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Objectives

Overview on lrrigated areas of India;

Discuss, briefly, the data collection mechanism in
Irrigation sector of India;

Compare irrigated area statistics from the National
sources with remote sensing based GIAM 10 km,
GIAM 500 m, and GIAM 30 m work;

Strategize a way forward for utilization and
refinement of GIAM products in the Indian National
context.




Background




« Although only 17 % of the world tota

Irrigation facts

Irrigated agriculture produces more than
double the crop yield produced by rainfed
agriculture

equipped area Is Irrigated, Irrigated
agriculture produces 40% of world food
production

An estimated 60% of the extra food needed to
feed the world growing population will come
from irrigated agriculture

Source: Water Dome Report, IWMI, Colombo



Irrigated Areas of India in the Global context

% Share Irrigated area in World

Pakistahn

Source: (FAO, Rome)




Average size of agricultural landholdings (ha)
In selected countries in the world

Australia 3232.1
Argentina 582.4
Uruguay 287.6

Canada 273.4
USA 178.4
India 1.4
Nepal 0.8

Source: (FAO,"Rome)




Irrigated Areas of India

Land Utilization Pattern in India (1950-51 to 2000-01)

Total Geographical Area :328.73 Mha.

B Gross Cropped Area

O Net Sown Area
m Gross Area under Irrigation

= =

o [N

o o
| |

O Net Area under Irrigation

Area (Mha)

IS
Tl

1950-51 1960-61 1970-71 1980-81 1990-91 2000-01

} B Area Sown Morethan Once

Year

Source: Directorate of Economics and Statistics, Min. of Agriculture, India




Irrigated Areas of India

Gross area under major crops (in Mha)
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Irrigated Areas of India

Cropping Intensity, Gross and Net Irrigated Area

132 %

irrigation
intensity i
year 2000
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Source: Directorate of Economics and Statistics, MOA; GO




Irrigated Areas of India

State-wise Irrigated Area distribution

Net Irrigated Area in selected states (1975-76 to 2001-02)
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Maharashtra

Andhra
Pradesh
Bihar
Gujarat
Karnataka
Madhya
Pradesh
Maharashtra
Rajasthan
Tamil nadu
Uttar pradesh
West Bengal

Source: Directorate of Economics and Statistics, MoA, India




Change Iin Cropping Systems an
Its iImplications (e.g., In saving water)




Irrigated Areas of India

Change in Crop type over time and Implications on Water Use

Crop Wise % Irrigated Area to Gross Irrigated Area

Rice as % of total irrigated
area has decreased from
44% (9.9 Mha) in 1950 to 30
% (23 Mha) in 1995

—— Wheat

Total pulses
—<— Total oilseeds
—¥— Cotton

—e— Sugarcane Wheat as % of total
irrigated area has
increased from 15% (3.4
Mha) in 1950 to 30 % (23
Mha) in 1995

1950-51  1960-61  1970-71  1980-81  1990-91  1995-96

Year

Rice requires roughly 4 times
more water than wheat to grow a

Total gross irrigated area in 1950 = 22.6 Mha : :
kilogram of grain

Total gross irrigated area in 1995 = 76.3 Mha

Source: Indian Agri. Abstract-Jan, 2000




rrigation Sources and Implications
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Sources of Irrigation in India (2001-02)

Net Irrigated Area by Source (2001-02)

25.051

0.206

Govt. Canals Priv. Canals Tanks Tube wells Other wells Other
sources

Irrigation Source

Source: Directorate of Economics and Statistics, MOA ‘GO



Sources of Irrigation in India
Evolution and Proliferation of Informal Irrigation

% Area Irrigated by Sources

—— Govt. Canals
—— Private Canals
Tanks
—><—Tube wells
—¥— Other wells
—8— Other sources
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Source: Indian Agri. in brief- Jan 2000 and Economic and Statistical Advisor, MOA, GOI




Data collection Mechanism

on Irrigation sector




Data Collection Mechanisms
Constraints and Limitations

Data on irrigation is being collected as a part of Agricultural statistics by Central
Statistical Organization (CSO), Directorate of Economics and Statistics.

