The Weather Wizard
measures, processes, and records seveaial weather paramete 3, which are
described beiow. A 12-volt power supply powers the station and is kept
charged by a solar panel. Data are recorded on a2 low-temperature
cassette tape at 30-minute intervais. Fifteen-minute recording intervals

were used prior to October 5, 1983, The station is visited approximately

H
s



once per month for maintenance and repairs, and to retrieve the data

3

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 sampied 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 wminutes). The fastest 15-second average

speed for the interval is reported as the peak gust.

The anemometer and wind vane are part of s sensor array mounted atop a

3.5-mr*apr tripod adjacent to the recorder shelter., The sensor array also
cont.in o+ short boom with a radiation shield for the temperature and
reflativ. ¢ .unidity 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 perfornance characteristics for each
parameter. The performance characteristics were provided by MR,

Conversion factors for the units are provided in the appendix.

1.4 Station History
The Glacier Station was installed on July 20, 1980. This report covers the
period from October 1983 to December 1984 only. There are three pravi-

ous data reports for this station:
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Report Period Covered
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Processed Climatic Data July 1980 - September 1981

Volume 1§
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Slacier Station {(No. 0610)

March 1982 (ReM Consultants)

2. Processed Climatic Data Uctober 1981 - September 1882
Volume |
Susitna Glacier Station {No. 0610)
December 1982 (ReM Consultants)

3. Processed Climatic Data October 1982 - September 1983
Volume 1
Susitna Glacier Station {(No. 0610)

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
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 iass 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,
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TABLE 1.7. ANGULAR ELEVATIONS OF TERRAIN OBSTRUCTIONS
ARCUND GLACIER WEATHER STATION

1

Azimuth(l) Elevation{2] Vertical
{True) (ft, MSL) Angle(3)
149 7690 11°
37¢ 7381 8.3°
58° 7725 8.9°
73° 7120 149
75° 8451 11°
g4° 5485 157
139° 7250 7.2°
154° 6390 7.2°
180° 7172 g.7°
228° 5565 2.4°
287° 6490 4.8°
290° 6170 5.5°
308° 6710 7.1°
350° 7110 13°
352° 8220 149
NOTES:

(1 Azimuth angies are in degrees from true north.

(23 Elevations were obtained fmm‘ U.5.G.5 1:63,360 scale maps. Points
used were selected mountain peaks and other features surrounding
the weather station. Elevation differences from the weather station at
4700 ft, msl. and horizontal distances were used to triangulate the

vertical angles.

s,
o

Vertical angles are measured above the horizontal.
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TABLE 1.2 ODESCRIPTION OF METEOROLOGIC SENSORS

MR

Phys=-Chemical
flesearch Corp.

RHO Sigma Corp.

MiRd

be

Linsarized Thaermistor
Exposed circuil element
Senses changes in RH by
changes in impedance

femperature-Canpensaved

Sttlicon Photovoltraic Cell

Tipping Bucket Rain Cage

Cup Anemonetar
{vertical awis)

Sensitive Vane driving
a 360 Plastic Fiim
Potentiometer

Uper

~309C = +50°C

0% o 95%

0 1o 14D

Miltiiwatrs/cm?”

O Lo 99.8 mm

0 wo 50 ¢m/sec

0 o 359°

abte Rangs

Fhime S om’®

1% up Lo
{6, 8 mm/hr
AT fram

(6.7 mm/hr Lo
2ok mm/ e

1.5 m/sen

£3,6"



TABLE 1.3, INSPECTICON DATES AND MAINTENANCE
GLACIER CLIMATE STAYION
OCTORBER 1983 TO DECEMBER 1884

vion Deate Maintenance

10/05/8 Changed to 30 minute recording interval.
1/16/83 Nene.

1/08/84 Reset date to 009.

e
27/84 Nnane,

04/09/84 Weather Wizard removed for repairs.

05/04/84 Re-installed Weather Wizard.

RH sensor replared and caiibrated.
/23/84 None.

