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1 .O BACKGROUND 

1 . I  Purpose 

The Kosina cl imate s t a t i o n  was illstalled t o  a i d  t h e  A laska  Depar tment  of 

Fish a n d  Game (ADFEG) w i th  their caribou s tud ies  in t h e  area,  and to 

s a t i s f y  hydrology d a t a  requirements for  t h e  a rea  south of the S u s i t n a  

R i ve r  in t h e  Tai keetna Mountain d r a i n a g e s .  

1 . 2  Stat ion Description 

The Kosina wea ther  s t a t i o n  i s  s i tua ted  on a bluff a t  elevation 2,700 feet ,  

about S mi le s  s o u t h  of t h e  S u s i t n a  River,  and approx imate ly  % mile south 

of the Kosina Creek a n d  Gilbert Creek confluence a t  la t i tude 62°41'40fqN 

and longitude 147'58'20"W ( r e f e r  t o  F igures  1 . I  and 1.2 f o r  location). The 

t e r r a i n  to the  s o u t h  of t h i s  s i t e  rises gradually and i s  charac te r i s t i ca l l y  

rolling t u n d r a  wi th  patches of dense wil low and a few isolated spruce 

trees. The elevation increases to 3,500 feet wi th in 10 m i l e s  of t h e  s ta t ion ,  

a n d  t h e  Ta lkee tna  mountains r i se  to over 6,000 feet  a b o u t  8 rnises s o u t h  csf 

the s i t e .  These shade the i n s t r u m e n t  a t  s u n  angles less t h a n  3-4° above 

h o r i z o n t a l  (see Table 1 . I  f o r  a n g u l a r  elevations of t e r r a i n  obstruct ions) .  

M t .  Watana to t h e  w e s t  r i ses  to 6,255 feet  l ess  than 6 miles f r om the 

s t a t i o n .  'This f e a t u r e  i s  s ign i f i can t  in t h a t  it shades t h e  i ns t r umen t  f r o m  a 

western s u n  throughout the  year .  p a r t i c u l a r l y  i n  the summer. 

Winds in  th is a r e a  a r e  variable depending upon the  movement of s torm 

systems.  Southwest winds a r e  typical during t h e  summer when storms 

blow in f rom the G u l f  of A l a s k a ,  a n d  north o r  e a s t  winds occur frequently 

during the  w in ter .  

1 - 3  Methods cslf Data Cslilectioaa 

The cl imat ic  da ta  a t  Kosina are  collected using a Model 5100 Weather W i z a r d  

Digital Weathe r  Stat ion ,  manufactured by Meteorology Research, I nc., now 



F * . ; for t  I n s t r u m e n t  Company. The W e a t h e r  Wizard measures,  

p r y i  a n d  records severa l  weather parameters ,  which a r e  descr ibed 

below. A 12-volt power supply powers t h e  station a n d  i s  kept chargzd by 
D 

a s o l a r  panel. Data a r e  r eco rded  on a low- temperature casset te  t ape  a t  

3 0 - m i n ~ t e  intervals .  The s ta t ion i s  v is i ted appr-oximately once per- month 

for  maintenance and repa i rs ,  and to  r e t r i e v e  the  d a t a  tapes .  

Recorded d a t a  include ins tantaneous values of temperature,  r e l a t i ve  

humidity, solar radiation in tens i ty ,  a n d  b a t t e r y  voltage; the  cumulat ive 

amount of precipitatiorr measured s ince t h e  l a s t  reset; and several  wind 

parameters .  Wind direction i s  sampled every 15 seconds a n d  averaged 

over the  r e c o r d i n g  in te rva l .  Wind speed is measured by c o u n t i n g  each 

revolution of t h e  cup anemometer a n d  averaging the  speed over the 

recording interval (15 o r  30 m i n u t e s ) .  The f a s t e s t  15-second average 

speed f o r  t he  i n t e r v a l  i s  r epo r ted  as the  peak gust .  

The  anemometer a n d  wind vane are  p a r t  of a sensor a r r a y  mounted atop a 

3.5-meter t r i p o d  adjacent  t o  t h e  recorder  shel ter .  The sensor a r r a y  also 

csn"rains a shot3 boom w i th  a radiation shield fo r  the  tempera tu re  a n d  

re la t i ve  humidity sensors. A r a i n  gage and solar radiation sensor a re  

!ocated on a separa te  p l a t f o rm  I 0  meters  to  the southeast  f roin t h e  main 

platform. The tipping-bu.cket r a i n  gage is mounted on a 0.6-meter pos t  

a n d  plumbed vert icar ly.  The solar sensgr i s  ins ta l led  fac ing  ver t i ca l l y  

u p w a r d  atop a 1 .5-meter tripod. 

Table 1 . 2  describes sensor t y p e s  and performance cha rac te r i s t i c s  fo r  each 

paramete r .  The per formance , characteristics were provided by MRI . 
Conversion f ac to r s  fo r  the  units a r e  provided in  t h e  appendix .  



1 . 4  S ta t ion  W is tory 

The Kosina S t a t i o n  was ins ta l led  on August  25, 1980. This r e p o r t  covers 

t h e  period f r o m  October 1983 to December 1984 only. T h e r e  arc  t h ree  

previous d a t a  r e p o r t s  for  this station: 

Repor t  Period Covered 

1 .  Processed Cl imat ic D a t a  August  19Es' - September 1981 

Volume 4 

Kosina Creek S t 3 t i o n  (No. 0640) 

March 1982 (RGM Consultants) 

2 .  Processed Climatic Data  October 1981 - September 1982 

Vol wme 4 

Kosina Creek S t a t i o n  (No. 0640) 

December 1982 (RGM Consultants) 

3 ,  Processed Climatic D a t a  October 1982 - Sep te~ lbe r  1983 

Volume 3 

Kosina Creek Stat ion (No. 0640) 

June 7984 fRGM Consul tants)  

Tabies 1.3 t h r o u g h  1 .6  l i s t  t h e  inspection dates  and m a i n t e n a n c e  performed 

fo r  the s t a t i o n ,  s ignif icant d a t a  gaps,  a d j u s t m e n t s  t o  r a w  da t a ,  and values 

t h a t  have been estimated where data  a re  miss ing .  Periods w i t h  more t h a n  

one h o u r  of missing d a t a  a r e  shown on Table 1.4. In te rmi t ten t  g a p s  in  

t he  w i n d  d a t a  occur f r e q u e n t l y  in the w i n t e r  and a re  not ident i f ied 

i n d i v i d u a l l y .  The number of miss ing d a y s  fo r  t h e s e  cases is approximated 

by the total  number of m iss ing  hours dur ing  t h e  period. The beginning 

a n d  ending dates for t h e  da t a  g a p s  a n d  for t h e  a d j u s t m e n t s  to r a w  d a t a  

cor re la te  w i t h  t h e  inspect ion a n d  maintenance d a t e s .  Re la t i ve  h u m i d i t y  

d a t a  f o r  m e a s u r e m e n t s  w i t h  w i n d  speeds less t h a n  1.0 m/sec a r e  not valid 

and t h u s  not used in  calculat ing the  percentage of total  observations for  





-rAB%E 1 + "% ANGULAR ELEVA-TlONS OF TERRAIN OBSTRUCTIONS 

AROUND KOSINA WEATHER STATION 

Azimuth [ I )  

(true] 

E levatispa (29 

( f t ,  MSL) 

Vertical 

Angle ( 3 )  

NOTES: 

( 1 )  Az imuth a n g l e s  a r e  in  degrees f rom t r u e  North.  

