Some modifications to the simulation of
Irrigation practices in rice paddy using SWAT
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Water Use

A

Domestic use 8%

Industrial use 22%

gricultural use 70%
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tef. 6: “Water for People, Water for Life” United Mations World Water Development Report, UNMESCO, 2003
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Annual Renewable Water

Annual renewable water (m: ;’personﬁycar)'

Ref. 5:*Will there be enowgh water?™
Revenga, C., EarthTrends, October 2000,
wwaw. earthtrends . wri.org -l_l-
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Irrigated Agriculture

Countries Amount w Date
[ India: 558,080 sq km 2003 =
Bl china: 545,960 sq km 2003 =
B united States: 223,850 sq km 2003 |2
Pakistan: 182,300 sq km 2003 '
= Iran: 76,500 sq km 2003 '
BB Mexico: 63,200 sq km 2003 =
Turkey: 52,150 sq km 2003 '
== Thailand: 49,860 sq km 2003 '
Bl Bangiadesh: 47,250 sq km 2003 2
B Russia: 46,000 sq km 2003 =

Source: http://www.nationmaster.com

4




Chart 9 Arable/lrrigated Area in Selected Countries

during 2003 (M.Ha.)
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Chart 13 Area Sown and lrrigated
(Million Hectares)
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Chart 17 Planwise Irrigation Potential Created and
Utilised (Cumulative)
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Chart 12 Decadal Changes in Cropping Pattern According to
Land Use Statistics - All India
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Chart 28 Comparative Yield of Important Crops
during 2005 (Kg./Ha.)
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Chart 8 Per Capita Water Availability in
Selected Countries ('000 CU.M)
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Significance

I
Paddy is a major consumer of irrigation water
Tamil Nadu | ‘
Uses about 63% of total available water resources
for cultivating paddy




Field water balance lowland rice

Rainfall

Runoff
(drainage)

inflow

outflow

Deep percolation (P Depth
PP (P) - Y Water table

Source: IRRI
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Earthen canals |Lined canals
Soil type Sand|Loam|/Clay
Canal length
Long (= 2000m) 60% || 70% ||80% 95%
Medium (200-2000m)(| 70% || 75% ||85% 95%
Short (< 200m) 80% || 85% ||90% 95%

EeC xea
B =

100

with

Source: FAO manual

Irrigation methods

Field application efficiency

Surface irrigation (border, furrow, basin) 60%

Sprinkler irrigation

75%

Drip irrigation

90%

e = scheme irrigation efficiency (%)
ec = conveyance efficiency (%)
ea = field application efficiency (%)

A scheme irrigation efficiency of 50-60% is good; 40% is reasonable, while a scheme |
Irrigation efficiency of 20-30% is poor.




Auto Irrigation trigger

@ Plant growth

= Fraction of potential plant growth reduced
due to Water StreSS |_ Rt [Readiy Avalable ol 'Water)

& Soil water stress T ==
2 1 — Depletion. Fac T

HH Deplet|0n faCtOI‘ 1h: (303 Réw)
o SW / TAWC oo (TR RE - 32 (110% R&w)

B0% Ralf
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Broccoli 0.4-0.8 .45

Brussels sprouts 0406 0.45
Cabbages 0508 0.45
Carrots 0.5-1.0 0.35
Caulifiowers 0.4-0.7 0.45
Celery 0305 0.20
Garlic 0305 0.30
Lettuce 0305 0.30
Cinions — dry 0.30.6 0.30
— green 0306 035
— seed 0.30.6 0.35
Spinach 0305 0.20
Radishes 0.30.5 0.30
b. Vegetables — Solanum Family (Solanacea)
Eggplant 0712 0.45
Sweet peppers (bell) 0.5-1.0 0.30
Tomatoes 0.7-1.5 0.40
¢. Vegetables — Cucumber Family [Cucurbifaceas)
Cantaloupes 0915 0.45
Cucumbears — fresh market 0712 0.50
— machine harvest 0712 0.50
Pumgkin, winter squash 1015 0.35
Squash, zucchini 0.6-1.0 0.50
Sweet melon 0.8-1.5 0.40
Watermelon 0.8-1.5 0.40
d. Roots and tubers
Best, table 0.6-1.0 0.50
Cassava - 1 0.50.8 0.25 . g
- EE 0.7-1.0 D.40 FAO irrigation
TeEnEs L 0.40 manual
Potatoes 0.40.6 0.35
Swest potatoes 1015 0.65 16
Turnips {and Rutabaga) 05-1.0 0.50

Sugar best 0.7-1.2 0.553



“Significant quantum of water is used in the cultivation of

"" ’ .
Will there be enough water in the future to cultivate paddy?

