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1 Introduction

Farmers all over the world face weather risks. These risks remain very real even with the introduc-
tion of new crop varieties, crop production technology such as irrigation, and new management
practices that offer the potential to increase yields and improve resistance to weather events.

Especially in developing countries these risks have a severe impact on the livelihoods of farmers
and their dependents. Farmers remain highly susceptible to extreme, uncontrollable weather events
that can severely impact both quality and yield of a crop. Such events include excessive or
insufficient rainfall and extreme temperatures.

Generally these weather events cannot be controlled. In recent years it has become apperent that the
threat of climate change could have a severe impact on farmers livelihoods.

Since the year 2000 the World Bank’s Commodity Risk Management Group (CRMG) has been
looking into possibilities to set up weather insurance for farmers and their governments to comple-
ment its price risk management work in commodity markets.

Just as with any insurance, the principle is based on paying a premium every year and receiving the
pay-out whenever the insured risk actually occurs.

CRMG was involved in its first index-based weather risk management transaction in India in June
2003, the first-ever weather insurance project in the country. Since 2003 there have been several
other pilots around the world, including completed pilots in Ukraine, Ethiopia, and Malawi, and
upcoming pilots in Kenya, Tanzania, Thailand and Central America. Successes like the market
growth in India have had significant demonstration effects and have proven that weather risk
management for farmers in the developing world is possible through insurance-type instruments.

A number of articles have been published to describe the use of weather insurance in developing
countries. A very readable overview has been written by Erin Bryla and Joanna Syroka (2007) and
can be found here:

http://www.un.org/esa/sustdev/publications/innovationbriefs/no2.pdf

1.1 Developing weather based indexes

In an insurance transaction the payout is triggered by an agreed exceedence of a certain factor, index
or parameter. For a successful application of weather insurance, developing a usable trigger index is
a key element. This index should have the following characteristics (Gommes, 2006):

> Tamper-resistant : potential beneficiaries of the insurance should not be in a position to directly
or indirectly manipulate the index.

Objective: once the methodology has been defined in precise enough terms, the index value
should be independent of the person who carries out the calculations.

-

> “Good” correlation with crop yield : A “poor year” is defined as a year in which conditions are
bad enough to trigger the payment of claims to insurance subscribers.

»

Insensitivity to missing data : the best way to circumvent the occurrence of missing spatial data
is to use gridded information that is not too sensitive to individual missing stations, provided
sufficient data points are available and the interpolation process takes into account topography
and climatic gradients.

> Transparency: the methodology has to be made available to potential subscribers of the
insurance. Crop insurance indices will be published regularly in national agrometeorological
bulletins and other.
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1.2 The Ethiopian experience

In Ethiopia crop yields are to a large extend predicted by the amount of available water compared to
water requirement. One could argue that total rainfall during the season is therefore a good
indicator. This has proven to be too crude an indicator. Drought and flooding within the same year
can result in seemingly favourable total rainfall amount. It has been found that a simple Water
Balance Model correlates better to yields.

In 2006, a pilot was conducted in Ethiopia to gain experience including the design of an index (Hess
and Wiseman, 2006). Subjects of study were the translation of the index into an underwritable
insurance contract and how the index was monitored and evaluated throughout the 2006 agricultural
season. More information can be found here:

http://www.wfp.org/policies/introduction/background/documents/Ethiopia.pdf

or
http://www.irinnews.org/Report.aspx?Reportld=75865

Building from the technology and experience gained in 2006, WFP and the World Bank jointly
investigated in a more comprehensive ex-ante risk management strategy involving an expanded risk
financing facility that moves beyond commercial insurance.

1.3 LEAP: a software platform to calculate weather based indexes

In 2006, a new software environment for drought indexing, designed specifically for the local
Ethiopian context was initiated by WFP. The name of the package is LEAP. The letters of the word
LEAP originally stood for Livelihood, Ethiopia, Assessment, Protection. The design goals of LEAP
are:

2 Platform for the calculation of weather based indices, starting out with the calculation of a water
balance indicator (WRSI) designed by FAO and used for many years. The WRSI is based on a
small set of input data, is transparent and being used with success for many years by FewsNET
(Africa), JRC of EU, (worldwide), FAO (Africa and Asia); AgrometShell and others.

Extensibility: Built-in ability to produce indexes related to rangeland, farmers livelihoods,
flooding and funds needed to protect livelihoods.

Although the platform is currently filled with information for Ethiopia, it should be usable
outside Ethiopia.

Compatibility with AgroMetShell and other existing software
All results viewable in maps.

Grid based. This is important to ensure the above-mentioned insensitivity for missing data. For
Ethiopia, a 0.1 degree grid has been chosen. See paragraph 1.1.

Different input and output datasets give the possibility to work with scenarios
Lots of pre-loaded and pre-calculated data.

Flexible number of crops

YYYY ¥YY¥YY ¥ ¥

Specific Import functions for data from all sources available.

Although the tool is designed to support index calculation for ex-ante risk management purposes,
many other uses are possible. Notably studies into irrigation, climate change, soil characteristics and
crop varieties.
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1.4 Theincorporated LIU database

Since version 2.30 LEAP incorporates the LIU national livelihoods database as an extra layer of
information valuable for Food Security. The LIU unit and USAID have graciously agreed to have
the database integrated into LEAP.

The main goal of the LIU (Livelihood Integration Unit) was to improve the accuracy and
objectiveness of the seasonal and annual needs assessments in Ethiopia while building capacity,
with an objective of handing over its core functions to the Ethiopian government. The sponsor
USAID is committed to work together with the Ethiopian government to incorporate access into a
livelihood framework and support the government to develop “nationwide livelihood baselines
against which the impact of shocks will be measured”. The LIU project runs in parallel to the LEAP
project. The projects are perfectly aligned in the sense that the objectives are alike “improve the
accuracy and objectiveness of the seasonal and annual needs assessments in Ethiopia while building
capacity” but take the subjects from different angels. While LIU invests in knowledge on micro
level household livelihood strategies, LEAP uses macro level more physical information (soils,
crops, rainfall etc...) to serve the same goal.

The methodology used by the LI1U is the Household Economy Approach, a systems based approach
to food security analysis that looks at all the components that make up the local economy (crops
including cash crops, livestock, labor, remittances) and enables the impact of a hazard on each
component to be evaluated when combined with appropriately collected monitoring data, collected
either monthly or seasonally.

The Atlas of Ethiopian Livelihoods draws on data assembled by the LIU. Data that makes it
possible to piece together a comprehensive and holistic picture of how rural households in Ethiopia
make their living, and how they get by from year to year. This atlas has resulted in a unique set of
detailed information about household economic operations. The original intent of this campaign was
to provide a basis for improved national early warning, the premise being that it is possible to better
predict the variable localized impacts of drought, market shocks, and other transient hazards on
households’ economic well-being if we first understand the extent to which households in different
areas of the country depend upon their own production, local and regional markets, and informal
sources of income.

The database has the following characteristics:
O 853 different parameters
196,826 single data items
Converted from MS Excel to MS Access for easy access to the data in LEAP

The database is open for other uses

O0Oo0oao

Possible future versions of the atlas can be imported in LEAP with a special function.

1.5 Getting the software and more information

The LEAP software is free. The latest version of the software can be obtained from the WFP site:
http://www.hoefsloot.com/downloads/leap install.exe

1.6 Compatibility with other software
Microsoft Excel

Many LEAP functions interface with Microsoft Excel (any version will do). It is therefore
imperative to have MS Office (version 2000 or above) installed.

AgrometShell (AMS)
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AgroMet Shell is an integrated toolbox used to assess the impact of weather conditions on crops,
using statistical and crop modelling approaches. AMS is a collection of tools for the integrated
analysis of ground data and low resolution satellite information created by FAO. AMS is built
around a database of crop, weather and climate data that are used to compute a crop-specific soil
water balance and to derive some agronomic/agrometeorological value-added variables (indicators)
used to assess crop conditions. The software integrates data analysis and IDA image functions.

2 database functions (configure, input, output and manage data);
2 crop-specific soil water balance to monitor crops or carry-out risk analyses;

> gpatial interpolation of agroclimatic variables and other indicators, including their presentation
as maps; and

2 calculations of crop water consumption (potential evapotranspiration), rainfall probabilities,
growing season characteristics, etc..

Download software and documentation from: http://www.hoefsloot.com/agrometshell.htm
Windisp

Windisp is a public domain, easy to use software package for the display and analysis of satellite
images, maps and associated databases, with an emphasis on early warning for food security.

WinDisp was originally developed for the FAO Global Information and Early Warning System. It
allows users to:

Display and analyze satellite images
Compare two images and analyze trends in a time-series of images

Extract and graph trends from a number of satellite images such as during the growing season
for comparison with other years

Compute new images from a series of images
Display tabular data in map format
Build custom products combining images, maps and specialized legends

Write and execute batch files to automate routine and tedious tasks

YYYYY ¥YY¥YY¥

Build a customized project interface for providing users with detailed menus of available data
for a country or a specific area

Download from: http://www.fao.org/giews/english/windisp/windisp.htm

1.7 Disclaimer

LEAP SOFTWARE AND DOCUMENATION ARE PROVIDED "AS IS" WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT. The World Food Programme specifically does not
make any warranties or representations as to the accuracy or completeness of any such Materials.
The World Food Programme periodically adds, changes, improves, or updates the Materials on this
Site without notice. Under no circumstances shall the World Food Programme or their respective
officers, employees, agents or affiliates, be liable for any loss, damage, liability or expense incurred
or suffered which is claimed to resulted from use of this software, including without limitation, any
fault, error, omission, interruption or delay with respect thereto.

This documentation may contain advice, opinions, and statements of various information providers
and content providers. The World Food Programme does not represent or endorse the accuracy or
reliability of any advice, opinion, statement or other information provided by any information
provider or content provider, or any user of this site or other person or entity.
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The software and the documentation contains links to third-party web sites. The linked sites are not
under the control of the World Food Programme and the World Food Programme is not responsible
for the contents of any linked site or any link contained in a linked site. The World Food
Programme provides these links only as a convenience, and the inclusion of a link does not imply
endorsement of the linked site by the World Food Programme.
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2 LEAP Basics
2.1 Prerequisites for using LEAP

Processor Pentium Il1-class PC (500 MHz or higher recommended)
RAM
256 MB of RAM (512 MB preferred)
Hard Disk
500 MB disk space required
Display

Designed for XGA resolution at 1024 x 768 or higher

Windows 98, Windows Me, Windows NT 4.0 with Service Pack 6

Operating System installed, Windows 2000, Windows XP, or Windows Server 2003

Privileges
Administrative privileges on the system

Microsoft Office. Without MS Excel many LEAP functions do not

Office software work.

2.2 Installing the program
After downloading the program from the above mentioned link, it can be installed:
> Double-click LEAP_Install.exe

When an old version of LEAP (or LPCI) is found on the system it should be removed first. Use the
“Remove” option in the installation window. The image database could be preserved by manually
copying it to another place on the hard disk. Usually the image database is found in the C:\program
files\leap\images directory. The installation program will display the following screen:

o
Welcome WM
todify, repair, or remove the program. ‘.«wm,-.
“welcome to the LEAP Setup Maintenance program. This program lets you modify the curent
installation. Click one af the options below,
i~ Modify

Select new program features ko add or zelect curently installed features to
TEMOVE.

i~ Rgpair
@ Reinstall all program features installed by the previous setup.

E Remove all installed features

Irigtallhield

< Back Mest > I Cancel |

Then re-start the installation program. After a welcome message the following screen is displayed:
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LEAP - InstallShield Wizard x|

License Agreement
Please read the following license agreement carefully I 3

This is version 2.20 of the LEAP application. Please do not distribute. j

For more Information contact:

Migls Balzer (Project ManagerWFP LEAP project)
Miels Balzari arg =mailtochiels Balzer arg=

Peter Hoefsloot, Agrametearologist and GIS/software specialist
P eter.Hoefs| oot s.nl =mailto:Peter. Hoefslool, s.nl=

Nic ciaimar LI

1 aceept the terms of the license: agreement Print

@ | do not accept the terms of the license agiesment

< Back Tdent > I Cancel I

IrstallShield

Accept the license agreement to continue. The default installation loaction is the LEAP directory in
the “Program Files” directory. This directory can be changed with the Change button:

LEAP - InstallShield Wizard x|

Choose Destination Location "
Select folder where setup will instal files. | 3

C‘ Install LEAP to:
C:\Program FileshLEAP LChange... |

IrstalShield

Cancel |

Subsequently the user is asked to specify which parts of the LEAP program are to be installed. In a
fresh installation, both elements (program and database) need to be installed. Should the image
database from the previous installation be preserved, the images database checkbox has to be

unchecked.

