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1.1 Purpose 

The Glacier climate s ta t ion  was installed adjacent  to Susi tna Glacier in t h e  

Eastern Alaska Range  to obtain data representative of t h e  h i g h  elevations 

within the Sus i tna  drainage basin.  

1 - 2  Sta t ion  Description 

The Glacier westher stat ion lies nea r  the confluence of three major glaciers 

eminating from t h e  s o u t h  slope of M t .  Hayes (73,832 feet) .  The s i t e  is  

tocsted a t  t h e  4,700 feet  level of a barren ridge which r u n s  roughly east 

a n d  west ,  a n d  slopes steeply to t h e  west. The instrument is on the  

s o u t h w e s t  f l a n k ,  approximately 500 feet above the glacier ice a t  63'32'50" 

N la t i tude a n d  146°53'40" W longitude. M o u n t a i n s  r i se  abruptly from t h e  

glacier filled valleys to elevations over 10,000 feet.  The mounttains to t h e  

s o u t h  of t h e  s i te  rise t o  over 7,000 feet a t  a distance of less than 3 mi le s .  

This site is shaded for most of t h e  day d u r i n g  December and  J a n u a r y  a n d  

when s u n  angles a r e  below 9' from t h e  horizontal .  (See Table 1 . I  for 

a n g u l a r  elevations of ter ra in  obstructions. ) 

Winds  generafly blow downhil l  in  these glaciated m o u n t a i n s  r e s u l t i n g  in 

bviwds f rom t h e  n o r t h  or east  a t  t h e  i n s t r u m e n t ,  

4.3 Methods of Data Csf iectksira 

The climatic d a t a  a t  Glacier are  collected using a Model 5100 W e a t h e r  

Wizard Digital Weather Statioq, m a n u f a c t u r e d  by Meteorology Research, 

Inc.,  now par t  of Belfort inst rument Company. The Weather Wizard 

measures, pi-ocesses, a n d  records several weather  parametei  s, which  a r e  

described below. A 12-volt power supply powers the s ta t ion  a n d  is kept 

charged by a solar panet. Data a r e  recorded on a low- tempera ture  

casset te  tape a t  31)-n:iitute intervals. F i f t e e n - m i n u t e  recording in tervals  

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



once per month  for main tenance  a n d  repairs, and to retrieve t h e  data 

tapes,  

Wecsrded d a t a  include i n s t an t aneous  values of temperature, relative 

humidi ty ,  solar radiation intensity, and ba t t e r y  voltage; the cumulative 

a m o u n t  of precipitation measured since t h e  l as t  reset; a n d  several wind 

parameters. W i d  direction is  sampled every 15 seconds and averaged 

over t h e  recording interval.  Wind speed is measured by coun t ing  each 

revolution of t h e  cup anemometer and  averaging t h e  speed over the 

recording in terva l  (15 or 30 minutes). The fas tes t  15-second average 

spee -.r interval i s  reported as the p e a k g u s t .  

The siiemometer and wind vane a r e  par t  of a sensor a r r ay  mounted  a t o p  a 

3.5-meter tripod adjacent to t h e  recorder shelter. The sensor a r r a y  also 

contains a short boom with a radiation shield for t h e  temperatura a n d  

relative h u m i d i t y  sensors. A rain gage and sr?.!~; radiation sensor a r e  

located on a separate platform 10 meters to  t h e  southeast f rom the main 

platform. The tipping-bucket rain gage is  mounted  on a 0-6-meter post 

a n d  plumbed vertically. The solar sensor is installed facinlg vertically 

upward  atop a 1.5-meter tripod. 

Table 1.2 describes sensor types a n d  performance characteristilcs for each 

parameter. The performance characteristics were provided by MRI. 

Conversion f ac to rs  for t h e  u n i t s  a r e  provided in t h e  appendix.  

1 - 4  Station History 

e 

T h e  Glacier Station was installed on July 20, 1980. This report covers t he  

period from October 1953 t o  December 7984 only. There a r e  three previ- 

ous data  reports for t h i s  s ta t ion:  



Report Period Covered 

1. Processed Climatic Data July 1980 - September 1981 

V01um.13 1 

Sus i tna  Glacier Station (No. 0610) 
'D 

March 1382 ( R c M  Consul tants)  

a 
a- 1 Processed Climatic Data October 1981 - September 1982 

Volume 1 

Susi tna  Glacier Station (No. 0610) 

December 1982 ( R G M  Consultants)  

3. Processed Climatic Data October 1982 - Septei-nber 1983 

Volume I 

Susi tna Glacier  Station (No. 0610) 

June 1984 ( R E M  Consultants) 

Tables 1.3 t h r o u g h  1.6 list t h e  inspection dates and m a i n t e n a n c e  performed 

for t h e  s ta t ion ,  significant da ta  gaps, adjustments  to raw data ,  and values 

t h a t  have been estimated w h e r e  da t a  a r e  miss ing .  Periods with more than 

one h o u r  of m i s s i n g  da i a  a r e  shown on Table 1.4. i n t e r m i t t e n t  gaps  in 

t h e  wind data occur f requent ly  in  t h e  winter a n d  a r e  not: identified 

individually. The number of missing days for these cases i s  alpproximated 

by the total n u m b e r  of missing h o u r s  during t h e  period. The beginning 

and  ending dates for t h e  data  gaps and for t h e  adjustments to raw data  

correlate wi th  the inspection a n d  m a i n t e n a n c e  dates.  Relative humidity 

data  for measurements  wi th  wind speeds less t h a n  1.0 m/sec arbe not valid 

and  t h u s  not used in calculating t h e  percentage of to ta l  observations for  

each month, which a r e  tabulated in Table 2 . 2 .  However, these missing R H  

values do n o t  constitute data gaps in  Table 1 .4 .  



B E  1 1 ANGULAR ELEVATIONS OF TERRAIN OBSTRUCTI~MS 

AROUND GLACIER \VEATHER STATION 

Azimuth  (1 ) 

(True) 

Elevation ( 2 )  

(ft, MSL) 

NOIm&S : 

(1) A z i m u t h  angles  a r e  in degrees f rom true n o r t h .  

Elevations were obtained f rom Lj.  S. G .  S 1 : 63,360 scale ,naps. Poin ts  
* 

used were selected m o u n t a i n  peaks a n d  other features surrounding 

t h e  w e a t h e r  s ta t ion .  Elevation diffei-ences frorn t h e  weather- stat ion a t  

4700 f t ,  m s l .  and horizontal  distances were used to t r i angu ia t e  t h e  

vertical -;!ngles. 

Vertical angles a r e  measured above the  hhorizantai . 



Tempe ra t~3 r e  6 5  100 

Re I .:,- i ve Hurrjid Bey PGRC- I 1  
t !ectt-.~l-klkllml'd i tg/ 

Senso P 

S o l a r  R e d i a t i s r r  FZS 3 0618 
iqhots Vo l t a  i c  
Py ra nharraete r- 

P r e c i p i t a t i o n  P 5  9 00 

Wind S p e e d  5 I Q O  

Wind D i  r s c t i o n  5100 

I X B k E  1.2 DESCRIPTION OF METEOROLOGIC SENSORS 

M t i  1 L i n e a r i z e d  T h e r m i s t o r  

Phys-Chumica l L.I(.-. L A ~ O S ~ ~  c i r c u i t  element 
Resee rch Co rp ,  Senses changes i n  RW b y  

changes i n  i m p e d a n c ~  

RHO Sigma Carp, Tempe ratuve-Csmpensat@d 
S i  l i c o n  P h a t a v o I t a i c  Get I 

M 4  1 lipping Buckst R a i n  Cage 

Cup Anernoflie t e  r 
(vertica D a x i s )  

S e n s i t i v e  Vane d r i v i n g  
a 360' P l a s t i c  F i  lrn 
Patsnt iometer 

Accu raex .-- 

-&I O C  

k6% 



TABLE 1 3 ,  ENSPECTION DATES AND MAINTENANCE 

GLACIER CLIMATE STATION 

OCTOBER 39B TO DECEMBER 19W 

E nspection Date 

Changed to  30 m i n u t e  recording in terval .  

