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1 .O BACKGROUND 

1.1 Purpose 

The Watana climate stat ion was installed as the init ial s i te  for meteorologic 

data collection by RGM in the us i tna Basin because of i t s  location n e a r  

t h e  Watana base camp. The data  wi l l  be used as  i n p u t  to  tlhe DYRESM 

computer model, which predicts  cthe temperature and sediment regimes of 

the proposed Watana Reservoir. 

1 . 2  Station Description 

The Watana climate s ta t ion i s  located about 100 yards f rom t h e  Idatana base 

camp a t  62'50'20" N lat i tude a n d  '148°J0'50" W longitude. I t  lies in an 

open, gradually sloping a r ea  a t  Sus i tna  River  Mile 184. I t s  estimated 

elevation i s  2,300 feet  above mean sea level (MSL). See Figures 1.1 a n d  

1 - 2  .For location. 

The weather station is  si tuated ;In the  high pla teau north of the river, 

characterized by open tundra w i th  occasionai black spruce groves. W 
slight r i se  o r  knoll to the i~o r th  and west  of the  s i te  may shelter the 

inst ruments ftworn the  prevailing wind direct ion. High mountains to the  

south s h a d e  the  s t a t i \ $ ~ n  for  most of t h e  day durirlg December a n d  January. 

These features rise to nvcr 6,000 feet a t  a distance of 15 to 20 miles From 

t h e  site a n d  shade the ins t rument  a t  sun angles below 3' f r om t h e  

horimon*tal ( see  Table 1 . 1  for  a n g u l a r  elevations of ter l -ain obstructions). 

s%- * I /PO ~ ; l i l ~ s ; ~ " t i ~  da1.a a t  Wat,an;r are collt?cted using a kilodel 5100 Weatlrel* Wizai-d 

!:j:)igi i a l  bV~ . i f  i ~ ~ s r  i; t;rtiu,-1, in;ns~c~l,jci in i42i l  thy IVic?kuor*c;l~sjg/ R ~ S ~ - ~ ~ F * G E I ,  i 4 - 1  110\~ 

pave  of 1SeIfos*8: 1 rmstrcament Company. T h e  Wetl-thei* Wixar-c:! rnedsr.r rest 

pr~l:~s.;~~::, i-i;-it-j r e  ~ i ~ a / i ? i - a l  wr?;~li-let* pil ~ * ~ ~ ~ ~ l e l t + ~ ~ s ,  wlr icls a iv: tjctsci-jk>ei 
a I 

2.1c?loky. 1 :! i/c3i  i powj~~i~  si!pi~I\/ pow':?rs Z ~ P  sidrEicajia nr ld  i:; kep? clja r*s2~-d i.71 



a solar panel .  D a t ~  are recorded on a low- temperature casslette tape a t  

30-minute in tervals .  Fifteen - m i n u t e  recording intervals were used prior to  

October 5 ,  1983. The station i s  visited approximately once per month f o r  
b 

m3intenance and repairs,  and to ret r ieve the  data  tapes.  

Recorded da t a  include instantaneous values of temperature,  re lat ive 

humidity, so lar  radiation intensity, longwave rzdiation intensity, and 

b a t t e r y  voltage; the  cumulative amount of precipitation measured since the 

last reset; and several  w i n d  parameters .  Wind dir-ection i s  sampled every  

If .  seconds and averaged over the recording in terva l .  W i ~ d  speed i s  

rneasured by counting each !*evolution of t h e  cup anemometer a n d  averaging 

t h e  speed over the i*ecording i n te rva l  (15 o r  30 ininutcs). The fas tes t  

15-second average speed for  the  in terval  i s  reported as  t he  peak gust .  

The anemornetel- and wind vane a re  pal-t of a sensor ar t -ay  mounted atop a 

3.5-meter tripod adjacent to t he  recorder shel ter .  The sensor a r r a y  also 

contains a short boom w i th  a radiation shield for t h e  tempera tu re  a r i d  

re la t ive humidity sensors. A so lar  t - a d i a t i ~ n  sensor and longwave radiation 

sensor a r e  located on a separate  p!atforwm 10 metetas to the  not-thwest fr*om 

t h e  main piatfor-m. *The so lar  sensor i s  ins ta l led facing vertically upwai-d 

atop a I .5-meter tripod. 

.The tipping-bucket r ~ a i n  gage i s  mounted on a 0.6-meter pos t  and pluirrbed 

vertically. It i s  instal led within a Wyoming gage "r oreduce the effects of 

wind on t h e  catch of r a i n  a n d  snow. Prior to December 1983, a n  electr ic 

heater w a s  added as par t  of the  gage to permi t  w in te r  precipitation 

rneasuremenl.  In  recent v/inter*s, howeljet-, the power supply has not been 

a ~ a i l a ~ i e ,  sa a n  accumul , l t ing  gage has  bccn insiai ied through the wilites-. 

'Table 1 - 2  bi.sct*ilses sensor types and pes*for.mance clPar*acter.istics fo r  e a c f ~  
' ,C 

~wasaineter. ( h e  performanct: cka r%ar1~ i * I " :E i r s  pi*ui.iJetJ Ly YJriai* 

Cainve~-sior~ I~E~*IuI*s For the ~l i l i - t s  a r e  provided in the  t3ppendi~c. I..or\gw;jve 

sc-.r.t:;.rjr r;F~iis-~-scC.ri*isticz; we?i'e s!>~cific.cd by BI~>i>ley L a b o l * a t ~ i * ~ ,  inc. 



1 1 .4  Station History 

The Watana Station was installed on Apr i l  8, 1380. It was chosen as t he  
*r 

i n i t i a l  experimental s i t e  for the Weather Wizar-ds due to  its prox imi ty  to  the 

Watana base camp. This report  covers the  period f rom October 1983 to 

December 1984 only. There are t h ree  previous data  repor ts  for t h i s  

stat ion : 

Report  Period Covered 

Processed Climatic Data  April 1.380 - September 1981 

Volua-ste 5 

October 1981 - September 1982 

Watana  Sta t ion (No, 0650) 

March 198% [RGM Consultantr)  

2 .  Processed C%imat ic Da ta  

Vslusne 5 

Vddarwa S ta t i on  [No. 0650) 

Decelmber 1982 (R&M Cansuf tants)  

3. Processed Cl  isnatic Data  October 1982 - September 1983 

Voluine I\! 

W ~ $ a n a  Sta.tion IN(>. 0650) 

June 1984 4 R&M Cc~nsul tants)  

Tables 1.3 through 1 .6  l i s t  the  inspection dates a n d  maintenance perfor-med 

f o r  t h e  sta t ion,  s igni f icant data  gaps ,  adjustments to raw da ta ,  a n d  values 

t h a t  have been estim-+od where  da ta  a re  m iss ing .  Pel-iods wi th more than 

one I ~ O U P  of missing d a t a  a r e  shown on :'able 1 . 4 .  In te l -mi t tent  gaps  in  

tile wind da-tz occut- ft*eyuently in t h e  ~ v i n t e r  an3 a r e  not ident i f ied 
-- 

indivirlualiy. i lit. fillinher of  issi sing d a y s  for* t!-@?se cases i s  appi*oximated 

by the i o t a !  niin~bk*r of m iss ing  hoi-irs dur-in<] the  period. 'I'he L~eyitlnirrg 

arid encBir~g dates For- tile da t a  gaps and for khe adjustments to I-aw da t a  

cor-t*elate! \tviutla t h e  inspection and maintenance dates. Relat ive humidity 

d a t a  Cos trter;sst.a(r-cit~ei-its vvitir a/!r>d speeds less tleaaj sn/sekr, are n o t  v;:aOid 

a i i d  i i t r ~ : ;  not tisec8 i s . $  caicu lat r r~g t l i e  ye~-ceiltage or' "cotal ohsct*\iations f ~ l *  

a I whicii ar-e iak~;. l latet j  in I sab le  2 . 2 .  ~ozr;ievc~trn, *ilrc?c ~llis~ii-lg it[-{ 

v;lEirt!r, c.S:-8 i ? ; t S  i.iiiic;F.itiiti- i l i h k 1  s;j;i13s ill "1 1 I :I. 



TABLE I .  1. ANGULAR ELEVATIONS OF TERRAIN OBSTRUICTBONS 

AROUND WATANA WEATHER STATION 

Azimuth (1  ) 

(True) 

Elevation ( 2 )  

(ft, MSL) 

NOTES: 

(1)  Azirnc~th angles a re  in  cllegrees fl-om t r u e  north. 

(2 )  Elevatio13s were cjbtained fronl U. S. G . S 1 : 250,000 s t a l e  nlaps. Points 

used were selec:ted mountain pealts land other fea tu res  s u  rrqotinding 

the igzlcalljer stat ion.  Elevation differences 1Ci.oi.n the \%leaf her s'tation a*t 

2300 S i ,  I ,  i !  /lug-iroiital d i s ta l i ces  wes6e used to :i-i;lng~~i,ate tire 

<:/~~r~tiirwI ;3n531@5. 
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TABLE 3.3. INSPECTION DATES AND MAIINTENANCiE 

WATANA 6' ,@!ATE STATION 

OCTOBER 19m TO DECEMBER 99W 

i nspectiorl Date Maintenance 

Re-instal led stat ion.  Connected precip- 

iation, solar, atld longwave sensors. 

WH S ~ Q S Q V "  cal ibrated. 

Precipitation gage disconnected. 

Longwave amp.  removed. 

RH sensor cal ibrated. 

None. 

Rzplaced longwave amp. 

Connected precipitation gag, . 
Norle. 

None. 

Replaced RH sensor. Sensor a r r a y  dis- 

connected fo r  4 !-hours for  annual 

maintenance. 

RS4 sensor cal ibrated. So la r  sensor 

re" 10ved " 

?done. 

Removed precipt i ta t ian gage. 

BnstzBOed n e ~ f  soear. sensor,, R ~ I ~ B v ~  4 

longwa! e sensol-. l nstalled new 

WeaII~es. '$iViaat3d, 

None, 

3i4  seci-9sor caiiibrii.a$ed, 
P solar papel disconnected. 
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TABLE 1.5. ADJUSTMENTS MADE TO RAW DATA 

WATANA CLIMATE STATSON 

OCTOBER 1983 TO DECEMBER 19&1 

Period 

% O / l  - 10131 

1111 - 11/'16 

al/%s - "814 

12/4 - 1/6 

416 - 4/9 

419 - 5/24 

5/24 - 7/13 

7/13 - 8/27 

8/27 - 1015 

10,818 

Solar Radiation 

Adjustment 

-12 RH Points 



TABLE 1.5. ADJUSTMENTS MADE TO RAW DATA 

WATANA CLIMATE STATION 

OCTOBER 1 9 a  TO DECEMBER 19M 

Solar Radiation 

Adjustment 

RH 

Adjustment 

-12 RH Poin t s  
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2,0 A N N U A L  DAT,"",SUMMARY 

Table 2 . 1  presents a summary of the monthly averages or  ttrtals fo r  each 

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

December 1984. The symbols used i n  the  table are explained in Section 3,  

Report Preparation. Conversion factors are provided in t h e  appendix. 

