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Environment and Natural Resources
Service (SDRN)

SDRN at'Work in the World

Sustainable Development Department

It’s the integrated response to FAO’s
environmental and natural resources programme
requirements.

SDRN deals with sustainable development and
natural resources and environment management
issues in order to:

* develop spatial information infrastructures that
enable information access, sharing and lower
costs,;

 promote integrated data and information use for
food security and sustainable development;

* develop methodologies, guidelines and policies
for resource management and environmental
monitoring.

SDRN has a multidisciplinary team of experts in
geographical information systems, remote sensing,
agro-meteorology, environment, energy, ecology,
and economics.



Geographic Information System (GIS)

GIS is used to integrate, process, analyse and display

digital spatial and non spatial data. Layers of

thematic information can be integrated to provide

new insights into sustainable development problems. %

In this example, many thematic layers
were integrated to obtain a GIS
information infrastructure for Burundi.

Layer 2: Elevation contours
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Layer 4: Soils

Layer 5: Major land-cover types

GIS refers to computerised information storage, processing
and retrieval systems, specifically designed to cope with spatial
data and its corresponding attribute information.

Layer 1: Hydrography rivers and lakes
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Layer 3: Infrastructure
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Original data can be from a range of
projections and scales.

Several layers are combined in this
GIS output. The 3D effect is
generated by the GIS from the

elevation data.




Advanced Real-Time Environmental

Monitoring Information System
(ARTEMIS)

Since August 1988, ARTEMIS has been operationally receiving, processing,
archiving and disseminating low-resolution remote sensing imagery in support
of FAO’s programmes on early warning for food security, migrant pest and
disease control.

The ARTEMIS system was implemented by FAO in close co-operation with
NASA Goddard Space Flight Centre, USA, the National Aerospace

Laboratory (NLR) of the Netherlands and the University of Reading, U.K.
with funding support from the Government of the Netherlands.

The ARTEMIS archive contains products derived from four different series
of satellites by a number of processing centres and are available at daily, 10-
daily, bi-weekly and/or monthly intervals.

They can be seen at http:/METART.FAO.ORG
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FAO Global Information
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Satellite imagery

Digital Elevation
Model

(4 km resolution)
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Satellite imagery
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Land Cover Map

(1 km resolution)



Satellite imagery
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Meteosat Thermal Infrared image
25 August 2003 at 15.30 GMT

(2.5 km resolution)



Satellite imagery

Meteosat Second Generation composite image

10 August 2003 at 12.00 GMT

(1 km resolution)



Cold Cloud Duration
(11-20 August 2003)
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NDVI-GAC
(11-20 August 2003)




Satellite imagery

Real-Time Satellite Data Coverage




SPOT-4 VEGETATION
(11-20 August 2003)
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Agro-meteorology Group

on the country,
up to 70% of the
yield can be lost
due to poor
weather!

Climate data
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Weather atellites | model

impact can
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m averaging

Function

Production

Climate maps V with the use @ ;
Databases e
Of _Reference

op~ j Cwa
01' p Weathef Agricultural ."-'-"‘.Ciji;féht"’"-' M
statistics agricultural

InodelS  data

Compater mmﬁi@ How much will you
7 [aoets! harvest?
&m‘ﬂi\@ﬂ—%&@@nﬁm Agro-meteorology can tell you! Ez
Weather is the main single factor responsible for
the year-to-year variations in crop yield. i Niger. Mali and Chad

FAO agro-meteorologists closely monitor crop conditions in Africa and extreme phenomena, such as El Niiio.
Crop-weather models are also used for the assessment of environmental risk and climate change impact.



Agro-meteorology Group

Main activities

> Agro-climatic databases: (1) collection of world-wide monthly time series
and normals for about 25000 stations; (i1) dissemination of a database of African
sub-national crop statistics; (1i1) reference unit on climate, and climate change

and agriculture.

< Development and standardization of tools and methods of agro-climatic
databases and application software: it includes spatial interpolation of climatic

variables, impact assessments and agroclimatic risk.

< Crop monitoring ad yield forecasting: based on rainfall reports from FAO
country representatives, GTS data, satellite imagery and crop specific water
balance model. The outputs are provided to the Global Information and Early
Warning System (GIEWS).



Agro-meteorology Group

Main activities

< Climate-related risk in agriculture: analysis of climate risk and
vulnerability applied to agricultural production and attempts to quantify, at a
national and global scale, the losses actually suffered by agriculture due to

climate variability.

< Disaster Impact Assessment: evaluation of methodologies for rapid
evaluation of geophysical disaster impact as related to the agricultural sector,
and development of a detailed disaster impact database as a tool for impact

simulation.



Agro-climatic database
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Agro-climatic database

AGDAT AFRICA 1.1
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Crop monitoring and yield forecasting

STACE'C ONDITION
ADVERSE EFFECT Républigue du Niger .
STATION DATE OF REPORT Direction de 1la ;}étéorologie Nationale BP 218 Niamey
l PRICE Pluviométrie décadaire, cumulée de la saison en
cours a la : Troisiéme décade de Juin 2002
. ,SE 15 8t comparaison par rapport a 1'année passée (2001)
T M&f;:;:m? ‘:‘1 ot et & la normale établie sur la période 1971-2000
WTRATLa ™ - " " " RIRAFLY g
- Somd Soms Esap Enc
sor | = HEL i?'}_ﬁ." FErrT Nom
RS i | — MATZE
THURSDAY |28z’ 2 L] Mie | frat 42 F | feul S ORCHIM TILLIA.PA 7.1 27.4| -1.2 =
. el Pow [ he | e j A ol P KEITA 17.6 49.1| -74.5 -19.7
Frrl R YT wen |24 o |- Jaspl] 4= RICE ABALAK 0.0 15.4| -11.4 -20.3
T P o = 1= 1. 4— MILLET TASSARA 0.4 28.2| ~4.s -
L] . = AZERORI ~ 14.0 79.0| 48.5 -
e [T i | W PIRARRSE | - yAobid 4= BEANS BADEGUICHIRT 53.5 93.0 2.1 13.9
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e —— = T BAMBEYE 0.0 16.2| -8.7 -
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GUIDAN IDDER 0.0 55.0 -2.1 =
35 BN el IBECETANE 4.0 57.9] 21.9 -
KALFOU 38.3 - - -
KAO 2.9 - - -
WEEKDAY DATE  RAINFALL MAGARIA (MADAOUA) 0.0 60.0f -0.6 -
AMOUNT MALBAZA ’ 32.9) 106.9] 55.3 14.0
MANZOU (MADAOUA ) 16.2 - - -
‘ TAMD QR® nen 34.2) -53.8 -36.6
Régions Nbre de | Semis décade Villages ayant semé ( 3° décade de juin) égg -11.3 -
villages précédente 2 002 2 001 ECART 151.6| 80.8 =
agricoles | (2° d-06-02) | Nombre | Taux |Nombre |Taux . |Nombre |Taux Z'g, e L
AGADEZ 217 0 0 o] o0 | o] o0 |o© PE e
.6| -19. -11.7
DIFFA 559 37 37 7 388 69 -319 -62 8.8| -19.5 ~33.0
DOSSO 1376 1218 1331 | 97 | 1257 | 91 74 | +6 335 s | s
MARADI 2 183 1491 1569 72 1459 67 +110 +5 §§~2 ‘Zf-g -
TAHOUA 1 380 889 1129 82 1214 88 -85 -6 48.5]| -35.2 -21.0
: 10.7] -32.0 -41.
TILLABERY 1 658 1290 1327 | 80 | 1495 | 90 | -168 | -10 oAl | e
ZINDER 2 685 587 967 36 1785 6A -R18 -0 7-51 -45.9 "fl'o
T . - . E ( [ ] -
C.UN. 26 26 26 | 100 | 26 |1 Field report
{ TOTAL NIGER - 10 084 5 538 6 386 63 7 603 7 . ) ,




