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Presenter
Presentation Notes
IWFM – Logically separate the water flow system into four parts:
	Groundwater flow system
	Surface water flow system
	Land surface process
	Small-stream watersheds


Land Surface Process

Evapotranspiration Precipitation

Runoff
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Precipitation and irrigation less
direct runoff and return flow is
the inflow into root zone

Deep percolation from root zone
is the inflow into unsaturated
zone

Net deep percolation from
unsaturated zone is the recharge
to groundwater

4 land-use types considered:
« agricultural, urban, native
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/ Land Surface & Root Zone Processes

¢ Governing conservation equation for the root zone:

ot+l=gt + [P—Sr]+[AW_RfJ_ETcadj_Dp At
where 0, = soil moisture, (L);
P = precipitation, (L/T);
S, = surface runoff from precipitation, (L/T);
Ay = applied water, (L/T);
A R; = return flow of applied water, (L/T);

ET..qi = adjusted evapotranspiration, (L/T);




C2VSim Land Surface Process

~ o 21 Subregions

— Annual crop acreages

— Monthly evapotranspiration rates

— Monthly urban demand

— Monthly surface water diversions (Ag & Urban)
— Monthly groundwater pumping (Ag & Urban)
— Regional water re-use factors

~* 1392 Elements




C2VSim Land Surface Process

Input Files:
— Precipitation
— Land Use
— Evapotranspiration Rates
— Crop Acreage
| — Crop Demands
— Urban Demands
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- * Step 1: Compute rainfall runoff and infiltration of precipitation

 Modified SCS Curve Number method (retention parameter, S,
decreases as moisture goes above half of field capacity)

Runoff

Infiltration




Infiltratio




/ Land Surface & Root Zone Processes

- Step 3: Compute evapotranspiration (FAO Paper 56, 1998)

« Same as potential ET when moisture is at or above half of field
capacity

» Decreases linearly when moisture is below half of field capacity

ETcadj




- Step 4: Compute deep percolation if moisture is above field capacity
Expressed using one of the methods below specified by user
« A fraction of moisture that is above field capacity
 Physically-based method using hydraulic conductivity;
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Moisture Parameters

R T TIITTTITTIITTIIINTINTTITTTTTTTTTTTTTen

C PARBMETERS FCR S5CIL MCISTURE RCUTING
C
Hydrologic Soil Group C The following lists the =o0il moisture and hydrologic properties for each hydrologic soil group
B oo-125 c
) c
B 25150 -
. l: 1.50 -1.75 C FKUSAGE; Flag that specifies how the wvalue entered for wvariable K will be interpreted. Enter
¥ | 51.!5-200 c 0 : Values listed for K are the fraction of excess =o0il moisture that will become d
2 _—.9un-775 c 1 : Values listed for E are saturated hydraulic conductivity of soil
" g c FRACT:; Conversion factor for root zone hydraulic conductivity - It is used to convert only the
. 3 § 225250 c TUWMIT:; Time unit of hydraulic conductivity. This should be one of the units recognized by HE
) | 250-275 C * Note: If KUSAGE = 0, enter anything
I 275 -300 o
B 300 -325 c
C VALUE DESCRIPTICH
B 325 -350 -
Bl a0 -375 0 / KUSRGE
B0 1.0 / FACT
1lmon / TUNIT
C
C
c IREGH: Subregion number
C FC H Field capacity: [L/L]
C EF H Total porosity: [L/AL]
c K H Hydraulic conductivity of the root zone; [L/T]
c CH H Curve number depending on the land use type:
c 1-Agricultural ; 2-Urban ; 3-Native wveg. ; 4-Riparian veqg.
c (Reference: USDA, 1985)
C
C
C S5C0IL GRCUP & 5C0IL GRCUP B
CJ IREGH
C CH BY L&AND CH BY LAND
C FC EF K FC EF K
C 1 2 3 4 1 2 3 4
C

1 0.067 0.477 1.000 75.0 83.0 81.0 81.0 0.473 0.483 0.014 84.0 86.0 84.0 84.0

g g g g g g g 0.110 0©0.481 1.000 86.0 87.0 86.0 86.0
3 0.11% 0.438 0.620 83.0 86.0 84.0 84.0 0.033 0.471 0.632 86.0 87.0 86.0 86.0
4 0.121 0.428 1.000 83.0 86.0 84.0 84.0 0.286 0.473 0.857 86.0 87.0 86.0 86.0
5 0.1%4 0.440 0.764 83.0 B85.0 84.0 84.0 0.380 0.3%0 0.050 86.0 87.0 86.0 86.0
[ 0.164 0.425% 1.000 83.0 86.0 84.0 84.0 0.040 0.400 0.654 ©86.0 87.0 86.0 86.0
7 0.045 0.440 0.938 83.0 85.0 84.0 84.0 0.178 0.480 0.980 86.0 87.0 86.0 86.0
&8 0.048 0.438 0.9%96% 83.0 86.0 84.0 84.0 0.010 0O.456 0.817 86.0 87.0 86.0 86.0
a 0.010 0.444 0.9%2 86.0 B87.0 86.0 84.0 0.010 0O.462 0.931 87.0 9S0.0 85.0 84.0
10 0.037 0.438 0.947 87.0 80.0 8%.0 8%.0 0.018 0©0.481 0.68% 980.0 9S2.0 980.0 90.0
11 0.080 0.43% 0.9%984 86.0 B87.0 86.0 86.0 0.180 0.45% 0.234 87.0 9S0.0 85.0 89.0
1z 0.352 0.422 1.000 86.0 8%.0 86.0 B86.0 0.457 0.500 0.336 85%.0 91.0 980.0 9S0.0
13 0.124 0.451 1.000 86.0 8%.0 86.0 86.0 0.200 0©0.257 0.031 85%.0 91.0 80.0 9S0.0
14 0.081 0.440 1.000 8%.0 981.0 S0.0 S0.0 0.088 0©0.481 0.252 91.0 93.0 82.0 9S2.0
15 0.108 0.440 0.%76 8%.0 981.0 S0.0 S0.0 0.177 0©0.480 0.125 981.0 93.0 82.0 92.0
lg 0.085 0.435 1.000 86.0 8%.0 86.0 86.0 0.241 0.450 0.123 85%.0 91.0 980.0 9S0.0


Presenter
Presentation Notes
Soil parameters are specified for each soil group (A, B, C, D) in each subregion
Curve numbers are specified for each land use type (Ag, Urban, Native, Riparian) within each soil group
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C2VSim Crop Acreage File