The d a t a  reported herein a re  also summarized in F igure  2.1, a sequential 

plot of a l l  t he  measured parameters except longwave radiat:ion. A n n u a l  

summaries for  p r i o r  years  a re  provided in the previous data  report (R&M 

Consultants, 1984). 

With t h i s  report, a shi f t  has  been made f r om present ing  the cl imatic da ta  

on a water  year  basis to presenting it for t he  c a l e n d a r  year .  The 

calendar year  format  matches t ha t  used by the National Oceanic a n d  

Atmospheric Administration (NOAA) in reporting ct inlatic d a t a ,  and 

simpli f ies comparisons. Future  reports w i l l  a lso be  fo r  calendar years .  

A summary of the percentage of usable d a t a  recovered for  each climatic 

parameter by month durins this reporting period is presented in Table 

2 . 2 .  The cumulative percentage in t h i s  case applies f o r  t h e  whole 

15-month period. 
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3,0 REPORT PREPARATBON 

3,1 Des~~r ip t ion  of Symbols Used in Annual and Monthly Summaries 

3.1.1 Annual Summary 

BIan k ent r ies  for monthly values indicate t h e  station had  

not y e t  been insta l led a t  t h e  site or that it had been 

removed prior t o  t h a t  month. Ins ta l la t ion  and removal dates 

are noted on the  table as wel!. 

Insuff ic ient or  p a r t i a l  da ta .  M fol lows averagie and/or total 

values if 1-9 daily values were missing da ta  *for 2 I I  or part  

of t h e  day.  M appears alone f o r  the  month if 10 o r  mot4e 

daily values  were miss ing  o r  contained ;missing da ta .  

Parentheses surround t h e  M where other letters may cause 

confusion ( i .  e.  in prevai l ing d i rec t ion) .  M follows average 

and/or total values for the yeat. if any month was missing 

d a t a .  M appears alone for t!je year if any month was  

lnissing enough data  to reqaire it to have an  M alone or if 

t h r e e  o r  more months were miss ing  any d a t a .  

3 . 1 . 2  Monthly S~fisr~maries 

*~*,..jrk Erroneous or  miss ing d a t a  (may be from 2 to 6 as te r i s ks ,  

depentling on n~imber* of digits possible in t h e  value:.?). 

As te r i s l i s  appear. in place of t93e V ~ I I I ~  if I sscadinys 

i*equick:L! f t ~ r  Jetermil~ation of the fab le  valtle itjei-e supissing. 

A d3.R i n  t h e  \ iuu~* !y  pk e ~ i p ~ l a l i o n  table indicates t h e  

voluene far  ti7a.t hgaeii r is n o t  knc~b~~n, but  t h e  ctatnkj9ativc tot:qf 

uf ~ - ' ~ ~ * c c i ~ > i ( : d t i ~ t s  ove r  t h e  ii~tervcli of collsccu! ivc  !Jas\-l~?(j 

I *  i:, i i ~ i ; l l . l r ! ~ ~ E  i l l  kiw r~c~rh ilnirer* ~ l l e r * ~ ?  :-i vid\kfp 



repor-ted. Simi lar ly,  a dash for precipitation in t h e  m o n t h l y  

summary table indicates the  volume for  t h a t  dall i s  not 

known, but the cumulative total over the interval of 

consecutive dashed days  i s  included in the n e x t  day where 

a value i s  r-epurted. 

3.2 Data Computation Standards [Climate) 

Conver-sion factors for uni ts are presented in the appendix. Specific 

segments oif t h e  monthly repo r t s  a re  described below. 

3 .2 .1  Graphical Data Plot 

The da ta  plot i s  a graphical representation of valid recorded 

and/or computed data. 

3 . 2 . 2  Hourly Pi-ecipitation Summary Table 

Hourly precipitation va lues are calculated as t h e  dif ference 

between valid (current  a n d  preceding) consecutive hourly 

I-eadings. When either of t l lese hourty precipi tat ion readings are  

inval icl ,  no value i s  reported for* t h e  curt-ent houl  No table i s  

published for t h e  win te r  months (October th i -ough  March) unless 

a heater i s  a r t  of the tipping bucket ins ta l la t ion.  

3.2.3 Msn-thly Summary Table 

*I . Maxisnu~gi daily a i d  rrron thly telr-iper-ati~r*es at-e determined 

frcjrn ;rlJ valid r-ecot-dc?d temper-atun'es. 

2 , i!hinimenrr~ daily a n d  inont i~i  y t ~mpc i r - a t t r  r-es i ~ - c  deIcr-mi i~od 

-fo*orn dl1 v a % i d  i-ecorded %ei~~pt?ka.t:u~-es 



3.  Mean dail-# a n d  month ly  temperatures are deitermired f rom 

all valid recorded temperatures. The mean daily 

tempei-ature i s  determined f rom the mean of the  maximum 

and minimum temperatures. The mean monthly temperature 

i s  determined from the  mear, of all reportekd daily mean 

temperatures . 

Resultant daily a n d  month ly  wind directions a n 4  sybeeds are 

summed vectorially f rom a i l  valid readings.  

5. Average daily and monthly w ind speeds are  determined f rom 

ail valid readings (ar i thmet ic  mean). 

6. Maximum daily and monthly gust speeds are determined f rom 

a l l  valid readings. Associated direct ions are t he  i-esultant 

directions f rom t h e  recordivg interval in which the  p e a k  

interval gust was obsi;rved. 

7, Prevailing daily a n d  moathly dii-ections a r e  deterinined f rom 
a, * all valid readings. I h e  reported valt.~e i s  the mast fr-eqtJ,-nt 

di rectisn obset-ved, 

8. Mean daily and m o n t h l y  rela-tive i~urnidities are  detet*rriir,ed 

Frotn ali valid readings (ar-ithri~ciic mean). Whet, the ~ v i n d  

speed is less than 1 m/sec, the  RH v a i t r ~  is omitted fvom 

the averaging (bu t  i s  disy;%ayed in  the  graphical da ta  plot 

a n d  in the three- i rour  tab le ) .  

9 IWvlean daily a n d  rr~onthl y devdpoint ten~pesatu i9es 

dete~*rilis~ecl f r \ am 311 \it>lid t*eacfii)gli (;irit!-~i-b*~~:$~it:; g j ~ ~ ~ j ~ a ~ ] 4  

Dewpoiirk. a r e  omi-lted w i ~ e n  Pba3 wind speed i.; Ie-s~ i\iaiq 

& n r / s ,  w E ~ < ~ : ,  'tiad de\h/yoi;zt calct ! la tes to a va iuc  (31*(?3i~ i '  t j l a t )  

ihc: ruecoi*dc:.d tc l~spel*ature,  oi* wlaer~ tile ~dr:\~~~zc.i!-r~i. cc2/cctPrrte3 



to less t b n  minus 47 degrees or more than 27 degrees 

Centigrade. 

10. Daily and mont l~ ly  precipitation values are det:ermined f rofn 

all valid readings. 

7 7 .  Daily a n d  monthly so la r  energy values are determined from 

all \lalid readings. Daily solar energy ( i n  w,at t -hours  per  

square meter) i s  determined by averaging the recorded 

solar intensity (vdhich i s  in rr,llliwat-s per sqliar.e centimeter) 

a n d  converting the  u n i t s .  Thi? monthly value i s  t h e  sGm of 

t h e  dalibe j/a!ues. 

3 .2 .4  Three-Hour Summary Tables 

1 , The temperature reported i s  the temperature recorwded a t  

the specif ied t i m e .  

2, The dewpcint tc  n9ei-ature reported i s  t h e  dewpaint 

calculated a t  t h e  specified t ime. Dewpoints r e  omitted 

wherr t h e  wind  speed i s  less t h a n  1 m/s, w h e n  t j ~ e  det:!?oint 

i s  calculated t o  a vall;e yreaier than t h e  recorded 

temperature, r w h e n  the  dewpoint calculates to less t h a n  

minus 47 dejibees o r  m01-e t h a a  27 degrees centigrade, or 

vvhen eiilier t h e  temperature or R .  I-l. read ing  is  invalid. 

3, She re la t i ve  humidity r e p ~ r t e d  is, the k;umidity recorded 2 1  

t h e  speci~ied t ime. 

"%* a 4 e t ne iv;nrJ direction r-epor~tcd i s  the 31ai'ee- !lout. vec*toria/ 

s-(asuitant stma of d a b  t-ecst-ded up to the r,pecifieqj i i g . r a @ ,  



6. The gust direction reported is t h e  direction of t:he maximum 

gust  recorded during the preceding three- h o u r  period. 

7. T!=e gust reported is  the maximum recorded during t h e  

three-hour pericd. 

8. The radiation reported is t h e  solar radiation intensity 

recorded a t  the specified t ime. 

3 . 2 . 5  Wind Frequency Summary Table 

Reported d.9 are determined f rom all valid p a i r s  o i  readings. Valid 

pairs of wind da ta  a r e  composed of valid wind speed a n d  wind  

direction da ta  far  the  same interval .  

3.2.6 Hourly Sslai. Radiation Table 

An addi"iol-, to t h i s  year 's  i-eport series, hourly solar radiation values 

are averages of a l l  valid r~eadings recorded during the preceding 

hour. If any  d a t a  a r e  m i s s i n g  o r  invalid,  the r*emaininy values are 

ar i thc~et ical ly averaged for t h e  hour. The daily avet-age vaiues a r e  

determined by summing t h e  hourly avel-ages for the day a n d  dividing 

by 24. If all d a t a  are  missing for  t h e  houi*, no va lue  i s  printed; 

asterisks (***) appear instead, a n d  n a  value is used 401. t h e  hour in 

computing the  daily average.  

3.2.7 Hourly Longwave Radiation Table (Wakana a n d  %k!utna S$atir>ns $nly) 

Anoi lasa .  addition ta th is )/ear's report ser ies,  Rot~l-iy longwave 

r adia.tiorl values a re  averages of a l l  valid readings i-ecor-ded clu ! - in9 

the pi-ccediilg hc>ui-. If a d a t a  a r e  inissing oi* invaIitl, t h e  

rc.l;3ai13ing va lues  a r e  a!-iiErn;etic:aiiy avei-zrged tor t h e  irou r- . T h e  c{,aiiy 

p i  i i r a ( 3 ~ ~ 3  a r e  CP9te:.~nirit>~3 !*:if s t l i \ l ( ~ l i t ~ y  i!w E~ntri*!y n\je;*.:!Jc+:s f t ~ r -  

0 * a 
+ i - i t ~ 2  -- ~ {j;3\1 ~ i - ~ t j  t - j i \ f i < j i r~~ : j  /:3y 811{se I f  & - i i I  cjij$:h iL2i*  i . 1 1 ~  i - i~p i ! ! t f  j i 8 + j  



value is printed; asterisks (***) appear instead, and no ~ t a l u e  is  used 

for the hour in computing the  daily average. 

3.2.8 Wind Rose Graphical Plot 

The plot is a graphical representation of the wind frequeincy summary  

table. 

