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INTRODUCTION

Remote Sensingcan be usedto improve monitoring and managemer
for food security Thiscanbe donethrough:

Focus Applications
Disaster A Flood mapping and forecasting modeling
Management A Drought monitoring and early warning
A Water balance analysis/Water use efficiency
Water A Ground water to surface water integration
T A Satellite and in situ precipitation data merging
g A Evapotranspiration measurement and monitoring
A Climate change impact analysis on water
A Crop and irrigation mapping
_ Agriculture A Ag_nculture and yvater product_lwty |
L A T A Climate change impact on agriculture production
9 A Crop yield forecasting
A Locust monitoring
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CropWatch
A Global: Crop Monitoringr System

DroughtWatch
A Drought' monitoring system

L:i..n

- ETWatch

A Evapotranspiration monitoring system
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CropWatchMission

CropWatch aims at improving food information
availability, quality andtransparency

A

To improve access to global information about the
worldwide production of major cereals and soybean
Serve as a science-based Chinese voice on global food
security perception

To provide additional, reliable information for developing
countries to fight against hunger

Offer cloud-based services

(\



V

From agroclimatic

to agronomic

indicators

From 25 km to 10m

------

\\\\\\\\

www.radi.cas.ch



CropWatch Hierarchical Approach

CropWatch

i 4 scales

A Covering 31 main crop
producing countries

A Taking account of 80% of global
production and exports

(1 4 temporal resolution
A 16 Days: NDVI, Crop condition
A Seasonal E Agro -climatic
indicators, CAL, VHI, VCIx
A Growing season E Area, Yield,
Production
A Year: Cropping intensity

(1 4 spatial resolution
A 0.25° (Global)
A 1km (7 MPZ, 31 countries, Sub
countries)
A 250m China
A 30m/16m main production
regions in China

Global

6 Main
Production
Zones

30+1 Key
Countries

Sub
ntrles

Input

Rainfall

Air temperature
PAR

Potential biomass

Vegetation Health Index
Uncropped Arable Land
Cropping Intensity
Maximum VCI

NDVI
Crop area

Time profile clustering

Arableland fraction

Cropstructure (China, USA,

Australia, Canada, etc.)
Pest& disease

2

Output

Crop Production System
Zones (CPS2)
Climatically Indices (CI)

Agricultural pattern
Farming intensity
Biomass trend

Cropland use intensity
Crop condition
Production, Yield

Cropland useintensity
Crop condition
Production, Yield
Phytosanitary condition
crops (China)

Global food supply analysis




Precipitation departure Biomass departure

www.radi.cas.cn



6 MPZs- Cropping Intensity &

Rainfall cluster and profiles Cropped and uncropped map
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Maximum VCI from Jan. to Apr. 2016

Crop condition development

graph based on NDVI
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31 Countries - Production for 2016 %

Maize Rice Wheat Soybean

2016 A% 2016 A% 2016 A% 2016 A% RADI
Argentina 25710 1 1695 0 11630 -4 51080 =il
Australia 470 3 1507 14 31600 25 99 7
Bangladesh 2375 6 47722 -6 1317 0
Brazil 70433 -12 11055 -7 7545 8 91774 2
Cambodia 779 -0 8588 -10 166
Canada 11701 -1 33290 9 5386 -1
China 200361 0 200532 -1 118591 =1 13287 2
Egypt 5701 -4 6293 -4 10207 3 28 -1
Ethiopia 7157 10 134 5 4743 12 100 14
France 14703 -1 78 -8 37984 -3 208 9
Germany 4602 0 28106 3
India 18649 -1 156783 1 86099 -6 12176 0
Indonesia 18316 2 69304 3 884 0
Iran 2692 8 2763 9 16073 15 174 -1
Kazakhstan 689 5 411 4 18199 14 271 10
Mexico 23780 0 177 -4 3550 -2 399 10
Myanmar 1746 2 25541 -8 187 1 127 -11
Nigeria 10770 4 4588 1 115 3 662 4
Pakistan 4528 -7 9142 = 24638 =
Philippines 7565 0 20106 3
Poland 3681 0 10704 2
Romania 11491 7 47 -4 7675 7 208 8
Russia 12337 3 1017 0 57506 6 2099 3
South Africa 9018 -32 3 1 1704 0 1105 9
Thailand 5080 1 39661 1 1 4 231 3
Turkey 5920 0 937 2 18981 -17 218 12
Ukraine 30774 9 107 -4 24059 3 3799 2
United Kingdom 14337 -3
United States 367862 5 10528 6 56877 0 110024 3
Uzbekistan 425 7 437 10 6391 -5
Vietnam 5234 1 42550 -6
Major producers 884549 1.0 661706 -1.0 632109 1.1 294505 1.8
Minor producers 110391 2.8 74319 1.4 97457 1.6 21158 7.0
All countries 994940 1.2 736025 -0.8 729566 1.2 315663 2.1

