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These climatic da t a  were colIected rt ndes conlf-i-at Po Hmza-Eba~scs Susitna 

Joint Venture  for t h e  AIaska Power Authority o n  t h e  Sus i t ra  Hlydroeiectric 

Pi-oject. Field maintenance a n a  d a t a  caiiection were performed by t h e  

hydrology s t a f f  of RGM Consu!tants ,  ! ncorporated. Data  reduct ion and 

processing &sre performed by Debbie Stephens, Len Story, Bllair Parker ,  

Jim Nelson, a n d  Jeff Coff in,  tising computer p!-ograms developed by  ILlsrk 

Holmstrand a n d  revised by Bill A s h t o n .  



1 . 1  Purpose 

The Sherman climate s ta t ion was installed to  prcvide climatic data  for 

groundwatel- studies in  sloughs below Gold Creek. The statioi.1 from Tyune 

R i v e r  svas rrs5ocated to a s i te  near Sherman an t h e  Alaska Railroad1 in W42* 

3 - 2  Sta t ion  Description 

The  Sherman climate s tz t ion  s i t s  in a grass - f i l l ed  clearing on t h e  floodplain 

of t h e  Sasitna River a t  r i ve r  mile  129.5 (see Figures 1.1 and  1 .2  for 

$cl.@aPon), lt lies between t h e  S u s i t n a  River and t h e  Ataska Railroad 

tracks about 2,200 f ee t  southeast of t h e  Sus i t na  mainsbem a n d  about 700 

feet wor thwes t  sf t h e  t r a c k s .  T h e  estimated eievat ion i s  600 feehabove 

mean  sea level (MSL) a t  62°42'10" N l a t i tude  and  149"49'50" W longitude. 

The s i t e  i s  positioned wi th in  t h e  n3r row valley of t h e  Sus i t na  R ive r .  

M o u n t a i n s  rise steeply  both to t h e  southeas t  and nor thwest  of the S ta t i on .  

These features ga in  nzariy 3,000 feet i n  elevation a n d  f o r m  h i g h  piateaus 

r a t h e r  than isolated peaks .  The w e a t h e r  s ta t ion  i s  continuousiy shaded 

f r o m  direct solar- radiation during the w i n t e r  m o n t h s  and during t h e  

m o r n i n g  a n d  af ternoon for the remainder of t h e  y e a r .  S h a d i n g  ycneral iy  

occurs whe:~ s u n  ang le s  drop below 10" above the horizontal [ r e f s r  to 
- r a51e 4.4 f a r  a n g u i a r  e!e\~ations of t e r ra in  obstructions). 

Wind direct ion a t  t h e  s t a t ion  is controi!c-d by t h e  orientation of the ~-iver 

vailey (nor theast  to sou - t ' ~wss t ) .  Storm svstems a r i s i n g  from the sou"l hare 

usua l iy  f u n n e l e d  throiigh this reach c ~ f  r iver,  often depositing re la t ive ly  

I:igh volumes of precipibstion between Cur-r*v (Rhtl  !?O) a q d  i h u i i t n z  P a s s .  



$gethods of Da ta  

The climatic data  a t  Shei-nan are  collected usl:ig a Model :>I00 ltdeather 

\Vizard Digital Weather Statinrr. m a n u f a c t u r e d  by Meteoro!og y Research, 

now part  of Bel fo r t  i n s t r u m e n t  Company The Weather ;Vizard 

measures, p *ocesses, a n d  records severa i  weather parameters, which a r e  

described beiow. A 12-voit power supply powers t h e  s t a t i o n  a n d  is  k2pt 

charged by a sotar panel.  Data are recorded on a low-temper~ture 

casset te  tape a t  30-n iaute  i n t e r v a l s .  Fifteen-minitte r*ecording intervals 

were  used pr io r  to Oc'ober 6, 1983. The station i s  visited approxirnateiy 

once per mon"c sfor maintenance a n d  rzpai rs ,  a n d  t o  re t r ieve the da ta  

"spes, 

Recorded d a t a  include i n s t a n t a n e o u s  values of tempera';ure, relative 

h u m i d i t y  solar radiation intensiw , a n d  battery voltage; t h e  cumu!ative 

a m o u n t  of precipitation measrlred since t h e  las t  reset; a n d  sa-veral w ind  

parameters .  W i n d  direction is  sampled every 15 seconds a n d  aver-aged 

over the recording inrervai,  i*;':nd speed i s  measured by counting each 

revoiution of t h e  c u p  anemometer a n d  averag ing t h e  speed over t h e  

recording interbgal (1  5 o r  3C; n i i n u t e s l  . The fastest 15-second average  

spi:ed f o r  t h e  in terva l  i s  reported as the p e a k  g u s t .  

m e  anemometer and \vir;d \dane a re  p a d  of a sensor array moun ted  a top  a 

3.5-meter t r i pod  adjacent Po t h e  recorder  shel ter .  The sensor a r r a y  aiso 

con ta in s  a short  boom wi th  a radiation shietd .For t h e  temperature and 

re ia t i ve  humidity sensors. k r a i n  gage and solar rad ia t ion  sensor a r ~  

located on 3 separa te  platform 10 meters  to t h e  southeas t  f r om the main  

platform. The t i pp i ng -b~cke t  rairl gage is m o u n t e d  an a 0.6-meter pose 

a n d  piurnbed vef6ticaiiy.  The solar seilsor i s  i ~ s t a l i e d  faci r rg ~ e r t i c a ! i y  

~ p v ~ r d  a t o p  a 1 .5-4nc?ter- t i - i p ~ d ~  



1.4 Sta"iion History 

-v- & 

! R e  Shei-man Station was installed on May 15, 1932. This re;.ort covers 

t h e  period from October 1983 t o  Cecember 7964 cniy. There  are trvc 

previous d a t a  reports for t h i s  stat ion:  

Report 

1 . Pi-acessed Climatic Da ta  

ido%usr"se 7 

Sherman Sta"njsn (Ms. 0665) 