(2 )  Elevations were  obtained f r o m  U . S .  G .  S.  1 : 63,630 scale m a p s .  P o i n t s  

used we re  selected m o u n t a i n  p e a k s  and other f e a t u r e s  s u r r o u n d i n g  

the  w e a t h e r  s t a t i o n .  Elevat ion d i f ferences f rom t h e  weather s t a t i o n  a t  

2700 ft, MSL a n d  horizontal d i s tances  were used to t r i angu la te  the  

ver t i ca l  ang les.  

( 3 )  Vert ica l  angles a re  measured above t h e  horizontal. 



TABLE 1 - 2  DESCRIPTION O F  METEOROLOGIC SENSORS 

S e n s o r  -- Model 

Tempe r a  t u  r e  T57OO 

R e l a t i ~ ~ e H i t m i d i t y  PCRC-I1 
E l e c t r o - H u m i d i  t y  

S e n s o r  

S o l a r  R a d i a t i o n  K S  40013 
Phoeo V o l t a i c  

Py r a  nome te  r 

Precipitation P 5  100 

Wind Speed 5100 

Wind D t  rection 51 00 

D e s c r i p t i o ~ l  O p e r a b l e  Wanqe 

Linearized Thermistor -30'6 - +50°C 

Phys-Chem i ca  l Exposed c i r c u i t  element 10% t o  95% 
R e s e a r c h  Corp .  Senses c h a n g e s  i n  RW by  

c h a n g e s  i n  impedance  

RHO Sigma Corp. Tempera t c i  re-Compensa t e d  0 t o  1 4 0  
S i l i c o n  Photovo!taic Ceil Mi t f i w a t t s f e m 2  

blH I l i pp i rag BLIC h e  t Ra i n Gage O t o  99.8 mrn 

Cup Anernome t e  r 
( v e r t i c a l  a x i s )  

Sensitive Vane d r i v i n g  0 t o  35BQ 
a 360' P l a s t i c  F i l m  
P o t e n t i o m e t e r  

Accuracy 

O C  

26% 



TABLE 1.3.  BNSPECTlON DATES AND MAINTENANCE 

KOSINA CLIMATE STATION 

OCTOBER 1 9 a  TO DECEMBER 19M 

1 nspection Date Maintenance 

Weather W i z a r d  re insta l led 

R M  sensor calibratelcl 

Reset  d a t e  to 006 

Rkl s e n s o r  cal ibrated 

None 

None 

Weather  LVizard r e m o v e d  f o r  n~a in tenance  

Weather Wizait-d reinstalled 

Anemometer cups and w i n d  vane exchanged 

w i t h  damaged ones f r om Eklutna s ta t ion  

WH sensor c a l i b r a t e d  

Replaced a n e m o m e t e r  cups a n d  w i n d  vane 

Sensor  a r r a y  disconnected for a n n u a l  

m a i n t e n a n c e  

Sensor  a r r a y  reconnected 

R H  sensor calibrated 

W H  sscidlates rep laced  

None 

R H  sensor calibrated 

NOTE: Inspect ions noted whe re  no m a i n t e n a n c e  was per-formed a r e  dates 

when casse t te  tapes  we re  rep laced.  



TABLE 1 ,  4 .  EXPI-ANAT I O N  O F  DATA GAPS A ?  
K O S I M A  CLlMATE STATION 

OCTOBER 1983 TO DECEMBER 4984 

App-fox i ~ 1 i i  t e  Nkrmbc r sf' M i  s s  i n q  [?iils b y  Pa r a m e t e  r -_ 

f<i l WS -- wn -- P r e c i ~  S o l a r  -- CLIS t E x p - l a n a t  i o n  -- P e r i o d  - - --- 
- 

f O / i  - 1 1 / 7 7 / 8 3  

1 1 / 1 9 / 8 3  

1/14 - 9/6/84 

? / I  3 - 2 / 2 / 8 4  

2 / 2 /  - 3/3/814 

4 / . 5  l4-I' a 5 47.5 111 7 . 5 4 7 . 5  4 7 . 5  S t a t i o n  n o t  i n s t a l  l e d .  

0.2 Wind vane s t u c k ,  

2 . 5  2 . 5  2 . 5  2 . 5  2 .5  2 . 5  Weather Wizard vat o p e r a t i n g .  

1 Frozen w ind  vane ( i n t e r r n i - t ~ e n t ) .  

0 , 2 l n t e r n r i t t e n e  g a r b l e d  d a t a .  M a l f u n c t i o n  i n  
W e a t h e r  W iza rd  

0.3 Wind" vane s t u c k .  

1 i n e e r m i t t e n t  g a r b l e d  d a t a .  M a l f u n c t i o n  i n  
M e a t h e r  Wizard  

Frozen wind  vane. I n t e r m i t t e n t .  

4 Weather Wizard n o t  o p e r a t i n g .  

22 Gdeather Wizard  removed f o r  maintenance.  

Bad RH o s c i l l a t o r .  

2 3 Weather  Wizard r la t  operating, Power f a i  fuse .  

1 S e r ~ s ~  s a r r a y  d i sconnec ted  f o r  a n n u a  'r 
ma i ntenance.  

0 .7  Frozen w i n d  vane f i n t e r m i t t e n t ) .  

NcSTE: Pset: i p l  t a t  i on  d a t a  c o i  l e c t e d  f rom A p r i  i t h r o ~ ~ g h  September o n l y .  Co s i e c t ~ r  i s  n o t  des igned  f o r  w i n t e r  tempera tures .  



-$ABLE 1.5- ADJUST-MENTS MADE TO RAW D a T A  

KOSONA CLIMATE STATION 

OCTOBER 49B TO DECEMBER 19W 

Period 

So lar  Radia t ion 

Adjustment 

R $.-I 

Adjustment  

NOTE: No R H  d a t a  from 6/15 ta 10/5 due  "t a bad RH sensor  osc i l ta tsr .  

