IWMI GIAM - Scale Issue
Discussion

Velpuri, M., Muralikrishna, G., Thenkabail, P.S, Biradar, C.M., Noojipady,P.,
Obi Reddy, G.P., Dheeravath, V., Li, Y.J., Cal, X., Vithanage, J. Rishiraj, D.,
Edussuriya, C., Gunasinghe, S. and Alankara, R.




OVERVIEW

Comparisen of GIAM maps @ different
scales

Comparison off GIAM maps with National
Statistics

Does Global lrrigated Area Fractions hold
good for regional levels?

How well GIAM products map different
types of Irrigation

How does Areas change with resolutions







GIAM 10 km vs. GIAM 500 m: Indian States

Total Area Available for Irrigation (TAAI)

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

lotal Area Available for Irrigation (IWMI GIAM 500 m) = 1.1546 x Total Area Available for Irrigation (IWMI GIAM 10 km) + 0.281
R2=0.97
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Total Area Available for Irrigation (Mha) (IWMI GIAM 10km)




GIAM 10 km vs. GIAM 500 m: Indian States

Annualized Irrigated Areas (AIAS)

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=0.98
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India and China examples




GIAM 10 km vs. India National Statistics

Total area available for irrigation (TAAI) of GIAM vs. net irrigated areas from National statistics

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
R2=0.83

Data for the
Indian States
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Total Area Available for Irrigation (TAAI) (Mha) (IWMI GIAM 10 km)




GIAM 10 km vs. India National Statistics

Annualized irrigated areas (AlA) of GIAM vs. Gross irrigated areas from National statistics

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

Data for the
Indian States
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Annualized Irrigated Area (Mha) (IWMI GIAM 10 km)




Irrigated Areas of China

GIAM 10 km vs. China National Statistics

Total area available for irrigation (TAAI) of GIAM vs. net irrigated areas from National statistics

Total area availabe for irrigation (TAAI) (GIAM V2 10km) vs Net irrigated area
(Chinese Natural Resources Database, CAS)
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Net irrigated area (CAS) = 0.3858* TAAI (GIAM) + 421465 .

R = 0.6684
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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
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Comparison of TAAI @ different scales

AVHRR 10 km Vs MODIS 500m

Krishna basin, India

700,000
MODIS 500 m = 0.849 x AYHRR 10 km + 2474.5

R =0.96
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Comparison of TAAI @ different scales

AVHRR 10 km Vs MODIS 250m

Krishna basin, India
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MODIS 250 m = 0.804 ¥ AVHRR 10 Km + 45410
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Comparison of TAAI @ different scales

AVHRR 10 km Vs LANDSAT 30m

Krishna basin, India

1,200,000

LANDSAT 30 m = 0.6474 x AYHRR 10 km + 61258
R2=0.78
1,000,000 -

800,000 -

600,000 -

AVHRR 10Kn

400,000 -

200,000 -

200,000 400,000 600,000 800,000 1,000,000 1,200,000
LANDSAT 30m




Comparison of TAAI @ different scales

MODIS 500 m Vs MODIS 250m

Krishna basin, India
900,000

MODIS 250 m = 0.884 x MODIS 500 m + 85391
800,000 Rz = 0.69

700,000
600,000
500,000

400,000

MODIS 500m

300,000

200,000

100,000

100,000 200,000 300,000 400,000 500,000 600,000 700,000 200,000
MODIS 250m




Comparison of TAAI @ different scales

MODIS 500 m Vs LANDSAT 30 m

Krishna basin, India

1,200,000
Chart Area

LANDSAT 30 m = 0.7549 x MODIS 500 m + 71282
R2 = 0.80
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Comparison of TAAI @ different scales

MODIS 250 m Vs LANDSAT 30 m

Krishna basin, India
1,200,000 Chart Area |

LANDSAT = 0.637 x MODIS + 64666
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Area (ha)
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Irrigatied Area Fractions (IAFs) and Areas
Global vs. Local IAFs and the implication of the same on Areas

Area comparision with global and local fractions

Area comparision with global and local fractions
Ruhuna basin

Krishna basin
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Sensors

Sensors

Area comparision with different sensors
Ruhuna basin, Krishna basin, and Syr darya basin
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A Area with global fractions

sionsn = = hsawinica cin Global irrigated area
. fractions (IAF;) are

: computed for large areas
(e.g., sub-continent,
world). Local irrigated
200000 Global area fraction (IAF))
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fractions are more
relevant when computing
areas for the local areas
(e.g., state, district)!
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Irrigated Areas of India
GIAM 10 km vs. GIAM 500 m Map

GIAM 10 km - GIAM 500 m

41 % SW irrigation; 59 % T i 38%sSwW irrigation; 62 %
ground water or Conjuctive o ground water or Conjunctive
use irrigation; Total area ha use irrigation; Total area

available for irrigation = 97 ~ available for irrigation = 112
Mha. % Mha.

Color key: Blue = surface water irrigation, cyan = ground water irrigation, red =
conjunctive use irrigation, and green = other LULC

Note: Projection used was Lamberts conformal conic (LCC) with Datum Modified Everest.

% area difference between LCC and Lamberts azimuthal equal area (LAEA) is 1.5%. i.e. LAEA area is 1.5% moxeigiam.org
than LCC area.




