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Stress to food production

m  Climate variability, especially extreme heat and frost events
are inducing yield depressions by more than 10%

m To mitigate the impacts, irrigation is commonly applied
causing serious groundwater depletion/transboundary issue

m Pest and diseases overall impact to 10-20% of global crop
harvest
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Crop Monitoring Is essential

Early production forecasts help policy makers to make
evidence-based trade decisions

In season warning (stress due to drought, pest & diseases)
for better farm management

Early warning information helps early response and actions
on providing food aid to food shortage regions

Many countries want use satellite data to improve food
Information availability and transparency



Gaps and challenges

Owners
Only big countries or int'l organizations have their own systems

Information
Crop condition is main output, lack of accurate production
Lack of forecasting at early stage or even pre-sowing

Technical issues
No automatic processing, manual works mainly
System are physical or technically difficult to access openly
Unable to customize the system for local
Rely on single or a few satellite data
Methodology is not well documented and
Difficult to participate in agriculture monitoring



Issues for developing countries

m 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.

m 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.

m Constraining developing countries to set-up, operate, and
maintain crop monitoring facilities.

» Big financial input and operational cost

» Adequate technical skills
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CropWatch Programme

= Release first bulletin in August, 1998;

= Release first English bulletin in November, 2013

= CropWatch aims at improving food information availability,
quality and transparency

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

> To provide cloud facility to enhance the capacity of developing
countries on crop monitoring



CropWatch at Alibaba Cloud

cloud.cropwatch.com.cn
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» An online tool for people to produce crop
CropustctiBre monitoring products at any time and anywhere.
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* An online interface for people to explore and

CropWatch Explorer CropWatch Sub System

analysis all the crop information data easily.
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# CropWatch-Project
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Data converging and preprocessing
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Component 1: CropWatch Processing

CropWatch Processing offers an auto-processing chain from pre-processing of
raw data to production outlook

i : Agro- Agronomic " Production

» Data conversion * PAR * NDVI * Yield
« Projection and transformation development « Area

« Vector to Raster * Real Time « Production
- Merge development

- Clip  Cluster

* Resample
* Band-combination
» Spectral-merge

* Temperature
* Rainfall
* Biomass

» Temporal and spatial merge




32 Indicators

CropWatch generates 32 agro-climatic, agronomic, early
warning indicators, and crop production (area, yield)
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CropWatch-Pro
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Component 2: CropWatch Explore

CropWatch-Explore provide a web service for users to conveniently
explore and visualize our data.
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Component 3: 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 Experts across the world
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Joint Analysis _from over the world

Joint analysis by 37 experts from 11 countries




CropWatch Hierarchical approach

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

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

National
Increasing level of In addition to previous indicators, crop
detail. from cultivated area, time profile clustering
environmental-
climatic to Sub-national for

large countries
Crop type proportion
(some countries)

agronomic; from
25 km resolution to
10m




Global: 65 MRUs

Precipitation departure Biomass departure



Hotspots for MPZs

North America: shortage of rainfall
and above average temperature
resulted in drought.

Drought was confined to Manitoba
(RAIN, -20%) and Saskatchewan
(RAIN, -23%). The temperature was 2
to 3’above average July to late

August h. VHI minimum
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- 08-1.0
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e. Maximum VCI f. Cropped arable land



Countries: 42
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Food security early warning

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

ey

I Cropped
B Uncropped

St 44 b % % 4 .
L o iad? N\ @ : p
Fat ) b Qarse o8
S Agro-meteorological ;
, ?” &% ) risk index 20
¢ ‘” ' Al [ i

July to October 2015 August 2013



Environmental indices departure from
12YA (2001-2013)

Crop indicators departure from 5YA

(2008-2013)