£/84 None

27/84 Weather Wizard removed for repairs.
22/84 Weather Wizard replaced.

S minute recoruing interval.

Changed to
RH oscillator replaced.
/02/84 Changed to 15 minute recording intervel.

3

Attached new wind vane tail.

11/28/84 BH sensor calibrated.

Changed to 30 minute recording intervais.

inspections noted where no maintenance was performed are

when cassette tapes were replaced.



Par ol {emp RH
AT -~ /21783
11T - 11730783 1.5
T - NP8
SV - 2/20%/84
sled o~ BAL/8Y 67 67
Hiuo- B/23/84 z
3 - 6/11/84 17
LYY - L/26/8h 1.5
w GSPP IR 5705 H571.5
/2~ YU/B/84
Y - 1V /2/84 o 259
PV - 12 /%u/80 2 2
Y2 - AP/ 26780
SRR 182 2k
HOTH
Prociprtation data coilecied April

ApProxi

TABLE

L]

LRI I

EAPLANATION

OF

DATA GAPS AT

SUSTTNG GLACIER CLIMATE STATION

OCTOBER 1983 710

e Number of Missing Days By Parameter

WS Y

1 6

67 67
87,5 BT.5
0.3

25 2%
1.5 3
0.5 3.5
18 195

Precip

33

7.5

120

through September only.

Solar

Gust

DECFMBER 1984

Explanation_

87.5

180

i

67

87.5

Cotiector

Frozen anemometer and wind vane {intermitient).

Low RH wvalues deleted from raw data.

Frozen wind vane {intermittent).

Frozen wind vane {intermittent).

Weather Wizard not functioning.

Bad RH oscitilaver, Intermittent erdcic data.

Bad RH osciliator,

Bad RH osciliator. intermictent aratcic data

Weather Wizard not funciioning,

Frozen windg vane {(intermittent}.,

Data tape ran out due to 5 minute recording intervals,
Weather Wizard maifunction. tntermitient garbled dava,

Frozen anemometer and wind vane (intecmitient).

is not designed for winter temperatures,
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TABLE 1.5, ADJUSTMENTS MADE TO RAW DATA
GLACIER CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984
Solar Radiation RH Wind Direction
Period Adjustment Adjustment Adjustment

. e : cs 2 :
10/1 - 11/16/83 -1 mwW/cm -1 RH Points
11716 - 12/31/83 -1 12
/1 - 2/27/84 -1 -7
5/4 - 6/11/84 -1
6/12 - 6/26/84 -1 -25
9/22 - 10/8/84 -1 -2 -180¢
i1/2 - 11/28/84 -1 5
11/28 - 12/31/84 -1 +7

NOTE: No data 2/27 - 5/4 and 6/26 - 9/22 due to Weather Wizard

s
oy
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Plegrn o
Basy. el

{ime
(AST)
34130
1045
1200
GL15-0015

1045
T304
15043
1600
1830
1915
2000
2015

600
1900
183
2330

810
0830
T35
1345
13
1E

15
B30

oy by oy -y . -y
data have been

estimatoed

Temp
{2¢)
~ 19,0
~17.8
~16.7

~1.9
-2 0

=-10.49
=14, 2

where x5t

TABLE

Wind
Speed

{m/s)

in

1

.G

the

ESTIMATES FOR MISSING DATA
CLACIER CLIMATL STATION

record.

