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COMPARISON OF DWRSIM VERSUS 

THE HISTORICAL MEASURED INFLOW 

TO THE DELTA 



I 

Comparison of DWRSIM Versus 

Historical Measured Inflow to the Delta 

The DWR planning simulation model DWRSIM is a computer 
lanning model designed to simulate the operation of the CVP-SWP 
ystem of reservoirs, pumping plants and conveyance facilities on 
monthly time basis. It operates to meet various operational 
bjectives for purposes of water supply, recreation, flood control 
nd instream flow objectives as well as various physical, 
nstitutional, and legal constraints. 

The inflows to reservoirs and downstream tributary inflows 
or the model are based on the historical hydrology for the water 
ears 1922-1991. The demands for water upstream of the Delta and 
n the Delta itself have been adjusted to reflect estimated 
urrent and/or future land use patterns. This adjustment to the 
istorical water use is developed using the Department's 
onsumptive Use and Depletion Study models. 

Operational constraints for system operations such as minimum 
nstream flows, conformance to the CVP-SWP Coordinated Operations 
greement and Delta export limitations are established through a 
ombination of data inputs and programming instructions. 
perational constraints to meet water quality objectives are 
redetermined using a separate program called MDO or (minimum 
elta outflow). In this program controlling water quality 
bjectives must be converted to monthly flow requirements, 
ncluding carriage water for project exports. 

Strictly speaking, model verification of DWRSIM cannot be 
chieved. A DWRSIM model simulation has converted land use 
hanges over time to reflect present levels of development. In 
ddition, project operation of today's facilities which include 
eservoirs and pumping plants are necessarily different than 
istorical operations and facilities. ~ohetheless, we can compare 
istorical Delta inflows to those generated by DWRSIM and address 
he differences. 

on of writ verses D W R S U  

Figure 1 shows the estimated historical Sacramento and San 
oaquin Valley agricultural and urban .land use with time. Also 
hown are the horizontal lines which reflect the level of 
gricultural and urban land use assumed in DWRfs latest 
ydrology (HYD-C-01) . 



Two important  a spec t s  should be noted. F i r s t ,  a g r i c u l t u r a l  
and use  i nc reased  throughout t h e  perdod u n t i l  about 1980. 
econd, a g r i c u l t u r a l  l and  use  has leve led  o f f  du r ing  t h e  1980-90 
ecade. Thus, i f  we compare h i s t o r i c a l  Del ta  in f lows  with a 
WRSIM model run w e  would expect  h i s t o r i c  D e l t a  inf lows t o  be 
ons iderab ly  g r e a t e r  s t a r t i n g  i n  1922 with d i f f e r e n c e s  diminishing 
hrough 1980. Figures  2A through 2G show t h e  comparison of annual 
i s t o r i c a l  measured Del ta  inf lows versus DWRSIM opera t ions  s tudy 
995-BDHEAR-100a. A s  expected, h i s t o r i c a l  D e l t a  inf lows a r e  
e n e r a l l y  g r e a t e r  than  DWRSIM i n  t h e  e a r l y  yea r s  and compare 
avorably i n  t h e  l a t e r  years .  

F igure  2G shows t h e  comparison during t h e  last  t e n  years  
here  l and  use  has  remained f a i r l y  constant .  When w e  make t h e  
ssumption t h a t  t h i s  h i s t o r i c a l  land use r e f l e c t s  t h e  l e v e l  of 
pstream development now used i n  DWRSIM we see t h a t  Del ta  inf lows 
ompare extremely wel l .  Figure  3 shows how t h e s e  inf lows compare 
n an average monthly b a s i s  (1982-91). F ina l ly ,  F igure  4 i s  a 
onthly  t ime s e r i e s  comparison f o r  t he  p a s t  t e n  yea r s .  Table 1 
hows t h e  numerical comparison between h i s t o r i c a l  measured and 
WRSIM D e l t a  inf lows from 1982 through 1991. 

The f a c t  t h a t  t h e  h i s t o r i c a l  measured Del ta  inf lows and 
WRSIM compare favorably  f o r  t h e  pas t  t e n  years  i s  an i n d i c a t i o n  
f t h e  model's accuracy.  Small d i f f e r ences  can be explained when 
i f f e r e n c e s  i n  imports  ( T r i n i t y  River) ,  r e s e r v o i r  opera t ions ,  and 
and use assumptions a r e  examined more c lo se ly .  

The importance of  t h e s e  comparisons show t h a t  DWRSIM i s  not  
r ea t ing  a s i g n i f i c a n t  p o s i t i v e  o r  negative b i a s  when s imula t ing  
nflows t o  t h e  Del ta .  Therefore, a 70 year  DWRSIM model run 
rovides a f a i r l y  accu ra t e  represen ta t ion  of  water supply 
va i l ab l e  t o  t h e  Del ta  under p resen t  condi t ions  and f a c i l i t i e s  
ssuming ' the  70 year  pe r iod  of hydrology 1922 through 1991 were t o  
epeat .  While t h i s  informat ion gives  more confidence than ever  
s fo re  concerning t h e  "absolute  accuracy" of a DWRSIM run, one 
hould s t i l l  keep in 'mind t h a t  t h e  bes t  use of DWRSIM is  t o  
Dmpare r e s u l t s  from two opera t ions  s t u d i e s  t o  ana lyze  a l t e r n a t i v e  
?e ra t ions  c o n s t r a i n t s .  



CENTRAL VALLEY FLOOR AREA LAND USE FOR HYD-C-01 
(Excluding Tulare Basin) 
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Figure 2A 
ANNUAL DELTA INFLOW FOR 1922-1931 
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Figure 2C 
ANNUAL DELTA INFLOW FOR 1942-1951 
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Figure 2D 
ANNUAL DELTA INFLOW FOR 1952-1961 
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Figure 2E 
ANNUAL DELTA INFLOW FOR 1962-1971 
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Figure 2G 
ANNUAL DELTA INFLOW FOR 1982-1991 
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Figure 3 
AVERAGE MONTHLY DELTA INFLOW FOR 1982-1991 
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Figure 4 
MONTHLY DELTA INFLOW FOR 1982-1991 
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Table 1 
Annual Delta Inflow for 1982-1 991 

Historic and DWRSIM 

DWRSIM run: 1995-bdhear-100a using HYD-C-01 


