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Statistical analyses:
time series,
tendency analyses,
etc.
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Mars Crop Yield Forecasting System :
Input data overview
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MARS-STAT Bulletins

Final results are published in the MARS-STAT
bulletins about 20 times a year distributed as:
- Printed issues
- By E-mail and on the Web
http://agrifish.jrc.it/marsstat/Bulletins/2006.htm
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Aalyses by Countries Climatic updates and forecasts updates
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o daivides Customers
Missions \

v
» Development of Crop yield monitoring \3 \/Bg KE\éO
Adequate alerts on food securlty\‘ or food security d
for world-wide regions at risk ’ \ / v'DG RELEX

| » Building of networks and partnerships | | ¥ECHO
\ / and a pool of expertise in Food Security vDG AGRI

Objective : Contribute to the EU external aid and development policy, in particular to the EU
Food Aid and Food Security policy,

How : by the improvement of the information on crop yield and production in regions of the
world affected by food shortages

» Avoid food shortage or market disruption

* Better calibrate and direct European Food Aid

Could also contribute indirectly to the Agriculture and Trade policies by providing crop
prospects information on Russia, Mercosur, etc, ...
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“Central Asia

.‘.'\ ‘é L E I -
Eastern Afric '—.&::- }*‘C\z

INSTITUTE FOR PROTECTION AND SECURITY OF THE CITUEN



COMMISSION
\rch Centre

MARS-FOOD Crop Monitoring System

[T




EUROPEAN COMMISSION

DIRECTORATE-CEMERAL

Joint Research Centre Ten-daily Bulletins, Somalia example

- EUROPERN o SSION ‘vegetation in Somalia ear 2004
U | GO DT LI RO Jtinifesaren Gene using SPOT VGT Vegetation Index, AFRICOVER and .35
TR R bt e Ay u,::'_t"” aunan ECMWF Global Meteoralogical Modelling e

MARS {5y 1120 Desemoer 2008 -

Agricultural areas Barosl  sise icolated Aaicel raintee
. Agron m

Norm atizea Ditarence vegstation
Azzolie SMersnce .t oyt
S Decemeer 2008 D

MARSFOID

Highlights G
Raintail

Ho signiicant rainfal s vzt on
the ECMAWF mocel cutout, wan

50me exceplions n e Norem
and cossial garis of he county.

croj
The greennsss of agricuural

g rains on e Deyr crops 1§

Stil 6Icut 1o evaLEE. In Awdal

Gaizg_the cmap oevekopment
25 worse fan rarmal,

Folowng the stundant ran,
natural vageiatan appears mu
greener man at the same tme In
2

Froguaed by: MARE Unl IFSC, UGS, TRI6R, 11538 lsors (VAL G
tat 423 STMARS UL #ar. 3 a3, =t x

Approach based on C-NDV!I profiles and rainfall .
-ipY. AGRIFISH Unit

INSTITUTE FOR PROTECTION AND SECURITY OF THE CITUEN



EUROPEAN COMMISSION

DIRECTORATE-GEMERAL

int Research Centre  C-NDVI : Weighted NDVI “Unmixing NDVI”

Jo

CNDVI with CORINE Land cover + NOAA/AVHRR
AFRICNDVI with AFRICOVER + VEGETATION
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Goal : Extract the crop component of 1 km VGT NDVI product
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[FURGPEAN COMMISHON  Monitoring agricultural vegetation in Somalia Year 2005
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Joint Research Centre AFRICOVER 1 km NDVI
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Conclusion : no need for high resolution
agriculture map but resolution similar to
NDVI profile resolution recommended
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Quantitative approach

Three steps : Trend, Similarity, Regression
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- intResoarch Centrs  using SPOT VGT Vegetation Index, AFRICOVER and
ECMWF Global Meteorological Modelling

10-day produst: 11 - 20 December 2004
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Monthly and Bi-monthly Bulletins, East Africa example
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Approach based on Water Satisfaction Index and C-NDVI
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Outputs directly usable by food security
administrators

