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INTRODUCTION 

The p r o j e c t  c a l l s  f o r  f i e l d  measurements of evapo t ransp i r a t ion  (ET) and 

t h e  c o l l e c t i o n  of r e l a t e d  c l i m a t i c  d a t a  dur ing  t h r e e  growing seasons.  This  

phase was completed i n  October 1985. The next  y e a r ' s  e f f o r t s  w i l l  be d i r e c t e d  

toward t h e  a n a l y s i s  of t h e  da t a .  This  p rogres s  r e p o r t  summarizes t h e  t h r e e  

y e a r s  of f i e l d  d a t a ,  desc r ibes  e f f o r t s  during t h e  p a s t  year  i n  ana lyz ing  d a t a ,  

and i n d i c a t e s  f u t u r e  p lans .  

The P r o j e c t ' s  Objec t ives  may be summarized as fol lows:  

1. 

rl L .  

3 .  

4 .  

5 .  

6 .  

Develop grass and a l f a l f a  r e fe rence  crop e s t ima t ion  procedures  f o r  

Farson and Fontene l le .  

Develop g r a s s  and a l f a l f a  r e fe rence  crop e s t ima t ion  procedures  a long 

wi th  mountain meadow ET e s t ima t ion  procedures  f o r  Daniel .  

To c o l l e c t  d e t a i l e d  c l i m a t i c  d a t a  throughout t h e  Green River Basin. 

To develop methods of t r a n s f e r r i n g  r e fe rence  crop c o e f f i c i e n t s  

throughout t h e  Green River  Basin i n  Wyoming. 

Evaluate  e x i s t i n g  ET models f o r  i r r i g a t e d  a g r i c u l t u r a l  c rops ,  

phrea tophytes  and r e s e r v o i r s  f o r  use  i n  t h e  area. 

To ob ta in  a d d i t i o n a l  e x i s t i n g  ET da t a  app l i cab le  t o  t h e  Green River  

Basin i n  Idyoming. 

This l i s t i n g  of o b j e c t i v e s  involves  a modest amount of i n t e r p r e t a t i o n  and 

t h e r e f o r e ,  i s  s l i g h t l y  d i f f e r e n t  than  t h e  o r i g i n a l  l i s t i n g .  These changes o r  

a d d i t i o n s  are  t h e  r e s u l t  of t h e  ex tens ive  experience gained i n  t h r e e  y e a r s  of 

work on t h e  p r o j e c t .  

The numerical  r e s u l t s  and any conclusions shown i n  t h i s  p r o j e c t  are 

t e n t a t i v e  i n  n a t u r e  and should not  be  used i n  p u b l i c a t i o n s  as be ing  f i n a l  i n  

na ture .  Changes may r e s u l t  from reviews,  ana lyses ,  and t h e  use  of a d d i t i o n a l  

1 



data  t h a t  i s  only now be ing  compiled. It i s  a n t i c i p a t e d  t h a t  any changes 

between t h e s e  and da ta  and conclus ions  i n  t h e  f i n a l  p r o j e c t  r e p o r t  w i l l  be  

minor i n  n a t u r e .  

FIETAD STUDTES 

The l y s i m e t e r s  and weather s t a t i o n s  i n  t h e  Green River  Basin have been 

opera ted  f o r  t h r e e  growing seasons--1983, 1984, and 1985. Summaries of t h e  

ope ra t ion  schedules  of t h e  l y s i m e t e r s  and weather s t a t i o n s  are given i n  Tables  

1-3. Evaporat ion pans were opera ted  dur ing  t h e  1984 and 1985 growing seasons  

wi th  t h e i r  ope ra t ion  schedules  shown i n  Table  4. The f i r s t  y e a r ,  1983, i s  

considered a s  a s t a r t - u p  yea r  f o r  t h e  l y s i m e t e r s  dur ing  which t h e  v e g e t a t i o n  

i n  t h e  l y s i m e t e r s  was be ing  e s t a b l i s h e d .  The a l f a l f a  and a l t a  f e scue  were 

p lan ted  from seed dur ing  t h e  s p r i n g  of 1983 and t h e  mountain meadow lys ime te r s  

were t r a n s p l a n t e d  us ing  sod from t h e  surrounding f i e l d s .  The i n s t a l l a t i o n  of 

t h e  l y s i m e t e r s  occurred i n  t h e  Fs l l l  of 1982 o r  early Spring of 1983. A l l  of 

t h e  l y s i m e t e r s  dur ing  1963 and t e n  of t h e  fou r t een  l y s i m e t e r s  dur ing  1984 and 

