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History of Agricultural Monitoring in China

Got Attention in 1970s

1983, MOA initiated

Rice production estimation in Hangzhou-Jiaxing-Huzhou Region, Zhejiang
province

1987, CMA initiated
Wheat production estimation in 11 Provinces of North China
1989-1995, MOA initiated
Wheat production estimation in 7 Provinces of North China
1993-1996, CAS initiated
Wheat production estimation, Hebei, Henan, Shandong, Anhui provinces
Rice: Hubel, Jiangsu provinces
Maize, Song-Liao Plain in Northeast China
1998-, CAS initiated development of China CropWatch System
Wheat, Rice, Soybean, Maize of China

1998-, MOA initiated development of National Agriculture Monitoring
System with Remote Sensing



Other actions related to agricultural monitoring
In China

Land resources and its changes monitoring
IRSA, earlier in 1990s

Land resources dataset of later 1980s,1995, 2000,
2005 and 1980s are available

Disaster monitoring

Flood monitoring and its impact, IRSA, Wang shixin’s
team

Drought monitoring, Part of CCWS
Locust pests monitoring, CMA and Ma Jianwen’s team

Land desertification monitoring



Land use changes in 1990s and its stratification

"HJUHH

0~2% 2~10%

0%-~0.05%

[ ]

10~20%

&KDQJH W\SH
20~100%

B U\0DQG ISDGG\ ILHOG
I SUDEOHODQG !IRUHVWU\ J

I DWHU DUHD H[SDQVLRQ
B 5HVLGHQWLDO DUHD H[SD!
B )RUHVWU\ 'DUDEOHODQG
I )RUHVWU\ 1JUDVVODQG
I *UDVVODQG !DUDEOHODQ
B 'uDVVODQG !IRUHVWU\

P DWHU DUHD ZLWKGUDZ

1R FKDQJHYV




Status of Agricultural Monitoring in China

Countrywide operational monitoring
IRSA
MOA
CMA

Provincial monitoring
Research on agricultural monitoring
Chinese Academy of Sciences



Countrywide monitoring system-1

IRSA, CAS
1998-
Operated every year, release bulletin every month

Crops involving winter wheat, early rice, spring wheat,
maize, soybean, middle rice and latter rice.

Monitoring items include crop condition, acreage, yield and
production, multi-cropping index, crop structure and grain
supply-demand balance analysis

Detall introduction later



Countrywide monitoring system-2

Remote Sensing Application Center, MOA

Operated every year from 1999, reports to MOA and other
sectors through ad hoc reports.

Crops involving 5 main crops, including wheat, rice, maize,
soybean, cotton. But not all be monitored every year.
Monitoring items mainly include crop acreage change, yield,
production, et al.

Yang Bangjie, Pei Zhiyuan, Zhou Qingbo, Chen Zhongxin
Detail introduction later



Countrywide monitoring system-3

CMA
Based on agro-meteorological in-situ sites
Monitoring Crop condition and crop yield

Specialize in agro-meteorological modeling of crop yield
under multi-scale

Crop yield modeling using agro-meteorological factors and
meso/coarse-resolution images, such as AVHRR, MODIS

Detall introduction later



Provincial monitoring

Jilin Province - Northeast Institute of Geography and
Agroecology, CAS

Jiangxi Province - Remote Sensing Center of Jiangxi
province

Hubel Province - Institute Geodesy and Geophysics, CAS
Jiangsu - Jiangsu Academy of Agriculture Sciences
Zhijinag, Zhijlang University

The system of Jiangxi and Hubei are supported by IRSA



Main research units on agricultural
monitoring

Zhejiang University

Focus on rice (condition, acreage and yield simulation)
Beljing Normal University

Research to meet the needs of statistical departments
Jiangsu Academy of Agriculture Sciences

Focus on crop models
The Institute of Geographical Sciences and Natural
Resources Research, CAS

Mainly on crop condition monitoring and crop planting pattern
Beljing Academy of Agriculture and Forestry Sciences

Mainly on crop condition, grain quality and precise farming



Chinese Academy of Sciences

Prediction: Institute of Systems Science

Chen Xikang, Focus on grain production forecasting with
iInput/output method

Monitoring: CropWaitch, IRSA

Wu Bingfang, Operational monitoring
Policy Analysis: Center for Chinese Agricultural
Policy, Institute of Geographical Sciences and

Natural Resources Research
Huang Jikun, provide information to policy-makers



China CropWatch System
(CCWS)



China CropWatch System (CCWS)

History

System content

Clients

Latest monitoring results

CCWS at crucial moment
Customization and technical service
Ongoing development



History

Improvement
and
development
for 10 Years
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System contents