LEAP - InstallShield Wizard =

Select Features .
Select the features setup will install | "

Select the features you want to install, and deselect the features vou do not want ta install

r— Description

Images D atabaze

300,90 MB of space required on the C drive
248633.96 ME of space available on the C drive

IrnztallShield

< Back | Mest » I Cancel

After pressing ‘Next’ two times, LEAP is being installed on your system. It will take a while as the
number of images copied exceeds 10.000.
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2.3 Starting LEAP

During the installation, an icon has been put on the desktop. LEAP is started by double clicking this
icon:

A so-called splash screen will be displayed for a few seconds and subsequently the LEAP main
window will appear:

1 LEAP - Yersion 2.20 - Tuesday April 13, 2010 (Application in C:\WFp\) ] 4]

Projeck  Data  Calculate  Wiew  Export  Options  Tools  Products  Help

=]

Project: Meher

Crop basket [click here to change]

Maize_Meher -

‘world Food Programme
of the United Nations

Dataset pricrity [click here

Crop data -
(1) Meher

Actual Rainfall data
(1)AFE1
(2)RFE2

Actual ETO data
(11FA0

The Federal
Government of Ethiopia

Mormal Rainfall data
[1) RFE_ARC

Mormal ETO data
[1]F&a0

The water balance
companent of the
present software is
based on the FAQYEL
CMBonibMS

&

El A

The main menu gives access to all LEAP functions, just as other Windows programs do.

2.4 Indexes produced by LEAP

In version 1.0 of LEAP four types of indexes can be calculated and displayed.

> The Water Requirements Satisfaction Index (WRSI) and 19 related parameters like water
deficit actual evapotranspiration and water excess. The basic model has been developed by
FAO and is well described by a number of publications. The basic publications describing the
model are:

Frére, M. and Popov, G.F., (1979). Agrometeorological crop monitoring and forecasting.FAO
Plant Production and Protection Paper No. 17, FAO, Rome, Italy.

Frére, M. and Popov, G.F., (1986). Early agrometeorological crop yield assessment. FAO Plant
Production and Protection Paper No. 73, FAO, Rome, Italy.

The standard FAO software that runs this model is AgrometShell.

> The Yield Reduction estimates. These are based on the Water Balance output and a formula
developed by Doorenbosch and Kassam in their classic study “Yield Response to Water”. This
publication is found here:
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This yield reduction represents an empiric crop specific factor calculated from the WRSI (see
previous point)

2 The Livelihood parameters: Number of Beneficiaries and Costs for Livelyhood Protection per
Woreda. The calculation of these parameters is done outside LEAP itself in spreadsheets
created by WFP. The methodology used in the SNNPR assessment sheets is a combination of
both a qualitative and quantitative approach. The methodology uses the livelihood baseline data
established in 2005 for the 40 livelihood zones in the region as a benchmark. The need
estimation was multi-factorial, taking into account a wide range of variables such as changes in
food and cash crop production, and changes in cash crop and livestock prices. The basic
principle underlying the method is that the impact of a current ‘hazard’ (e.g. current levels of
crop production and market prices) is best analysed in the context of a detailed understanding of
local patterns of livelihood and how different types of change will affect these. Detailed
analyses were completed for each livelihood zone in each Woreda, and the results summed
across livelihood zones to obtain a single Woreda-level result. LEAP exports yield reduction
results as shocks into the crop pages of the livelihood baseline. After calculation the results are
picked up by LEAP for display and possible further analysis.

2 The Moisture Index. This index is a simple Rainfall / Evapotranspiration comparison that is not
specific for crops. It is widely used in the developing world. The higher the value the less the
water stress is assumed.

> Rangeland production estimates by the Texas Rangeland production index (with
cooperation of Robert Kaitho of the Texas Agricultural Experiment Station (TAES). The
following data are visible within LEAP:
e Rangeland Production Estimates in kg/ha.
¢ Rangeland Production Deviation from Normal (kg/ha) for the same period.

Some information on the methods used to estimate rangeland production can be found here:

http://www.hoefsloot.com/downloads/lews03-02.pdf

The graph below displays the interdependence of the indexes and input parameters:

k
. . Livelihood
— | Yield Reduct —_
_______-—-""' WRSI | e eduction parameters
Rainfall Data

Moist Ind
Actual Evapotranspiration —_— oisture Index
data

2.5 Pre-loaded datasets

A basic characteristic of LEAP is that after installing a large number of images (> 10,000 in total)
belonging to different datasets are found onto the hard disk. These images contain input datasets as
well as pre-calculated output. The images are stored in the “images* directory in the root of the
LEAP installation. This ensures that users can directly view images, even without calculating or
importing anything. The images are organized according to dataset and year on the hard disk. Below
a screen dump of a typical hard disk organisation:
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2.6 Dataset priority

Another basic characteristic of LEAP are the multiple datasets. This makes it possible to select

different input sources for index calculations. The user then sets a certain dataset priority. Based on
this priority calculations are performed. The current dataset priority is displayed on the main screen:
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Al Zd

The ‘warld Bank

Datazet priority [click here to change;

Crop data
(1) Belg

Actusl Rainfall data
(1) RFE1
[2)RFEZ

The Federal
avermment of Ethiopia

Actual ETO data
1) FAD

Normal Rainfall data

[1)RFE_ARC

Normal ETO data
(1) FAD

The water balance
component of the
present eoftware iz
based on the FAD/EU
ChMBosiaMS

——

The dataset priority can be changed in the dataset priority window, that is accessed with the Options
- Dataset priority function:

i Define Water Balance Input Datasets _ 10|
Crop Data
Primary Datazet If Primary dataset not available then use IF Secondary dataset not available then use
IM =|  <Donot use secondary dataset> = <Donot use tertiary dataset> -
Rainfall Data
Frirnary Actuals Dataset If Frirnary dataset nat available then uze If Secondary datazet nat available then use
Actuals  NM&_SEDI - RFE2 -  RFE1 -
Frimnary Mormal D atazet If Primary dataset not available then uze If Secondary datazet not available then use
Momals RFE_ARC - JoSheet - <Do not use tertiary datasets -
ETO Data
Prirmary [ atazet It Primary dataset nat available then uze If Secondary datazet not available then use
Actuals MMA - <Do not uge secondary datazet: - <Do not uze tertiary datazets -
Frirnary Marmal D atazet If Frirnary dataset nat available then uze If Secondary datazet nat available then use
Homals FA0 - <D0 not use secondary datasety - <Do not use tertiary datasets -
" OK | X Cancel |

In this window the priorities are set for the input data on crops, rainfall and ETO.

> |n the example above, the crop data are taken from the “Zonal” dataset. If the Zonal dataset
does not contain data for a certain time period, no other dataset is available and missing values
will be produced in the output.

> The first dataset LEAP will use when looking for actual rainfall data is “NMA_SEDI”. If this
dataset is unavailable for a certain time period, RFE2 will be taken, otherwise RFEL.

> Etc..

Dataset priority enables the use of multiple datasets while not having to specify the dataset with
every function.

2.7 Crop baskets

Through crop baskets it is possible to create compound indexes (an index covering more than one
crop). Within this index crops are weighted according to a percentage that reflects the number of
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hectares grown or tons produced or any other weighting. Crop baskets are applied in the calculation
of Basket Water Balance and Yield Reduction. The current crop basket is displayed in the main
window:

Field Pea_beher
Finger Millet_tdeherLongCucle
Finger Millet_tdeherShotCycle
Hancot Bean_Meher

Horse Bean_teher
Lentilz_tMeher
Maize_MeherlLongCecle
Maize_MeherShortCocle
Patatoz_teher
Sarghuni_MeherLongCecle
Sarghuni_MeherShartCycle
Teff_teher

whorld Food
of the Un

The'

Dataset priarity [click here to change)

Crop data
[11Z0onal

The crop basket can be set through the “Options - Basket - Crops in Basket” function. In certain
functions, crops outside the basket will be ignored. The user can now select another basket:

x
Source List: Destination List:
Barley_keher - Barley_EBelg
Chick Peas_Meher — ¥ | |Chick Peasz_Belg
Field Pea_teher — |Field Pea_Belg

Finger Millet Meherllongl: - Finger Millet_Belg
Finger Millet_MeherShartC ]
Haricot Bean_Belg
Haricot Bean_keher <
Huorze Bean_Belg —
Horze Bean_Meher .
Lentilz_Belg |
Lentilz_kdeher

Maize_Belg

Maize_MeherLongCycle

b aize_MeherShartCycle ;I

ok | Cancel

The two top buttons are used to select one or more crops, the bottom two buttons de-select crops.

2.8 Getting new data

LEAP contains a few functions to download new data from the LEAP internet server. Obviously
these functions only work when an internet connection is present. From version 1.10, LEAP
contains two functions for specific data (RFE2 and Rangeland data). These functions are no longer
needed as one integral function has been created that takes care of all data in LEAP. This function is
employed through the menu-item “Data - &Pick up new data (internet)”

Step 1: Check for new data

In networks it is often necessary to set proxy details. This is due to the fact that computers cannot
access internet directly, but are directed through a proxy server with an IP address. As an example,
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the Addis Ababa WFP country office uses the following settings. Proxy 10.11.40.110 and Port
8080. Needless to say that this setting is different for other networks.

Press the Check for new files on internet function. The window now displays:

—lolx
‘ 1. Check far new files on intemet I 2 Download | Stop Prowy I
Fart I

Checking local files....
Checking files on server [this may take a while depending on connection speed)...

Comparnng....
x| B

\ij) 1 new files on the server. Press "Download” ko download the files.

In this example, the internet server has one new file. After pressing ‘OK’ the Download
button will be active. After pressing the Download button the user sees:

_[nix]
1. Check far new files an internet | 2. Dawnload I Stop | Prosy I
Fart I

Checking local files....

Checking files on server [this may take a while depending on connection speed)....
Comparing....

Succesfully downloaded C:MwiphimageshrainyAFE 242008\R ain_2008_5_1.img

information .9

\i‘) Dane! ll

One image has been downloaded. From the file name one can deduct that this is the RFE2
rainfall estimate for the first dekad of May 2008. The file will be placed in the right
directory automatically.

In case of download of a large amount of images, the download process can be stopped by
pressing “STOP”.

2.9 The Visual Menu

In version 1.2 the visual menu has been introduced. This menu groups the functions in a
visual way. The functions can be used directly from this menu by pressing the buttons in
the graph. See a screen dump of the visual menu below.
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Rainfall

Potential evapotranspiration
FAQ &verage ETO |
Im& Actual ETO |

Crop data

Base Crops | Zonal Settings in Spreadsheet |

Crop Coemclemsl Import Zonal Settings |

Calculate Planting Dekads

Updating LEAP data

Dowvnload Newy Data |

Calculating normals

For wwater Balance Input |
For “iewer Yisualisations |

INPUT

RFE1 | Mt Reinfal From Reintall Sprasdshest |

RFE2 | MMA Raintall From ETO Spreadsheet |

ARC | Rainfall Estimates |ksing SEDI | — = /
TAMSAT | Rainfal Source Compatizon Graph | /

Water Balance

1 Crop, 1 Season | Aggregste WRSI by Crop Elaskatl

1 Crop, More Seasons | Build B output Compare Period |
All Crops, More Seasong |

Yield Reduction

1 Crop, 1 Season | Al Crops, Mare Seasnnsl

1 Crop, Mare Seazsons | Aggregate by Crop Basket |

Moisture Index |

CALCULATE

i

VISUALIZE

Viewer

Export

Raintall to Excel | Crop Basket WRSlto Excel |

water Balance Parameters to Excel | “¥ield Reduction to Excel |

Options

[ Datazet Prior'rtyl Crops in Baske{l j

Documentation

[ Documentstion (FDF) | Goto LEAP page on Internet |]

=lolx|

419, 706

2.10 Projects

Projects are a way to keep LEAP settings together in a convenient way. Projects are not
implemented in the images database. The images database is shared among projects. In

projects the following information is saved:

> Crops Baskets
2= Dataset Priority

> All settings in the selection menus that precede the LEAP functions.