1985 were  opera ted  t o  o b t a i n  a measure of t h e  maximum water  use  of t h e  vegeta-  

t i o n  f o r  a s p e c i f i c  water  t a b l e  o r  vege ta t ion .  During 1984 and 1985, fou r  of 

t h e  e i g h t  mountain meadow l y s i m e t e r s  were opera ted  t o  o b t a i n  a measure of 

water  u s e  t h a t  might occur  i f  i r r i g a t i o n  were d iscont inued  because of har-  

v e s t i n g  o r  t h e  n a t u r a l  d e p l e t i o n  of i r r i g a t i o n  water  as occurred i n  t h e  sur-  

rounding f i e 1  ds .  I r r i g a t i o n  of t h e s e  l y s i m e t e r s  was performed u n t i l  about a 

week p r i o r  t o  h a r v e s t .  

The automated weather  s t a t i o n s  were opera ted  f o r  a longer  pe r iod  each 

yea r  than  were t h e  ly s ime te r s .  Weather problems such as t h e  presence of s o i l  

f r o s t  and t h e  occurrence of snow i n  t h e  l a t e  s p r i n g  and e a r l y  f a l l  p roh ib i t ed  

accu ra t e  ope ra t ion  of t h e  l y s i m e t e r s  f o r  d a t e s  beyond those  l i s t e d  i n  Table  1. 
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However, a v a i l a b i l i t y  of t h e  weather d a t a  w i l l  a l low p r e d i c t i o n s  of v e g e t a t i v e  

water  u se  f o r  pe r iods  i n  t h e  s p r i n g  and f a l l  when lys ime te r  measurements were 

no t  made. 

Evapor ta t ion  pans were opera ted  a t  s e l e c t e d  si tes dur ing  1984 and 1985 t o  

provide  a d d i t i o n a l  in format ion  u s e f u l  i n  d a t a  a n a l y s i s  and ET p r e d i c t i o n .  The 

pan d a t a  w i l l  a l s o  b e  u s e f u l  f o r  checking models t o  estimate f r e e  water 

evapora t ion  from r e s e r v o i r s  i n  t h e  Basin.  

DATA ANALY S I. S 

Lysimeter and pan measurements were made on a weekly schedule  wh i l e  

cl imatic d a t a  was c o l l e c t e d  on a d a i l y  b a s i s .  Weekly summaries of t h e  

c l f m a t i c  d a t a  and monthly summaries of bo th  t h e  c l i m a t i c  and water use  d a t a  

have been prepared.  Examples of these summaries are shown i n  Tables  5-11. 

These d a t a  w i l l  be  used t o  develop crop  c o e f f i c i e n t s ,  estimate consumptive 

use, and t e s t  and/or  develop models f o r  t h e  Green River  Basin.  

I n  o rde r  t o  estimate t h e  water  d e p l e t i o n  by evapora t ion  from r e s e r v o i r s ,  

in format ion  f o r  t h e  d e f i n i t i o n  of evapora t ion  from f r e e  water  s u r f a c e s  i n  

Wyoming h a s  been developed. A s  a r e s u l t  of i! s e p a r a t e  b u t  c l o s e l y  r e l a t e d  

p r o j  ect  , a n a l y s e s  have been performed f o r  determining t h e  s u i t a b i l i t y  of 

models f o r  e: . t imating evapora t ion  and i t s  V a r i a b i l i t y  i n  Wyoming and f o r  

d e f i n i n g  t h e  s p a t i a l  and temporal v a r i a b i l i t y  of n e t  evapora t ion .  

The Kohler-Nordenson-Fox equat ion  appears  t o  be t h e  b e s t  of t h e  c l imato l -  

og ica l  equa t ions  f o r  d e f i n i n g  t h e  amount and v a r i a b i l i t y  of evapora t ion  i n  

Wyoming. The equat ion  i s  a combination method and r e q u i r e s  temperature ,  wind, 

humidi ty ,  and r a d i a t i o n  da ta  as inpu t .  S ince  long-term wind, r a d i a t i o n ,  and 

humidity d a t a  a r e  r e a d i l y  a v a i l a b l e  a t  only f o u r  1-ocations i n  Wycming, 

s p p l i c a t i o n  of t h e  Kholer-Nordenson-Fox equat ion  t o  e s t i m a t e s  of long-term 

means and v a r i a b i l i t y  can b e  accomplished only i f  c l i m a t i c  d a t a  i s  s p a t i a l l y  
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ex t r apo la t ed .  Estimates us ing  d a t a  from t h e  automated weather s t a t i o n s  i n  t h e  

Green River Basin should provide  reasonable  va lues  of evapora t ion  f o r  t h e  

per iods  when t h e  d a t a  i s  a v a i l a b l e .  