Z Database

ence Data

Water Satisfaction Index for the Sorghum crop (October 2005)

d Water

Crop yield monitoring in Eastern Africa

Buallerinn for roin-fed menze and sorgham vield prospects in 2003

MARSFO D Octofier 2005

Difference with Normal W SI of Sorghum (Average of the last 6 years)

Miar 20005, Mo, &, dfwts 22 Nirvember

GOOD MAIZE ANDSORGHUM YIELD Tive semporal arsalysis of the vegeiaiionr imdex
PROSPECTS FOR 2005 CROP SEASON e a pustiive overal picture for maze wid
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compered with the ket 6 pears. Fxcepuiony are
Sowmerlaa, where a below maize and sorghmme
yiedd ix fovecasted and Kerya where maindy the
soraghum careers weere: severely affected,

In o general e elimatic condions were
firvorerbie s maize ol sorghm during e
iy crap s 2005 e st o o
comrrtes i forstern Africe, with e exoeprion
af Sowsrliar s the wastern perrt af Kesyar (Fig

Main area affected
by drought
WRSI latest - WRSI normal

I Large Decrease (> 30%)
Small Decrease ( 10 to 30%)
No Change (-+10%)

it |, js) Meiee sru Serghuem Waler liapuivemant Satinfaciin ke (WIESE) i o the e of Ccirber 3005, () [iffererce hawaes the
5 WRSI lest X WRSL
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il Small Increase (10 to 30%)
e fity Large Increase (> 30 %)
No planted yet
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DIRECTORATE-GEMERAL

Joint Research Centre

Key information needed to run the FAO Water Balance Model

* Planting decade — Under improvement : AGHRYMET rainfall rules,
NDVI Phenology product of GEOLAND-VGT4AFRICA, ...

« Current rainfall by decade — ECMWF model, Must be improved, thru
Crop Rangeland Monitoring Network, Rainfall data assessment WG (?) :
ECMWEF, RFE, ...

 Current PET — ECMWF model
» Length of the Crop cycle
« Soil water holding capacity (soil data)

“ipS. AGRIFISH Unit
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DIRECTORATE-GEMERAL

Joint Research Centre  Quialitative crop yield assessment using the WSI

] 164D
Percentage of maize area in
each class

Qualitative crop yield

assessment using the h
Water Satisfaction
Index (WSI)
2001 2002
Kenya
Uganda Percentage of maize area in each
Percentage of maize area in each class WSI for Maize

class

100% -

Bl <50 Cropfailue
- 50-79 Poor/Mediocre

I 80-100 Average /Very Good
- Not planted yet

2001 2002
2001 2002

“ipS AGRIFISH Unit
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EUROPEAN COMMISSION

DIRECTORATE-CEMERAL

Joint Research Centre Quantitative crop yield assessment (t/ha)

Quantitative Crop
Yield assessment

(t/ha)

Maize Yield Estimate
(t/ha)

Based on years of reference and potential yield, Under Calibration
“ipS AGRIFISH Unit
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e SON o hal Crop Specific Water Balance Model (GCSWB)
Joint Research Centre . . . .
under implementation / “automatic” version

Indic:ator Snazon ovardap [Seasan ovelap]. Maus
b = 5 e U T o

i Legend

[ ha rainfal
1 O>0-1 mm [trace)
110 mm

“ @1o-20mm
" -5t
[ 50 - 100 mm
Il 100 - 150 mm
W > 150 mm

GO AN o e e
Bet| (3 8 (=] 5] " [iem O (8 1 OPASH 1z10m

RN NG 2w

Under development in collaboration with FAO
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EUROPEAN COMMISSION

DIRECTORATE-GEMERAL

Joint Research Centre

2 Bulletins based on WSI and/or C-NDV/I : East Africa
and South America

Data dissemination : thru EUMETCAST — VGT4AFRICA
and in collaboration with GMFS

Data exchange policy : VGT and ECMWF requests,
under discussion

123, e

.....