PA
AL
SB
FI
RI
TR
TO
TH
™
OR
(c]
VI
co
SO

PASTURE

ALFALFA

SUGAR BEET

FIELD CROPS

RICE

TRUCK CROPS

TOMATO

TOMATO (HAND PICKED)
TOMATO (MACHINE PICKED)
ORCHARD

GRAINS

VINEYARD

COTTON

CITRUS & OLIVES

URBAN

NATIVE VEGETATION
RIPARIAN VEGETATION

=
c
c ITCR IR  ACROP(1) ACROP(2) ACROP(3) .... ACROP(15) ACROP(16) ACROP(17)
c
09/30/1922_24:00 1 12692 765 0 393 0 135 0
= 44&\) LX11UY o r=aravivy o ﬂ)u o
3 22400 2600 0 6200 40000 3400 0
4 5100 2600 0 31900 22000 3600 0
5 27200 15800 600 11400 31800 4400 0
& 6200 5300 600 3400 6000 3200 0
7 19800 5200 1200 2600 1200 2700 0
8 40000 7800 500 10300 3100 2500 0
3 23200 40100 19500 79900 2300 121500 0
10 8937 44348 1012 51482 5844 15605 0
11 25709 11311 163 27674 3708 4400 0
12 12672 16298 33 39301 22 3217 0
13 31282 61743 794 35543 5826 6920 0
14 741 27419 3281 56059 637 11196 0
15 13456 94550 2300 77785 1820 1056 0
16 16386 9140 26 11873 0 1564 0
17 9604 7972 285 12821 0 2208 0
18 21473 54838 320 84272 1869 2256 0
13 2621 43917 1634 30845 223 3260 0
20 643 11943 180 8537 1 2272 0
21 4376 42223 1233 23837 381 15484 0
09/30/1923_24:00 1 12692 765 0 393 0 135 0
2 22300 10900 0 2700 0 500 0
3 22400 2600 0 6200 40000 3400 0
4 5200 2600 0 32600 22000 3700 0
5 27600 15900 700 11600 31800 4400 0
& 6600 5700 600 3600 7000 4300 0
7 20500 5300 1200 2200 1200 2200 0
8 41800 2100 600 10800 3200 2700 0
3 24000 40100 20300 80700 2300 109100 0
10 3016 44780 1012 50646 5427 16278 0
11 25336 11421 163 27225 3443 4590 0
12 12784 16457 33 38663 20 3355 0
13 32264 62343 794 34966 5410 7281 0
14 744 27550 3281 56279 637 11224 0
15 13514 95003 2300 78090 1820 1059 0
16 17059 2183 26 11919 0 1568 0
17 9645 2010 285 12872 0 2214 0
18 21565 55101 320 84603 1869 2262 0
13 2633 44127 1634 30966 223 3970 0
20 646 12000 180 8571 1 2278 0
21 4395 42426 1233 23931 381 15523 0
09/30/1924_24:00 1 12692 765 0 393 0 135 0
2 21300 10700 0 2600 0 500 0
3 25300 2200 0 7100 31000 3200 0
4 4700 2400 0 29400 23000 3300 0
5 29300 16900 700 12300 25200 4200 0
& 7100 6100 700 3200 7000 4500 0
7 21500 5700 1300 2300 800 2900 0


Presenter
Presentation Notes
Crop acreages are specified annually for each subregion
C2VSim divides agricultural land use into 14 crop types, followed by the three other land use types
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C2VSim Land Use File

C ITLN ; Time

C IE H Element number

C ALAND; Area (or fraction of area) corresponding to each land use type

C over an element; [LA2] or [L/L]

C

C ________________________________________________________________________________________

C ALAND

[ __________________________________________________________________
C ITLN IE Agricultural Urban Native veg Riparian veg.
[ ________________________________________________________________________________________

@9/30/1922_24:00 1 812.39 956.00 3B74.25 0.0a
2 0.08 0.e0 5625.63 0.0a
3 0.08 0.e0 12265.58 0.0a
4 0.08 0.e0 4421.92 0.0a
5 0.08 0.e0 5855.88@ 0.0a
& 0.08 0.e0 B928.58 0.0a
7 1397.53 0.e0 7923.39 0.0a
B 1647.31 0.e0 5281.87 0.0a
9 0.08 0.e0 8373.83 0.0a
1@ 0.08 0.e0 0.0a
11 0.08 0.e0 0.0a
12 264.51 0.e0 0.0a
13 1844 .74 0.e0 0.0a
14 594.70@ 0.e0 0.0a
15 0.08 0.e0 0.0a
16 0.08 0.e0 0.0a
17 0.08 0.e0 0.0a
18 0.08 0.e0 0.0a
19 992.13 0.e0 0.0a
20 2829.08 0.e0 0.0a
21 13@.9@ 0.e0 0.0a
22 0.08 0.e0 0.0a
23 0.08 0.e0 0.0a
24 0.08 0.e0 0.0a
25 93.29 0.e0 0.0a
26 1985.93 0.e0 0.0a
27 61 .98 2.0



Presenter
Presentation Notes
Land use is specified annually for each element


C2VSim Precipitation File

C  Time

18/31/1921_24:
11/3@8/1921_24:
12/31/1921_24:
@1/31/1922_24:
@2/28/1922_24:
@3/31/1922_24:
@4/38/1922_24:
@5/31/1922_24:
06/30/1922_24:
@7/31/1922_24:
@8/31/1922_24:
@9/38/1922_24:
18/31/1922_24:
11/3@8/1922_24:
12/31/1922_24:
@1/31/1923_24:
@2/28/1923_24:
@3/31/1923_24:
@4/38/1923_24:
@5/31/1923_24:
06/3@/1923_24:
@7/31/1923_24:
@8/31/1923_24:
@9/38/1923_24:
18/31/1923_24:
11/38/1923_24:
12/31/1923_24:
@1/31/1924_24:
@2/29/1924_24:
@3/31/1924_24:
4/38/1924_24:
@5/31/1924_24:
06/3@/1924_24:
@7/31/1924_24:
@8/31/1924_24:
@9/38/1924_24:

20
20
20
[5]5]
[2]5]
[]5]
2e
20
20
[5]5]
[2]5]
[]5]
2e
2e
20
[5]5]
[2]5]
[]5]
2e
2e
a0
ae
[2]5]
[]5]
2e
2e
a0
ae
[]5]
[]5]
2e
2e
a0
ae
[]5]
[]5]