The oscillator was replaced on 10/5/84. 





TABLE 1 . 6 ,  ESTIMATES FOR MISSING DATA 
KOSINA CLIMATE S T A T I O N  

OCTOBER 1983 TO DECEMBER 1984 
( C o n t  gnued) 

W i nd 
Speed 
LmE9 

Wind 
D i r 
m 

Solar '  
Radiation 

n-rw/cng i 
Pree  i p  
_ L a  

1 .  These d a t a  t-tnue bcert  c s t i i i l i > t e d  w h e r e  gaps  exist i n  t h e  r e c o r d ,  Estimates were made b y  i n t e r p o l a t i n g  be tween 
v a t  i d  d a t a  goints p r e c e d i n q  and f o l  lowirlg the  mrssing d a t a .  

2, Prec i p I % a t  i un v a  f iics a re the ariiocarats estimate:! to h a v e  f a  i l en i n  t h e  preced  i ng h a  l f-hocrr.  







2 .0  ANNUAL DATA SUMMARY 

Table 2 . 1  presents  a summary of t he  monthly averages o r  to ta l s  for  each 

parameter fo r  t h e  fu l l  period covered by th is  repor t ,  October 1983 to 

December 1984. The symbols used in the table a r e  exp la ined in Section 3, 

Repo r t  Preparat ion.  Convers ion factors  a r e  provided in the  appendix. 

The d a t a  repor ted  herein a r e  also summarized in  Figure  2 .1 ,  a sequent ia l  

plot of ail t he  measured pa ramete rs .  Annual sul-nmaries f o r  p r i o r  years  a r e  

provided in t h e  previous d a t a  report (R&M Consultants, 1984). 

With th is  repor t ,  a shi f t  h a s  been made f rom present ing the  c l imat ic d a t a  

on a water year  bas is  to  present ing it f o r  the ca lendar  y e a r .  The 

ca lenda r  year  format  matches t h a t  used by the  National Oceanic and 

Atmospher ic Administrat ion (NOAA) in report ing climatic d a t a ,  a n d  

simplifies comparisons. Fu tu re  repor ts  w i l l  also b e  fo r  calendar y e a r s .  

A summary of the  percentage o f  usable da t a  recovered f o r  each cl imatic  

parameter by m o n t h  dur ing t h i s  reporting period i s  presented in Table 

2 .2 .  The cumulat ive percentage in t h i s  case app l ies  for the whole 

1 5 - m o n t h  period. 



T A B L E  2.1 .  SUMMARY OF  CLdMATE DATA RECORDED AT 
KOSlN.4  STATION (NO. 0640)  

OCTOBER 1983 T O  DECEMBER 1984 

rcn~pe  . -- sa - & u  --- re -- - - ----- W i sad --- ----------A- 

Ma x Max I o t a  ! 
Re s Re s Ave Gt4s.s; C l r s t  P '  V a l  Hean Mean S o t a r  

Ma F: I4 i n Meart O i  r S p e e d  S p e e d  fB i r Speed D i  r Rtf DP P r c c i p  Encryy 
t."lnnh l.2...l a 1  ( * c )  I Lrn/secl L_rjsecL J O T r ~ i e z  jm/seh:). fT ruc1  L.y$. ( ( rnm l_ 1 Hti/m 1 

F eC;- r~ra ry -4.7' - 2 9 . 3  - 1 5 , O  188 2 , 1  2 .8  09 1 12.1 SSW 85 -16.7M M 25,420 

S e p  tentbe r 1 3 . 5  - 4 .  4 5 ,O  453 1.0 2.2 124 14 .0  S Skd M M 98.4 76,600 

December - 1  - 6  - 3 0 .  i - 1 b . O  181 2 , 0 2 . 8  252 12.1 SSW 7 2  -78.41vr M 4 ,530  

N S ) i l l :  3et~  sectto:! o n  t i ! t e r p r e t a t i O n  o f  d a t a  F u r  e x p i a r i a t i a n  o f  synibols s s ed .  A n r l u d l  v a l u e s  a r e  f o r  w a t e r  y e a r  (kdV)  and f o r  
c a  i cnlia r yea r7 ( CY j . 



FABE.€ 2,2. ITLRCENI OF 301A. t  POSS  I UL E BBSERVAT I QNS RECORDED AT 
KOS I NA I:[ l t4RT t S TAT i O M  

OCTOBER 1383 78 DECEMBER 1984 

kt I r ~ d  W i rid P e a k  S s i a r  
S ~ e c ? d  U i  f-cct con -- ---- Cr l s  t -- - R 14 -- P r e c a  Rad i a &  i on  

Dew 
P o i n t  Mfjn t h  - ---- - 

Or: tuir t?r  1983 

Nowerntltt: r 

O c t o b e r  f!. l f l  4 96 100 79 (3 100 

I .  RI4 a:*(i cdewyoi! l t  ~ ja t , t i  a r e  r ~ o t  va l rti a n d  have b e e n  discarded For s a m p l e  w h e n  t h  w i n d  speed i s  l e s s  t h a n  1.64 mps. 

3 ,  P r t f c i p i  t a t  ion dilt,a a r e  recorded t'rom A p r i  1 t l i r o ~ t g h  Seyteeniber rzni y. Go l l e c t o r  i s sloe d e s ~ g n e d  f o r  w i n t e r  t.empeinatures6 

3 .  The percf:rllaeJt? rt!port,r;d a s  J O I A I -  i s  f o r  t h e  f t r i l  l",-rrtontk~ p e r i o d  (lCa/tS3-42/84),  



December,  i984 

MOTE: A ~ @ B ~ @ E P  @@@p @ g  
ea@h plot  I@ pgaaon9oQ 

@@atlorn 45, Glltm@%Bo 

FIGURE 2.3 
SEQIUEWVBAL PLOT 
OF CLIMATIC DATA, 
KOSINA STATION, 
QCf OeER 9 983- 
DECEMBER 19@8 



M.43 DATA FOR OCTOBER 1889 

STATlOM MOT INSTALLED 

f!ugust, 1984 S e p t e m b e r ,  1 9 8 4  O c t n b  
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lac&imba r , b 9 6 3  February ,  $984 

b'hkUES R t C 3 p 3 D h D  NO1 WPLICFtBlh T W L S  6ObdTW 
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3 ,  $3 REPORT PREPARATION 

9 
. I Description of Symbols Used in Annual  and Monthly  Summaries 

3.1 .1  Annual Summary 

Blank ent r ies  f o r  rnonthly values ir-4icate t he  s t a t i on  h a d  

not ye t  been i ns ta l l ed  a t  t he  s i t t .  r t h a t  it had  been 

removed prior to t h a t  month. I n s t a l l a t i o n  and removal d a t e s  

are  noted on the  t ab le  as  wel l .  