Dece~mbrsr 1982 (2SX4 C ~ ~ ~ s u I t a a t s ]  

Period Covered 

&fay 1 9 8 ~  - September 1982 

'7 
& a  Processed Climatic DaZa October :382 - Sept 1983 

"foitime kt% 

Shzrmars Station (kio. 0665) 

f u n e  I984 (RGM Consu l t an t s )  

- 
i able5 1.3 t h r o u g h  I .  6 ! i s t  t h e  inspection dates a n d  m a i n t e n a r c s  performed 

for t h e  s t a t i on ,  s ign i f ican t  da ta  gaps, adjcs$nents to  raw d a t a ,  an-d va lues  

t h a t  have been estimated w!?ere da t a  a r e  m i s s i n g .  Periods ;vitk more t!:an 

ane- hour af m i s s i n g  data a r e  shown on Tabie 3 - 4 .  Zntsrmittrnt gaps i n  

t h e  wind data occur fr-q-~ently I t i  t h e  win te r  a n d  a r e  n o t  identified 

individually.  The  n u m b e r  of miss ing d a y s  for these cases is approxima-ied 
--C- by t h e  total number of missing hoi;rs during t h e  p e r : ~ d .  i he beginairig 

2nd ending d a y s  f o r  t h e  da t a  gaps 3r.d f3r the ad j . i i tmck~ ts  to raw d a t a  

ior-elate w i t h  the inspsctioi: a n d  maintenance d a t z s .  Reiative huiilt?it;/  

d a t a  for- m e a s u - r m e n t s  k4iith \ri i: id sgeeds l sss  than I .i) niisec a r e  not v a l ~ d  

a n d  ti:us i lo t  used in ca!cu lat ing the p e r c e ~ t a g e  oi t s i a i  obssi-c - t !oc~s  for 

z a c h  month, w h ! c h  a r e  t a b u i a t z d  in  Table 2 . 7 .  %oweve!*. t h e s e  r:tr,sir?s ",ii 

v a l u e s  do ~ ; c t  ~ r ~ : ~ ~ t ~ t i i l ~  d a t a  gags ii: IFz ~ i e  7 -4. 



TABLeE f . '. A N G b L A R  ELEVATIONS OF TERRAhbi  QBSTRtlCTIOP4S 

AROUFJD SHERMAN "iEATE.iER S-TATION 

Azimuth(1)  

( 'True) 

9 - ( 1  ) Idease red a z i m u t h  a n s i e s  a r e  in degrees From m s g ~ e t i c  nnrt!?. 1 he 

correctioi~ to obtain degress f roi*: t r u e  n o r t h  is 27 .5" .  

( 2 1  v e i t i c a i  ingies a r e  measured a b ~ v ~ .  tiii- horizantai :v;tk: a hart:! j i t y a * e l .  

( 3 1  Poi-ts used are  selected nrouj~ta;i:  peaks s r h z r  f ea t s res  

5 11 r'i.oil:iii i i l g  the  wcz-thel- s ta t ion f I - Q ~  sc!ar se--tss:- 
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TABLE 7.3. INSPECTION DATES AND MAlNTENANClE 

SWERMABi CL4MATE STATfON 

OCTOBER 1 9 s  TO DECEhfBER 19M 

Inspection 

Date 

Switched to 30 m i n u t e  recording intervals 

Nolrmei 

None 

None 

RH sensor calibrated 

None 

None 

fia~r")e 

Sensor i!rray disconnected 

Solar sensor removed 

Precipitatior, collector instai led 

Sensor a r r a y  reconnected 

RH sensor cafibrated 

Ss fa f  sensol- reconnected 

A n e m o m e t e r  a n d  wind vane repaired 

None 

None 

None 

RH serlsar calibrated 

Mane 

PIClTE: i r-i~:>ections noted where no m a i n t e n a n c e  4 i . 3 ~  per-for*med a r e  dates 

\*!heii casse t te  :apes ivere repiaced. 
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TABLE 1.5. ADJUSTMENTS MACE TO RAW DATA 

SHERMAN CLIMATE STATZON 

OCTOBER 1983 TO DECEMBER 19M 

Sofar 

Adjus tment  

RH 

A d j u s t m e n t  

-70 RH 

Points 
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2.0 ANNUAL DATA SB.4Mb3ARVe 

Table 2.1 presents a summary of the rna~thly averages or toi:afs for each 

parameter for t h e  full period covered by th is  report, October 1983 to 

December 1984. The symbols used in t h e  table are  explained ir. Seetion 3 ,  

Rcport Preparation. Conversion factors at-e provided in the appendix. 

T h e  da t a  reported here in  are also summarized in Figure 2.1, a sequent ia l  

plot of a!! t h e  measured parameters. Annual summaries for priior years a r e  

provided i n  t h e  prsvious data  report ( R & M  Consul tants ,  1984). 

With this report, a s h i f t  has been made f rom presenting t h e  climatic data 

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

caiendar year  format matches  t h a t  used by t h e  National {Oceanic 3nd 

Atmospheric Administration (NOAA) in reporting ciimatic data.  and 

simplifies comparisons. F u t u r e  reports wili also be for calendar  years.  

A s u m m a r y  of t h e  percentage of trsabie da t a  recovered for  each  ciimatic 

parameter by m o n t h  d u r i n g  t h i s  reporting period i s  presented in TabIe 

2.2.- The cumulative percentage in this case applies for t h e  whole 

75-month period. 
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O c t o b e r ,  t e4ak*amb1ssv, 1983 

-- - 
R p r t  I ,  8984 
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7.3 Description af Symbols Used in Annual  and Monthly Summiaries 

3.1 .1  Annual  Summary 

Blank  entr ies for monthly  values  indicate t h e  s ta t ion h a d  

no.t ye t  been installed a t  t h e  si te or t h a t  i t  h a d  been 

removed prior to t h a t  month. Installation a n d  rbemoval dates 

a r e  noted on t h e  tabte as we[!, 

Insuff icient or partial  d a t a .  M fallows average and /o r  tota l  

va lues  i f  1-9 daily vatues were miss ing da ta  f c t r  all or  p a r t  

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

d a i l y  values  were miss ing  or contained m i s s i n g  da ta .  