2 O 0 @ & WK S FEMNS MO0 E R EDWWE ® % 0 MNE B ] D0 W

.34

.15
.32
.61
.33

.28
.71
. 0@
.08
. 0@

.54

.06
14
.57
N
.73
.e3
. 0@
12
.99
.59
.79
.08
.01
.89

SRERE

.28

EE e e e @ 2 & WNE NS EMNE0E R0 WWE ®E & NS B S W N

RRERRBEEELI

BRILNEBRLSSE8ERNREES

.12
.95
.61

3 E 6 0 WWMKN S NS SO0 DWW E ® 5 0 MNE B ] W W

.32
.59
.86
.62
.98
.31
.92
.18
.67
.Ba
.0a
.0a
.39
.74
.63
.0z
.14
.61
.12
.7l
.94
.0a
.13
.93
.59
.82
.23
1@
.94
.56
.32
.@3
.84
.0a
27
.84

2000 0 08 F WwWnRn®2FEMNS SR8 - W WwWwe o ® S MNE & 002 S weE &S

27
.49
.49
.80
.8z
.28
.91
.89
.62
.Bba
0@
.Ba
.23
.79
.94
.98
.22
.61
.85
72
.74
.Ba
.13
.84
.54
.86
.38
22
.80
.68
.34
.84
.84
.Ba
.25
.84

2 e 88 8 8 FWWESPEWeS 28 UeF & WwWlleeEERNE B~ - 0w

.34
.62
.@8
22
.25
22
.94
.22
.76
.00
.28
.08
.42
.47
.22
.@5
.11

.88
.78
.96
.28
.13

.62
.76
.99
.28
.95
.33
.28

.a3
.28
.25
.83

HE O 60 3 WWM O RFEMNSDE RSN E R WDKE WLWE 3 S @ MNE & ] W5

.31
.51
.43
.48
.23
.83
.93
.19
.58
0@
2@
2@
.28
.51
e
.95
1
.66
.64
.68
.82
.Ba
.16
.98
.68
.78
.7
.83
.74
.39
3@
.83
.83
.Ba
.25
.83

D e 000 0 R WWwMNhS P MNGEEF 06 Woo WiWe &G @MNGE B~ 0wk~

HE O 0 3 = WM RO WSO SNE R WWE ® S0 @MNE &M ] W

SNS8ELLEIYR

.34
.62
.97
A1
.63

.94
.26

E§888KR

.22
.75
.81
.28
.73
.58
.65
.91

.16

.7

2 E 5 6 8 P WNEPE e&FMNGeFSWmERP W-Wwe e o omnE wWwdnF S wPe o

.29
.41
.14
L34
.66
.73
.92
.19
.85
.08
.08
.08
.15
.22
.82
.83
.08
.69
.38
.B5
.71
.08
.14
.92
.39
.73
.86
.99
.55
.28
.28
.24
.02
.08
.24
.82

2080 WWREERFRNEFRO0ERWSNWNMNEEESEE WO R0 W e

a7
a7
.48
.61
.56
.48
.72
-1
.36
.00
.20
.00
.85
.48
-1
.53
.11
.53
.82
.66
.35
.20
.12
.59
.36
.73
.89
.18
.31
.52
W37
.21

.20
.20

=
=

2000090 WWMNGRBREMNBFEGQOO®FEWMWWEe O Q@ K@ W~ =~ W

27

42

.21
.73
.38
.85

83

.96
.34
.ea
.8
.0a
.16
.66

65

.79
.14
44
.12

68

97
.ea

15

.41

48

.85
.14
.34
.88
. 6@
.36
.84
.84
.ea
.31
.84

=
rd

SEEOVRIPWURLIPNESIPONERWNENWESE RN WO NWR

27
46
77
29
81
86
89
12

NE883

39
88
85
11
&7
66
&7
9z

16
56

73
B8
7z
30
3@
oz

27
a1

=
L

2 e 000 F WNE S FEMNGSERFRSW0NE R WS WWEe e e N E WO s W

SX88R05I83

.33
W57
.95
.11
.43
.92
.94
.24

NE8E88E

=
'S

2 E S 5 & &R WNPE SF WSO Fa0NERFW=SWwWwe S8 NS WR R~ W

.34
.59
.72
.85
.26
.84

.28
.86
.08
.08
.08
.32
.08

SREY

.24
.63
.86
.08
.16
.82
.65
.67
.74
.93
.61
.11
.24

.08
.08
.24
.08

=
u

2 e e R WNE S FEMNGSE RS FWSN W e e N E WO O W

27
.33
.96
27
.16
.45
.89
.12
.62
.00
.00
.00
.21
.95
.37
.61
.83
.69
.89
.61
.68
.20
.14
.87
.56
.66
A
.92
L4
.21
.28
.23
.21
.20
22
.01

=
o

2 EE O 68 & WMNFEFSFMNS® G880/ W=WNE S @ WU = o we

.83
.06
.28
.54
.95
.15
.73
e
.34
.Ba
.0
.Ba
.74
.16
.16
37
.86
.52
.79
.62
.31
.Ba
.2
.58
27
A
.75
.09
.16
.43
.36
.0a
.84
.Ba
.28
.84


Presenter
Presentation Notes
Precipitation is specified monthly for each model element from 2km x 2km PRISM data


% YA

~ During an irrigation or pre-irrigation period, if the moisture content is
below a user-specified threshold, the governing conservation equation is
used to compute the value of A, that will raise the moisture to field

. capacity:

0L 1—0'— A0,
At

-P +Rp+DfC+ETpot

1_(fRf,ini _fU]



Presenter
Presentation Notes
During an irrigation or pre-irrigation period, if the moisture content is below a user-specified threshold, the governing conservation equation is used to compute the value of Aw that will raise the moisture to field capacity


Evapotranspiration

- Assumptions:

e p is taken as 0.5

s - ET, Can be /
. /.~ taken as ET,,

{7 Elgag Or e

whatever is ) /
specified by the /

user




Crop Demand Varies Monthly

Crop ET =Kc *ETo

H I I | | | |
5 _ =  Example crop Kc curve
S S _
| |
| |
| A
10 |- | \ | |
| I\
| Y
S | Y
= - A -
= K, 3 =
S 06— | | | | |
S r = | s
o [ I | I o
S u | initial | : '8
%, ' © . I growth | rapid | 2 —
P I stage [ growth mid-season | S
L © [ Kei : stage | stage | g
b, s)" “]25} ............................ I I | $
< 02— | | | £ _|
| I | =
K | | !
(0.06) co S FOUE OO AU SO
0 | A | IB| | IC | ID 1E | | | |

Jan Feb Mar Apr May June  July Aug Sept Oct Nov Dec

Month Brush et al. 2005.


Presenter
Presentation Notes
This is an example of the crop ET curve
C2VSim uses the monthly ETc, which is obtained by multiplying Kc and the average monthly ETo
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ITEV IREGN AEVAP(1) AEVAP(2) AEVAP(3) ...