Monthly and annual  means, s tandard  d e v i a t i o n s ,  and h i g h e s t  and lowest 

evapora t ion  and n e t  evapora t ion  va lues  have been ca l cu la t ed  f o r  seven Wyoming 

s t a t i o n s .  The lowest monthly va lues  f o r  n e t  evapora t ion  are o f t e n  nega t ive ,  

e s p e c i a l l y  dur ing  win te r  months, i n d i c a t i n g  an excess of p r e c i p i t a t i o n  over  

evaporat ion.  

REFERENCE CROP ANALYSES 

The f i r s t  two o b j e c t i v e s  of t h e  p r o j e c t  involve  t h e  a p p l i c a t i o n  of t h e  

c u r r e n t  p r a c t i c e  of f irst  e s t ima t ing  a s u i t a b l e  r e fe rence  crop ET and then  t h e  

use  of s u i t a b l e  crop c o e f f i c i e n t s  t o  e s t ima te  s p e c i f i c  crop ET a t  a p a r t i c u l a r  

t i m e  and l o c a t i o n .  This  system of e s t ima t ing  ET i s  i n  widespread a p p l i c a t i o n  

i n  i r r i g a t i o n  schedul ing and water resource  s t u d i e s  throughout t h e  world. The 

system has  not  been adapted t o  mountain meadows a s  found i n  t h e  Green River  

Basin.  This  d i scuss ion  involves  measurements and ana lyses  performed t o  

address  o b j e c t i v e s  1 and 2. 

The term re fe rence  crop ET w a s  coined t o  make t h e  term P o t e n t i a l  ET more 

meaningful,  s p e c i f i c  an6 easier t o  apply.  Reference c rops  used are a l f a l f a  

w i t h  about 8 inches  o r  more of top  growth, r ep resen t ing  t h e  upper l i m i t  of ET 

from an aerodynamically "rough" crop (Jensen,  e t  a l .  1971). Grass i s  t h e  

o t h e r  widely used r e fe rence  crop and i s  commonly assumed t o  be  from about 3 t o  

6 inches  i n  h e i g h t ,  a c t i v e l y  growing, completely shading t h e  ground and no t  

s h o r t  of water  (Doorenbos and P r u i t t ,  1977) .  The g r a s s  d e f i n i t i o n  t o  a l a r g e  

e x t e n t  probably r e p r e s e n t s  ET from t h e  g r a s s  " a l t a  fescue" because o r i g i n a l  

d a t a  was probably secured from t h a t  g r a s s  grown i n  lys imeters .  Both " a l f a l f a "  

and "grass'' r e l a t e d  r e fe rence  crop ET are d iscussed  i n  d e t a i l  by Burman, 
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e t  a l .  (1983). I n  a d d i t i o n ,  t h e  I n t e r n a t i o n a l  Commission on I r r i g a t i o n  and 

Drainage s t a t e s  t h a t  a r e f e r e n c e  crop should b e  "a given well-adapted crop 

s e l e c t e d  f o r  comparative purposes" (n.a.  1985). 

The d e f i n i t i o n s  pose p a r t i c u l a r  problems because t h e  p r a c t i c a l  u se  of t h e  

r e fe rence  c rop  system r e q u i r e s  t h a t  a s u i t a b l e  method of e s t ima t ing  r e fe rence  

crop ET f o r  t h e  Green River  be developed and t h a t  t h e  c o e f f i c j e n t s  b e  de t e r -  

mined f o r  the fo rage  c rops  grown i n  t h e  area. The a l f a l f a  o r  g r a s s  d e f i n i -  

t i o n s  are  troublesome because a l f a l f a  i s  commonly grown i n  t h e  Farson and 

Seedskadee areas only;  i t  is  r a r e l y  grown i n  t h e  P inedale  area. A t  t h e  start  

of t h e  p r o j e c t ,  i t  was n o t  known how w e l l  " a l t a  fescue" would grow a t  t h e  

e l e v a t i o n s  encountered i n  t h e  Green River  a r e a  of Wyoming. The recen t  state- 

ment t h a t  t h e  r e f e r e n c e  c rop  s e l e c t e d  be  "well-adapted" makes t h e  s e l e c t i o n  

much more d i f f i c u l t .  To make c e r t a i n  t h a t  f u t u r e  estimates of ET from moun- 

t a i n  meadows a r e  c o n s i s t e n t  w i th  o t h e r  e s t i m a t e s  from a r i v e r  system t h a t  

ranges f rom h igh  a l t i t u d e s  t o  sea l e v e l ,  t h e  s e l e c t i o n  and use  of a crop f o r  

r e f e r e n c e  c rop  ET i s  extremely important  and a d d i t i o n a l  c r i t e r i a  are  needed. 