Mapping Informal Irrigation
Comparison @ different scales

KRISHNA RIVER BASIN

- 4 e B fes
AVHRR 10 Km MODIS 500 m LANDSAT 30 m
B |/ igated-conjunctiveuse-plantations B igated-conjunctiveuse-rice-sugarcane I rigated-conjuctiveuse-rice-sugaracne-othercrops
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Irrigated-conjunctiveuse-rice-sugarcane




Mapping Groundwater lrrigation

Comparison @ different scales
g -
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KRISHNA RIVER BASIN ZOOMED IN VIEW OF GROUND WATER IRRIGATION
| L

AVHRR 10 Km MODIS 500 m
L Irrigated-conjunctive-rice-sugarcane Irrigated-surfacewater-rice-double crop
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One example




Irrigation and Land use types within the Command Area Irrigation
GIAM 10 km vs. GIAM 500 m for India

32 % SW irrigation; 35 % ground water or Conjunctive use 48 % SW irrigation; 34 % ground water or Conjunctive use
irrigation; 34% other LULC. Total area = 75 Mha. irrigation; 18% other LULC. Total area = 75 Mha.

%7 GIAM 10 km GIAM 500 m

i

Irrigated,SW
Irrigated, GW

Irrigated,CU
Other LULC

Of the total irrigxated areas: 45 % surface water Of the total irrigated areas: 59 % surface water
and 55 % GW or conjunctive use and 41 % GW or conjunctive use




GIAM 10 km vs. GIAM 500 m for the Krishna river basin in India

Only 54 % of the command
area is actually irrigated.

Surface water irrigation is

only 15 %.

p i

~vegetation, Other LULC

Irrigated-SW-Mixed crops-SC

Area % of the

(Ha) total Area
Irrigated-groundwater 11,653 0.13
Irrigated-conjunctive-use 3,433,090 39.32
Irrigated-surfacewater 1,286,534 14.73
Rainfed-croplands 2,198,046 25.17
Other LULC 1,801,919 20.64
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One example




Resolution and Areas
Syr Darya River Basin, Central Asia

Landsat 30 m MODIS 500 m

Variation of Irrigated areas in Syrdarya basin according to resolution of the
satellite/sensor

4,500,000

AVHRR 10 km [ —_—

2 250000 | Finer the resolution

2,000,000

o0 | Jreater the area

1,000,000
500,000

Satellite/Sensor Area ( ha) Landsat 30m MODIS 500 AVHRR 10km
Landsat 30m 4,086,856 Sensor

MODIS 500 3,459,126

AVHRR 10km 3,105,308




Resolution and Areas
Ruhuna river basin, India

AVHRR 10 km MODIS 500 M LANDSAT 30 M

Map at different scales Areain M ha
GIAM 10 km 0.079
GIAM 500 m 0.09
GIAM 30 m 0.12




Resolution and Ar
Krishna river basin,

AVHRR 10 km MODIS 500 M

Map at different scales Areain M ha

GIAM 10 km 8.24

GIAM 500 m 9.6
GIAM 30 m 9.4

Ia

LANDSAT 30 M




Analysis of a complete Irrigated area patch

AVHRR 10 km MODIS 500 m (sub-Continental map) MODIS 500 m (KRISNA BASIN) LANDSAT 30 m

Irrigated area: 8200 ha Irrigated area: 7900 ha  Irrigated area: 7998ha Irrigated area:9076 ha

|:| Irrigated surface water rice double crop

[ Jother LULC




Analysis of a complete GW Irrigated area patch

Upper Musi GW Irrigated area

10 km

AVHRR 10 km MODIS 500 m (sub-Continental map) MODIS 500 m (KRISNA BASIN) LANDSAT 30 m

Irrigated area: 6109 ha Irrigated area: 6083 ha  Irrigated area: 6669ha Irrigated area:8158 ha

|:| GW Irrigated area

[ JotherLuLC




Analysis of a complete Conjunctive Irrigated area patch

AVHRR 10 km MODIS 500 m (sub-Continental map) MODIS 500 m (KRISNA BASIN) LANDSAT 30 m

Irrigated area: 5199 ha  Irrigated area: 5713 ha Irrigated area: 5822 ha Irrigated area:6559 ha

|:| GW Irrigated area

[ JotherLuLC




Testing the hypotheses: Finer the spatial resolution greater the area

~—~
@©
e
-
2
@®
)
—
<
ke
Q
)
@©
(@)
=
=

—a— Surface water dominant area
—a— Ground water dominant area
—— Conjunctive water use dominant area

Landsat 30m MODIS 500 m MODIS 500 m AVHRR 10km
(Drought year: 2002) (3 year data: 2001-03)

Sensors




Resolution and Areas
Homogeneous Irrigated Patch, Syr Darya, Central Asia

QB 2.4m (10000ha) IRS 23.5m(10000ha) MODIS 250m(10000ha)  MODIS 500m(10000ha)  AVHRR 10km (10000ha)




Resolution and Areas
Homogeneous Irrigated Patch, Syr Darya, Central Asia
QB 2.4m

IRS 23.5m

MODIS 250m MODIS 500m




Resolution and Areas
Homogeneous Irrigated Patch, Syr Darya, Central Asia

Variation of Irrigated areas according to resolution of the sensor

In homogeneous, contiguous, large scale irrigated
area patch hypothesis 1 does not work. In this case:

This is
because, the finer resolution will separate fragments
(e.g., houses, roads, trees) within the irrigated areas,
Coarser resolution will aggregate all these smaller
fragments into irrigated areas.
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