Insuf f ic ient  o r  p a r t i a l  d a t a .  M Follows a v e r a g e  a n d / o r  total 

va lues  if 1-9 daily va lues  were m iss i ng  d a t a  f o r  all o r  p a r t  

of the d a y .  M appea rs  a l o n e  for the month if 10 o r  nlore 

d a i l i  values were  missing or  contained m i s s i n g  d a t a .  

Pat-entheses sur round  the M wher-e other l e t t e r s  may cause 

c o ~ f u s i o n  ( i .  e .  in prevail ing direct ion).  M follows aver-age 

and/or  total  va lues  fo r  t he  y e a r  i f  a n y  month w a s  missing 

d a t a .  M appears  alone f o r  the y e a r  i f  a n y  month was 

m iss ing  e o o u g h  d a t a  to require it to  have a n  M a l o n e  o r  if 

t h r e e  or  more months were m i s s i n g  a n y  d a t a .  

3 . 1 . 2  Monthly Summaries 

-k;kwc Erroneous o r  miss ing  d a t a  (may be f r o m  2 t o  6 a s t e r i s k s ,  

depending o n  number  of digits possib le in  t h e  va lue ) .  

A s t e r i s k s  a p p e a r  i n  place of t h e  value  i f  all readings 

required for  determination of t h e  table v a l u e  were m i s s i n g .  

A d a s h  in  t h e  hourly prec ip i ta t ion  tab le i n d i c a t e s  t h e  

volume fo r  t h a t  h o u r  i s  n o t  Itnown, b u t  t h e  ~ i ~ f n ~ O a P i v e  tot id 

of precipitation over  the in  t e rva i  of consecut ive  d a s \ ~ e d  

hours i s  included in the n e x t  hour whe re  a value is  



repor ted .  S im i l a r l y ,  a dash  f o r  precip i tat ion in t h e  monthiy 

summary t a b l e  ind icates t h e  volume for t h a t  d a y  i s  not 

k n o w n ,  bu t  the cumulat ive total over t h e  interval  of 

consecut ive dashed days  i s  included in  the n e x t  day  w h e r e  

a va lue  is reported.  

3 . 2  Data  Computation Standards  (Climate) 

Conversion f a c t o r s  f o r  un i ts  are  p r e s e n t e d  in the  append ix .  Specif ic 

segments of t h e  monthly repor t s  a r e  descr ibed below. 

3 . 2 . 1  Graphica l  Da ta  Plot 

The d a t a  plot i s  a graphical representat ion o f  valid recorded 

and/or computed d a t a .  

3 . 2 . 2  Hourly Precipitation Summary Table 

Hour ly  precipi tat ion va lues a r e  calculated as t h e  d i f f e rence  

between valid ( c u r r e n t  and p r e c e d i n ~ )  consecut ive hour ly  

readings.  When e i the r  of these hourly prec ip i t a t i on  r e a d i n g s  a r e  

invalid, no value  is repor ted  f o r  t h e  cur ren t  h o u r .  N o  tab le  i s  

published for the  w i n t e r  m o n t h s  (C~ctober t h r - o u g h  M a r c h )  un less  

a heater i s  p a r t  of t h e  tipping bucket  i n s t a l l a t i o n .  

3 . 2 . 3  Monthly Summary Table 

1 , b iax i rnum dai ly and m o n t h l y  t empera tu res  a r e  de te rm ined  

f rom a l l  val id recorded ternpel-atu r e s  . 

2 , lvlinimum dai ly  a n d  monthly temperatures  a r e  de te rm ined  

f r o m  ail valid recorded t e m p e r a t u r e s .  



3 .  Mean daily a n d  monthly temperatur.es ai, determined frorn 

a i l  valid recorded tempera tu  r e s  . The meat] dai ly  

t empera tu re  i s  determined fr-om t h e  mean of t h e  maximum 
5 

and minimum tempera tu res .  The m e a n  m o n t h l y  temper-ature 

i s  determined f r o m  the mean of  all repor ted  daily mean 

temyera tu  res. 

4 .  Resu l t an t  daily and m o n t h l y  wind  direct ions and speeds a r e  

summed vectorially f rom a l l  valid readings. 

5. Average  daily a n d  monthly wind speeds a r e  determined f ronl 

all valid read ings  (a r i t hme t i c  mean) .  

6. Maximum daily and m o n t h l y  gus t  speeds a re  determined f r o m  

a l l  valid readings.  Associated d i rect ions ar-e t he  1 - e s u l t a n t  

directions from t h e  recording i n t e rva l  in wh ich  t he  p e a k  

interval  gus t  was observed. 

7 .  Prevai l ing daily a n d  monthly d i rec t ions  a r e  determined f r o m  

all valid readings.  The reported va lue  i s  t h e  most Frequerit 

di recticln observed,  

8 .  Mean daily and monthly r e l a t i v e  humid i t ies  a r e  determined 

f r o m  all valid r e a d i n g s  (a r i thmet ic  mean) .  When t h e  w i n d  

speed i s  less  t h a n  1 rn/sec, t h e  RH value i s  omi t ted f r o m  

the a v e r a g i n g  ( b u t  i s  displayed in the graph ica l  d a t a  plot 

a n d  in  t h e  three- hour  tab le ) .  

9.  Mean daily a n d  monthly dewpoint  ternperatu  r-es a re  

deter-mined f i-om a l l  val id r e a d i n g s  (a r i t hme t i c  mean) .  

Dewpoints a r e  omitted when t h e  wind  speed i s  less t h a n  

1 m / s ,  w h e n  t h e  dewpoint c a l c u i a t e s  to a v a l u e  g rea te r  than 

t h e  r-ecorded tempel-ature, of- w h e n  t h e  dewpoint ca lcu la tes  



to less than minus 47 deg rees  o r  more t h a n  27 deg rees  

Centigrade. 

10. Daily c n d  m o n t h l y  prec ip i ta t ion  va lues a r e  de termined f rom 

all valid r ead ings .  

I .  Daily a n d  monthly solar energy va lues are  determined f r o m  

all valid r ead ings .  Daily so l a r  energy ( i n  w a t t - . h o u r s  p e r  

square  meter)  i s  determined by averaging t h e  recorded 

solar i n tens i t y  (which i s  in m i l l iwa t t s  p e r  square centimeter.) 

and convert ing t h e  un i ts .  The monthly v a l u e  i s  t h e  sum of 

the daily v a l u e s .  

3 . 2 . 4  Three-Hour Summary Tables 

1 .  The tempera tu re  reported i s  the  temperature r e c o r d e d  a t  

the  specif ied t i m e .  