Uncropped arable

Rainfall Temperature PAR Biomass land in % of pixels Maximum VCI

total average accumulation  accumulatio  (Absolute difference (absolute

(%) (°c) (%) n (%) in % points) difference)
Argentina 3 1.0 0.1 -1 0.7 -0.05
Australia -27 0.3 3 3 9.2 0.01
Bangladesh 11 -0.3 -0.5 a3 -0.2 0.06
Brazil -1 0.2 -0.4 2 -0.4 0.01
Cambodia 3 -0.8 3 8 0.3 -0.01
Canada 8 -1.3 ] -2 10.7 0.01
China 15 0.5 8 21 -3.3 0.03
Egypt 24 0.2 3 26 -1.0 0.05
Ethiopia 28 0.3 0.2 16 -4.3 0.01
France -3 0.8 0.1 4 -2.0 0.07
Germany 3 1.2 -0.4 8 -10.7 0.11
India 32 -0.3 1 a3 -3.0 0.11
-2 -0.2 -2 -2 0.4 -0.01

Indonesia

Early outlook

Figure 3.1. Global map of biomass accumulation by country and sub-national areas, departure from twelve-
year average (2001-13) average (percentage)

m<.18 - &3 o
18t 0
Oto I8
18 to 36

m>36

5,000
Ckm

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.

Thailand.

Mostly favorable: Bangladesh, Czechia, Germany, India, Kazakhstan, Mexico, Myanmar, Pakistan, and



Server drought in South Africa

Large production drop alert given in November 2015 Bulletin

January 2016 Bulletin: Maize production was projected at 44.6%
drop: Server drought prevented farms sowing maize, with a
reduction of 34% of maize area; yield was 16% lower than 2015

April 2016 Bulletin: Maize production is revised to 32% drop, since
Feb 2016, rainfall benefited the maize in fields.

Development of NDVI profiles over maize growing Relative distribution of maize
areas in 2014-15 and 2015-16 in 2014-15 and 2015-16
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Component 4: CropWatch Bulletin

Provide global crop report as pdf or html format

About Update Cullstin Methodology Publications Contact s BB English Lagin

Fame » tebeuary

" il o L e LB R Moy FEBRUARY 2019 CROPWATCH BULLETIN
> O e

I Asia o

EXECUTIVE SUMMARY

r praduclicn zor

n Cxpcutive Sume

South and Southe

O i1 M)

Home >> Buletin >> February 2013 Crop'Nateh Sulletin (vol 19. No. 1
GLOBAL AGROCLIMATIC PATTERNS

. wclimatin: patterns
February 2019 CropWatch Bulletin (Vol. 19, No. 1) Allbulesns =>

CROP AND ENVIRONMENTAL CONDITICHS

1N MAJOR PROCUCTION ZONES Satisfactory erop conditios
This bulletin features the Isteet preduction cullock for the major preducers in the southem hemisphere and some isoisted nomem o i """I'; e P

T o :

hemisphsre counlries whers crop develcpment is sUffcienlly sdvsnced . Focusing on the manths of October 2018 to Jsnusry 2013, . .
chaplers cover global, natisral, and regionaklzvel sgraclmatic conditions and the conditicn of crops that were growing or harvested .l

during this time. Sor China, tha bulesn prasents crop cardrions for each of seven key agra-ecalogeal zonas. The focus sectian

raports on racent dsastar svents wEN a0 IMpact o agrculure. tha possibifty of an EI Nifa evant

. Eﬁh‘ MMEE ﬁ

= bath shghlly

DOLCING AND EXPORTING b :
COUNTRIES Al the begmning of | -~ a cenleal Inds 0

) (O e

it o nnethern Inclia,

Key messages from the repol

> Agro-cimatic pasierns over agricutural areas: globad rainfall was above averags (4%, tamperature was below avirage (-0.1°C). 8nd sunshine was 1% above
average. Most below average rain‘al aress whh defichs more savere misn 207% are consistent with EI Nifo pattems.

> Agronomic Indicaters: Unfavorsbie conditions were chserved n Romanls (significantly below aversge Cropoped Arable Land Fraction. CALF). Turkey. Ukralne.
Kazanstan, Pakisian. Mongolia. Morocce Zembia and Mozambigque show lerge cresses in CALF. High Maximum ‘Vegetaticn Conditicn Incex (VCIx) velues,
indicaing fevorable crops, occur mosty in Asis, The stustion is mixed in Afghanistsn (ailh lowest VCIk st 0.45 smang 42 key courties, but 25% sbove serage
CALF).

