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� Irrigated areas of China using satellite sensor data
� Irrigated area mapping for China

Why presentation title changed?

There exists no irrigated area map until now for China 
either based on satellite sensor data or other types of 
data, and there is no ongoing project trying to map the 
irrigated area for whole China .
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1. Background

irrigation is necessary in 
months except for June, 
July, August and 
September, even in south 
China with abundant 
precipitation



(Zhanyi Gao, Irrigation Development 
and its Roles in China, 2006)
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<400 mm, agricultural activities fully depends on irrigation
400 mm~1000 mm, supplementary irrigation

>1000 mm, irrigated rice

Precipitation and Irrigation

1. Background



Irrigated area increased quickly from 1949 , due to increase of new 
irrigation infrastructure, and keeps stably after 1980. Irrigated area 
extends 56 million hectares in 2002 while water-saving irrigation 
scheme has reached 21 million hectares, taking up 45% and 17% 
respectively of total arable land in China. 
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Irrigation Area Changes in China
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1. Background



Irrigated Area Changes in Different Regions
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1. Background

Central 
China

Southwest 
China

South China

Irrigated Area Changes in Different Regions



Taking irrigation area in 1980 as 100%, the irrigation area slightly 
decreased in whole 1980s and started to recover from early 1990.
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Although per capita arable land in 
China is only 30% of the world 
average, the per capita irrigated 
area basically equals the world 
average. The irrigated area (taking 
up 45% of national arable land) 
produces 75% of the national food 
output and 90% of the national cash 
crops. Irrigation has become the 
“main force” of food production in 
China and major assurance for 
China’s food security.
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Low WUE in food production and serious waste of water 
resources due to:

� After several decades’ operation, a considerable 
number of works for agricultural irrigation and 
drainage are obsolete due to poor maintenance  

� Poor management of water consumption

WUE, Water Resources Management and Infrastructure 
Maintenance

1. Background



The proportion of agricultural irrigation in aggregate 
water consumption has kept declining, i.e., from 
85% in 1980 to 65% at present. The decreasing 
tendency in the future can be expected due to:

� Competition: from secondary, tertiary and living sectors.
� Environment protection: over exploitation of water 

resources causes serious environmental problems, 
such as  decline of underground water level

� Adopting high WUE irrigation techniques

Decreasing Water Supply to Agricultural Sector

1. Background



1. Northeast China:  increase by 20-25%, 
approximately 1.33~1.66 M hectares,

2. Northern China:  increase by 2-3%.
3. Northwestern China: increase by 5-7%, mainly in 

Xinjiang
4. Lower and Middle Reaches of Yangtze River of China: 

increase by 3-5%, most likely in Anhui and Jiangsu 
Provinces.

5. Southwestern China: increase by 3-5%.
6. Southern China: decrease by 3-5%.

Potential of Increasing Irrigation Area in China in 2030

1. Background



According to a statistics, only 43% of the irrigation water, 5% percent 
below the world average, is used effectively. The irrigated Water Use 
Efficiency (WUE) of most regions in China was less than 50%.

• To develop the water-saving agriculture & improve irrigated WUE, 
the most important way to increase irrigated area. 

• To improve the irrigation technique, WUE could increase by 
20%~30%. 

• To improve agronomic technique such as variety, soil tillage, 
chemical, WUE could increase by 15%~20%. 

• To adjust cropping structure such as decreasing part of high water 
consumption crops. 

Water Use Efficiency

1. Background



Land Use Map
At scale of 
1:100,000, 
completely 
interpreted from TM 
images, including 6 
land use types with 
a total of 25 
subtypes. the first 
version was 
finished in 1995, it 
has been and will 
be updated by 5 
years.

2. Remote Sensing and Mapping



2. Remote Sensing and Mapping

Land Use Map

Cropland: Cultivated lands 
for crops.  Including: mature 
cultivated land, newly 
cultivated land, fallow, shifting 
cultivated land; intercropping 
land such as crop-fruiter, 
crop-mulberry, and crop-forest 
land in which a crop is a 
dominant species; bottomland 
and beach that cultivated for 
at least 3 years. 
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2. Remote Sensing and Mapping

Land Use Map

Paddy land: Cropland that 
has enough water supply and 
irrigation facilities for planting 
paddy rice, lotus etc., 
including rotation land for 
paddy rice and dry farming 
crops. 