2 .  The dewpoint temperature repor ted i s  the dewpoint 

calc~lated a t  t h e  specified t ime. Dewpoints  a r e  cjrnitted 

when t h e  w ind  speed i s  less t h a n  1 m/s, when t h e  dewpoin t  

i s  calculated to  a valve  greater  than the recorded 

temper-ature, o r  when the dewpoint calculates t o  l ess  t h a n  

rninl is 47 degrees or  more t h a n  27 degrees cent ig rade,  o r  

when either- t h e  t e m p e r a t u r e  or  R .  H .  reading i s  i nva l i d .  

3 .  The relative humidity repor ted  i s  t h e  humidi ty  r-ecorded a t  

the  spec i f ied  t ime. 

4 ,  - 
I he w i n d  d i rec t ion  repor-tcd i s  t he  three-t3ocsr vector ia l  

r e s u l t a n t  s u m  of d a t a  t-ecorded u p  to t h e  speci f ied t h e .  

5. T h e  w i n 8  speed repor ted i s  t h e  th ree-hour  vecio l - ia l  

resul tant  of data r*ecorded up to the speci f ied t ime.  



6 The gus t  direct ion reported i s  t he  d i rect ion of the  maximum 

gus t  recorded durirlg t h e  preceding th ree -hour  per-iod. 

7 .  The gust repor ted i s  the  maximum recorded dur ing the  

t h  ree-  h o u  r pet-iod . 

8. The radiation reported is the  solar radiat ion in tens i ty  

recorded a t  the  specif ied t ime.  

3.2.5 Wind Frequency S u m m a r y  Table 

Repor ted d a t a  a r e  determined from all valid p a i r s  of read ings .  Valid 

p a i r s  of w ind  d a t a  a r e  composed of val id w i n d  speed and w i n d  

direct ion d a t a  for  t he  same in terva l ,  

3 . 2 . 6  Hourly Solar  Rad ia t ion  Table 

A n  addition to t h i s  year 's  repor t  series, hour ly  solar radiat ion va lues  

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

hour. If a n y  d a t a  a r e  miss ing  or  invalid, t h e  remain ing values a r e  

ar i thmet ica l ly  averaged for  the  h o u r .  The daily average values a r e  

determined by s u m m i n g  t h e  hour-ly averages for t h e  d a y  a n d  dividing 

by  24. If all d a t a  a r e  miss ing  f o r  t h e  h o u r ,  no va lue  is pr in ted;  

a s te r i sks  (***I appear  instead, a n d  no value i s  used f o r  t h e  hour  in 

computing t h e  daily average.  

3 .2 .7  Wind Rose Graphica l  Plot 

The plot  is a graphica l  representation of t h e  w i n d  f requency  s u m m a r - y  

table.  

3 .2 .8  Observation Summary Table 



A n o t h e r  addition t o  t h i s  yea r ' s  r epo r t  series i s  a n  observat ion 

summary.  The number of usable observat ions for  each  pa rame te r  is 

determined by counting t h e  number of valid readings f o r  t h e  e n t i r e  

month .  The percentage of total observations i s  de te rmined by 

dividing the number of usable observations by the  number possib le 

for  the m o n t h .  D a t a  ad justments and additional comments appl icable 

to  t h e  month a r e  manual ly  en tered  below t h e  summary table.  

3 , 2 . 9  General  Notes 

1 ,  The following a r e  t he  da ta  ranges assumed valid, based on 

re&sonable expectat ions for t h e  parameters  in south-central  

A l a s k a ;  d a t a  outside these ranges  a r e  not used:  

T ime:  0000 t h r o u g h  2400 hours - a t  speci-fied t i m e  

Intervals.  

Tempera ture :  -50 through +35 OC 

W i n d  Speed: 0 t h r o u g h  99.9 meters per seconc a n d  l ess  

t h a n  o r  equal  t o  GUST 

Direct ion: 0 t h r o u g h  360 degrees 

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

Prec ip i ta t ion :  0 through 99.8 mm. Prec ip i ta t ion during 

recording i n t e r v a l  (15 o r  30 minutes)  should not exceed 30 

rn fn , 

3 
Solar :  0 t h r o u g h  150 mil i iwat ts /cm- 

G u s t :  0 t h r - c u g h  99.9 m/sec 



Bat te t -y :  9 t h r o u g h  14 .5  volts 

2 .  Accuracy  of the  MKI  (Meteorology Research,  i n c . )  sensol-s 

and p rocesso r  a r e  as follo~vs: 

Tempera tu re :  f l Q C  

Wind Speed: 20.5 meters per second 

Wind Direct ion:  r l % o f  fu l l  scale ( i d e a ,  23.6  degrees)  

Re la t i ve  Humidi ty :  2 6 %  

Precip i tat ion:  21% u p  to 76 2 ~ . n / h r ,  25% f r om 76'.2 n m / h r  

to 254 mm/Par 
- 3 

& Solas Radiat ion:  ~ 5 m w  c m  

Tape Recorder Error  R a t e :  1 bit in 10 'a 

3 .  The fol lowing a r e  t h e  direction ranges used in t h e  

prevailing direct ion, w i n d  f requency a n d  w i n d  rose 

s u m m a r i e s :  



4 .  I General Commesats 

4 . 1 . 1  Many  of the sensors  or t h e  methods of measur ing  v a r i 4 3 ~ i s  

parameters  have pecul is i - i t ies t h a t  a f f e c t  how the d a t a  

should b e  interpt-eted. The u s e r  i s  encour-aged t o  become 

fam i l i a r  w i t h  the methods of summation for each pa rame te r  

and each  table.  T h e w  a re  descr-ibed Err Sec"iisn 3 .2  ' ' D a t a  

Computation Standards .  " 

3 . 1 . 2  A s  descr ibed in Section 2 .0 ,  a shi f t  i s  being made f r o n ~  

presenting t h e  c l imat ic  d a t a  on a water- year- basis to  

pr%esent ing it f o r  the calendar- y e a r .  Thus ,  this report 

inclildes fifteen m o n t h s  of d a t a .  Ai l  f u t u r e  rvepoits w i l l  be 

f o r  the  ca lendar  y e a r .  

4 . 1 . 3  Changes  made to t h e  f o rma t  of t h i s  y e a r ' s  report series 

inc lude addition of a n  hour ly  solar radiatior? t a b l e  and 

tabu la t ion  of the a c t u a l  number  of usable  obser-vations on a 

m o n t h i y  basis f o r  each par*arneter. Also,  the 

data-processing progr-am w a s  modi f ied slight1 y t permit 

outpu t  of daily prevailing direction when t h z  wind speed 

senso r  w a s  not operat ional ,  a n d  outpu t  of speed-on ly  

pat-ameter-s ( p e a k  gus t  and daily a v e r a g e  s p e e d )  w h e n  t i l e  

bvind direction sensor was not oper-ationai. 