3 .2 .9  Observation Summary Table 

Another addition to t h i s  year 's  report series i s  a n  observation 

summaky. The n u m b e r  of usable observations for each parameter  i s  

determined by c o u n t i n g  the number of valid readings fo r  t h e  entire 

month. The percentage of total observations i s  de*termined by 

dividing the number of usable observat ions by t h e  n u m b e r  possible 

fo r  t h e  month. Data  adjustments and additional comments appl icable 

ts the month are manua l ly  entered below t h e  summary table. 

1 , The following at-e t h e  d a t a  ranges assumed valid, based on 

reasonable expectat ions for  "the  pat-ameters in soiltl.r-central 

Alaska; da t a  outside these ra;:cfiq a r e  not used: 

1 - 1  1 #me: 0000 th ro~ igh 2400 hotit-s - a t  specif ied t i m e  

i t ~ t e r v z ~ l s  

Wind Speed: 0 through 99.1" meters  pel- secotld arrcd less 

t h a n  01% cqear.aE to GUST 



Relative Humidity: 0 t h r o u g h  99 percent 

Precipitation: 0 through 99.8 mm. Precipitation during 

recording interval (15 o r  30 minutes) should not exceed 30 

mm. 

Solar :  O through 150 mi l l iwatts/cm 2 

Gust :  Othrough99.9m/sec 

Bat tery :  9 through 14.5 volts 

21 , Accuracy of t h e  MRI (Meteorology Research, I n c .  ) sensors 

and processor are as follows: 

Temperature: t l ° C  

Wind Speed: 20.5 metei-s. per second 

Wind Direction: + l % o f  fu l l  scale ( i . e . ,  23.6 degrees) 

Relat ive Humidity: 56% 

Precipitatkian: + I %  up to 76.2 m m / h ~ ,  25% f rom 76.2 mm/hr 

Tape Recorder E r r o r  Rate:  1 bi't in  10 7 

3 ,  The following ar-e t l ~ e  direction ranges  used in the 

pt*evaiIiilg di t9eciioil, wirld I f*equency and wind i-ose 

sutnma r ies  : 



North 

North- Northeast 

Northeast 

East- N0t-f beast 

Eas t  

East-Southeast 

Southeast 

Stauth -Southeast 

South 

Sacti? -Soutkkvest 

Southwest 

htest-Southwest 

West 

West- Nor thwest  

Northwest 

Ncs~tk: - Northwest 

COMPASS HEADING 

350 through 11 

12 through 34 

35 through 56 

57 through 79 

80 through 101 

102 through 1241 

125 through 146 

147 through 169 

170 thl*ough 191 

192 through 234 

215 th t -ough  236 

237 through 259 

260 t h r o u g h  281 

282 through 304 

305 through 326 

327 through 349 



4.0 INTERPRETATION OF DATA, 1983-&1 

4,  I Geinerata Comments 

4.1 . I  Many of the sensors or  the  methods of measuring various 

paranteters have pecul iar i t ies that af fect  how the  data 

should be in terpre ted.  The user i s  encouragecl to become 

fami l i a r  with  t h e  methods of summation for  each parameter 

and each tab le .  These arc described in Sectiorr 3 .2  "Data 

Computation Standards. " 

4.1.2 As described in Section 2.0, a shift  i s  being made f rom 

p res~n t ing  the climatic d a t a  on a water  year bas is  t o  

present ing it fo r  the calendar year .  Thus, t h i s  repor t  

includes fifteen months of data .  Al l  fu tu re  reports w i l l  be 

for the  calendar year. 

4.1.3 Changes made to t h e  format of t h i s  year's repor t  series 

include addition of hourly tables of so la r  radiation and 

longwave radiation values and tabulation of the  ac tua l  

raumber of usable observations on a rnonthiy bas is  Far each 

parameter. " Iso, the data-processing prograrn was modified 

slightly to pel-mit output  of daily prevail ing direction when 

the wind speed sensor was not operational, a n d  output of 

speed-only parameters (peak  gust a n d  daily average speed) 

wtlen t h e  w i n d  direction sensor was not operational. 

/I. l ..I I'he U.  S. Department of Transportation ordered a shift in 

tB7e t i t ~ ~ e  -;tiol.lies a$ cent ra l  a i ~ d  Sautb.~east A laska in 0cstt2ber 

1983, Thp (7fficial time is1 contrqal A lc~sk;~ was advs;;rr;.lced one 

[lour, a n d  t h e  oQficaP Southeast A las l ta  t ime w a s  I-etardecl 

cne bout-, msk i r lg  t h e  t w o  a r e a s  ora t I ~ e  same t ime. 7 h i s  

i-rmr~sition occu i*rse.d when d a y  liglit s a v i  rlgl: t ime ended, C>II 

!s<tanrla\j, b?rtt117c?i- 30, -19fl3. 1-1~: effect ~oni ( l ie rbul>oi*iir~g oi; 



the data i s  t h a t  one h o u r  was "lostti between midnight and 

0100 on October 30. T l ~ e r e  are thus no d a t a  a t  a l l  fo r  0030 

and 0100 on that date, 

4.1.5 Missing data values have been estimated whekre possible. 

Estimation, which was accomplished by manuall\/ editing t h e  

raw computer data f i les, was general ly l imited to d a t a  gaps 

of a n  hour or less, whese interpolation between the 

preceding and following valid data points r;iruldl be used t o  

estimate the missing points. Interpolation was performed in 

this manner for  temperature, re lat ive humidity, solar 

radiation, and longwave radiation da"c a. 

Solar  data have  been estimated only fo r  clear or uniformly 

cloudy days and then only if not near  the peak value of the 

day. Precipitation i s  estimated only if none a t  a l l  occurred 

during the interval  o r  if the t i p s  of the  tipping bucket 

were manually counted during a r a i n f a l l  event .  Wind speed 

a n d  direct ion data  have been estimated by interpolation only 

i f  the preceding and following winds were very uni fo rm.  

Peak gust speeds h a v e  not been est imated a t  al l .  

4.1.6  The recording interval  was changed pi-ior to the  w in ter  of 

1983-84 to permi t  recording of data  for. longer periods of 

t ime i n  the evetnt monthlpj  maintenance t r i p s  to the  stat io l? 

were delayed. Y h e  in terval  was changed fratrl 15 m i n u t e s  to 

30 minutes, which increased t i l e  maximum r-ecord length p e r  

dats t a p $ &  f rorn approx imate ly  six weeks to appr-oximateiy 

.$h.~rt+e 1.1109.3t8'15, 'The S~VB~CIT was 117ade in N ~ v c n ~ L ~ e r  '8453 a t  

a l l  Sus i tna  Basin  stations and Zn December 1983 a t  t l ~ e  

E kl  utraa l a k e  S ta t i i a r~  



averages of samples taken within the  recording in~terval  ( t h e  

previous 30 minutes).  The original Weather Wizards record 

instantaneous values sf all parameters except \vind speed 

and direction. Also, the  new model takes samples every 10 

seconds, rather than every 15 seconds, for wind speed a n d  

direction. The new Weather Wizard also reports sigma 

theta, t h e  standard deviation of the  wind directiton salnples 

over the recording in terva l .  The sigma t h e t a  di3ta are  not 

summarized in the current  t*eport, but it is expected tha t  

they will  be included in fut t r re summary reports.  

4.1.8 Data for all parameters were lost f rom 7/14 to 7/21, 7/26 to 

3/30, and 811 to 816 because of electrical problfems in t h e  

Weather Wizard.  Also, data  for all parameters were lost 

f rom 12/10 to  12/13, 12/14 to  12/17, and  12/19 to 12/31 in 

1984 due to power fa i l u res .  These gaps are  noted on Table 

1 . 4  and a r e  shown graphically on Figure 2 . 1 .  

4 .2  Comments on Spacif 'ic Parameters 

4 . 2 . 1  Precipitation 

Precipi tat ion da ta  a re  genet-ally reported for A p r i l  thr*ough 

September only. The stations do not h a v e  heaters in  t he i r  

precipi tat ion sensors (tipping buckets) ,  so they a r e  unab l e  

to record pi-ecipitation when t h e  terr~pei*atus-e i s  beiow 

f reezing.  The serlsors are calibt-ated to tip for 0.2 mm of 

r-aiiafaiil and umt for snowifajZl a I h e  sub-f reezing 

temperatures may cause a loss 01. delay of the  P-ecor-ded 

precipitation. Winds f r-equentl?~ L)!ow snovq away fr-om o r  out 

nl (or occasionally into) the coiiectur, and salow coliected in  

t h e  buclctet ma)[ not be melted and 1-ecorded i in t i i  tilo next  

cj(;cui*k-e?n~t? of was-nr went i ler ,  possibly ys or* hvco2$;?s 1 ; 3 3 ~ ,  . 
- [ ' I i +  ~ i -~o i~ t t~ : ;  o f  C)ct.ober i.l~l*o~~?gi-i 4 vt*bial/ of i~r . t  {j;jjivk 



sub-freezing temperatures on near ly every  clay of t h e  

month, so their  precipitation records have been omitted. It 

should be noted that even in the months where ljrecipitation 

da ta  are reported ( i . e .  April through September), the 

occurrence of sub-f reezing temperatures could affect the  

t im ing  and the recorded amount of precipitation. The 

timing within the  day may not be accurate, bu t  the daily 

total should be reasonable, The user should exercise 

caution and make note of the  concurrent temperatures in 

interpreting the  precipitation records. 

An  exception to the  normal system of recording win te r  

precipitation da ta  i s  a t  t h e  Watana s ta t i on .  A n  AC-powered 

heater  was insta l led in the tipping-bucket ra in  gage for  

October and November 1983. Thus, the l i m i n g  a n d  quant i ty  

of precipitation data are  correct a n d  not affected by 

subfreezing temperatures for  tllese months. Da ta  are not 

reported a f te r  12/2/83 when the gage was rerstoved. 

Watana d a t a  at-e not i-ecorded for April and May through 

5/23/84. The tipping-bucket r-ain gage was 1701: i n ~ t a l l e d  

unti l  th is date.  The precipi tat ion gage was removed a g a i n  

on 9/25/84. T l ~ e r e f o ~ e ,  da t a  for t he  l a s t  f i ve  days  of 

September are missing also. 

4.2.2 Relative i-llmmidity and Dewpoint 

" T h e  ~*el;.iiive irunnidity (R. W .  ) sensors  used a r e  printed 

~ i r ' e a i t  elements w h i c h  S ( ? R S ~  cl~anges i i 3  R. Id. by changes in  
- a- 

impcdarlco. I h e  sensol-s, manelfactu red  by Phys-Chew 

Reso,j  eta 201~yut-d Iioti, have clrenrica? l y - treaCed s4.r r faces 

w h i c l ~  degrade wit11 tiiure, arrcl a r e  t h u s  .era/ clifficult to 

Io~i:t.~ in cal ibrat ion. Pgiai~y of t h e  r~lorptips * k l ~ i ~ a ~ ~ ~ ; ! ~ t > ~ ~ ~ ~ :  k13e) 

" 6 tqa:;ifb i 1 :  ill1 i i-116:i*~fol+~ k!i::pj;~*~f ~ i ~ \ ~ r j i f i c : ~ ~ ~ [  



variations in R .  H. pa t te rns .  Theoretically, the maximum 

value an RH reading can a t t a i n  i s  99%. H ~ w e v e r ,  when the 

sensor i s  not calibrated csrrecly, readings may exceed 100% 

or  they may be noticably too low. Adjurstments are 

therefore made accordingly. 