To provide  a d d i t i o n a l  c r i t e r i a ,  an i n v e s t i g a t i o n  us ing  c a l c u l a t i o n s  of a 

b u l k  c rop  r e s i s t a n c e  us ing  t h e  Penman-Monteith form of t h e  combination methods 

was used. Equation (1) below was proposed by Monteith (1965). 

ET = r a 
r 

A + y ( I . 2 )  r a 

-1 
Where Rn is  n e t  r a d i a t i o n  i n  M J  day-', G i s  s o i l  hea t  f low i n  M J  day , p is  

-3 -1 
air d e n s i t y  i n  Kg m , C i s  t h e  s p e c i f i c  h e a t  capac i ty  of a i r  i n  K J  Kg 

"C-l, e i s  vapor p r e s s u r e  i n  KPa, T i s  temperature  i n  'C, A i s  t h e  s lope  of 
P 
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-1  the saturation vapor pressure-temperature curve in KPa "C , y is the psychro- 

meter constant in KPa O C  r is aerodynamic resistance in sm and r is in 

sm and is discussed below. 

-1 -1 
a C 

-1 

This represents an extension of the original definition where the resis- 

tance r was a diffusive resistance within the leaves of a plant. rb is 

defined as a bulk resistance involving all. plant resistances. It is hoped 

that the bulk resistance rb for a reference crop of a specific type will be 

the same f o r  many locations. There are many species of grasses and it is 

doubtful if a single species would be adapted to the wide range of elevations 

encountered in the Green-Colorado P.iver drainages. In fact, grass-like plants 

such as sedges and rushes may be useful in definitions of grass reference crop 

ET. If investigations show that an adapted grass for high elevation areas has 

the same resistance as a grass  adapted to low elevations, then both grasses 

are suitable for selection as a reference crop  and consistency for ET esti- 

mates for a wide range of conditons should result. In many ways, this amounts 

to bridging the gap between the definitions of reference crop and potential 

ET. In addition to the specification that the crop  selected should be a 

specific adapted crop, it would a l s o  specify a consistent resistance value. 

C 

The resistance has the units of seconds per meter. Perhaps the inverse 

called conductar'ce having the units of velocity is  more meaningful. A resis- 

tance of zero only has meaning during daylight hours. Any resistance selected 

on a daily or longer basis is therefore, greater than zero. Any appreciable 

depletion of soil moisture will result in an increase in resistance and is 

contrary to definitions of reference crop ET. 

b 

values for 1984 data collected in connection with this project and data from 

Table 12 is a summary of preliminary calculations of Bulk Resistance r 

6 



o t h e r  r e f e r e n c e s  f o r  two l o c a t i o n s  which have suppor t ing  da ta  r e l e v a n t  t o  t h e  

Green River  a rea .  Objec t ive  7 ca l l s  f o r  t h e  c o l l e c t i o n  of such da ta  and of 

course ,  imp l i e s  t h a t  t h e  d a t a  be used. 

The da ta  invo lves  an extremely wide range of e l e v a t i o n s  and c l i m a t i c  

v a r i a t i o n s .  The South Park si tes were a t  an e l e v a t i o n  of about 9400 f e e t  

above sea l e v e l .  The Green River  si tes vary  from about 6400 f e e t  t o  8OOC f e e t  

above sea l e v e l  and Davis,  C a l i f o r n i a  i s  loca ted  a t  about SO f e e t  above s e a  

l eve l .  Obviously,  temperature  cond i t ions  would he much d i f f e r e n t  over  such a 

w i d e  range of e l e v a t i o n s .  

An i n s p e c t i o n  of Table 1 2  shows t h a t  A l t a  Fescue under cond i t ions  found 

i n  t h e  Green River  a r e a  h a s  a s i g n i f i c a n t l y  h ighe r  r then  bo th  t h e  mountain 

neadow v e g e t a t i o n  and. t h e  c l ipped  grass found a t  Davis. Th i s  may b e  a r e s u l t  

of t h e  f r equen t  c l i p p i n g  i t  received o r  t h e  grass  may no t  grow w e l l  a t  h igh  

a1 t i t u d e s  . 

b 

The remainder of t h e  r r e s i s t a n c e  d a t a  i s  remarkably c o n s i s t e n t  f o r  t h e  

w i d e  range cf cond i t ions  encountered. This  i s  e s p e c i a l l y  t r u e  f o r  t h e  months 

b 

vhen g r a s s  is very  a c t i v e  ir?_ i t s  growth, namely, the months of June and Ju ly .  