PA AL SB FI RI TR TO TH ™ OR GR VI (1] S0 UR N

©/31/4000_24:00 1 3.4z 352 Z2.81 1.61 2.21 1.6l 1.41 1.41  1.e1 2.81 1.6l 1.61 2.31 2.11  3.42 3.4

- 2 3.42 3.52 2.81 1.11 z.21 1.01 1.41  1.41  1.81 2.1 1.8 1.41  2.31  2.11  3.42 3.4

3 3.40 350 Z.ee 1.19 z.2¢ 1.0 1.40 1.4 1.00 Z2.50¢ 1.00 1.6@ 2.30 Z2.1@8 3.40 3.4

4 348 359 2.8 1.1@ 2.2e 1.80 1.49 1.49 1.8 2.49 1.88 1.0 2.30 2.1@ 3.48 3.4

5 3.41 351 Zz.e1 1.1 z.21 1.1 1.4¢ 1.4 1.1® 2z.71 1.1@ 1.88 2.31 2.11  3.41 3.4

6 3.48 3.59 2.60 1.1@ 2.2e 1.80 1.49 1.49 1.8 2.60 1.08 Z2.90 2.30 2.1@8 3.48 3.4

7 3.75 3.8 Z.43 1.3z z.43 1.32 1.54 1.54 1.3z z.98 1.32 1.54 2.54 2.32 3.75 3.7

& 2.94 3I.@4 2.58 @.92 Z.02 @©.92 ©.92 1.29 ©.92 2.39  0.92 1.26 2.12 1.93  2.94 2.9

9 2.5 2.75 2.14 1.1Z 1.94  1.53 1.82 1.43 1.e2 z.44 1.02 1.12  2.34 2.14 2.85 2.8

® 3.36 3.46 1.83 1.02 2.24 1.22 1.2 1.43 1.82 2.34  1.@2 1.32 2.34 2.04 3.6 3.3

11 3.31 3.41 1.81 1.e@ 221 1.z2¢ 1.e@ 1.4¢ l.00¢ 2.31 1.8 1.3 2.31 Z.e1  3.e1 3.3

1Z 3.31 3.41 1.81 1.e@ 221 1.z2¢ 1.e@ 1.4¢ l.00¢ 2.31 1.8 1.3 2.31 zZ.e1  3.e1 3.3

13 3.15 3.23 1.72 @.95 2.1 1.15 ©.95 1.33 @.95 2.20  @.95 1.23  2.ze  1.98 2.86 3.1

14 3.14 3.23 1.71 @95 2@ 1.14 ©.95 1.81 ©.95 2.80  ©.95 1.24 z.z28 1.98 z2.85 3.1

15 3.48 3.58 1.8 1.5 2.31 1.26 1.5 Z2.8@ 1.5 2.21  1.@5 1.37 2.53 2.1@8 3.16 3.4

16 2.93 3.z 1.6 ©.89 1.95 1.7 ©.89 1.69  ©.89 1.87 ©.89 1.16 2.13 1.78 2.7 2.9

17 3.19 3.29 1.74 @.97 2.13 1.17 ©.97 1.84 @.97 2.84 @.97 1.26 2.32 1.94 2.91 3.1

18 2.93 3.2 1.6 ©.89 1.95 1.e6 ©.89 1.69  ©.89 1.86  ©.89 1.1 2.13 1.77 2.6 2.9

%, i 12 3.94 486 2.15 1.28 2.62 1.44 1.2¢ 2.26 1.2¢ 2.50 1.28 1.56 2.86 2.38  3.58 3.9

h G 20 4.08 4.20 2.22 1.24 z.72 1.49 1.24 2.34 1.24 2.59 1.24 1.1 2.97 2.47 3.78 4.0

! 21 4.64 4.79  2.54 1.4Z2 3.18  1.89 1.42 2.67 1.42 2.95 1.42 1.82 3.38 2.81 4.23 4.6
gl 1 3.4 3.7
i 2 2 3.4 3.7
a, 3 3.4 3.7
i % 4 3.4 3.7
5 3.4 3.7
% 3 3.4 3.7
B2, 7 3.4 3.7
% il g 3.4 3.7
r 9 3.4 3.7
% 1@ 3.4 3.7
1 3.4 3.7
% % 12 3.4 3.7
! 13 3.4 3.7
) 14 3.4 3.7


Presenter
Presentation Notes
Evapotranspiration rates are specified monthly for each crop and subregion. Thus the ET rate for pasture varies monthly and varies by subregion
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Simulation Scheme
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Routing of water through a developed basin requires the knowledge of
applied water

In California, groundwater pumping is generally neither measured nor
regulated; i.e. total historical applied water is unknown

Most major surface diversions are measured in California’s Central
Valley but their spatial allocation may be unknown

For planning studies applied water is an unknown and has to be
computed dynamically




%, %

Agricultural demand is the
required amount of applied
water in order to maintain
optimum agricultural
conditions

At optimum agricultural
conditions

1) ET rates are at their
potential levels for
proper crop growth

O min e "'"

- l'h.-
o i

A

0.5x0; ————

i

i)
-
% |
m b
- Y
.-
i

2y

Soil moisture interval at which

() ET=ET,
iy D,=0,
iy 020,

S 2) soil moisture loss as deep percolation and return flow is




e Use governing conservation equation to express the applied water that
will satisfy the optimum agricultural conditions:

—pt
=l +{(P—Sr)+CUAW —ETC}At

_—pt
min. r—(P—Sr)+ETC > 0
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C2VSim Crop Demands File

SMMINCL) SMMINCZ) SMMINC3) ...

TIME IR CREFF(1) CREFF(Z) CREFF(3) ...