None, 

Reset date to 009, 

None. 

Weather LVizard removed for repai rs . 
Re-installed CVeatber Wizard 

RC! sensor replaced and calibrated. 

None, 

None 

Weather Wizard  removed for repai r c  . 
Wea"el~er kqirard replaced. 

Changed t o  5 m i n u t e  recording in terval .  

RH oscillator replaced. 

Changed to  15 m i n u t e  recording interval. 

Attached new wind vane  ta i l ,  

RE sensor cal ibrated, 

Chargyed to 30 m i n u t e  recording in terva ls .  

NOTE: l nspectioos noted w h e r e  no maii j tenance was performed a r e  da tes  

w h e n  cassette tapes were replaced. 





Period 

TABLE 1,5, ADJUSTMENTS MADE 70 RAW DATA 

OCTOBER 7 9 a  TO DECEMBER 19M 
ta 

Solar Radiation RW 

Adjustment Adjus tmen t  

Wind Direction 

Ad jus tmen t  

NOTE: No da ta  2/27 - 5/4 and 6/26  - 9/22 due Po LVeather Wizard  

malfunction, 



TABLE 3 , 6 .  ESTIMATES FOR MISSING DATA 
GLACIER CL.MA%E STATIBM 

OCTOBER 3983 TQ DECEMBER 1984 

ka i ncit 
S p e e d  Time Prec ip  S o l a r  R a d i a t i o n  

'3 7/14 /816 02 .:0 
0245 

03LIL>-0a.1 15 
0~1~r5-1)900 

nfit10 -15*6  
8600 -16.h 
"1315 -15 .7  

2130-2315 
3315 - 1 7 . 8  
2;?30 - 1 " 1 , 5  
2245 - I ? * " /  

2200-23 15 
NOTES: 

1 ,  These d a t a  have been e s t i r n a t s d  where gaps e x i s t  i n  the reco rd .  E s b i m a t o s  were mad@ by  interpolating 
bn;t,weon v a l  i d  r l i l ea  p o i r t t , ~  p r e c c d i r ~ g  and f'ol lowing t h e  rrt issing d a t a ,  

2 ,  P r c c i r ~ i t a t i o n  va lues  a r e  t he  amoilrnts estirnatsd t o  h a v e  f a l l e r !  i r l  tha; preced ing  ha l f - hou r .  





TABLE 4 . 6 ,  ESIlMATES FOR MISSING DATA 
GLACIER CLIMATE STATION 

OCTOBER 1983 TO DECEMBER 1984 
(Cont inued)  

W i rad 
Speed 
LUA 

Wind 
D i  r G u s t  Temp 

L o u  
Pree i p  S o l a r  R a d i a t i o n  

NOTES: 

I ,  lllsse dabs  have besn est,imated where gaps  e x i s t  i n  t h o  recard ,  E s t i m a t e s  were made by interpolating 
between valid d a e a  p o i n t s  p reced ing  and  f o l  lawing the  n ~ i s s i n g  d a t a ,  

2 ,  P r e c i p i t a t ; i o n  v a l u e s  ;arc %Ire arnounts e s t i m a t e d  La have f a l l e n  i n  the  preeetf i r lg Ra1.l"-hour, 



-3 a -- 3 ci 
t-? Ba 
m < r t  



TABLE f , Q .  ESTIMATES FOR MISSING DATA 
GL-ACI ER CLIMATE STATION 

OCTOBER 1983 TO DECEMBER 1984 
( C a n t  inued) 

Time 
Date  --- 

Temp 
W i rid 
Speed 
I 

Wind 
O i  r G u s t  
ma (tg 

Prec i p S o f a r  R a d i a t i o n  
Lmm- 

0 

NOTES; 

1, Tkesr ;  d a t a  have been e s e i m n t e d  where gaps  e x i s t ;  i n  t h e  rbcord,  E s l ; i m a t e s  were made b y  i n t e r p o l a t i n g  
between vel  i d  d a t a  p a i n t s  p r e c e d i n g  and f'si lowing t h e  n i i s s i n g  d a t a ,  

2 ,  P r e c i p i t a t i o n  valkrcs a r e  t h e  arrracau-rts esbi rnated d 0  have f a l l e n  i n  t he  p r e c e d i n g  h a l f - h o u r ,  
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1 2 . 0  ANNUAL DATA SUMMARY 

Table 2.1 presents a summary of the month ly  averages or  totals for each  

parameter for the fu l l  period covered by t h i s  report, October 1983 to 

December 1984. The symbols used in t h e  table a re  explained in Section 3 ,  

Report Preparation. Conversion factors a r e  provided in " t h e  appendix. 

The data  reported herein are also s u m n ~ a r i r e d  in F igure  2 .1 ,  a sequentia! 

plot of all t h e  measured parameters. A n n u a l  s u m m a r i e s  f o r  prior years a r e  

provided in t h e  previous data repor t  (R&Fvl Consul tan ts ,  1984). 

With t h i s  report, a s h i f t  h a s  been made f rom pcesenting the  climatic da ta  

on a water  year basis to presenting it for t h e  catendair year. The 

ca lendar  year format  matches  t h a t  used by t h e  National Oceanic and  

Atmospheric, Adminis t ra t ion  (NOAA) in reporting climatic data, a n d  

simplifies comparisons. Fu t i i r e  reports wi!l also be for calendar yea rs .  

A s u m m a r y  of the percentage of usable da ta  recovered fo r  each climatic 

parameter by month  during t h i s  reporting period is  presented i n  Table 

2 .2 .  The cumulative percentage in t h i s  case app l ies  for t h e  whole 

15-month  period. 



TABLE 2,l. SUMMARY OF C L I M A T E  DATA RECORDED AT 
SUSIVMA GLACIER STATION (NO,  0610) 

OCTOBER 9983 TO DECEMBER 1984 

Wind 'LLL!s "..--- ---.* - 
Max M~Y Vota i 

Re s Res Ave G u s t  Gust P '  V a l  Mean Mean S o l a r  
Max Mean p i  a. D i  r S RM DP P r e c i p  Enerqy 

Mar:b,h ------ &_%a cJul L ( " T r u e )  a L C 1  iw!d\A 

Novembe r 5 * 5  - 1 3 . 8  - 5 . 3  083 2.2 2 , 5  118 19.7 ENE 4oM td fdi 8,665 

J a  ntta ry 4 984 1 .2  -2-1.8 -70 .4  889 1 . 6  2 . 2  148 1 9 * 7  ENE 61 PZ M 3,650 

May 13.261 -9,2M 2.9M QBsIOYi 0.9M f,5M 027M 1 4 , 4 M  E N E $ M )  M M 18,2M 187,763M 

WOTE: 5 ~ e  section on i r l t e r p r s t a t i o r t  o f  d a t a  f a r  explanatinn of' symbuls u s e d ,  Anuual valkres a r e  Tar water  year  (bIk4) 
and ca l enda r  y e a r  ( C Y ) .  



