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Goal 2: Zero Hunger

= Pledges to end hunger, achieve food security, improve
nutrition and promote sustainable agriculture

= Achieving food security requires an integrated approach
» Sustainable Food Production and Resilient Agricultural Practices
» Ensure Stable Food Commodity Markets and Timely Access to

Information
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Information gap is a big issue for food security

More mouth to feed

€ By 2050 the world’s population
will reach 9.8 billion, 29 percent
higher than today.

€ Nearly all of this population
Increase will occur in
developing countries.

Food Price Volatility
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We have to producing 70 percent more
food for an additional 2.2 billion people
by 2050(FAO. How to Feed the World . AL .
in 2050)
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Situation and requirements 2

The paucity of adequate capacity in obtain and accessing up-to-
date staple crop production information, which is essential for a
country economic governance and securing food supply.

Over-dependence on information provided by third parties and
often poses the danger of taking decisions based on delayed and on
not easily verifiable information.

Constrain developing countries to set-up, operate, and maintain
such crop monitoring facilities due to big financial input and
operational cost as well as adequate technical skills, thereby.

By taking advantage of technology evolution in cloud computing and
free available satellite data, CropWatch cloud will facilitate to
generate crop production information for their own countries without
iInput on investment and system development.



CropWatch Mission

CropWatch aims at improving food information
availability, quality and transparency

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
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CropWatch® Development

Kick off in 1998
Supported by CAS, NDRC ,MOST,NSFC, GEOGLAM, SIGMA
Release first bulletin in August, 1998;
Release first English bulletin in November, 2013.
Improvement and development (20 Years)

* Monitoring China -> Global

 From manual judgment to quantitative monitoring

* From instant investigation to dynamic monitoring

* From after harvest measurement to early prediction. The crop
production data can be available one month before its harvest.
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CropWatch Cloud platform

é)tgd ﬁ[g,é fome About Update Bulletin Methodology Publications Contact Us ﬂ

ol CropWatch-Pro

* An onllne tOOI for people to pI'OdUCG Crop August 2017 CropWatch bulletin (Vol. 17, No. 3)

b monitoring products at any time and anywhere.
s e don :
<o CropWatch-Explore .
| SR o

» An online interface for people to explore and

CropWatch Explorer analysis all the crop information data easily. CropWateh Sub System
. CropWatch Pro@® CropWatch Explore CropWatch Analysis CropWatch Bulletin
# CropWatch-Project

* An online platform for people to create and == = =]

Cropwatch Project write the crop bulletin.

g CropWatch-Bulletin

* An webpage for people to read CropWatch
Cropwatch Bulletin bu”et| n.

Bulletin Publi¢ations
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CropWatch Hierarchical approach 2

RADI

Global: homogeneous crop mapping and reporting units
Using CropWatch Agroclimatic Indicators (CWAIs) for rainfal, air
temperature, photosynthetically active radiation, and potential biomass

Regional: Major production zones
In addition to CWAIS, Vegetation health index, uncropped
arable land, cropping intensity, and maximum vegetation
condition index

National
Increasing level of \_ In addition to previous indicators, crop cultivated
detail. from area, time profile clustering

environmental-
climatic to
agronomic; from
25 km resolution
to 10m

Sub-national for

large countries
Crop type proportion
(some countries)
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CropWatch Hierarchical approach et

Input Output

Rglnfall Crop Production System
Alr temperature Zones (CPSZ)

PAR _ _ Climatically Indices (CI)
Potential biomass

Vegetation Health Index :

Uncropped Arable Land Agricultural pattern
Cropping Intensity Farming intensity
Maximum VCI Biomass trend

6 Main
Production
Zones

NDVI Cropland use intensity

Crop area Crop condition
Production, Yield

Key

countries _ . :
Time profile clustering

Cropland use intensity
Arable land fraction Crop condition

SUb_ Crop structure (China, USA, Production, Yield
countries g Australia, Canada, etc.) Phytosanitarycondition of