PA AL 5B FI RI TR TO TH ™ OR GR VI co
18/31/4008_24:08 1 @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.69 9.73 @.73 0. 08 0.00 0.0 0.00 @.8a 0. 08 @.75 0.0 0.76 @. 0
Z @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.70 e.72 @.73 e.09 e.ea @.09 e.ea @.08 e.09 @.78 @.09 e.76 a. 0
3 @.58 0.44 @.40 9.17 0.88 @.22 9.13 @.13 9.13 9.44 @.17 0.4@ @.1
@.62 2.71 @.71 e.09 e.ea @.09 e.ea @.08 e.09 @.3a @.09 e.76 a. 0
4 @.50 8.44 @.40 @.17 @.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.78 9.69 @.70 0.08 0.00 @.00 0.00 @.00 0.08 8.75 @.00 0.76 0.0
5 @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.66 9.69 @.68 0.08 0.00 @.00 0.00 @.00 0.08 0.72 @.00 0.76 0.0
5 @.58 0.44 @.40 9.17 0.88 @.22 9.13 @.13 9.13 9.44 @.17 0.4@ @.1
@.64 @.68 @.68 e.09 e.ea @.09 e.ea @.08 e.09 e.7a @.09 @.68 a. 0
7 @.58 0.44 @.40 9.17 0.88 @.22 9.13 @.13 9.13 9.44 @.17 0.4@ @.1
@.64 @.68 @.68 2.0 e.ea 9.09 e.ea @.08 2.0 e.7a 9.09 @.68 a. 0
8 @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.65 0.68 @.68 0.08 0.00 @.00 0.00 @.00 0.08 0.70 @.00 0.70 0.0
9 @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.64 @.68 @.68 e.09 e.ea @.09 e.ea @.08 e.09 e.7a @.09 @.69 a. 0
1@ @.58 0.44 @.40 9.17 0.88 @.22 9.13 @.13 9.13 9.44 @.17 0.4@ @.1
@.67 0.64 @.75 e.09 e.ea @.09 e.ea @.08 e.09 e.76 @.09 8.75 a. 0
11 @.50 8.44 @.40 @.17 @.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.67 0.68 @.74 0.08 0.00 @.00 0.00 @.00 0.08 0.72 @.00 8.71 0.0
12 @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.68 0.65 @.74 0.08 0.00 @.00 0.00 @.00 0.08 0.78 @.00 0.77 0.0
13 @.58 0.44 @.40 9.17 0.88 @.22 9.13 @.13 9.13 9.44 @.17 0.4@ @.1
@.62 @.68 @.76 e.09 e.ea @.09 e.ea @.08 e.09 e.76 @.09 e.71 a. 0
14 @.58 0.44 @.40 9.17 0.88 @.22 9.13 @.13 9.13 9.44 @.17 0.4@ @.1
@.85 @.87 @.75 2.0 e.ea 9.09 e.ea @.08 2.0 8.75 9.09 @.85 a. 0
15 @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.72 0.68 @.72 0.08 0.00 @.00 0.00 @.00 0.08 8.75 @.00 0.74 0.0
16 @.50 @.44 @.40 e.17 2.88 @.22 @.13 @.13 @.13 @.44 @.17 @.48 @.1:
@.67 @.63 @.72 e.09 e.ea @.09 e.ea @.08 e.09 @.79 @.09 e.72 a. 0
17 @.58 0.44 @.40 9.17 0.88 @.22 9.13 @.13 9.13 9.44 @.17 0.4@ @.1


Presenter
Presentation Notes
The water demands of each crop are also controlled by irrigation scheduling parameters that also vary by subregion and month
For example, this shows that several crops with CREFF=0 are not irrigated in October
Year 4000 is a flag that says ‘ignore the year and re-use this each year’


e Urban water demands

are user-specified time- Urban
| series input data /\ ':Vg‘t)grr
e Outdoor urban applied g MM : m ,
water and precipitation | Urban el Y
are routed through the Ovlf/ﬁg?r

root zone using the
governing conservation
equation

“ e Urban indoor applied water and precipitation over non-pervious
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Urban Water Use Parameters

R T TITTTITTIITTIIIOTTTTTTTTTTTTTITTTTTen

WATER USE PARAMETERS

The following lists the water use parameters for each subregion and the
crop root zone depth for each crop type including urban (lawn) and
native wegetation (skip if =so0il moisture is not routed,

i.e. if there are no rain gages)

IR H Subregion number
PERV H Fraction of pervious area to total urban areas
ICRUFAG : Fraction of the surface runoff from agricultural applied water

that is re-used - this number corresponds to the appropriate data
column in irrigation water re-use factor data file (Unit 293)
ICRUFURE: Fraction of the surface runoff and return flow from urban areas
that is re-used - this number corresponds to the appropriate data
column in irrigation water re-use factor data file (Unit 293)

OnOooOoOnO00O0OoO0o0o000o00000000000000

IURIND : Urban return flow specification
-2: Urban return flow goes out of model boundary
-1; Urban return flow goes into groundwater recharge
0; Urban return flow enters streams
nd; Urban return flow enters streams at stream node, nd
IR PEEV ICRUFAG ICRUFURE IURIND
1 .62 1 22 4]
2 .62 2 22 4]
3 .62 3 22 4]
4 .62 4 22 4]
5 .62 5 22 4]
[ .62 & 22 4]
7 .62 7 22 4]
8 .62 8 22 4]
9 .62 9 22 4]
10 .62 10 22 -1
11 .62 11 22 -1
1z .62 iz 22 -1
13 .62 13 22 -1
2 14 .62 14 22 -1
15 .62 15 22 -1
16 .62 16 22 -1
i7 .62 17 22 -1
2 8 18 .62 is8 22 -1
19 .62 13 22 -1
20 .62 20 22 -1

=]
-
=]
[

22 -1
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C2VSim Urban Specifications File

ITUSP ; Time
IR 3 Subregion number
URINDR; Fraction of total urban water thot is used indoors

18/31/4000_24: 88

[ - TN I = T Q- WY I N

[
=

=
=

12

11/3@/4000_24:880

[
S

=~ I~ T~ T~ R~ R R~ .~ R~ R R i~ I~ T~ i~ i~ I~ T~ T T~ ]
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C2VSim Urban Demands File

ROMURC1) ROMURCZ) RDMURC3D ...

C ITou

1 12 13 14 15 16 17 18 13 28 21

1@

(== e s o m e e e e e e e e e e e e e m S M S m e M e e mmmmmmmmm e memmmmmmmmemm—mmm—e e

11/30/1921 _24:@0 0.2 @.3 8.1 8.1 @.5 8.3 8.4 1.6 @&.7 9.1 9.4 @.2 0.4 8.1 @.3 1.2 6.3 @.8 8.1 0.2 @.7

12/31/1921 _24:@0 0.2 @.3 8.2 8.1 8.5 8.3 2.4 1.6 @.7 ©.1 8.5 @.2 0.4 8.2 9.3 1. @.3 @.7y @8.1 0.2 @a.7

©1/31/1922_24:00 @.2 0.3 @.2 8.1 8.5 @.3 @.4 1l.e @.7 0.1 9.5 @.2 0.4 @.2 8.3 1. 8.3 @.7 0.1 @.2 a.7

@2/28/1922 2400 9.1 9.3 ©.1 8.1 0.5 8.3 0.4 1.5 @.7 8.1 9.4 8.2 0.4 8.1 6.3 0.9 0.3 6.6 0.1 0.2 8.6

@3/31/1922 2490 B8.2 0.4 0.2 8.1 0.5 .3 0.4 1.7 1.0 @.1 2.5 9.2 8.4 .2 8.3 1.1 0.3 8.8 @.1 .2 2.8

24/30/1922_24:00 ©.3 0.6 ©.2 ©.1 1.1 @.4 1.3 2.5 1.2 0.2 9.7 @.4 0.7 @.3 8. 2.3 8.7 1.5 8.3 @.5 1.4