PERCE.NT O F  -roTaL POSSIBLE OBSERVAI'OOMS RECORDED AT 
SUSiTNA GLACIER CLIMATE STATIBfd 

OCTOBER 1983 SO DECEMBER 1984 

N ind  Peak 
D i  r e c t i o n  G u s t  WH -- 

S o l a r  
R a d i a t i o n  -- M g B - L  

Q e t o b s r  1983 

Nrsvembe r 

Decenibe r 

3an~ae  ry  I 9 8 4  

Feb sara ry 

Ma r e  h 

A p r i  f 

May  

,d a~rte 

J L A D ~  

Ai4g r"l s $ 

Sr: 1-s 3 ~ r a i  bc; r 

October  

November 

Bscenibe r 

2,  P r . t + c i p i t a t i c ) r ~  d a t a  a r c  recs rdmd Frorn A p r i l  Lhrtsingka Septerrtber o r ~ l y ,  Collsctssr i s  n o t  designed f a r w i n t e r  %srnperstt6e"es, 

3 .  !"he per'cerltar,r+ repor ted  a s  TOTAL i s  f o r  t h e  farll '15-rrtorrth p e r i o d  (10 /&3-72 /64) ,  
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October, 1983 November, 1 Y B 3  

MO DATA FOR MARCH 9984 

STATION NOT WOWKING 

NO DATA FOR AUGUST 3@84 

- - ---- - - - 
June, i9@4 

N43 DATA FOR WPRBk 19614 

'i 
t 

158 
' a @  

u a@ FW)YEI PRECIP~TRTXON VRLUES RECORDED HOT RPPLICRBLE THIS HOMTH WBTEI PRECIPITRTZW VT$LlE8 RECORDED 1307 f :: 
@ 

X 

ar se 
? 3 0  
\ 18 : -18 

-38  
& -5@ 

J 

8 

5 :: 
\ l 2  
a 
E @ 

B 
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-..---- 

FIGURE 2,0: 

MOPE1 PRfC IP lTRT IOM VRLUES RECORDED NOT RPPLxCFIBLE '?HIS r(lOMTP( 
.SEQUENTIAL PLOT 

WO DATA A+---- POW JULY $984 
- *  --- - 

STATION ----.- HOT WORKING -- -- 



3.1 Description of Symbols Used in Annual a n d  Monthly Summaries 

3.1.1 A n n u a l  Summary 

Blank entries for monthly values indicate t h e  station had 

not yet been installed a t  t h e  site or t h a t  it had  been 

removed prior to  that month .  Installation and removal dates 

a re  noted on the table as iveii. 

i n su f f i c i en t  or partial d a t a .  M follows average and/or total 

values if 1-9 daily values were missing data for all or  p a r t  

of t h e  day. M appears alone for t h e  month if 10 or  more 

daiiy values were m i s s i n g  or contained m i s s i n g  data .  

Parentheses s u r r o u n d  t h e  M w h e r e  other le t ters  may cause 

confilsion (i .e, in pt-evailing direction). Evl follovvs average 

and/or total values  for t h e  yea r  if a n y  mon th  N r a s  missing 

da ta .  M appears alone for t h e  year if any  month was 

m i s s i n g  enough data  to require it t o  have a n  M alone or if 

three or more m o n t h s  w e r e  mis s ing  a n y  da ta .  

3.1 - 2  Monthily Summaries 

***& Erroneous or  m i s s i n g  da ta  (may be f rom 2 to  6 aster isks ,  

depending on  n u m b e r  of digits possibie in  t h e  value). 

Asterisks appear in place of t h e  value if all1 readings 

required - for determinat ion of t h e  tab!e value were missing. 

A d a s h  in t h e  hourly precipitation table indicates t h e  

v o i u ~ i e  for t h a t  hour is shot k n ~ w n ,  b u t  t h e  cumtelathe t ~ t a !  

of precipitation over t h e  i n te rva l  of consecutive d a s M  

hours i s  incfuded in t h e  nex t  h o u r  where a value is 



reported. Similarly, a dash for precipitation in t h e  month ly  

summary table indicates t h e  volume for  t h a t  day is not 

known, but the cumulative t o t a l  over the intervat of 

consecutive dashed days is included in the next  day where 

a value is reported. 

3.2 Data Computation Standards (Climate) 

Conversion factors f o r  units are presented in the appendix. Specific 

segments of the  monthly  reports are described below. 

3.2 .1  Graphical Data Plot 

The data  plot i s  a graphical representation of valid recorded 

andfor  computed da ta .  

3 . 2 . 2  Hourly Precipitation Summary Tabfe 

Hourly precipitation values a r e  calculated as the difference 

between valid (current a n d  preceding) consecuti~ve hourly 

readings. When  either of these hourly precipitation readings a r e  

inva l id ,  no value  is reported far  t h e  current h o u r .  No tabfe i s  

published fo r  the  w i n t e r  m o n t h s  (October through F;farch) u n l e s s  

a heater  is p a r t  of t h e  tipping b u c k e t  ins ta l la t ion.  

3.2.3 Monthly Summary Table 

v 

1. Maximum daily and m o n t h l y  temperatures a r e  determined 

f rom all valid recorded temperatures. 

2 .  Minimum daily a n d  m o n t h l y  temperatures a r e  determined 

f r s m  all valid recorded temperatures. 



3 J. Mean daily and monthiy  temperatures are  determined fi-om 

all valid recorded temperatures. The mean daily 

tenlperature i s  determined From t h e  mean of ithe maximum 

a n d  min imum temperatures. The mean month ly  temperatlire 

i s  determined from t h e  mean of all reported da i l y  mean 
.a 

temperratu yces . 

4. Resul tan t  daily and inonthly wind directions a n d  speeds are 

s u m m e d  vectorialiy f rom all valid readings. 

5. Average daily and monthly  wind speeds a r e  determined from 

all valid readings (ar i thmet ic  mean] .  

6. Maximum daily and  monthly  gust speeds a r e  determined from 

all valid readings. Associated directions are t h e  resu l t an t  

directions from t h e  recor-ding interval in whi~ch t h e  peak  

inter-val gust  was observed. 

7 . Prevailing daily and m o n t h l y  directions a re  detlermined From 

all valid readings. The reported value is t h e  m o s t  f r e q u e n t  

cirection observed. 

8 .  Mean daily a n d  month ly  relative h u m i d i t i e s  a r e  determined 

f r o m  a l l  valid readings (a r i thmet ic  m e a n ) .  kihen t he  wind 

speed i s  less t h a n  1 misec, t h e  RH value is omitted f rom 

t h e  averaging (bu t  is  displayed in t h e  graphical data  plot 

and in t h e  three-hour table]. 

9, Mean daiiy and  monthly dewpoint temperatures a r e  

determined f r o m  all valid readings (ar i thmet ic  mean). 

Dewpoirats a r e  amitted w h e n  the wirrd speed is less t h a n  

1 m/s, when t h e  dewpoint  calculates to  a value greater than 

t h e  recorded temperature, or w h e n  t h e  dewpoint calcula-res 



to less t h a n  m i n u s  47 degrees o r  more that1 27 degrees 

Centigrade. 

10. Daily and  month ly  precipitation values are determined from 

all valid readings. 

11. Daily and m o n t h l y  solar  energy values a r e  determined from 

all valid readings. Daily solar energy (in wat t -hours  per 

square meter) i s  determined by averaging the recorded 

so la r  intensity [which is  in milliwatts per square  centimeter) 

a n d  converting the u n i t s .  The month ly  value i s  t h e  s u m  of 

t h e  d a i l y  values. 

3.2.4 Three-Hour Summary fables 

1. The temperature reported i s  t h e  temperature recorded a t  

t h e  specified t i m e .  

2 . The dewpoint temperature reported is  t h e  dewpoint 

calculated a t  t h e  specified t i m e .  Dewpoints a r e  omitted 

when the wind speed is less t h a n  I m / s ,  w h e n  t h e  dewpoint 

is calculated to a value  greater  t h a n  the I-ecorded 

t empera ture ,  or w h e n  t h e  dewpoint ca%culsmtes h-&, less t h a n  

m i n u s  47 degrees o r  more than 27 degrees centigrade, o r  

w h e n  either t h e  temperature or R .  H. reading is  invat id. 