¥ | mcmsern- | SO D

23, fhe NDAVT prochicts. are eehy vin e EUMETCa dessting rotem b
there i = documens that decrbes how 10 3¢t up 1 PUMA reception station for reception of fhe NDWI

on of VG TEatract in svalable o fhis websise. Chck on the VG TE xtract ik on.the ke 1o o 8o

e e EUMETC i satelite brenad

eriace

® e

BT &AL mm
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EUROPEAN COMMISSION

DIRECTORATE-CEMERAL

Joint Research Centre Monthly & Bi-monthly Bulletins, Russia and Central
Asia example

e vl Baditn P, 2004 Rpia o Crmiral Vi Crassions
- RN Cousms N
Jael Rearch Contry
Instiste far tha Pratection and Sacurity of the Citizen (IPSC)
Agricuiture & Fisheries Unit

Bulltin 2 4, 2004

CROP MONITORING for FOOD SECURITY

South and East Mediterranean Countries

Bituation ai tha End of January 3008 Russia and Central Asian Countries

MARS 008 rop menitscing e ford securiey

Approach based on CGMS* and C-NDV/I
“ipS AGRIFISH Unit
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DIRECTORATE-CEMERAL

Joint Research Centre Current Russia and Central Asia Bulletin structure

Qualitative approach based on indicators before an operational CGMS under calibration

Two families of indicators (Crop Growth — Meteo and Crop Status — NDVI-DMP)
“ipS AGRIFISH Unit
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EUROPEAN COMMISSION

DIRECTORATE-CEMERAL

Joint Research Centre Indicators (extract from main bulletin pages
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EUROPEAN COMMISSION

DIRECTORATE-CEMERAL

Joint Research Centre Yield forecast

Expert GIS based mapping analysis

Ayt meteorofipcal Bulfertn Nid, 2005, Kussne o Cestan Asian Crantnies
Results of the analysis
The: meteomdogical conditions during Jaly-Angust Viddl Exxpacativn arop
2005 wene fnvourable or close s optimal for Sfor 2005 rice potain
sammer crop goath i most connmes of (he _{tha)
region. Imsufficient amesnts of precip were | Russia 338 I8
rectivid oay i i Caspian, and Usals regions of [ Armenia
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aned sauthem Kazkbstan, Hey mims which ook oo Cal 401
pace durieg the period of analysis in some regons | OLOTZIE
of Georgia, Nomhem Mepnl, Norhem  India, | Kazakhstan
Movethens Fakistan, and Norhern Kazakhstn shoall | Kyrgyzstan
negatrvely affect semmer cog growih Extremely ﬁfﬂT
bigh s tewperabare and moisture deficit coakl |t S L
davape  summer  crops in sowlhern I, | Lurkmenistan
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in the table These vales are prelingnary, and
should be wsed with cation
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Quantitative / Regression approach
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growth indicaors. The methododogical approach is bricfly described an the nest page of the Bulletin The thle
baclow comtains the results of the analysis.

Live of thie muain crop groveh indicioes for pictd prediction at the end of Auguss 005

crop groneih indicator & weld expectation hased an it analysts (thal

comntry crap Yackd

T

Maximal MDY
Year-ambogue for NDVI

Russia Maize

(R .
0503
[EZH
n4
0aaT
D465

Armenia

Azerbaijan Maizz

Georgia Patile:

Kazakhstan Maka:

Koyrigyzstan Maiz

Tajikistan Miiae

Turkmenistan | Makz

Rice
Uzbekistan Maiae
Patato
- Rios
Afghanistan | Maim
Potate
Rige »-d-hu = = - - 20013 =:-:ll'-1 [T

iy oy | e e g
Irag m'.’.ﬂ foren - - - 003 | S | 1709
Rigz: 30464
Iran Maim
Potate
X Main:
Kuwail Polile

FEET)
G841
19,1-22,0
19,0-2100
2803510

e
072
n9g | - - 1w
- - - < om
- - - - 2004

MARS-FOOD: erop msomitoring for fond security m

“ipS AGRIFISH Unit

INSTITUTE FOR PROTECTION AND SECURITY OF THE CITUEN



EUROPEAN COMMISSION

DIRECTORATE-GEMERAL

Joint Research Centre
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Joint Research Centre MARS-FOOD Pool of Expertise

- Support to national / regional institutions
capacity building (training, information
exchange, ...)