@5/31/1922_24:%0 8.3 9.6 0.3 0.1 1.1 8.4 1.6 2.6 2.0 ©0.2 9.9 6.4 0.8 0.4 6.7 2.5 0.7 1.6 8.3 2.5 1.6

BB/38/1922_ 2490 8.3 0.7 ©.2 8.1 1.3 0.4 2.@¢ 3.0 2.4 8.3 9.9 9.4 8.9 2.3 0.7 2.6 0.8 1.8 8.3 2.6 1.6

@7/31/1922_24:60 ©.4 0.3 ©.4 @.1 1.3 e.5 2.2 3.1 2.7 @.3 1l.¢ @.4 0.9 @.5 8.8 2.7 8.8 1.8 @.3 @.0 1.8

@8/31/1922 _24:00 8.3 0.7 8.3 0.1 1.2 @8.4 2.0 2.9 2.6 0.2 1.0 0.4 0.8 0.4 0.7 2.6 0.8 1.7 @.3 0.6 1.7

@9/38/1922_24:9@ 8.3 0.6 0.2 0.1 1.1 @.4 1.7 2.6 2.0 @.2 9.7 8.4 a.7 2.3 8.6 2.2 0.6 1.5 @.2 8.5 1.3

18/31/1922 24:90 8.2 8.3 0.2 @.1 e.e 0.3 @.7 1.7 1.4 @.3 6.7 .3 @&.7 @&.3 @.5 1.7 0.5 1.1 8.2 &4 1.1

11/30/1922_24:00 0.2 ©.3 8.1 8.1 e.5 8.3 8.4 1.6 @.7 6.1 8.5 @.2 0.4 8.2 9.3 1.2 6.3 @.8 0.1 6.2 @.8

12/31/1922 24:@0 0.2 ©.3 ©.2 8.1 @.5 0.3 0.4 1.7 @.8 0.2 9.5 @.2 0.5 8.2 .3 1.1 ©.3 @.7 .1 0.3 a.7

©1/31/1923_24:60 @.2 0.3 @.2 @.1 8.5 @.3 @e.4 1.7 @.8 0.2 9.5 @.2 0.5 @.2 8.3 1.1 8.3 &.7 .1 @.3 a.7

@2/28/1923_24:%0 8.1 0.3 ©.1 8.1 0.5 8.3 0.4 1.5 8.7 8.1 8.4 8.2 8.4 8.1 6.3 1. 0.3 6.6 8.1 0.2 a.6

@3/31/1923 _24:00 ©.2 9.5 ©.3 0.2 0.8 2.4 1.0 1.8 1.7 @.3 9.8 @.3 @.7 2.3 6.6 2. 0.6 1.3 @.2 8.5 1.3

18/31/1921 24:00 8.2 0.4 0.2 @.1 .7 0.4 1.0 2.1 1.4 @.2 6.7 @3 @.¢ 9.3 @.5 1.6 0.5 1.1 8.2 &3 1.1

Z4:80@ B.2 0.5 8.2 8.1 0.7 0.4 9.6 1.6 1.2 8.2 9.v @.3 @.6 2.3 8.5 1.8 2.5 1.2 @.2 &.4 1.2

@4/38/1923

V6/38/1923 _24:00 8.3 0.6 9.2 0.1 1.2 @0.4 2. 1.7 2.4 8.3 1.0 9.4 8.9 0.4 0.8 2.8 0.8 1.8 @.3 2.6 1.8

@7/31/1923 2490 9.4 0.8 .4 8.1 1.3 @.5 2.2 1.9 2.2 @&.4 1.1 @.5 1l.@¢ a5 ©.8 2.2 0.8 1.9 @.3 .7 1.8

@8/31/1923_24:840 8.3 0.7 8.3 8.1 1.2 @8.4 2. 1.8 2.7 8.4 1.6 @.4 1.0 @.4 6.7 2.7 0.8 1.7 @.3 .7 1.7

@3/38/1923_24:00 0.2 0.5 ©.2 0.1 0.2 2.4 1.4 1.7 1.8 @.2 9.8 @.3 @.7 0.4 0.6 2.2 0.6 1.4 @.2 8.5 1.4

18/31/1923 24:é0 0.2 0.4 9.3 0.1 @.8 0.4 2.9 1.7 1.6 ©.3 9.y @3 0.7 8.3 @.5 1.7y 8.5 1.1 &.Z2 9.4 1.1

11/30/1923 _24:00 0.2 ©.3 0.1 8.1 8.5 8.3 8.5 1.7 @.8 6.2 8.6 @.2 0.6 8.2 9.4 1.3 6.4 @.9 0.1 6.3 @.9

12/31/1923 24:@0 0.2 ©.3 0.2 8.1 @.5 0.3 0.4 1.7 @.8 0.2 9.5 @.2 0.5 8.2 .3 1.1 ©.3 @.7 .1 0.3 a.7

@1/31/1924 2490 8.2 9.3 ©.2 8.1 0.5 8.3 0.4 1.7 @.8 @.2 9.5 8.2 @5 .2 8.3 1.1 0.3 8.vy @.1 8.3 a.v7

@2/29/1924_24:840 8.1 ©.3 ©.1 8.1 0.5 8.3 0.4 1.6 8.7 8.1 9.4 8.2 8.4 8.1 6.3 1. 0.3 6.6 8.1 0.2 a.6

@3/31/1924_ 2400 ©.2 ©.3 ©.2 8.1 0.5 .3 0.6 1.7 1.4 @.3 9.7 @.3 @.7 2.3 6.4 1.7 0.5 1.1 @.2 2.4 1.1

24/38/1924_24:90 8.3 0.6 ©.2 9.1 1.2 @.4 1.7 1.8 2.1 @.3 9.9 8.4 8.9 @.4 0.6 2.4 @.¥ 1.5 @.3 .5 1.5

5311924 24686 B2 B F B2 1 1% B4 19 182 22 34 168 4 168 84 67 7277 BR 1R 33 57 17

@5/31/1923_24:60 8.3 0.7 ©.3 0.1 1.1 8.4 1.8 1.8 2.2 8.4 1.6 @.4 1.0 @.4 6.7 2.7 0.8 1.7 @.3 .7 1.7