Crop monitoring and yield forecasting

SADC - Main Maize Growing Areas
Seasonal Rainfall from 1 October 2001 to 31 March 2002

Percentage as compared to normal (1961-90)
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Crop monitoring and yield forecasting

Data processing chain
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Crop monitoring and yield forecasting

Estimating
Crop
Production

Area
averaging

Production

Crop stage
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Crop monitoring and yield forecasting

Crop yield forecast in Sahel

SAHELIAN COUNTRIES - Cropping Season 2003
Millet yield (kg/ha) forecast as at 31st August

Average (1998-2002) national yield

B <250 O251-400 C1401-600 O 601-800 M > 800



Global Water Stress Map

No problems
™%

25-44 % deficit

+ episodic

excess

>= 45 % deficit

+ episodic

excess

25-44 % excess
+ e.pi.sodic B
deficit January to March 2001
>45 % excess

+ episodic deficit

[0 O OO WE OO O

Not suitable for agriculture or no growing season in January-March



Geo-referenced datasets

Spatial resolution

Swath Width
eg. Landsat MSS
185 X 185 km

Rectified Data

% Raw Data

185 x 185 km

| | Pixel —>.
.

80 x 80 m
(Spatial Resolution)



From vector to raster
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Geo-referenced datasets

Vector-base geo-referenced data
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Geo-referenced datasets

Scaling down: increasing
spatial resolution




Geo-referenced datasets

Satellite Enhanced Data Interpolation (SEDI)

Module for AgroMetShell and WinDisp

Combination of any point data with correlated background
“surface”

Error estimate



Geo-referenced datasets

GRID Background image SEDI image
Ratio Cold Cloud Duration Rainfall image

Creating the Satellite Enhanced Data Interpolation
SEDI image from ratio grid and background image



Geo-referenced datasets

% -
—— AFRICA - Average Length of the Growing Period (.5 PET)

Mo-30 days
B 31-60 days
E61-90 days
[191-120 days
[1121-150 days
[]151-180 days
[1181-210 days
[ 211 - 240 days
E 241-270 days
B 271-300 days
M 301- 330 days
M = 330 days

L] Water




Geo-

PR

referenced datasets

W : ; ° . <2 mm
=1 Normal rainfall for Africa I“ﬂ i

21-40 mm
41-60 mm
B1-80 rmm
81-100 rmm
101 - 120 mm
121 - 140 mm

141 - 160 mrm
161 - 180 mrm
181 - 240 mrm

241 - 310 mm
W ater

[

Dekadal Normal Rainfall (1961-90) - Sep. 1

Environment and Natural Besources Service
Agrometeorology Group
19397



Geo-referenced datasets
- Normal PET for Africa o2

3N -40 mm
41 -850 mm
51-B0 mm

B1-70 mm
71-80 mm
a1-90 mm

91 - 110 mm
W ater

Dekadal Normal PET (1961-90) - Sep. 1

Enviromment and Natural Besources Service
Agrometeorologqy Group
1937



Geo-referenced datasets

Global Climate Classification

—y

Koeppen's Climate Classification il _ _
hy FAQ - SDRN - Agrometearology Group - 1997 Pelar - Cold  Temperate Tropical Dry




Geo-referenced datasets

Major Global Environmental Potential and Constraints

For Agricultural Production

Environmental Factors
Too Steep
Too Cold / Dry
I Degraded
I Foor Sail
[ Low / Medium Potential
I Good Potential




Agro-meteorological software development
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Agro-meteorological software development

Technical options

o Agro-meteorological and remotely-sensed data are integrated at all levels
whenever possible: at the level of data (rainfall, phenology) and at the level of
products (area averaging of yields)

 Gridding is done after modelling, under the assumption that there exist
variables, such as NDVI, which are at least qualitatively linked to crop
condition in a given area. If this assumption does not hold in quantitative terms
over large areas 1s not relevant for the interpolation procedures adopted. This
also assumes that such factors as soil fertility and the effect of greater soil
holding capacity is captured by NDVI.

 The time step mostly adopted 1s the dekad.



Agro-meteorological software development
Technical options

e Results are calibrated against agricultural statistics through empirical yield
functions. It 1s clear that the accuracy of the forecasts cannot possibly be better
than the agricultural statistics used to calibrate them. There is thus some
uncertainty about the precision, 10% to 30% is probably a good guess. At the
scale at which we work, e.g. districts, provinces, etc., models developed at the
field level do not apply.

 The “agro-meteorological model” under the flowchart is thus usually very
simple. It aims more at assessing growing conditions through value-added
“water balance parameters” then actually simulating crop-weather-soil
interactions. It 1s, therefore, justified to use empirical yield functions which, in
addition, avoid to touch on the most difficult issue of geographic scale effects.



Agro-meteorological software development

Technical options

e Tools are modular, 1.e. the crop forecasting system uses a number of
software tools that carry the analysis from the data to the final production
estimate. Any specific tools can be changed without touching the whole
structure of the system: the system remains light and easily up-gradable and
maintainable. This is facilitated by standardisation through common file names

and structure.



FAO Agro-meteorological toolbox

AgroMetShell

AgrometShell test version 0,99

version of Monday September 23, 2002

Loading...

&)




FAQO Agro-meteorological toolbox

e Free-ware software

* Modularity

» Standard file formats
* Training support

* Technical support

* Long-term sustainability



FAQO Agro-meteorological toolbox

Import-Export links of AMS toolbox

About...

WINDISP 4

Muttiingual Wersion

Map and Image
Display and Analysis Software
Developed by:

Eric Pfirman, Justin Hogue
and Linda See

For the fallewing erganzations:

¥

The Food and Agricutture Organization (FAO)

The USAID Famine Early Warning System (FEVWS)

hie Southern African Development Community (SADC)

The US Forest Service (USFS)
T %E The US Geological Survey (USGS)

WinDisp was originally developed forthe FAO Global Information and Early Wiarning System

with funding om the European Union. Improvements to WinDisp (version 3.00 were funded
by the USAID Famine Early WWarning System, the USGE EROS Data Center, FAS ARTEMIS, the SADC
Food Security Unit, and the US Forest Service. Improvements inclusled the transfer of functions from
the IDA softwvare originally developed for FEWS. The SEDI routines were developed by Peter Hoetsloot
Documertstion vwas prepared by Eric Plirman and Isabelle Charlier. Translations by lsabelle Charlier,
Andrés Ravello and John Lews. This program s in the public domain

_—
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LocClim _ -

V'

*' LocClim, FAD Local Climate Estimator Ver.1.0

agrometsShell test version 0.99

Version of Monday September 23, 2002

Loading...

