
.. WATERSJQ3l YIELDS . 
ARIZONA AND NFTg MEXICO 

.: .. . A6 ,you a l l  know, we a r e  faood w i t h  a con t r svo r sy  between . *  
t h o s e  p r i m a r i l y  concerned w i t h  t h e  conse rva t ion  of watershed 

and. t h o s e  whose l i v e l i h o o d  depends > n  a v a i l a b l e  wator  supp l i e s  -... 

I t  i~ o n l y  n a t u r a l  t h a t  t h e  wntor  u s e r s  view l ~ i t h  susp ic ion  any . * : .  

program t h ~ t  might  t a k e  p a r t  o f  t h e i r  r * ~ p l y  a l though t h s s o  same. 

vrqter u s e r ?  a r e  s o l d  on t h e  n e c e s s i t y  f o r  oonservat ion.  

Rogardless  of t h e  "r".ghtsl' o r  "wrongs" of t h e  case  we i n  

t h e  . C o i l  . Conservat ion Se rv i ce  long  have f e l t  t h a t  a g r e a t  need e x i s t s  

f o r  no re  knowledge concerning t h e  sources  of  o u r  water  s u p p l i e s ,  t h e  

m a s o n s  why c o r t a i n  a r e a s  a r e  h i g h  wa te r  producers  and o t h e r  a r m s  a r e  

low producers ,  and  what e f f e c t  . consorv8t ion  . programs might have on Pihe 

p r e s e n t  supply. C e r t a i n l y  a c l e a r  unders tanding  of Lhc fundamonJcals 

involvod i n  ,ally con t rove r sy  i s  nocossary  - i n t e l l i g q n t l y  seek  a 

s o l u t i o n .  . . ,  . .  . 

During .  J u l y  of 1950 wo woro nuthor izud ,  t o  c o l l e c t  and am.1- 

y z e  a l l  q v a i l o b l o  i n f  ormat,ion and  dn ta  conporning m t a r s h e d  y i o l d s  
' \ 

i n  tho  st.  '-0s of Arizona, Now Elpxioo, Colorado and Utch. Wo havo 
... ' _ . 

completod this work i n  Arizona and  Now Ibxico .  Today I would l i k o  to. 

o u t l i n e  o o r t a i n  f ao t s , . and  conclus ions  t1m.t havo d ~ v o l o p o d  from t h i s  

s tudy.  . .  I n o i d o n t a l l y ,  . 1 m i i h t  montion t h a t  t h u s  f a r  wo hovo ccmpilod ) .  I .  

rooords  I . .  from eomo 800 r a i n f i l l  rnoasuring s t a t i o n s  m d  340 ~ t r r o m  gag- 

i q  s t a t i o n s  To n:ako t h i s  appoar more improssivo I might add, . . t h a t  

, thoso r s c o r d s  . ropsos&$ . oomo 24,000 s t a t i o n  ygnr s  of p r s a i p i t a t i o n  

rooords  . and . 5,000 s t a t i o n  yowlrs of s t roam f low roco rds*  
----. 



I would l i k e  t o  ntnrt by d i s c u s s i n g  p r e o i p i t a t i o n ,  e ince 
, . '. . :i 

after a l l  t h i e  is the. ao+,cdof . rll , .  of:- . .. . water  supply,  and rill be 

u n t i l  ways and means oan be deviaed t o  utilize w a t e r  from t h e  oaeansk 
. I .  ' I 

As many'of j;ou 'know, r i t h i n  the s t c t o s ' o f  Arizona and  New Mexiao t h e  

average  ' b n u a l  p r o d i p i t a t i o n  r i r g e a  f ron about  3.5' i n  southweatern 
I 

Arizona t o  borne 50" i n  t h e  highest e l e v a t i o n s  of  no r th -cen t r a l  Now 

Mexioo. I might add t h a t  the h ighee t  armual p r e c i p i t a t i o n  we h n w  
. .. 

found in those f o u r  s t u t o ~  : s  approximately 60" i n  the  headwaters of 

t h e  San J k n  ~ i v e =  i n  'southwestern C o l o r ~ d o .  
. , 

. . 

