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INTRODUCTION

RemoteSensingcan be usedto improve monitoring and management
for food security. Thiscanbedonethrough:

Focus Applications

Disaster 

Management

Å Flood mapping and forecasting modeling

Å Drought monitoring and early warning

Water 

Management

Å Water balance analysis/Water use efficiency

Å Ground water to surface water integration

Å Satellite and in situ precipitation data merging

Å Evapotranspiration measurement and monitoring

Å Climate change impact analysis on water

Agriculture 

Management

Å Crop and irrigation mapping

Å Agriculture and water productivity

Å Climate change impact on agriculture production

Å Crop yield forecasting

Å Locust monitoring



CropWatch

ÅGlobal Crop Monitoring System

ETWatch

ÅEvapotranspiration monitoring system

DroughtWatch

ÅDrought monitoring system



CropWatchMission

CropWatch aims at improving food information
availability, qualityandtransparency
Â To improve access to global information about the 

worldwide production of major cereals and soybean

Â Serve as a science-based Chinese voice on global food 

security perception

Â To provide additional, reliable information for developing 

countries to fight against hunger

Â Offer cloud-based services



Province or State 

for large countries
Crop type proportion

National: 31 countries
In addition to previous indicators, crop cultivated 

area, time profile clustering

Regional: Major production zones
In addition to CWAIS, Vegetation health index, uncropped 

arable land, cropping intensity, and maximum vegetation 

condition index

Global: homogeneous crop mapping and reporting units
Using CropWatch Agroclimatic Indicators (CWAIs) for rainfall, air 

temperature, photosynthetically active radiation, and potential biomass

From agroclimatic

to agronomic 

indicators

From 25 km to 10m

CropWatch Hierarchical Approach



ü4 scales

Â Covering 31 main crop 

producing countries 

Â Taking account of 80% of global 

production and exports

ü4 temporal resolution

Â 16 Days: NDVI, Crop condition 

Â SeasonalЕAgro -climatic 

indicators, CAL, VHI, VCIx

Â Growing season ЕArea, Yield, 

Production

Â Year: Cropping intensity

ü4 spatial resolution

Â 0.25° (Global)

Â 1km (7 MPZ, 31 countries, Sub 

countries)

Â 250m China

Â 30m/16m main production 

regions in China

CropWatch

CropWatch Hierarchical Approach

Arable land fraction   
Crop structure (China, USA, 
Australia, Canada, etc.)
Pest & disease

NDVI

Crop area

Time profile clustering

Global

6 Main 

Production 

Zones

30+1 Key  

Countries

Sub 

countries

Input

Vegetation Health Index

Uncropped Arable Land 

Cropping Intensity

Maximum VCI

Rainfall

Air temperature

PAR

Potential biomass 

Crop Production System 
Zones (CPSZ)
Climatically Indices (CI)

Agricultural pattern
Farming intensity 
Biomass trend

Cropland use intensity

Crop condition

Production, Yield

Cropland use intensity

Crop condition

Production, Yield

Phytosanitarycondition of 
crops (China)
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Global: 65 MRUs

PAR departure

Precipitation departure

Temperature departure

Biomass departure



Temperature cluster and profile

Cropped and uncropped map

Maximum VCI

Rainfall cluster and profiles

VHI minimum

6 MPZs - Cropping Intensity & Stress



Maximum VCI from Jan. to Apr. 2016

NDVI departure from 5 year average map and cluster (Jan. to Apr. 2016)

Crop condition development 

graph based on NDVI

31 Countries - Crop Condition



31 Countries - Production for 2016



NDVI departure from 5 year 

average map and cluster (March 

to October)

Maximum VCI from Jan to Apr

Sub-national - Crop Condition in North China Plain

NDVI development 



Food security early warning

ÅCropped arable land fraction (CALF) represents the total 

cropping proportion at early growing stage

ÅAgro-meteorological risk index (AMRI) considering 

meteorological suitability for crops at different growing 

stage is used for yield alarming

Agro-meteorological 

risk index

August 2013

July to October 2015



Early outlook based on CropWatch



CropWatch Cloud System

CropWatch cloud system is composed of cropwatch processing, 

cropwatch explore, cropwatch analysis and cropwatch bulletin, it is a 

system of agricultural monitoring system.

The System is based on Alibaba E-MapReduce.



CropWatch-Processing



CropWatch-Explore-vector



CropWatch-Analysis

CropWatch Analysis is cloud collaboration documentation tool for the CropWatch 

teams or individual people from over the world analyzing their CropWatch 

indicators anywhere. It provides create document, allocate and manage tasks, 

monitor schedule and publish the document online functions. 

CropWatch Team All experts over the world

In November 2016 CropWatch bulletin (Vol. 

16, No. 4)̆37 colleagues from 9 countries 

and 4 teams (Digital Agricultural Lab., Pets 

and disease team of RADI, 3DS 

company(price prediction), Agricultural 

Information Institute of CAAS(Grain and 

soybeans imports and exports in China)) 

have joined the Cropwatch analysis platform.



CropWatch-Analysis

Write and revise the analysis



CropWatch-Bulletin



Linkage of CropWatch and food security

Â CropWatch can provide latest, near real time, transparency agro-

climatic and agronomic information.

Â CropWatch is able to provide early warning.

Â CropWatch provides a easy way to be customized into local

environment for interesting countries.



CropWatch

ÅGlobal Crop Monitoring System

ETWatch

ÅEvapotranspiration monitoring system

DroughtWatch

ÅDrought monitoring system



DroughtWatch



UN ESCAP Regional Drought 

Monitoring Mechanism

Services provided by RADI:

Å Technical Assistance Service: to assist the pilot country to customize well

demonstrated agricultural drought monitoring methodology and models,

development of products and services that adapted to local conditions,

including different areas of a requested country.

Å Satellite Data Service: to provide low- and medium-resolution satellite data

based products at near-real-time by responsible Service Nodes to requested

local service providers.

Å Satellite Data Based Monitoring Service̔to provide relevant interim

products and analytical services by responsible service nodes to requested

local service providers (LSPs) of less capable countries.



Customized for Mongolia

ÅData management

(in-situ, statistics, Geotiff etc.)

ÅData preprocessing

(RS data processing, composition)

ÅIndices calculation

ÅDrought monitoring

(by single index and combination 

indices, dashboard) 

ÅStatistics and analysis

(over the spatial, over time interval) 

ÅBatch for the whole procedure

ÅDroughtWatch3.1(English+Chinese)