3. The relative humid i ty  % reported is  t h e  humidity recorded 2 t  

the specified t i m e .  

4. The wind direction reported 3s the three-hz'sur wectcrriai 

resultant s u m  of data recorded up to t h e  specified t i m e .  

5. The wind speed reported i s  t h e  thr-ee-hour vectorial 

resu l tan t  of data  recorded up to  the specified t i m e ,  



6 a The gust direction reported is t h e  direction of t h e  maximum 

g u s t  recorded during the  preceding three-hour period. 

7. The gust reported is  t h e  max imum recorded during t h e  

three- hou r period. 

8 ,  The radiation reported i s  the so la r  radiation i n t e n s i t y  

recorded a t  t h e  specified time. 

3.2.5 Wind Frequency Summary ~ a b j e  

Reported data a r e  determined f rom all valid p a i r s  of readings. Valid 

pairs of wind da ta  a re  composed of valid wind speed a n d  wind 

direc-tion data, for t h e  same interval. 

3.2.6 Hourly Solar Radiation Table 

An addition to t h i s  year's report series, hourly solar radiation values 

a r e  averages of all valid readings recorded during t h e  precedicg 

!lour. I f  any da ta  a r e  miss ing or invalid, t h e  remaining values a r e  

arithmetically averaged for t h e  h o u r .  The daily average  values a r e  

determined by summing t h e  hourly averages for the day a n d  dividing 

by 21. If all d a t a  a re  m i s s i n g  fo r  the  h o u r ,  no value i s  printed; 

asteg-isks (**A) appear  instead, and no value is used for t h e  h o u r  in 

computing the daily average. 

3 . 2 . 7  Wind Rose Graphical Plat  

The plot is a graphical representation of the wind frequency s u m m a r y  

table. 

~ 3.2 .8  Observation Summary Table 



Another addition to  tliis year's report series i s  a n  observation 

s u m m a r y .  The number of usable observations for each parameter i s  

determined by counting t h e  n u m b e r  of valid readings f o r  the  ent i re  

m o n t h .  The percentage of total observations i s  determined by 

dividing the number of usable observations by the n u m b e r  possible 

for t h e  m o n t h .  D a t a  adjustmea?ts and additional commentcs applicable 

to t h e  month a r e  manually entered below t h e  s u m m a r y  table. 

~ 3 - 2 - 9  General  Notes 

1. The following are t h e  da ta  ranges assumed valid, based on 

reasonable expectations f o r  t h e  parameters in slouth-central  

Alaska; data  nutside these ranges a r e  n o t  used :  

Time: 0000 t h r o u g h  2100 h o u r s  - a t  specified t i m e  

intervals.  

~ Temperature: -50 t h r o u g h  +35 OC 

W i n d  Speed: 0 t h r o u g h  99.3 meters pe r  second a n d  iess 

t h a n  or equa l  "i GUST 

~ Direction: 0 through 360 degrees 

~ Relative H u m i d i t y :  0 t h r o u g h  99 percent 

Precipitation : 0 t h r o u g h  99.8 mm. Precipitation during 

recording interval  (75 or 30 m i n u t e s )  should not exceed 30 

n3m . 

So lar :  0 t h r o u g h  150 mil l i rva t t s / cm 2 

~ Gus t :  0 through 99.9 m/sec 



Battery:  9 t h r o u g h  14.5 volts 

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

a n d  processor are  as follows: 

Temperature: + I 0 C  

Wind Speed: 20. .a~eters per second 

Wind Direction: 21% of fu l l  scale (i.e., 23.6 degrees) 

Relative H~lmidity : 56% 

Precipitation: 51% up to 76.2 mm/hr, 55% f r om 76.2 mm/hr 

to  254 mmlhr 

Sotar  Radiation: f5mw cm -2  

TapeRecorder Error Rate: I bit in 10 7 

3 ,  T h e  following a r e  t h e  direction ranges used in t h e  

prevailing direction, wind frequency a n d  wind  rose 

summaries : 



Murtheast 

Eas t -  Northeast 

E a s t  

East-Southeast  

Sou theas t  

SsutS~ -Ssut&.aeast 

Sou t i 7  

South -Sautt-zaves% 

Sou t t3'~vest 

biJest- Sou ~ { ' ~ ~ V E S S  

\%!e s t 

~Vest-Nos"e~vest  

NorthbvesP 

Nor th  - N o r t h w e s t  

COMPASS MEADBNG 

350 through 11 

32 th i -ough  34 

35 thr-ough 56 

57 t h r o u g h  79 

80 t h r o u g h  101 

102 t h r o u g h  174 

125 thi*ough 145 

117 t h r o u g h  163 

170 t h r o u g h  191 

192 t h r o u g h  7-14 

315 thi-ovgh 236 

237 t h r o u g h  259 

260 t h r o u g h  251 

252 t h t -ough  304 

395 t h r o u g h  326 

327 t h r o u g h  3/19 



4-69 BNTEWPRETATION OF DATA, 1SS-M 

4.1 (3enersl Comments 

4.1 . I  Many of the sensors or t h e  methods of measur ing  various 

parameters have peculiarities t h a t  af fect  how the da ta  

should be interpreted. The user i s  encouraged to become 

familiar with t h e  methods of summation for each parameter  

and each table. These a r e  descrikjed in Section 3 .2  ""Data 

Computation Standards.  T T  

4.1.2 A s  described in Section 2.0, a shi f t  i s  being made f rom 

presenting t h e  climatic data on a wate r  year basis  to 

presenting it for the calendar  year.  Thus, t h i s  report  

includes f i f t een  m o n t h s  of data .  All f u t u r e  reports wi l i  be 

for t h e  calendar year.  

4.1 - 3  Changes  made to t h e  format of t h i s  year's ireport series 

include addition of a n  hourly solar radiat ion table a n d  

tabulation of t h e  actual n u m b e r  of usable obses-vatisns an a 

monthly basis for each  parameter .  Also, the 

data-processing program was modified slightlly to permit 

o u t p u t  s f  daily prevailing direction when the wind speed 

sensor was n o t  oparationaI, a n d  output of speed-only 

parameters  (peak gust a n d  daily average speed) when t h e  

wind direction sensor was not operstional . 

4.1 .4  The U.S. Department of Transportation ordered a shift  in  

the t ime zones 09 central a n d  Southeas t  Alaska  i n  0c"eOber 

1983. $he off icial "erne in central A/aska  Fvas (advanazed one 

h o u r ,  a n d  the  ~ f f i e a i  SsutReast  A laska  time was retarded 

one h o u r ,  mak ing  t h e  two areas  sn " t h e  same t h e .  T h i s  

t r a n s i t i o n  occurred when  dayl ight  savings t ime ended, on 

Sunday,  October 30, 79B. The effect on t h e  reporting of 



t h e  data  is t h a t  one h o u r  was "iost" between m i d n i g h t  a n d  

0100 on October 30. There a re  thus no data  a t  al l  for 0030 

and  0100 s n  t h a t  date, 

4.1.5 Missing data  values r ~ a v e  been estimated w h e r e  possible. 

Estimation,  which  was accom7 :shed by manually editing the 

raw computer data files, was  generally limited tlo data gaps 

of a n  h o u r  or less, w h e r e  interpolation betweerr t h e  

precer'ing and following valid data points could be used to 

estimate the  m i s s i n g  points. l nterpolation was performed in 

t h i s  m a n n e r  fcr temperature, re lat ive h u m i d i t y  ,, and  solar 

radia"aion d a t a .  