2 Selected maps and zooming windows

The project options can be found in the Project menu item (the first item).

i LEAP - ¥ersion 2.10 - Saturda
Eru:uje-:th Diata  Calculate  Wiew

Mew Project
Open Projeck

Save Setkings o Project

Delete Project

LEAP version 2.61 for Ethiopia

Page

19



2.10.1 Starting a new project

Whenever the current state of LEAP has to be saved, a new project can be created. This is
done through the “Project - New Project” menu item. A window opens in which to enter
the name for the new project:

Mew Project El
M ame
Some Project
k. Cance

After pressing OK the current settings are saved in the project with the name “Some
Project”

2.10.2 Opening an existing project

Opening a previously saved project can be done through the “Project - Open Project” menu
item. A window opens in which to enter the name for the new project:

_lox

Belg
keher

HanEdand

Cpen

After pressing “Open” the current settings are overwritten with settings in the previously
saved project “Some Project”.

2.10.3 Saving the current settings

While working with LEAP one might want to save the current settings. This is done
through the function “Project - Save Settings to Project”. In the following window, the
project to which the settings are saved has to be selected:
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i Save current settings to Pro = |I:I|£|

Belg
ki eher

HanEdand

Save

2.10.4 Deleting a project

Deleting a project is done through the “Project - Delete Project” function:

_iaix]

Belg
ki eher

HanEdand

Delete

After pressing “Delete” the Project “Some Project” is removed. The current project cannot
be deleted. If the current project has to be deleted, first open another project with the
“Project - Open Project” function.
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3 Working with meteorological data

3.1 Rainfall

Due to its variety in time ands space, rainfall is the most important parameter in the calculation of
water balances. LEAP currently has a number of different rainfall datasets on board, all of which
can be updated and refreshed.

RFE1, RFE2, ARC and TAMSAT are currently available as images or grids in various formats.
NMA rainfall comes as station based rain gauge data. As the NMA data are usable only when
converted into images, the LEAP software provides this functionality.

Because most of the rainfall sources have a resolution of 0.1 x 0.1 degrees, LEAP has adopted this
resolution as the basis for its own calculations.

3.1.1 RFE1 Rainfall archive

RFE 1.0 10-Day Africa rainfall estimates were produced from 1995-2000 by the United States
Climate Prediction Center in support of the USAID/FEWS project. Estimates were produced by
combining satellite temperature data, rain gauge measurements, and modelled wind and relative

humidity to obtain dekadal precipitation totals from 20W-55E, 40S-20N with 0.1 degree resolution.

For further explanation, see:
More information can be found here:

http://www.cpc.ncep.noaa.gov/products/fews/rfel.shtml

The production of this type of RFE is discontinued. From the year 2000 onwards, it is replaced by
the RFE2 rainfall estimates produced by the same organization. The complete RFE1 archive is
loaded in LEAP.

The original archive can be downloaded here:
ftp://ftp.cpc.ncep.noaa.gov/fews/RFE1.0 10day archive/1995/
ftp://ftp.cpc.ncep.noaa.gov/fews/RFEL.0 10day archive/1996/

ftp://ftp.cpc.ncep.noaa.qov/fews/RFEL.0 10day archive/1997/

ftp://ftp.cpc.ncep.noaa.gov/fews/RFE1.0 10day archive/1998/
ftp://ftp.cpc.ncep.noaa.qov/fews/RFEL.0 10day archive/1999/
ftp://ftp.cpc.ncep.noaa.qov/fews/RFEL.0 10day archive/2000/

LEAP has two functions onboard for the import of RFE1 data. These functions are more or less
obsolete as RFE1 images are no longer produced by the Climate Prediction Center and all existing
images come pre-installed with LEAP.

3.1.1.1 Import just one file

Importing a RFEL file is done with the Data - Rainfall - Import RFE1 Rainfall - File function. The
basic settings are as follows:
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Setting Description Example

The name of the RFE input
Input file (*.92) file produced by the Climate | C:\RFE\RFE1\2000\afpfinalcal00011.bil.gz
Prediction Center

Image Base The Base directory to which

Directory the image has to be written c:\program files\L EAP\Images\

The name of the output

Rainfall dataset RFE1

Dataset hame

The name of the reference
Reference image image (determined pixel size, | c:\program files\LEAP\Images\ref.img
extend etc...)

3.1.1.2 Import a whole directory (more than one file at the time)

The Data - Rainfall - Import RFE1 Rainfall - Directory function enables the import of a while
directory of files:

Setting Description Example

Input Directory The name of the RFE1 input directory

(containing *.gz) | containing several files G:\RFE\RFEL\

Image Base The Base directory to which the image has | . .
Directory o be written c:\program files\LEAP\Images\
Dataset name The name of the output Rainfall dataset RFE1

The name of the reference image c:\program

Reference image

(determined pixel size, extend etc...) files\LEAP\Images\ref.img

3.1.2 RFEZ2 Rainfall archive

RFE version 2.0 replaced RFEL1.0 as the operational United States Climate Prediction Center Africa
rainfall algorithm. Along with a dramatically reduced processing time, the new algorithm gives
increased accuracy and enhanced code portability. The output domain is 20W-55E, 40S-40N with a
0.1 degree resolution, and each day's time scale is 6Z-6Z. Output files are in binary format
containing a 751x801 array of floating point rainfall estimates. Ten day estimates are created by
summing daily output data.

The RFE2 rainfall archive is available from December 1999 until now. New images are produced
dekad by dekad and can be downloaded freely form the internet. With every new release of LEAP
the newest dekads will be integrated.

Two functions are available for the incorporation of new rainfall estimates, one through HTPP, the
other one through FTP.

3.1.2.1 Getting new data through internet HTTP (one step)

Users will want to update their rainfall archive themselves. New data can be downloaded from the
web with this function:
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i LEAP - ¥ersion 1.10 - Monday December 31, 2007

Qatai Calculake  Wieww  Expork Options  Tools  Help

Crops F
R.angeland k
| R.ainfall Impark RFEL Rainfall L |
ETO b | Inport RFE2 Rainfal | et new data (internst HTTF)
Calculate Mormals ¥ Import ARC Rainfall ¥ Get new data (internet FTR)
Import Monitoring Fun from Agrometshell b Import TAMSAT Rainfal ¥ Eie
Irnpork MEA Rain all ¥ Directory

Create rainfall estimates using SEDI

Diata Source Comparison Graph

This function with automatically check the internet to see whether new data are available.
New users can subscribe themselves to this system by sending a mail to peter.hoefsloot@planet.nl

3.1.2.2 Getting new data through internet FTP (two steps)

When the function Data - Rainfall - Import RFE2 Rainfall - Get new data (internet FTP) is run, a
browser pointing to ftp://ftp.cpc.ncep.noaa.gov/fews/newalgo_est_dekad/ will open. The files to
download have the following naming structure: 10day_precip.bin.YYYYMMD.gz

2 YYYY is the year

> MM is the month number (01 to 12)

> Disthe dekad (1 to 3)

So, 10day_precip.bin.2007091.9z is the image for the first dekad of September 2007.

Once the image has been downloaded it can be loaded into LEAP with the function Data - Rainfall -
Import RFE2 Rainfall — File. The settings are set a follows:

Setting Description Example

Input file (*.gz) The name of the RFE2 input file

G:\RFE\RFE2\10day_precip.bin.20

02052.9z
Image Base The name of the image base directory in . .
Directory LEAP c:\program files\LEAP\Images\
Dataset name The name of the dataset RFE2
The name of the reference image c:\program

Reference image

(determining the size of the output image) files\LEAP\Images\ref.img

After the import, LEAP displays:

Created c:\program
files\LEAP\Images\Rain\RFE2\2002\Rain 2002 5 2.img

The same can be done for a whole directory of RFE2 images with the Data - Rainfall - Import
RFE2 Rainfall — Directory function. Settings:

Setting Description Example
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Input Directory The name of the directory containing multiple

(containing *.gz) | *.gz files c:\program files\LEAP\2007\

:;1_1 age Base The name of the image base directory in LEAP | c:\program files\LEAP\Images\
irectory
Dataset name The name of the dataset RFE2

The name of the reference image (determining | c:\program

Reference image the size of the output image) files\LEAP\Images\ref.img

3.1.3 The ARC rainfall archive

This dataset is a result of a project to create a satellite-estimated precipitation climatology over the
Africa domain. A climatology has been created and a complimentary daily rainfall estimate product
is available for creation of anomalies. Thus, the algorithms used to create both the climatology and
the daily updating climatology-method rainfall estimate are similar.

GTS rain gauge data used in both static and daily-updating climatology products is of the same
source, though inputs used to create GPI estimates differ slightly in source. For creation of the
climatological GPI, 3-hourly Meteosat data was obtained directly from Eumetsat's archived data
group, while daily-updating products use 3-hourly data pulled from NOAA's Meteosat data feed.

Data resolution is 0.1 by 0.1 degrees and one day's temporal domain is from 0600 GMT through
0600 GMT. Spatial extent of all estimates spans 20.0W-55.0E and 40.0S-40.0N.

Naming convention: file.YYYYMMD where YYYY is 4-digit year, MM is 2-digit month, DD is 2-
digit day. So the filename dekadal_clim.bin.19950113 points to an ARC rainfall file for January 13,
1995. Obviously these daily rainfall estimates have to be converted to dekadal data. See further
down.

It seems that the archive is posted on the internet just once a year. This means that all files for 2007
are downloadable in early 2008. For questions or comments, contact Tim.Love@noaa.gov or 301-
763-8000 ext 7549. New data can be downloaded from the FTP server. If the menu item

Data - Rainfall - Import ARC Rainfall - Get new data

is clicked, a browser window pointing to the ARC archive will open:

/2 FTP directory /fews/ARC/ at ftp.cpe,

o = el fpiiffep.con neep noaagwife =] 4| K| [Lve Search P~

File Edt Vew Favorites Tools Help

= | searchiweb... L[4 ) -q}; e - AMaps -

S @FTP diectory ffewsARC] .. ‘ | X Home =+ [ Feeds (3 - b Prnt -

FTP directory /fews/ARC/ at ftp.cpc.ncep.noaa.gov

To view this FTP site in Windows Explorer, click Page, and then click Open FTP Site
in Windows Explorer.

Up to higher level directory

100
02/16/2007 12:00AM

Pore T T T @ BT

In the first step daily ARC has to be converted into dekadal ARC. This is done for a whole
directory at once with the function Data - Rainfall - Create Dekadal Arc (use before import)

After creating a dekadal image for the first dekad of December 2006, the program writes the
following status messages:

Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061201.gz
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Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061202.gz
Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061203.gz
Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061204.gz
Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061205.gz
Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061206.gz
Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061207.gz
Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061208.gz
Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061209.gz

Reading D:\RFE\ARC\Downloaded\daily clim.bin.20061210.gz

Created D:\RFE\ARC\Downloaded\dekadal clim.bin.2006121
Then as a second step, the dekadal ARC imagery needs to be imported into LEAP.

Importing a single ARC data file is done through the menu item Data - Rainfall - Import ARC
Rainfall — File. The following settings apply:

Setting Description Example
Input file The name of the daily ARC file . -
* 7999999 downloaded from the ETP site G:\RFE\ARC\dekadal_clim.bin.1995013
Image Base . ) .
Directory Image base directory c:\program files\LEAP\Images\
Dataset The name of the dataset to write
. ARC
name the image to.
Reference The name of the reference image
image (determining the size of the output | c:\program files\LEAP\Images\ref.img
image)

Importing multiple ARC data files is done through the menu item Data - Rainfall - Import ARC
Rainfall — Directory function. The following settings apply:

Setting Description Example
Input The name of the directory where _ .
directory the daily ARC files can be found GARFEVARCY*.
Image Base . ] .
Directory | 'Mage base directory c:\program files\LEAP\Images\
Dataset The name of the dataset to write
i ARC
name the image to.
Reference The name of the reference image
image (determining the size of the output | c:\program files\LEAP\Images\ref.img
image)

3.1.4 The TAMSAT rainfall archive

TAMSAT means “Tropical Applications of Meteorology using SATellitedata” and has been created

by the University of Reading in th UK. The basic algorithm is:

>

Calculate no. of hours colder than temperature threshold Tt

> This is Cold Cloud Duration (CCD)
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Assume rain = a0+ alCCD
a0, al, Ttare calibrated v. local gauges
Separate calibration for each month and Zone based on historical data

Y ¥V ¥ Y

Dekadal estimates from 1990 —present

Unfortunately this archive is not updated on the internet. New data can be requested from Dr. David
Grimes: swsgrime@met.rdg.ac.uk

In order to provide descriptive filenames, TAMSAT use a standard file naming convention.
TAMSAT filenames follow the old 8.3 character convention in order to maintain compatibility with
older software (e.g. 1da) and systems (many TAMSAT programs can be run on DOS machines). A
file’s name describes the type of data contained therein, plus the date that the data corresponds to.
TAMSAT filenames have the following structure:

RRPPGYMD.ext
where
2 RR = Region

> PP = Parameter
> G = Geography
> YMD = Date

RR is a two-character region code, denoting the area that the data covers. In the case of Ethiopia,
this is AF. PP - First letter is the parameter initial which defines the data type, the second letter is a
qualifying character. Rainfall estimates show RT (Rainfall estimate using Tamsat methodology)

G is the Geography character, referring to the projection of image/map data. In this case the images
come with the code ‘L’, which means Lat/Long projection.