Notes: “All countries” combines major and minor producers. Major producers are all the countries listed in the table; minor producers are
the remaining countries. Boldfaced numbers in red are model-based estimates by CropWatch calibrated against data up to 2015; normal AVAVA -
faced numbers are simple statistical projections based on FAOSTAT data up to 2014.




Sub-national - Crop Condition in North China Plai
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Food security early warning QJ

A Cropped arable land fraction (CALF) represents the total
cropping proportion at early growing stage

A Agro-meteorological risk index (AMRI) considering
meteorological suitability for crops at different growing
stage is used for yield alarming
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Early outlook based on CropWatch

Rainfall

total

(%)
Argentina 5
Australia -27
Bangladesh 11
Brazil -1
Cambodia 5
Canada 8
China 19
Egypt -24
Ethiopia 28
France -3
Carmanug o

Environmental indices departure from
12YA (2001-2013)
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Figure 3.1. Global map of biomass accumulation by country and sub-national areas, departure from twelve-
year average (2001-13) average (percentage)
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Overall, CropWatch tentatively summarizes the ongoing season as follows:

Mostly unfavorable: Armenia, Azerbaijan, Canada, Georgia, Philippines, Poland, Spain, Turkey, Ukraine,

Moldova, Morocco, United States, and Vietnam.

Mixed: Argentina, Brazil, China, Denmark, Egypt, France, Hungary, Indonesia, Iran, Italy, Nigeria, Romania,
Russia, South Africa, United Kingdom, and Uzbekistan.

Mostly favorable: Bangladesh, Czechia, Germany, India, Kazakhstan, Mexico, Myanmar, Pakistan, and
Thailand.
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CropWatch Cloud S stem

CropWatch cloud system is composed of cropwatch processing,
cropwatch explore, cropwatch analysis and cropwatch bulletin, it is a
system of agricultural monitoring system.
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Crop Watch Prom Crop Watch Online

Crop Watch Project Crop Watch Bulletin

The System is based on Alibaba E-MapReduce.

Contact
Address Chaoyang District, Beljing Phone +8610-64842375/6 Institue of Remote Sensing and Digital Earth (RADI) D @
Email  cropwatch@radi.ac.cn Fax  +8610-64858721 Chinese Academy of Sicences (CAS) };{#
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CropWatch-Processing

CropWatch Pro
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2014-1-16
location : China

NDVI: 0.34
SYA MAX: 0.47
5YA MIN: 0.09
winw
v~ COUNTRY
Sub-Country
NDVI
<0.15
0.15~0.25 f - : |
0.25~0.35 . Ly : _
035~045 ' ¢
0.45~0.55 E
=0.55 B
China NDVI Development = China Temperature Development Temperature *| =  China Crop Production Production ~
0.75 50 25,000
20,000 | .= Y »20,008.00
0.5 25
15,000
0.25 0 10,000 | «
5,000
0 -25 ole A B »1
1 49 97 145 193 241 289 33853 1 3 5 7 9 11 12 L ) T T T r T T
2001 2003 2005 2007 2009 2011 2013 2015
-+ 5YA MAX - 2014 = 2013 -+ SYAAVG -+ S5YAMAX -« 2014 = 2013 - SYAAVG B wheat maize @l soybean [l rice B al

www.radi.cas.ch



CropWatch-Analysis 2

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.