A n  additional consideration wi th respect to dewpoint i s  t h e  

fact that it i s  not computed when t h e  reported wind speed 

falls below 1 m/sec, due t o  inadequate aspiration nf t he  

R .  H, sensor. This typically causes elimination1 of a t  least 

one dewpoint value on nearly every day of data-collection. 

4 . 2 , 3  Solar Radiation 

Daily a n d  monthly solar radiation values are the cumulative 

total  energy, computed frsom al l  valid readings for t i le  

period. E i t h e r  the daily or monthly value can be signifi- 

cantly above or  below t h e  true energy value if there  are  

large segrnents of missing readings (i . e .  from the  period of 

very low intensity a t  nigllt or* the  pe~ ioc !  of very h i g h  

in-kensi5tcy a t  mid-day). A check should be tnade, the!-efore, 

of the hourly so lar  radiation surncnary tab le  to get - feel for 

the freqt~ency and t iming of lost s o l a r  radiat ion d a t a .  

Caution should b e  used when a signif icant alnount 04 da ta  

are  missing. 

Another freclt.la.nC conccr'fi in the  pi-ocessing uf solat- data  is 

t lw  p l * ~  sencr: of ilon-sev-o minimuin values. Sinca ti-~e 
3 

:sensors have a stateil accrlracy of r 5  mk\i/cinaa*, they often 

rec~iad a reading of 0 (during niglpt) a s  I o r  even 
2 = \ /  E h i s  a lso  can b ias  t h e  daily or monthly -iotais, 

snaking  t h e  con~plnted ener-gy 11719~01 higher- l ka r - i  fl*aic.. 
9 

sclbilr. t2i:ei-g3/. A n  e r r o r  OF +"I m ~ / r m "  ojt cvei*\i i~e.;cijpl~;~ 

' P  4 P c r i i ~so  i l l c  conoyukec! daily total itn-.rQgy to be? 3 kiy vi\l 



2 wat t -hr /cm . Readings during periods when t h i s  sensor 

offset was demonstrated have been adjusted downward, as 

noted in Table 1 3 ,  

The solar radiation sensor was removed f rom the  Watana 

station on August 26, 1984 tecause of a broken wire.  It 

was not replaced until October 5, 1984. Thus, 40 days of 

data are  miss ing during August, September a n d  October, as 

noted on Table I . 4 ,  

4 .2 .4  Wind Speed and Direction 

Occasionally inter.mitten"cfreezing of the  hind vane or  

anemometer occul-s during the win te r  months. One o r  both 

of the sensors typically freezes a n d  seizes up when the 

temperature drops a f te r  a rainstot*m or  freezing rain event. 

They w i l l  generally remain "stuck" until the temperature 

rises above O'C o r  u n t i l  a wind ever~f occurs %!'sat i s  

sufficiently strong to f r e e  it. 

knlatana wind data are  genelaally very good, however. Oi l ly  

a few hours of w ind di i~ection data were lost in termit tent ly  

in October 1583 and in  May 1984. 

4 . 2 . 5  Longwave Radiation 

- * 

!' !I$? Don ywave sensor w a s  rei-i~oved f rqom 7 2/5/8:3 to 5/72/84 

because! the i/llntalSla base calnp s l l i ~ t  down fo r  winter [ the  

ampl i f ier  requil-es A63 powel- to opera te ) .  Tire sensor and 

a!; pi i-kier were  recon i2ertcf*l wEuc?lr i i i i .  ~ r l l j l ~ ~  I t\ot>ijt l(?c:! i i i  I\:f;3qie 

trollowing re- insta l la t ion,  da ta  ai-c I-eported ulatil 9/%:3/84 

wlren the W a t a n a  base casllp a g a i n  closed dowi? foi- wintei-.  



The longwave radiation sensor f r om the Elr lutn~a Lake s i te  

was brought to Watana far a comparison tesit with the 

Watana sensor in May 1984. They were within '7.5% of each 

sther. 



5-0 MoN-mey CLIMATIC DATA SUMMARIES 

WATikBNA STATION 

OCT43BER "%B - DECEMBER 49M 

Each inontk's c l i i~ lat ic  data  summary report consists of the following 12 

pages : 

Hourly Precipitation Summary Table (or  note page) 

Three-Hour Summary Table (Days 1-9) 

Three-Hour Summary Table (Days 10-18) 

Three-Hour Summary Table ( D a y s  19-27) 

T tp ree-H~ur  Summary  Table (Days 28-31) 

Monthly Summary Table 

Monthly Graphica l  Plot 

Wind Frequency Sutnrnary Table 

Wind Wssa Pilot 

H o ~ i  rly Solar Radiation Sumlnary Table 

Hou riy tongwave Radiatiotl Sulntnary Table 

Qj~servat ion Surnrnary and Note Page 
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f'EHP F:R &;l'rijR 5:. 
W ;r' N 15 f' ". --' " 

,2$ 1.. i?. 29 
a&.! 'I g X) 1) 1: la i t :  C': 7"i: it! 
$JF~J]( G\,ff;"r 

E \ ,&I 'r 'i: {j 1::: I..! {,I S.1 "1: *::: ';x )' 
"" g i_" t': :[ j3 'f' 'l' c; -q' i\J I r %  I 

$i{:]t.,kR R$jl)'t&'Y'\.r"]N 
1.) E \tj p r ; l  :j- p! 'S' 
i .. $':j N t"; \,$! & {j F: fi) & 1) 3; A '1 -1, i'] N 

A d d i t i o n a l  comen~ts on t h i s  m0~i7,th" daJ:a: 

1, S t a t i o n  was r e i n s t a l l e d  on LrZP3.7, No data p r i o r  to this date, 

2 ,  One h o u r  s f  data " l o s t g 9 e t w e e n  0OC0 and 0 1 0 0  on %9/'30 due to 
a:Efi.cial time zone,  See n o t e  in s e e t . i ~ n  4 af t e x t ,  

3 .  Precil?i l ;a  t i o n  data are reported for October s i n c e  the tipping 
b u c k e t  gage was heated.  The  t i m i n g  and quantity o f  prec ip i t a -  
tion ;:i:al:c e.:a~*&*u.ect~, 

4, wi.rrad di.recti.iJ1.n da ta  lost due  to fri1~~~11 vane, 



:i> $4 ""I't ;$ D A "if :;:i 1) $!, *-( 6 ::". 

HDUR QFU MxNn ~IIHO GUST #fix. HOUR D E ~  u ; ~ n  u ~ g ~  susr n ~ x ,  3oua DFU UIND O X N ~  GUST HAX, 
hBMG lF&P, POSH? RH D%R SPD, 018 t GIJSU3AD #QHC TEgI" 2 POfHf WH DfP,, SFffi, B'fR GUST RAO EiD#L TEW F, PD'EW11 Rk DTR 8 SPD, DIR . CUSY W A Q  

BE6 i: DE.2 G X DEC, $I/$ DEGz HIS Wd DEG C DEG C X DEG, HtS FEG, #dS WU DEG C BEG C X DEGI  IS BEG, 8/S Eld 
".-3P.sll-i.ola-rl------*-*--~w~*m---*-~e~~--~--~-~ Ps-----.P-"*--l---m--.-I-- L"'"LLIPIE.DII."-.C--~,---------~=---------------- 

030Q-12,b-!315Y3 035 %,7 039 5,8 D 8300 -4,s -7,579 QeB OR810,8 O B3OO-10,6-It,l 96 081 Iz8 04h 3 * 2  4 
-12,l;r -%3,3  St% 072 f,tS 083 3 * 2  il Oh00 -4 ,P  - R , 4  78 Bh5 6 , l  it&? 9 , s  li 0680 -9, i  -9,S 97 OB? lI,R 081 3,8 B 

BPOO -7,3 - I t ,3  73 8b5 4 , b  048 8%5 9 - 4 [ 8  - B , t  78 059 b , 3  470 9.5 Q BY60 -6.4 -5,:' 84 453 Z 8 1  dSI 8 
S2OB - 9 4  -8 ,875  # 5 " 9 5 ,  456 R13 40 120(i -2,9 -7,Q 33 048 4 '3 DA9 ' i , B  4 12lfO -5,5 -9,ftl71 040 2,0 080 5,b 24 
1500 -2,S -6,X '596 Oh? 5 , @  064 P ,O  14 15Q0 -2,s -7,D 71 k73 b , 5  857 d4 ,4  I f  150i -%,El -7,fi b5 033 3 , 3  987 55,7  ?1? 
l8Ol -?,7 -&,3 9h 865 4,Q 058 7 , $  0 %ROO -4,s -8,B °i? 885 7,;? 0134 3 0 , 2  O 1380 -5.Q -8,4114 8?D 3 , 2  103 5,i  8 
2%@0 -3,s - 6 , 6 7 9  OY5 2 , 5  6% &,3  1 2 1 8 6  -6,;s -8,bW6 054 9, l i  Oh3 b,3  D 2fBa -5,B - R , i r B O  073 I , &  Dbl "s8 Q 
248@ -3,Q -6,5 79 873 9 , P  059 7 , h  O 2930 -3.5 - i l , l  99 O2h ? , O  $36 4 , 4  8 -18.3 -13,il 82 $42 %,? a3Q 3,2 6 

fiOUR DEJ UIP~D MIND e~"tirs~ ~ n x .  ~atrw 3 W T M D  UINB GUST HAX,  BUR DEW 9: ND UIP~D GUST #AX, 
NDEL TFBP, POINT RH OX@, SPO, PTR, GU", TAD HDNG TEHP Pt?lHT BH D I R ,  $Pa ,  Biz, f,ijS"Ti",AD 4DWG TFHF, PQlt47 Ri.i Q f R ,  SPD, CTR, GUST RBP 

BEG C DEG i I REG, ! 4 iS  DEG, HiS %# DEG C DZG O X DEG, Hi5 BFG, B f %  Kd BEG c BEG c f BEGl H ~ S  BEG, R ~ S  k3 
-xl*ltus*II l l l lrr~--~----~~..-  ~*-."---C..--".u-rlr--.---r -.la-. -ra----".,-...o.rr - r . - s s . - - a - . m - - r r - - - - - ,  - ~--rru--rc-a----v'*----- -uaulramrrr\ .-..*-rrra.-.--^-urr 