Sofar da t a  have  been estimated only for  clear or u n i f o r m l y  

cloudy days  and t h e n  only if n o t  nea r  t h e  peak value of the 

day. Solar da ta  a r e  also estimated a t  n i g h t  w h e r e  zero 

m i n i m u m  values should occur. Precipitation is estimated 

only if none a t  ail occurred d u r i n g  t h e  in terval  o r  if t h e  

t i p s  of t h e  tipping-bucket were manual ly  counted during a 

rainfall event. Wind speed and direction data  have been 

estimated by interpolation only if the preceding a n d  

following w i n d s  w e r e  very u n i f o r m .  Peak gust speeds have 

~moe been estimated a t  a!%. 

4.1.6 i n t e r m i t t e n t  gar-bled data  due to a Weather Wizard 

malfunction a t  t h e  Glacier s t a t ion  caused several da t a  g a p s  

f i - ~ r n  mid-November 1984 t h r o u g h  mid-December. It was  

possible to estimate t e m p e r a t u r e ,  relative huimidtiy,  a n d  

sola_r radiation values where t h e  gaps  wer2 not more t h a n  

two or three  h o u r s .  Howek~er,  approximately tzvo t o  three 

d a y s  of data  w e r e  lost f r o m  t h e  record d u r i n g  t h i s  period. 

1 .1  -7 The recording interval was  char~ged prior to t h e  winter  of 

1983-84 t o  permit recording of data  for longer periods of 



t ime in the  event  monthly  m a i n t e n a n c e  t r i p s  t o  the station 

were delayed. The interval was changed f rom 15 m i n u t e s  to 

30 minutes, which  increased t h e  max imum record length per 

data  tape from approximately s ix  iveeks to approximately 

three m o n t h .  The switch was  rnade in Navetaubet- 1983 a t  

a%! SLlsitna Basin stations and in December 1983 a t  the 

Eklutrsa hake Stat ion,  

4.1.8 The Weather Wizard stopped f u n c t i o n i n g  on February 27 a t  

t h e  GIacittr Stat ion.  The propane heater probably didn't  

supply sufficient heat  to keep t h e  unit operating. The 

Weather Wizard was removed on Apr i l  9 f o r  mlaintenance, 

a n d  t h e n  replaced on h4ay 4. Following re-instal l lat ion, data 

were recorded until June 26 when  t h e  u n i t  again  ceased to 

f u n c t i o n .  The station w a s  inspec.ted o n  July 16. However, 

no da ta  were recorded folloiving t h e  inspection. The u n i t  

was removed from t h e  s i t e  on A u g u s t  27 a n d  sent back to 

Belfort for repa i r s .  The Weathei- \Vizard was re-instatled on 

September 2 2 ,  af te r  which data were recorded consistent ly.  

A total of 154 days  of da ta  for all parameters were lost 

d u r i n g  t h e  periods f r o m  2/27 to 5/4 and 6/26 to 9/22, as 

indicated 04-1 Tab6e 1.4, 

4.1 .9  Normal s t a t i o n  m a i n t e n a n c e  procedure is to swi tch  the 

recording interval f rom 30 nlinutes to 5 m i n u t e s  for ease 

a n d  expediency of inspection. This was done a t  t h e  Glac ier  

s ta t ion  on September 22 when t h e  Weather  Cllizard w a s  

re-installed. However, the interval was not changed back 

to 30 minutes upon cornpietion of t h e  station inspection. 

Since the da ta  tapes are  designed to h a w  a dut%ation of 

approx imate ly  15 days  for 5 m i n u t e  d a t a ,  t h e  t a p e  r a n  o u t  

an Ocbober 8, a f t e r  which  no data were  recorded. The 

casset te  tape  was repfaced a n d  t h e  recording in terva l  was 

switched ta  15 minutes on November 2, 1984. 



Approximate ly  25 days  of data  were  lost f r o m  t h e  record 

during t h i s  period. 

4 .1  Comments on Specific Parameters 

4.2.1 Precipitation 

Precipitation da ta  a r e  generally reported for April t h r o u g h  

September only. The stations do not have heatlers in their 

precipitation sensors (tipping-buckets), so they a r e  unable 

to  record precipitation when t h e  temperaturle i s  below 

freezing. The sensors are calibrated t o  tip for 0.2 mm of 

rainfa!! a n d  n o t  for snowfall-  7'he s u b - f  reezing 

temperatures may cause a loss or a delay of t h e  recorded 

precipitation. Winds frequentiy blow snow away from or cut 

of (or occasionally i n t ~ )  the collector, and snow collected in 

t h e  bucket may not be melted and recorded unti l  the n e x t  

occurrence of warm wea the r ,  possibly days  or weeks later .  

The m o n t h s  of October through fvlarch v e r y  often have 

sub-freezing temperatures on neariy every day of t h e  

m o n t h ,  so their precipitation records have been omitted. It 

should be noted t h a t  even in t h e  m o n t h s  w h e r e  precipi tat ion 

data  a r e  reported ( i .e. April t h r o u g h  September). t h e  

occu r-rence of sub-f reezing temperatures cculd affect t h e  

t iming a n d  t h e  recorded amount of precipitation. The 

t iming wi th in  t h e  day may no t  be accurate b u t  da i l y  totals 

should be reasonable. The user  s h o u l d  exercise caution 

and make note of the concurrent temperatures in 

interpret ing the  precipitation records. 

4 .2 .2  Relative Humid i ty  and Dewpoint 

The re lat ive h u m i d i t y  (R.H.)  sensors used a r e  prirrted 

circuit elements which sense changes in  R.H. by changes in 



impedance. The sensors, manufac tu r ed  by Phys-Chem 

Research Corporation, have chemically-treated surfaces 

which degrade with time, and are  t h u s  very difficult to 

keep in calibration. Many of the months throughout  t h e  

year ( and  a t  ail stat ions) therefore d isp lay  signif icant 

var ia t ions in  R .  H. patterns.  Theoretically, the maximum 

value  and R H  reading can a t t a i n  i s  99%. However, w h e n  

t h e  sensor i s  not calibl-ated correctly readings /may exceed 

100%, or they may be noticably too low. A d j u s t m e n t s  a r e  

therefore made accordingly, as noted in Table 1.5. 

An additional consideration wi th  respect to dewpoint is the 

f a c t  t h a t  it is not computed w h e n  the reported wind  speed 

f a l i s  below 1 m/sec, due to inadequate aspiration of t h e  

R. H .  sensor. This typically causes e l imina t ion  of a t  least 

one dewpoint value o n  nearly every day of data-collection. 

The oscillator for t h e  Giaeier relative h u m i d i t y  sensor ivas 

bad during hrlay a n d  J u n e  1984. Data were recor-ded for  17 

d a y s  f rom mid-Mzy to  m i d - J u n e ,  b u t  have a l l  bjeen deleted 

due to t h e  unrel iable  oscii iator. Data f rom t h e  bleginning of 

klay and t h e  end of June a r e  somewhat eratic a s  well, but 

generally follow t h e  diurnal cycle indicative of ithe s u m m e r  

RH. The s ta t i on  was not functioning f rom J f ~ n e  26 to 

September 22. The RH oscillator was rep laced on 9/22 

when t h e  Weather  !aIirasd was re-installed. RH da ta  a r e  

reliable after t h i s  date, 

4 .2 .3  Solar Radiation 

Daily and  monthl l r  s o l a r  radiat ion values  a r e  the c u m u l a t i v e  

total energy, computed f r o m  all va t i d  readings f o r  t o e  

period. Either  the daily or monthly value can be signifi- 

cantly above or below the t r u e  energy value if the:e are  



large segments of miss ing readings (i.e. f rom t h e  period of 

very low intensity a t  night or the period of very h i g h  

intensity a t  mid-day). A check should be made, therefore, 

of the hourly solar radiation summary table to  get a feel for 

the frequency and t iming of [os t  solar radiation data .  