OCTOBER 1983 10 DECEMBER 1984

{Continued)

Wind
Dir
{Deyg])

i
LIV

o
i

=5
W
b £

w0

[

botween valiod dota points preceding and following the missing data.
Precipitation vatues are the amounts estimated Lo have Fallen in the preceding half-hour,

RH
()

1h

G4
73
18

70

96

79
78

s

jesRes)
P

89
al

87
&9
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Estimates were made by incerpolating
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11/27/84

11/28/84

12/03/84

< . ki

2 vl

PreCipiLatiun va

TABLE

1.6, DATA

GLACIER CLIMATE

CCTOBER 1983 1O DECEMBER
{Continued)

FSTIMATES FOR MISSING
STATION
1984

Wind Wind
Temp Speed Oir Gust RH
{°Ch (m/s) {Deqg} fm/s) 1%
G045 66
0345 71

U545=-06 30
0715

D661 ~16H. 7
U830

U930-1115

o

1130
2 &
k]

3349 “16.0
SIS
Ol1s ~16.0
SRS
1130 =13.0
2100
G830
[SISIRIN]
-1, 2
- L
-1y, 7

T300-132

T30

GOIO-0230
O630-1030

TUOG
TH30-0000

[nsy

~15.

dats have been estimated where gaps exist

fues the

are

51
Th

LR
[e RO

QO =~ D
—_N w0

57

o
s

in the record, E£stimates were made by interpolating

ig data puints preceding and following the missing data.
amounts estimated to have

faltlen in the preceding half-hour,

Precip Sotar Radiation
{nm ) {mw/cm? )
O
g
it
g

n

O ek N TS ed

O
0
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TABLE 1.6. ESTIMATES FOR MISSING DATA
GLACIER CLIMATE STATION
OCTOBER 1983 TO DECEMBER 1984
{Continued)

Wind Wind
1ime Temp Speed Dir Gust HH Pracip Sotar Radiation
i £y {m/s} {Deg) {m/s}) {71 { ) {(mw/cm? )
G030 573 0
010 ~-16.3
3130 -16. 4 53
03200 ~16.4
3030 53
o400 57
11500 -16.5 0
600 it
1030 ~-313.4
1300 1
2000 57
2130 -16.0
G000 55 0O
i2/12/80 U0 56
43730 60
G630-0G730 G
SNARY -19.2
0900- 10600 O
1100 62
1130 60
1330 2
TG0 -17.0
1600 ~17.5
1730000 O
1130 54
TE30 56
1-/13/84 600 i1
1600 60
Te/ih/8y 170 23
1930 24 °
21340 -12.8
12/15% /84 1600 L
TY00 75
VeS8 1030 =dg 0 &0 O

1. ihese data have been estimated where gaps exist in the record. [Estimates were made by interpolating
between valid data poiats preceding and following the missing data.
coprtation values are the amounts estimated to have falien in the preceding half-hour.




TABLE 1.6, ESTIMATES FOR MISSING DATA
GULACTER CLIMATE STATION
OCTOBER 1983 7O DLCEMBER 1984
{Continued}

Solar Radiation
{mvw/cm?)

Wind Wind
T ime Temp Speed Dir GCuste RH Precip
{AST) (°cy (m/s) {Deq) {m/s} (%) {mm ]
Q030 30
020 -15.0 246
TE/Pu/ 8, 1300 -15.7
Th30 =151
TU00 =15.40
1836
142G /848 OO0 86

Inese data heave been estimated where gaps exist in the record. Estimeate s were made by interpciating
Dertween valaid dates poimnts preceding and following the missing data,

2. Frecipitation values are the amounts estimated to have fallen in the preceding half-hour.

0
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LG 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 Consuitants, 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 vear format matches that used by the National QOceanic and
Atmospheric  Administration (NOAA) in reporting climatic data, and

simplifies comparisons. Future reports will alsc 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.

2-



TABLE 2.1,  SUMMARY OF CLIMATE DATA RECORDED AT
SUSHEINA GLACIER STATION (NO. 0610)
OCTOBER 1983 T0O DECEMBER 1984

o lemperature Wind —
Ma M fotal
Res Res Ave Gust Gust PYowal Mean Mean Solar
M« Min Mean Div Spred Speed Dir Speed Jin f]H Dy Precip frieroy
_Monin {7C) (2C) [S0)] {%True)  (m/sgc)  (m/sec)  (Zlrue)  (m/sec)  (lrue] (%1 i°c)  _imm) o (Wit/m?)