3 .  'I .5 The 6. S. Depat-tment of TI-anspa!-fation o r * d e t - d  a s i - ~ f t  ii7 

t h e  tirne zones of centrr-ai a n d  Southeas t  Alaska  i n  October. 

1353. The o f f i c ia l  t ime in  cent r -a /  A l a s k a  w a s  a d v a r t c e d  orse 

h 0 ~ 1  I - ,  a n d  the of f  ica f  S o u t h e a s t  A l a s k a  t ime  w a s  { * e t a  t-ded 

one h o u r ,  rnaking thc  t w o  a r e a s  on t h e  sanle t ime .  This 

t i -ansi t ion occur*r.ed when dayl ight  savings  tirne end?& on 

Sunday, Octobei- 30, 1983. The e f f e c t  on :lie I-epor-tirig of  



t h e  d a t a  i s  t h a t  one hour  was "lost" be tween  n l i d n i g h t  and 

0300 an October* 30. T h e r e  a re  t h u s  no d a t a  a " c H  f a r  003SS 

and 0108 on tfaat date .  

3 . 1 . 5  blissing d a t a  values have been es t ima ted  w h e r e  possible. 

Est imat ion,  which was accomplished by manual ly  editlni2 t h e  

r-aw computer  d a t a  f i les ,  w a s  generally l i n ~ i t e d  to  d a t a  gaps  

of a n  hour  o r  less, whet-e inter-polation be tween the 

preceding and following valid d a t a  points could b e  used to 

est imate t h e  miss ing  po in ts .  Interpolation b4/as per-fof*med in 

th is  m a n n e r  fo r  temperature, re la t i ve  humid i ty ,  a n d  solar 

radiat ion d a t a .  

Solar da t a  have been es t ima ted  only f o r  c l e a r  o r  unifoi-mly 

cloudy d a y s  and then only if not n e a r  t h e  p e a k  va lue  of t h e  

d a y .  S o l a r  d a t a  a r e  also est imated a t  night  ~v1ier.e z e r o  

minimun-i va lues should occur.  Precip i ta t ion i s  estilnated 

only if none a t  all occur red  dur ing  t h e  i n te rva l  or- i f  t h e  

t i p s  of t h e  t ipping bucket  were manual ly  counted dur ing  a 

r a in fa l l  event .  Wind speed and d i rec t i on  d a t a  h a v e  been 

estimated by interpolation only i f  t h e  preceding and 

following w inds  vere  very unifor-r-n. Peak g u s t  speeds h a v e  

not bee!-? estirnated a t  a l l .  

4 . 1 . 6  The record ing i n t e r v a l  was changed prior to t h e  w i n t e r  of 

1953-83 to permit r-ecording of d a t a  for  longer p e r i o d s  of 

t ime in  t h e  e v e n t  rllonthiy m a i n t e n a n c e  t r i p s  to V i e  s t a t i o n  

were delayed.  The in t e rva l  w a s  cllanged ir-orn IS m i n u t e s  to 

30 mini i tes ,  w h i c h  increased t h e  i i i a x  iinurr? r~ccoi-d len:gti? per  

d a t a  t ape  f r.am approximately s i x  w e e k s  to appr.oxirnat(?iy 

three rnont!-is. The skvr tch  w a s  m a d e  i n  lal~svernbei- 1983 a t  

all Scdsitrra B a s i n  s t a t i o n s  a n d  i n  Decemhet- "I183 a t  {$re 

Ekir.l"clraa t a k e  Sta t ion .  



4 . 1  .7 The Kosina Weather  lv ' izat-d was se~3eved P:*on~ t h e  s i t e  an 

June 14,  1983 t o  use as a r3epiacetment for- o the r  s t a t ions .  

I t  was not re insta l led unt i l  November  17, 1933. Ttacis, 

there a r e  n o  da t a  fo r  October  a n d  t he  f i r s t  1.saI-f sf 

November 1983 i n  this repoi-t. 

4 . 1 . 8  The s t a t i o n  was removed for  m a i n t e n a n c e  o n  May 24, 1984 

because of a n  increasing a m o u n t  of gat-bled d a t a .  I t  

stopped funct ioning completely o n  May 19. The Weather  

W i z a r d  was r-eins"tal led a t  S h e  s i t e  c n  Jurte 1 4 .  However,  

fal lowing re ins ta l la t ion ,  all d a t a  wer*e lost f r o m  .June 20 to 

J u l y  13 d u e  to a power i ~ i i u i - e .  A to ta l  of 49 d a y s  of d a t a  

a r e  missirig d u r ~ n y  ivlay, June, and July (see Table 1 . 4 ) .  

4 . 2  Cornments on Specif ic Pararr leters 

~ 4 . 2 . 1  Precip i tat ion 

Prec ip i ta t ion  d a t a  a r e  gener-al ly reported for  April t h r o u g h  

Septetnber on ly .  f he s t a t i o n s  do not Rave heaters in the i r  

prec ip i ta t ion  s e n s o r s  ( t ippiny bucke ts ) ,  so they a r e  unable 

t o  reco rd  p rec tp i  t a t ion  w h e n  tiae ternper-atu r-e i s  below 

f r e e z i n g .  7 - h e  sensors a r e  calibr-ated to t ip  fo r  0 . 2  mrn of 

r a i n f a f i  3 r d  not far- sr-aowfaIi. The s u b - f r e e z i n g  

ternperatilres rnay cause  a loss o r  a deiay of the  r-ecorded 

pi*ecipl tc i t~ i - . r ! .  !?'inds f iaequei-jtly b low snow a w a y  f i*on~ o r  oiit 

of tor -  of*-- r - t  
I I 

, ~ d ~ ~ , l a l i y  in to)  the  collector-, a i ~ d  snow col lected in 

t h e  bucket  rndy not b e  nlrlted a n d  r-ecovded i ~ n t i i  t i l e  n e x t  

occurr-ence of wal-m w e a t h e r ,  -ossibiy d ~ y s  or. weeks. l a te r - .  

The i non ths  of October   ti^ . y h  hlar-cf~ v e r y  o f t e n  i ~ a v c :  

s u b - f i - e r z i n g  temper-atuves o n  rjeat-iy e v e r y  c!ay of t h e  

rri0ntt-1, so Uael r p r e c i p i ~ t i s n  r.ecclr-ds !-rave been cjmttted , t t 

should h e  noted that  even i n  t h e  rno~liiis wiier*e p t * e c i p i t d t i o i ~  

data  3re r p p ~ i - t e d  ( i . e .  Apr i l  ti-\r-ou<j;I? S t  the 



occurrence of sub-f  reezing ternperaatures could a f f e c t  t h e  

t i m i n g  a n d  t h e  recorded amount of  p r ~ c i p i t a t i o n .  The 

-t iming w i t h i n  the  d a y  may riot be  accura te ,  h u t  the daily 

to ta l  should b e  reasonable.  T h e  u s e r  should e x e r c i s e  

caution a n d  make note of t h e  concur i .ent  tempermatures in 

in terpret ing the  prec ip i ta t ion  records.  