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

confus ion  ( i  . e. in  prevailing direction). lul fcl lows avel-age 

a n d / o r  totai values for the year if a n y  m o n t h  was m i s s i n g  

d a t a .  M appears alone for the year if any m o n t h  was 

miss ing  enough  da ta  to require it to have an M alone or if 

three or more m o n t h s  were m i s s i n g  aiJy d a t a .  

Erroneous or m i s s i n g  data (may be  from 2 to 6 asterisks, 

depending on number of digits possible in  t h e  v a l u e ) .  

As te r i sks  appear in pisce of t h e  value if all readings 

required for dsterminztion of t h e  table vaiue were m i s s i n g .  

A d a s h  in  t h e  houriy precipitation table indicates the 

ucaiume far "ekat h o u r  is n o t  k.i?own, b u t  the curf lu lat ive lord 

of precipitation over t h e  e l !  of consccu i iv r  dashed 

~ C O L A Q " S  1s incliltp~Jed i g ~  the n ~ x t  bt3i.js- 2 t ~ ~ i k "  is3 



i-eported. Similarly, a d a s h  for precipitation i i t  the m o n t h l y  

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

known,  but the cumula t ive  total over t h e  interval of 

consecutive dashed days i s  included in the neixt  day where 

a value i s  reported. 

3 . 2  Data Computation Standards (Climate) 

Conversion factors f o r  u n i t s  are presented in t h e  appendix. Specific 

segments o f  t h e  monthly reports are described below. 

3.2.7 Graphical Data P 1 3 t  

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

and /o r  computed data .  

3 . 2 . 2  Hcurry Precipitation Summary Table 

Woli rly precipitation values a r e  caiculated a s  t h e  dif ference 

between valid (current a n d  preceding) consecutive hourly 

readings. When either o i  these hour ly  precipitation readings a r e  

invalidi n o  value i s  reported fo r  t h e  current  h o u r .  No table is 

published for t h e  w i n t e r  m o n t h s  (October t h r o u g h  March)  un l e s s  

a heater  i s  p a r t  of t h e  tippin9 bucker ins ta i la t ion.  

3.2.3 Rfonthly Summary Tabfe 

I 

I ,  Fviaximum daily a n d  monthly temperatures a r e  determined 

f rom ail vaiid recorded temperatures. 

2 .  Miniinurn daily a n d  m o n t h i y  temper-aturc.3 r ricteriilinrd 

fr-om a!! vai ict  recorded tempel-atiar-es. 



3 *  Mean daily and monthly  temperatures a r e  determined from 

al i valid recorded temperatu res . The mean daily 

temperature i s  d~termined from the mean of t h e  maximum 

and minimilm temperatures. The mean month ly  temperature 

i s  determined from t h e  mean of all reported daily mean 

temperatures, 

4-  Resul tan t  daily and  monthly wind directions a n d  speeds a r e  

summed vectorialiy from a l l  valid readings. 

5- Average daily a n d  monthly  wind  speeds a re  detlermined from 

all valid readings (ar i thmetic mean). 

6. Maximum daily a n d  m o n t h l y  gust  speeds a r e  determined f r o m  

ali valid readings. Associated directions a r e -  t h e  r e s u l t a n t  

directions f r o m  t h e  recording interval in  which t h e  peak 

in te rva l  y u s t  was observed. 

7 . Prevailing daily and rrisnthly directions are determined f rom 

a l l  valid readings. The  reported v a l u e  is t h e  m o s t  f requent  

di r e c t i ~ n  observed. 

8 . Mean daily a n d  m o n t h l y  reiative humid i t i e s  a r e  determined 

- f r c m  ail valid readings (ar i thmet ic  mean). When t h e  wind 

speed i s  less t h a n  1 m/sec, t h e  RH value is omit ted f rom 

the  averaging (bu t  i s  displayed in t h e  graphical da t a  piot 

a n d  in t h e  three-hour table]. 

9 ,  Mean daily a n d  nonthiy i : iewpoi i~t  temperatures are 

dzter~ninec! !ram ail val id r-eadings (ar~ithnetic m e a n ) .  

Dewpo ic ts  a r e  o m i t ~ e d  ~ h e i - 8  t h e  t v i r ~ d  speed i s  less t k i ; i - t  

1 i s  wt7ei.1 t h e  dewpoint caicuiates  to a vaiue gr-~z!zr  t h a n  

* h e  recog-ded tenpera i ;u*  3, or itjhefi t i t e  dei,vpcint caic\~ia;,::. 



to less t h a n  m i n u s  47 degrees or  more t h a n  27 degrees 

Centigrade. 

10. Daily a n d  monthly precipitation values are determined f ram 

ali valid readings. 

11. Daify a n d  m o n t h l y  solar energy values are  determined from 

a l l  valid readings. Daily solar energy ( i n  wabtt-hours per 

s q u a r e  meter) is determined by averaging t h e  recorded 

soiar intensity [which i s  in milliwatts per s q u a r e  centimeter) 

and converting t h e  units. T h e  month iy  vaiue i s  t h e  s u m  of 

t h e  d a i i y  values. 

3 .2 .4  Three-Hour Summary Tables 

I .  The t empera ture  reported is t h e  temperature recorded a t  

the specif ied time. 

3 
A.ea The dewpoint temperatu re reported i s  t h e  dewpoint 

calculated a t  t h e  specif ied t i m e .  Dewpoints a re  omitted 

w h e n  t h e  wind  speed is less t h a n  1 m/s, w h e n  t h e  dewpoint 

is calculated to a value greater t h a n  t he  recorded 

temperature, or w h e n  t h e  dewpoint calcuiates to less t h a n  

m i n u s  47 degrees or m o r e  t h a n  27 degrees centigrade, or 

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

3 The relative h u m i d i t y  reported is t h e  h u m i d i t y  recorded a t  
* 

the specif ied t ime .  