Gorobar 10983 3.6 ~15.3 =55 il M 1.8M M 19, 0M 14 62 14 g 31,859
Novaember E) -13.8 ~5.3 083 2.2 2.5 118 19.7 EME LEM f4 1 8,665
Uecember B9 ~21. 5 =81 070M 1.3M 0.8 99M 12,7 ERE{M) Ug i i4 1,575
January 1984 1.2 -21.8 =104 087 1.6 2.2 118 19.7 ENE 61 i M 3,650
February ~1.6M ~26H T ~11.21 ~85M 1.4 2. 0M 155M 18. LM ENME{M) HOM M M 15,030M
Marol i 4 M M M M M # M H M M #
A} M i 4 M M 14 M M M M M M ™
May T3.0M =9, 2 2L 9M 061M 0.9M 1.5M 0271M 1. 4M ENE{M]} M ] 168,21 187,763H

June T, 3M BRI 1 7.2 0euM (0. 8M 1.9M 128M 13.3M EME(M]) M M 105, 4M 165,663

NITREY 4 M M M ] M 4 ] M M gl i #
Driiusn i & 18] I M il # il i 4 # t4 4 #
September ’ 4 M 4 gl i M il 4 i 4] ] il

M Y] 14! M 1 M M M i g 4 i

Chpn g b o g
[OIORMPIAELE

~ih, 61 ~1T901M =10, 0M 070M 1.EM 1. 6M 120M 26, 0M ENELH) 63M M g 7, L0M

1.8 =20 OM =111 072M T.uM 1.9 F38M 17.8M ENE{M) H8M M M 1,085

M 4 4 4 14 i I il M M 8! M bl

%
i
St S section on interpretation of data for explanation of symbols used Anuual values arg for water year (WY

Ay catendar yeso (CY),
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REPCORT PREPARATION

Description of Symbols Used in Annual and Monthly Summaries

B

1 Annual Summary

Blank entries for monthly values indicate the station had
not vyet 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 it 10 or more
daily wvalues were missing or coatained 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 vyear if any month was missing
data. M apoears 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.

.2 Monthly Summaries

i

Erroneous or missing data (may be from 2 to 6 asterisks,
depending on number of digits possible in the value).
Asterisls appear in place of the wvalue if all readings
required for determination of the tab . value were missing.

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

hours is included in the next hour where a wvalue is



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

a value is reported,

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 wvalid (current and preceding) consecutive hourly

readings. When either of these hourly precipitation readings are

invalid, no wvalue is reported for the current hour. No table is
I

cublished for the winter months {Cctober through March) unless

a heater is part of the tipping bucket installation.

3.2.3 Monthly Summary Table

.

1. Maximum daily and monthly temperatures are determine

from all valid recorded temperatures.

%“\}

Minimum daily and monthly temperatures are determined

P

from all valid recorded temperatures.
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Mean daily and monthly temperatures are determined from

all  wvalid  recorded  temperatures. The mean  daily
emperature 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 all valid readings.

Average daily and monthly wind speeds are determined from

all valid readings (arithmetic mean).

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

interval gust was observed.

Prevailing daily and monthiy 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
ble}

and in the three-hour tabl

Mean  daily and monthly dewpoint  temperatures are

determined from all valid readings (arithmetic
Dewpoints are omitted when the wind speed is less than
I m/s, when the dewpoint calculates to a value greater than

the recorded temperature, or when the dewpoint calculat




han minus 47 degrees or more than 27 degrees

s

o}

Daily and monthly precipitation values are determined from

all valid readings.

et
oo
v

Daily and monthly solar energy values are determined from
all wvalid readings. Daily solar energy (in watt-hours per
square meter) is determinad 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

1. The temperature reported is the temperature recorded at

£

the specified time.

2. The dewpoint temperature reported is the dewpoint
calculated at the specified time. Dewpoints are omitted
when the wind speed is less than 1 m/s, when the dewpoint
is calculated to a wvalue oreater than the recorded
temperature, or when the dewpoint calculates to less than
minus 47 degrees or more than 27 degrees centigrade, or
when either the temperature or R.H. reading is invalid.