At the prason t  .time vre have aomploted i e o h y e t a l  maps of Arizona 

and New Mexico. I n  o rde r  t o  ~ e t  an idea of t h e  t o t a l  amount of watar  
. .. 

being  precipitated each yoar i n  t h o  tvro stntos vre developed tho  :#:sighted 
. .. . 

average annuul  p ruc ip i t a t , i on  f o r  onch. Considering oaoh s t a t o  afi a 
. .  . .. 3 .  . . .' . 

wholo, Arizona reooivos about  13" of p r e c i p i t a t i o n  and Fevr Mexico 

. .,... . ' ... . .. . 
' I  . . . .  . . s 

~ r o n s l o t i h ~  t h i s  supply i n t o  t e r m  of ao;o f o o t ,  which i s  the 

-a 
,h comonly  usod term i n  considering i r r i g a t i o n  water  cuppiios, wo ar r ivod  



ion 

OUB . 

, . .:. . I .  

The map (mup.6 3 and b)  before you ahovro t h o  sources of irri- 

eation-water s u p p l i e s  wi th in  t h e  r t a t o a  of Aritonn and New h x i o o .  0 .  

The o r i g i n a l  aoala  i e  ' 1 or,about 8 miles t o  1 'inch. The yellow 
5 0 0 8 0  

' 
oolor r e p r e s e n t s  an m w l  water yield of lose t h a n  0.10" frca the 

. . . .  . . . . 
land surfaae .  Following through, the various sonee are, O m l O n  t o  

, . 

0.50" 1 0.50' t o  1 .b0" 1 &On to 2&OW 3 2 .OON to 5.00" 1 5 000 t o  10.00" j 

10e0On t o  20.00"; and 20.00' t o  jOSM)". The y i e l d  of water ranges 
I 

from less  t h a n  0.10" to around 30.00'' w i t h i n  tho  two s t a t e s ,  tho high- 

e a t  y ie ld ing  tlrea producing some r X )  times as muoh wator as t h e  very 
t 

low y ib ld ing  aroas l O f  oonsiderable intorest also i s  the  propor t ion  

of the p r e o i p i t a t i o n  appearing a s  yield w i t h i n  tho  various rones. 

For example, watersheds o f  h igh  o levat ions  may y i e l d  as high as 80$ 
. . .  . . . . .  . . .  . . : . .  

o r  &re of thea tmuch  p r e c i p i t a t i o n  whereas a r k s  at low e leva t ion .  
. . . . 
. .  9 .. , '.:: . <. . . . .  

soldom produoel A r e  thnn 2 o r  3$ of the supp ly .  Not only  i s  tho pro- 
:. : . .  . . ( .< i . .  . . . . . . . . .  

o i p i t a t i o n  muoh g rou te r  i n  the  m m t u i n c  b u t  a muoh greater proport ion 
. . .  . . . . . : . a  . . :  . . . . .  . . . . .  

beoomea nvai l a b l e  for i r r i g a t i o n  use. 
*. . ' 

As montionod herotoforo, t h o  p r i m r y  purposes of our study 

have beon n o t  only  t o  dotormine tho aources of i r r i g a t i o n  water but  

a l s o  t-ho reasons why auoh romarhal:lo .difForenoee i n  m t e r s h o d  y ie lds  

oxis t .  ~ " r ' t a i n l ~  It i a  no t  d i f f i c u l t  to a d e r s t a n d  why r g r e a t  . . . .  deal  
.I*. . '  ' . > 

more wa te r  i s  reaeived from a r e a s  having high ? r a a i p i t n t i o n  and a 
... * . . . . . .  . . 

large por t  of the  p r e o i p i h t l o n  appearing ~s yield.  The quoation . i s ,  , 

. , : .  . , I '  . . . . '  
howover, just why should  8@ of  t h e  p r e o i p i t a t i o n  appear as y i e l d  

. . . . . . . . . . .  . . 
. . .. ' 

from one a r e a  o n l y  2 -6r 3% 'app& i s  y i o l d  from anothor?  his' 
ques t ion  i o  w e l l  worth exploring. I 
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,, ., ' I , ' ' ' ' . .  