YMD is the date: YearMonthDekad
2 Y is the year. ‘a’ represents 1987, ‘b’ represents 1988 and so on. ‘i’ is 1995 and ‘n’ is 2000.
> M is the month. ‘1’— ‘9’ represent Jan — Sept and ‘a’ — ‘¢’ represent Oct — Dec.

> D is the dekad. For dekadal data, ‘x’, ‘y’ and ‘z’ represent the first, second and third dekads of
the month respectively.

A single file can be imported into LEAP with the Data - Rainfall - Import TAMSAT Rainfall - File
function.

Setting Description Example

Input file . c:\program

(*.img) Name of the TAMSAT file files\LEAP\TAMSAT\afRTIM9Y..img
Image Base . ) .

Directory Image base directory c:\program files\LEAP\Images\
Dataset name ;I(’)he name of the dataset to write the image TAMSAT

Reference The name of the reference image c:\program

image (determining the size of the output image) | files\LEAP\Images\ref.img

A complete directory of files can be imported into LEAP with the Data - Rainfall - Import
TAMSAT Rainfall - Directory function.
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Setting Description Example

Input Name of the directory where TAMSAT c:\program

directory files can be found. files\LEAP\TAMSAT\afRTIM9Y.img
Image Base . ] .

Directory Image base directory c:\program files\LEAP\Images\
Dataset name ;I;)he name of the dataset to write the image TAMSAT

Reference The name of the reference image c:\program

image (determining the size of the output image) | files\LEAP\Images\ref.img

3.1.5 The NMA Rainfall archive

NMA is the National Meteorological Agency of the Republic of Ethiopia. NMA provides on a daily
and dekadal basis data for: Maximum Temperature, Minimum Temperature, Rainfall, Relative

Humidity, Wind Speed and Sunshine Hours.

Contrary to the four sources of rainfall estimates mentioned before, the NMA data come as station

data (basically points).

Within LEAP, working with NMA rainfall is restricted by a password. The password can be
requested from the Director General of the NMA of Ethiopia. The rest of this paragraph assumes

that the password is known.

NMA provides two types of spreadsheets with meteorological parameters.

3.1.5.1 Type 1: Daily Rainfall data

An example Excel spreadsheet file is shown below:

E Microsoft Excel - NMA Station rainfall data 95-06 {(LPCI).xls =0 ﬂ
IEJ File Edt VWiew Insert Formak  Tools Data  MWindow Help

DEHRIISLIVE & @ B = -5l @ G swelafduden- [ Al

i | = 2 g B

F25 - A0
A e [ ¢ T o [ e T F T & [ w [ 1 T 4 7 o T"wm T n T o | P [ & | R 3

1 1997 =
2 |Station name Month 1 2 3 4 5 [ T L] 9 10 " 12 13 14 15 16

3 |Mekels 1 an an [ulli] (il oo oo oo an an [ulli] [ulli] 0o an 0o oo oo

4 |Mekele 2 on on oo 0o 0.0 0o on on on oo oo 0o 0o 00 on oo

5 |Mekele 3 on on oo 0o 0.0 0o on on 38 28 1.0 0o 0o 00 on a5

6 |Mekele 4 on on oo oo 48 85 on 23 on oo oo 0o oo 0o on on
7_|Mekele Bl on on oo 0o 0.0 0o on on on oo 1.8 0o 0o 00 on oo

& |Mekels 6 oo oo [ulli] an (1K) 0o oo oo oo [ulli] [ulli] 0o an 0o oo oo

9 |Mekele 7 4.1 131 12.3 12.0 11.8 55 19.3 30 9z oo 107 214 18 ) 04 oo
10 |Mekele ] on on 11.2 5.2 1.3 88 40 20 or 03 20 0o 0o 00 0.1 on

11 |Mekele a an an [ulli] (il 104 oo oo an an [ulli] 08 0o an 0o oo oo
12 |Mekele 10 on on oo 0o 0.0 0o on on 12 oo oo 0o 0o 00 on oo
13 |Mekele 11 on on oo 0o 0.0 0o on on on oo 55 1.8 0o 00 on oo
14 |Mekele 12 on on oo oo 0o oo on on on oo oo 0o oo 0o on on
15 |Gondar AP, 1 on on oo 0o 0.0 0o on on on oo oo 0o 0o 00 on on
16 |Gondar AP, 2 18 on oo 0o 0.0 0o on on on oo oo 0o 0o 00 on oo
17 |Gondar A.F. 3 11.0 oo oo oo 0o oo oo oo oo oo 1.2 16.0 oo oo oo oo
18 |Gondar AP, 4 on on oo 0o 0.0 92 on on 35 oo oo 1.2 32 00 108 oo
19 |Gondar AP, B an 183 [ulli] 06 3T 103 18 17 17 17 77 12 83 108 30 an
20 |Gondar A.F. L] 43 53 5.2 02 0.0 108 47 oo 30 124 8.1 8.7 oo 102 13.3 4.4

21 |Gondar AP, T 15 17 2] 36 0.0 5B 106 47 24 14.2 6.2 a.5 18 2.3 212 3T -
W4 v W[} 1995 41996 3 1997 [ 1998 4 1999 4 2000 £ 2001 £ 2002 4 2003 4 2004 4 2005 4 2006 JLI I _’I
Ready HUM v

LEAP can integrate this type of data when the following structural prerequisites are met in the TAB

Every year in its own sheet

The year itself in cell Al

The station names in columns A, starting at row 3
The month numbers in column B, starting at row 3.

YYYYYS3

All days 1-31 from, columns C through to AG starting at row 3
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If the spreadsheet format is different, it will have to be changed in such a way that it adheres to the
principles outlined above.

Use the following menu option to integrate this type of sheet into LEAP:

4 LEAP - Yersion 2.20 - Tuesday April 13, 2010 {Application in C:\Wfp.)
Project gatah Calculate  Wiew  Export  Options  Tools  Products  Help

Crops »
Rangeland »
‘ Rainfall Impart RFE1 Rainfal »
ETO ¥ Impork RFEZ Rainfal »
Calculake Normals ¥ Impork ARC Rainfall »
Pick up new data (internet) Impark TAMSAT Rainfall »
Import Moritoring Run from AgrometShell ¥ Impark MMA Rainfall | From Rainfall Spreadsheet

Create rainfall estimates using SEDT | From ETO spreadsheet

Data Source Comparison Graph |

First, the password has to be provided

Enter Password x|

Enter pagzword to work with Mia data;

QK | Cancel |

Then the settings window follows:

1 Import NMA Rainfall data 10l |
MName of input NMA Rainfal spreadsheet |c:1\-’\ITpINMA1NMA Station rainfall data 95-06 (LPCl).xls | .
Mame of input station file |CZ1WTD1NMA1StaﬁDnS.X|S | .
Reference image |c:1WTp1ImagesIref.img | .
Just first month ]

o 0K |  Cancel |

The first option is the name of the sheet.

The second option is the name of the station spreadsheet file. This spreadsheet contains for every
station the longitude and latitude. See the example below. If a station in the rainfall file does not
have a counterpart with the same name in the station file (case insensitive), the data cannot be
imported. If a station is missing in the station file, the station can simply be added at the end (from
row 240 onwards).
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Microsoft Excel - stations.xls 1Ol x|
E‘ﬂ File Edit Wiew Insert Format  Tools Data  Window
Help -8 X
dH & 4] = - @ 8 snelafdrukken - B B
At g EE N B
Al - e Mame
& [ 8 [ ¢ [ o [ E |
1 [Hame |J_ongi'tude Latitude  Altitude
2 |Abomsa 39.52 §.47 1500 J
3 |Abomsa 39.82 g.47 15800
4 |Adaba 39,40 7.0z 2420
5 |Adaba 39.40 7.0z 2420
6 |Addis Ababa (Bole) 3877 9,03 2354
7 |Addis Ababa (Baole) 38.77 9.03 2354
g |Addis Ababa (Obs) 3679 9,03 2405
9 |ADDIS ABABL OBS 38.75 9.03 2405
10 |Addis Ababa Obs 358.75 9.03 2405
11 |Addis Zemen 3787 12.12 1550
12 |Addis Zemen 37.87 12,12 1550
13 [ADIGRAT 39.45 14.00 2280
14 |ADIGRAT 39.45 14.00 2280
15 |Agarfa 39.52 7.25 2550
16 |Agarfa 39.82 7.25 2550
17 |ALEMSY A 4z.02 9.43 2125
18 |Alemaya 4z.02 9,43 2125
19 |Alemeya 42,02 9,43 2125
20 |Alemketema 39.03 10.03 2280
21 |Alemketema 39.03 10.03 2280 -
4 4 » M[ystations IEN] | Wl
Ready UM o

The fourth option in the settings window enables the import of just one month. The option is
provided to check whether a rainfall spreadsheet is integrated well, without having to import a
whole file. Importing a complete file might take some time.

After pressing Ok the file in integrated. The station based rainfall will be converted into images as
shown in the picture below. The data for the rainfall stations on the left side are converted into an
image using the Inverse Distance Interpolation Method:

—>

The Inverse Distance Interpolation Method is described here:

http://en.wikipedia.org/wiki/Inverse distance weighting

After processing LEAP reports:

Number of stations found in c:\program files\LEAP\NMA\NMA Station rainfall data
95-06 (LPCI).xls: 106

Stations not found in sheet c:\program files\LEAP\NMA\stations.xls

BAHIRDAR

NEKEMT

FITCHE

SHAMBU

ALIGUDOM

ASEBE

BALEROBE

DEGEHABUR

Created image c:\program files\LEAP\Images\Rain\NMA\1995\Rain 1995 1 1.img based
on 83 stations
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Created image c:\program files\LEAP\Images\Rain\NMA\1995\Rain 1995 1 2.img based
on 82 stations

Created image c:\program files\LEAP\Images\Rain\NMA\1995\Rain 1995 1 3.img based
on 83 stations

In this case a number of stations found in the rainfall file is not found in the station file. As stated
earlier, the station file can be edited to include these missing stations. In this case, the dataset
images are written to “NMA_INVD”

3.1.5.2 Type 2: Daily Rainfall data from ETO sheets

A second type of spreadsheet from NMA can be imported as well. It contains the five parameters
that allow for the calculation of potential evapotranspiration. In addition, the row RRR displays
rainfall. The structure of the file is as follows:

-l
B Ble Edit ‘iew Insert Format Tools Data  Window Help Type aquestion forhelp » - & X
NEHRSSAIVE S B9 -/8 = -4 @  sddduen- EiB] =1 E
™ | d © &3 =] =] Reply with Changes... End Review. .. =

Al - fe Station
VYN 5 [ c | © E F G | H 1 K[ L M| =l
. [}
1 Station Date | 1 2 3 4 5 6 7 8 9 10 | 11 1

|125] MAX 245 26 287 25 265 256 257 28 272 24 254

1129} MIN 15.5 16.1 17 16 16.5 16.7 16.5 16.4 17.5 15.5
130 RRR OTR 29.3 0 4.3 16.5 0 0 3.3 0.7 46

[131] ASOSSA RH 76 B4 46 B3 70 70 59 71 70 B5 72

1132} WIND 217 1.93 1.55 1.82 2 1.99 228 1.25 1.77 1.14 2.61
133 SHRS 71 3.2 5.4 2.3 749 34 8.6 6.8 7.2 34 27

1134] MAX 34 334 335 335 333 345 347 345 325 32 30.8

1135} MIN 17.7 158 17.8 14.2 14.9 14.5 15.3 17 18.8 20 16.4

1136 ] BATI RRR 0 0 0 0 0 0 0 0 0 16 TR

1137] RH 37 34 3 32 35 38 35 36 30 45 a1

1138} WIND 1.14 0.93 1.08 0.92 0.99 0.76 1.2 1.1 1.1 0.9 1.08

130 SHRS i) 10 97 a7 1 01 (=] (= 27 AR AR l

M 4 b W[y ETOFor LPCI £ tstdec f 2nd dec # 3rddec 4 Raw data ) Comp data ¢ ETol Jil_i 3

Ready UM S

This type of file is imported through two functions:

1. The rainfall data are imported with the function Data - Rainfall - Import NMA Rainfall - From
ETO spreadsheet

2. The ETO parameters are imported through the function Data - ETO - Import actual NMA ETO. In
fact, this function does two things: import the five parameters and calculate ETO.