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

4 The wind direction reported is the three-hour vectorial
resultant sum of data recorded up to the specified time.

The wind speed reported s  the three-hour wvectorial
resuttant of data recorded up to the fied time

L
e



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.

-

3.2.5 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 same interval.

3.2.6 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 invaiid, 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 value is used for the hour in

s

computing the daily average.

3.2.7 Wind iose Graphical Plot

The plot is a graphical representation of the wind frequency summary

table.



Another addition to this vear's report series is an observation
summary. 1he number of usable observations for each parameter is
determined by counting the number of valid readings for the entire
month.  The percentage of total observations is determined by
dividing the number of usable observations by the number possible
for the menth. Data adjustments and additional comments applicable

to the month are manually entered below the summary table.

3.2.9 General Notes

1

The following are the data ranges assumed valid, based on
reasonable expectations for the parameters in south-central
Alaska; data cutside these ranges are not used:

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

emperature: -50 through *35 °

-~
Bt

Wind Speed: O through 99.8 meters per second and .:ss

than or equal to GUST
Direction: 0 through 200 degrees

Relative Humidity: 0O through 99 percent

Precipitation: 0 throuah 99.8 mm. Precioitation during

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

T

3
SOlad O through 100 mulliwatts/cm
-~ ¢ i 7,
Cust: O through 88.9 m/ sec
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the MRI

and processor are as follows:

{Meteorology Research,

Temperature: :1°C

Wind Speed: 0.5 meters per second

1% of full

Wind Direction: scale {i.e., 3.6 degress)

Relative Humidity

(¢
o

Precipitation: 1% 5% G

mm/hr, 25% from 76.2 mm/hr
to 254 mm/hr
Sol-

Tape Recorder Error Rate: 1

Radiaticn: #5mw om 7

The following are the direction ranges used in the
prevailing direction, wind frequency and wind rose

Suffvfiaries:



g




%

e

n

fut
b
e
wi

43 @1 [+ ] fm &ﬁ b
- .W& mh 0 \wm Wuu ..m S ‘MW MM s 6] jes} nﬂm ke i U
[ 5o E e < - = R o Y R QR o
e I e ) H e T -1 S S

b W R S oo s O
® ,va W PO SO ) , S I
o MLy o = Y e ooy
. e s o J " E [ “ - o o~
1 S .mw & e e £y W ,w..w JM 5 0 o Tooa
o = e v.wk IR = IR PR S & T

» I R - b e P
Loz UL & 5 0 & T z U~
3 5 © v 9 S 0. yoe 0 02 o
W oo U@ e & - o= = ue
o v @ g = w o> ooy 4 w
a4 fun s o o w0 el R
£ o T L ow O & 2w MmO o