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))

CropWatch Team have joined the Cropwatch analysis platform.



—| CropWatch-Analysis

Write and revise the analysis

= A B English zhangxin

Write

#2 Argentina B5 engiish m

& rene , Anna has accepted this section. x

Report

At the end of current reporting period (July-October), wheat is beginning to be

harvested in the north of the country; the planting of early maize is almost completed

<05

and soybean planting is beginning. Predictions of harvested areas show an £J0s5-08
. . . - . . 0.8 -1.0
increment for wheat and maize and a slight reduction in soybean associated with ——

reductions in both export taxes and regulations for maize and wheat.

For RAIN, a moderate decrease (-7% compared to the 15YA) was observed, while in
general TEMP and RADPAR were close to average. Reductions in the RAIN
indicator could be due to neutral or La Nifia conditions, in a change from the strong

Maximum VCI

El Nifio that affected the southern hemisphere summer; this can also explain the
14% reduction in potential biomass (BIOMSS), a reduction that was stronger in the
Pampas than in north Argentina. The top three agricultural producing provinces—
Buenos Aires, Cordoba, and Santa Fe—experienced rainfall shortages that reached
29%, 27%, and 9%, respectively. NDVI profiles for the reporting period are higher
than average, and for the last month (the maize planting period) they are also higher

than last year's in spite of the poorer RAIN conditions. Abundant soil water retention

from the last season could explain this behavior. In addition. chanaes in cron
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Updates Bulletin | Methodology Publications Contact Us

22 Home >> Bulletin

The CropWatch bulletin is published four times a year in English and Chinese. The bulletin presents the latest CropWatch forecast of global and

national crop production and condition.

November 2016 CropWatch bulletin (Vol. 16, No. 4)

November 2016 CropWatch bulletin released. The November 2016 CropWatch bulletin presents the latest CropWatch
production estimates for 2016, in addition to the usual updates on prevailing weather conditions, resulting crop condition,
CropWatch bullsfin and size of cultivated areas, among others, focusing on crop growth from July until the end of October. The bulletin naturally
includes detailed analyses for China as well as thirty major agricultural countries; for China, regional conditions and an

update on pests and diseases, prices, and prospects for import and export are presented. The geographic focus in this

bulletin on the Middle East.
_ . sign up for the mailing list
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Linkage of CropWatch and food security Q)

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

climatic and agronomic information.
CropWatch is able to provide early warning.

CropWatch provides a easy way to be customized into local

environment for interesting countries.
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CropWatch
A Global: Crop Monitoringr System

DroughtWatch
A Drought' monitoring system
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- ETWatch

A Evapotranspiration monitoring system
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DroughtWatch
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System  Modules

Edit View Insert Image Vector

Tool Window Help
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Sensor: MODIS/TERRA Sensor: MODTS,/ TERRA Sensor: MODIS/ TERRA
Resclution: 1l Eazolution: 1lm Resolution: 1l
Start Time: E] s - e e Frequency:
ime: 2017 v |1 |24 ¥ - =
End Time = - = s @E] Date: 2017 E]
IndexType:
Input Folder:
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UN ESC_AP_RegionaI D_rought %
Monitoring Mechanism

Services provided by RADI:

A 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.

A 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.

A Satellite Data Based Monitoring Service' to provide relevant interim
products and analytical services by responsible service nodes to requested

local service providers (LSPs) of less capable countries.



i ‘ougatch
Modules Help

AData management
(in-situ, statistics, Geotiff etc.)
AData preprocessing

(RS data processing, composition)
Aindices calculation o
ADrought monitoring (s ) (Setine]) [k )

(by single index and combination

indices, dashboard)
AStatistics and analysis

Database Preprocessing Indices Drought Analysis Batch

(over the spatial, over time interval)
ABatch for the whole procedure

ADroughtWatch3.1(English+Chinese)

www.radi.cas.ch