The basic constraints in conventional survey are;

Data Estimations (e.g., ; Estimation based on previous data)

Data gaps (e.g., ; Data not available)
Incomplete sample frame and sample size;

Methods of selection;
Measurement of area;

Non sampling errors;
Compilation errors; and

Gaps in geographical coverage;




Comparative Study between the

Indian National Statistics vs. GIAM Products




Scales and Resolutions

Minimum M apping Unit
(Conventional Method)

Scale

1: 1000000

1: 250,000
1: 50,000

1: 25,000

1:10,000

1:4,000

900 ha

56.25 ha
2.50 ha

0.56 ha

0.09 ha

0.014 ha

Minimum M apping Unit
(Through Satellite sensors)

Satellite
\N[@JAVAY
AVHRR

MODIS
MODIS

WA\IDNYN

IKONOS

QUICKBIRD

Resolution

10 km

500 m
250 m

30 m

4 m

Minimum
Mapping Unit
10000 ha

25 ha
6.25 ha

0.09 ha
0.0016 ha

0.00057 ha




Comparative Study between the

Indian National Statistics vs. GIAM 10 km




IWMI GIAM 10 km V2.0

Faw Calor

21 Irigated, conjunctive use, single crop

2 lirigated, conjunchive u |:||:||;I:|I.=




Gross Irrigated Area (MoA, India) vs. IWMI GIAM 10 km V2.0 Annualized Irrigated Area (AlA)
State-by-State Statistics on Gross Irrigated Areas in Mha

Annualized Irrigated Area (IWMI GIAM 10 km) vs Gross Irrigated Area (MOA, India)

Gross Irrigated Area (MoA, India) = 0.6354 x Annualized Irrigated Area (IWMI GIAM 10 km) + 0.0444
R? = 0.77
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Net Irrigated Area (MoA, India) vs. IWMI GIAM 10 km V2.0 Total Area Available for Irrigation (TAAI)
State-by-State Statistics on Net Irrigated Areas in Mha

Total Area Available for Irrigation (TAAI) (IWMI GIAM, 10 km) vs Net Irrigated Area (MoA, India)

Net Irrigated Area (MoA, India) = 0.6137x Total Area Available for Irrigation (TAAI) (IWMI GIAM 10 Km) +0.0109
R?=0.83
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Comparative Study between the

Indian National Statistics vs. GIAM 500 m




IWMI GIAM 500 m
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Gross Irrigated Area (MoA, India) vs. IWMI GIAM 500 m Annualized Irrigated Area (AlA)
State-by-State Statistics on Gross Irrigated Areas in Mha

Annualized Irrigated Area (IWMI, GIAM 500 m) vs Gross Irrigated Area (MoA, India)

Gross Irrigated Area = 0.5383x IWMI GIAM 500 m Annualized Irrigated Area - 0.0766
R*=0.84
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Annualized Irrigated Area (Mha) (IWMI, GIAM 500 m)




Net Irrigated Area (MoA, India) vs. IWMI GIAM 500 m Total Area Available for Irrigation (TAAI)
State-by-State Statistics on Net Irrigated Areas in Mha

Total Area Available for Irrigation (TAAI) (IWMI GIAM, 500 m) vs Net Irrigated Area (MoA, India)

Net Irrigated Area (MoA, India) = 0.501x Annualized Irrigated Area (IWMI GIAM 500 m) - 0.0193
R2=0.78
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. Irrigated Area Map of Andhra Pradesh
(IWMI GIAM MODIS 500m ..)g'

LEGEND

01 Irrigated, surface water, single crop, wheat-corn-cotton
02 Irrigated, surface water, single crop, cotton-rice-wheat
B 03 Irrigated, surface water, single crop, mixed-crops
. 04 Trrigated, surface water, deuble crep, flee wheat catten
I 05 Irrigated, surface water, double crop, rice-wheat-cotion-com
B 06 Irrigated, surface water, double crep, rice=wheat-plantations
07 Irrigated, surface water, double crop, sugarcane
B (8 Irrigated, surface water, double crep, mixed-crops
09 ITrrigated, surface water, continuous crop, SUgarcans
10 Irrigated, surface water, continuous crop, plantations
11 Irrigated; ground water, single crop; rice-sugarcans
12 Irrigated, ground water, single crop, com-soybean
13 Irrigated, ground water, single érop,fice and olher drops
14 Trrigated, ground water, single crop, mixed-crops
15 Irrigated, ground water, double crop, rice and other crops
16 Irrigated, conjunctive use, single crop, wheat-corn-soybeansrice
17 Irrigated, conjunctive use, single crop, wheat-corn-orchards-roe
1B Iimigated, conjunctive use, single crop, coim-soybeans-other oops
19 Trrigated, conjunctive use, single crop, pastures
20 Irrigated, conjunctive use, single crop, pasture, wheat, sugarcane
21 Irrigated, conjunctive use, single crop, mixed-crops
22 Trrigated, conjunctive usa, double crop, rice-wheat-sugacana
23 Irrigated, conjunchive use, double crop, sugarcane-other crops
24 Trrigated, conjunctive use, double crop, mixed-crops
25 Irrigated, vonjunclive uses, conlinueus crog, rive-wheadl
26 Irrigated, conjunctive use, comtinuaus crop, rce-wheat-com
1 27 Irrigated, conjunctive use, continusus crop, sugarcane-orchards-rice
B 28 Irrigated, conjunctive use, continlieus crod, mixed-crops