4 . 2 .  :! Re la t i ve  Humid i ty  a n d  Dewpoint 

The re la t i ve  humidity ( R . H . )  sensors  used a r e  pi-inked 

c i r c u i t  elements wh ich  sense changes in R . H .  by c i ~ a n g e s  in  

impedance. The sensors,  m a n u f a c t u r e d  by Pk~ys-Chein  

Research  Corporat ion,  have chemicai l  y - treated s u r f a c e s  

which degrade w i t h  t ime, a n d  a r e  thus very difficult  to 

keep in cal ibr3t ion.  Many of t h e  m o n t h s  t h i - o u g h o u t  t h e  

y e a r  (and a t  all s ta t i ons )  ther$efore display s ign i f i can t  

variatiorls in R .  H.  p a t t e r n s .  Theoretically, the ~ r ~ a x i m i i r ~ l  

va lue  a n  Rt.4 reading can a t t a i n  i s  99%. However-, when  t h e  

sensor is not calibrated correctly, readings may  exceed  

1008, ~ r -  t h e y  may be noticably Coo l ow.  A d j u s t m e n t s  ar-e 

therefore rnade ac-cordingly, as  indicated in  T a b l e  1 . 5 .  

A n  addit ional cunsidei-ation w i t h  i+espect to dewpoii7t i s  the 

f a c t  t h a t  it i s  not colnputed w h e n  t h e  reporied w i n d  speed 

f a l l s  below 1 rn,'sec, due  to i n a d e q u a t e  asp i ra t ion  of t i - ~e  

R . H .  sensoi-. This typical ly  causes ei iminat ior i  of a t  l eas t  

one deivpoint va lue  on n e a r l y  ever-y d a y  of data-col lect ion.  

The oscillator for- t i l e  l iosina Creek i - e la t i ve  i i i~ in~d l ty  sensc;r- 

was Sad for seve ra l  months,  w h i c h  c a w e d  et.i*;ltic r-@pot-ti rig 

of t h e  d a t a .  D a t a  were  r-ecor-ded f i-orn mid-_ini-re t-llvouyla 

Septerrlber-, ?98q1  but have ail been  deleted d u e  to rlae 

~ ~ n s e i i a b f e  osc~Ilatrsr.  The osciliatcr* was repiaced (Sci.f~t_iet- 5,, 

1983, after which  the  data ar-e reliable. 



4 . 2 . 3  Solar Rad ia t ion  

Daily and monthly solar radiat ion v a l i ~ e s  a r e  t h e  c u i n u l a t i v e  

total e n e r g y ,  computed f r om all valid r*eadings f o r  t h e  

pel-iod. E i t h e r  t h e  daily or- monthly v a l u e  c a n  be s ign i f i -  

cantly above or. below t h e  t r u e  energy va lue  if there  a r e  

l a r g e  segments of m iss ing  r e a d i n g s  ( i  . e .  f r o m  t h e  period of 

very  low i n t e n s i t y  a t  night or  the  period of v e r y  high 

in tens i ty  a t  m i d - d a y ) .  A check stiould b e  made ,  therbefore, 

of the hour-ly s o l a r  radiation summat-y t ab le  to y e t  a fee l  tot- 

t h e  f requency  and t im ing  of lost solar r-adiation d a t a .  

C a u t i o n  should be used when a s ign i f i cant  amount of d a i a  

ar-e miss ing .  

Anotf3ei- Frequent concern in t h e  pr-ocessing of solar  d a t a  i s  

the presence of non-zero m i n i m u n l  v a l u e s .  Since t h e  

s e n s o r s  have  a stated accu racy  of 2 5  r n ~ / c m ' ,  t h e y  of ten  

r-ecord a reading of 0 (during n i g h t )  as 1 o r  even 
31 

2 mW/cmk. This also c a n  bias t h e  daily o r  monthly totals ,  

m a k i n g  t h e  computed ener-gy m u c h  h i g h e r  t h a n  t h e  t r ~ e  
2 

s o l a r  e n e i - g y .  A n  er-i-or of - ' I  mW/crr! o n  e v e r y  r e a d ~ n g  will 

cause tile coinputed dai ly  t o t a l  e n e r g y  to be high by 2-10 
"2 

w a t t -  hrjcrn-. Readings d u r i n g  p e r i o d s  w h e n  th i s  sensor  

o f f se t  was demonstrated h a v e  been adjusted downwar -d ,  a s  

1.2.1 Wind Speed a n d  Direction 

Occasional  m ~ a s t ~ r ~ ~ e m e r - ~  t s  of  w i n d  speed,  ~ $ i f ~ d  d i i - e c t i ~ n ,  a n d  

p e a k  wii-id gus t s  w e r e  lost be tween  Octcber- 1933 a n d  A q w i l  

1954 d u e  to irrtet-inittent f reezing o-f the w ~ n d  vane o r  

anemometer. O n e  or both of t h e  sensor-s i y p ~ c a i i y  f r e e z e s  

a n d  se izes  up ~ v l ~ e n  the  t empe i *a tu re  d rops  after-  a i-;3irisior-iil 

or- f i - e t . z ~ i ~ g  r s i i i  event arid then s t a y s  c:tiici; t . i i ~ t i i  ti12 



terniserature r i s e s  above OaC o r  u n t i l  a w i n d  e v e n t  u c c a i - s  

t h a t  is suf f ic ien t ly  strong to f r e e  i t .  



5 . 0  ffl0NTHL"n"' CLIMATIC DA"rA SUMMARIES 

MOSiBNA C R E E K  STATION 

OCTOBFX Nm - DECEMBER 1984 

Each i-nonth's c l imat ic  d a t a  summar-y r-epor-t consists of  t h e  fo i lowing I 1  

p a g e s  : 

Hourly Precip i ta t ion Summary  Table ( o r  note page) 

-Thr-ee-Hour Sumrnary Table (Days 1-9)  

-lehree-Hour S u m m a r y  T a b i e  ( D a y s  10-19) 

'I hree-Hour Summary Tab le  (Days 19-27) 

Thr-ee-Hour Summary Table (Cays  38-31) 

hlonthly Summary Table 

Monthly G r a p h i c a l  Plot 

Wind Frequency Summary Table 

Wind Rose Plot 

Hou 1-ly Solar R a d i a t i o n  Summary Table 

Observat ion S u m m a r - y  a n d  Note Page  



No data  far October 1.983 
(see IMTERPRETWTIO O F  DATA) 



No p w e c i p i  t a t i o n  data for Niove~&er 

(See INmFSmTATIOM OF DATA), 









R&M CONSULTANTS, I N C .  