Addaplx

. FlddaFlL:-:

A PACKAGE EOSRE“NRL“ING, CLASSIFYING AND DISPLAYING

T OF IMAGES

Test Uersion 2.84.82 - fug 10, 20080

RS-

PIXEL-BY-PIREL

.

I

Contacts:

Conceived by 8. Griguolo and written with M. Mazzanti — Uenice (Italyd
Support received from Project GCP/INI-578/NET (ARTEMIS)> of the UN
Pood and Agriculture Organization (FAQ) is gratefully acknouwledged

silvioBcidoc.ivav.unive.it ¢(8ilvio Griguolo)
fred.snijders@fao.ory (Fred 8nijders)
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About CropWat 4 Windows

E CropWat 4 Windows Version 4.3

IDS

Khaled El-Askari

Martin Smith Delek Clarke
Land and Water D te of
Division

Food and A

Developmenl Studles [IIDS] Center [NWHRC)
of §

Mational Water Research

Organization of the United
Nations [FAD)

Rome. Italy

Email: Martin_Smith{@fao.org

Soulhamplon UK

Email: D_Clarke@soton.ac.uk

Cairo. Egypt

Memory: 261.648 KB Free

System Resources: 28% Free




FAO Agro-meteorological toolbox

Database

Crop Specific Water Spatial
Balance Model Interpolation

Image Analysis

¢ By Country, by
Station, by List

* Meteorological
* Climatic
* Agronomic

* Soil

* Import
* Export

gromet Tools

Statistical Tools




FAQO Agro-meteorological toolbox

&5 Agromet Shell  [Version of Monday September 23. 2002] ME E

File Edt ¥iew SUMN Calculate |nterpolate Help
s T -1 retEer
‘// ‘// 1700 W T,
s o -ff -
% I%i;- ! 1 23 —8 LS L i
Station | day dekad month J’Z} ' ‘ L] = g\_ H_EFL?E

Agrometshell test version 0.99

I Main window

Yersion of Monday September 23, 2002

Loading...

- How to i -
SUIVI database How to... —
Wi ater Balance
Interpolation ; making images from tabular data

- Calculations
View data
Editdata e These pages are not ready .........ooovvveiieininenn.

Setup and options
Running other software from Agrometshell As an example : This section could describe how to monitor the agricultural season using
+- futamating Agrometshell agrometshell.
H-Where can I get support?
These Help pages are build HTML, shown in the internet browser already available on the
systermn and could contain links to sources on the internet: |l
E.g. a mail link {Peter Hoefsloot) or a link to FAQ pages on the internet. ~
-




FAQO Agro-meteorological toolbox

& Agromet Shell [¥ersion of Tuesday December 3, 2002] -10] x|
File Edit | Wiew SUINMI  Calculate  Inkerpolate  Area  Help

AR E -
-
O L ﬁ’
S
A5CIT Texk... '-.-'arlclgram -1
| Calculate
Wiew set of files, .. :
WSl Dekadal 2
T WS daily Make input files From SUINI
W3l make images From resulks Run
Select Mode

Image calculakions with Formula. .

Stations. .. Rescale image to reference image

Adminiskrative levels Cuk-off image values

Skakion Lisks

Simple Variogram. ..

Inventory

Weather data b Some components

Crops and soils

Farmula | Interpaolate
i ’:‘ggre?ate - Make input Fil from SUVT
Map. HEFma= | Inverse distance. .,

Zo-Kriging k Regression...
Import * Assisked. .
ZIP archive k Step by Step »




FAQO Agro-meteorological toolbox

fa Create stationlists BEE
k :: EC List name: Sahel ‘
e List  Geographic | dmiristratve | ABALA (NIGER) B
W — . ABALAK (NIGER)
L BEE - St . ABECHE (TCHAD)
h‘ A ABOUDEIA (TCHAD)
List | Geograghic Adrministatie | - . ABOLIGOUDAM (TCHAD)
2 ABOULELA (TCHAD)
-+ AFGHANISTAN AB-TOUYOUR (TCHAD)
- ANGOLA ABUKO (GAMBI)
ACHRAM SONADER (MAURITANIZ)
BENIN » |[||roeremETT miceR)
L ADERBISSINAT (NIGER)
Selected| | [AD.E KORIA (MIGER)
. GENTRE-AFRIQUE
, ADRE (TCHAD)
. COTE DWOIRE = AGADEZ (NIGER)
- CAMEROUN A AGARAK (NIGER)
. COSTARICA AGUELHOK (MALD
.CAPOYERDE == | [ [AGUIE (MIBER)
.DJiBoUTI Gelpoted] | [AMOMA (NIGER)
[m—— AIOUN (MAURITANIA)
ETHIOFIA _ | [[|AKJOUJT (MAURITANIA)
N M i ALEG (MAURITANIA)
- BHANA ALFAKOARA (BENINY
- GAMEIA AWt DAM (TCHAD)
. GUINES: At DUAMENA BILALS (TCHAD)
- GUINEA-BISZAU o o AM HABILE (TCHAD)
ALY A - l d b M TIMAN CF. (TCHAD)
KENYA grO c lmatlc ata ase A TIMAR METED (TCHAD)
AW ZOER (TCHAD)
e management e
~LESOTHO g AMOURJ (MAURITANIA)
WAL ANSONGO (MALD
- MAURITANIA AOUINAT ZBEL (MAURITAR )
- MALAAY AOUROU (MALI)
e ARAOLANE (L)
FaLEL: ARIBINDA (BURKINA FASO)
FUltEs ARLIT (NIGER)
- NIGERIA ATAR (MALIRITANIA)
- RYVANDA ATCHIDA KOFATO (MIGER)
.5UDAN ATI (TCHAD)
-~ STHELENA [LonfLak: 178,47, 2221  RECTANGLE. -21.82, 28.45 70 2865, 10.24 ATOROU (NIGER) =
- BIERRALEQNE
- SENEGAL Save | Help

Save | Cance\l Help |




FAQO Agro-meteorological toolbox

SEDI Viewer [c:\agrometzhell 0.99\test6\bf2x020a_dat]

Add Image AddData Add Graph  Add Test

O A O R A -

Millet [bulrush | Burkina Faso: Dekadal Rainfal: | Burkina Faso: Dekadal R ainfall: | Burkina Faso: Maormal R ainfall | Burkina Faso: PET: 2002 | Burkina Faso; PET; 2003 | Burkqul ;l

|!iii Hi ’ [Lon [LaT lart [wmc  [Efrsin [croo-Ip# [cwele [pPidek [kl % [ [ka [is ke =]
"ARIEINDA EF" -0.87 14,23 370 | -993 |-99% 2 -999 -999 —999 |-99g |-993 |-993 | -999 |-ga3 ||