Pest & disease crops (Ching

Global food supply analysis




ﬁ CropWatch-Pro

Gl Models / Algorithms on Cloud -

Agro-climatic Index Agronomic Indicators Crop Condition Popular models

Rainfall index ® Maximum VCI Crop Condition Remote Sensing
based on NDVI Index Model

anomaly

based on CALF

Temperature Index MinimumVegetation Crop Condition @ Area Estimation

health Index Classification

@ PAR Index @ Cropped arable land %) Crop condition Statistics

classification clustering

@ Biomass @ Cropping intensity MinimumVegetation @ Produce Thematic
health Index(China) Map

CropWatch Pro
wamE~

Cropped arable land classification




NDVI Anomaly 2

@) Crop Conditon Model Parameter Submit Task Thematic
based on NDVI

anomaly selection Setting task finished Product

Condition based on NDVI anomaly '“““ -
Parameter Setting : :
Queue in task list
[ |
Tav‘s.kc eeeee m EEEE™
o Task gtatu_s_ Preview thematic |J d
updating/finished output to database




ﬁ- CropWatch-Pro

Cregpliates

Agro-climaticindex

Create Thematic Map

Agronomic
Indicators > Show Result

Crop Condition

REIETR:

Crop Yield
BiRETR:
Crop Area fatmERR
o A F-
Statistics Xig2eay:
Thematic Map > XIHZFR:
E A .
Task Center (=i
ECIAHE:

System
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CropWatch Pro
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Description of
Thematic map

Introduction
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Crop and cropland mapping on GEE%

Decision tree using backscatter coefficient / vegetation index at key
stage, from transplanting to post flowering

National 10m cropland was extracted using ~20,000
vl : S1, S2 on Google Earth Engine, and ~2,000 China GF-
1/2, ZY-3 imageries
Sentinel-1 composite and process on GEE ./«_f:{fji;:? s -
b L
i
, eﬁ\\
.
: F‘\V 50Days B B 7
Backscatter change from

transplanting to flowering



Big challenge: feld poinis(Crop type and .,
mapping at medium to high resolution)

« USGS/NASA Global Food Security
Analysis-Support Data at 30 Meters
(GFSAD30) Project

« Matthew C. Hansen 30m cropland

« ESA/JRC cropland

 RADI/CAS 10m Landcover

Supervised classification based on
Machine learning (RF,SVM,CART)

www.radi.cas.chn



Improve eff|C|ency by usmg clou
computing
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Er’ CropWatch-Explore

« CropWatch-Explore provide a web service for users to
conveniently explore and visualize our data.
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lotation : South Africa
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2017-1-16
location : South_Africa
NDVI 049
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Erl CropWatch-Explore

* Near real time map visualization and
online service based on GeoWebCache

Segmentation Parallel computing Aggregation

www.radi.cas.cn



CropWatch-Analysis

CropWatch Analysis is cloud based participatory tool for the CropWatch teams or
invited 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 which let people over the
world finish their documents together on the cloud platform.

CropWatch Team All experts over the world

In November 2017 CropWatch bulletin (Vol. 17, No. 4), 37 colleagues from 9

countries and 4 teams from China have joined the CropWatch analysis platform.



CropWatch-Analysis

November 2017 CropWatch bulletin
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— CropWatch-Analysis

Write and revise the analysis using the products (maps, graphs, tables, etc)
as well as internal thematic products

= p zenghongwei ‘s E_,/

llef uth Amer Write

#4 South America B English i

Report

Work

it This reporting period essentially covers the growing period of winter crops in the region. Main crops are in the vegetative stages (maize) or at

Tag the beginning of planting (soybean). According to national sources, soybean area is expected to increase slightly in the coming season in
Brazil, and to decrease in Argentina, due to variations in wheat and maize areas. Figure 2.3 summarizes the CropWatch agroclimatic and J\’_\/—
agronomic indicators for the area