The second option is described in paragraph 3.2.1. The first option is explained here. The structure
of the spreadsheet should be as follows (see also picture above)

> Six lines of data per station
> Station name in the first column (A)
> Parameters is the second column, in that specific order.

> Data starting in the third column (C)

Subsequently, the data are imported with the Data - Rainfall - Import NMA Rainfall - From ETO
spreadsheet function. The settings have to have to be set as follows:

Setting Description Example

Name of input

NMA Rainfal/ETO c:\program files\LEAP\NMA\June

Name of the NMA spreadsheet file

\ 2006 ETo.xls
file
Sheet name in Name of the sheet in this file: Comp data

Rainfall file
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7% cap : 25 bl
163 B2 145 132 11 13
a5 f 118 53 4 0 0
53 62 65 ] b1 55

{ Ry deta ) Comp data (ETol #faz £ [ 4] |

The year for which the data are

Year collected 2006

Month The month for which the data are June
collected

Name of input c:\program

station file

Name of the station sheet

files\LEAP\NMA\stations.xIs

Reference image

The name of the reference image
(determining the size of the output

c:\program

files\LEAP\Images\ref.img

image)

After pressing OK, The RRR row will be read for every station. LEAP will report:
Number of stations found in c:\program files\LEAP\NMA\June 2006 ETo.xls: 68
Stations not found in sheet c:\program files\LEAP\NMA\stations.xls

GONDER

ADWA

ATIRA

BATI

BEDELLE

CHEFFA

DANGLA

DUBTI

ENEWART

FICHE

Dekadal Rainfall values saved in sheet c:\program files\LEAP\NMA\Dekadal Rain
June 2006 ETo.xls

Created image c:\program files\LEAP\Images\Rain\NMA\2006\Rain 2006 6 1.img based
on 37 stations

Created image c:\program files\LEAP\Images\Rain\NMA\2006\Rain 2006 6 2.img based
on 31 stations

Created image c:\program files\LEAP\Images\Rain\NMA\2006\Rain 2006 6 3.img based
on 31 stations

The dataset written to is “NMA_INVD”

3.1.6 Combining NMA point data and satellite-based data to a new
rainfall estimate

The SEDI method is has been developed to help combining point data and gridded data into an even
better spatial estimate than both data sources can provide separately. The SEDI method is described
in a separate document that can de downloaded here:

http://www.hoefsloot.com/Downloads/The%20SEDI1%20interpolation%20method%20.pdf

The SEDI method can be applied to rainfall from the LEAP software with the Data - Rainfall -
SEDI interpolation of Rainfall function. The program will use the dataset priority to find the gridded

LEAP version 2.61 for Ethiopia Page 32


http://www.hoefsloot.com/Downloads/The%20SEDI%20interpolation%20method%20.pdf

rainfall data images. It is therefore important not to include SEDI_NMA in the dataset priority when

calculating SEDI rainfall images.

Setting

Description

Example

Directory for Station
based Rainfall files

This directory contains the NMA point data files in
CSV format. Example:

39.48,13.
37.42,12.
39.73,11.
39.03,10.

50,0, MEKELE

55,1,GONDAR A.P.
12,12, COMBOLCHA
03,0, ALEMKETEMA

Format: Longitude, Latitude, Rainfall (mm), Station
Name (optional)

c:\program

files\LEAP\NMA\

SEDI Output Dataset

name Dataset to which the output will be written NMA_SEDI
Number of pixels 5
extracted per station
Distance in km 20
between gridlines
Maximum _ _
interpolation radius Read more about these options in SEDI document. 500
(in km) Examples in next column are usually quite

— satisfactorily.
Minimum number of 5
nearest stations
Maximum number of 16
nearest stations
Power 1.8
Overwrite existing Whether to overwrite the existing images. Yes

images?

3.1.7 Comparing the quality of images in datasets

An interesting question is: “which dataset is the best as a basis for the calculations”. This is difficult

to judge and might differ from dekad to dekad. There is some help available. LEAP contains a
simple tool to compare rainfall datasets. A scattergram is presented with two datasets displayed on

Xand Y axis.

The tool can be accessed through the menu item: Data - Rainfall - Data Source Comparison Graph.

An example is shown below:
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Scattergram Year, month, dekad

Data on the

X-axis (in this 1 Comparing datasets N [=] S|
case NMA N

point data) \ X - ais

<5tation Data> - Rainfall 2006 July 1

Data on the Y - axis
Y-axis (in this =]
case ARC data)

<Station Data>
Murnber of Pizeks 81

b awirnum 187
inirnum 0

Standard Deviation 51
Mean 70

ARC

2l

Some
extracted I aimum 171

e Miriirnrn O
statistics Standard Deviation 45

Mean 53

Fegression

R: 0.632113257283554 i Bk
Slope: 0.662172168673383 il -

Intercept: 1324134057 38711 10 20 30 40 50 B0 70 B0 90 100110120130140150 160170130

=5tation Data>
Previous Dekad Next Dekad ‘ [ Labels
5\ ] X
hY ) i)
Navigate to previous and next dekad Whether to see

station labels

With this tool it is apparent that the correlation with NMA ground data is better for the NMA_SEDI
dataset (below) than for the ARC dataset (above). At least for July, 1, 2006....

1 Comparing datasets — IEIIﬂ
X - axis
<Station Data> - Rainfall 2006 July 1

<Station Datas

Nurnber of Pizels 81

b aximum 187
Minimurm O

Standard Deviation 51
Mean 70

NM&_SEDI

MNurmber of Pizels 81
Maximum 163
MiniirrLirn 0

Standard Deviation 46
Mean 73

Feagreszion

R: 0.928747132632355
Slope: 0.827631591450398 0
Intercept: 15.1917962364444

t et =t ettt et
10 20 30 40 50 60 70 &0 S0 100110120 130140130160170 150
<Station Data>

Previous Dekad Next Dekad | [] Labels

3.1.8 What to do after importing new rainfall data

When new rainfall data have been imported, the normal images potentially need recalculation Two
functions in LEAP calculate normals:

Function 1:

Creating normals for Rainfall and ETO and write the results to a new dataset. This function is
accessed through: Data - Calculate Normals - For WB calculations. This function creates the
normal rainfall used during water balance calculations. Settings:

Setting Description Example
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Image Base

Directory Image Base directory c:\program files\LEAP\Images\
Dataset t_o create Th_e datas_et name that will be created to RFE ARC

normals in write the images to. -

Parameter Rainfall or ETO Rainfall

First year to use for the calculation of

1995
normals

First year to use

Last year to use for the calculation of

2006
normals

Last year to use

Function 2:

Creating normals for all parameters and write the results to the same dataset. This function is
accessed through: Data - Calculate Normals - For Viewer visualisations. This function creates the
normal data used in the viewer (see paragraph 8.2.3).

Setting Description Example
Image Base . ) .
Directory Image Base directory c:\program files\LEAP\Images\

First year to use for the calculation of

1995
normals

First year to use

Last year to use for the calculation of

2006
normals

Last year to use

As to be expected, the Water Balance calculations and everything that follows the WRSI
calculations (such as yield reduction and beneficiary numbers) will have to be recalculated to
incorporate the new data.

3.1.9 Viewing the rainfall data

Use the LEAP viewer to look at the rainfall. In the main menu the viewer can be accessed through
the View option.
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i Parameter selection O] x|
- \ RFEZ -
® Actual Rainfall Select the type of > Marmal Rainfall Select the |7
rainfall to display here dataset here
Potential Evapotranspiration Fa0 -
0 Actual Evapotranspiration ) Mormal Evapatranspiration
Crop and Soil ZONAL S
0 Planting Dekad i Cycle Length
O Water Holding Capacity o Pre-Planting Crop Coefficients
) Effective Rainfall Percentage ) Sowing Window Start Dekad 1)
0 Sowing Window End Dekad 0 Crop Basket %
Water Balance RUNT -
) Percentage Availakle Data O Total Water Feguirement
0 Final Index (WRSI) O Mormal Index
O Last Index baged on Actual Data, O Water Excess Initial Phase
) Water Excess Vegetative Fhase ) Water Excess Flowering Fhase
) WWater Excess Ripening Phase ) Water Deficit Initial Phase
ater Deficit Ve getatie B preDaficit Elnwering Phase =
ear 2007 - Month September - DekaD Crop Maize_MeherLongCycle
| " Display | 3 Cancel

Year month and dekad of the rainfall image to view

After pressing Ok, the rainfall file is displayed:

Crop Mask

selectPaamesiovien |k ¥ @ B & & m B
B

*0t0 10
10020
B-0t030
[ Compare (o Noma! | g o059
-0t
1000200
2000300

1l 5000 400
Missing

Image Valuss
Value: 1

Pixel: 136 Line 21

Longiude; 46,30 Latiude 13.08

Havigalion
< hugust3 -
-
<€ 2006
Displayin Google Earth
Aguregats to Excel

Nyt
s

This rainfall image can be compared to normal with the “Compare to Normal” checkbox. For more
advanced viewer functions, the Viewer chapter (Chapter 7) can be consulted.

3.2 Potential evapotranspiration (ETO)

Currently LEAP holds two datasets for potential evapotranspiration:
> The FAO average (=normal) ETO (36 images for every dekad in the year).
> The actual ETO based on NMA data.
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The first type of ETO can be imported through the function Data - ETO - Import FAO Average PET.
This function is now obsolete as all images have already been imported.

3.2.1 Importing and calculating NMA actual ETO

Through the function Data - ETO - Import actual NMA ETO actual ETO data can be calculated and
converted into images. First of all, the NMA password should be entered:

Enter Password x|

Enter pazsword to work with M4 data;

QK | Cancel |

The spreadsheet should contain a certain structure as shown in the image below:

E3 Microsoft Excel - June 2007.xls [Read-Only] o] x| MAX =

@_1 File Edit Yew Insert Formak  Tools Data  Window  Help Maximum ‘e!“pem“"e
I {degree celcius)

MIN =
15 H 23 49 = - 0e - @ E &'E Minimum temperature

{degree celcius)

..]?.3'?.] 4 ~d = B :ﬁﬂﬂ@—] E ERE =
A - A Station Rainfall {ignored in ETO
A E | © | calculations)
- Date 1 Ri1=

1 Station Relative Humidity (%)
2 MAX 215 WIND =
3 MIN 11 Wind speed in m/s at 2
4 RRR meters
c ADDIS ABABA {OBS) RH 70 SHRS =
g WIND 139 Sunshine hours
7 SHRS 2.2
8 MAX 205 Days in the
9 MIN 13.9 month (1-31)
10 RRR
11 DDIS ABABA (BOLE RH B
12 WIND 2.7
13 SHRS 28
14 MAX 262
15 MIN 16.1
16 RRR
17 ARBA MINCH RH 5
M4 v wist Sond f3d (e
Ready

Station name |

Number of stations is free
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The settings are:

Setting Description Example
Name of input NMA Name of the Excel spreadsheet that ?i:l\gsr\ol_géaArg\N MAUUne
spreadsheet (6 ETO par.) | contains the NMA data (6 parameters) 2007 xIs
Name of the sheet within the Excel
spreadsheet that holds the data
Sheet name in ETO file 1st
1% 1sk
Year The year of the data 2007
Month The month within the year of the data 6
. . The name of the station file. The station )
Name of input station c:\program

file

file contains the coordinates for the
stations in the sheet

files\LEAP\NMA\stations.xIs

Reference image

The name of the reference image

c:\program
files\LEAP\Images\ref.img

After pressing OK, the following steps are taken by LEAP:

1.Calculate Daily ETO. For this calculation a separate component is being used, developed by
Marcello Donatelli (http://www.sipeaa.it/ASP/ASP2/ET .asp). ETCS is a cross-platform component

containing routines to estimate daily values of evapotranspiration from the reference surface.