g 3 &2 ook el o BE= B S P
: = v o woPogy P M TR
- b= - o4 WD

=

o

ke ot
Lo, w5 0 oy k- v :
& A - o P T S > @
N b A 0 e £ oo > Y
£ e s EBEOL » S 5 O = o R
S W = L3 oo ¢ o - & g - 1]
9 N : ¢ () [ 4 ooy e
= = mm w Y . Yo o w.. ool
7w Z ow 73 . Mo S S o WO
o B g P S A R SR S ;m,u - X @
o B oo 5 0Y LA I~ ¥ o R T s
. - o o ’ - o i s
Mm T e £ ey 02 I S L - O T * )
" L5+ N S =g s @ (v oy -
¢ v G 6 4] o 3 il A ~ -
” b o G @ e oo B @ o o - S = a4,
2 ooE LB i 5 = e =g i
& = s 22 R 4 c— w O w
L ¢ o 131 3 Ak o Y] el o o [ Towm 0 b et e
e v @ e e T : © oS W & R TR
: ¢ e [ T =S S T T & B o
ool S W o e 4 = o+ o e SO e T
- o 4y - e s sovmer ~ 15¢] A - e I [ e o -
il i Lo 3 w EA S S - ’ b
- o @ (5% e o e oy L b b
[ Iis! ~, f Q i~ T L ] . L -
<y o - a3 SL2 s [£€) as b - (" £ o ) -, Q oy 43
. o R B £ & = om = SR
IS P o y W " e
= WL o iy i I T S a4y e et 78 fiet - b
“ = m g oo g T RS R w0 Q.
WL i o I S D i o U e LW oo, -y
0 o it " & z ] L3 oy @ e T - b4 ,MW b
: e = - v ER = & T B
- 4 U T B I h N 0o B . &
£ &= oo ’ o 3 R i o & @
[ 2 ¢ e a1 ) ado O e o - et o
O = A B (O . S ® w DR L v =
. 5 >~ £ 5 = 7 o 5 D@ 2 £ o0 s = &% oz o ¥
H PARY - B . - 7] oy et om b - ot = - jS—
ot Gt L Y I = ¢ r ai & Phes o im B T S & - B B
. % [ I wm o Is] %] 0 o [~ L ~ 5] Iy wn W ke [ foe o
Towier g g . - — - . ek ) s e e . o
‘ o T e owe wm el . oD oo o= N D e P
" ﬁw s} [N [ IO W 2 - et mn e ¢ o3 [o} -
£ @
£ £ o o oy .

4.1
4.1.2
4

4
4

}z

e,

W} o
e ]

e ey




i
lar
1y

IBE IS,
1

-
the

L=
erc

.

ue of
)

e

sperried

¥

unifors

and =

e

b » i
)
parf
Ly,
or
ak wval
1wl

f

wharea

could
e

nig

nts

i

tion was

a poi

ol

estimated
nerally limited to data gaps

&
H

£

5
&

Gé

H
&

<

i

interpol

was

valid

ng

files,

W

are

.

foli

e the missin

b

ich
i

cdata

wi
s}
hawv

t

anﬁ

#

e
oy
fe3

G

1on
at

o

S

f-.