Caution should be used w h e n  a s i g n i f i c a n t  a m o u n t  of data 

a r e  m i s s i n g .  

A n o t h e r  frequent concern in t h e  processing of so la r  data  i s  

t h e  presence of ndn-zero minimum values.  Since t h e  
3 

sensors have a stated accuracy of 25 mW/cmb, they often 

record a reading of 0 (during night) as 1 o r  ever: 
7 

2 mW/cmh. This also c a n  bias t h e  daily or monthly totals, 

making  the computed energy m u c h  h i g h e r  t h a n  the t r u e  
3 

solar energy.  An error of + I  mW/cma on every reading wil l  

cause the  computed daily total energy to be h i g h  by 210 
2 wat t -h r /cm . Readings d u r i n g  periods when t h i s  sensor 

of fse t  was demozstrated have been adjusted downward,  as 

noted in Table 1-5.  

4 2 . 4  Wind Speed and Direction 

Occasional measurements of wind speed, wind direction, a n d  

peak w ind g u s t s  were i c s t  between October 1983 a n d  

February 1984 a n d  again  f r o m  October to December 1984 due  

t o  i n t e r -mi t t en t  freezing of t h e  wind vane or anemometer. 

One or both of t h e  sensors typically freezes and seizes up . 
w h e n  the tempera ture  drops a f t e r  a ra ins to rm o r  freezing 

rain event and t h e n  s tays  s t u c k  unti l  the  temperature r ises 

above OaC or un t i l  a wind  even t  occurs t h a t  i s  sufficiently 

strang to free it. 

When the Glacier Wea ther  Wizard was  repfaced on September 

2 2 ,  1984, t b r  wind vane  tail  was not attached, causicg a l l  



wind direction data  to be off by 150°. A nek%f wind vane 

tail  was attached on November 2 .  Therefore, all wind 

direction da ta  from September 22 to  October 8 when  t h e  

da ta  tape r a n  out (see Section 4.1.9) have been adjusted 

downward 180°, as indicated in  Table 1.5. 



5.0 MONTHLY CLIMATIC DATA SUMMARIES 

SUSIWYNA GLAClER STATION 

OCTOBER 1 9 a  - DECEblBER 19M 

Note : 

Each m o n t h ' s  climatic da ta  summary report consists of the following 71 

pages : 

Hour!y Precipitation Summary Table fo r  note page) 

Three-Hour Summary Table (Days 1-9) 

Three-Hour Summary  Table (Days 10-18) 

Three-Hour Summary Table (Days 19-27) 

Three-Hocir Summary  Table (Days 28-31) 

Monthly  S u m m a r y  Tabie 

Monthly Graphical Plot 

W i n d  Frequency Summary  Tabie 

Bhlind Rose Plot 

Hourly Solar Radiat ion Summary Table 

Observation S - ~ m m a r y  a n d  Note Page 



No precipitation data for October 

{See E N ~ ~ ~ T W T I O N  OF nATW) . 
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09$Q -$ ,7  -!7,1 39 828 2,6 028 4,3 24 8900 -4,7 - l ! , l  bf 078 a ?  3 .2  13 094D -7.a -12,8 63 8% 2.7 0?7 ?,5 !$ 
~ r $ g  -5*p -17 ,4  54 037 1.9  822 5 .7  38 f ? O @  -4,0 -12.4 52 08% 1,s a79 4 . 4  22 3201 -&,8 -15,3 51 3 4 9  , I  $52 7,G 27 

L 1 1580 - 2 3  e*w4# 30 i~73 , 5  I I Z  2,s i6 1300 -4,h ~~~~~ 71 089 4.9 129 5~ a rsga -6,r -:a,q TZ rsm t , ~  i:4 5 , :  14 
880 -5 ,3 - j 1 ,748  633 ,F 03s 3,: fl 1634 -4.3 -5.7 90 845 , a  825 2 , 5  8 -@,p - I ps?  4? j l g  3:: 3 . 4  $ 

?$O - ; , 4 4 Q # H % 4 &  16T 1 , 3  82% 3 4 ?  $?10$ - 4 , 9 # % % % % 9 2  629 . 4  015 1.7 Q z 1 Q @ - j 0 , 4 % * # % # 5 3  t43  ,a  $34 5.2 $ 

403 -5,5ws:~3847 $40 n , a  092 3 . 2    as so - 5 , e ~ 3 3 3 3 9 r  347 r ,g  344 ~ p 4 ~ n - ~ ~ , 8 - 1 g ~ 1 5 f  $ 4 ~  ,s $58 2 . 5  8 

08 1 3  $21 '-jJ 9 7 1': f\ :-1 '---> I <, $42 

DEi &jTNB UZHD GUST %Ax, H@jfl PEg iI$@ GUST @AX, $E& ~ ;NB 9 1 6 ~  j&g$, 

CEG C DEC G X BEG. R J S  DEG, ti% RM QEG C BEG G X DEG, Hi5 QFG, HM LJI-5 C BEG C gpg. 3fs "ri gk.b, $ : a - .  . . -  . && 
n--. 

______---l----------------."-------OI----~ --------O-lO1------O_--.PI.s..)--~.--. ----------------..-----.I--------------------- 

---. 
3 3  i :". .,~j - :5 ,5  73 fi99 ; , 3  jgb 3,2 2 -14,s -22.7 40 849 2 ,5  037 2.1 8 g J e @  - I @ , ?  -15,; 7= 235 i , l  3 . 2  2 

i-- x i .Pt - 
3 : 3  -22,9 33 if$ !jy 3 . 3  34 1200 - f Q . s  -?4,338 13: 1.: 9p4 3 . 2  52 I?@$ -3,g 3n%%c 5:; $55 ,: tjc'g 2 2 :  18 

34 117 % * 3  135 ? , 5  ! 3  i559 -5.7 -%&.iy$-$ s$. ?:+::. +$%+ .$:r.k 1 . 9  - 2 

ie i ;g - ;3 ,s- r l ,a5$ 353 j , &  $=ja? 0 aefio - 7 a 7 - j g , s q r  069 1.1 ~5-3  4 i ~ 3 3  - b , g ~ . ~ ~ . ~ - ~ ~ ~  "++.$.$.gg q - ~ : t  i . . .  s ti - 
.$,3-29,,? 56 $42 ?s4 $42 5,: 0 3r3Q -40,i -17.953 z q  -5  339 3 . 8  5 ? f $ i f -  -5.1 - b a g  37 Fg:g.@...& *.1;g. .. .. 3 . = 3 u 

2 4 6 8 - i + . j - 2 ? , f i 5 %  988 1.8 104  $!d$g-:$. i  - i5 ,&hJ  805 . 3  095 5 , !  - j s 5 t r g e i a ;  $*.z.ka.&. - . -  2 i  ;? 



