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Application of a Computer Model
 

to a Desert Watershed
 

Only about five per cent of the 
total precipitation which falls on the 
warm dry deserts of Arizona Is re-
tained for our use. Efficient water-
shed management could increase this 
percentage. However, a first re-
quirement for efficient management 
and utilization of our water resources 
requires methods of accurately pre-
dieting runoff from real or hypotheti-
cal storms that ,night occur ol our 
watersheds. Computer technology is 
rapidly expanding these methods. Old 
methods have been streamlinet and 
new ones greatly inTeased in scope 
have been nadc possible. 

Watershed modeling using coin-
puters is the most promising of the 
newer methods. The models are toni-

by 1.Ii. Kitchen & J. L. Thames 

Ing of water yields. Land managers, 
for example, may be able to estimate 
how stream flow from a watershed 
will react to a given land management 
practice such its range conversion, 
forest cutting, or burning. lydro-
logiv models provide i ,method for 
estiniating streanflow from water-
she!i for which rctirds art, not avail. 
able. They could b, usled on flood 
control proj.cts to re(lict t heffcts 
of untsutl stormns, or to estimate peak 
flows, ad could be of great value in 
ime (hsign and iniamagenim'it of' water 

n( storage a dikersion st ucturcis. 
The goal iil using toit]tr iodIds 

is not to (lt's'loll a ((till h't s\'tliilesis 
oftl lhehvdrologic tvulf' but ti 4:staldlih 
workabfe relatlioslihips Iubetweell Inc:as-

puter programs which reproduce' a iture'tlts of selechd (coilillmi lents to 
mathematical representation of the 
hydrologic system operating within a 
watershed. Separate processes of the 
hydrologic cycle, believed to have It(! 
greatest influence onl streamflow, are 
expressed in mathematical ternis and 
then combined into it complete svs-
tem. Such models are uuse(! to predict
outflow from a vat -rshed for a given 

rainfall and measuremnents or esti-
mates or certain watershed character-hesciie topatalltiIt i.lsti s , b e( sacrificeld ho pratr ia l lio d in.hillon 

The hydrologic modeling approach 
has important Implications to Arizona's 
water users. It Iresents it means of 
estimating the individual and oni-
posite effect of many changing activi-
ties on the quantity, qiality, aid tir-

solve prtLical t'chtohl lgical 'n b-tnts. 
itI' innuit('rah' processes ')! w'rat ing 

on thn' hydrology of a waterhtd 
necessitates selectilil otly Ihoise luifr-
C(Isses to lite inlclu ted ill Ittli od 
which are b)elie.ved to esetrt lhv great-
est infhtil'ee oil ruiloif. It has beein 
Itinted oult thit although the, selhtc-
lion is ,ecessly, it nmay also infring.' 
il1)4ll both accracy ,Itd iti(qieiteslif-s%. 
Ii other words, strict accurac moitst 

Usewful rsilts which give ils iti 

antswers we s'ek within Ile irel'sils 
we ieed Is the, pirpose iof htvdrohl gi' 
ioels. 

For this study we emloy'd it mathi- 
'I,/iruictor and P'ri0t40r, ri.Ap-d1ie1v1, PC-
parlmiuI o Walered anntagiment, 

inatical watershed model developed 
at Purdue University. The moclel was 
chosen because it was developeJ for 
small watersheds and has the ability 
to accou nt for spacial variations with
it, the wathrsheid. Th*lit-porlmse was 
not tI iide th., theoretical basis of 
tihe , 1(m.1, I t(o t4-st its u ,iselnissas 
a tool for v.'ahcrsli.d nimaageentt 
practices ill Aritita. a legion (oin
ph1telv (liffierent fonlt the ctiltivatel 
i1thli il Indialna fir which it was 

(1c% ised. 

'ih'e Illo lel was applie-d without 
i odlificati to it small dhsert water
shied located inl the' Ttson lasi illto 
s , hiw %4,1l inol fonn smuniner 
raiistorm Inight be It, liittih. Vege
tatioll*i it1te wathrlsed is spalm. ,cat-
t.rt.I d-sert shir Is amlass's, t0t. 

istinBg tIIostlv of cicoim dltiuh ( Ibrrca 
tridito)atla),, leelt toes. lit., ('ro
%oplsitiitillhra ), with %oI 'act i untl 

l h 'heatht.-d ltl-lhacq.oums, s ,-..-tiot, 
wat-hiriS isihlahsitilt- I , t t lid.e it 
ridge1' with is Il. ,inllll if nn old 
tlhtvial fatll. TlI'll thid i Sitlhe and 
II- sloeiw le gentle., oil tin, orlhr if 
thlr' I- r 1.1. sl'li' tilatesaidy 
to gietlly loliis will. lihl' actlll

lli fi i -kevv~i' hI'i 1 ,. 
Niaty in' ttlititter rtitisthirtfllll titi 

ItiosrituitteNil froml o ille '4lfitd'l 41h4-1 

f|all fill ll 'i''llolli h14i hort(iie%it 
ihirali i1id h.gli Jilisity. h'he run

oif hydrographs ritlting frot two 
stitif sthritus were sinlaiihit witlh tli 
"Pur(li Model" wiill coi )ard with 
Ili' iit'hiil bydIrogroplt i. liil ltydro. 
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graphs obtained for one of these one per cent of the actual vplue. The will take into account the spacial var
storms are shown in the figure. greatest error occurred during a high ability of rainfall and other hydro-

A slight error in time of concentra- intensity burst of rainfall at the begin- logic parameters. This will also re
tion of about five minutes exists be- ning of the storm. Runoff predicted quire that more attention be given to 
tween two hydrograpls, The error from the second storm also agreed instrumentation of watersheds than is 
may be inherent within the miodel, but with the actual hydrograph. There presently accorded. 
is more likely due to instrumentation was also a difference in time of con- The ability of a model which was 
on the watershed. fhe hydrograph centration. But the predicted runoff developed in one region of the coun
and rainfall recorders have separate for the second storm was withia 1.2 try to predict a hydrograph in a com
clock systems which often differ by percent of the actual value. pletel different area indicates that 
five minutes or more. Nevertheless, The slight discrepancies between the developmnent of practical working 
the close agreement iv general shape the predicted and actual hwdrographs watershed models can be realized. 
and size of the predicted amd actual might be partially the result of the :'urtlher research in the techniques of 
hydrograph is remarkable. spotty rainfall distribution that is watershed modeling should lead to 

The model predicts a total of 0.599 characteristic of summer storms. The better understanding of the hydro
inches runoff fromn thme 1.44 inches of model assines an even rainfall dis- logic processes operations on natural 
rain that fell during the storm. The tribution over the watershed. lira- watersheds and provide a powerful 
predicted runoff was 0.592, less than provements in modeling for the future tool for the watershed manager. 
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