A t h i r d  raseon foil hi& propor t iok te  watershed yields  i n  
. . 

' I  . . . , , . ,.: .' . . . .  
mun&in -&ens i s  the ohareoteriotio predominance of shallow soi l s  

. . . . . . . .  . . . I . .' 
o r  soi ls  of low water holding capaoity. The profound influence of  , 

. ,  . . . " , . '  . 4 ; '  

this charac ter i s t io  was ra ther  forcibly impressed on us when we 
. , . . . . . . ; I 

( '  ;. . I .  

attempted correlationo between watershed y ie lds  and physical charac- 
. . . .  

9 .  . . . . .  . . s .  . . . 

t e r i s t i c s .  During the f i r s t  fiold t r i p  in to  Colorado our s o i l  . 
' I  6 .  

. . .  . . * . .  

. . .  eoient i s t  bmke down the various watersheds i n t o  the proportions of 
. . .  . - .  . . . . .  . . . , . . . . . 

vfiich had shaliow, ~ d i ~  grid deep soi ls .  ~n attempting t o  , 
. . 

oorrelate  precipi ta t ion with y ie ld  we began t o  f ind  areas  where ex- . . . . . .  
treme differences in' y ie ld  aould not be explained by differoncos in  

. . 

preoipitation, ye  noticed, however, t h a t  y ie lds  appeared to  mater ial ly  
. . .  

Increase whenever ,bhe percentage of shallow s o i l s  increased, We then 
. . .  . . . . . . . . . . .  . ,  0 . . .  

attempted t o  oorrelate  vatershed yields and shallow s o i l s  with the 
. . . . . .  

I I. . . . . . , . . . '  

following r e s u l t s  : . . *  , . . . .  . . . . . I . .  . . . . . . .  . . 

The f i rs t  cha r t  on t h e  l e f t  ( f igure  I) i s  a p lo t t ing  of w e  
, 1 ' .  ' .  

water yields  in percent of precipi ta t ion tagainst the average quai 
. . . .  . . 

I . 
precipi ta t ion occurring over the watersheds, Them a re  47 stajdons' . . .  , 

. ' " :I..' " . . .  , . 

in  the p lo t t ing  which represents a l l  of the a reas  t h a t  were inspected 
. : . . . .  ' * 

on the f i e l d  t r i p ,  It i s n ' t  necessary t o  point  out the almost ooni- 
. . .  . . .  

1 

p l e t e  lack of oorre la t ion  bo$::een the prec ip i ta t ion  occurring over 

each area and the  resul t ing yields,  Seldom have I scen a more . . 
. . .  . . .  . I .  . , 

olass ic  example of a "shotgun" pattern,  You 'can understand . . our 
, . . . I  I 

perplexity when ws f i r s t  attempted such correLa.P;lans, . . , .: 1 . . . .  
I would l i k e  now t o  re fer  you t o  Figure 2 on t h e  r igh t ,  We 

. . .  . . . I* .  1 ,  . . .  . c 

have wed the  idon t i ca l '  a ta t ions  as were plo t ted  i n  Figure 1 but  , 
. . . . . .  , . .  . .  . . I .  

have plo t ted  the waterehed yields against 

. eof l s  within each watershed; 



. . . r o i l s  . wore , tho ( .  otdtorio. COP -..., . .  . 'mmple, . , _ ,  . . .  I f ..: trnhmhod .. , . .  fbo . a proaipita- ' " 

8 , ' .  , , . 8 '  

tlon #raa 2Sw an8 tho g l e l d  whLfb fa, thin mbrrhod tho pawipibkion 
, . # !, 

ppeaipitatim )Itt the 'yWd *u 67$. 1.t ih.;. Mi Q-8 ths oeroaCi~- .' . . . .  
. . a  ' 4 . , . a .  . 8 * . 4  . , 

Porhepe fn Mto p e t  wo hsvo born too WJI mqornod vith tho  rolo  of 

I fhing liko tho ohiokon and egg prupoeition as to which o m  fht. 
( .  