~ Z O Q  - 8 ~  -12~5 80 ah3 OBB 4,4 o 0300 -8,9 - 1 1 ~ 9  76 ~ 2 b  2 3  $32 d A D 0388 - I % , ;  -as,a 92 079 1,s n8li 2,s o 
QbOO -12.9 -lat,5 83 058 3 , Q  859 4 ' 4  O i\h#Cj - ? , L - ! % , I  78 032 ? , P  0 4 1  3 , p  ii Bit80 -?2,7 %%#%ti 95 @ti;? 1 .1 05% 2.5  
$?eta - $ o , ?  -13,g '78 052 ? , a  t f i ~ h  3 owfi - 7 , ~  -5,b F; n!? r , a  ast 2 .  B 5"3l i  -14,: - i s 3  B'Z~ ..I; 1,: Q Q ~  2 o 
1200 - d 1 2  - * j  ,(I 59 $86 3 , @  fl5W 13 -5<9  i i ~ . t . j a  74 42193 1,tq 3FR 3,* \  9 titf0 i?,? \:5,': i:? QGS 1 . d  t7"q 4,2 28 
1500 -3,3 - 9 - 3  A3 Ohs 5 , b  088 R,3 4 1508 - ? , I  * @ % % 4 . #  $4 $7 098 I , ?  f ?  95bd -3,f  ~ 1 3 ~ 2  P? t ,3 614 4 , P  16 
18@0 -5,a - 3 6 , @  $8 ORb 5 , b  065 Y t S  3 BRDO -h,? -Q'? 78 357 1 , ;  094 3,Z 3 %&!D -F,5-1%,0 82 073 F,6 871 " 3 
21011 -5,J -c ;$T  T i  fth4 Bib5 7 h ? f O $  - 1 0 ~ 1  -11,s 8' 855 2 , :  081 3 * 3  ti 2490 - i B , @  -12,7 8@ OhJ 4,? 874 ? , e  0 
2480 -k,3 -18,3 73 653 4,! bh5 6 , s  O F4JO -11,P -?,?,9 92 OTf a , ?  068 4 , s  a 24!3 -8,Y -11,b 85 $66 6.7 ~74- 10,E J 

i.iOtlR ] I  d7-%3 \dxltNP gliS1) ?\t?X , ~ 0 %  F g1NB \ d I N D  QiST  f i k k ,  '",3iiR DEU JIH! U T N D  PtiST ;4ii.sk, 
HDNG TEfiP,  $nB,WT 8b.s Q I R ,  S'+B. CTR, Gt!Si RAI) N I ~ N G  TEh? POINT RH FT.2, SPD, DFB GUST 98D WQMG IEl"nP, F."BIMT 8!4 DI! , SPD, BI#, GUST 

DEG C BEG C Z D E G ,  N/S PFF, M/S ML PEG C DEC C X DEG, MIS M G ,  B15 b\& DEG C DFG 2 Z BEG, i46$ DEG, t!iS &s 
___- ---** * U - - e - - - E . m - w - . m - ~ - - - - - ~ ~ - ~ * . m  -.I----- I - I C * P % " 1 1 . . - W - l - * - ~ - - - - - . - - - ~ * ~ * - - - - - - - - - ~ - - - -  *----I- - - - - - - - N * - - - . - - - * - - - ~ - - - - - ~ - * " ~ ~ - ~  --.- - ,  )* 

834i0 -ZB,$ - I ? , &  85 Sl&b b , " d 7 4  % , 5  0 QlShIO -5,P - 9 , n  79 0 5 ~  h.3  Obi 8 ' 9  8 ':3Ofl -1 .0  -9.6 5? 081 2,?? t?5 ? , a  0 
oi3jifl - j l , l )  -13,p f?? :,s? 470 3,: 11 flAfi0 -:,$ -\3,9 711 G?B:J f , R  OIifi 8." ! {iit;aU -2,4 - q j O , Y  5;; :#,;a @&;i 8,j 8 
0 ~ 0 0  - ~ 0 ~ g - j 3 , 2  8:j 063 art l o , ?  o aqno - 5 ~  - ~ , 7  15 051 5,4 $50 7 , b  D 0380  - 2 , ~  - I * ,D  ij 07b 5 , 3  376 3,9 0 
1209 --aia,p -13,7 $0 478 b , >  fiQa".? $200 ~~, ;1 ,9  - -9 , s  69 052 5.4  452 7 , 6  1?50 t , h  -12,)  4E; 0'7b ,$,J a,: 
15Qfi -.Y1b d - \ E , B  77 @\Ih(j &,h  O;ih Y 8 ' .  '? 1588 -:,I -P,3 b? 9313 9 , f l  Obi 7 , 6  ";."!la -2, t -d3,9 4? fl?g 3 1 y  Gfi1 18,: 84 
jbbr'; -9,o ,-!2,3 , ?  05"f" ? ! I  O"; A Z , !  O 180~ - ! , A  -P,E 61 $ 2 7  1,2 068 ? , b  6 I I l~Id  -b,4 -64,8 59 fE7h 7 , Q  078 1 \B 
r210il .-R,;J - i  1 ,?  '77 '"9 , \r J f l i Q  - - , I 3  -P,;J55 f iA2 4 5 034 7 , h  J diGb -? , t i  -12,U h5 fir):' 6,5 078 M3,H 0 
:!4$)13 - 7 , R - j ] , 3 7 &  'J?$> @ksi R e C '  3 I'4SlO - * ' ' i t  - i ? d 6 4  [/PO ?$I I  9'31 5 , T  2 2400  - + # , Q  . -1~1,4b$i 0414 &,9 el[) \2,\ 





vPnO?zj# D%J 8fMD ~18a'l GtlSJ ?hX, nCI!IW IiFw UIED MIMI? h;iEf WhX, IJriljR 8F33 UiWD LiiST @ A X ,  
fjD&r*, TED", POlgf ft5 BXR, SPD, D T R .  GUST IAIE RTfiiii", 1EBP PFS'PPiT ia# DIR, SFZB, D T R ,  GUST PAD UDtfG T5RP. kQ'nil3T RH B J R ,  SPD DIR RhD 

BEG C BFG i, :$ OFG, $J$ FF6, 5,s $13 DE6 " %f% 6 CX BEG, Hi$ 3E6, MIS RU OF6 C DF6 2 X DEE, H/S DFG, ttiS Hk 
, . - - -  - - - - - - - - - * - - - - - - - - - * - * - - - - d - - "  

$368 -1?,5 - r k R  ?@ QRQ I , ?  Oh9 S , ?  D 0308 -r4,5 -15,s 9? 089 1 , ;  $79 3,P U 0305 -5,2 - 7 , 6  83 OAO 8 ,0  182 1! ,4 0 
3883 -1S,S %%%r# BI OR? 1, :  192 2,s  O ijhDO -13,3 -i4,3 92 f i J I  dh9 8 ' 9  i! QhQO - 4 , i  -&,a  R r  082 8,4 887 Z?,I O 
2988 - X L ~  - 1 2 , ~  ~3 $49 , 6  355 i , ?  e Gsoa - 1 ~ 2  - 1 ~ 9  91 8 7 ~  &,P 074 ~ , 2  D ayon -r,r - ~ a  ea 087 9'4 094 1 ~ 0  e 
1268 - a ? , %  -13$S 92 334 ? , f  329 3,F 5 1288 - t 0 , 9  85 015 P,3 675 12,7 5 1240 - , h  -3,8 79 073 8 ,7  094 t4,O 2 
f 530 - : j 84e r%wu82  358 , P  355 ! ,F h l S ~ O - f & ~ 5 - i 2 , P B f  078 ? ,7  08012,l I 1 5 8 0  ,5  -2 ,580 618 9 3  977 F 5 3  9 
r80Q -14,: -13-9 83 022 1,: $ 0 4  3 n d R n n  -:k,? -!2,7 as ~ h 4  6,j 875 1 0 , 2  o ? # a 0  ,5 -2,s 83 879 5,6 884 0 3  O 
2166 -37.3 -.fit% 0P tl,?$ " $ 4  8 ) J  ? , 5  8 2tQD -9 ,a  -!I , !  86 gb4 &,3 Oh4 t 8 , 2  B 2fOO - , 3  -? , t i  83 079 5.3 085 Fj.3 0 
2461F - 9 j . 8  -19:; 96 r4k3.A !,+ O7j 2 , s  8 2480 -h,7 -pq8  89 7 , ?  i196 30 ,2  B 2400 - , b  -3 , t  83 $ 5 ~  5,B 13f?t- 8.9 O 



4B"rUW DCU tiIHb USgD GlIST flax, HDi.!R OEg MIND UIWD GLTST HAX, WOUR DEW U5ND gTNP GUST H B X *  
!.hbH& TEflP, PDXHT @I.; fbX@ 8 $POo %)TR, GUST @AD NBHG TEWP I PQMT QH DIE a SPD, Digs GE-IST SAW !423b!115 TFRP. POXIgP RM BIR* SPD* DIB * GUST 

BE6 C BEG C 1 BEGg HIS BE$,  d i S  NU DEG f DFG C X DEG, 8)s BFG* k!I$ HW EE6 C BEG C L BFGI BlS DEG, HIS fig 
IXI 'XL-*arU- .s-"mr.ar-al lUI I I \XI1~-*- la- -~-~~~--~".*U1U1U1U1U1U1U1* - 1 C L X I I - . D - - r ~ I - U 1 U 1 ~ ~ U 1 U 1 ~ C C C C C C C C C C - ~ - U l m - I I C . P I . I  IC----a*--.------+*---------*--*-~------------- 

G300 -&,7 -8,7 Pb $62 5 , 9  865 8 '7  0 Q3Do 1 , 3  - 4 , V  A5 oh8 5,i$ 8 ~ 3  8 $ 3  B F388 - ,3  -W1,5 54 080 7 , 6  OH? I! . d  0 
ObOo -6,z -W,% Bb Oh5 5 9 Q7B 8,8 C DbO4 ,? -5.1 h i  074 h , ?  876 t t , 4  8 $680 - , 9  -R ib  5b 881 K3 083 i ? < !  8 
8980 - 9 . T  -;s,ZSl"p 070 h , " 7 7 b : ! i , i ° i  B D B g l I  , f . i  - . a , j b I  879 7,3  OQ?lQ,8 8 0 9 0 8  - I , ?  - R , $ b O  477 4 , P  $79 G 2 3  Q 
1200 -3 3 -5,8 83 883 8 , s  883 14*Q 5 I?OC : ,5 -b,1 57 ah9 n , 7  073 3 1?Cd -i,O - 7 , s  61 B54 3,8 %by 1 
15bb -1.3 -4 ,T  Rj $78 h , 9  8Bh i0 ,8  2 f5RO ,B -b,T 59 099 7.3 635 13,3 1 1 5 4 8  -!,? -R,,2 2? 853 4,E 068 '$9 f 
1800 -9 G b  -43 99 456 ?,7 890 tp.s fi 1830 -.,f - ? + I  5e O ? X  6 ~ 3  to,? o lsea -1 $9  -a,,z s? osh s,o osa b 1 3  o 
2160 - A  -9'3 3"illigA ? , I  078 1 9 , "  13 ? I00  -LO -3.8 blli Oh5 5 2  078 9 , s  Q 2108 - ? , I  -R,,4 62 070 5,s ' * ! f l  " " 5  il 
2480 h -4,O '71 675 5'6  084 R,;? 3 3400 , 9  -",h Sf; Oh0 i l l * <  1975 S t ?  lj ?$a0 -!,I -7 ,F  be 4kB 4 . g  bi. * 8 



M P! '1 S: I I "I"\ i j lry\ M f \  i;2 y 1::" i'l W g $j [j Q f )  k.4 Fgf f) \-i i,: (4 ;:, 1. 1 1 4.1 $,a 

7 s:j 3-1 fi 't" 6% '"I & r+ 11 \,J -1, f.) t":! (1 4, F' i"q h "1 " 1 '2 *: 
4 . k i t?  