4 "BAGAS3I BF"” -3.30 11.75 280  -993 |-9393 z -933 -933 -993  |-993  |-999  -999  |-993 -999

s "BAGUERA EF" -5.42 10,53 315 | -993 |-99% 2 -999 -999 -999  |-999  |-993  -999  |-999 -999

5 "BAM [TOURCOING) EF™ -1.50 13.33 (264  -993 |-9393 z -933 -933 -993  |-993  |-999  -999  |-993 -999

7 "BANANFELEDAGA EF -4,33 11,32 329 | -993 |-993 2 -999 -999 -999  |-999  -993  -999  |-993 -999

] "BANFORE EF" -4.77 10.63 284  -999 |-993 z -993 -993 -993 |-999  |-999  -999  |-993  -999

] "BANFORA AGRICULTURE BF' | -4.77 10.62 270 | -933  -999 2 -993 -993 -999  |-999  |-939  -999 |-393  -999

10 "BANI EF" -0.17 13,72 |3l0  -999 |-993 z -993 -993 -993 |-999  |-999  -999  |-993  -999

11 "BARABOULE BF" -1.85 14.2z 308 -993 |-993 2 -993 -993 -999  |-999  |-939  -999 |-393  -999

1z "BARSALOGHO BF” -1.07 13.42 330 -999 |-g99% z -999 -999 -999  |-999  -gg9  -999  |-ggg  -ggg

13 "BATIE EF” -2.92  9.83 298 |-993 -993 z -993 -993 -999  |-999  |-939  -999 |-393  -999

14 "BAZEGAE BF" -1.33 11.73 300 -999 |-g999 2 -999 -999 -999  |-999  -g999 -999  |-9g9g9  -g999

15 "BEFEEL EF" -3.68 11.62z 291  -993 |-9393 z -933 -933 -993  |-993  |-999  -999  |-993 -999

15 "BEREGADOUGOT EF” -4,73 10,75 331 -999 = ] g g g

17 “EETARE BF" _1.37 |11.4% 305 | —gag [c:hagrometshell 0.99%test8\mv01081.x9f]

13 "BFOZDESH EFT -2.93 10,93 274 |70 100 AddImage | AddData AddGraph Add Test

13 "BFOZLGMN EF” -z.90 10.15 (244 |70 100

20 ~BF030000 BF™ -3.83  [10.40 |38l |70 wo | K AR O o= | g © P | AV | ‘ = ‘ (=1

z1 "BFO3DEGD EF” -3.23 10,95 (294 |70 100

22 "BFO3G000 BFT -3.18 10.33 335 70 100 output image ‘Edata map‘i‘ background image | parameters |

23 "BFOZFMPT EF” -3.43 10,12 457 |70 100

24 "BFO4BNFLl BF" -4.77 10.62 283 |70 100

25 "EF04ENFE. BF” -4.75  10.62 (284 |70 100 0- a0

z6 "BFO4BRGD BF” -4.73 10.75 305 |70 100

27 "BFD4NGLD BF” -4,80 10,08 (274 |70 100

25 "BFO4NIGL BF” -4.90 10.27 244 |70 100 EReor

29 "BFD4FDRO0 BF” -4,92 10,97 520 |70 100 @

30 "BF043DED EF” -4.23 10.65 (305 |70 100

31 "BFOSEGRO EF" -5.42 10,53 388 |70 100

3z "BEFOSLMNO EF” -5.35 10.58 (358 70 100

33 "BFOSSEEN EF -5.02 10,48 305 |70 100 3. g@g00

34 "BFOSSNDO EF” -5.17 10.67 335 |70 100 73.30

35 "BF1ODLGY EF -0.38 (11,97 274 |70 100 L

36 "BFlOGHES EF” -0.77 11,40 228 |70 100

37 "BF1OGRNG BF” -0.55 11.78 (310 |70 100

KNI

143g.0l82
Bl

Agro-climatic database
management




FAQO Agro-meteorological toolbox

2 SEDI Viewer [c:\agmet\agrometshell 0.99\testB\ref.img]
AddImage | AddData  Add Graph  Add Text

os2xlyadat (2] |

e s Al BoE|o

) Dekadal data

A

M= E3

SN IS RS (T R N IR (—Y‘Y—)‘ ﬂ
i
Country/List:  UGANDA {UG) ear: 200
Parameter.  Rainfall (RAIN; 005)
in0.1mm
SlatCode Statian [Jart [Jarz [Jand [Fetl [Febz [Fetd [Mat [Maz [Ma3 [son [ap2 [apd [Ma [Ma2 [May3 (ot |qu|
G x|uss W 8 10 0 0 0 B 8 10 I W0 A 70 81 120 430
| 100 UGsa B) 180 230 180 130 100 MO 20 30 W20 M0 20 20 280 20
| |10t UG100 B0}/ | 20 90 170 W0 80 |/ 40 A0 290 1@ B0 10 10
| |12 UG101 W0 40 480 /O 90 190 430 B0 MO 40 190 w0 1 W 10 10
| 103 uG102 W0 40 480 /O 90 190 430 B0 MO 40 190 w0 1 W 10 10
| 104 UG103 W0 40 460 D 90 190 430 30 A0 480 180 ;0 19 W 10 10
| 105 U104 0 30 40 230 90 160 380 280 280 30 WD 20 18 0 40 20
| 106 UG108 240 20 17 &) 90 0 20 00 ¥O M0 20 100 90 180 90
| |107 UG106 B0 180 230 180 130 100 30 210 30 A0 20 40 X0 /0 280 220
| |108 uG107 B0 200 20 170 10| 9 250 200 260 460 R0 320 1700 170 230 160
| 109 UG108 B0 180 230 180 120 100 00 210 M0 %0 200 380 200 20 0 200
| |1 uG10 0 @ 20 0 0 0 M|MQ 40 100 410 B0 240 140 420 4R0 430
| |10 UG109 B 250 200 180 B0 70| 140 180 150 200 80 R0 40 S0 140 6O
| 111 UG110 B0 240 200 180 70| 70| 150 180 150 20 80 A0 S0 G0 140 70
| 112 UGN B0 250 200 180 &0 70| 130 180 140 180 0 180 a0 40 130 50
| 113 uG112 B0 110 80 40 0| 60| 170 70 410 460 80 260 160 20 @ 20
| 114 UG113 8 100 80 40 0| 60| 170 70 410 460 80 260 160 20 @ 20
| 115 UG114 B0 100 80 40 10| 60| 170 70 410 460 80 260 16D 20 A 20
Disply: 1253 [image: 22,0 Lon/Lat. 2822, 73,42 | 116 UG115 W 140 1. 70 0| 80| 20 0 0 40 w0 20 170 W @ 20
| 117 UG116 10 20 0 13 9% 110 280 170 0 460 120 220 170 4 20 20
| 118 uG17 W0 40 460 0| 90 190 430 30 0| 450 190 3,0 19 7@ 100 10
Bl uG118 230 400 460 260 90| 190 430 30 0| 450 19 30 180 0 w0 10
| o
(S I (S I S O (R A ¢ @E ’—r\ Normals
SlatCode Statian Jarl [Jan2 [Jand [retl [Febz [Febd [Man [Maz [Mad [spn [ap2 [aps [Ma [Ma2 [Mayd [ount |J4i|
ﬂm r|uas B3 73 119 86 213) 266 9 373 3/ 33 30 6 2%
UG 188 133 180 188 186 241 297 353 4 B0 EBR 5 4% M6 7 a8
A ro- climatic datab ase UG100 M .6 1720 179 18] | a7 33| 30| 4 48] M8 2| W X3 AT
8 o
B [Total 10835 mm  |Mini: 46mm [Maxi: 533 mm

management
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FAO Agro-meteorological toolbox