D AGRICULTURE

§ ORGANIZATION OF THE UNITED NATIONS - FAO Collaboration Agreement

- Participation in United-Nations FAO - WFP Crop
and Food Supply Assessment Missions

. - Coordination role for the EU : European Space
P Agency (GMFS), World Food Program
uened etors B (Emergency Needs Assessment) ,

- Scientific Networks (CRAM, South America) and
Regional conferences

Wurld Food
" Programme

- Technical support to EU Delegation under the
newly signed Administrative Arrangement with
DG AIDCO

- Support to Vulnerability and need assessment

“ipS AGRIFISH Unit
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EUROPEAN COMMISSION

DIRECTORATE-CEMERAL

Joint Research Centre
=TT e —

Crop Monitori'ng in South America
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Joint Research Centre

EUROPEAN COMMISSION

DIRECTORATE-CEMERAL

Joint Research Centre

Crop Monitoring il;

Objectives
» generate frequent bulletins

—-

South America

'T/p AGRIFISH Unit
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JointResearch cenre. CROP MONITORING IN SOUTH AMERICA

Bulletins

(http://agrifish.jrc.it/marsfood/Bulletins/southamerica)

 NDVI and Rain (actual, differences and profiles)

- + WSI difference for wheat, maize and soybean

« +cumulated rainfall (from oct/1 or apr/1) + WSI difference for
soybean and maize (summer crops) and wheat and maize
(winter crops)

« + Mask for Annual Crops (summer) + planting dates (?)

“ipS AGRIFISH Unit
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Monitoring Regions - Uruguay
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Joint Research Centre CNDVI —a pOSS|b|I|ty

« The CNDVI technique
— CNDVIis a method to extract crop specific NDVI profiles for mixed pixels

— Developed by MARS for the use of NOAA AVHRR images with CORINE land
cover

 Advantages
— More information than average NDVI profiles for physical units
— Easy to use with different images and land cover maps

“ipS. AGRIFISH Unit



Joint Research Centre
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CNDVI with CORINE Land cover + NOAA/AVHRR
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Joint RESF HRBMitoring outputs: 10-daily country reports
Somalia status 10/01/2005
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Forecast for Sorghum
2004/2005: expected yield is
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Agricultural areas

Monitoring agricultural vegetation in Somalia
using SPOT VGT Vegetation Index, AFRICOVER and
ECMWF Global Meteorological Modelling

10-day product: 01 — 10 February 2005
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Pastoral areas

Monitoring agricultural vegetation in Somalia
using SPOT VGT Vegetation Index, AFRICOVER and
ECMWF Global Meteorological Modelling

10-day product: 01 — 10 February 2005
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Highlights

Rainfall

Mo significant rainfall is visible on
the ECMWF model output as
expected for this season.

Crops

The Depyr crop dewslopment
looks defnitely more vigorous
compared te nommal and o
particular compared to the same
season m 2003, Crop yield is
expecied 1o be betler than m
2003, Howsver, imgated maize is
reporied to hawe suffered from
floodings.

Matural vegetation appears much

10-day cumulztad rainfall
Periog February 2005

greener than at the zame fime n
2004.
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Highlights D
Pastures

In general the high rainfall of late 2004 helps natura’ vegstation to
recower from the long drought in the central pasforal areas. The
situation is improving also in the Morth of the country, but it will aks
tirne for pastora!l livelihoods to recover from the long drought of the last
3 years.

MW.B.- Pieasa note that to Improwe visualization, Tie scale of KDY for the 3 dry
pastoral reglons of the Morth Is bigger than In ine ofmer graphs.
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Objectives

» data comparison/calibration

* methodology development

e crop mask

 crop monitoring information system for the region
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