During these months, the g r a s s  most n e a r l y  f i t s  t h e  growth d e f i n i t i o n s  f o r  

r e fe rence  crop ET. Tt should b e  mentioned pgain t h a t  much of t h e  v e g e t a t i o n  

found i n  "mountain meadows" i s  composed of g r a s s - l i k e  p l a n t s  such a s  sedges 

m d  rushes .  r values f o r  months ea r ly  i n  t h e  growing season may h e  i n f l u -  

enced by c o l d  cond i t ions  o f t e n  found a t  h igh  e l e v a t i o n  a l though t h e  d a t a  i n  

Table 1 2  do n o t  i n d i c a t e  such. €?igher r v a l u e s  i n  August and September may 

bc caused by matura t ion  and/or  dry  s o j l  cond i t ions .  The suggested v a l u e s  are  

lower t h a ~  measured, b u t  ad jus tments  t o  a c t u a l  cond i t ions  can e a s i l y  be  niade 

iisirig crop c o e f f i c i e n t s .  The d i f f e r e n c e s  between a c t u a l  and p o t e n t i a l  may 

sllso be included i n  s u i t a b l e  c rop  c o e f f i c i e n t s .  

b 

b 
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NEXT YEAR'S ACTIVITIES 

The main a c t i v i t y  w i l l  be two f o l d .  F i r s t ,  e x t e n s i v e  d a t a  a n a l y s e s  

accord ing  t o  t h e  o b j e c t i v e s  of t h e  p r o j e c t  w i l l  occupy a major p a r t  of p r o j e c t  

a c t i v i t i e s .  Second, t h e  w r i t i n g  and assembling of in format ion  f o r  t h e  f i n a l  

r e p o r t  w i l l  r e q u i r e  e x t e n s i v e  e f f o r t .  

The l y s i n e t e r s ,  weather  s t a t i o n s ,  and f e n c i n g  w i l l  b e  removed from t h e i r  

f i e l d  l o c a t i o n s  i n  t h e  Greev River  Basin i f  a d d i t i o n a l  u s e s  do n o t  develop 

b e f o r e  t h e  summer of 1986. 

PERSOE1:EL 

Dr. 3okr R o r r e l l i  r e s i g n e d  from t h e  U n i v e r s i t y  of Wyoming and accepted  a 

pcs i - t ion  a s  Head of t h e  Department of A g r i c u l t u r a l  Engineer ing  a t  Texas Tech- 

nical l h i v e r s i t y .  Torn Crump f i n i s h e d  h i s  g r a d u a t e  program a t  t h e  I Jn ivers i ty  

of Wyomirg. Eel Rai rd  and Greg Kerr have been making most of t h e  t r i p s  te t h e  

Creen River Area t o  c o l l e c t  f i e l d  d a t a .  Angela Vassar h a s  been performing 

most of the computer programming and d a t a  management. 
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Farson 

Farson 

Merna 

Merna 

Horse C r .  

Horse C r .  

Horse C r .  

Horse C r .  

Danie l  

Danie l  

Danie l  

D a n i e l  

Seedskadee 

Seedskadee 

2 A  

2B 

3 A  

3B 

3c  

3D 

3F 

3F 

4 A  

4 R  

4c 

4D 

6A 

6 B  

A l t  . Fes . 
A l f a l f a  

Mtn.Med. 

Mtn . Med . 
Imp .Med 

€4 t n . Med 

1mp.Med. 

Imp .Med. 

A l f a l f a  

A l t  Fes 

Mtn.Med. 

Mtn.Med. 

Alfalfa 

A l t  . Fes. 