WE1;& AVG, hAX AAX, DAY'S 
~ $ N D  UIHD GIJSNUUT PVAL ~ ~ ~ a r !  t j ~ ~ t :  SOLAR 
SPD, SPB, B3W, 5PD, DIR, RH DP PRECIP EgERGY 86Y 
5 Hi5 DEG n i 6  2 EE6 t Et4 ghP'SOg 

.--~U*II*l~l--*-n---~--~-*-*~~--e~~*----*-------~-e---------------- 

*t (L 3 , ~  3,8 Oh8 5 ,3  Ef!E 8 b  -9,: b30 f 
5 , 3  5 , h  057 I ! ,+  EME 19 -7 ? Pfi l td 435 2 
1 ?,3 031 5 , 7  f 93 -9 R 8 1335 5 
S9q h 9 C  OCgO R,S ENF 73 - f " t , b  O , B  b":e 

i i d  4 
I , ?  I , h  852 4," ERD -10,F 0 1 0  r.*c C 

$ 4  J 

2 5  ? , h  074 I d . )  EdF fin - 3  0 , 0  !ORB 8 
h , h  6 , b  O S ~  1 2 - a  [RE RO I Q , C  1 'ii 
4 , g  5,R Bhf P , 9  FtJF h9 - 9  O , D  3 3 8  $3 
5,P "i9 $98 I ! ,  E 54 B , C I  9x3 "i% 
S , \  5 ' 2  BP9 I?, ' !  FIiE 55 - 1 3 ~ 9  Q.8 49Q 1Q 
3,3 3,4 OTb b,9 E?!E 39 - 3  6 , :  44fi 1% 
a $ 5  I , ?  05b &,3 E ?P - 1 3 , ~  0 * 0  ;33s I;! 
2,o 3 b 046 ?,6 F R2 - t 3 , 9  8 , 9  $30 23 
3,3 3,; agw 8,s F 03 4 0 5 0  eisa r 4 
8.9 5 , o  aha 9 , ;  F 73 - 1 3 , ~  F , O  3 2 " ~  15 
,;,w P , W  $80 S G , ?  WF "I - 4  , h  450 I B  

* 
> , I  s t + :  ~ t i h  r t i e R  EMF BR - 5 4 , "  n , a  31 17 

n , ?  1 ,3  BPs 1$,4 K Rb - t k 3  B, t l  435 t R  
i , o  1 '3 328 9,8 F ~ E  sa I o , o  415 $9  
A,! h , %  475 19 4 F%F 87 - 3  4 , f l  1% 30 

7,il 7, f i  8 f 4 , b  E S 2  -4,4 G , Q  i Q $  21 
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-'a. * * 9 -  ***-- **** ,-*. .**" ..*. +.- *.*' *'** ..*' .*.. 3,. .,., a*. ' ,, 8.S e . ,  +" '*+ *.. *.,a '.C* .... *.*, n.+, s t ,  ,*' '*.. ***, ..,a t*,z ,.** ..*. ... 1.". .... ..*a a,., .a*, .*., .#., '6" .  ,,.' 6.'. .k.. .'$. .'" ,", ,,** ,,,* *,+a <.a, .*., <.." 

9 , W +5 RH Paints 1/01 --. 1/06 
2 ,  Solar  -1 mw/ezr~2 

Additional, e s r m ~ ~ e n t s  on **;;",his m a n t k b  d a t a :  

1. Mo longv~ave data.  Watana base camp sklut down fo r  w i n t e r .  



Na pxee ip i ta t i sn  data for  Pabwuary 

(See XNTZ,WETATIQPS OF DATA), 



g ~ d ~  E M ~ * D  MI NB B ~ ~ S T   AX, sauw DEU ~1~11, BIMD G~JSV R ~ X ,  H D U " ~ ~  B E  U S ~ B  USWB GUSJ HAX, 
MBt4G fEBP ,  P61flT Rh BTR I SPD* DIB, &US? QAB NBHG TFHP, P O i N f  R# UTR, 5PD, DTW, GUST A A D  HQHG IEBP, FOTHT RA! 018, SPD, PPe + 

6EG C DEE C E BEG, KJS DEA, 8fS !U BEG f D$O G X QEGs H i 5  DEO, W$ RU BEG G DEG G b BEG, d l 5  BEGI !IN 
-------*-m--*-m-.*-----*-m------*---*--*---- - - * m - * - * * ~ * ~ - - * w - - s e - ~ - * ~ ~ ~ ~ - - * e - - - - ~ * & * - + ~ - -  ------------*---*---*--------*-----------*- 

9386 - f h , 5  -!7sP 59 923 1 5 4  Of9  2 , s  $ 8300 -9,s w i 1 i 3  8% 105 ?,? 074 918 O 0300 -14t9  - 2 6 8 4  56 458 5.1 069 " I b  0 
QdOQ - lY ,S  ~ 1 1 ~ 1  PT 36% f ,3  8Rl 2,s 0 Bhoo - ! I , ?  - t 3 , 4  84 Q94 2 , 7  088 5,1 0 QhQB - t4 ,5  -dR,6 71 DRG 6 , i  072 f O + W  D 
3905 4 a , 3  - 1 5 ~ 1  w9 r o l  L O  091 3 2  4 0900 - ~ , h  4 5 , b  78 n ~ h  3 , ~  ~ 5 6  1,i~ o ason -i3,a -aa,o rt oss 6,s a7o s t 5  4 
Z2UB -11*6 - 1 4 ~  RZ 101 t , 5  09? 3'8 3 l?Ofi -13,! - I ? * ?  71 OR3 4,6 053 S,7 4 t280 413,8 - 1 P t 2  bJ R74 5 . 3  013 9 ) s  I 
15@8 -9,3 - t t , P  8A 19A ? ,7  $96 5, f  7 1588 -f3,5 -?B,R 59 104 F , l  303 5 ,1  5 150D -13,2 - t 7 * 2  73 Oh4 1,5 0&9 10,8 5 
1800 - ! I ,$  - l? rS 98 f08  3 , 4  095 5.7 5 lRaD -1? ,3  -?5 ,T  98 Oh0 f 4 Bh7 3,2 0 !sob -13,B !a,? 87 $80 Q,4 Oh8 8 .9  8 
2iRO - I & , ?  - G , P  89 f98 2.6 1% 4 . 9  O ? t Q O  - I ? , $  -??A 42 $68 3,0 OR4 T , O  $ i?aflb -11,s - l a k &  %I 098 4 , 7  043 0 
Z48Q - t 2 , 8  -f3,1 R7 ? I t  ';,I f l R  5 ,  t R 3480 - t 4 , 9  -25,3 41 01? ! 0B5 4 , 0  O 2480 -!$,I - f5 ,5  1/32 018 5 , 2  089 13,: O 

H Q U ~  QEL ~ r ~ i b  UTNB G ~ ~ S T  R ~ X ,  HOUR FEU kiND U ~ N D  &\ST #AX,   OUR BFU U ~ N D  NIND GUST ijax 
NDNG TfnP, POfWP Rn D W  SPD. DIR, GUST Wh31 MBNG T E R P *  "OTbiT W4 DTW, SPB, D i A ,  GUST RAB NDHS TEED, PDIf!T RH B r a l  SPD, DgR, GUST PBD 

B f C  6 BEG C X DEF, $?IS DEG, YU iSEC 1IEG i: X bEG, !!ii; 0. ,>. f4fS Wk DFZ C DEG C 2 BEG, flBS BEG, M!S HM 
- ~ Q L ~ ~ . I _ - U I I - ~ ~ - ~ ~ - - - - - - ~ - - - ~ - - ~ ~ ~ - ~ - - - - ~ C - - O  - -CI I - l l l - l l *1)C1--*- - - - . ) -OC1--- -w--~-- -~~-~-C11I I - - -  P I D I I L I I I I P - - - Y I - P I . I Y U U I I I L I - - ~ % ~ ~ - ~ - - ~ - ~ ~ - ~ ~ e ~ ~ ~  

0380 -.1;3.0 - /4 ,3  83 i"n'?ri R t 9  Q14 I ? - 1  ti (1300 -1 1 . 7  .-!?,El "a 3345 $ ?  a17 1 , " 9 $  0303 -13,7 wu#%@ 91 3RB 1 ,8  292 3,8 O 
$600 - t l , l  -12,8 89 $73 !I,! fl?? $ 1 , , 4  B fi68fl - 1 5 , ~  - f h , P  $1 032 i , l  632 2,s f! if688 -15 ' 3  - lh ,5  9 1  343 f , !  283 0 
OBOQ -8,3 - S O , ?  RA 073 R,5 07% i h ? , ?  ii 6980 -16,9 -51,3 BO 032 Z,O 307 3,8 8 oYQ0 - t5 ,8  n*#%a 8 B  054 ,7 i f 3  I , ?  0 
lZOD -8'1 -10 ,2  R8 t77 R e f  081 91,s A I ?BO -IJ!+@ -iS,2 91 038 1 *5  333 3.8 5 I28Q - I & , @  **.kkR P I  933 I , @  613 ! $ 9  14  
1509 - 7 , ~  -9 ,3~" i3"77  075 t ~ , ; 3  3 a S o b - ! 1 ~ 9 - ! i i , % ~ f i  033 , 3  O P ~  3.5 $3 ZSBO - 1 3 ~ 1  ..ZBJI 7~ 061 I , J  081 2 5  jb 
L B B ~  - 8 , ~  -o ,a  ~4 35s .B to? & , R  a IPes -j3,e - 9 ~ 2  91 8hh a , 4  a h 3  s , ~  8 seat -17,s -aa*u es oba z t a  095 "$9 8 
2596 - $ , W  -!I1? 90 P5t 4 , l  R , 3  8 ? I80  -43,4 - i 4 , A  9 $  085 I , $  3hZ 3,EI O -12,2 -f5,4 14 067 4 , 7  BQ4 3,5 U 
2468 - 1 0 , 4  sc*## 95 293 ! A  Pb4 S , i  B ?9R@ - I S , ?  - : k 3  92 lo5 33R 5,: O 2400 - 1 2 , 4  - 1 4 5  ?$ 859 5 , 3  0g4 8 ' 9  R 

a-i@Ud BF9 3l~nkl3l~C";~%":fihli;, diitlW 8 Ji!*D M T N B  C~JS? #AX,  HOUR K&3 t d E R D M S & & ) G I ? I S T t P & # ,  
N&HG I E R P ,  PO!&T RH DIR , %i$. DtR,  &;lJS1 #AD HFiibll; 7VF;, P Q l l f T  Ra" El$, 5PB. $;l!P, GtJSt 9AB kt)~ji; TEhP , PblNS k;tY D D i R ,  SPD' Dl#, GUST Z;iAlb 

