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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  

N 8: 
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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 

July, 1984 

O c t o b e r ,  1934 
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