Jun 3 Oct 7 

Jtin 3 Oct 7 

May25 Sep30 

May25 Sep30 

May25 Sep30 

May25 Sep30 

May25 Sep30 

May25 Sep30 

May25 Sep30 

May25 Sep30 

May25 Sep30 

May25 Sep30 

Jun 1 Oct 6 

Jun 1 Oct 6 

Apr27 Oct23 

Apr27 Oct23 

May17 O c t l l  

May17 Oct18 

May15 Oct18 

May15 Oct l8  

May15 Octl8 

May15 Oct18 

May16 O c t l l  

Kay16 Octll  

May16 O c t l l  

May16 Oct23 

Apr27 Oct23 

Apr27 Oct23 

May21 O c t  7 

May21 Oct 7 

May22 Oct 9 

May22 Oct 9 

May22 Oct 7 

May22 Oct 9 

May22 O c t l O  

m y 2 2  OctlO 

May22 Oct 8 

May22 Oct 8 

May22 Oct 8 

May22 Oct 8 

May21 Oct 8 

May21 Oct 8 

Table  2 .  Lysimeter  Operat ion t o  Measure Actua l  Evapot ranspi ra t ion  .- 

10 



Table 3 .  Operation Summary of Green River Basin Weather Stations. 

_ _  ~~ 

Rock Springs 1 Apr22 Oct 4 Apr31 Nod3 Apr14 * 
Farson 2 Apr23 Oct 5 Apr31 Nov15 Aprl4 * 
Merna 3 May 7 Oct 5 May 1 Novl4 Aprl4 * 
Daniel 4 May13 Oct 5 Apr31 Nod4 Apr14 * 
Big Piney 5 May 7 Oct 5 . May 1 Novl3 Aprl4 * 

rn 

Seedskadee 6 Apr23 Oct 5 May 1 Nov13 Apr14 * 

* 
Station operation not stopped at date of report. 

Table 4.  Operation Summary of Evaporation Pans. 

1,ocat 1 on 
Start Stop 

1985 

Merna 

Daniel 

Seedskadee 

May31 Oct18 May23 Oct 9 

May23 Octll May23 Oct 8 

May30 Octl7 May22 Oct 8 
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Table 5 .  Monthly Averages of Climatic Data (Green River P r o j e c t  - 1983)  
Station - Rock Springs.  

APr 55 30 98 42 458 178 1.39 32.7 . 16 
Nay 60 32 96 34 590 202 1.45 31.2 1.34 
Jun 7 3  4 1  96 28 640 153 1.57 40.1 1.34 
J u l  84 46 91  18 621 150 1.47 39.5 . 87 
Aug 88 5 1  93 17 582 136 1.42 44.8 . 59 
SeP 74 40 87 21 492 175 1.58 33.5 35  

Table 6 .  Monthly Averages of C l i m a t i c  Data (Green River  P r o j e c t  - 1984)  
S t a t i o n  - Rock Springs.  

APr 
Nay 
Jun 
J u l  
Aug 
sep 
Oct 
Nov 

50 
69 
7 5  
86 
84  
69  
5 4  
47 

24 
36 
4 1  
50 
50 
37 
26 
23 

93 
81  
8 0  
83 
8 3  
86 
90 
96 

42 
23 
2 1  
17 
18 
24 
28 
35 

428 
568 
573 
615 
526 
451 
319 
214 

200 
233 
172 
153 
139 
169 
163 
203 

1.33 
1.57 
1.55 
1.55 
1.49 
1 .44  
1.39 
1.31 

24.5 
29.3 
33.1 
40.6 
41  .O 
32.8 
23.2 
24.2 

. 55 . 43 

.83 . 7 9  . 94 
1.57 . 24 

- 2 4  

Table 7. Monthly Averages of Cl imat ic  Data (Green River  P r o j e c t  - 1985) 
S t a t i o n  - Rock Springs.  

b r  60 28 80 20 546 196 1.64 18.8 . 12 
Play 7 2  36 78 15 615 164 1.65 24.1 . 43 
Jun 8 1  45 56 1.6 687 170 1.55 24.0 .63 
J u l  89 5 2  73 11 617 131 1.62 34.2 39 
Aug 85 45 43 1 1  628 115 1.61 19.9 .04 
SeP 68 35 82 18 439 139 1.86 24.3 091 
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Table 8. Average Daily ET for Lysimeter 4A. 

7/09 0.00 5/17 0.00 5/23 0.00 
7/15 0.20 5/23 0.08 5/29 0.17 
7/22 0.16 5/30 0.14 6/05 0.25 

6/12 0.20 7/29 0.19 6 106 0.14 
8/04 0.00 6/13 0.13 6/19 0.31 
8/10 0,23 6/21 0.18 6/26 0.42 
8/19 0.12 6/27 0.39 7/03 0.33 
8/24 0.43 7 106 0.27 7/10 0.33 
9/02 0.19 7/13 0.29 7/17 0.48 
9/11 0.21 7/18 0.54 7 124 0.49 
9/16 0.13 7 126 0.19 7/31 0.28 