QEG G QEG C X BEG* 3IS BEG, Hi$ PEG C Df.5 C Z BEG, R i S  !IF$, RJS k!& DFG G DFE a4: 1 D E G ,  tti'S D f G ,  HJS 8M 
** -*mula*-. ,,.-dr---,i*i*i*i* i*i*i*i*i*i*a."---*#-.m-'*.v ~ . ~ O m i a r - - L ) r r x h r ~ - -  a . - - * M I T I I Y I L I - * e - - - w * - - - - * * - * - 4 * * - - - *  .*"a=-%. .-UllslY.IIXI LLY *I . -*-UIw- -- Ll...ll.r-*III- - --am.- *rl. 

g.;QB -31 3 -:3.R 73 649 5 1  DhO 7 , i r  8 8980 - % 7 , 9  -]"a t8 3bS 1 5 297 4,4 P 035i -?4 ,7  - ?? , a  8! $93 r , b  #@4 2,s 4 
QbO8 - Q , 7 - . j d ! , W i ' ; b  Oilrkt 4,8 053 ' ? b  O O i ~ Q $ - * ! 8 , ? - ! 9 , 9 8 ?  a48 '5 !33 ZtS D 0 6 @ f i - 2 3 , 3 - ? 5 , 6 8 f  071 ? , ?  4 , 4  1); 

hlqfib -8,3 -12.9 72 C14P 31,S fihQ 7 b 9 ssfial 5 -1??&4 85 Oia"i8 293 ;?,S O IlQQi3i -*22,2 -24,G 82 07: i!,g Q?@ ;la,? Q 
~ f l a  - i n , \  - \ 2 , 9 9 7  21Q ,"J6)13 f D , R  4 \?Oil - m Z C . 9 - s , : ; ~ , 4 W " ; " I k ) 3 i i j ,  :,4 u f q  2,s 11 1200  - - 2 r J , ? - 1 5 , 2 6 j .  678 d , O  658 I , ?  22 
rSQ@ -19,o - I ; , ?  87 ,2Te 3Y"h3 , : . :  5 15180 -18 p:sa%# ?B tfi8 \ ?  G:j4 3 .3 1300 - 4 , 5  t - r # % k  :$? 4B2 1 , ' ~  2,5 ;!2 
rB3fi - j , q , r  - - 3 4 , p p  #y#l , I -  3 4 I ,  3 ,[{ alt l  2 , s  fi 
21QQ --\(I,) - \Fj,b RJ O50 E , P  "{ k $ *:Pa" - ' 9 , 6  f43 Q:b? i 7 34h 3 , 2  0 ;"oil. -54,+-.76sJ &,5 j,? 8 
, : J r $ Q $ - . ~ $ 1 , ; 3 - ~ f i , ? F ?  t 1 7  3 n r s 8  $ , ~ J i 3 9 9 - ~ * : 3 , " - - j ~ ~ , ? R ?  1,i.i Ot$& ~ ; l a $ b ( ~ ~ - $ & , f  - 2 - j t b a j 0  @&b i r 9  3*1) 0 



*2b# frEU $IND UK#D GL\ST 3"3RXI &OUR I;EU UXND MFHD G116ri HAX, aQiiR BFW $?NB UTMB GUST nAX, 
H$IjG VERP, POf#f W W  DIW, %Pb, DTR, GtlST Rho NDkG TE#P, POtNO RH DIR. $PO, DIN, GUS1 R A D  NBNG TEWP , POIRT Rk D4R SPD, DIR, GUST khD 

BEG e DEG c x PEG, B F G ,  R ~ S  ~b DEC c DEG c x DFG, ws PCG, HIS HU DFG e BEG c r acs,  is BEG, MIS fig 
- - - " ~ ~ - - m - ~ ~ ~ - ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ * ~ * ~ ~ ~ " - - ~ - -  ~ * . - - ~ " ~ - - w - - ~ - - - * - ~ - ~ L - ~ - - - * m - - 6 * ~ - - ~ - - * - - - -  ------e-------=--------e-*--=*-w*-----------" 

030i  ~ 2 2 ~ 4  -2S,2 78 Oh1 9,1  063 8,; 9 0368 -63 *4  -16,B 75 Oh7 6 , z  d61 R,?  O QJQfl - 1 3 2  - I ? , @  73 $64 5,s  071 8,Y B 
460Q -?a,? -23,2 RE 698 4 , b  05h 8,; 0 ohb0 -11,9 -15,h 14 ah5 5,0 059 R,3 0 QbQg - t l ,R  -!5,6 73 074 6 '2  072 8*3  O 
0968 -21 ,3 -Z4 ,0  7? Oh3 5,R 031 W13 B flBlS8 -1$,0  *-18,1 77 VR3 3,1 08R 7,O U 8900 -11,s - t5,2 "3 985 4,8 884 ?,f!  D 
1288 -20,4 - 2 4 , 8  13 O71 k , 5  8?1 RIF 13 1200 - f9 ,8  ncs## 43 101 886 5 , t  10 1200 - t f , 4  # # # # #  70 DBb t,W Oh6 $ ,3  14 
1588 -18,s 7'9 010 072 ! O t R  f O  fSOU - i l , B  -!R,h 51 t i 0  ? , I  nos 5,7 f h  l%OQ - ? , 2  -13.8 69  10% 3 2  113 S I P  15 
rBQ8 -17,4 -20+8 95 8kl  A,6 ah3 ? a l ?  8 1B90 -tJi3 -SR,2 66 879 2'5 la5 4 , 4  6 1810 - t o t Z  - \ $ , I  79 fig2 3,3 tQ5 fi 
TISO - f k , 5  -19,9 15 059 h 2 5  Ohl BiB O 2tQO -14,S -18,B 69 349 3.9  057 b ,3  0 2108 -IO,8 - \ s i l  f?  a90 L 4  a78 Bb3 8 
2404 -48,5 74 Dhl 6,2 859 8 ,3  0 2404 -!3,4 - I ? , ?  73 874 h , B  077 8 , 9  8 2409 - j l , l  - t4,3 '77 619 7 , 4  081 8 , 5  O 

~ a u a  u ~ t d n  ~ T H D  stis1 n n i ,  HOUR DEU u x ~ n  u~wo GUST whx, doua DEB ~ I M D  UIWD GUST KAX,  
NDN6 TEEP, POPHf Rw DIW, SPD, D S R .  GgSS khD t40FI6 TEf lP ,  PBtNT Rh BTW, SPC* DIR, GUST BAD MDNG TEflP, BOIHT Bb DIN, SPD, Dl#, GUST %AD 

BEG c BEG c x KG, #/s B E G ,  ~ i 5  8~ BEG c DEG c x nis DFG, nrs flu DEG c DEG e x DCG, tt.is DEG nis ~u 
*r.r*.CDI(.UllbWIIIIL.-------*---"----.m---m---wm------- O I l l - - l - * - m d . 1 1 4 C - ~ ~ ~ - ~ - ~ - ~ ~ . - - - - - * - - - - . ~ ~ ~ * - - - D  - * Y - ~ l F - - B . l l ~ - ~ - ~ - ~ - - - ~ - - - - ~ - D I L I I - - l l - r Y - * I - ~ ~ - - ~ m -  

t306 - r p s n  - t ~ , g  75 070 ~4 obi? I Q , ?  9 $300 - a ~ t , 9  - : 5 ~  71 ~ 7 9  "72 il:74 1 0 ~ 8  o 03190 - 1 2 ~ 1  -14,to ti11 4814 t~ 6194 2,s ES 
4900 - 1 ~ 5  -15~0 ?S 075 ~ , e  078 9 2  B O ~ W O  -ra,s -14,5 72 ah2 6,s a55 8 , s  0 uhoa -tsix -15,s s> sea L O  as? 1 , ~  u 
aano - : s4a-~sss  74 oss s 1 4  sss a , >  a o9oo -tats - 1 4 ~ 4 7 3  062 b f t  oht 1a ,2  o DYOQ -15~1 - 1 7 ~ 2  8s 108 n,P 10h 3 , ~  e 
3289 - I t  , f  - f5 ,h  $g 075 h.:; 090 9 5 E 1308 - 6 8 , 7  - ! 3 , 9  74 fl7h ? , b  014 t4,h t l  9290 -11,8 -17,9 b3 884 r , 9  882 3,! 21 
tSdQ - 9 , 4 - & 5 , !  h3 $78 h e &  ORE 9 , 5  ? b  fSB6 -Y,h-13,7 72 @RO b C 4  $79 9 , s  15 1303 -? , I  -15,8 SS 981 1,s $62 3,2 26 
lQba -s,7 - 1 4 3  sc (188 i ~ b i \  o&w at,? a t a t0  - q t 6  - i j t t  75 ~4 BRI 4 4  a IRBB - 1 ~ ~ 3  - 1 3 ~ 3  TP DQZ ~7 08% ~2 o 
2500  -10,h  - IS,@ 90 093 " , P  Oh7 1 0 . P  O ? l o 8  -!3,3 -l5,F 8 i  883 I , ?  097 3 , 2  k l  2f30 -$,8 - P I , b  74 071 4,6 Qk7 8 , 3  4 
E40Ci -$0,9 -15,3 76 070 7,J 081 3U,P  O P90B - t 3 , 0  -15,4 Bi? OR? t b 4  [I19 Ih8  O 2400 -3 ,3  -10,8 7 &  068 b i 3  Obb 8.Y Q 

140lJR  EM s: f t 4 ~  ~ ' [ N D  G ~ ~ S T  knk , : + ~ i j ~  $ 4  k X % h  uigD Gi3Sf M d ,  ~ O l r R  DFw d'igDUTHDiliiS1 fag, 
HBgG TE4P POEN% RB.6 & I @ ,  $35, D M ,  I i t j fJ  QAB W4EZ IFtP %-"O:$$'i b4 Dl2, $Pr:, bIR, GGST RAD NDRG !I;.",g P1Sisji R 4  GiR S Q G ,  b1R, GUST $ A h  

EEG C DPG C ;( B E G a  d j s  DFC, !!is ?@ BE[, f [IEG C ii DfG, DF$ IIIS BU *-"  * Ot-L C DFG C % D F G ,  kl/S nrS ttg 
*PLnl)ll-*- U l l i l ) _ l d - Y I I I I I I ~ e ~ - w - . M ~ - - * ~  ,--- **--.----** 9 Y * % , . - 4 1 - X I * Q ^ X I I . -  *-I -.m--.ICI(I " . - ~ * - - V I ~ - Q * - - - - - - - - - P - - -  -IU1 ( U . U - - - - I * Y T - - - I - . , - - - - - - -  L--IYLI-.-.%.---I)L* L I . . I . " - C - L I X , , . . a \  I,1I 