H ~ ~ J F ; :  B f ~  i~d$!D gSNb CUST EAX MOgR PEJ MIND U3gB GUST AhX, BOU4 2 ur@aul@3pj$~e&:(, 

t:DaG IEgP PQ3NT RH BIB, .C;fiE., OIR, RA& kt0NG TEHP, PGliHf RH GIB, SP'B, D'lR , GUST BAD 1igtiG TEE? PSFET Qla F:ll3, SFB, QS? , Llt5l' k;% S 
n- 

ELG c BEG c x PEG, ws BEG. 1 ~ 5  BU BEG c PEG c x BEG, H ~ S  BEG, njs fig DEC DEG x PCG, pzg, ak ---- IOO-----------U__U..I-------"~---~-----O.--~...- O-.i.-.Q-..."--------m--------------------"----- ---.D.--.---*-----O-U----------U------------ 

030ii -2,3 -+A 88 -?%%+%%a #n% ?,5 9 0300 0,O -t159Q @$b z a g  7,g 8so4 -5.7 -4 ,793  %.#&ks% $ % s s r i ~  8 
BBBD -1.5 -2 ,891 "sn%s% 93% 4 . 4  $BB@O ,7 -1,486 847 1,7 0&8 O f i A Q B  -9.1 - 5 1 2 3  gx%%*r~ @ 
0900 . 4  - 3 , 7 7 4  070 3.2 072 7 .b  9 0 0 8 0  ,& - 1 * 6 8 %  095 5 , g  "0712,7 33980 -3,2 - 3 , 9 8 5  $u%ssxs +t2a*wig 5 
t?DD ,8 -3.1 75 OQO 3,s 088 7,B 14 1200 - , 2  -4,4 '73 g49 124 I F , @  14 1200 -3,4 #%%nn 97 $83 a%+$ %+-$ - j a y  7 
f50G -.: -!,I Bb 338 1,h  091 S , f  31508 -,Ssak%#P2 232 n,P 198 f4.O 3 !538 -3,s - 4 . 9 9 9  r%$#%%$ *x% ?,5 2 
1 8 ~ 8  , 4  - ,h93 031 j , ~  osg 4 , s  - - , amsfis - 4 , 3 9 3 3 w ~ 3 ~  ~ + # w s s s  ~ . u  z,: 8 

-jj&'y 13 DcqY 14 y 15 

!JR I C ~z!d UTFrF BIND GiiST M X ,  PfeSUR BES bTHDVi#FGUSf HAX, ftt?U2 Bfg gjin $jI@ @Sf *g:, 
hG TFkP , POINT Rb DER . SPC, 3515,, GUST RAH3 HBHG TEfafP . FOfHT RH BIB. SPD, DIR,  &ST $A3 NDHG TEE? : P O I  PT 24 BI2,  SP9, 2i2,  gii:T iihil 

DES C DE6 G Z BEG, HJS Dl%, 8/S HW DEE C Df6 C Z DEG, WIS BEG, EPS Kd DEG Ca %)EG C X BEG, ifis @Fg, =!S :lg 

* - @E8 2 DEG C X BEG, 81% PE%, %IS 3M FEG C DEC G 5 DEGB 365 DEG. Hi5 nil &G c BEG c ~ : f g ,  3;s pet -:kd I,. .- 



--$- p4 --g-- ":" @:.i" 5 M I:: f:5 Z-4 4 3  t , !  I,,. %-.B > 2: P*-4 {I; s 

fi0i;R SF! UBtQ GXND GUST ~ $ X ,  :4OUW DEW WSMB MT#P GUST SAX, NOgR BE@ biHD W4gB 

b! G DEG C X DEG, H/S DEG, HjS HM BED C BEG C Z BEG, E!S PEG, HIS kg BfG C DE6 C X PFG, @if BEG, #[5 
I--------P-----PV-------*.-------------- -----I---**---------<--------------------- ------I---------------------------------- 

fl380 -b ,8 :*#%%% 78 %%# %##$ ### 2,5 @ 8388 -11 * 3  6% 891 1 ,& a93 3,8 0 03@Q -3.6 %%a w 89 -%%% $%$-n a:+$ 2,5 $ 

0908 -312-11.08fl "##w%#n ##H 3,2  4 0 9 0 0  -S,B%#%%s75 036 ,9 952 2,s 5 8 9 8 3  - ,b -11 ,444 674 ? , I  06P 4 , 4  7 

8 ~ #  -P,$ %%-%85 080 3,3 463 4 , 4  0 faQO -4,43%%%389 898 I , @  $28 3 ,2  Q lR@O - , T - ? f l , 9 ? 8  38: 3,@ 101 c16  8 
190 - 7 , ~  -IF,O 83 $96 ,9 oas 3.2 o z roo  -s,o -s,4 sa 645 .8 oza s,? a 2r$$ -2.8 -r?,s 27 044 2 , 3  323 5.5 0 
400 -5,b -11,3 $3 077 1,3 053 5,l 3 ??OD -3,Y 99393 '34 839 1.3 830 3,B 0 2484 -z,? -IS,? 33 074 f -7 $87 5,s 0 

11 A y a;-? GAY 23 1 .., ..-a .-- * f* 3 Lz 4. 

DEN gIND MIND GUST EAX, HQUP ~ 1 3 ~  ~ I % B  GUST #AX. k0ua D E E ~  g - g ~  bhgg GUST nkx, 
n IQMG TEFP, P~SIHT ; s ~  a i i tRI  SPD, ~ i a  cuss aha m~r, TE$"~P, PCIZRT RH BIP, SPGE, DIR, GUST RAD T E ~ S P ,  PQIIH? W +  XA: s?t. CIF, t;;:~" 2 * F  

8EG G DEG G X 33% HIS BEG, W S  BM BE6 G BEG C % BEG, MIS BEG, S/S 8k-d EEG C BEG C $ PEG, $is BF~:, ~4 

630 - j , 3  -11,o 48 883 2 , 8  a35 5,7 8 3610 -&,2 -13.2 53 gee 2 , @  112 5,1 8 8ho9 -7,s -2?,? 3$ 975 2 , E  t$Z 5.7 tj 

986 - i , 4  -?O,D52 898 3,7 7,Q 68988 -4 , l  -17,1 3h $79 2,s Q&5 5.1 9 fj?@? -5,9-?3,0 37 ijb3 3 , 4  072 7 , 2  5 
24g - j J f i  -$9,2 56 $94 3 , ~  898 a,3 2: $200  - 4 , ~  -11,bss 894 s,l 127 7 .8  1; 1208 -3,4 -3,s 16 $83 : , I  070 3;  2 3  

540 -3,y -?,I g 113 2,g 896 9,s 3 1580 - 5 , ~  -11~7 63 906 3.4 897 8 3  z 1503 - 7 , ~  -9,9 39 $33 :,g 55a 5 , :  3 - - :8& - 5 , 3 % a ~ % f f 9 2  249 t y  249 3 . 2  f l f R Q 0  -&,8 -R,985 034 t ,? 5.8 8!8$$ - 8 , 3 - 1 7 , 2 3 9  436 1,F i = 2  2,. 4 
130 -sai; 346 , J o f ?  2,s Q 2$00 - 6 , ~  4 5 , ~  48 87% 5 . 8  $76 $,b Q 2 1 ~ 8  -lo,? - 1 5 ~ 4  88 ~ , 3  ~ $ 4  = J :  r]i 
480  -5,k ~sw$+t 94 047 ,7 152 2.5 8 zggfl -fJj.z -I?.& 37 065 2,s $76 5,3 Q 24fj3 -14.3 - I & , &  83 922 Q[:2 5 i 2 

I-! '>{ 2 5 'f3 . *' A =f 2 & r* $$ ...< .... --# .. 2-2 . . 