I 
h . . b. C. I , '  : ' ,  

Frankly, I vondor if this Aftork m h .  
, '.' , . . * 







, I n  a iscussing ' tha  i n f l u m c c  of ahallow oo i l s  on iratur y i e lds  

I do not  inbond i n  any way ' t o  dissount t h ~  h p r t a n c o  of ovapotrms- 

p i r a t i on  potontials.  A 1 1  othcr  things bohg  o q u d  #is f a c t o r  

oxcr t s  n profound influoncc., You w i l l  nolic from tho first f i g u r e . t h a t  

nlthough thoro nro gruat difforonccs i n  y.,'Lclds, almost without cxccp- 

t i o n  , the y ic ld  porccntaps  nrc h5gh i n  t1,oso zoncs of low cvzpotrms- 

p i r a t i o n  potont ia ls ,  WSthin any major arm, however, whom ovapo- ' 

' . 

t r k o p i r r . t i o n  potontinls aro s imilar  tho;ro m y  bo trcmondous d i f f e r -  

oncos i n  watershod yie lds  doponding upol: thc  a b i i i t y  of pa r t i cu l a r .  

waterahcds t o  i n i t i ~ l l i  -- r c t h  iratcr. 
. . ,. 

Npw . . l o t  us tnkc n l odk .n t  the  chnrzc tc r i s t ics  of thc low- 
* ' :  

yic ld ing  a r id  . . and scminrid nrcas .whore thc, prccipi tnt ion nvcragcs . 
.::, ':.. .. 

. .  . 
only 10If o r  12It , m u n l l y .  " 1 nrrl purposely ,going t o  extrcmcs i n  

. . . , .i . , ' . . I .  , . . . .  . '  
o:dm thc.t . .  you . m y  f i i i o ~ f  through with thc ~ m g o  of cordi t ions  that 

s .  . * . '  . 

oxis t .  A s  I have s ta tcd 'hcrc toforc  t h o  yic ld  from such aroaa . . . . . . , . 
... ! , 

soldom ,averng::s ovcr ' 2 or!. 3% o t  t hc  -or,nud precipi ta t ion,  and ' thqrc 

arc wry p o d  rcnsons f &  this. 
. '  

Thc o v n p o t r n s p i r ~ t i o n n l  po ten t ia l  P s o  cx.?&s. n profound 

, influcnco i n  ar id and somiarid arons, It is not At nll uncomrrion 

for this p o t c n t i d  t o  roach 50" m d  i11 cor tnin instmcoe 60" or. rnoro 

of rnpisturn would p t o  bvcporation and/or t r m s p i r n t i o n ' i f  thc watcr 

was avn i l l~b lo ,  Whon wo considcr t h a t  this poten t ia l  i s  opoi*rst.ing 

i n  con junct icn  wlth m nwrzgc mnutd procipi tnt ion of oiily.10 o r  

1 2  inchcs it i s  no t  d i f f i c u l t  t o  undortrtmd why dl wntor not 

immodiatcl.~ Laaving an' mcla w i l l  bo a~bsoquont ly  consurnod by cvqorn -  --. 



tho  supply on ~n , ~ . n t ~ u . ~ l  bns i s  but  thc  d c f i s i t  ;:xis+,s throuchout 

t h o  yoar  in such somiwid zonas. I n  ounumtion i t  might bc m i d  t h n t  

whcnotjor . moisturo . . .  i s  ava i l cb lc  , tho. p o t o n t i 4 d  c x i s t s  t o  , rcmovc it. . . . . . . . . .  I . . I .  . 
. . h o t h e ?  . . .  c har,nc t c r i s  t i p  of  low-lying arw,s, which lmv an 