The calculated daily ETO data are written into a spreadsheet. In this case the name of the sheet is:

Daily ETO June 2007 .xls
_lmix
IE_] File Edt Yiew Insert Format Tools Data  Window  Help Type aquestion forhelp » - & X

NEHROSISRIVE| % LB-F|9-

@ = -4 % |6 P 100% -@egs & -

i . | & 5] B
AQ - AMBAMARIAM
A [ B | C b [ E T F T & T H [ 3

| 1| Diate 1 2 3 4 9 G
| 2 ABOMSA ETO 360986 462321 4472565 4226552 54133 5.1142 5.[J
| 3 ADIGRAT ETO 3816891 3.552823 3.947382) 3.824775 4333528 4.332894 3
| 4 | ADWWA ETD 3250424 3250998 3.2515832 3.252025 3252479 3.252895 3.0
| 6 AIRA ETO 303335 3801281 3188509 4.201036 4426212 3.210308 3.
| B ALEMKETEMA ETO
| 7 ALEMEYA ETO

8 ALGE ETD 3537639 4169578 2024847 2925405 4157018 3642696 3t

9 |ANBAMARIANM lETn 3870432 4650488 4375846 4 262686 4 65777 3942302 3°
| 10 AMBO AGRC. ETO 27819658 4353482  3.14485 3.225734) 3720761 3296504 2
| 11 ARSI NEGELLE ETO 3682859 3.6832 3583796 3.584347 3.584854 3585318 3!
| 12 ARSI ROBE ETD 2744233 2624003 2624369 4841415 4598756 3.820285 37
| 13 ASELLA ETO 3674227 3674813 3687403 3.687995 368854 3689039 3t
| 14 ASGORE ETO 3674227 3674813 3687403 3.687995 3.68854 3.689039 3t
| 15 ASSAYITA ETO 4 B8T577 48575703 4857084 B8.945841 70588361 5617172 8
| 16 ASOSSA ETD 3729632 312958 2239145 4310327 4088534 4.180607 3
| 17 | AWASH T KILOD ETO 2822624 2823003 20823355 2023681 2023081 2024255 2!

18 |RAT) ETN A 10847 A 7N9R13. 5 1AARNA 5 71897 A ARA777. 4 ARA447 A [T
H 4 b M Daily ETO from June 2007.41s 141 LU—‘
Ready v

2.Calculate Dekadal ETO. The calculated dekadal ETO data are put Dekadal ETO June 2007 xls:
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_ialx
E_] File Edit View Insert Format Tools Data  Window  Help - &
X
NEEHR3Q9-2z- @ -@ Bio-B
i E8 28 S 5 O | @ Ha =2 Reply with Changes... H
Cn - A 358
A | B | ¢ | b | E | FI
L1 Date 1 2 3
| 2 |ABOMSA ETO 473 498 424
| 3 |ADIGRAT ETO a7 40 a0.s
| 4 [ADVVA ETO 325 325 324
| 5 |AIRA ETO 356 30.8 26.2
| 6 |ALEMKETIETD
| 7 |ALEMEYA ETO
| 8 |ALGE ETD 358 359 359
| 9 | AMBAMARETD 415 i 269
| 10 [AMBC AGEETD 33.8 316 26.8
| 11 [ARSINEGIETD I 35.8! 359 358
| 12 |ARSIROBETD 6.4 401 A4
|13 |ASELLA ETO 6.9 6.8 6.8
| 14 |ASGORE ETO 6.9 6.8 6.8
| 15 |ASSAYITAETO f8.9 784 a6.2
| 16 |ASOSSA ETO 4.5 453 295
|17 [AWASH T |ETD 292 283 282
| 18 |[BATI ETO 51.68 50.6 50.6
19 |[BEDELLE ETD 356 294 273 Iﬂ
4 4 » M[wDekadal ETO from June 2007.xls [4] | LI
Ready s

3.Convert Dekadal ETO to images.
LEAP gives the following status messages:

Number of stations found in C:\program files\LEAP\NMA\June 2007.xls: 99
Stations not found in sheet C:\program files\LEAP\NMA\stations.xls

GONDER

ADWA

ATIRA

ALGE

AMBAMARIAM

ARSI NEGELLE

ARSI ROBE

ASELLA

ASGORE

Daily ETO values saved in sheet C:\program files\LEAP\NMA\Daily ETO June
2007.x1s

Dekadal ETO values saved in sheet C:\program files\LEAP\NMA\Dekadal ETO June
2007.x1ls

Created image C:\program files\LEAP\Images\ETO\NMA\2007\ETO 2007 6 1.img based
on 37 stations

Created image C:\program files\LEAP\Images\ETO\NMA\2007\ETO 2007 6 2.img based
on 36 stations

Created image C:\program files\LEAP\Images\ETO\NMA\2007\ETO 2007 6 3.img based
on 38 stations

In this example, a number of stations do not have coordinates defined in the station sheet or have
missing values in the input sheet. That is the reason why the number of stations for interpolation
(37) is lower than the number of station found in the NMA sheet (99).
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3.2.2 Viewing the ETO data in the viewer
The ETO data can be viewed through the View menu. First select the parameter

Raintall NMA_SEDI il
o Actual Rainfall o Mormal Raintall

Potential Evapotranspiration

ctual Evapotranspiration O Marmal Evapotr@

Crop and Saoil ZONAL

2 Planting Dekad O Cycle Length

2 Wiéater Holding Capacity ) Pre-Planting Crop Coefficients

) Effective Rainfall Percentage 0 Sowing Window Start Dekad

2 Sowing Window End Dekad ) Crop Basket %%
Water Balance RUN1

3 Percentage Awvailahle Data o Tatal YWater Reguirement

Final oy MBS hlewrasl Inel Jid|

Year 2000 - Month July - Dekad 3 - Crop Teff_Belg

Display Cancel
< X

Then, see the data displayed on a map:

A KO R e $ woa

R e
gy

Fa
Sy

Image Values
Value: 19
Pisek 129 Line 11

Longitude: 45,55 Lathude 14.03

S
LI
o

More information on the viewer in chapter 7
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4 Working with crop data

4.1 Working with crops and crop characteristics

Within LEAP, crops are defined with the Data - Crops - View/Change Base Crops function. This
function gives access to the window below. Currently 13 crops are defined. The crop definitions are
independent of growing period (e.g. Belg or Meher) and cycle length of the crop. Defining a new
crop is done by adding a new line at the bottom and giving the crop a unique cropno number.

lgnored by LEAP

These settings determine
the water halance

calculation in case of

water excess. In this case:
whenever the excess

amounts to 100 mm or

more, 3 points are
deducted from the

Ky according to
Doorenbosch and
Kassam (to calculate
yield reduction)

WRSI index

i Database crops =10l x|

Crophia |CropID|CrnpName DefThreshnldlReduce\-’aluelExcessAmoum oy | ﬂ
1M Teff 0 3 100 1.1489933761:5814

[ 2L Barley 0 3 100 1.1499999761:3814

B 3T Wihest i 3 100 1.148589997615814

[ 48 Maize 0 3 100 125

0 5w Sorghum 0 3 100 0.89599999761:58142

B B = Finger hillet i 3 100 1.148589997615814

[ 7 A Chick Peas 0 3 100 1.1489933761:5814

b gc Field Pea 0 3 100 1.1499999761:3814

i 9D Haricot Bean 0 3 100 11489999761 5814

[ 10 E Horse Bean 0 3 100 1.1489339761:5814

; 11 F 0 3 100 1.14999397615814

i 126G 0 3 100 1.10000002384186

[ 13 H 0 3 100 1.10000002384156 =

— e
|- - > -l L - - o ToWord g% To Excel

For every crop a set of crop coefficients is defined with the “Data - Crops - View/Change Crop
coefficients ” function. The crop coefficients can be viewed and changed with the window below.

The crop coefficients form the heart of the water consumption calculation in a water balance. LEAP

uses the “default” sets of coefficients.
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Crop

selection
x
Crop eff -
Fraction
of Cyvcle Wi Teff - Default
|
Initial
013
016
et ati
Flowering . :I
Rigening |:| 1
Save ghanges i b i i b b i f b
] T T T T T T T T T
a 01 oz 0.3 04 0. 06 o7 0.a o3 1
Percentage ofjcycle length
1
The 4 Change the Graph displaying the crop coefficients. A typical "hat
phenological crop shape” should be visible
phases in crop  coefficients
life here

4.2 Working with zonal crop data

Besides data related to the crop characteristics itself, data related to the geographical area where the
crop is grown is essential to calculate a water balance. In LEAP these data are specified by Zone
and (in future releases) also by Woreda. The “Zonal” crop data are kept in an Excel spreadsheet to
ensure easy editing. The sheets will have to be converted into LEAP images before the water
balance calculation can be done.

4.2.1 Check the Zones and their names

LEAP defines a list of Zones. This list is displayed with the “Tools - Currently defined
Zones” function:

Addis Ababa ~ Region 14
Afar ~ Zone 1
Afar ~ Zone 2

(...)

Tigray ~ North Western
Tigray ~ Southern
Tigray ~ Western

In total 76 zones in the boundary file "zone.bna"

Zone HARERI ~ HARERI in "zone.bna" is too small (no pixels inside)

This function is helpful when naming mismatches occur, as Zones in the sheets are
recognized by name when importing into LEAP
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4.2.2 Editing zonal data

The function “Data - Crops - View/Change Crop Data in Zone Spreadsheet” gives access to the

current Excel spreadsheet file containing the Zonal data (although this file can be opened through

the Excel open menu as well).
In the spreadsheet the following 8 parameters are stored per Ethiopian Zone:
2 Sowing Window Start Dekad

> Sowing Window End Dekad. These first two parameters form a window within which LEAP
will look for a planting dekad during the planting dekad calculation (see next paragraph)

2 LGP (Length of Growing Period or Crop Cycle length). This determines the length of the cycle

of the crop in dekads. As an example: 13 denotes 13 dekads which is the equivalent of 130
days.

2 Crop Basket %. This percentage determines the relative weight of each crop in the basket. The
LEAP user has to ensure that these percentages add up to 100% within a basket. In the example

file, Meher and Belg crops are not mixed in a basket, adding up to 200%. Please note that in

Excel percentages are often formatted values between 0 and 1. In other words, 0.5 is sometimes

displayed as 50%, amd sometimes as 0.5.

overridden.

Water Holding Capacity. This determines the maximum amount of water the soil can hold.
These data are crop specific.

Effective Rainfall Percentage. This value is usually 100%, meaning that all rainfall water is
available to the crop. Could different (> Or < than 100%) in case of run-off or run-on.

Y ¥ ¥ ¥

Pres-season KCR value. This is the KCT value of a soil that does not carry a crop.

The data are organized according to tabs:
Sowing Window Start Dekad  # Sowing Window End Dekad LGP & Crop Basket %/

The organisation within a sheet is as follows:

Crop names should match
Zone names should match the names on the map the hames defined in LEAP

B Microsoft Excel - Belg New.xls

NEHRS 3 I al@ - - B 100+ @ 5 snel ardnden - ) el

I D [

2one: Teff_Belg Barley_Belg Wheat_Belg Maize_Belg
Addis Ababa ~[Region 14
Afar ~ Zane 1

one

‘m‘m‘\“m‘m‘b‘mlN‘A

=]

Gambela ~ Agnuak
SNNPR ~ Alaba Special

SNNPR ~ Amaro Special 7
Orormia ~ Arsi

Beneshangul Gumu ~ Asosa

Armhara ~ AwitAgew

Oromia ~ Bale 7
SNNPR ~ Basketo Special

SNNPR ~ Bench Maji

Oromia ~ Borena 7

B2

[

=

&

=]

=

@

@

o
=]

0
7
7
SNNPR ~ Burji Special [ 7
Tigray ~ Central

SR ~ Do  —
Somali ~ Degehabur

SNNPR ~ Derashe Special 7 4
Dire Dawa ~ Dire Dawa

Amhara ~ East Gojam

Oromia ~ East Harerge 7
Oramia ~ East Shewa

Oromia ~ East Wellega

Tigray ~ Eastern

Som ik

Talam sl re sl
HES et it i=t] [N

Planting Dekad Zonal. By defining planting dekads here, the calculated planting dekads can be
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The data columns (C, D, E ....) can be edited. Crops can be added by adding a column at the end
(while keeping the sheet structure as it is). For a successful import of these data into LEAP the user
should be aware that:

2 The names of the Zones (in Column B) should match the name of the polygon in the
boundary file (“_zones.Ist” in the “BNA” directory). Unrecognized names are ignored and
will leave a white spot on the map.

2 The names of the crops (row 2) can be chosen freely as long as the first part of the name
before the underscore is defined as a crop in LEAP (see previous paragraph).