Crop Condition Monitoring

Drought Monitoring

Crop Production Prediction and estimation

Grain Production Estimation

Crop Planting Structure Inventory

Cropping Index Monitoring

Grain Supply-Demand Balance and Early-warning



System contents

Validation& Accuracy assessment

v

Cropping index

Crop planting
structure

Grain production estimation

Crop yield
prediction

Crop Acreage
Estimation

Agri-drought monitoring

Crop condition monitoring




Crop Monitoring in China

Crop condition monitoring (at the scales of the whole
country and province, once every ten days)

Agro-meteorological condition analysis of China (once
every month)

Drought Monitoring of the Whole China (once every ten
days)

Crop Area Estimation and Yield Prediction for Winter Wheat,
Early double-crop Rice, Single-crop rice, Maize, Spring
Wheat, Soybean, Late double-crop rice (monthly)

Grain Production Forecast (season)
Crop Proportion Monitoring (season)
Cropping Index Monitoring (yearly)



Global Crop Monitoring

Crop condition monitoring. (monthly)
Agro-meteorological condition analysis (monthly)
Production Forecast (season)

predicting the yield and using the acreage from other organizations

Monitoring 26 countries.

North America, Brazil, Argentina ,Australia, Canada, European,
Africa, Australia et al.




China CropWatch Bulletin
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Crop condition monitoring - methods

Instant crop condition monitoring

Get the crop growing status for certain period by comparing the
remote sensed data (NDVI, for example) of the period with the data of
the period in the history (last year, mostly)

Crop growing profile monitoring

Time series profile of NDVI image during the crop season are used
and crop growth profiles are formed by getting statistical average of
NDVI in a certain region such as a province or a country. The contrast
of crop growing profiles between year and year before can reflect the
crop growing continuance during crop growing season.

Comparison

Real time monitoring can show the spatial difference of crop condition
at a certain period, while crop growing profile monitoring can reflect
the crop condition through the crop growing season.



Crop condition monitoring - system
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BEHABES

Crop condition monitoring - validation
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Drought Index Suitability Analysis

Drought monitoring - methods
Remote Sensing are used (TCI, VCI, VHI, NDWI)
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Drought monitoring - system

Based on the relationship of drought indices and soill

moisture

aerosol

barometric

calibration

geographic
correction

' G- B O 8- 8-

decade decade
NDWI TEl

decade
VCI

daily
NDWI

daily
TCI

daily
VCI

= -0 B

radiation cloud
correction detection

"1

ground

parameters

=181

'DWD SURFH

"URXJKW

"URXJKW 7

o

|

6WDWLYV

\JNLFV




Crop Acreage Monitoring

Using two individual sampling frame to estimate crop
acreage by remote sensing

Stratum crop area '
Planting proportion, R1 ' Crop proportion, R2 '

Image processing ' Field investigation '
Cluster sampling ' Transect line sampling '

Crop structure stratification '
; g
Arable land . a Database I

Acreage = area_arable * R1 * R2

Where: Acreage: crop acreage
area_arable: area of arable land
R1: planted proportion on arable land

R2: percentage of certain crop type on planted aralel land
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Crop Proportion (R2) Estimation

Crop proportion, R2 is estimated through ground survey
with transect sampling

Transect sampling A two stage sampling
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GVG field sampling system

Crop proportion survey
Crop condition monitoring validation
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GVG field sampling system

GVG software

Interpretation
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Crop Acreage Monitoring - validation

Accuracy
Planting proportion:95%
Crop proportion:95%

(for major crops)



Crop yield monitoring - methods

Prediction Models

1 AAgro-meteorological Model, only before 2001
< <W </ \
2 A Remote Sensing Model, used after 2001
< <W oL
<QGYLD E: F;
3 A Hybrid Model, used after 2005
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Crop yield monitoring - system

l Yield synthesize

Remote
sensing model

Data preparation  Agro-meteorological model Hybrid model



Crop yield monitoring - validation
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Grain production estimation - methods

L+ |

1% |

v

%

v

1

A1+V, A= A1+v, A* A1+V, A

The variation
of grain yield was
estimated with the
grain yield
forecasting model,
which is based on
the relationship
between RS factor
and the economic
Index of grain crops



Grain production estimation - system

Data Business

---------
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Multi-cropping index monitoring - methods




Multi-cropping index monitoring-system

Cropping index compute model Spatial statistical model



Multi-cropping index monitoring-validation

Monitoring and validation in
Henan province and
Shandong province.