( ,  . . ,  . , , . . . . .  . . . . .  

ndvcrso . . a f f c c  t on watcr  y ie lds ,  i s  thc ~rcdondn?.ncc .of dccpcr s o i l s ,  

,Tho vast  arcas of +~vi . - l  v d l c y s  and ?lains wi th in  the two s t a t c s  
* 

r lmost  iLw.?.ys contc in  s o i l s  of s u f f i c i c n t  dcpth t o  r e t a i n  nll .of tho 
. . .  2 .. . . . . . . . . .  . . .  

mcngm p r q c i p i t a t i o n  t h z t  o ~ c u r s  during ti-- g v c r a p  ycar. Thur, t h o  
. . .  . . I .. 

r a l a t i v c  amounts of . dccp . s o i l s  nrc n o t  of major inq?ortcmco . . . .  i n  loif.- , 

l y i n g  a r m s  s ince  n s u f f i c i e n t  c!o?th of s o i l  is, o r d i n a r i l y  p.rescnt 

t o  r c t a i n  ill watcr t h a t  docs n o t  imm;diatcly - l cnvc  UIC nrca, 

A t h i r d  rcnson f o r  lo\! w a t e r  y ic lds  from somi-arid arons i s  

t h c  way i n  which p r c c i p i  . t a t ion .  . - . ,  normglly occurs. . Althou,yh . t h s  ~ M u L ~  

t o t &  a r c  low, cvcn t h i s  snmll moup,t, of yatcr o r d i n a r i l y  r o s u l t s  

from a rp-thcr l a r g e  . numbor, . of q r , ec ip i tn t ion  pi?,$ods.,.,, F o r  cx,m~@, 
. . . . .  

an annual r . 3 . n f d l  of 10 t~ 12I.l. m?.y bc , coq?oscd o f ,  somq 50 c,lifforcn.b 
. : I .  . , . . . .  . . . . .  

rn ins .  O f  those  r n i n s  50zia.total less, t h m  O,lOI1; 8.0% t o t a l  l e s s  than . ,  ' .  
. . 8 . .  

0.291 m d  905 of  the rt-.ins to t,d l c s s ,  U1;m, . . 0.5011..,,, Pcwcr tlm 1%; of 

t h c  rn ins  t h n t  occur i n  a rcas  of low . nnnual, . prqcipi tn t i i ;n  cxccod 

1 i n c h  i n  m o m t ,  , . Tho conhinnt io i  of . doap . s o i l s  wi th  a h i g h  wztcr- 
. . . .  

holding c a p a c i t y  ,?ad tho ,occurrcncc of   my ~ m n U  r a i n s  obviously . * I !  

i s  not  conducive to a high watqr . I y io ld .  

A .:. f ~ u r t h  nnd ,-lso vary i n p o r t m t  rc.?.son f o r  low vntor y!.olcis 

i n  sqminrid n f c m  i s  tho trcmcndous 1038 i n  m t c r  t h n t  tckos plnco 

botwcon t h o  point o f  o r i d n  of runoff  m d  t h s  p o i n t  of usc. . 



W e ~ a  exoept. i n  aasodipt ion,  with high-inizeneity thunder a t o m  r 
f ' . .  * . . ,  ;. . .  . " *;. ., :7,. t ' I  8 ' .  . , . .  

,, 8 k h  a t o r e  d d e r  o o w r '  l'ug htb& and a ~ r i  oft in  than not the 
' 

. . 

, '  . .  . .  , 
... . 
i ~ m y b  i iur"ri&nt .kptiwspi~rtiiDal p i t e n t i a ~ ,  t d  w n a m  the. : . . . _ .  I . . . . . . 

. . , . 
s .  I .  , . b .  . . 

. . .. r n i i a b l e  .mi~tt& any"ruoh rtmon in t?wm ,lor& ireas ~ l c t  en+& : 
. '3 ' , . ' I  I . .  . ' .  