4. The w i n d  direcxion reported i s  the three-hour  vectoi- iai 

r es i i l t an t  sum of d a t a  recorded up to  t h e  specif ied time. 

5 ,  The t#v,Yinci speed reporred i s  t h e  three-  hoiji. vtr-cto! ;a! 

ihe-:j l t r ; i l  of tjaf-a reiardccj i jr j  Ih.2 ;psc- i f ie t i  t ; l ; ie  



6 "  .The gust direction reported i s  t h e  direction of ithe maximum 

gust recorded during t h e  preceding three-hour  period. 

7 .  The*  gust reported i s  t h e  maximum recorded d u r i n g  t h e  

three- hoar period. 

8, The r ad ia t i on  reported i s  t h e  solar radiation in tensi ty 

recorded a t  the specified time. 

3.2.5 Wind Frequency Summary Table 

Reported data  a r e  determined f rom ail valid pairs  of readings. Valid 

pairs of wind  da ta  are camposed of valid wind speed and  wind  

direistion da ta  for t h e  same ifttervaf. 

3.2 .6  Houriy Solar Radiation Table 

An addition to t h i s  year's report series, hourly soiar radiation vaiues 

a re  averages of all valid readings recorded during the  preceding 

h o u r .  If a n y  data a r e  missing or  inva l id ,  the remaining values a r e  

ari thmetically averaged for the  h o u r .  The daily average  values a r e  

determined by s u m m i n g  the  h o u r t y  averages  for t h e  day  a n d  dividing 

b y  24. If ail da t a  a r e  missing fo - t h e  h o u r ,  no value i s  printed; 

asterisks (***) appear instead, a n d  no va lue  i s  used for  the  hour in 

c o m p u t i n g  t h e  daily average .  

3.2.7 Wind Rose Graphical Plot 

The plot i s  a graphicai representation of the  wind  frequency summary  

stable, 

3 . 2  -8 Obsr-i.vatio.4 Summary  Table 



A n o t h e r  addition to t h i s  year 's  report series is a n  obse~vat ion  

suminary. The ncrmber of usable observations for each piarameter i s  

determined by counting the n u m b e r  of valid readings for t h e  entire 

m o n t h .  The percentag; of total observations is dettzrmined by 

dividing t h e  n u m b e r  of usable observations by t h e  nun t3er  possible 

for t h e  m o n t h .  Data adjustments a n d  additional  comment:^ applicab!e 

to t h e  month  a re  manually entered below t h e  summary  table. 

1 -. The following are t h e  data ranges assumed valitl, based on 

reasonable expectations for t h e  parameters in south-cent ra i  

Aiaska; d a t a  outs ide these ranges a r e  no t  used: 

-- 
i ime:  0000 t h r o u g h  2-100 h o u r s  - a t  specified t i m e  

intervals, 

Temperature: -50 t h r o u g h  '35 OC 

Wind Speed: 0 t h r o u g h  99,Y meters per second and less 

than or e q u a l  to GUST 

Direction: 0 t h r o u g h  360 degrees 

Relative Humidiry:  O t h r o u g h  93 percent 

Precipi tat ion: 0 t-hro?-!yh 99.8 mm. Precipitation dur ing  

recording i n te rva l  115 or 30 m i n u t e s )  shouid n o t  exceed 30 

tnn7 . 

"4 
Solar:  O throug17 150 miIiiwaftr.I 'rm- 



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

2 w Accuracy of t h e  M R I  (Meteorology Research, I nlc. ) sensors 

a n d  processor a r e  as fo l lows: 

Temper-ature: '-1OC 

W i n d  Speed: 20.5 meters  per second 

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

Relative Humidity: 26% 

Precipitation: 21% up to 76.2 mm/hr, 25% f rom 76.2 mm/hr 

t o  254 m m i h r  

Solar Radiation: ~5rn iv  cm -2 

Tape Recorder E r r o r  Rate: 1 biP in 10 7 

3 .  The following are t h e  direction ranges  used in t h e  

prevailing direction. wind frequency ; nd wind rose 

s u m m a r i e s  : 



North 

Vortt~-$C.S~rtheast 

Nar-theast 

East-Northeast  

East  

East-Southeast 

Ssu theas t  

South-Southeast 

Sc g r  t h  

Sauth-Southwed 

Southwest  

itfest- Sou"rwest 

t"lJest 

byest-Northwest  

N a r t h ~ v e s  t 

N o r t h  - Ni3rtRwesf 

350 t h r o u g h  11 

'12 t h r o u g h  34 

35 t h r o u g h  56 

57 t h r o u g h  79 

SO t h r o u g h  101 

102 through 124 

125 t h r o u g h  746 

147 t h r o u g h  169 

170 t h r o u g h  191 

192 t h r o u g h  214 

215 th l -ough  236 

237 t h r o u g h  259 

260 t h r o u g h  287 

282 through 304 

3G5 t h r o u g h  326 

377 t h r o u g h  343 



4 1  (5sne~at  Comments 

4 4 L l . l  Many sf t h e  sensors a r  the methods or' measuring var icus 

parameters hal8e pecuiiarities t h a t  a f f e c t  h4ow the delta 

should be interpreted. The user i s  enccsuragczd to Seccme 

famitiar  with t h e  methods 0 4  summation for ea~ch parameter  

a n d  each tab!@, These are & m i b e d  in Section 3 2  ""Data 

Computation Standards .  " 

4.1 - 2  As described in Sec",jon 2.0,  a s h i f t  is  b e i ~ g  made Prom 

presenting t h e  climatic data cn a water yekar basis to 

presen t ing  i t  for t h e  calendar year. T h u s ,  t h i s  report 

inci i ldes f i f teen months  c data.  At i  f u t u r e  reports wil8 be 

for t h e  caienda;~ y e a r .  