Distribution of Rainfall and Potential Evapotranspiration

0

704

B0

a0 4

404

Concept of Growing Period

Ouagadougou {Lon. -1.31W - Lat. 12.21N)

e 1175 R AN (1)

Humid Period G PET (o)

F——

_’—\:

Niamey (Lon. 2.10E - Lat. 13.29N)

i
[P |

JuL |

SEP |

13 PETTZ (1)

Crop calendar of VIET NAM

Wirter-Zpring Rice (Morth)

o Wirter-Spring Rice (South)

Tenth month Rice (Marth)

Tenth month Rice (South)

= Summer-Automn Rice

JOF. M A M J J A S 0O M D

@FAD 1933
Source: USOA

| W Zovving OHarvest |

Agro-meteorological model



FAQO Agro-meteorological toolbox

Cropping season: 1996-97

FAQ Water Satisfaction Index for Millet (buirush)

Station Mame: NMIAMEY -AERQ (Elevation: 227 m)

Crop type: Millet (bulrush) - Cycle Length: 9 dekads

Total water requiretnents: 359 - Normal water requirements; 258
Planting dekad 18 -Maximum soil water storage: 60 mm (WHC)
EffectiverTotal rain: 100% - Pre-season Kcr: 0.15

DEE NOR ACT WEREK PET ECE WE AvW SW

8 1 999 1 91 015 14 1200
9 2 295 L 92 015 14 110
10 D 295 0 B 015 13 -1200
11 2 295 L B 015 13 -1000
12 4 299 4 B 015 13 -8 0
13 B 2 z 24 015 14 110
14 12 1 1 23 015 14 1200
15 16 75 75 B 015 13 62 &0
16 17 0 0 79 015 12 -11 48
17 23 44 44 75 015 11 33 &0
18 31 23 23 71 032 23 0 &0
13 45 21 21 &9 051 35 -4 46
20 52 74 74 1) 071 47 27 &0
21 56 26 26 &3 0.9 57 31 2%

22 &0 126 136 57 1 57 79 &0
23 59 38 58 54 1 54 4 &0
24 53 38 58 53 081 43 15 &0
25 39 -29% 39 55 053 2% 10 &0
26 30 -29% 30 57 025 14 16 &0

SD  INDEX
0 100
0 100
13 100
0 100
48 100
4 100
15 100
10 100
16 100

0.6
0.55
0.5
0.45
04
0.35
0.3
0.25
0.2
0.15
0.1

Millet Yield (T/Ha)

Agro-meteorological model

Millet Yield vs Actual Evapotranspiration

Niger (1982-89)
| y=0.0019x - 0.0906
| R'=08705
| o YIELD
| —Linear
1 regression
150 200 250 300 350

Actual Evapotranspiration (mm)
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& Results of water balance calculations

KET83 KE
KE184_KE
KE185 KE
KE186_KE
*KE1H7_KE
*KE188_KE
“KE189_KE
KE19_KE
KE190_KE
KET91_KE
KE192 KE
*KE193_KE
KE194_FE
KE195_KE
*KE196_KE
*KE197_KE
*KE198_KE
*KE199_KE
*KEZ_KE
KEZ0_KE

*KE 200_KE
KEZ01_KE
*KE2(02_KE
*KE203_KE
*KE204_KE
* KE 205_KE
*KE 206_KE
KEZ1_KE
KEZZ KE
KEZ3 KE
KE24_KE
*KEZE_KE
KEZ6_KE
“KEZT KE
KEZ6_KE
KE29 KE
“KEGKE
*KE30_KE
*KEFN_KE
*KE3Z_KE
KE33_KE
*KE3A_KE
*KFaR KF

|

Graph |I|Iater balancel Su.mmaryl Bangeland indexl

I Fainfall
I /vster requirement of the crop

—\Mater Setisfaction Index (st start of dekadiday)

75

70

G35

B0

Rainfall and Water requirement
£
o

20

154

Feb-dek-1

Feb-dek-3 har-clek-2

Apr-cek-1

Apr-dek-3

May-cek-2 :K

) Results of water balance calculations

KE183_KE
KE184_KE
KET85_KE
KET86 KE
" KE187_KE
*KE188_KE
* KE183_KE
KET9_KE
KET90 KE
KE191_KE
KE192_KE
* KE153KE
KE194 KE
KE195_KE
*KE1%_KE
*KE197_KE
*KE190_KE

=] %]

Al| Graph Water balence |Summary| Rangeland index

BEER

DATE
Tan-dek-1
Tan-dek-2
Tan-dek-3
Feb-dek-1
Feb-dek-2
Feb-dek-3
Haz-dek-1
Haz-dek-2
Haz-dek-3
pr-dek-1
hpr-dek-2
pr-dek-3
Hay-dek-1
Hay-dek-2
Hay-dek-3
Tun-dek-1
Tun-dek-2
Tun-dek-3

Surplus:
ETA:
Hozu. index

Agro-meteorological model

NOR  ACT WRE
10 0 0
& 1 1
10 15 15
13 0 0
15 0 0
18 0 0
zl 2 12
2¢ 0 0
33 4 4
4z 50080
5L 1 1
43 KERE]
46 18 13
43 16 16
37 o 1
30 i1l
2¢ ozl
3l 1717
Oun (EXWT)
2Z7un

2 100% (IndxNor)

PET ECR WR Al S0 /D INDEX
38 0.15 & -6 0
37 0.15 & -5 0
40 0.15 & 3 3
42 0.15 & -6 3
48 0.15 7 -7 0
38 0.15 & -6 0
46 0.15 7 5 5
48 0.20 1o -10 0 -0 97
43 0.20 10 -6 0 -6 35
28 0.58 16 34 M (U1}
4l .08 43 -42 0 -& 93
3l1.z8 3% 40 40 (UK}
37128 46 18 12 (UK}
36 1.28 45 -9 0 -17 &8
38 l.28 48 -38 0 -3 ™
31113 37 -6 0 -26 63
28 0.30 25 -4 0 -4 68
3l0.60 19 -2 0 -z &7
Deficit: Lllun (DEFWT}

% data avail:l00%  (3AVAIL)
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Addimage &ddData AddGraph  Add Test

S VAN S
final index ‘Enmma\ \ndex5| actual evapotianspiration |

Ll R T
=10 ta 21
) SEDI Viewer [c:\agmet\agrometshell 0.99\testB\os2x01xa.113] =21 to 31
Add Image | AddData Add Graph  Add Text -t te
-4 o 51
’T:K{"?*7*H€®®|*’\/§| ﬂ|ﬁ -5 o2
52072
l-72t0 52
final index ‘ normal index | aclual evspoianspiration: | ->82 oER
| et -:4?:;:; o0
=8110 148
=149 10 206
-:205 to 263
-:263 to 321
321 to 378
-:435 to 493
-3 t0 550
-:550 to 592
Mizzing

A

& SEDI Viewer [c:\agmet\agrometshell 0.99\testB\os2x01 xa.108]