- 5  . . . . . 

q ,  9 # 

' : ' .  ' . 1' 
' 

I muld liks to Dike an sxemple to ~ h m  how enormus theao 

. \ 

m u t h  of tk 8hn Simon. ' ~ n  other ,words only somo 2% of w h a t  me 



. 

ur i&lna l ly  a  low b r o p o r t i o n a t p . . , < ~ t o r  y i e l d  a c t u a l l y  rooahad o p o i n t  . . :., . ', . . . , . .  . . . . 
.whore it m i ~ h t  ho usod f o r  ,irr$gn.tion, I might add t h a t  o thor  i n -  
(,, . . . 

I .  . . .  . 1.4: . . .  . ' .  , 

fo rma t ion  we, h h e ' b o l l e c t e d  i h d i o q t o s  t h a t  those high t r a n r i t  wa te r  
. . : ", . . . . e l  . 

J a s e o  are common. 

TO s & r i i e :  . t h e  ,h igh  p o t e n t i a l  e v a p o t r ~ n s p i r n t  ion, duep 
. . . .. ' . ' .  ' , ,  ' 'I, " '. .. 

a o i l a ,  d&tteSed p r s c i p i t a t i o u  p a t t e r n e  and exoossive t r i n $ . i t J ; l b s s o e  
1'; ..s: ' ,,, , . . .  1 , I  

amply e x p l i i h '  why t h 6  'watershed y i e l d  from semiar id  nroas r ep re sen t s  
* . :.':.*: ,: ( ... . * I 

b u t  8, ver? bma'1l:'f r a a t i o n '  o f  t h e .  p r e c i p i t a t i o n .  . . . . . . 
. . . .  .>. ' ; ' ,  . . .,. 

In c l o s i n g  I would l i k e  t o  d i s c u s s  t h e  p r e c i p j t a t i o n  and 
. I . .  :I 
. I . _  , ' . . 

~vnker -y i e ld  r e l a t i o n $ h i p s  of. tho  Snn Simon :' .,. m t o r ~ n e d  . .  montionod he re -  
. . . .  . . . ,.." . ' .  ' . 

t o f o r e .  ~ h i i ' b a i i k  i s  n . , r a tho r  . a l a s s i p  . ~xamplo of  nn a r o a  t h a t  once 
. I I., . 9 . . 

' '..,'" ;.,; . . . . . r 'I . 
p-oduoed tromdnd6u.s .voLunes of ,Jiye,sto qk, f orago and which i s  i n  

. .  . ' . . ! _ .  
s . . : .  . .  :... ,.. . ., . .  . . 

a badly  d e t e r i o r a t e d  oondi t icn .  O r i g i n a l l y ,  .... t h e  o l l u v i ' n l  v a l l e y  
.;, -:. , *  m . . / I  . , , , , 

I .  . . . . 

b y  thouso.nds of c k t t l o .  . Today t h o r o  , i s  . v o r y  ... . l i t t l o  good . ~ o g o t a t i o n  
. .  . . 

o f  any k ind  and  t h o  vnlLog I . ,  i s  dipsooted . by ono l n r g o  g u l l y  cnd m n y  
: '. . * ]  . . 

deep ly  en t ronchnd t r i b u t a r i e s  .., By no s t r e t c h  ! .  of tho  imagina t ion  
. . I .  

oou ld  t h e  Gto r shc id  now ,b,o considorod a s  . .  boing i n  good' oondit ion.  . .  , 9 ,  ' 
.. . .  . . 