1.1.3 Changes made to t h e  f o r m a t  of t h i s  year ' s  report series 

i n~ !~ - ' de  addit ion of a n  hour ly  soiar r a d i a t i ~ n  tab le a n d  

tabuiation oC t h e  actual  n u m b e r  of usable observations on a 

mcnth iy  basis for each  pa r ame te r .  Atso, t h e  

data-processing program was modified siightiy to perqi t  

o u t p u t  of dai ty prevailing direction when  t h e  wind sp~,ed 

sensor wzs not  operational, and o u t p u t  of speed-oriiy 

parameters [peak gust  &:id daiiy aver-age speed) wherr the 

wind directioil sensor was not operational.  

-.-- 4 .1 .4  The 'J. S. Departmen; of i ranspor"tation ordered z shift o 
Cr t he  t ime zosaes OF central  arad sos4$kesst Jb41a~!<a ii$*l I ~ C ~ C I L ~ E ~ P  

1983. The c.r"giciaB time l in  c en t r a i  Ajr3sk;l vdas adtifarteed i;"qe 

h o u r ,  a n d  ti-ie ocdffical Ssut i3east  A i a ~  k a  t t r i i ~  Y + ~ S  re+--rJ LC3 kei% ug .J 

one I -  i n ak iny  t he  ?\to p r y a s  g n  the same t i m e .  ST p ~i i 

t r - a r r s ~ l i o t i  a a x ~ r f - e d  v%>bIex""? :- n"l: yp&:ii-~q:; - : i i ~ ~ e  fa t -w i~ { j *  L . i j  

1) F*# * - * 3 i,:E 3 \i <-{;t~bp 3[), 1 $!cp*-l iJ i Pk t? 



tk*.? data  i s  thar  a m  h o u r  \gas "lost" bepazen ~ i i i i n i g h t  a n d  

0100 can O c t ~ b e r  39. There ap-3 t h u s  no data  a t  all for 0030 

a n d  QlOO on t h a t  date. 

3 .  i .5 k~..lissiny data vaiues h a v e  beer? estimated where possible. 

Estimation, which iQas acccmpfished by manuaiiy editing t h e  

r a w  computei- da ta  files, was genf-ally [imi-ted to  63:a gaps  

~i a n  h o u r  or less, where interpt3lstierl behggeen th; 

preceding a n d  fallowing va!id data paints could be used to 

estimate t h e  miss ing  points. i nterpoiatior: rvas $kerfarmed in 

t h i s  m a n n e r  for temperature, relative humid i ty ,  and solar 

~kadiation d a t a .  

Scjiat- data  havsf been estimated only for clear or unifarm!y 

cloljdy days a n d  then only if n o t  near  t h e  peak aialue of t h e  

c'ay. Frecipitztlsn i s  estimated nnly i h n o n e  a t  a i !  occurred 

durtng t h e  in fcrvdl  o r  i f  the t ips  of t h e  tippins bucket 

were man2~ally counted dug-in9 a r z i n f a i l  event .  :$find speed 

a n d  dii-ection data  have been estimated by interpoiation ~nfy 

i f  the preczding and Foiiowiny g ~ i n d s  were %vtery u n i f o r m .  

Pea% i j ~ t  sp2ecg- h a y e  n e t  been est imated a t  a i i .  

The r c c a r d i ~ ~  jn tervai  :++;zs ~!:anged prior- to t h e  w i n ~ e r  of 

igB3-84 tc pei-~:ii recar-difis o i  data far lo - .~er  pericds of 

, i s  rime in t h e  e%+t-li;i; m o n t h l y  ma in renanc2  t r i ps  t3 '" ttze statjar) 

L*re de iaysb .  The intc- i - ,a '  was c h a n g e d  Froin 35 minutet; ts 
(I " 30 m i n u t e s ,  i i h i i : )  I nc rease6  t h e  maxiinurn recora  iength p e r  

d a t a  tape? .;pprcximatei\, s : x  itjeeks to 3ppf-o +k 1113ate+i5! 
-- 8 ~ i * ~ ! ~ ~ a e  mon-izhs.. m e  si\:i, :? :*;;35 made in UotpmSer- IF483 zi: 

a i l  sLisiti-.ia Easin sf-stic->s GnLj !s ~ ~ ~ p i : l ~ - 3 g i *  ai:]t-2.vs d;b4z 
I- r-lxjutqa t -zkp  a& b t ~ ~ i ~ g ~ .  



precipitation from 8/21 m 6/24. The solar r,adiation ar,d 

wind sensors were not repiaced unt i l  8/26 .  As a rzsult, a n  

additicnal tivo days of data  were lost i c ~  these parameters .  

4 - 2 Comments on Specific Parameters 

4 2.1 Precipitation 

Precipitation data  are generaiiy reported for A;3ril t h r o u g h  

September only. T h e  stat ions do not  have hea'ters in their 

precipitation sensors (tipping buckets!, so they are unable 

to record precipitation witen t h e  temperature i s  befow 

freezing. The sensors a r e  cafiSrated to tip fo r  3.2  mm 05 

rainfa41 a n d  stat for s n ~ w f a 1 I .  The sub-f reezing 

temperatures may cause 3 ~ O S S  or a delay of the recorded 

precipitation. kqinds frequentiy blow snow away f rom or o u t  

of (or occasionajjy into) the cnliector, a n d  snow coiiected in 

t he  bucket may not  be meited and recorded unt i l  t h e  nex t  

occurrence of % a r c  wea the r ,  possibly days or weeks  later. 

The m o n t h s  of Sctober throiish blarch vet-y of ten have 

sub-f reez ing  ternperatu res on nearly every d a y  of t h e  

morlth, silt t h e i r  precipitation records h a v e  beep omitted. It 

shocr!d be noted t h a t  even in t h e  m o n t h s  where preclpitatiori 

da t a  a r e  r c.;ci-ted ( i . e .  Apr i l  t h r o u g h  September), t h e  

acci i r rencr  ~f sldb-f rzezinc temperatures coilid af fec t  t h e  

t i m i n g  ai7d t h e  recordsd amount of precipitation. The user 

s h o u [ d  exei-cis:? caution a n d  nrake  note of the c a n c ~ r r e n t  
I 

e n ~ z r - a  t u  re5 in in terpr2~lng thic pi-eclpitaiion i-ec~ie<A>. 