In general, the RAIN index showed reductions compared to average, with some variability among areas: negative departures in the Pampas,
Patagonia, and semi-arid and Andean regions, and increments in northeast Brazil, the Amazon, and central-north Argentina. Increments in
TEMP over average were more consistent among areas. Potential growth estimated through the BIOMSS indicator points at reductions in
areas with a higher degree of RAIN deficit, while indicating increments in most areas with high RAIN. Maximum VCI highlights the variability of
crop condition in the region. Despite the reductions in RAIN, Argentina showed in general higher maximum VCI values than Brazil, probably
related to a higher retention of soil water from the previous season's rains (with strong El Nifio effect) over temperate areas. Low VCI values
occur locally in areas such as in the south of Buenos Aires province (Argentina) and Rio Grande do Sul and Parana states (Brazil); they are
associated with negative anomalies in precipitation. Low VHI values are observed for these areas, as well as in the northern areas of Brazil
BIOMSS reductions for the Pampas and Rio Grande do Sul due to lower rainfall do not always result in reductions in vegetation health index
(VHI), probably also due to the soil water retention from the extremely wet last campaign. For the central Pampas, changes in crop proportions
from last year could also explain the high VHI values observed

I Cropped
I Uncropped

Overall, conditions are average to favorable for crops in the South America MPZ (\j

f. Cropped arable land

RADI



Food security early warning QJ

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

« Agro-meteorological risk index (AMRI) considering
meteorological suitability for crops at different growing
stage is used for yield alarming

August 2013
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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.



November 2017 CropWatch bulletin (Vol. 17, No. 4)
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22 Home >> Bulletin >> November 2017 CropWatch bulletin (Vol. 17, No. 4)

All bulletins >>

November 2017 CropWatch bulletin. This bulletin features the latest and final CropWatch estimates for 2017 production of maize,
rice, wheat, and soybean. Focusing on the months of July-October, chapters cover global, national, and regional-level agroclimatic
conditions and the condition of crops that were growing or harvested during this time. For China, the bulletin presents 2017 crop
production and crop conditions for each of seven key agro-ecological areas, as well as regional impacts of pests and diseases. The
focus section reports on recent disaster events with an impact on agriculture, the possibility of a La Nifia event, and an analysis of

rangeland management in Africa.

Full report

. sign up for the mailing list

Key messages from the report

> Global agroclimatic patterns. Disasters took a heavy toll on all continents; key events included (1) the continuation of the complex emergency situation with a
drought component in the Horn of Africa, (2) heat waves around the Mediterranean and in North America, (3) more than ten tropical storms and cyclones, essentially

in Asia and the Caribbean, and (4) exceptional floods in southern Asia.

> Updated and final 2017 global production estimates. CropWatch presents its revised and final estimates for 2017 production; they include estimates of 2,509 million
tons of total 2017 output for major grains and 326 million tons of soybeans.

> Total cereal production of the three major cereal producers. The total 2017 cereal output of China reached 519,584 thousand tons (down -1.9% compared with
2016), while estimates are 435,918 thousand tons for the United States (+0.1%) and 275,676 thousand tons for India (+5.4%).

> China total production. The final CropWatch estimate for 2017 total summer crops production in China is 403.0 million tons, a significant decrease (-3.0%) compared
to 2016. The total annual crop production (including cereals, tubers, and legumes) is put at 562.3 million tons (-1.0%).

