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Water Balance
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Water Balance
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> Water Balance
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(Water Balance Equation)

Input — Output + Storage change =0

Et =P —Q + AS
Et = Evapotranspiration (mm.)
P = Precipitation (mm.)
R = Streamflow (mm.)

S = Storage Change (mm.)



The Goal of WATER BALANCE

to separate input rainfall into evapotranspiration, surface,
Interflow, baseflow and ground water components

to maintain an accounting of water in storage (soil moisture
content) at the end of each simulation time step
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Conceptual Model of Water Balance

BF E: Fraporation
T: Transpiration
PR : Precipitation
SE: Swface Bunoff
N [F : Interflowr
M BF : Baseflow
GROUNDWATER 2 Flow

PC: Percolation
GL: Loss to gronndwater
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WATER BALANCE
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(31.9. 23 — W.A. 24) [q‘%uﬂ%, 2525]

Land Use P Rluaisis | Asluau Et

'nﬁwﬂmum 1,796.8 1,168.5 0 628.3
(65%) (35.0%)
'nﬁwﬂmaﬂ (1) 1,450.6 322.3 0 1,128.3
(22.2%) (77.8%)

'uﬁw"lim@uaaﬂ 1,450.6 08.3 0 1,352.3
(6.8%) (93.2%)

quimsinuaInIsy | 1,450.6 882.7 0 567.9
(60.9%) (39.1%)




WATER BALANCE

P=1,796.8 P =1,450.6 P =1,450.6 P =1,450.6
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WATER BALANCE

N3ANEI water balance 1HNADAIY

Land Use P Q S L Et
Dry-EF 1,145.9 64.4 0.25 383.2 814.0
Dry-DF 1,261.6 6.6 0.18 384.0 755.4
Muti-Use 1,298.0 144.4 0.19 396.0 757.8
Old-Clearing| 1,410.1 470.8 0.22 230.0 708.9

NN Songwatana (1984)

= Precipitation L = Watershed Leakage
Q = Streamflow Discharge Et = Evapotranspiration

S = Soil Moisture Storage



WATER BALANCE
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WATER BALANCE
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WATER BALANCE

M3AnEIaNgavelumMImsnyas.

Soil Water Balance

S..; =S+ (R, +I)—D—ET

S; = Soil water storage at time t (day, h, mm)

R, = Net Rainfall (Initial rain — Interception — Runoff)
. = Irrigation

D = Water losses below the root zone

ET = Evapotranspiration
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msifSeumnsvansazaiionma anwihld wazilSinanhmlununguindmszen
aouUY 111291 . #1. 1961 — 1990 (calibration period) NUFIL . 71. 2070 — 2099
(double CO,)

HUUTIA09 nIiAuYA anbazgiiena tuiidanuth i Goudamumsdiaudmnsneas Auiithld ANBUZNIGNNING]

giioma manfasundas Swnanhdy quvigiinde  HEF DEF CF MDF DDF Tuitufigmh  msmeszmed mafudmh Buaninh
s ldnan (W) (o) (»13.0%.) @3N (%) gega () ww)  @wavw)

ECHAM4 (61) CLU 1413.6 26.6 1914 56 16774 23335 27396 69475 62.8 1517.3 866.9 30876

1x CO, FLU 1413.6 26.6 1914 56 16774 23335 27396 69475 62.8 1517.3 866.9 30876

CDLU 1413.6 26.6 1914 56 16774 23335 27396 69475 62.8 1517.3 866.9 30876

ECHAM4 (80) CLU 1633.8 29.8 198 318 624 1301 1971 4412 4.0 1954.0 905.7 32023

2x CO, FLU 1633.8 29.8 2311 3664 7116 14745 21889 49725 45.0 1693.7 905.7 32224

CDLU 1633.8 29.8 616 977 1897 3931 5836 13257 12.0 1901.3 905.7 32064

Changing CLU 220.2 3.2 -1716 262 -16150 -22034 -25425 -65063 -58.8 436.7 38.8 1147

FLU 220.2 32 397 3608 -9658 -8590 -5507 -19750 -17.9 176.5 38.8 1348

CDLU 220.2 32 -1298 921 -14877 -19404 -21560 -56218 -50.8 384.0 38.8 1188




WATER BALANCE and Land use change

Continuous land use (CLU)
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The World’s Surface Water
Precipitation, Evaporation and Runoff by Region

: y Asia
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FHLIFE REKACEWICZ, MARCH 2002
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Source. Peter H. Gleick, Water in Crisis. New York Oxford University Press, 1993
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