LEGEND

01 Irrigated, surface water, single crop, wheat-com-cotton

02 Irrigated, surface water, single crop, cotton-rice-wheat

03 Trrigated, surface water, single crop, mixed-crops

04 Trrigated, surface weter, double crop, rice-wheat-caotton

05 Irrigated, surface water, double crop, rice-wheat-cotton-com

06 Irrigated, surface water, double crop, rice-wheat-plantations

07 Irrigated, surface water, double crop, sugarcane

08 Trrigated, surface water, double crop, mixed-crops

09 Trrigated, surface water, continuous erop, sugarcome

10 Irrigated, surface water, continuous crop, plantations

11 Irrigated, ground water, single crop, rice-sugarcane

12 Irrigated, ground water, single crop, com-soybean

13 Trrigated, ground water, singhe crop,rice and other crops

14 Irrigatad, ground water, singla crop, mixed-crepe

15 Irrigated, ground water, double crop, rice and other crops

16 Irrigated, conjunctive use, single crop, wheat-corn-soybean-rice
17 Irrigated, conjunctive use, single crop, wheat-corn-orchards-rice
18 Trrigated, conjunctive use, single crop, corn -soybeans-gther crops
19 Trrigated, conjunctive use, eingle crop, pagtures

20 Irrigated, conjunctive use, single crop, pasture, wheat, sugarcane
21 Irrigated, conjunctive use, single crop, mixed-crops

22 Irrigated, conjunctive use, double crap, noe-wheat-sugacane

23 Trrigated, conjunctive use, double crop, sug arcane-other crops

24 Trrigated, conjunctive use, double crop, mived-crops i
25 Irrigated, conjunctive use, continupus crop, rice-wheat 1aIm.or¢
26 Irrigated, conjunctive use, continuous crop, rice-wheat-corn

i 27 Irrigated, conjunctive use, continuous crop, sugarcana-orchards-rice
i 28 Irrigated, conjunctive use, continuous crop, mixed-crops
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Comparative Study between the

GIAM 10 km vs. GIAM 500 m
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Annualized Irrigated Areas (AlAS) of

Annualized Irrigated Area of India (IWMI GIAM 10 km data vs IWMI GIAM 500 m)

Annualized Irrigated Area (IWMI GIAM 500m) = 1.1995 x Annualized Irrigated Area (IWMI GIAM 10 km) + 0.1681

R2=10.98
.

10.00 15.00 20.00
Annualized Irrigated Area (Mha) (IWMI GIAM 10 km)



Total Area Available for Irrigation (TAAI) of

Total Area Available for Irrigation (Mha) (IWMI GIAM 10 km vs IWMI GIAM 500 m)

20.000
otal Area Available for Irrigation (IWMI GIAM 500 m) = 1.1546 x Total Area Available for Irrigation (IWMI GIAM 10 km) +0.281
18.000 R2 =0.97
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Comparative Study between the

Indian National Statistics vs. GIAM 500 m
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Annualized Irrigated Areas (AlAS) of

Annualized Sum Area (IWMI, GIAM 500 m) Vs Gross Irrigated Area (Statistics of Govt. of Andhra Pradesh)

Gross Irrigated Area (DES, A.P.) =0.2942 x Annualized Irrigated Area (IWMI GIAM 500 m) + 24.174
R*=0.48

200 300 400 500 600 700 800 900 1,000 1,100 1,200 1,300 1,400
Annualized Sum (‘000 ha) (IWMI GIAM 500 m)
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Comparative Study between the

Indian National Statistics vs. GIAM 30 m







KRISHNA RIVER BASIN-LULC




Total Area Available for Irrigation (TAAI) of
GIAM 30 m vs. National Statistics in selected districts of Krishna basin

Total Area Available for Iriigation (TAAI) IWMI GIAM LANDSAT 30m) vs. Net Irrigated Area
(MoA, India)