Q 3 P 8  - 8 , 3 - 1 1 , 4 7 1  i)?? 6'9 f i ? l ! G . P  t i 0 3 8 0  - c t , , :  - 9 , 4 9 1  Oh4 4,:? 0 9 4 I l , 4  O130ia - 5 5  - & , I %  i;IR"s1,3 093 3:8 
068fi -9 f i  -12.5 81 078 f$ ,$  CSG5 i ? , 7  B irhOO - 4 3  -z"i,b 88 073 i ?#e  082 % Q , 8  0 hiha0 -6 ,3  -7,s Y! 0b6 2 ' 7  obY 5,7 8 
Q ~ Q C I  - ina@-1q,j8::  $79 A ~ : ~  fiflg ? f i t ?  B aBBa -3,: - 5 3  83 Oh9 5.5 07\ 35,2 8 4908 -7,s - 9 , s  81 $h3 4 , Q  064 4 , b  1 
n2ilo - ~ , $ - l ; d , , !  74 Bi$9 5;,9 Ok? iJ,?2"I12itn -,I,: - 5 . P S 2  OWk ~ $ 3  Cf43 8'8 11  1?BB - t , 9  -93 7'J 450 4 , a  r34g p,J  14  
1500 - ~ , j ; " - 5 0  9 73 ilRO i " t 5  b83 F i , 6  7 15iIfl - , 3 , # !  - 4 , 9  $i: B R U * "  083 8,3 h$ilrl - t i , &  *W,7 ' r :  ( l ? d j  k , Q  090 0 3  ~3 
1gRQ - ~ ~ , > - j { j , t ~  74 ox ;it;,! 077 E fi I P d O  -3,5 ~ . : " ~ , ~ R i ~  O$.i"i3,($ flRh t"f $8611 -3,8 * R , 4  $ b  082 6,0 Q , ?  fi 
, 2 1 4 ~ )  -#I,? -7,g 74 ow4 *"i? 0s.t ;,t.: Q rano - . ~ 5  --5.s Q O  d54 ~ $ 8  o ; ; i ~ u i ~  -..;,b -9'0 -1"; (I$Q 4,3 e , , ~  0 
-g%flfi -+( ,B - i z , Z  9ir [{:If$ ir  {k g$)s i ?  it ii ?"iOal - r , , ?  --7 5 95 s L ? f l B  P , y t  Gq(~fl - b ,  - 7 j , $ 



"1 k-l i"$ I':' i, r..r {j i j t4 $ Pj pq $j fa )' (3 14 W A f 121 A E; $, I' i-j f ' la $; f::i I* j 
l iA 'FA 'T'AKEPt l)ISli'.NG F'~br.\ j ;;t;%v , ' t t 4 M . i )  

Hob@ DEg dXHB UXHD GUST RBX , HOtiR BEW UiNB UlWP GliGT WAX, M13tlR DFk UTxlD BIND GUST RAX + 

NBNG TENP, POF.E.?t WH 818, SPD, OTB , GUST RRD 4DHG PFRP , PDTXT W)i BIW , SPD, OIW, GUS1 Wall &D#G TEeitP , P91NI R t i  %Ia?, SPh,  D ' f R ,  
BE6 G BEG C X BEG, ~ b S  BEG, MIS Wg DE6 C BEG C X BEG, M/S QEG iYJS HU DEG t BEG C X BEG, Mi$ DEG, 8,s Kg 

. X V - - ) . - 1 C I I X I I I ~ ~ ~ ~ ~ - - ~ * ~ ~ ~ ~ ~ * ~ * - - ~ - - U U U U U U U U U U U U U  l l " l O ~ * e l ~ ~ ~ - - P ~ ~ C ~ " " . - ~ s ~ U U U U U U U U U U U U U U U U U U U U U  ~*41-~~B~-"~^..L~UUU*UUU--U--UU*----r*--r*-r*-r*r*r*- 

C384 -Stb -X0,4 69 Oh2 3,8 474 b , 3  8 0308 -1?,0 - ? l , S  11 045 5,0 038 8,s O U39C -23,z -?6,1 77 097 2,8 095 4,4 D 
0660 -8,h - tS t9  ?9 Oh2 3,1  658 5,! O ObBO - t9,7 -70,3 71 042 4,7 647 8 ,9  8 otdil -?3,0 -?5,9  73 001 2 ,R  879 J t B  D 
QBB4 -R,4 - 3 2 ' 2  79 015 f ,C1 Q75 3,9 f OPOO -1'3,8 -22,O 1D 1141 5 '3 043 10,2 1 (i9BO --14.1 -t'S,? 77 875 2,s 355 4 ,7  3 
i28Q -R,B #a@$@ 56 660 1 '1  f f i R  3,R !.S l?OB - t&,3  -?0,5 7fl 546 S , t  844 8 ' 3  18 51300 - t 2 , 2  -!b,iO ' P I  858 S,1. 068 3 , h  24 
l ~ @ ~ - f T l B - t 4 , 6 7 1  !T4 5 , 7  627 !0 ,8  t 4  I 5 B @ - I t i , E P - ? l P 4 B h  a$! 4 , 9  Odst Q,J 15 fSaU- t ! , J -15 ,0  91 058 5,3 065 7 , 0  1 
~ s R o - : s ~ s - z w , ~ ~ ~  039 $,B 033 r o t ?  o 1886 - 1 7 ~ 4 - 2 1 , t  93 071 2 , ~  O ~ J  3,1 a ason - t a , s - t 4 , 6  ?R ah4 5 , 9  877 9 3  g 
2104 -17,ib - 2 Q S 5  74 Q44 &1,3 84'1 9 , 5  1 - j g L 3  -21,s ?k 093 1,s 108 3 , 8  0 - I 1 , 5  - 1 4 , b  '78 062 5 , 8  Q68 219 0 
2498 - I ? , @  -2 i ,7  78 841";5, 5839 8,s O 2400 -71.9 -29,5 3h 894 a , ?  093 13,8 O 2400 -10,Y z l 3 , , t 3  ' J B  059 &,O 078 ? , 5  0 

4 3 ~ ~  F E ~  U T ~ D  YIND GUST ~ f i k ,  ~ P U R  F E ~  MIND ~ S % D  GLIST nctt~, HPL~R BEU U ~ N D  MIWD GUST f i ~ ~ ~  
gD#& 'fEHP. P U S K f l ~  D t R ,  SPfi, Tj iB, G i l S i  RF?ID fitbNG Tf4P POS,I?T FrH DIR, SPD, DiR , GUST PAD NDNG 'ERF, POlF!gi 8.1 31R. SPD, BIR , GUST AAB 

DEG c OEG c I ~ $ 2 ,  ws n ~ c ,  %rs ~k DEG c DEC c x BEG, #is DFG, HIS &U DFG e ~ s s  c z ~ ~ 6 ,  3,s RFG R / S  nu 
~'*iQIQ..f+rUlssBo~w~~-*-~1)IC-.III--**-P--e---~--*~~. -4----illlll*.L--~**w--+~------~--~-~--.---e~---- - - - - - - - - L - - - I - - - - - - - - - C - - - I - - U - ~ " - - - - - - ~ - L O  

0300 -10,9  -13,B 79 053 5 , 3  053 7,O 0 8300 - I ? , &  -tL? 90 101 1 . 2  ik91 2 3  0 8 3 0 l  -13.4 -14,b $1 985 2 , 3  9hB J ,4  F 
Q ~ Q #  - I Q J  - l a , %  sb 059 1 5 3  037 s , ~  okan - 1 4 ~ 7  -1s 6 f i ~  tns x , 4  ra?  2,s a ohon -rs , t  -ts,z et ~3 2,s 070 s , 4  o 
BBtiO - - I I ,5  -14,A 18 055 if ,b  051 ?,h 2 DPQFI - 1 7  P ##.)i.g*a 8B $95 I , \  485 ? , 5  9 tFO; - -"a,J -15.1 8Q OW3 1 , 2  080 4,4 3 
i z n g  - 9 , s  - i 3 ~  7s 071 1 ' 3  87% 5 '7  i ?  a P n n  - tn,s  - 1 5 ~ 3  I? as1 z , ?  116 ~5 2~4 1210 - r u , z  - 1 5 , ~  kh i a 3  I , ?  481 4 , 4  35 
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I. L c n p a v e  radi.ation d a t a  beq ins  o n  5 / 2 2 .  Wa"cai3a base cainp had 
been reopened, and  i h c  sensor and an~pl i fi-er wexe reconnected. 

2 .  I n t e r m i t t e n : :  w i n d  ciirect-ion data lost due  to f r o z e n  wind Lranc, 

3 ,  Slrecipi tatiara. data  bcgil-ts oil 512 3,,  
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A d d i t i o n a l  caments on t h i s  r no r~ tk~ '~  da ta :  

1. L o s t  da ta  fo r  n L I  parameters from 7/14  to 7/21 and 7/26 to 
7/30 due t o  electr ical  problems in the weather w i z a r d .  
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Additional comments on t h i s  month% data:: 

1, No so la r  r a d i a t i a n  data ,  Sensor  not instalbed, 

2. N o  longwave radiation data a f t e r  9 /23 .  Watana base camp s h u t  
down far w i n t e r ,  

3 ,  P r e c i p i t a t i o n  t i p p i n g  bucket.: 5qacje removed, so n a  d a t a  a f t e r  
3/25. Storage precipitation gage i n ; t a l l e d  i n  i t s  place.  



No precipitation d a t ~  for Qc~o'kreaf 

{See XNmRPmTATION OF DAkPAb. 
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1. Data l o s t  f o r  a l l  parameters f rom 1211.0 to 1.2/13, 1 2 / 1 4  to 
12/17, and 12/13 to 1 2 / 2 1  due to power source f a i l u r e .  

2. No long%~ave radiation da t a .  Watana base camp s h u t  down f o r  
w i r ~ t e r ,  
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TABLE A*B CONVERSION FACTORS 

millime2rjr (mm) 0,03937 

centimeter (cm) 8.3937 
square centimeter (em2) 0,1558 

meter (m) 3.281 

square meter (m') 10.76 

meter per second (m/s) 3.821 

meter per second fm/s) 2,237 

meter per second (m/s) L 944 
degree Celsius ('C) O F =  9/5(63) +32 

\vat$-hour [WH) 3.413 

watt-. h ~ u r  (kEH) 3600 

mill iwatt (mw) 0 %  003413 

mi!fiwath per s~;+tare 0.1040 

centimeter (rn%t/crn2] 

wat t -  B2out. per square 0,3171 

n:etere (WH/ma) 

wa'. t-hour per* square 3,0860 

meter (\bii-I8/rn2 1 

inct~ ( in )  

inch ( in) 

square inch  ( in2)  

foot f f t% 

square foot (ft ') 

foot per second ( f t / s )  

m i l s  per hour (mph) 

knot [ k t )  

degr-ee Fahrenheit ( O F )  

Brit ist? Tkserraal Unit 

(STU) 

joule (J) 

BTU p e r  !lour (BTU/hr) 

8 :'U pei* hau r per sqt4al.a 

foot [BTUP"O..er-dt") 

BTU per square foot 

( t3TU/ft2) 

!angley ( ly)  



WYOMING CAGE PWEC IPETATION MEASUREMENT iS 

\VATANA CLIMATE STATtON 

19a-  IS85 

Cumutativs 

Precipitation 

(inches) 

4.0 (Start)  

4.4 

5.3 

5.6 

7,O 

7.5 