After editing the sheet, it will have to be imported into LEAP with the “Data - Crops - Import Crop
Data from Zone Spreadsheet” function. Only crops put into the basket are imported.

Crop bazket [click here to change]

b aize_Belg -

Therefore, in case all crops have been edited, include all crops in the basket to ensure that all crops
are imported.

Since LEAP 2.30 it is possible to specify two Excel files congaing the crop data. The second file
serves as a backup for the first. In other words, should a value for a zone for a certain crop be
missing in the first sheet, the value from the second sheet will be taken. With this feature the user
can import a new zonal crop data file with defaults, while preserving the old values for zones and
crops that have missing values. This feature will be very useful when importing Woreda level inputs
and using zonal level inputs as backup.

The following settings apply:

1ol x|
Input Excel file ChdelphilLEAPProjecis'\BelgiBely Mewsxls .
Second Input Excel file ChdelphilLEAPIProjects\BelgiBely Old.xls .
Output Crop Dataset name Bely -

Imiport Sowing Window Start Dekad

%]

Impart Sowing Window End Dekad

<]

Import LGP

[x]

Import Crop Basket %

[<]

Impart Planting Dekad Zonal

%]

Impart YWater Holding Capacity

<]

Import Effective Rainfall Percentage

<]

Import pre-Season KCR

&

-= This function uses the crops inthe Crop Basket ﬂ

o OK ‘ X Cancel | ¥l Advanced |

Setting Description Example

Input Excel file Name of the spreadsheet containing the c:\program
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zonal data. files\LEAP\Projects\Belg\Belg
New.xls

Name of the second spreadsheet containing | c:\program
the zonal data. This file provides a backup | files\LEAP\Projects\Belg\Belg
for the first sheet. Old.xls

Second Input
Excel file

Name of the LEAP dataset in which to save

Dataset name the data

Belg

<All 8 importable

parameters > Checkboxes for all the 8 parameters

During importing LEAP displays:
-—- Importing Sowing Window Start Dekad ---

Created C:\delphi\LEAP\Images\Crop\Belg\Normal\Maize Belg Sowing Window Start Dekad.img

-—- Importing Sowing Window End Dekad ---

Created C:\delphi\LEAP\Images\Crop\Belg\Normal\Maize Belg Sowing Window End Dekad.img

..

4.3 How to add acrop

4.3.1 Step 1. Adding a base crop

Crop names contain an underscore. The text before the underscore is the name of the base
crop, after the underscore follows the variety name. So in the case of the following names

2 Rangeland_Gu
> Rangeland_Dyer

the base crop is Rangeland and the variety is either “Gu” or “Dyer”. The first step is to add

a base crop. Use the function Data - Crops - View/Change Base Crops to add “Rangeland”.

Look at paragraph 4.1 for further details.
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_lnix|

Cropho ICranDlCrnpName |DafThrashnld|ReduceValua|ExcessAmnum|Ky I ;I
1M Tetf o 3 100 118
] 2L Barey 0 3 100 115
W 3T Wheat o 3 100 115
: 4B Maize o 3 100 128
5 W Sorghum a 3 100 040
: 6 S Finger Millzt o 3 100 118
| | 7oA Chick Peas o 3 100 118
g8C Field Pea o 3 100 118
I 9D Haricot Bean o 3 100 115
I 10 E Harse Bean o 3 100 118
0 11 F Lentil= o 3 100 118
0l 12 G Pot: o 3 100 110
E 13 H B atos) o 3 100 110
|| 14 R Rangelznd a 3 100 140

=

4 - » L] + o ToWiord % To Excel

4.3.2 Step 2. Adding crop coefficients

Adding/changing crop coefficients is done with the function Data - Crops - View/Change

Crop coefficients. LEAP works with the “Default” set of crop coefficients.
x|

crop =
E:?CC:"EO:I; Wir Rangeland - Detault
L]
Intizl
Vegetative .
Flovwvering .
Ripening D

|

Save chanoes

T T T T T
02 03 04 05 08
Percentage of cycle length

T T T
oy 08 (1E:) 1

4.3.3 Step 3. Add the crop to the basket crop list

Activate the menu item “Options - Basket - Crops in Basket”. Press “Manage crops” and

add the crop to the list.
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Bailey_Belg
Bailey_Meher
Chick Peasz_Belg
Chick Peas_Meher

Field Pea_Belg

Field Pea_Meher

Finger Millet_Belg

Finger tillet_eherLongCycle
Finger Millet_MeherShortCycle
Haricot Bean_Belg

Haricat Bean_Meher

Horge Bean_Belg

Horse Bean_Meher
Lentils_Belg

Lentils_Meher

Maize_Belg
Maize_MeherLongCycle
Maize_MeherShortCycle
Potatos_Belg

Patatas_Meher
Sorghurn_Belg
Sorghurn_MeherLongCycle
Sorghurn_teherS hotCycle
Sweel Potatos Belg

Sweet Potatos_tMeher
Telf_Belg
Teff_Meher
wheat_Belg
Whaathda

it angel_ancLG
Rangeland_Dyer

J Save Changes

€ Esit

~=1olx|

Subsequently add the crop to the crop basket:

Select crops in basket |

MNOT in Basket

Barley Belg

Chick Peas_Belg
Field Pea_Belg
Finger Millet_Belg
Haricot Bean_Eelg
Horze Bean_Eelg
Lentils_Belg
Maize_Belg

Potatos Belg

Sweet Potatos_Belg
Sweet Potatos_Meher
Telf_Belg
wheat_Belg

oK | Cancel |

L]
B
K
B

In Basket

Finger Millet_teherlongC
Finger Millet_teherS hort
Haricot Bean_Meher
Horze Bean_Meher
Lentilz_keher
Maize_teherLongCucle
Maize_tMeherShortCycle
Patatas_teher
Sarghurn_MeherLongCpch
Sorghum_eherS hortCucl
Teff_Metker

& Lrops

4.3.4 Step 4. Add the new crop to the Zonal spreadsheet

Open the Zonal spreadsheet and add the crops (with their full name) to the 7 worksheets
with appropriate values. Function to use: Data - Crops - View/Change Crop Data in Zone

Spreadsheet.
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EHMicrosoft Excel - Zonal LPCI Input Data Localized.xls ol =|

@_] File Edit Yiew Insert Format  Tools Data  Window  Help Type aquestionforhelp = o & X

el | & | W snel afdrukken - B Tahoma -0 - | B 7 U | = E = o - - A B
AE3 - #
A [ B AE [ S AF [ AG N, | AHA]

1

| 2 | Reqgioh = Zone - Sweet Potatos Belg ~| angeland_Gu Rangeland_Dye\

El TIGRAT . Tigray | 4 4

N TIGRAY W, Tigray 4 4

[ 5 | TIGRAY E. Tigray 4 4

| 6 | TIGRAY S, Tigray 4 4

| 7| AFAR A_Zonel 4 4

| 8 | AFAR, A_Zoned 4 4

ER ANMHARA M, Gonder 4 4

| 10 AMHARA S, Gonder 4 4

|11 ] AMHARA M, \ello 4 4

| 12 ] ANMHARA S, Wello 4 4

|13 ] AMHARA MNorth Shoa 4 4

| 14 ] AMHARA E. Gojam 4 4

| 15 ANMHARA W, Gojam 4 4

| 16 | AMHARA W, Hamra 4 4

|17 ] AMHARA Agen Awi 4 4

| 15 | ANMHARA CQramia 4 4

|19 CROMIA W, Wellega 4 4

| 20 OROMIA E. \Wellega 4 4

| 21 OROMIA Tllubabor 4 4

22 OROMIA Jimma 4 4

| 23| CROMI \imst Shewa 4 4

W 4 » M|y Dekad Calendar ) Sowing Window Start Dekad Sowiné ‘window End Dekad JLI

Ready

4.3.5 Step 5. Import the zonal sheets

Use the function “Data - Crops - Import Crop Data from Zone Spreadsheet” to import the
data added to the sheets in the previous step. Now continue as normal with the calculation

of planting dekads and the calculation of the water balance.

4.4 Determining planting dekads

In the previous paragraph a planting window is determined with the Sowing Window Start Dekad
and Sowing Window Start End parameters. The second step is to let LEAP determine a planting

dekad within this time-window.

Determining the planting dekad

Sowing Sowing
Dekad % > Dekad
Start End
First dekad
that fulfils
planting
rule
1 1
1 ] 13 21 16

Year: dekad 1 to 36

In this example, LEAP will look for a planting dekad between dekad 8 (mid-March) and 21 (End of

July). The rule applied to determine the planting dekad is a simple one. LEAP will look for two

consecutive dekads in which certain rainfall thresholds are exceeded. This is usually a good

approximation of farmers behaviour.
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Settings:

Setting Description Example
:;1_1 age Base The base directory for the image database | c:\program files\LEAP\Images\
irectory

Dataset name The name of the input dataset (usually Zonal
zonal)

First year to use The f_lrst year for which to calculate the 2007
planting dekad

Last year to use The I_ast year for which to calculate the 2007
planting dekad

Threshold first Rainfall threshold (mm) for the first dekad | 25

dekad

Threshold second | p £l threshold (mm) for the first dekad |20

dekad

LEAP might complain that certain rainfall images are missing, but will nevertheless try to calculate
planting dekads. The program displays:

Created c:\program

files\LEAP\Images\Crop\Zonal\2007\Maize MeherLongCycle Planting Dekad 2007.img

Planting dekads calculated with this rule may be overridden by manual zonal planting
dekads (during water balance calculations).

4.5 Specifying planting dates manually

The procedure outlined in the previous paragraph is the default way for calculating planting

dekads. However, in some circumstances it is useful to specify planting dekads manually.

In LEAP this is done by Zone and outlined in paragraph 4.2

4.6 Viewing zonal images

The LEAP viewer can display all parameters mentioned above. In the parameter selection, look for
the Crop and Soil Parameters. For more information view Chapter 7.
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RI=TE
Rainfall RFE2 =l
r Actual Rainfall > Mormal Rainfall
Fa0 -

Potential Evapotranspiration

» Actual Evapotranspiration

> Normal Evapotranspiration

Crop and Sgil——

anting Dekad

2 Water Holding Capacity

> Effective Rainfall Fercentage
< Sowing Window End Dekad
ing Dekad Zonal

_——-—-\ ZONAL =
0 Cycle Length

0 Pre-Flanting Crap Coefficients
) Sowing Window Start Dekad
 Crop Basket %

Water Balance RUNT “| g

i Percentage Available Data O Tatal Water Requirement

2 Final Index (WRSI) O Marmeal Index

> Last Index based on Actual Data 0 Water Excess Intial Phase

r Wyater Excess Wegetative Phase O Water Excess Flowering Phase

2 Water Excess Ripening Phase O Water Deficit Initial Phase

O wWater Deficit Vegetative Phase 0 Water Deficit Flowering Phase

< Wyater Deficit Ripening Phase 0 Actual Evapatranspiration Initial Phase

r Actual Evapotranspiration Vegetative Phase O Actual Evapotranspiration Flowerting Phase

2 Actual Evapotranspiration Ripening Phase 0 Total 'Water Excess

> Total Water Deficit 7 Tatal Actual Evapatranspiration =
Year H Month MNoverber - Dekad 3 - Crop Rangeland GU -

\/ Dizplay Cancel
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5 Calculating the crop indexes

The indexes form the heart of the LEAP application. In this chapter water balances, yield reduction
and moisture index are being calculated.

5.1 Calculating the water balance (WRSI)

Three functions support the calculation of a Water Balance. All three functions produce the same
results. The function differ in the number of calculations performed.

2 Calculate - Water Balance - 1 Crop, 1 Season. This function calculates just one water balance.

2 Calculate - Water Balance - 1 Crop, more Seasons. This function calculates water balances for
1 crop, during more season. Selecting the period 1995-2007 would result in 13 water balance
calculations.

2 Calculate - Water Balance - All Crops, more Seasons. This function simply calculates the
water balance for all crops (not just the basket crops) for the number of season specified. This
enables the recalculation of the whole archive.

As an example, the first function will be applied with the following settings:

Setting Description Example

coctfctents || cosffctents (ahways cefauly | Maize-MeherLongCycle
First year of season | The year in which the crop is planted 2007

g? rigcioejse The image database directory c:\program files\LEAP\Images\
WB Output Water Balance Output dataset Tryout

Dataset name

c:\program

Reference image | The reference image files\L EAP\Images\ref.img

Minimum The minimum percentage available data.
Percentage If 100, all actual data should be present. 0
Available Actual If 0, no actual data need to be present for

Data the calculation of a WB.