~ e Automatic adjustment of diversions
and pumping to meet agricultural
and urban water demands

o Diversion or pumping adjustment can
be turned on or off during simulation
period (represents evolution of water
supply facilities over time)

e All supplies have equal priorities;

handling of complex water rights is
o deferred to systems models like
CalSim




" /Balance between Supply and Demand

~* |WFM can route water supplies (diversions and
pumping) as specified or automatically adjust supplies
to meet demands (increase/decrease in diversions
and/or pumping)

e When supplies are adjusted, they may still be less than
demand if there is not enough water in the system

.. __ * When supply is less than demand deep percolation,
"t . return flows, moisture content and ET diminish; when
” larger than demand deep percolation, return flow and




IWFM Output

 Land and Water Use Budget

— Agricultural supply and demand

— Urban supply and demand

— Surface water imports and exports
e Root Zone Moisture Budget

— Agricultural, Urban, Native/Riparian sections

— Land surface water balance for each




Land and Water Use Budget

Balance Water Supply and Demand
Agricultural and Urban Sections
Calculated for each Subregion

Agricultural Supply Requirement = Potential
CUAW/Irrigation Efficiency

Urban Supply Requirement is input time series

o Supply Requirement = Pumping + Diversions +
- Shortage
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Land and Water Use Budget

$838838338538s338883888388888

i

Potential Agricultural

CUAW Supply
Requirement
4268 .4 6147.5
2.0 0.2
2.0 0.8
2.0 0.2
2.0 0.8
2.0 0.2
5583.9 BB47. 8
5393.8 777l.4
6335.9 9127.2
7867.6 11338.6
780@.5 11315.3
6@62.5 B7ev.2
2.0 0.8
2.0 0.2
2.0 0.8
2.0 0.2
2.0 0.2
398.4 562.3
4187.8 6@835.6
B6426.7 9259.5
53081.4 7925.1
7867.5 11338.5
7684.7 11862.2
3@1z2.2 4336.2
5£6.6 758.5
857.5 1242.8
2.0 0.8
2.0 0.8

69

=

18

285.
779,

=

2 e 0 90 8 99 8 O 8

=

2 e e 8 9
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Fumping
-
18/31/1921_24:
11/38/1921_24:
12/31/1921_24:
@1/31/1922_24:
B2/28/1922_24:
@3/31/1922_24:
@4/30/1922_24:
@5/31/1922_24:
@6/30/1922_24:
@7/31/1922_24:
@8/31/1922_24:
@9/30/1922_24:
18/31/1922_24:
11/38/1922_24:
12/31/1922_24:
@1/31/1923_24:
@2/28/1923_24:
@3/31/1923_24:
@4/30/1923_24:
@5/31/1923_24:
@6/30/1923_24:
@7/31/1923_24:
@8/31/1923_24:
@9/30/1923_24:
18/31/1923_24:
11/38/1923_24:
12/31/1923_24:
@1/31/1924_24:

IWFM (v3.02.0064)
LAND AND WATER USE BUDGET IN AC.FT. FOR SUBREGION 1 (D5A 58)
AREA: 328277.68 AC

Urb

Urban
Diversion Shortage Re-use Area Supply Pumpil
(] (=2 CACYH Requirement (]
7622.6 -1475.1 8.8 956.0 208.9 152.1
59@.5 -590.5 2.9 956.0 200.9 157..
2.9 8.9 8.8 956.0 208.9 151.¢
2.0 9.0 2.9 956.0 200.9 156..
2.9 8.9 8.8 956.0 108.8 Bl1.
2.0 2.9 8.0 956.0 208.9 155..
7356.9 9.0 2.9 956.0 300.9 243.
14457.6 -6686.2 8.8 956.0 308.9 285."
18571.6 -9444 .4 2.9 956.0 300.9 211.°
2266Z2.8 -11332.2 8.8 956.0 400.8 257."
22512.3 -11197.0@ 2.9 956.0 300.9 148..
15636.8 -69@9.7 2.9 956.0 300.9 308 .
72BZ2.9 -7282.9 8.8 956.0 208.9 152.1
2.0 9.0 2.9 956.0 200.9 157..
2.9 8.9 8.8 956.0 208.9 151.¢
2.0 9.0 2.9 956.0 200.9 155..
2.9 9.0 2.9 956.0 10@.8 Bl.
381.9 8.9 8.8 956.0 208.9 154.°
6145.1 =189.5 2.9 956.0 200.9 143..
1496@.1 -5788.6 8.8 956.0 308.9 285."
18196.8 -18271.7 2.9 956.0 300.9 218.
22659.3 -11328.8 8.8 956.0 400.8 257 .
22485.0 -11422.9 8.8 956.0 308.9 147.
14665.3 -18329.1 2.9 956.0 200.9 208
553.5 8.9 8.8 956.0 208.9 152.1
462.9 9.0 2.9 956.0 200.9 157..
2.9 8.9 8.8 956.0 208.9 151.¢
2.9 2.9 0.0 956.0 208.9 155..



Land and Water Use Budget

Column Flow 08/31/2004 Source
Area (AC) 6,604,404
_ |Potential CUAW 2,586,635
S lSupply Requirement  OUT 3294699 |
S |Pumping IN 1,601,200 GW
e |Diversion IN 1,693,677 SW
< Shortage (IN) -177
Re-use 67,228
Area (AC) 1,147,412
Supply Requirement  OUT 249902 |
([ gé Pumping IN 162,716 GW
BNps, 5 |Diversion IN 91,371 SW
> Shortage (IN) -4,185
| Re-use 0
Import 949,507
Export 369,919
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Land Use Change

Land Class

Native & Riparian

= Agricultural

Urban

Water Year

12

10

(se10y uoliy) eary
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Land Class

Mative & Riparian
= Agricultural

Urban

o
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Sacramento Basin Land Use

1934

1928
1831
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San Joaquin Basin Land Use

1982
1985
1988
1891
1904
1997
2000
2003
2008
2008

Tulare Basin Land Use

Ares (Million Acres)
w
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Crop Acreage

Water Year

Cotton

Alfalfa
m Citrus and Olives

® Truck Crops

EFijeld Crops

® Deciduous Orchards

m Vineyards

Grains
mRice

m Sugar Beets

m Tomato



Sources and Sinks

Water Supply Decade

1922-1929
1930-1939
1940-1949

1950-1959
1960-1969

1970-1979
1980-1989

1990-1999

2000-2009
3 20 10 0 o 10 20 30 40
Inflows (MAF/year) Outflows (MAF/year)
M Precipitation W Diversions M Storage™ W Recharge

W Groundwater M Storage™ Runoff ! Evapotranspiration
* Storage values are generally too small to appear on these figures.



Sources and Sinks

Water Supply Water Year Water Use

2000
2001
2002
2003

2004 _

I
H
O]
O
2005 ]
I

.