*" *" 

1 he Sherman data  a r 2  presz3:-c! for  O ~ t z b t r  !$183, I ? e ~ p  :l 

t h e  ~ c c : ~ r r e n c e  of s u h - f r ~ e r i f i g  ;er;~pzr*a!ures $<<4dk-fzi 

d3b s. This i-nay ~ i i ~ s  w t - 0 ~ ~  : n  :he -ep2i-;..n.; ,.;f I ; ~ G  ::r::j,tlc; 

??" l % - a t ?  .:!I?Qc$fi" i " " " d ,  ;$;?<j 

i , i j  1 ?""" t'!" ; "' ' " ' ^ "  
*b i: $ i ,LA .,:16 d g ' 2 ~ ~  i v s - ; ' j  



every day i n  e a c h  rnonth h a d  temperatures ~bolve f reczing , 

habyever. T h u s ,  t h e  daity totals may be reasonably 

accurate, but  t h e  timing within the day wo~iild not be 

reliable. 

Precipita' fata for April t h r o u g h  t h e  first hal f  crf Augus t  

in 1934 a:--. mi s s ing .  The tipping-bucket galge was not 

func t i on ing  properly un t i l  A u g u s t  2'1 when it wras repaired. 

September is t h e  only montt: during t h e  year wi th  a 

complete precipitation record. 

4 .2 .2  Relative H u m i d i t y  a n d  Dewpoi nt 

The re ia t i ve  humid i t y  [R.H.) sensors used a r e  printed 

circuit elerne * h i g h  sense c h a n g e s  in R.H. by c h a n g e s  in 

impedance. he sensors, n a n u i a c t ~ i * e d  by P h y s - C h e m  

Research Corporation, ha%ie chemically-treated s u  r-faces 

w h i c h  degrade with t i m e ,  and a r e  t h u s  very di f f icu l t  t o  

keep in caiibration. M a n y  of the m o n t h s  t h r o u g h c u t  t h e  

y e a r  (and a t  all stations) therefore d i ~ ~ i j y  s ign i f i cant  

varia t ions  in  R. H. p a t t e r n s .  Theoretically-, t he  maximum 

value a n  RW reading c a n  obtain i s  39%. tiowever, i v h e n  t he  

sensor i s  qot caiihra ted cot-rectly readings may exceed  

4 QQB o r  they  may be noticably too !ow. A d j ~ s t m z n t s  a r e  

therefore made according: y . 

,4ri addit izna! co i~s idera- t ion w i t h  r-espect to dewpoint  i s  t ho  

f a c t  t h a t  it I S  not compe"hed :&en t h e  i-eported wicd sptled 

f a / !%  b e i ~ ~ ~  / i i i a d z q u a t e  aspiration t i l e  

-8- t P 2 .  ti. sei?scjt*. I l ~ i s  typici-iiy C : ~ U S ~ ? S  ~ ! i n > i r ~ a t i o c  of a t  l eas t  

one d ~ w p o i n t  valtic: on near ly  evet-y 1!2y OF d a t a - c i > i l e c t i o n  



4 ,2 ,3  Satare-. Radiation 

Daily a n d  month ly  solar radiation values are thie cumulat ive 

ta ta i  energy, computed f rom sll vz!id r c a d i n ~ ~ s  for t h e  

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

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

large segments of miss ing readings ( i -e .  from the  period of 

very low intensity a t  n igh t  or t h e  period of very high 

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

of the hourly solar radiation summary tabie t o  g e t  a fee! for 

t h e  frequency a n d  t iming of lost solar radiation data.  

Caution should be used when  a s ign i f ican t  a m o u n t  of d a t a  i s  

missing. 

A n o t h e r  f r e q u e n t  concern in  t h e  processlog o f -  solar data  is 

t h e  presence of non-zero min in i im  vairies. Since t h e  
3 

sensors have a stated Gcciiracy of 25 mW/cmk, t hey  often 

record a reading of O (during n i g h t )  as 3 or even 
3 - 7 m W i c m - .  i h i s  also can b i3s  t h e  daily or monthiy  totais,  

m a k i n g  t h e  c ~ m p u t e d  enersy  m u c h  h i g h e r  than the t r u e  
2 sofar energy. A,n error  of +-I mkVizm on every reading wiil 

cause t h e  computed daiiy total energy to be h i g h  by 140 
C1 

wat t -  hr'cm". Readinss  d u r i n g  perlads w h e n  t h i s  sensor 

of fse t  was demonstrated have  Setin adjusted downward ,  as 

noted in  Table ; -5. 

4 . 2 . 4  Wind Spee~d and Directict~ 

Several  ii~ebsui-enients of i i i n d  speed isind directicn. arid 

-eak  wind ~ i ! s t s  ;%c:*-=. iost 5eti.ii.eti Qctcber  13d3 a n d  .&pi=;! 

a t  $. 4 and a g j i ; ~  froin S ~ p ; ~ n ~ ~ e r  th roc:y i 2  Octob;lr ;a" " ..L,A d u e  t\a 
1ntqa-fnittcnP f ; - E F a E i q . 3  ~ , f  & % -  

-." 
L \ * ~ i  7d V a n e  3 ~ "  3 ; " : ~ r 3 ~ r ~ " r . - " t ~ r * ,  

,-I, 1 :: <7 C " 3 3 C: i r." r l  7 tr* -z 8 ' * fitast ,:j- kt*;ji?d # 8 * " - i 1 : :! a f ;I Li", 2 t" e 1 <: 5 :: 

I i * , t>~L: i~r , i~~~ *;j~>,f [ > r ~ ~ ~ ; r r i 7 : ~ ~ -  t *  . ,a "0: C '" i a *  I' i 



typicsily freezes and  seizes up when t h e  temperbatare drops 

a f t e r  a rainstorn1 or  f reezing rain event. It t h e n  s t a y s  

s t u c k  until t h e  temperature rises above O°C o r  i~tnti! a wind 

e v e n t  3ccurs  t h a t  i s  sufficiently strong to free it. 
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SMERMAS STA-E-ION 