at
manner

computer

ed

H

M
_

fa

st

W
1S
S

minimum

astin
t

ras
pre

S

S

ounted during 2

L

Ve
i - >
S nave
iiste i

7

1

Dey

1.
i'\
£

peed

iy

data

W
0

[

&

ta w

&

i,:?‘

i
G

Cila g

I"a

ot o

solar



o Wy
a i o ety 13
oA =7 = = 0
") S ol Woyg et 2 A2
AP o 25 o
O “ 58] ! S o o Bl S oy
poR B + =T e o L. 5o 2
i a wo [AOEE * P s [ S Ty o
e 5 >R 2 qw@.ddp S & 8 9 o 22 00w o5
o o 1 e et ' U . @ g e - oo s o ” B -
g By ai ot P~ 2 e 75 = " i e 7 [49] £y e ol + e s
2 Q2 oty 5 & w Z - -0 s Yo o s =@
om o - w20 - w2 o > o
©ow L o e B, m o o o X ded L = o ® o =
A B oo ¥ o - O o= - - ] W e . Y .
W A @ T g e T IS o B o
- 5 © I . & y Fih] 1 - g - . 4 A
P Ll - £y hd « mer i e - N oo . ) [ 59 e e w e ]
D ol L 3 Tm R = m o oy am OF ) E o - @
4] " O L e i T s I8 F et 3 3 S 4l @ & o oo ) o
b mm vl 0 3] kot . r -y 4 = f ] ol
b SRR ¢ T o o Sy )] 5 e ” = oes 7 =
L 7y = o ¢ 2o 0 ry ;mw [ o - T
2w B oE N o s Z > 9 s 0 L w® 13 e
o e I e a4 . ke . 10 T R u s > o By vy Iy
MNW E > = vy o) - S & w5 =
E o o 2 0 E 5 oo ® 5 7 a4 1T B o © 52z, .
n m [ e > MH o M.rw xi.a e i - = o [ xva . o ,:Mu
) b al Toom gl = e ooowon -y
PR coo 20 3 F o N T 2 = o 8 = 5
Y9 E £ s g € ¢ Q=5 L 20w E ) S5 E L&
o 2 8 Q c O o Z 2o e g & ¢ ¢ ¢
o w0 O w ! =g o {rn - =
= - : " ! " 4 ol - - . -
- e oo 8 A S o) B - + g - =
Loom L= LC 3 5 £ @W - A o o = 1
s o) S o . oy L (¢ o e Py U e 5! e P
- =2 = R 26 Y e e o T v
5 ¢ E ™ e S0 g £ o o g u % E® .
w2 - L g e o T © :
. & g ! et X% . e o f g 5
R ] G e oo R g .
5 oz 5 > z g Z T N Yoo o= =
g o ” 5w o D Zomm - =2 o
E o oy e o o = 2 = w >y fon T Ly <o s
© 4 s O oy . b D - & W g . = 4
R L R & At el T .. 4 £ po o . ; =
- LB = o = +2 po SR T E % - O
- wo AT w0 P o pral VA oLk T o
b Yoom N Yoo, ootz o O A "R & e O s W
SR B g SR R . S~ SR ed E . @R B R
R R L oo = W g 5 = = LR Loow G A
e — = a @ o) Sl PR tmw s R Mm ww% @ " © e s
E & = & ~ O w . oo - o oy
&= a ~ o . d ot S B o o &y R . s . el
@ ® - L5 S o wo P R e SR =
Lo T mtz o P ol M - O 3 - a S - L v T e :
et iwn . e T ke o o a3 e [ 3 e N ) 8] a o oo ) *
el Y . ity e & n 15 - o o — = o zmmw o * Vi 2 posy b )
fae e Forr -~ L= S . » f x . el n v - -
i £ & B 4 . Sy T mﬁ_ N = e o3 M.‘ - .\r.. " o ﬂ ) m,u o
> . SR S @ A o o] g w ¢ -~ o U 0 = B @ P
Do s L M % S o= o = = oo = o o P
ot fer] Ted e g & 4 o e [ I o P i o o vy bt . < ¢ o
@ . e o 9 =0 - SR PO TR~ L) : S A I T -~ s
@ 2 gn feb] oo bed e 5 fes! ot - - m B oy ot Q o e ot L 0 & L 177
R T T ¢ B @ eI o oy Lo~ A “ O m S R S
e 5 fme & ) G o S - Pod w0 [ A o oo B = LU
@ o ! e o’ [ e " s ] . — ol [} 43 - e -
; P - oyt S o, PR 0 o LA T
£ U Z w v @ 3 2 6 5 gz o n o«
— - b wl ~ 53] - = = .
¢ E w5 0 it R = om F
o by L T e e o @ e
- y % e ZX 144
~,er£‘..~ x&w h;a,w. e

Lowad
3
-
=f
s




Approx nately 25 deys of data were lost from the record

during nis perio
g ‘

.

4.2 Comments on Spwuitic Parameters

4.2.1 Precipitation
Precipitation data are generally rceported for April through
September only. The stations do not have heaters in thei
precipitation sensors (tipping-buckets), so they are unabile
to record precipitation when the tfemperature is below
freezing. The sensors are calibrated to tip for 0.2 mm of
rainfatll  and not  for  snowfall. The  sub-freezing
temperatures may cause a loss or a delay of the recorded
£

precipitation. Winds freg

vt
n
o
f
e
o
]
%=

SNoW away
of (or occasionally into) the collector, and snow collected in

the bucket may not be melted and recorded until the next

sub-freezing tenperatures on nearly every day of the

4400 el

e s JURE SO A, P TN
circuit elaments which
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impedance. The sensors, manufactured by Phys-Chem
Research Corporation, have chemically-treated surfaces

which degrade with time, and are thus very difficuit to
Many of the months throughout the
vear (and at all stations) therefore display significant

variations in R.H. patterns. Theoretically, the maximum
¥ 3

value and RH reading can attain is 99%. However, when
the szensor is not calibrated correctly readings may exceed
100%, or they may be noticably too low. Ad}ustments are
t

therefore made accordingly, as noted in Table 1.