2006 |
2007
2008
2009

40 30 20 10 10 20 30 40 50
Inflows (MAF/year) Outflows (MAF/year)

M Precipitation W Diversions M Storage™ M Recharge
W Groundwater M Storage™ Runoff ! Evapotranspiration
* Storage values are generally too small to appear on these figures.
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Agricultural Budget

2000-2009

Inflows (MAF/Year) Outflows (MAF/Year)

® Precipitation = Surface Water = Return Flow ¥ Evapotranspiration




5

Urban Budget

2000-2009

Inflows (MAF/Year) Outflows (MAF/Year)

= Precipitation ¥ Surface Water Deep Percolation ® Return Flow ¥ Evapotranspiration
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% %

ative & Riparian Budget

2000-2009

Inflows (MAF/Year) o Outflows (MAF/Year)

= Evapotranspiration




e

m Agricultural

Urban

Ag and Urban Water Use

30
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- 0161
1961
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icultural Water Sources

M Surface Water
M Groundwater

Agr

L]
o LA o
~ — LN o
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Root Zone Moisture Budget

Agricultural, Urban and Native/Riparian
Water Sources and Root Zone sections
Printed for each Subregion

Water sources:

— All have precipitation
— Agricultural and Urban have applied water

Root zone
— Soil moisture storage +/- land expansion




e,

e

Agricultural Area
Prime Reused Total Return Beginning Net Gain fr
Time Area Precipitation Runoff Applied Water Applied Flow Storage Land Expan:
(AC) Water Water +)
18/31/1921_24:00 14659.1 1591.4 2.0 7622.6 2.0 7622.6 0.9 3874.9 !
11/38/1921_24:00 14659.1 4947 .2 812.8 59@.5 2.0 59@.5 0.9 B928.7 !
12/31/1921_24:08 14659.1 8849.5 5418.6 9.8 2.0 2.0 9.8 18786.7 !
©1/31/1922_24:00 14659.1 1559.6 344.6 0.9 2.0 2.0 0.9 11243.6 !
B2/28/1922_24:00 14659.1 7649.5 4662.9 9.8 2.0 2.0 9.8 1106@.1 !
©3/31/1922_24:00 14659.1 4339.9 1768.4 0.9 2.0 2.0 0.9 1@g91.2 !
B4/38/1922_24:00 14659.1 1048.7 8.2 8047.8 2.0 B047.8 13.6 9773.5 !
©5/31/1922_24:00 14659.1 2479.8 889.4 14457.6 2.0 14457.6 74.5 1129@.5 !
06/38/1922_24:00 14659.1 750.3 109.2 18571.6 2.0 18571.6 91.9 1129@.5 !
B7/31/1922_24:00 14659.1 0.9 2.0 22662.8 2.0 2266Z2.8 115.1 1129@.5 !
B8/31/1922_24:00 14659.1 2.9 2.0 22512.3 2.0 22512.3 127.3 1129@.5 !
% " ©9/38/1922_24:00 14659.1 0.0 2.0 15636.8 2.0 15636.8 82.4 1129@.5 !
% 18/31/1922_24:00 14659.1 3767 .4 1743.9 7Z82.9 2.0 7282.9 43.3 1129@.5 =3z
p B 11/38/1922_24:00 14659.1 3833.4 1816.4 9.8 2.0 2.0 9.8 11291.2 !
T o, 12/31/1922_24:00 .1 .7 5689.6 .8 2.0 2.0 0.9 .8 !
©1/31/1923_24:00 .1 .6 2256.6 .8 2.0 2.0 9.8 .9 !
% & B2/28/1923_24:00 .1 .6 149.4 .8 .0 0.9 .1 !
©3/31/1923_24:00 .1 .2 2.6 .3 .3 9.8 .3 !
B94/30/1923_24:00 .1 .5 1589.5 .1 .1 o) .1 !
B5/31/1923_24:00 .1 s 111.9 .1 .1 2 .2 !
06/38/1923_24:00 .1 .6 B7Z2.4 .8 .8 .9 .2 !
id B7/31/1923_24:00 .1 .0 2.0 .3 .3 2 2 !
A B8/31/1923_24:00 .1 .8 2.5 .8 .8 .1 .2 !
pis ©9/380/1923_24:00 .1 .5 1431.3 .3 .3 .8 2 !
18/31/1923_24:00 .1 .9 511.@ 5 .5 .8 .2
% 11/38/1923_24:00 .1 .3 2.0 .8 .8 .8 .6
o R 12/31/1923_24:00 .1 .6 144.9 .8 .8 .8 .9
c P1/31/71924 _24:00 .1 .3 9728.6 .0 .8 .0 B




Root Zone Moisture Budget

Column Flow 08/31/2004 Process
Area (AC) 6,604,404
Precipitation IN 92
Runoff ~ouT 0 Sw |
Prime Applied Water 3,294,876

__ |Reused Water 67,228

g Total Applied Water IN 3,362,104 GW/SW

E

oo |Beginning Storage 4,100,673

< Net Gain from Land Expansion (+) +/- 0
Infiltration (+) IN 3,195,874

Ending Storage (=) 4,078,680




Root Zone Moisture Budget

Column Flow 08/31/2004 Process
Area (AC) 1,147,412
Precipitation IN 208
Runoff ~ouT 79 Sw |
Prime Applied Water 254,086
Reused Water 0
— |Total Applied Water IN 254,086 GW/SW
SRetunFlow  OUT 46801 Sw_|
- 0

Beginning Storage
Net Gain from Land Expansion (+) +/- 0
Infiltration (+) 207,414




Root Zone Moisture Budget

Column Flow 08/31/2004 Process
Area (AC) 4,947,899
é" Precipitation IN 1,249
cRunoff ~ our 0 sw |
.© ..
g Beginning Storage 0
= INet Gain from Land Expansion (+) +/- 0
o |Infiltration (+) 1,249
2
©
pa
Ending Storage (=) 0
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Regional ET Distribution

2000-2009

i Sacramento Valley

M Eastside Sterams

B Sacramento-San Joaquin Delta
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Tulare Basin




Monthly Evapotranspiration

1920 emmm 1950 =mms  1980s we

1930 mmmm 19605 = 19905 s

4.0 4+ 1940sem==  1970s 20005 s—

=4 \

\

N
o

g
o

Volume (MAF/mo)



Presenter
Presentation Notes
The total evapotranspiration has increased with the expansion of agriculture and irrigation
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Deep Percolation by Land Use

Land Use

] Agriculture

I Native & Riparian

B Urban
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Summary

e [WFM Land and Water Use Process
— Known inflows: Surface Water Diversions
— Estimated outflows: Evapotranspiration
— Calculated inflows: Groundwater Pumping

e Constrained by water balance between
inter-process flows
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