8/07 0.26 9/24 0.18 8/02 0.20 
9/30 0,11 8/08 0.16 8/14 0,23 

8/20 0.16 8/16 0.21 
8/22 0.16 8/28 0.20 
8/29 0.17 9/06 0.25 
9/05 0.18 9/12 0.24 
9/12 0.18 
9/19 0.13 
9/26 0.10 
10104 0.09 
10/11 0.10 
10/18 0.07 

= = = = = = = = = = = = = = = = = = = = = = = Z Z = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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Table 9. Weekly Averages of Cl imat ic  Data (Green River  P r o j e c t )  
S t a t i o n  - Rock Springs.  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Max Min Max Min Dew Sola r  T o t a l  Wind D / N  

140 Dy Y r  Temp Temp RH RH PT Radtn P rec ip  Run Wind 
(F) (F) (%) (%) (F) (LY/DY) (IN/WK) (MI/DY)Ratio 

5 03 83 53.3 31.5 100 48 34.8 456 .59 174 1.5 
5 10 83 59.3 31.1 88 26 26.4 601 .OO 235 1.4 
5 17  83  46.8 26.3 99 53 28.8 493 .39 234 1.3 
5 24 83 03.7 31.6 100 32 33.1 641 .24 195 1.5 

5 31 83 75.6 38.3 95 19 35.1 686 .28 145 1.6 
6 07 83 64.6 39.9 100 50 45.2 528 1.06 124 1 . 4  
6 14 83 68.9 40.3 99 29 40.2 650 .28 178 1.5 
6 21 83 77.5 40.4 88 16 33.2 778 .OO 1 7 1  1 .7  

6 28 83 79.2 45.2 95 21 41.5 622 . 00 147 1.6 
7 05 83 76.4 40.8 99 23 38.2 594 . 1 2  149 1 .4  
7 12 83 82.7 45.2 95 18 40.0 669 .16 174 1.5 
7 19 83 86.1 43.5 79 1 2  31.0 679 .04 156 1.6 

7 26 83 83.6 51.0 94 23 48.2 511 . 55 131 1.4 
8 02 83 88.6 51.7 89 15 43.7 031 .OO 136 1.5 
8 09 83 93.4 52.7 90 1 2  43.5 633 . 00 119 1.3 
8 16 83 88.3 56.0 95 18 49.5 576 .20 142 1.5 

83.1 51.4 99 24 49.4 555 .39 144 1 .4  8 23 83 

9 06 83 78.9 45.9 89 26 41.7 497 .1.6 175 1 .4  
9 13 83 78.2 40.3 95 17 36.2 553 .04 160 1.7 

8 30 53 56.0 43.3 88 i 2  34.4 549 000 137 1.4 
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4 12 84 
4 19 84 
4 26 84 
5 03 84 