¥ o 2| B e e|Nve wE o

final index

nomalindex | actual evspotranspiation |

— =0to10

=1010 21

|

=2110 31
=51 o 41
-1 to 51

l-czt072

sz 10 92
5210 100

Missing

Agro-meteorological model




FAO Agro-meteorological toolbox

SADC Countries — Cropping Season 2002-03

Maize Water Requirements Satisfaction Index

Agro-meteorological model as at 307 April 2003
Average (1997-98/200102) WRSI

85

84

< 50 Failure
50 -60 Poor

60 - 80 Mediocre
80 -95 Average
95
99

-99 Good
-100 Very Good

Data source: NOAA, FAQ - Prepared by: FAQO-SDRN, Agrometeoralogy Group
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SADC Countries — Cropping Season 2002-03
Agro-meteorological Maize Yield Estimate

. as at 30" April 2003
Agro-meteorological model

Average Yield (1997-98/2001-02) in TiHa

i

0.94

Yield (TiHa) (oo

W<02 Ho2-05 CJos-10 CJ10-15 W15-20 W>20
Data source: NOAA, FAO - Prepared by: FAO-SDRN, Agrometeorclogy Group



FAO Agro-meteorological toolbox

‘, SEDI Viewer [c:‘agrometshell 0.99\test6\bi2x020a.dat]

"BF0ZDESN

4 "EF0ZLGMN 5

5 "BFO030000 BF™ -3.83 10.40 381 70 100 16 13 .30 .34 .45 .56 .67 il .89
-1 "BFO3DBGO BF™  -3.23 10.95 284 70 100 14 16 .30 .38 .50 .63 il .88 ]
7 "BF03G000 BF™  -3.1& 10.33 335 70 100 16 13 .30 .34 .45 .56 .67 .78 .89
8 "BFO3EMPT BF" -3.43 10.12 457 70 100 18 13 .30 .32 .42 .51 .61 .71 .81
g "BEF04BNF1 BF™  -4.77 10.62 (283 70 100 15 13 .30 .36 .45 .59 .71 .82 .94
10 "BFO4BNFR. BF"  -4.75 10.62 284 70 100 15 13 .30 .36 .48 .59 .71 .82 .94
11 "BFO4BRGD BF™ -4.73 10,75 305 70 100 15 13 .30 .36 .48 .59 .71 .82 .94
1z "BFO4NGLD BF™  -4.80 10.0& 274 70 100 17 13 £330 Ak .43 .54 .64 .74 1]
13 "BFO4NNGL BFT  -4.90 10.27 244 70 100 la 13 .30 .34 .45 .56 .67 .76 .89
14 "BEF04RDR0 BF™  -4.92 10,97 520 70 100 14 13 .30 .38 .50 .63 il .88 ]
15 "BF043DED BF" -4.23 10.65 305 70 100 16 13 £330 .34 .45 .56 .67 .76 .89
16 "BFOSEGRO BF™ =-5.42 10.53 366 70 100 16 13 .30 .34 .45 .56 .67 il .89
17 "BFOSLMNO BF™  -5.35 10.83 (358 70 100 15 13 .30 .36 .45 .59 .71 .82 .94
18 "BFOS3EEN BFT -5.02Z 10.43 305 70 100 15 13 .30 .36 .43 .59 .71 .82 .94
19 "BFOSSNDO BF™ -5.17 10.67 335 70 100 15 13 .30 .36 i .59 .71 .82 .94
20 "BFLODLGY BF™  -0.3% 11.97 274 70 100 1z 13 .30 .42 .56 .71 1 .00 ]
21 "BF1OGNES BF™ -0.77 11.40 (223 70 100 13 13 .30 ack) .53 -1 .80 .93 .00

"BFLOGENG

{3 SEDI Viewer [c:\agmetiagrometshell 0.99\test2\pet var]

Other agro-meteorological tools




FAQO Agro-meteorological toolbox

f; SEDI Viewer [c:\agrometshell 0.99\test8\rain_083sediinv.img]

AddImage AddData AddGraph Add Test

A¥Oo2a[Res velnE g

‘ datamap ‘ backaround image | parameters |

Tp P

=010 33
=33t 67

Spatial interpolation tools

165 to 200
200t 233
25 t0 265

255t 299

& SEDI Viewer [c:\agrometshell 0.99\est8\mv01081.x9(]
Add Imags | Add Data Add Graph  Add Text

Rk ¥ o2 B e Ve B E|D
autput image ‘ data map “na:kgmum.ma;a” parameters |

L, Tg

>011000

=00t 0.1
T =04t002
021003
W-03t004
W-04t005
05006

Missing

Display: 216, 407 Image: 281, 530 Lon/Lat; -8.53, 963 Walue: 1700 |



FAQO Agro-meteorological toolbox

&5 SEDI Viewer [c:\agmet\agrometshell 0.99\testE\ref.img]
Add Image  AddData Add Graph  Add Test

e PNV e B HEH G

x %0 2

reting |

Image manipulation tools

=0 to 26
=26 to 52

Color table editor [C:AMONITASAHELAYIELDA 2002\ moMY1ELD_cl. CLR] |

HE O

a

Thiz image: C:AMOMNITYSAHELSYIELD 20025 mabldkdill]
Uzetul range : 0 - 253 [0.00 - 271.33]
Mizzing walue : 254 [272.41)

111 - 150
151.22 270.26 » 150

4] | o

o

.

Displaw 337, 23 Image: 61,5




File Data Tools Help

ol x|6lzl2|8| ¢l

TS Databazes GlobalS00 Databases

20010430

-999 42 -999 0 6/------- 6009
42 35 0 16/-///WW-6010
43 37 1 16/////R/R 6011
-999 39-999 0 6/-—-—--—-- 6012
56 43 23 23 6/MMRR/W 6030
53 42-999 0 6//FF//// 6043
57 44-999 0 6///////] 6049
57 45 11 11 6////1/1] 6052
61 48 0 06////W/// 6058

1999 1994 GIS
1995
1396
1997 GlobalS0OD
19498

= Export Data

Courtries | Slatinnsl Hegiuns' Eustu:uml .-’-'-.real

40900 40933 Afgharnistan ﬂ
13600 13699 Albania

B350 60E94 Algeria

BE100 65499 Angala

7A846 73843 Anguilla [Virgin 1zlandsz)

29000 89999 Antarctica

73880 73864 Antiqua, St. Kittz, Mewviz, Barbuda, a
ava00 37333 Argentina

34100 95999 Australia and Additional |zlands

11000 11399 Ausztria

7a0a0 73143 Bahamasz, Turks and Caicos |slands
41150 41159 B ahrain

41850 41333 Bangladezh ﬂ

—Dates

Year

¢ Dekadal [1994
¢ Monthly 1335
1336
1957
1933

[ &llYears

[ &l Manths [ &l Dekads

Souce—————— Data

i* GlobalSad & R
i~ Gtz [
* FAOCLIM L

7403400 1714

Near real-time
meteorological data

— Output Farmat
= Comma-zeparated
i Fivadawidth I‘II'I




FAOCLIM-2

FAOCLIM 2

=y World-wide|
- e agroclimatic
" database

Ll 54

1 e Y
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e T b

FoZ igromedorolog ¢ Sroup, Fome 00




FAOCLIM-2

y FADCLIM 2 - World-Wide Agrochimabic Data Baze

Food and Agriculture Organization
of the United Nations

I
E Environment and Natural Resources Service - Agrometeorology Group k“}
e =

Mext > |



FAOCLIM-2

28106 stations

Monthly data for up to 14 parameters
recalculated averages (1961-90)