[
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Krishna Basin

@ Salient features
& Length: 1,400 km

o rainage area:
- /258,948 sg.km

P

‘& Population: 76.5
— million

e Density:

~ 287/sq.km
limate: Semi-aric

Rainfall: 800mm

- @




Krishna River Basin Major Reservoirs Storage Capacity (MCM)
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Surface Water potential  78.1 km3
Ground Water potential  26.41 km?3

Close basin: All the water resources are allocated



Modeling Process

& Analysis of weather data inputs from
climate model

= Bias correction of precipitation

@ Simulation of water availability at
important control points

2 Major reservoir locations and diversions
@ Irrigation water demand



GFDL
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Slope Values of the regression fit for JJAS

(Orderd series of original baseline data
with IMD 0.5 deg gridded data)

HAAENER o0 0
+4 ENecoANENoOoEER
+4 AABNNAANENGeOAA

HaANR ol a
+ 4 AN
+4
4+ 4
4+
4+ 4
44
+4
*
+

Slope values
® <050

® 0.501-0.750
M 0751-1.00
A 101-125
@ 125-200

@ 2,

Slope Values of the regression fit for ONDJ

(Orderd series of original baseline data
with IMD 0.5 deg gridded data)
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Slope Values of the regression fit for FMAM

(Orderd series of original baseline data
with IMD 0.5 deg gridded data)
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Reason for Bias in RCM

& Systematic model errors
= Imperfect conceptualization
e Model physics is quite complicated

2 Discretization and spatial averaging within
grid cells



cloud types

radatively active gases and aerosols

Downscaling Models — An Overview

Dr. David Viner 1998, 2002
Climatic Research Unit Dynamic downscaling
» Involves nesting of Regional Climate Model (RCM) in GCM
A
vertical “— GCM grid
layers of momentum, heat
and salts by dif
convection and E
§ @ Target Region
[Te)
_g Regional Climate Model grid

About 5000 km

— T Source: VVS, lISc




Need for Bilas correction

@ Rainfall underestimated
=z May not have enough water for irrigation

=2 Irrigation demand cannot be predicted
correctly

@ Rainfall overestimated
=z May indicated more water is available

=2 [rrigation demand cannot be predicted
correctly

¢ Flood and drought asse§§Q1§nt



Bias adjustment

© Baseline scenario

22 Equi-probability transformation

e The simulated rainfall of a given probability of
exeedance was made equivalent to the IMD
rainfall of same exceedance



& Distribution transfer
=2 Probability mapping or quantile-quantile

mapping
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Figure 2. Equiprobability transformation of precipitation amounts obtained from the weather station of Campinas (22°54S, 47°05™W,

Instituto Agronémico).
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Parameters \ = () scale (real)

k- = () shape (real)

Weibull Distribution "t € [0;+00)
PDF k (i)k_l E—{:l:,.-"l]k 7 > []

flz) =42

CDF
0
~ — A=1k=05
— A=1k=1
— A=1k=15
A=1k=5
o
o

0.0 0.5 1.0 1.5 2.0 2.5

Source: Wikipedia



Slope Values of the regression fit for JJAS

(Orderd series of corrected baseline data
with IMD 0.5 deg gridded data)
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Slope Values of the regression fit for ONDJ

(Orderd series of corrected baseline data
with IMD 0.5 deg gridded data)

; Slope values
A ARW e <050
: : ANC.. ® 0501-0750
) - W 0751-1.00
BNE A 101-125
@ 126-200
@ -2

EEANANENENAANENAANANAAAEERE
EEEANENENANAAENENAANAAAEEEER
EEEEEEEENAANANANAAENEEEEER
ANENEEEEEEANSEEENEASNEEEEERE
| b EEEEEEEEEEEENANEER
EER ANNEEENEEENAENEEER
EEEn RN EEEEER
EEEEENA | BB | B |
AWSEEEENANENAENEEN LT
A EANSEEEEEEEEEEE
EEEENANENEEEpS
] HAENNR B /
EfEANEEEEER
AAEBNEEERER
AABNBEEEEREA
g EEEN
EEEEEERARE
EEEERNERER
ARNERRE AR
, Al
i *} ™
m i ; : Slope values
4 AARY e <050
WEAAN
am - ® 0501-0.750
B | M 0751-1.00
A =) A 101-125
@ 126-200
@ 2w

Slope Values of the regression fit for FMAM

(Orderd series of corrected baseline data
with IMD 0.5 deg gridded data)
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June, July, August and September
(Baseline Scenario)
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Almatti Reservoir
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Percentage Change in Irrigation Demand for Rice crop
from Baseline to End Century A1B Scenario
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NGOING STUDIES
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February 23, 2013 FTP Group Monitoring Workshop, -
Pondicherry University



Record daily measurements in the field water tube and percolation tube
In order to estimate the field water balance based evapotranspiration.

P~

‘.

41



Irrigation
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Field water tube
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FAO 33 Yield response

to water d A ')s
P oy | AT
AL ‘ LouLEEY

Solar Radiation

Crop Evapotranspiration

Tr S 2

1Ky
B=WP*x X
Crop Yield | ( ETo )
Hi
Arpobrtm ‘
‘ Y
Solar Radiation
FAO AquaCrop v
Crop Evapotranspiration Canopy Transpiration
l WP
HI

4

Crop Yield Biomass




ET maps(nmun/day) at different resolutions (through resampling)
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& Improve the rice paddy irrigation
routine within SWAT
22 AQUACROP, ORYZA, and field observations

@ Improve SWAT parameterization using
thermal remote sensing based ET
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