2l ma

of WHI minirmum
ne Thatlznd

> China: agre-cimatic condifiors wers generally below sverage with ceficts of rainfall (7% and sunzhine (8%). Tempsrature wes sversge 5U% the natonwide CALF
fl 2% below the averags value of the pravicus five years

> Preduction outicos: the reparing perod saw the harvest of wheat in the Scuthem Hemisphare. Production of maize in Arpenbng and Mexica = adove last year's

output (8% ang 21% raspactively) whie Scuth Atiza sufared a marked drop (-14%); preducticn ot whaat in Australia su¥arac 3 marked crop as well (-13%), 3nd s0 anemic indicalors, Belober Z0T8 - Jan

dd Atgantna (-3%)

Introduction
This Cropwatch bullatin summartzes giobal crop 2ondrion cavalcpmants and agreclimatic factors from Octodsr 1. 2018 to January 3%, 2013 through 4 zoom In from a
global ovanview of agrocimatic Indizators (Chapter 1) 1o detalled descriptions of crop and anvironmantal concitions i large production zones (Chagter Z). to Inclvidual

= Russio

county anslyses covering 42 major producers ane exponers Nokiding agro-ecoiglical zenes (Chapter 3) and Ching (Chaprer 4). A speclal focus saction 18 Included In « Thailan

Chapter S. covering crop procuction for 2018-2018 for couniiies in Southern Hemispheve. disaster events. and an updste on EI Nifio. This first part of the report incluces u Turksy

the cover, table of contents, abbreviations, & short overview of the difierent secticrs of the bulletin and execulive summery. » Llkraine —
Download = Uniled Slal

Ineroducyon



Component 4: CropWatch Bulletin

m  Four Quarterly CropWatch Bulletins
= One annual report

Fobruary 28, 2018
Monitoring Period: April- August 2017

Volume 18, No. 1 (Total No. 108}

>pWatch bulletin

August 3, 2017

nuary - April 2017

May 31, 2017
ne 17, No. 2 (Total No. 105)




Component 4: CropWatch Bulletin

already provided information services for 149
countries, and obvious enhance the transparence of
global agricultural monitoring.

[ 100-199
[71200-999

[ 1000-4999

B >5000



Features

m Analysis-ready products

» 32 Indicators ready in CropWatch Cloud considering most indicators
used in existing system

> Indicators customizable, easy to include new national or regional
specific indicators

« Cloud computing improves efficiency of data processing
« Customized for local condition

« Joint work promotes confident and transparency



Outline

m Introduction

m CropWatch Cloud

m Implementation at countries
» Monitoring on Cloud
» Cloud services
» Handover



CropWatch for Mozambique

Customize CropWatch for Mozambique
m Portuguese Interface

m Including all provinces and districts

m Crop phenology

m Portuguese version of GVG tools

CropWatch Pro produce Thematic Map

indices Agro-climaticos Indicadores Agrondmicos

Settings

|\%| indice de Precipitacio ® VCI maximo

Types of map to be produced NDVI profiles

Type NDVI -
indice de Temperatura @ indice Minimo de sanidade
Vegetal Region Type Key Countries -
Reg\'on Name Mozambique -
Classificagdo das terras araveis
cultivadas Sub Regions of Key Countries el e FRINRY ”
Whole country
Starting time Maputo
@] Intensidade de Cultivo Gaza
- End Time Inhambane
Sofala
Cmp Type Manica
Tete
Zambezia
Nampula