A.look '  a t  tho  p rosen t  ppoipitation-wator-yiold r e l a t i o u -  
. :. *, ; , , '. . * .  -. , . . 

 hips, howover; show8 .some uory., in.$6resting . . . . .  f n a t s  . Tho woightod 
. . , . . '. . .  , 

annual p r e c i ~ i t j t i o h  .o~mr..ththo. 2,280; . squ~ro-milo . . . a roa  ie 12.87", wllioh 
.. . . . . 

rop roson t s  about :  i;56Gi00,0 y y T f ~ , ~ t  . .. of , . .. v e t o r  .. . ,. roceivod or t h i s  v a t o r -  . . . . ..  . . I .  

shod. Tho uvorr ,;o n r m d  jriold o r  r o n i d u a l  runoff from 'tho wator -  

shod a t  i t s  mouth during tho  available p o r i o d  of rocord i s  o n l y  about 

9,000 ucro-foot .  This &on6 t h a t  about 1,551,000 acro- foot  of ~ m t 0 r  

n.ow novor roaohns tho  mouth 



onset of de ' tor iot .~at ion.  Yet toclay kho watershed retains more than  

%$ o f  t he  nvailt b l e  wate r  supply. Te p u t  it a n o t h ~ r  way, o f  thu 

12.87" of p r e o i ~ l l n 2 ; i o n  occurring over  tho wetershod 12 .79" . t a p  

t ;he~o# Were wa a h l e  *kc hold a l l  of t h e  water  w i t h i n  t h e  aroa tkms - 
Would be a v a i l a b l e  o n l y  an a d d i t i o n a l  e i g h t  one-hunrlredi;hs of  

one inoh. 
I 

Obviously we oannot oxpoct a rmterial .  ohnnp oS any kind o n  

t h i s  wakershed by the  a d d i t i o n  o f  less  than  1 peroon't lnorrJ water. 
. .  . 

E q w l l y  obvious is  the. f a c t  t h a t  t h e  o r i g i n a l l y  uxce l l o x t  grass 
., t. . . . . .  . 

aover  eould  n o t  have been m i n t c i n o d  beoauao t h o  E r s c t i o n  .of an . . . . 
I 

inoh of wtrtttr now running off  wna then being h e l d  w i t h i n  the 

Watershed . . . 
. , 

This f a c t  t h e n  posos t h e  quos t ion  as t o  how tho re  cou ld  have 

beon a good :;tand of puronnial grrtssos o r i g i n a l l y  with about t h o  earn 

w a t e r  supply  t h a t  I s  now a v a i l n b l o *  To me t h o  anrwor i s  relatively 

s implo*  As mentioned horo toforo ,  tho s v n p o t r n n o p i r ~ t i o n u l  p t o n t i . a l  

wi th in  suoh a r a n s  as t h e  Sun Simon i s  probnbly 50". Tho distr!.butlon 

of this p o t e n t i a l  throughout t h o  yanr .is suoh t h a t  any  wator Wmt 

dcse c c t  imned ia t e ly  loave  the  nroa w i l l  be subsequently l o o t  t o  

e ~ p r r t i o n  from b a r s  ground s w f n o e s  o r  t r a n s p i r o d  by p lan ts .  

Today, l a r g o  a rona  o f ,  t h i s  witorshod. suppor t  o n l y  woodrr, shrubs,  nzrd 
8 ,  

0thc.7 undos i rab lo  t y p o s  of vogothtion: i n s t o a d  of tho poronninl  grassos . . . ,  . 
. . 

of high forago va luo  t h a t  f o & ~ r l . ~  opeup lod  tho  rrroa. Sieoablo  
. , .  , . . 



- .  
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I . .  , , . . . . . . .  .. < . . . 
. .. . . . .  ;;.; .&rp.r& fa pareqhtiiin By . ' .  ,.; , ;':: : .;' . . .  

. . 
. . .  ':.!.'Jdrn lt'* ikrroh, JT. b f w i  .#a' . . I 

, :,. wi~']f)es%ioir & th JBWP~QI+' ..: 
' ?I.,'., 

- . . . .: , :.ao&Cy. of. @ h i 1  %ngPwers it ' : ; ;: 
.: &l,~~ta, ' ,grimrgrimr, ,Hextao, 'wa -#,. ... . .  

. ';:. ' , wAr 2, 8 ~ 1 ,  : '  . . 
. . . . 
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