Accuracy: > 96%



Internet Release

http://www.cropwatch.com.cn/



System users

Government body
e-government of State Council
State Grain Administration
State Development and Reform Commission
Ministry of Civil Affairs
Ministry of Agriculture
Ministry of Water resources
National Bureau of Statistics of China
Provincial level

Market

Industrial sector, China GrainWeb (Zhengzhou
ChinaGrain Technology CO LTD )

Giant food traders

Society
public



Drought map

Crop condition

Latest monitoring results

XQLW
Year Early Rice ISummer-harvest Grain) Fall-harvest Grain Total
Production|Variation| Production| Variation [Production ariation| Productionariation
1999 4,095.4( 11,849.30 34,911.00 50,855.07
2000 3,853.77 -5.19% 11,422.90 -3.60% 34,329.87 -1/66%606%4| -2.46%
2001 3,976.23 3.18%6 11,433.05 0.00% 34,101.60 -0J66% @%BBL -0.199
2002 3,565.17 -10.34pp 11,129.p4 -2.66% 33,662.67 -1{32%34488| -2.35%
2003 3,462.72 -2.87%6 11,098.83 -0.2/% 32,988.45 -1|97%558M0( -1.65%
2004 4,150.81 19.87p6 10,769.p8 -2.97% 34,218.40  3{73% 3889 3.34%
2005 4,189.09 0.92%6 10,825.81 0.5P% 34,629.17 1]20% 468644 1.039
200§ 4,187.84 -0.03p6 11,072.08 2.21% 34,394.75 -0]68% 549&| 0.02%
2007 4,192.64 0.11% 10,822.47 -2.26% 34,901.57 1/47% 8%8] 0.53%
2008 4,264.6 1.72% 11,032.49 1.94% 35,519.88 1|77% 5MB17 1.809
Grain production, 1999-2008
Cropping index Crop planting structure
8QLW
Spring Semilate Late  Spring Summel Sweet Fruit
Province Wheat Rice Rice Maize Maize Durra Soy Potato potato Peanut Sunflower Cotton Vegetable Other
Heibei 61.77 3.18 111 791 18.13 7.68 0.22
Shanxi 54.33 7.94 12.07 121 11.83 533 6.42 0.87
Neimenggu 7.20 35.89 494 1611 11.21 5.14 0.46 19.06
Liaoning 17.15 67.37 9.13 2.88 316 0.31
Jilin 16.93 69.68 0.14 10.20 0.11 0.55 0.56 1.83
Heilongjiang 1.21  22.05 30.81 40.86 1.35 0.63 0.88 1.13 1.08
Jiangsu 68.69 13.41 7.99 1.13 2.55 4.15 2.08
Zhejiang 23.06 54.48 094 106 4.61 0.32 0.28 10.00 5.25
Anhui 31.09 16.27 26.43 19.01 0.05 1.44 111 193 267
Fujian 13.36 16.98 33.16 36.50
Jiangxi 10.93 47.56 5.14 12.24 24.13
Shandong 64.81 8.87 133 0.12 10.83 6.18 7.35 0.51
Henan 12.13 60.07 11.76 5.45 6.73 3.77 0.09
Hubei 48.09 10.46 6.07 1.88 1.78 15.11 526 11.35
Hunan 17.18 74.38 2.89 4.54 1.01 0.00
Chonggin 46.87 23.43 0.93 6.85 21.92
Sichuan 53.89 27.91 511 13.09
Guizhou 46.08 4481 0.02 084 417  4.08
Yunnan 30.15 34.11 0.64 0.88 0.69 0.30 0.01 6.64 26.58
Shaanxi 1.48 3.89 26.83 1.90 4.27 3.24 495 53.44
Gansu 15.50 15.29 8.65 1.81 8.20 0.16 6.02 44.37
Ningxia 8.02 10.81 26.88 0.36 4.25 0.87 10.65 38.16




CCWS at crucial moment

Flood in 1998

monitoring result that the grain production was
only slightly influenced by the flood




CCWS at crucial moment

Drought in 2000 and 2001

monitoring result of CCWS showed that the grain
production only decreased by 2.6%.

Drought in the Southwest of China in 2006

about 60-70% of Chongqging and 40-50% of Sichuan is
suffering from the drought

grain production of regions suffering from the drought will
reduce by 30%



CCWS at crucial moment

Drought in the North of China in 2008-2009

36% of farmland and 49.5 A of winter wheat was
suffering from a severe drought

Winter wheat production of China will suffer a
decrease of 5.6% due to the drought



Customization and technical services

Provincial operation system
Jiangxi Remote Sensing and Geo-informatic Center
Shaanxi Remote Sensing Center

Hubel Remote Sensing Center



Customization and technical services
National drought monitoring system, transplanted in

Information Center of MWR
Disaster relief center of MCA

5 provinces (Jilin, Hebei, Anhui, Chongging,
Hellongjiang)—supported by MWR



Customization and technical services

County crop monitoring system
System applied in Yangling, Shannxi



Customization and technical services

Information service
Contract with Chinagrain® web
Customization of global grain production estimation



Ongoing developments

High-resolution & high frequency data for crop monitoring
New crop condition monitoring method

New crop yield monitoring method

New crop acreage monitoring method

Grain producing capacity monitoring and early warning

New manner of information service



Thanks!

For more information about CropWatch®
please visit: http://www.cropwatch.com.cn/