Cabo Delegado




CropWatch for Mozambique

Monitoring units: every districts and provinces

English Vv rid $ Mozam!| Zone v Color v

Zambezia Morrumbala

2018-1-16
location:
Zambezia.Morrumbala.Derre
NDVI: 0.72
5YA MAX: 0.74
S5YA MIN: 0.31

mbezia

Morrumbala

NDVI
No data
<0.15
0.15~0.25

Morrumbala

0.25~0.35

Derre NDVI Dev graph

1

0.35~0.45
0.45~0.55
>0.55

Derre Temperature Dev graph Temperature v = Derre Precipitation Dev graph Precipitation v =
40 400

10

0.75 30 N « 5YA MAX: 111.52
- * 2018: 111.52
5 20 : 2017: 8.69

* 5YA AVG: 33.9

1 49 97 145 193 241 289 337353 1 5 9 13 17 21 25 29 33 3¢ 1 5 9 13 7 21 25 29 33 36

- 5YAMAX -+ 2018 2017 - 5YA AVG 8- 5YAMAX -+ 2018 2017 -« 5YA AVG % S5YAMAX -+ 2018 2017 -« 5YA AVG



Technical training

First round training for selected experts from national and
provincial offices (3 colleagues)

Extended training for 29 participants including local
experts from 8 provincial offices attend the training
In-situ data collection training at different major
agricultural provinces

latitude: -19.114434 |gngitude: 33.475148




Mozambique National Meteorological Bulletin

National Meteorological Bulletin powered by CropWatch

=a DIRECCAO NACIONAL DE AGRICULTURA E
SILVICULTURA-MASA

DEPARTAMENTO DE CULTURAS E AVISO PREVIO

EdigBo NT 08
Campaana Agricola 2017/18
Publicado am: 15/06/2018

BOLETIM AGROMETEOROLOGICO
Em Foco

t precipitogdo muito obaixo do narma;

normal nas regides Centro e Norte,

PRECIPITAGAO REGISTADAS E ACUMULADA DE OUTUBRO DE 2017 A MARGO DE 2018

O periodo entre Outubra e
Dezembro de 2017 fol
arcaiade por  preceitgio
Irreguar @ escassa nas regdes Sul ¢
partes do Cersro do Paks, Na reglc
Norte, Inchindo as provincies de
Sofea & Zambéria fregidic Centro),
# preciphacio  registada no més
40 Daemro, mosucn-4e reglar
com valores entre 300 & 500 mm,
tando atrgids vakres supericees &
500 men em algins distritos
iselades, no mis de Dntembra

De fanelroa Margo de 2018, houve
queda regdar ¢ excessha de
preciptacio em quaze todo o pals,
scbretudo ro mes de Janeia Na
regBasul, e precipitagBo regtada
N fei sufaciente para as culturas,
© 4us conscu strass hidrice @ fakas
o deservalvime o das culturas.

Na regio Centro, as chuvas
foram intenzas sobretudo nas
provindas de Sofala, Manks @
Zimbedls,  com  regso
scumulado antre 500 # 1000 mm,
cauands Ipamimetn
inundacSes. Na provincie du Tete
o pracisitacio fai infarics @ 500
mm,  escepta s ditios
shuados o planske, onde
tiveram registo entre %00 & 1000

mm.

Na rogdo Nos S0 Pais, as
chuvas  foram  intersas  com
wvalores superiores 3 500 men
werificado nivel acoitiavels paa
um bom deserwoliments das
culbras  neste  segido, nda
Sbistante o regito de irund sl
ocorridas ne mis ée lunwira. (Mg

L Jig - Ireiunactn rgirede duraarr o Fpoa Cves 0718

DEsVIO DE PRECIPITAGAO REGISTADO DE OUTUBRO DE 2017 A MARCO DE 2018

Em geral, a precipitagdo registada entre os
meses de Outubro e Dezembro de 2017 no
paks, fol irregular @ esteve abaixo do normal,
nas regides Sul (Maputo, Gaza e Inhambane) e
A partes da regido Centro (Manica, Tete e distritos
[ o Sul de Sofala). Nas restantes provincias de
Centro & Norte, a precipitacio foi regular e
acima do normal. (Fig.2}

Entre o8 meses de Janeiro e Margo de 2018, &
precipitacio esteve muito acima do normal nas

Cabo Delgado e Niassa (regido Norte) e abaixo
wwme o normal nas regides Centro (Tete e Zambézia)
i sme o Norte (Nampula € Sul de Niassa).