500000 7 Net Irrigated Area (MoA, India) = 0.1064x Total Area Available for Irrigation (GIAM 30 m) + 130007

R? =0.57
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Comparative Study between the
Indian National Statistics vs. GIAM 30 m




INTENSIVE IRRIGATION (Kharif paddy) (Acres)

KODAD
CHILKUR
GARIDEPALLY
MIRYALAGUDA

MEDIUM IRRIGATION
TURKAPALLY
CHOUTUPPAL

LOW IRRIGATION

P.A.PALLY
CHANDAMPET

19584
19577
26474
28105




Total Area Available for Irrigation (TAAI) of Bhongir Division, Nalgonda district of Krishna basin

Net Irrigated Area (DES, AP) vs. GIAM 30 m

Net Irrigated Area (DES, AP) vs. TAAI (IWMI GIAM, LANDSAT, 30m)

Net Irrigated Area (DES, AP) = 0.7329 x TAAI (GIAM 30m) + 791.7
R*=0.76
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Total Area Available for Irrigation (TAAI) of Nalgonda Division, Nalgonda district of Krishna basin

Net Irrigated Area (DES, AP) vs. GIAM 30 m
Net Irrigated Area (DES, AP) vs. TAAI (IWMI GIAM 30m)

Net Irrigated Area (DES, AP) =0.6228 x TAAI (IWMI GIAM 30m) + 431.38
R®=0.80
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Total Area Available for Irrigation (TAAI) of Suryapet Division, Nalgonda district of Krishna basin

GIAM 30 m vs. Net Irrigated Area (DES, AP)

Net Irrigated Area (DES, AP) vs. TAAI (IWMI GIAM 30m)

Net Irrigated Area (DES, AP) = 0.8317 x TAAI (IWMI GIAM 30m) + 963.93
R’°=0.61
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Conclusions




Conclusions

Significant correlation between GIAM products and National
statistics: The analysis shows significant correlation between the
IWMI GIAM datasets and national statistics at national and state level.

However, the GIAM products have, generally, higher areas. The
reasons for this needs to be ascertained.

« The actual irrigated area should include areas irrigated In
command areas as well as more informal means (e.g., tanks,
ground water, small reservoirs;

The recently released minor irrigation statistics, is therefore,
crucial;

Localized crop calendars and irrigated area fractions needed:
Localized (e.g., district, mandal) crop calendars and irrigated area
fractions need to be developed for further refinement of GIAM
iIrrigated area maps in the next version;

Refinement and value added GIAM products: refinement of GIAM
products is feasible by working with National partners at various
administrative levels.




Way forward




Way Forward

. Analysis of cropping systems and intensity to
develop crop calendars and irrigation fractions at
state level for refinement of GIAM irrigated area
maps

. Analysis of irrigation sources in conjunction with
GIAM irrigated area maps to find out the gap

between equipped areas and actual irrigated areas

. Assessment of spatial patterns of biomass
dynamics of irrigated areas at different Agro-
Ecological Regions to find out the critical areas

. Analysis of Irrigated area maps with others
resource maps to generate value added Irrigated
area maps at state level




Develop crop calendars and irrigation fractions at state
level for refinement of GIAM irrigated area maps

 |dentification of major cropping systems and analysis of
their cropping intensity at state level

Analyze the correlation between reflectance curves of

irrigated areas derived from satellite sensors and
developed crop calendars

Development of irrigation fractions for major crops for
further refinement of GIAM irrigated area maps-AVHRR (10
km), MODIS (500 m) and Landsat (30 m) irrigated maps at
different levels




Gap analysis between equipped areas and
actual irrigated areas

 Analysis of spatio-temporal changes in irrigated
areas in conjunction with cropping intensity

« Analysis of state wise irrigation sources and
irrigated classes of GIAM map

Gap analysis between the equipped areas and
actual Irrigated areas for judicious use of
Irrigation water




Assessment of spatial patterns of biomass
dynamics in irrigated areas at AER level

 Analysis of time series NDVI datasets at
agro-ecological region (AER) level to
assess their potential and productivity
potential of each AER

 To find out the potential and critical agro
ecological regions In irrigated agriculture
production




Generation of value added Irrigated area maps

 Analysis of Irrigated area classes In
conjunction with length of growing
period (LGP) map

 Analysis of Irrigation types and their
assoclated parameters like agro-
ecological conditions, soil depth, soil
salinity, soil PH etc,. to generate value
added outputs
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