D u i g ~  MIME GUST EAX, HOUR PEM ~ H N D  g 4 k ~  GUST #AX,  +PCR nru dIfiB gi$c @ST t,%;4. ki k : 

PF@P, P O j H I  R W  DIR, SPB, BIB, GUS'! Rho RDgG fEKB, POigT AH D3W, SF@, D I Z ,  R & I j  $!EM& TE3P a PgTST @! B i g ,  SPB, $12. GgST 242 
- -- 
ck- t  C BEG & $$ $EG, *:5 BEG, n.5 38 QEG C BEG C 2 BEG, ~ I S  E%G, BPS 8U 323 BEG =i 2-g ,  3% ' j. 2b 

_____P_______9_-__Y--------------------- ~-PIP-------PPL---------------------------- ------------------------------------------- 

. . .". ... "-". 
.t..>% L - 1 -  6.. . .. .; ;\.iT;z ". z7 p ?ZT2? .-?* --- .-.. ,"> ie. .{ . . !< 1 -. a \ .: t.1 p.! > 6 rj er ir ci f3 7 FI $.j rj [j rZ i* $3 t..i *T j-j j - '-{ !Y i.. f3 [yg F> r.. T i ::<. . . . .  :<- 



b3kiii DEd U!kD W3#B GUST ??AX, HOUR PEU UTND MIbD GUS7 EAK, g?bE MIrjB GijSf RGX. 
h"ui; YEfiP. POINT Rd DTR, SPB, DIR, iGG5-M NDMi TMP, PT;TNT RH B i R ,  SPD, Dig, GUST RAIl  E'itt~G Tf#P, FOSrT 34 P i g ,  SF8 a $12 a RAE 

3EG 2 3EG C :! BEG, EfS PEGl EJS #d DEG C 8% G X BEG, 86s BEG, 3IS PEG f DfS C Z PZG* PEG, B65 fig., -----~-------------__-----------~----~--~-- Oe---------l--ml----------IP---UIIL -------------PI-----------*---------------- 

Q303 -b,? *fffsg 39 058 1,2 DBO 5,f O 3300 -5,P -13.9 53 071 ?,? 08Q 4.4 O 0302 -Ti,? 4 3 . 4  63 GO 1 *?  OF? ?,& O 
i16dfl - 7 7  - 1 2 , ~  bti 041 1 , ~  $68 6,s B D ~ O D  -5,s - 1 ~ 4  63 077 $ 3  $95 5.1 o gkot - 4 2  - ~ , 5  7? 204 4 ' 2  102 13.2  a 
hPBP -3.6 -b ,6  86 816 ! , I  oh% 4,4 3 by08 -4,a -lo,? $B 047 lat3 941 3,8  5 39SO -6,9 -7*9 93 Qh8 ? % 3  003 E,P 1 
12$0 -3,9 *%-tMw 14 224 ,& 233 3.9 5 1200 -4,s -10,s $3 070 I ,&  Bh3 3,8 I t  12Qo -7,o -8,4 90 2.5 153 Y . 2  I:  
1580 -4,6 -8,375 109 3 ,6  6991O,B 11504 -9,R-36,484 057 I , ?  398 3,8 2 1588 -?,El -9,3FQ ?52 3.3 254 5 , T  5 
1886 -6-8 $##%% 89 137 '3,7 193 1 4 , 0  Q 1848 -+,a?; %%%ljr% 59 S345 2,@ 1197 5,1 Q j.fiO$ -8,4 #%%*% 89 741 ,f3 218 3'2 0 

z ,2  0 2138 -b,7 -10.7 73 0% ,,7 102 3,? O 3,180 -4.7 -9,5 95 852 2,s3 831 S,I! B 2100 -8,s -9,s 31 55? , 3  If2 ? I 

24$5 -6,9-14,25$ 072 2,F 052 5,l  02300  -4,s -h1785 044 1,4 871 5,4 0 2 4 0 0  - P , 2 - l l , l  5%- 22B 2 , 4  249 5 7  5 

j.: A-y :$ "j. 

I 

BEN d i m  w:Hn Gus? tifix, 
f gDf lG  SEHP a PO!~T kM DER , SF@, DIR , GUST RAB 

BEG C BEG C K BEG, f i iS DEE, W S  EU 
----------------------------------------- 
$530 -19.5 -1?,3 87 fl27 ,5 2?3 3,P B 
6600 -9,7-11,1 83 071 1A 873 3.9 O 
DSOQ - B a 6  -lQ,8 B3 022 I , ?  fig4 4.4 9 
1280 - 6 , ;  a%#&< 89 141 3,s 13% 1?,1 3 
6500 -B4B -? , I  84 $72 1.0 133 40.Z 2 
as08 -9.2 -11,8 87 348 2 . 7  229 D 

2430-12:9-15,183 339 , 3  265 5 . 7  0 



RES, RES, AV6, #fix. I!# * S 
f!AS, 1 nEAN W f  WB WIRD @It40 GJST CdST P TVAe HEAW MEAk SQ!-A!=! 

DAY TE#P a TEHP %EM?, DH4, SFD, SPD, DIR. SPD, Bra, RH DP PREr?3$ FgFRGY 2&f 
DE6 C DEG C DEG G DEG 8 5  # is  FIE6 DEG c g3$~&fl 

---I--- D--.-I~--.L-B.B-...-.----------~--------~-~---------------------------------N--l----P------L------ 

B l , i  -2,3 - 4  293 , 3  f , l  124 4,4 gBW 88 -3,i  ~ Q % B  :@!j 1 
3 2*6  - 4 , 1  -1,l 081 f ,9 t,9 073 10.8 EBE 56 - 9 , s  3 3 % ~  I 3 8  2 
3 -3,7 -8.5 -6,f 055 2.8 2,3 4 9  IO,? NE 95 -!%,P -H*$ '"5y0 3 -L. 

4 -L,l -8,3 -4,9 042 ! ,? %,4  022 5,7 NBE 49 - 2  a%s6 , & -  22% '4 
f - 5 ,  -6,8 -5,O 056 ,a 1 , f  129 5.1 &E h3 -11.2 #%n* s,tz=J 5 
6 - 6 , 8  -18,8 -1$8 1 3  ,9 1,7 097 3 :6  SE 57 -15,5 *%%$ j555 6 
? -El,? -99:? - 1 ,  07? I , ?  2 If9 8,3 E 52 -?a,+! 7 

8 -7-7 -14J -!f ,2 965 118 t a 5  037 5.1 EN$ 44 - 2 2 h  S M ~  ",yo 8 
? 0 1 - 7 ,  095 1 1 3  ,P 875 3,5  773 -1 .1  ~ 3 % "  ti?@ 9 

1 fl , 9  -3#1 - 051 f , B  2.9 872 ?,& EgE 88 -2,Z HH 730  19 
1 P 1 , 4  -3,6 -1,0 115 z13 3,Q 124 aB,lj 87 -2,t HM 525 3 ;  
f ?  - , ,  Q - 4 3  -2.9 33% +tea+ , 39% 2 ,s  %& 93 -9.6 WH -. ~ i :  12 --(..,- 

15 -?,8 -9,Q -5,9 323 1,1 1 , Q  2 9 U 3 , 8  Nbig To - nu#+ i1;5 r3 -3 n 

14 -",3 -8,4 -5,9 8 %  $s%@ 1 , 2  33% 5 , l  s%w -12.2 ~ S M  1118 29 

C .II -sac 
26 - 2 , 2  
'sf 
i- I -3 .9 
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R&M CONSULTANTS, INC. 

SUSI TNA I - lYDROELECTRIC PR0.JECT 
GLACIER WEATHER S T R T I O N  

O c t o b e r ,  1983 

WIND SPEED 
(1"%/S )I 

WIND ROSE PLOT 



$;(I\ f i R  Ir;I it:? fi'"f'm lp\H"jAR',' Fjl[2 {:*,I .A[:XER WF{)'T{+FJ;a ts-y&'j-T {?+-j 

.s.?T:i f [J 'rfi&F1:j\j f)t.!R ] .PJ{ ;  Q G E ~  15383 



P 
Additional caments on this m o n ~ ' s  data: 

1. One hour of data "lost" between 0000 m d  0100 on ;0/30 due tlo change of 
of f i c i a l  t i m e  zone, See note  in section 4 ~f t ex t ,  

2.  Recording t i m e  i n t e rva l  w a s  changed on 1C,6 from 15 minutes tc 30 minutes.  

3. I n t e n i t t e n t  wind speed and direction data lost due to frozen a n e m o m e t e r  
and wind vane, 










































































































































































































