Na regido Sul, em geral, registou-se precipitacao
normal e abaixo do normal em alguns distritos
do interior de Gaza e Inhambane.,

Na Regido Centro, as culturas da 17 época foram colhidas até o més de
Abril. Em geral, o WRSI nesta regido é considerado de médio, pese embo-
ra em alguns distritos da provincia de Tete, Manica, Sofala e Zambézia, o
indice ter sido afectado pela irregularidade da precipitac3o.

Na Regidio Norte, as culturas foram colhidas até finais do més de Maio. O

WRSI foi considerado bom a muito bom, o que pressupde boa produtivi-
dade e producdo nas principais culturas da 12 época.

INDICE DE SATISFAGAO HIDRICA DAS CULTURAS
O Indice de Satisfagio Hidrica (WRS!) das cultura da 1* época em geral foi
considerado bom para regido Norte, médio a mediocre para a regido Cen-
tro e pobre para a regido Sul do pais.(fig. 3)
Na Regides Sul, as culturas da 12 época foram colhidas até o més de Mar-
¢o. O indice de satisfacdo hidrica (WRSI) foi pobre, o que pressupde produ-
tividade das culturas baixa e o 3

nao

Fig.q: NDVT Progile oo nivel do Pals

Fiops* Padroes depertida do NOVT exprociel

By WRST até fals de Marco de 208

ANALISE DE NDVI

A andlise de desenvolvimento das culturas baseado no NDVI a nivel
nacional (fig 4), demonstram que as condicdes para desenvolvimento
das culturas foram desfavoraveis desde o inicio do més de Margo,
estas foram do a situar-se préximo da
média dos Gltimos 5 anos.

O grafico abaixo (fig 5), mostra que os padrdes de partida de NOVI
epacial associados aos perfis de NDVi, indicam diversidade de
comportamento antes do més de Fevereiro, com partes das provincias
de Cabo Delgado, Nampula, Tete e Gaza acima da media e outras
abaixo (5.6% ). A partir de Fevereiro, os padrdes de NDVI estiveram
situados notavelmente perto da media. Em resum, entre os meses de
Janeiro a Abril de 2018, a maior parte das areas cultivadas (43%),
estavam em condigdes abaixo da média dos Gltimos cinco anos.




Independent evaluation

CropWatch'’s yield estimation result is quite accurate when
compared to real ground data collected from their district and
provincial level staff.

It is also relatively more accurate and has higher resolution than
other similar technologies they used before

CropWatch is easy to learn and operate after several trainings.

able to get in-time response from CropWatch teamwhenever he
needs any troubleshooting.

applying the tool to generate monthly agriculture bulletin during
the rainy season, which informs policy making at national and
provincial-level agriculture departments.

Stressed the importance of building long-term internal capacity
to understand the algorithm and the technology deeper so that
maybe they can also build similar technology by themselves one
day.



CropWatch for Thailand

= Using CropWatch to process the data for required indicators

= CropWatch provides API for Thailand to feed ago-climate and agronomic
information to Agri-Map, which provides services to local with own data
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Modules

User Login

User Name: admin

Password :

DroughtWatch for Mongolia

Help

[ Login ][Setting ][ Help ]
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DroughtWatch Handover to Mongolia

On September 17, 2018, the DroughtWatch-Mongolia was officially
handed over to the Mongolian National Remote Sensing Center (NRSC)
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Potential

Promote ownership for developing countries

» Customized according to the specific demand for each country and
work as a national/regional system

» After customization and training, countries will strengthen the
agricultural monitoring capacity on your own

» Promote developing countries leap-frag development

Cloud services for crop monitoring
» Cloud based system assessible from internet everywhere without
iInvestment on computing infrastructure, storage, etc



Thank you for yowur
attention!