s
pes
o
.

ditional consideration with respect to dewpoint is the

act that it is not computed when the reported wind speed
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inadeguate aspiration of the

R.H. sensor. This typically causes elimination of at least

o~

The oscillator for the Glacier relative humidity sensor was

~r

bad during May and June 1484, Data were recorded for 17

days from mid-May to mid-June, but have all been deleted

-

due to the unreliable osciliator. Data from the beginning of
Y‘Q

May and the end of June are somewhat eratic as well, but

generally follow the diurnal cyele indicative of the summer
— ¥ §

T e UK o Sy, P, oy e { PR T g C e ¥ P % .
RH. The station was not functioning from June 26 o
NP R S Tl D30 cermilinEar wwama § oy WTE Y
September 22. The RH osciliater was replaced on 9722
st Ny e PR, B I (R v .
when the Weuther Wizard was re-installed. RH data are

Snlar Kadiation
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Jatly and monthly saolas
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large segments of missing readings (i.e. from the period of
very low intensity at night or the period of very high

' s i z
i

intensity at mid-day). A cheack should be made, theref
of the hourly solar radiation summary table to get a feel for
the frequency and i‘:immg of lost solar radiation data.
Caution should be used when a significant amount of data

are missing.

Another frequent concern in the processing of solar data is
the presence of non-zere minimum values. Since the
sensors have a stated accuracy of 23 m\f&é;”cm’”, they often
record a reading of U {during night) as 1 or even

L

2 mW/cm” his also can bias the daily or monthly totals,

making the computed energy

e

el
=
i
e
o
3
o
o]
-
o
t
o]
s
T
o
-
s
aed

1

olar energy. An error of every reading will

be high by 240

cause the computis

d
.2
watt-hr/cm™. Readin

gs during periods when this sensor
offset was demonsirated have been adjusted downward, as
noted in Table 1.5,

Occasional measurements of wind speed, wind direction, and
peak wind gusts were lost between October 1883 and
February 1984 and again from October to December 1984 due
to intermittent freezing of the wind vane or anemomester

the sensors typically freezes and seizes up

o e - - A B e P S I S P R R S T N Ny oy e
rain event and then stays stuck until the temperature prises

RPN SR SIS S YN S UV SR
Glacier Weather Wizard was eriaced on




wind direction data to be off by 180°. A new wind vane
tail was attached on November 2. Therefore, ail wind
direction data from September 22 to Octcber 8 when the
data tape ran out {see Section 4.1.9) have been adiusted

downward 180°, as indicated in Table 1.5.
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5.0 MONTHLY CLIMATIC DATA SUMMARIES
SUSITNA GLACIER STATION
OUTOBER 18983 - DECEMBER 1384

ctimatic data svmmary report consists of the following 17

i1 Hourly Precipitation Summary Table (or note page)
{2} Three-Hour Summary Table (Days 1-9)
{3} Three-Hour Summary Table {(Days 10-18)

T

Fhree-Hour Summary Table (Days

.
s
oy

Y
e
i
[
.
aim

=

Three-Hour Summary Table (Days 28-3

o,
i
.
i
St

yurly Solar Radiation Summary Table

o
(11} Observation Summary and Note Fage
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R&M CONSULTANTS, INng.
SUSTTNAH HYDROELECTRIC PROJECT
GLACIER WERTHER STHTION
October, 1983
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Additional comments on this month's data:

1. 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.

2. Recording time interval was changed on 10/5 from 15 minutes te 30 minutes.

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




Wo precipitation data for November

(See INTERPRETATION OF DATA).
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