Dry land. Cropland for 
cultivation without water 
supply and irrigating facilities; 
cropland that has water 
supply and irrigation facilities
and planting dry farming crops; 
cropland planting vegetables; 
Fallow land. 
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Land Use Map: arable land distribution

2. Remote Sensing and Mapping



2. Remote Sensing and Mapping

Land Use Map: forest land distribution 



2. Remote Sensing and Mapping

Land Use Map: grassland distribution 



2. Remote Sensing and Mapping

Land Use Map: Water body distribution 



2. Remote Sensing and Mapping

Land Use Map: construction land distribution 



2. Remote Sensing and Mapping

Land Use Map: unused land distribution 



2. Remote Sensing and Mapping

Land Use Map: land use intensity 
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� Grassland Map, at scale of 1:1M, first version is 
produced by Su D. X. et al. in 1995, it was updated in 
2000 by using TM/ETM.

� China Land Resources Map, at scale of 1:1M, the 
layers includes pH, soil depth, land slope, soil type 
etc. produced by Shi Y. L. et al. from 1985 to 1990. 
Aero photos and MSS, etc. were used 

� Digital physiognomy Map. Ongoing and using 
satellite data

� Mapping at local level, Loess Plateau Region Map 
at scale of 1:500,000, including 7 physical elements, 
such as vegetation, soil, etc. produced by Wang N. B.  
et al. from 1985 to 1990 by using TM images.

2. Remote Sensing and Mapping



Land Cover  Classification of China

Evergreen needleleaf forest

Deciduous needleleaf forest

Evergreen broadleaf forest

Deciduous broadleaf forest

Mixed forest

Shrub

Dense grass

Moderate dense grass

Sparse grass

Sandy deser t

Bare rock

Harsh deser t

Swamp

Water  body

Ice and snow

Farmland

City

Legend

Inst i tute of Remote Sensing Applicat ions, C.A.S., 1999
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Land Cover Classification of China Using NOAA/AVHRR data
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Land Cover Mapping by MODIS data

2. Remote Sensing and Mapping



LAI Mapping by using MODIS dataLAI Mapping by using MODIS data

2. Remote Sensing and Mapping



LAI  from Landsat TM LAI  from MODIS

Compar ison of MODIS LAI  and Landsat LAI  in Changbaishan Mountain

2. Remote Sensing and Mapping



Interannual change of 
false color composite 
images, LAI and NDVI

2. Remote Sensing and Mapping
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500 meter 16 days NDVI composite

2. Remote Sensing and Mapping
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Forest Distribution from MODIS

2. Remote Sensing and Mapping



Interannual Variations in NPP
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Variations in net ecosystem production (NEP)

2. Remote Sensing and Mapping



Satellite data is par tly applied in soil erosion mapping, 

2. Remote Sensing and Mapping

Soil erosion of Gansu Province

Soil erosion of Qinghai ProvinceSoil erosion of Xinj iang



PAR in Dec. LAI 

NDVI

NPP

2. Remote Sensing and Mapping

Forest Ecosystem in Changbaishan



3. Data Source for Irrigated Area Mapping

TM/ETM Data: from 1980s to 2002, GLCF in Beijing 



Spatial Distr ibution of MODIS receiver  station and cover  area

3. Data Source for Irrigated Area Mapping

MODIS Data



China-Brazil Earth Resources Satellite

CBERS-02 (2003/11/13) CBERS-01 (2000/10/03)

3. Data Source for Irrigated Area Mapping



Beijing No.1 small satellite, launched on October 27, 2005, 
the resolution  is 4 meters for Pan band and 32 meters for 
multispectral bands.

3. Data Source for Irrigated Area Mapping



Socioeconomic statistical data, such as population, GDP, Socioeconomic statistical data, such as population, GDP, 
water resources, irrigation area, dam and reservoirs, etc. water resources, irrigation area, dam and reservoirs, etc. 
will be provided by will be provided by GEODATA (GEODATA (http://http://www.geodata.cnwww.geodata.cn))
project which is one of projects of National Information project which is one of projects of National Information 
Infrastructure  Program. Infrastructure  Program. 

3. Data Source for Irrigated Area Mapping



4. Challenges

� Complicated cropping system
e.g. failed to extract rice planting area from TM/ETM image 
in the project of crops yield estimation by remote sensing 
during 1995-2000

� Various irrigation intensity in different regions.
� Study area determination and ground validation.
� Methodology? 
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