OCTOBER 1 9 a  - DTTECEktBER 19@ 

Each month's climatic data summary repart consists sf t h e  following 11 

pages  : 

Hourly Precipitation Summary Table (or note page) 

Three-Hour Summary  Table (Days  1-91 

Three-Hotir< Srgmmary Table (Days 1PI-:8) 

Three--Hour S ~ m m a r y  Table f Days 19-77) 
- 
i hree-Hour Summary  Tsble [ D a y s  26-31) 

XIonth!y Suxzary  Tabie 

!vionthly Graphical Plot 

Wind Frzcjuency Summar-y Tabie 

'@Yistd Rose P50t 

Hourly Solar  Radiation Summary Tasie 

Observa t ion  Summary a n d  Note Page 
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DEu d l # B  IliMB GbST EAX, P.rttiR PEU gf#B g3NB GUST R A X *  2GUW DEU MIND MfHD &US7 #AXl 
HDNG TEAP, POigl RH DIR, 5%. 812, GUST 240 HDNG TEHP , ?Of HT 8H BIB, SFB, 013, &Sf  RAB NDke TE3P, POINT R W  BIB, SPD , BER . GG%H 2dD 

T P %  c DEE e z DEE,  r4rs ~ z c ,  x i s  ~ i i  ~ E G  c DEE c x BEG. W ~ S  DEG, nrs HQ BEG c DEG c x 33% : j i ~  0 ~ 2 ,  fit5 ~b 
--~--O--LI---I---l--------------------- - ~ - - - - - - I - - C - - 1 8 - - - - - - - - - - - - - - - "  ------.l)-i--.--------------*----------- 

3E2 &i&D UlND GUST !$A%, gUUR ?Ek4 M3&88IM@GUST8A"r l  PGUR DEM % F N B M I % D G I ~ ~ S ~ ~ ~ ~ ~ ~ X ,  
HDNG TEn3, POfHT WH DZW, $PD* DIW, GUST RAU WDNG TE#P. P!>SgT ?!+ 9iR, SPD, $3, GtSf BAD NDkG i%$?, PGP%T P3 53E,  SPD $12, GJSi 3AD 

PEG C DEG C 2 BEG, $55 BEG, HfS $U BEG L DEG C X BEG, WiS PEG, #J5 t%i DEG BEG G Z @fGU Y i S  GEG, 8iS 
P1Ie--ro-r--r-^I~l*--~L~lg~Q-M1DI-~--*(;i(;i(;i(;i(;i(;i-(PIICIIIII B~~--11~--LI--il-----I--L---B-I--III.l.------------ -----------------I I-1---(;i(; i(; i-----O-l---C--*-- 

2348 -5.3 -9,7 5% 062 ! , I  Ob4 3,2 O $308 -2 .7  -!,6 (39 @ $ 9  1.1 $23 O 0360 -1,3 n%%%% 22 3E0 ,!I O C 5  1 3 5 
4550 t . 4  - 9 . $ B b  Q3R I , $  653 3,2 8SbDQ -4.4 - P , 3 7 b  $22 ! , O  3!7 ? ,5  3 3649 - , 2 % % 9 9 *  85 024 .5 851 1.3 d 
5986 - 2 : :  - 9 ' 2  58 054 1'3 $63 4 , 4  9 $?GO - ? , 5  ***a% 75 041 s P  323 S 4 2  5 3900 2 * 4  71 $55 , B  021 ? ? 11 
s290 1, "  - 3 . 2  $ 4  gb? 2 * 1  858 ? , I  24 j2BO h,O - 6 , 4  41 04$ f , 4  153 3,s 29 2268 6,s -5.8 $3 065 i j $63 4.3 32 
!=nu ?,s A Z  Bbt 1,5 863 h ,d  4 lfDD 6,: -5.5 43 871 l * t  ! ? 4  5 - 4  7 1580 5 # 9  -9,8 4;  t?Z :,B $75 5'3 ? 

1 , $  -9'1 43 $67 :,? 058 3 , a  9 133$ - , 5 + % ~ a 4 7 5  694 .S kf6 ! < P  3 2 * 4 % a # a s 7 \  855 ,9 qif Z.5  
2"10 ; , ?  - 8 * f  "j i376 1%; Oh? 3,: 0 ,2100 - ,?  rn.-& 73 #"; ,7 825 !,y @ 2530 - . 7  E % % G ~ !  84 $92 - j :;? 3 
Zra]fi ' 1  -7.4 51 $50 1 5 048 4 % . t  $ 2 4 6 9  - 3  ~ + 6 d %  77 879 g 068 1.9 3 2488 - , 4  - 4  8 74 342 s y  $34 : j -2 



1;;;" (1: (13 f Z $3 "8.i i.,, "T" ;r% tt-4 *T- $3 , Iil F4 

$3 e.3 5% 11: -r- $+@ r - - e  3. 13 12 t:r rmr: I-,. 1":: I:: *T" E? ::s: %:: g:s g-3 {:I ,y [I: -mie 

=,' L!i:!{z;Y LdC-'% i 
i 1 , itra.,R S t . lMMARY F f3R  !?H-tf"%Mrrir.! WEATHEi? % ? A  P'TON 
a;ti;qTi-"r T A K E P ~ .  1)UR T N G  9s t s b e r  . 15385 

sEQQR 4 "' urJ kh3Q biIhEr GUST BSfiX, HOUR BEU UlhD MIND GUST #AX, EOCR DEV %!dB MS&D GESV f lAX, 
~ B B H G  TEHP 9 ~ : ~ f  R~ D I R ,  SFD, QSR a G~JST xn'is g o ~ e :  TEnp, POINT RM DIR, ~ P F ) ,  nlia. Gusr R A D  ~ D H G  POIHIT 53 91Re 3311. Dl2 2G5V 825 