5 10 84 
5 17 84 
5 24 84 
5 31 84 

6 07 84 
6 14 84 
6 2 1  84  
6 28 84 

7 05 84 
7 1 2  84 
7 19 84 
7 26 84 

8 02 84 
8 09 84 
8 16 84 
8 23 84 

8 30 84 
9 06 84 
9 13 84 
9 20 84 

9 27 84 
10 04 84 
10 11 84 
10 18 84 

10 25 84 
11 01 84 
11 08 84 

47.7 
61.3 
46.1 
47.6 

60.2 
74.0 
72.7 
74.7 

64.9 
69.7 
79.3 
83.7 

84.5 
87  a 5  
88.8 
85.6 

84.0 
86.8 
86.5 
81.4 

81.9 
78,9 
71.4 
77  05 

56.3 
63.4 
69.3 
43.8 

37.5 
43.1 
49.2 

2 6 , l  
25.1 
24.1 
25.5 

28.6 
35.9 
42.4 
37.0 

35.4 
37.3 
44.0 
44.4 

44.4 
47.7 
48.8 
53.9 

54.9 
47 .O 
52.6 
51.4 

49.3 
41.4 
45.7 
39.9 

29.9 
28.9 
33.1 
22.9 

10.3 
22.5 
24.2 

91 
91 
92 
96 

7 8  
87 
77 
74 

89 
91 
80 
64 

75 
86 
69 
95 

92 
84 
83  
93 

7 2  
79 
74 
92 

94 
92 
85 
88 

96 
97 
96 

44 
25 
52 
44 

2 1  
24 
20 
18 

32 
22 
14 
12 

15 
14 
1 2  
25 

26 
13 
19 
22 

18 
17 
29 
17 

34 
24 
16 
34 

37 
37 
36 

24.7 
24.0 
25.9 
26.4 

21.3 
34.6 
31 a6 
28.9 

33.3 
32.9 
34.3 
29.6 

33.9 
38.7 
32.8 
50.8 

50.5 
37 a 0  
44.9 
44.7 

35.6 
31.5 
37.6 
37 a6 

29.9 
28.7 
26.0 
18.5 

14.8 
20.6 
25.1 

389 
5 15 
356 
486 

552 
552 
594 
608 

512 
566 
563 
706 

684 
611 
647 
543 

546 
592 
479 
509 

532 
494 
430 
463 

408 
375 
388 
278 

303 
258 
210 

a08 . 04 
28 
12 

00 
16 
20 
04 

a31 
43 
00 
00 

08 
08 
00 

a63 

16 
00 . 16 
59 

08 
63 
28 
24 

47 
00 
00 
08 

04 
1 2  
24 

263 1 . 2  
167 1.3 
224 1.3 
219 1.6 

240 1.7 
213 1.6 
24 1 1.6 
211 1.4 

212 1.5 
1 7 7  1.5 
159 1.7 
143 1.7 

191 1.6 
148 1.6 
135 ' 1.4  
152 1.6 

138 1.5 
115 1.6 
120 1.4 
126 1.5 

182 1 .4  
195 1.6 
244 1.5 
115 1.5 

170 1.4 
100 1.4 
136 1.6 
240 1.4 

113 1.1 
175 1.1 
214 1.3 

15 



Table 11. Weekly Averages of Climatic Data (Green River Project) 
Station - Rock Springs 

Max Min Max Min Dew Solar Total Wind D/N 
Mo Dy Yr Temp Temp RH RH PT Radtn Precip Run Wind 

(F) (F) (XI (XI (F) (LY/DY) (IN/WK) (MI/DY)Ratio 

4 26 85 45.8 24.0 85 26 15.9 467 -00 261 1.6 
5 03 85 74.9 30.5 69 13 19.8 663 -08 105 1.7 
5 10 85 70.4 36.8 69 18 21.4 565 -16 178 1.6 
5 17 85 64.6 34.6 75 16 20.5 598 .16 205 1.3 

5 24 85 75.9 36.9 91 13 29.2 663 .04 119 1.7 
5 31 85 77.5 38.2 85 12 27.0 633 -00 178 2.0 
6 07 85 93.6 41.3 96 9 28.7 755 -00 164 1.7 
6 14 85 81.9 46.4 39 11 19.8 749 -00 193 1.5 

6 21. 85 84.2 48.6 34 11  20.6 761 -00 176 1.5 
6 28 85 75.0 39.8 80 27 30.2 571 -63 145 1.6 
7 05 85 91.5 47.2 66 9 25.7 689 -00 138 1.6 
7 12 85 94.4 56.1 51 9 28.9 626 .04 127 1.5 

7 19 85 88.8 53.5 81 11 38.5 582 .OO 131 1.5 
7 26 85 82.9 52.1 95 15 41.5 585 -35 134 1.7 
8 02 85 84.3 50.2 70 12 31.9 607 -00 127 1.8 
8 09 85 85.2 45.5 39 11 19.6 684 -00 179 1.8 

8 16 85 79.2 42.0 46 12 18.8 647 .04 156 1.7 
8 23 85 85.7 44.2 52 10 20.6 614 -00 108 2.0 
8 30 85 91.4 45.5 35 9 19.9 558 . 00 33 1.0 
9 06 85 81.1 46.5 65 13 28 .3  521 -08 112 1.6 
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Table 12. Summary of Eulk Resistance Calculations, October 1985, Provisional 
Values, Green River ET Pro jec t .  

Merna 

D a n i e l  

South Park 

AVERAGES 

Davis, CA 

D a n i e l  

Farson 

Seedskadee 

AVERAGES 

Ref. Crop 

89 

95 

99 

94 

97 

483 

276 

110 

290 

95 

46 

7 7  

69 

64 

95 

226 

165 

116 

169 

65 

105 

103 

100 

123 

112 

1.46 

165 

I. 39 

151 

120 

774 

153 

202 

349 

140 

165 

203 

149 

1.72 

120 

153 

120 

136 

150 

123 

121  

129 

124 

135 

Mtn. Mead. Potential 1984 

Mtn. Mead. Potential 1984 

Ave. Data, Kruse and Haise 

Ten Y r .  Ave., Clipped Gr. 

Alta Fescue, Clipped 1984 

Alta Fescue, Clipped 1984 

Alta Fescue, Clipped 1984 

Proposed f o r  Creen River Area 

17  