FAOCLIM exports data for further processing
GeoContext visualizes the data in FAOCLIM



£ FAOCLIM 2=
File  Help

2l e

FAOCLIM-2

— Select ztations ta include in Export

By Country | Countries I Al Stations I Interactive Map I

Countries Slations
ALBAMIA, g B722, BakilvaM
ALGERIA BY0E, BUST
AMGOLA, 6719, CHAKHCHARAM
AMTARCTIC B¥36, FalZaBAD
AMTIGUS_aMD_BARBLID: B702, FARAH
ARGEMTIMNA, BF12, GARDIE
ARMEMNI, E711, GHaZMI
ARUBA B720, GHELMIM
ALSTRALLA E716, HERAT (
ALSTRIA B729, JABLIL-S4RA] =
AZERBALAN
BAHAMAS ll [T Select All Stations

— Select Output Format — Select Year(z)

N
& Average-T abular Fomat [Averages) =

" Sernes-Tabular farmat [Time Seres)
= CSOS_AVE format [ Averages |
" CS05_TS format [ Time Series |

I Llfeas

E=port File:
IE: “Program Files\FADCLIM 2\ DutputhEXPORT19.DAT

Coordinates

-1.73

|FAQ Climatic Database Extraction T ool

— Select Wariables to Export

Simple I E xtended

[ Mean masimum temperature
[~ Mean minimum temperature
[T Mean temperature

[T Mean night-time temperature
[T Mean day-time temperature
[~ Taotal rainfall

[T Dew point kemperature

™ Dalzakiua baieaidiin

I'I1.EE
|4?.33
|-24.1E




FAOCLIM-2

% GeoContext - FAGULIN 2000 - JAFRICA < ihap) £ Feature ANSTHURR Pia] B
fﬁ‘ E'I ElEW MEIFI ﬂata ﬂl“dﬂw ﬂEIP R airpD aps I DewPaint I HelHumll:l I TempMightTime I TempDapTime
GlobalRad | SunFractlnn | WindSpeed | YWapourPress I SunzhineH ours
% Eﬂ @ g[é ﬁ [ﬁ |/_$ Stationlnfo | Pet I T emphd earibdax I TempMeantdin I Tempdver
Froject | Attributes ﬁumrﬁary Chart Buery  Theme  Chart mﬂ‘“”b”te g;"“e |
- | = Ste!tic-n RENE SYLHET
i g Rainfall January 9 mm
@ R ainfall Februam 32 mm
; — % | Rairfall March 105 m
Bedraw - | Painfall &g 359 mm
4 Rainfall b ay 538
- R ainfall June 822 mm
_@ / Rainfall July 815 mm
Fit &l ’jj, R ainfall August B48 mm
R ainfall September 531 mm
Q _,.:-"“"_'_r Rainfall October 245 mm
R Rainfall Movember 130 mm
_|F| Rainfall December 11 mm
@ LCloze I Help |
: !
Qut S /
¥ rowe —
Pan Fa -
T ainfall [rrrn) Temperature [°C)
200 dr
Diztance 150 a0 A -
K - ==
¥= 100 1 204 -
Coard gE= TES.
50 10 =i — ===
e ¢ B : = 7
Legend { ' \,T P
— l_,_ JEMAMIIASOMND JFMAMIIASOMND
|| Scale: 15861435 [ —i00km— |
| = Rain mAver iz Ehin




2% Microsoft Excel

- Exportl.dat
Jls.ﬁlj File Edit View Insert Format Tools Data Window Help

FAOCLIM-2

EEHSRY BRI 0

co B AR S P -

]!.ﬁ.rial il B BIE|§§EIE%,*DE+°E|£§£;|£-&-£.
Az M =| AFGHANISTAN
A | B | i | D | E F | G |

1 [COUNTRY WAME  STATIOMN-ID WMO-CODE STH-MAME Lo LAT ELEWVATION { ELEMEMT- EIE_|
2 [AFGHANISTAN _ JAFBSBGHL 0 BAGHLAN BE.75 6.2 510 207
"3 [AFGHANISTAN  AF14BSTD 40958 BUST £4.37 31 55 780 287
i!ﬂFGHANlETﬂN AFTOFZBD 40904 FAIZABAD T04a2 X b 1200 287
B |AFGHANISTAN  AF2ZFRHO 40974 FARAH F2.13 32.37 700 a7
B |AFGHANISTAN  AF38GHZN A0OBE GHAZM| FE.42 3343 7183 207

7 |AFGHAMISTAN  AF45GHLM 0 GHELMIN 65.3 34.33 2070 287
B |AFGHANISTAN  AF43HRTO 40938 HERAT F2.22 3427 g4 a7
0 |AFGHANISTAN  AFS9JBLS 40032 JABUL-SARA FO.25 3613 1630 207
10 AFGHANISTAN  AF40JLLB 40954 JALALABAD 70.47 34,43 580 a7
11 |AFGHANISTAN  AF49KBLD 40948 KABUL-AIRPORT Fa.22 34 55 1791 287
_1_11_!.&FGHAN|5T.&.N AF1akMDH 40990 kAMDAHAR-AIRPORT 65,845 a4 1010 287
13 AFGHANISTAN  AF49KRZM 40949 KARIZIMIR £9.05 34,63 1905 287
14 |AFGHANISTAN  AF39KHST 40971 KHOST F9.95 33.35 1145 287
15 |AFGHANISTAN  AFBSKNDZ 40913 KUNDUZ 68.92 36.67 433 2a7

16 |AFGHANISTAN  AF46LLOD 0 LAL B3 345 2800 a7
17 |AFGHAMNISTAN  AFBTMZRS 40011 MAZAR--SHARIF F7.2 6.7 378 207
1B AFGHANISTAN  AFS4MMNO 40922 MIMANA B4.77 35.93 815 287

189 |[AFGHANISTAN  AF43QDS0 0 QADIS F3.42 34.8 1280 a7
ED 'ﬂFGHﬂNlETﬂN AFESSHBR 40903 SHEBIRGHAR 6572 36.67 360 287

21 |ALGERIA DZTODRRO FOG20 ADRAR -0.28 27,85 263 287
22 |ALGERIA DZ20MSFR BO5ED AIN-SEFRA 06 3277 1058 287

23 [ALGERIA DZG3LGRO 0 ALGER 3.04 3677 11| 287
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Faoclim2003
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SDRN Geo-Network concept

System
Functionality

Interface .
Requirements

* Web-based access

» Desktop access

* Dynamic mapping

* Document publishing
* Dynamic reporting
Data / System Management - Data management tool

User Functions
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* FAOMAP Raster data data
« ARTEMIS

Web server Web server
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LocClim - Local Climate Estimator

% LocClim_ FAD Local Climate Estimator Yer 1.0 - [Raster Map]
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LocClim - Local Climate Estimator

Estimation of local climatology based on
FAOCLIM2 data

Optimized database for fast access to
“neighbors”™

Altitude and geographic gradient correction
Final version with inverse distance and kriging

Error estimation



LocClim - Local Climate Estimator
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LocClim - Local Climate Estimator
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LocClim - Local Climate Estimator
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LocClim - Local Climate Estimator