> China production of maize, wheat, rice and soy . The i p of winter and spring wheat in China increased 0.3% compared to 2016, while maize

production was reduced by 5.2%, mainly resulting from a 3.7% decrease in planted area for maize. Overall rice output for China did not change from 2016.Soybean

production is up 3.4% over last year.
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Introduction
This CropWatch bulletin summarizes global crop condition developments and agroclimatic factors from July 1 to October 31, 2017. Chapters 1 through 4 zoom in from a
global overview of agroclimatic indicators (Chapter 1) to detailed descriptions of crop and environmental conditions in large production zones (Chapter 2), to individual
country analyses covering 30 major producers and exporters including sub-national agro-ecological regions (Chapter 3) and China (Chapter 4). A special focus section is
included in Chapter 5, covering this time revised and final 2017 CropWatch food production estimates, disaster events, focus on rangeland management in Africa, and an
update on El Nifio. This first part of the report includes the cover, table of contents, abbreviations, and a short overview of the different sections of the bulletin
Download

Introduction
Chapter 1. Global agroclimatic patterns
Chapter 1 describes the CropWatch agroclimatic indicators for rainfall (RAIN), temperature (TEMP), and radiation (RADPAR), along with the agronomic indicator for
potential biomass (BIOMSS) for sixty-five global Mapping and Reporting Units (MRU). Indicator values for all MRUs are provided in Annex A.
Download

Chapter 1. Global agroclimatic p:
Chapter 2. Crop and environmental conditions in major production zones
Chapter 2 presents the same Indicators—RAIN, TEMP, RADPAR, and BIOMSS—used in Chapter 1 and combines them with agronomic indicators—cropped arable land
fraction (CALF), maximum vegetation condition index (VCIx), and minimum vegetation health index (VHin)—to describe crop and environmental conditions in six global
major production zones (MPZ): West Africa. North America. South America, South and southeast Asia, Western Europe, and Central Europe to western Russia. (See also
Annex C for more information about these zones.)
Download

Chapter 2. Crop and environmental condttions in major production zones
Chapter 3. Main producing and exporting countries
Building on the global patterns presented in previous chapters, this chapter assesses the situation of crops in 30 key countries that represent the global major producers
and exporters or otherwise are of global or CropWatch relevance. First, the overview section (3.1) pays attention to all countries worldwide, to provide some spatial and
thematic detail to the overall features described in section 1.1. In section 3.2, more detail is provided for each of the CropWatch monitored countries, including analyses by
key agro-ecological regions within the country. For each country, maps are included illustrating NDVi-based crop condition development graphs, maximum VCI, and spatial
NDVI patterns with associated NDVI profiles. Additional information about indicators per country is provided In Annex A, while Annex B provides 2017 production estimates
for select countries.
Download

Chapter 3. Main producing and exporting countries
Chapter 4. China
After a brief overview of the agroclimatic and agronomic conditions in China over the reporting period (section 4.1), Chapter 4 presents an updated estimate of national
winter crop production (4.2) and describes the situation by region, focusing on the seven most productive agro-ecological regions of the east and south: Northeast China,
Inner Mongolia, Huanghuaihai, Loess region, Lower Yangtze, Southwest China, and Southern China (4.3). Section 4.4 presents the results of ongoing pests and diseases
monitoring, while sections 4.5 and 4.6 describe trade prospects (import/export) of major crops (4.5) and an updated outiook for domestic prices of maize, rice, wheat and
soybean (4.6). Additional i

on the ic indicators for

important Chinese provinces are listed in table A.11 in Annex A.
Download
Chapter 4. China
Chapter 5. Focus and perspectives
Building on the CropWatch analyses presented in chapters 1 through 4. this chapter presents revised CropWatch food production estimates for 2017 (section 5.1), as well
as sections on recent disaster events (5.2), the rangeland management in Africa (5.3), and an update on El Nifio (5.4).
Download
Chapter 5. Focus and perspactives

Annex A. Agroclimatic indicators
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Executive summary