DES C ZDEZ G ?j PCG, ti15 BEG, P:'S ?U DEG t DEG C X BEG W/S DEG, $4 #U BEG C BEG C X PEG, EJS DEG. 9t5 fib 
l ^ l ( - r - - . r n 9 - - - - - - - ~ - ~ - - - - - - ,  -----------.-----------------------*------ ---------------..------------a 

$360 - 1 .  l %+a** b6 022 ,P 359 2.5 0 030Q -Slf %%%$.% 68 834 .P $20 2,s O 0300 -2,s  naew%iri ?? -356 "13 at5 i ,3 0 
OSiiki -2,7 -4.7 Eb $18 1.8 328 2,s 3 ObOIZ -5,z "93% 73 09b ,5 W? 1,- 9960 -1 " 4  ~~~~~~ 92 045 .4  035 L,"3 Ir 
$888 - I  2 -3.9 82 059 $ b  075 r ,? 2 il9bf0 -4,9 us%%% 84 049 ,13  029 1 ,P 2 8808 - 1 2  grsari 53 ~ ? b  .g O?B "I? 2 
12flir - , S  -5*5 70 Q13 l a ?  003 3 , 2  b 1288 -"14 s+@3g 81 a20 ,9 806 2.5 3 1208 ?,2 -1,61 76 $40 ,3 if54 75,2 7 
1506 --,293#93&;T 322 l c Q  @I? t , ?  5 lSQO -1,O @gg#gk57 813 ,8 025 1,9 1508 2,7%39%.lri37 Or57 3 BS% Ps5 5 
a8136 -5,! 43g.32.3C 81 990 f ,D ilB7 1,s 0 lBOB - * ?  ?D OZ8 ,b 034 1 .B 18Qo -.l.!l -3,2i 85 049 ,8 883 2 , 9  9 
Zf 00 -5,B %*a** 13 198 .4  $PI% 5 , s  3 ZSBB -,3 3aaas $1 038 - 4  048 1 .S  1 21\36 1.3 g%a@%i 70 031 t , b Q24 2,s d 
2468 -S,O gfsg4d.&6 02: I s 0  028 285 9 2100 - I s 2 f f ~ ~ ~ ~ 8 0  1343 3 1333 1,S D 2400 6 ,4~~3~3 i6123  3% 61, 1575 3 ,5  0 

hi;iaW gEg UIBB UIND GUST EBX HOUR -I-* trti bIN9 d3NB GUST ERX, gOU8 BE& %I#B MIND GUST HAX, 
% ~ N G  1 ~ 3 f ,  ?Q9#9 RH BIB, SPD, BI3.  GUST gAD gD&G ?ESP, POIgf RE Oi9, SBD, DTR + GUST RAD 3DHG T E ~ P ,  FOl#T RH DIR, SPB, QIfl @ST 869 

DfS d BEG C X 832, 3+55 BEG, ~$5 EU DEG 2 DEE G E BEG, $IS  3EG. HfS  DEG C DEL; C: Z DEG, 665 DEE;, Y/S EU 
----------------------------------*------- ---------------------------------------- -eOI---~------Ul----~------------~------ 
0308 -,9 *%$%fa 77 ilZ 028 ?,5 O 03rJO - to ,@ #Krt.g* 84 $79 , Z  g98 .6 U 4200 -9.8 -f1,4' 85 $3 ,,7 664 ! ,9 0 
khRS -1,5n3%##80 $49  ,T 836 1 2  O O b O O - t l , b * n a n % @ J  $o3 357 1 3  O $ b O S - f ! . @ r a r % $ z 4  666 ,fj 063 ! , s  3 
$ 8  d , $  - 52  b8 925 LO $42 f .3  A O 9 0 @  - 8 , 7 n % g # % 3 6  Bb3 ,5 563 1 * 3  4 OFDO-?8,3a%waa85 dF4 .5 O P f j  !,3 4 
120$ 4 , s  n*gg* 45 055 ,2  812 1 ,9  24 i t O D  2,9 -b ,b52 $72 ' 9  BB! 3$2 29 1205 - 4 , 8 % % 3 # # ? 3  :02 ,S $70 $ b  
25i6 3.6 -3,1 62 73b 1 , 1  28s '!.d 5 1,s %%#I% 52 882 ,3 975 1:4 3 1500 -,9 -3 3 53 $58 ,@ 023 1 ' 5  
IQQg $ , a  +%*%a $b 3 3 -  .? 224 ~ 8 . i  " C 1688 -,& - 4 , b ? 4  ?$3 ":4 212 3,W 4 '1800 -L,$- ' ; ,54? bj50 t , 3  032 3-5  8 

-4.9 .ie-@%s$ 88 333 , 2  835 1,3 8 2:tif -4 , f i  ~ g w w +  83 $88 .% Zo"5 .5  8 2188 -1 .b  - j ? , . i  Q 435 i , a  $35 3,: 
2 4 0 6  - 7 . 9  aagK4 Bfj $66 ' 2  113 f , 3  2 290$ -9,& +#%## 88 38@ .5 a?$ t ,3  8 2908 - 2 , &  -13.a a3 329 4.5 633 3.3  2 

&r3R DZL %IRB %HkD GUST HAX, #oDR PEU Glgb gIRD " 2 S T  #&X, b@U3 DFU dIND g7HD -:EST PAX,  
dDHG TEnP, POlkT Pi4 D M ,  SPD, hi? ,  GDST RhD HQHG TESP, POI#T a!! D l R ,  SPD, DTK GtST 2fiD 2DEG ?5HK P D M T  3h 93. 2 P h  D13 339: ?6+2 

BEG 2 DEC 6 X DEG, $15 DEG. HPS BEG C BEG C Z BEG, kiS DEG, 5 i S  3U 3E6 C DEG iS t 8%' W S  DEG :"i? 54 
-.-1--1-0-1----411-I.*1.--..llE11--------- ---I-- --~lP------I-L-l--I----Ic.Il--------.----- --------_-I----LLI-.-------~--~(-.1---11--.--1111-1*.iT"l. 
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