ﬁ" LocClim, Local Climate Estimator of the FAD, Jurgen Grnieser, April 2001
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LocClim - Local Climate Estimator

a LocChm: Local Chmate Eztimator, Jurgen Grniezer, FAD, September 2001 - Microsoft Internet Explorer
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LocClim

An Estimator for the Climate of any Location on Earth

rs

This Web wersion of LocClim only prowides monthly expectation valuesz. The full version can be ordered at the address given below.
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A D A M - wv. 1.3

Medians, Averages, Deviations And More.
MULTI-IMAGE ETHTIETICE by pixel and tlme

Project GCP-/INT/578-MET <(ARTEMIS)> - UM FAOQ
(written by 5. Griguolo — Univ. Uenice - Italy>
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| ADDAPTX.EXE

ADDAPIX

=
Hdda )
J
A PACKAGE FOR ANALYSING, CLASSIFYING AND DISPLAYING

A SET OF IMAGES PIXEL-BY-PIXEL
Uersion 2.85 - Sep 38, 2862

Conceived by 5. Griguolo and written with M. Mazzanti — Uenice (Italy’
Support received from Project GCP/INT/S578/NET <ARTEMIS)> of the UN
Food and Agriculture Organization (FADY is gratefully acknowledged

Contacts: silviolPcidoc.ivav.unive.it (Silvio Griguolol
fred.znijdersPfao.org (Fred Snijdersl

to continue
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Z
N
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ACOMPIX

NGPIX

EXTRACT

DISPLAY

SELECT

ADDAPIX

Merges suitably a temporal sequence of
images

(optional) selects the region(s) to which to
restrict the clustering procedure

Principal Components Analysis of the table
pixels x time variables

Non-hierarchical Clustering of Pixels

Converts any partition computed by NGPIX
into a classified image for DISPLAY

Displays profiles of pixels and classes
in graphic form

Selects only pixels belonging to some
classes for further processing

Program chaining for zoning mode



ADDAPIX

current seasaon
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crops a desired window

from all images {IMAGCROP)
merges input images,
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DIFFER
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of active pixels
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classified images

DISPLAY,
GRAFIC

display profiles of pixels and
classes in graphic form

Program chaining for monitoring mode




ADDAPIX

Zoning mode: Agroecological
zoning of Morocco with
NOAA-GAC NDVI data




ADDAPIX

Vegetation Index - Difference between
1999 and the 1982-'98 average. Classified

: FAO - ARTEMIS

Monitoring mode: Assessment of 1999 Cereal
Production in Western Africa with NOAA-GAC NDVI
data
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WinDisp - Display and analysis tool

BT e s cEQRQONAARA|OWE|+~/0D A« n

Series - Images = Skats - Header - SEDI -

WINDISP 5.1

TR
Multilingual “ersion

Map and Image
Display and Analysis Software

Developed by:

i ML LRI ' =) Spot-Vegetation 11-20 August 2003

For the following organizations:

The US40 Famine Early Warning System (FEWS) 4-km reSOlutiOn

The U% Forest Service (USFS)

The US Geological Survey (USGS)
GIS|

WinDisp was originally developed for the FAD Global Information and Early YWarning System # )
with funding from the European Union. Improvements to WinDisp (version 3.0) were funded
by the USAID Famine Early Warning System, the USGS EROS Data Center, FAD ARTEMIS, the SADC . L 1 .

Food Security Unit, and the US Forest Service. Improvements included the transfer of functions from + F
the IDA& software originally developed for FEWS. The SEDI routines were developed by Peter Hoefsloot. Map and Image Display and Analysis'Software
Documentation was prepared by Eric Pfirman and lsabelle Charlier. Translations by lzabelle Charlier, .
Andrézs Ravello and John Lewds. This program iz in the public domain.
Release 5.12

[ 451, 415 |



WinDisp - Display and analysis tool
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VAST

V.A.S.T.3 - Vegetation Analysis in Space and Time - 3
Version 3.0, September 1994
Written by Felix F. Lee
Usage:
VAST3 <cc> <yr> [inpath] [outpath] [ext] [st mon] [ed mon] [pbase] [ptol]

cc = 2 character country code (e.g. ML, CH)

yr = 2 digit year (e.g. 82, 88, 92)

inpath = up to 15 characters input data path (full path)

outpath = up to 15 characters output data path (full path)

ext = up to 3 characters file extension (e.g. IMG, SNI)

st mon = starting month; the first dekad of this is used.

ed mon = ending month; the third dekad of this 1s used.

pbase = base NDVI count unit value for starting date

ptol = minimum NDVI increase used in starting date calculations
<> = required parameters [ ] = optional parameters.

Example: VAST3 ML 82 C\TEMP C:\OUT
Default Values: pbase =107 ptol=5 st mon=4 ed mon=11 ext=IMG



VAST

PBASE (default 107 on the 0-255 scale) corresponds to an NDVI
value of 0.098.

It 1s meant to exclude spurious increases in NDVI when there is
no effective vegetation on the ground. Santacroce uses 0.12.

PTOL is the tolerance used to decide if a rising trend can be
declared the start of the season. If, from a given dekad, during the
time interval t to t+2, at least two steps increase by at least PTOL,
and there 1s no decreasing step, then t is declared the beginning of
the season and decome SDAT, the stating date.



VAST

OUTPUTS

SDAT = the starting dekad

PEAK = the dekad at which NDVI peaks

HORZ = PEAK - SDAT

SVAL = the value of NDVI at SDAT

PVAL = the value of NDVI at time PEAK

VERT =PVAL - SVAL

EVAL = the NDVI at time PEAK + 4

DROP =PVAL - EVAL

SLOP = the slope of the line joining (SDAT,SVAL) to (PEAK,PVAL)
CUMM = the sum of NDVI values from SDAT to PEAK

SKEW = the ratio between the sum of the three NDVI values after PEAK
(peak+1 to peak+3) and the sum of the seven values from Peak-3 to
peak+3....



SMIDA

 DOS program
« Series of digital images

« Temporal interpolation of missing values



CropWat

Cropwat 1s a decision support system developed by
AGLW having as main functions:

e to calculate: reference evapotranspiration, crop water
requirements, crop irrigation requirements;

* to develop: 1rrigation schedules under various
management conditions, Scheme water supply;

* to evaluate: rainfed production and drought effects,
efficiency of 1rrigation practices.
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Scheme Irrigation Management
Information System (Simis)

SIMIS 1s a decision-support software that has been
developed for the purpose of facilitating the management
tasks of 1rrigation schemes.

This program 1s not limited to the water aspects but
covers all the major issues of the day-to-day management
activities and also includes control of maintenance,

accounting, water fees and other relevant tasks.



Scheme Irrigation Management
Information System (Simis)

Irrigation network

| Sectorization |

Water management and financial
management modules

Project data module

Outputs




http://www.fao.org



FAO WEB sites

Environmental information
http://www.fao.org/sd/Endef en.htm

Links of agro-meteorology
http://www.fao.org/sd/ENlin en.htm

Digital datasets and agro-meteorological data
http://metart.fao.org/default.htm

WinDisp
http://www.fao.org/ WAICENT/faoinfo/economic/giews/
english/windisp/windisp.htm

FAO-WMO Agro-meteorology Internet Conference
Agromet-L({@mailserv.fao.org