The current CropWatch bulletin is based mainly on remote sensing tools and methods for both climatic and crop condition
data. It focuses on crops that were growing or have been harvested between April and July 2018. The bulletin covers
prevailing weather conditions, including extreme factors, at different spatial scales, starting with global patterns in Chapter 1.
Chapter 2 focuses on agro-climatic and agronomic conditions in major production zones in all continents. Chapter 3 covers
the major agricultural countries that, together, make up at least 80% of production and exports (the “top 30”) while chapter 4
zooms into China. Detailed data and narratives about crops and environmental conditions are exposed in both chapters
Special attention is paid to the major producers of maize, rice, wheat, and soybean. The bulletin then presents a global
production estimate for crops to be harvested throughout 2018 (Chapter 5.1), revised from our first estimate published in
May 2018; 90% of the current estimates are based on modeled data and 10% are based on statistical projections. Subsequent
sections of Chapter 5 describe the global disasters that occurred from April to July 2018.

This bulletin is issued at a time when almost all winter crops in the northern hemisphere, including China, have been
harvested and summer crops are in their late stages; in the southern hemisphere winter crops are growing and the planting of
the summer season/monsoon season will start in a month or so.

resulting mainly from adequate rainfall during the previous monitoring period.
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How to work together with each nation? %

CropWatch Cloud services
Customization and localization
Integration with local technical system
Utilization of local knowledges

* GVG App - Data acquisition
. Field t | system
Fle. _pro 0co * Preprocessing
* Training system
* Internet mining » Thematic data
Ground-Based production
Platforms Cloud-based system
based Crowd Data
Sourcing Processing
Geographic System
Data

( Cloud-based A
Bulletin and crop
« Countries ore regiol Report monitoring - Agro-climatic
eport system indicators
« Crop specific report .
* Focus and perspectives ° Agr_onomlc
report indicators
\ J




Expanding the indicators

CropWatch will enrich the indicators on agroclimatic, agronomic, PAY and early
warning through combination of the different cropping patterns and agricultural
ecosystems, taking the user or region/country preference into account, and

promote the capacity of information dissemination.

Agroclimatic PAY 14 indicators
II_EEE]—

Agroclimatic Agronomy PAY Wi?rzlii/]g 26 indicators

www.radi.cas.ch



Share algorithm and data resources QJ

Open the existing sub system to facilitate partners to carry out their own
agronomic monitoring and analysis, including CropWatch Pro, CropWatch
Online, CropWatch Project and CropWatch bulletin.

Open and share its algorithm and data resources, thus authorized partners will
have the ability to customize the tools and data of their own system, which will
significantly enhance the capacity of agronomic monitoring of food-insecure
countries and strength their capacity of food governance, as an online store of

Alibaba.

< _Own Customized
Sharlng CropWatch
Response




Build the bridge for existing system QJ

Using web service, Docker, CropWatch will provide the communication port for
existing agronomic monitoring system in B&R, avail them to the public and
share the monitoring information, thereby create a fair environment to carry out

joint monitoring and cross validation.
Regional Country
system system

\ / Subcountry
, / system

CropWatch
/
._/\/\_/

monitoring -~ ..Validation



Customization for Mozambique Q/J

* Include Portuguese language in CropWatch website interface
« Include every provinces of Mozambique
« Adapt crop phenological information from local experts from MOAFS

« The monitoring results (NDVI profile and NDVI based condition map
generated using CropWatch Cloud) were officially incorporated into
the Mozambique National Agro-Meteorological Bulletin in June 2018

= CropWatch Pro

Agrupamento das condigées das culturas

Configuragoes




CropWatch for Mongolia

Odbayar was invited to Sanya meeting in last August,
One student is studying Crop Monitoring for Mongolia
Customizing CropWatch for local requirements

Following the regional drought mechanism
> ESCAP coordination and support
> Ownership and full technical transfer
> CAS support and comittement

RADI



Institute of Remote Sensing and Digital Earth
Chinese Academy of Sciences
Add: No.9 Dengzhuang South Road,Haidian District,Beijing 100094,China
Tel: 86-10-82178008 Fax: 86-10-82178009
E-mail: office@radi.ac.cn
Web: www.radi.cas.cn