SUSIPNA HYDROELECTRIC P R O J E C T  
KOSINA WEATHER STRTION 

R p r i i ,  1984  

NORTH . . . . . .  . .  

HIND SPEED 
Q M I S  1 

. .  . . , .  
SOUTH 

> a 2 8  

5 - 2 8  

8-15 

G - I @  

3-Ei 

1-3 

. 2 -  t 

CALM 

WIND ROSE PLOP 
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. ., 
, , I  ; , . t  1 , . j  '1 , I: : , :  : f.! j ;  , : I  . ' , .I " .  923 i r  

1. +5 RH P o i n t s  

A d d i t i o n a l  comments an t h i s  month's data: 

I, Malfunction in weather wizard caused data to be lost  i n t e n n i t - t a z t l y  from 
419 to 4/19 fo r  all parameters. Missing temperature, RH, precipitation, 
and soliar radiation v a l u e s  estimated where possible. 

2. Intermittent wind direckion data lost due to frozen wind vane, 

3 .  T i m i n g  and quantity of precipitation are suspect since f r e e z i n q  tempera- 
t u r e s  occurred almost every day, 
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~ A d d i t i o n a l  comments on this months s data: 

1. Weather wizard .lreinslaPled on 6/15, Na d a t a  prior  t o  t h i s  d a t e ,  

2 .  Recc~ded  W data i n v a l i d  a f t e r  6/15 due to bad osc i l l a ta r .  

3, No data a f te r  6 / 2 0  due to power f a i l u r e ,  
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R&M CONSULTRNTS, PNC, 

SUSITNA HYDROELECTRIC PROJECT 
KOSINR WERTHER STAT ION 

J u l y ,  1984  

WIND SPEED 
c M/S 1 

WINO ROSE PLOT 
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Additional comments on  this montk9s data: 

1. Weather wizard not m c t i o n i n g  p r i o r  to 7/13 due to power f a i l u r e ,  

2 ,  Recorded EW data invalid due t o  bad osc i l l a to r ,  
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~ d d i t i o n a l  coments on t h i s  mont t l a s  data:  

i, Recorded R2-I data invalid due to bad osc i l l a t o r ,  

2 .  Sensor  array disconnected on 8/22 and 8 / 2 3  for annual maintenance: No 
tempera ture ,  RH, or w i n d  data recorded, 
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Additional eonqents on t h i s  rnonkh" data: 

I, Reco~ded I3-l data i n v a l i d  due  to bad osc r l l a to r .  

2 .  Timing and q u a n t i t y  of precipitation are s u s p e c t  s i n c e  f reez ing  temp- 
e ra tures  occured f r e q u e n t l y .  ;4owever, t a a u i n g  teritperatcires also o c c u r r e d ,  
so d a i l y  t o t a l s  shou ld  be accurate,  
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W&M CONSULTANTS, %NC, 

SUSITNA HYDROELECTRIC PROJECT 
KOSINA WEATHER S T A T I O N  

November ,  1983 
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Wdditioraal coxments OK this month's dsta: 

E ,  Weather wizard reinstalled on 11/17/83. 

2 ,  A f e w  h o u r s  sf wind d i r ec t ion  data  los t  on ll.Jl.9 due to f rozen  w i n d  vane 



No prec ip i ta t ion  data far December 

(See HNTI",WETATJON OF DATA) , 
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R&M CONSULTANTS, INC. 
SUSPTNA HYDROELECT IC PROJECT 

KOSINA WERTHER SITATION 
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Additional comments on t h i s  month's data: 

1. L o s t  data from 1./4 to 31/6 for all parameters. Weather wizard not func- 
t i o n i n g  properly , 

~ 2. Intermittent wind direction data lost due to frozen w i n d  vane, 



No precipi t a t i s n  data for February 

(See INsEWmTAT18N OF DATA) , 
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Additional comments on t h i s  month's data: 

I, MaPfunction i n  weather wizard caused data to be lost i n t e m i d t a n t l y  
from 2/26 to 2/29 for a11 parmeters,  Miss ing  temperature, RH, and 
solar  radiation values estimated where possible. 
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R&M CONSULTANTS, I N C .  
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~dditional cczrsnents on t h i s  m o n t h a  s da ta :  

1, Wind d i rec t ion  data  l o s t  an 3/4 and 3/5 due to f rozen  wind vane. 

2 ,  M a l f u z c t i o n  in weather wizard caused data  ts be l o s t  i n t e r m i t t a n t l y  
from 3 /1  "ca 314 for  a l l  parameters, MissLnq tenperatuue, W I ,  and 
solar  radiation values  estimated where possible, 
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1, E3H -20 FaH P o i n t s  lh(3/5 - 10/'31 

2. Solar -1 ~ W / C M ~  

Additional ccmments on t h i s  month's data: 

1, W ssc ihla tor  replaced on 10/5. RIi data poor prior to 10/5,  

2. I n t e r m i t t e n t  wind  data lost ora 10J9 and L O / I O  due to frozen w i n d  varac. 



No precip i ta t ion  data for November 

(See I N E W E T A T I O N  OF DATA), 
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APPENDIX 

TABLE A .  7 CONVERSION FAC'TORS 

Mult iply To Obtain 

mill iu~eter (mm) 0.03937 

centimeter ( e m )  0.3937 

s q u a r e  c e n t i m d e r  (cm2) 0.1550 

meter (m) 3,281 

square  meter  h2) 90.76 

meter per second ( r n / s )  3.821 

meter per second (rn/sf 2 ,237  

meter  per seeofid ( rn l s )  1 -944 

degree Celsius ( ' C )  'F=9/5(C) +32 

w a t t - h o u  r (WH) 3.443 

wat t -hour  (WH) 

m i l l iwa t t  (mw) 

mill iwatt  p e r  squa re  

cent imeter  (m\v/cm2) 

wa t t -hour  per s q u a r e  

meter (aiVH/rn2 ) 

wa f t -hour  per s q u a r e  

meter QWH/rn2) 

i n c h  bin) 

inch ( in)  

s q u a w  inch ( in? 

foot ( P t )  

square  foot ( f t2 )  

food per second / f t / s f  

m31e per hour ( m p h )  

knot ( kt )  

dey ree Fahrenheit ( O F )  

Br i t i sh  Therrnai (.hit 

(B-wjB 

joule (J) 

BX'U p e r  hour ( B T U / h r )  

B f U  pea- h o u r  per s q u a r e  

foot f BTU/h r--ft2) 

BTU pe r  s q u a r e  foot 

4 B-rtJ/ft" 

l ang ley  I ly)  


