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ABSTRACT 

A MICROCOMPUTER-BASED MODEL FOR SUR FACE RUNOFF PREDICTION 

FR OM SM ALL AGRICULTURAL WATERSHEDS IN TRINIDA D 

Reyno ld  Jo e  S tone  

Th i s  t hes i s  dea l s  w i th  the  deve lopment  and  eva lua t ion  of  an  

even t -o r i en ted  microcompute r -based  mode l  f o r  p redi c t ing  su r face  

runo f f  f r om sma l l  ag r i cu l tu ra l  wa te r sheds  in  Tr in idad .  I  h i s  

mic rocompute r  mode l  con ta ins  t h ree  a lgo r i t hms  for  de te rmin ing  

su r f ace  runo f f"  vo lume ,  namely ,  t he  SCS runof f  curve  number  

equa t ion ,  the  Green-Ampt  i n f i l t r a t ion  equa t ion  and  the  Phi l ip  

tw o-pa ramete r  i n f i l t ra t ion  equa t ion .  For  a  pa r t i cu l a r  t a infa l l  

even t  the  cor responding  d i scharge  hydrograph  can  be  genera ted  

e i the r  th rough  the  use  o f  t he  SCS un i t  t r i angu la r  hydrograph  

which  i s  coup led  t o  the  SCS runof f  curve  number  equa t ion  o r  

th rough  t he  use  o f  the  s ing le  l inea r  r ese rvo i r  mode l  wh ich  c - .n  

be  coup led  to  e i the r  the  Green-Ampt  o r  Ph i l ip  in f i l t r a t io n  

equa t ions .  

The  mic rocomputer  mode l  was  used  t o  eva l ua te  the  SCS curve  

number  mode l  on  two  sma l l  agr i cu l tu r a l  wa te r sheds  in  h  iu id .n l .  

For  the  f i r s t  wa te rshed ,  loca ted  in  Ta lparo ,  the  eva lua t ion  was  

ca r r ied  o ut  us ing  3  year s  o f  r a in fa l l - ru nof f  da ta  co l l ec ted  on  

the  wate r shed  du r ing  the  r a iny  sea sons  o f  1987,  1988  and  I ' t v i .  

In  the  ca se  o f  the  second  wa te r shed ,  l oca ted  in  Lop ino t ,  the  
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eva lua t ion  was  ca r r ied  ou t  us ing  two  yea r s  o f  da t a  co l l ec ted  

dur ing  the  ra iny  seasons  o f  1988  and  1 989 .  The  pe r fo rmance  the  

SCS runof f  curve  number  mode l  in  p red ic t ing  runof f  vo lum e  was  

inves t iga t ed  by  va ry ing  i t s  paramete r s  and  compar ing  i t s  

p red ic t ions  wi th  the  co r responding  measured  va lues .  Bes t  

pe r fo rmance  of  the  mode l  was  a ch ieved  by  ad jus t ing  t he  cu rve  

nu mber  t o  r e f l ec t  an t eceden t  mo is tu re  cond i t ion  I I I  and  s e t t i ng  

the  in i t i a l  abs t rac t ion  equa l  to  ze ro  fo r  a l l  even ts .  The  

f a i lu re  of  the  SCS t r i angu lar  un i t  hydrograph  to  p red ic t  '1  

summary  ou tpu t  va r i ab les  o f  t he  d i scha rge  hyd rograph ,  namely ,  

peak  f low ra t e  and  t ime  to  peak  was  inves t iga t ed  by  va ry ing  i t s  

pa rameter s .  

The  mic rocompute r  mode l  was  a l so  used  to  eva lua te  both  the  

Green-Ampt  and  Ph i l ip  i n f i l t r a t ion  mode ls  i n  p red ic t ing  su r l a re  

runof f  vo lumes  u s ing  t he  da ta  co l lec t ed  on  both  wa te r sheds .  Bo th  

m ode ls  gave  good  ove ra l l  pe r fo rmance  on  bo th  wa te r sheds .  

Moreover ,  t he  s ing l e  l inea r  re se rvo i r  mode l  coup led  t o  ea«h  o f  

t he  in f i l t r a t io n  equat ions  a l so  p e rfo rmed  we l l  i n  p red ic t ing  

peak  f low r a t es  and  t imes  t o  pe ak  on  bo th  wa te r sheds .  