Water Excess The minimum amount of excess water 100
Threshold (mm) that triggers an index reduction

Index Reduce . .
. The actual index reduction when water
Value in case of 3
EXCess 0Cccurs
Excess

Use Zonal Planting | Select whether calculated planting dekads
Dekads (manual or manually specified zonal planting Yes
input) dekads are used.

LEAP displays:
Starting Calculations --————-====----—————-
One or more actual rainfall files not found (using normal rainfall)...

Using normal ETO (actual ETO not available)...
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Calculations Finished----—————------—-———-

Total number of Water Balance

Calculation succeeded: 7360

Missing Planting Dekad: 11085

Calculations (pixels): 18445

Some actual rainfall files are missing because the end of the season is not yet reached. The Water
Balance is therefore calculated with normal rainfall for the missing dekads. The missing planting
dekads are for the pixels outside Ethiopia.

For viewing of the output use the Water Balance section of the viewer. More specific functions are

described in the Viewer chapter 7.

i1 Parameter selection

2 Planting Dekad

2 Water Holding Capacity

1 Effective Rainfall Fercentage
2 Sowing Window End Dekad

Water Balgpg/_\

-|Of x|
3 Cycle Length A
» Pre-Flanting Crop Coefficients

2 Sowing Window Start Dekad

) Crop Basket %

TRYOUT -

ntage Awvailable Data

7 LastIndex based on Actual Data

 Wyater Excess Yegetative Phase

0 Water Excess Ripening Phase

= Wyater Deficit Wegetative Phase

 Water Deficit Ripening Phase

1 Actual Evapotrans piration Wegetative Phase
. Actual Evapotrans piration Ripening Fhase
atal Water Deficit

t Final Index

Yield

Se—

O Taotal Water Requiremen
2 Mormal Index

O Water Excess Initial Phase
 Wy'ater Excess Flawering Phase
3 Water Dieficit nitial Phase
 Wyater Deficit Flowering Phase
O Actual Evapotranspiration Initial Pha:
o Actual Evapatranspiration Flowerin
1 Total Water Excess

O Taotal Actual Evapotranspirati

RUM1 -

2 Yield Reduction

1 Basketield Reduction

Ja|

ar 2007 - Month Januan

Dekad 1

Crgp  Maize_MeherLongCucle ~

« Display = Cancel |

5.2 Calculating a basket WRSI

As farmers usually grow a basket of crops, a generalized WRSI can be calculated that is not crop

specific. For that purpose the “Calculate - Water Balance - Aggregate Final Index by Crop Basket”

has been created.

The basket can be calculated for multiple years with the following settings:

Setting Description

Example

Image Base Directory

Name of image base directory

c:\program files\LEAP\Images\

Input Water Balance

Input water balance dataset. The

basket WRSI will be placed in this | Runl
Dataset

dataset as well.
First year First year of calculation 2000
Last year Last year of calculation 2000

LEAP will present the current basket and display the following status message:
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Created c:\program files\LEAP\Images\Water
Balance\Runl\2000\Basket Final Index 2000.img

5.3 Comparing data to Normals

In order to compare water balance output to a reference period, LEAP contains normals sometimes
called “averages”. The calculation of normals is done with the “Calculate - Water Balance - Build
compare period (normals)” function. A compare period is made for a specific dataset and is based
on several years. The average for these years is taken.

Setting Description Example

c:\program

Image Base Directory | Name of image base directory files\L EAP\Images\

Input Water Balance The dataset for which to build the normals | Runl

Dataset
First year First year to take when calculating normals | 1995
Last year Last year to take when calculating normals | 2006

LEAP now calculates normals for all available crops and all 20 parameters. This can take quite a
long time. In the LEAP viewer, the comparison with normal can be viewed by clicking the
“Compare to Normal” checkbox.

1) in fraction ( 2002 Maize_MeherLongCycle -,_1 000 o 100

ERLINT 200 2aize_MeherlongCycle_Final_indes:_2002 img] =100 10 -50

=-5010 -20

=-2010 -5

=510 5

=5to 20

=20t 50

I -s0to 100

=100t 1000
Mizzing

5.4 Calculating the Yield Reduction

The yield reduction is calculated from Water Balance output combined with an empirical formula
developed by Doorenbosch and Kassam. The formula is:

100-((1-(1-A/B)*Ky)*100)

Where A is the Actual Evapotranspiration, B is the Total Water Requirement without water stress.
Ky is a crop dependent variable determined by the authors. Therefore, a high yield reduction
denotes a poor yield and the other way around.

Three functions exists to calculate the yield reduction:

> Calculate - Yield Reduction - 1 Crop, 1 Season

> Calculate - Yield Reduction - 1 Crop, more Seasons
> Calculate - Yield Reduction - All Crops, more Seasons

Similar to the water balance calculations, the three functions produce the same output. The number
of calculations however differs.

The settings for the first option (Calculate - Yield Reduction - 1 Crop, 1 Season) are:

Setting Description Example
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IIDr??egcioE:Sse Image Base Directory ?izl\gsr\oLgI;?AnI;\lmages\
Water Balance Water Balanc_e dataset f(_)r input (water balance) Runl

Dataset and output (yield reduction)

First year to use The year of calculation 2000

Crop The crop Maize_MeherLongCycle

LEAP displays:

Created c:\program
files\LEAP\Images\Yield\Runl\2007\Maize MeherLongCycle Yield Reduction 2007.img

5.5 Basket Yield Reduction

The “Calculate - Yield Reduction - Aggregate by Crop Basket” function calculates the basket yield
reduction. It will use the crops defined in the current basket setting.

Setting Description Example
Image Base Directory Name of image base directory :‘:i:l\gsr\ol?éaArg\lmages\
Input Water Balance The dataset for input (yield reduction) and Runl
Dataset output (basket yield reduction)
First year F_|rst year to_take for calculating basket 2000
yield reduction
Last year Last year to take for calculating basket yield 2000

reduction

The settings above create the following image:

Created c:\program
files\LEAP\Images\Yield\Runl\2000\Basket Yield Reduction 2000.img

5.6 Calculating the Moisture Index

This index is widely used in agrometeorology. It is a simple measure of the humidity of the season
with the formula: rainfall / ETO. This is done with the Calculate - Moisture Index function:

Setting Description Example
The name of the dataset in

Output Dataset name which the Moisture Index | Runl
will be stored

First year to use First year of calculation 2006

Last year to use Last year of calculation 2006

The function calculates Dekadal and Monthly Moisture Indexes. The function requires actual data
(both ETO and Rainfall) and is based on the dataset priority settings.

LEAP displays the status messages:

Creating dekadal Moisture Index
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Required ETO input file not found for 2006 1 1
(...)

Created c:\program files\LEAP\Images\Moisture Index\Runl\2006\Dekadal Moisture
Index 2006 6 1.img

Created c:\program files\LEAP\Images\Moisture Index\Runl\2006\Dekadal Moisture
Index 2006 6 2.img

Created c:\program files\LEAP\Images\Moisture Index\Runl\2006\Dekadal Moisture
Index 2006 6 3.img

Creating monthly Moisture Index

Created c:\program files\LEAP\Images\Moisture Index\Runl\2006\Monthly Moisture
Index 2006 6.img
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6 The needs computation module

This technical note is a guide for using the Needs computation module in LEAP. Full
confidence in the use of LEAP is a necessary pre-requisite for using the Needs module
(expert LEAP user).

This chapter is organized as follows: Paragraph 6.1 describes the log-model adopted for the
needs computation and the meaning of implied parameters. Paragraphs 6.2 to 6.5 describe
the steps for the needs computation as implemented in LEAP. Section 6 reports a checklist
of operations to be performed in LEAP for estimating potential beneficiaries.

6.1 Thelog-model

LEAP adopts the following model to relate drought condition to the number of
beneficiaries:

N=N,+K- g, —F ~log QWRSI —F _ 1

which uses the WRSI output from the LEAP software.
In equation 1 the parameter K is defined as:

K = Ne =N, _
log @, —F =log @, —F

and the parameters are

No:  Needs in case of optimal rainfall (chronic food insecure);
Ngr:  Population at risk;

Wo:  Lowest observed value of RWRSI;

Wwn:  Optimal RWRSI;

F: Systemic failure level.

The regional WRSI (RWRSI) is defined as the weighted average of a woreda-level
combined WRSI (CWRSI):

> R, -CWRSI,,
RWRS| = 2,

2R
w

where the subscript W indicates the woreda, P is the population.

For each woreda, the CWRSI is defined as

CWRS'W — qv?/elg ‘WRSlveelg + qVI://Ieher -WRS'V':,Aeher + qVI\Dlastoral 'WRSl\;aStoral
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where WRSI ¥ and WRSI 2" and WRSI**°" represent the Water Balance Parameter

export from LEAP and the subscript W indicates that the computation is done with different
values for each woreda; g is the assessment weight (a value ranging from 0 to 1) to be
associated to each season in the combined WRSI and measures to which extent the past

Bel
crop season will contribute to the assessment. By adjusting Gw " and ge® the user can

define a drought index that takes into account the outcome of different crop/pastoral

seasons (e.9. q.°' =1 and g™ =0 for an assessment of the belg season; ¢2'? =0.2 and
o™ =0.8 for a combined assessment in meher-belg production area).

Notice again that in Equation 3, when the drought index combines the outcome of different
seasons, WRSI "9 refers to the belg season that follows the selected WRSI ™ : if

WRSI ™" is computed for the year Y, WRSI 2*'® must be computed for the year Y+1.

When defining the combined WRSI, the assessment weights g must be defined in such a
way that:

Belg Meher Pastoral __
Ow = +0w ~ + 0w =1

In the case of pastoral areas the regional WRSI (RWRSI in Equation 1) corresponds to the
aggregated rangeland index.

Figure 1. The log-model relation between RWRSI and the number of beneficiaries.
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NOTE: The sample curves are computed by setting the following values of the log-model
parameters: No=300000; Ng=1000000; W,=52; W\=100. The value of the systemic failure
level F is indicated by the line style as indicated in the legend. For very low values of the
parameter F, the relation between RWRSI and the Number of Beneficiaries is
approximately linear.

The log-model relation between RWRSI and the number of beneficiaries has a weak slope
when RWRSI is close to 100 (Figure 3). This means that with a weak water stress the
number of beneficiaries in needs of assistance remains close to zero.
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As RWRSI decreases, the slope of the curve increases and for RWRSI close to the regional
failure level F even a small decrease in RWRSI (little additional water stress) a large
increase in livelihood protection needs can be produced.

The model aims at describing the failure of community based coping mechanism when the
external stress (drought) strengthens.

6.2 The Needs module

The Needs menu drives the expert LEAP user through the computation of the potential
beneficiary number (needs). The computation is based on a log-model scheme that has been
tested and validated using historical records of DRMFSS beneficiaries.

Figure 2. The Needs menu.

#L LEAP - Version 2.60 - Monday February 20, 2012 (Application in C:\Program Files (6)\LEAPY) == =
Project Data Calculate View Export Options MNeeds Products Tools Help

: Step 1. Select Target Area
Proji
Step 2. Log Model Setup

e Step 3. Compute Meeds
Maize_tdeher
Sorghum_Mehe

Teff, Mefrer Extract WRSI by Woreda
‘wheat_Meher
Barley_keher

The Federal
nt of E thiopia

View/Change Base Data

6.3 Select atarget area.

The first step in the needs computation is the selection of a list of woredas. All the user’s
choices are saved in an .npf file that is selected by the user.

To start the area selection, the user will:
e Enter the panel by clicking Needs -> Step 1. Select Target Area
e Create a New Needs Analysis file and choose a name.

There are two different methods to select the area of interest:

e Choose the woredas by name by checking the boxes in the list to the right.

e Choose the woredas by clicking on the map. The user can switch among different map
based selection methods (menu on the top-left) and choose all woredas within a Zone or
a Region or simply click on single woredas.
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Figure 3. Selecting target areas

#T" Selecting Woredas [DATools\LEAP\NeedsProjects\Test\ Amhara.npf] (=N R =)

W
Select Target Area by Selected 48 Woredas out of 672

Woredas -

Amhara ~ Morth Gondar ~ West Belesa -
Amhara ~ North Shewa(R3) ~ Angolelana Tera
Amhara ~North Shewa(R3) ~ Ankober

W Amhara ~ Morth Shewa(R3) ~ Antsokiya
Amhara ~ North Shewa(R3) ~ Assagirt
Amhara ~Morth Shewa(R3) ~ Basona Worena
Amhara ~ North Shewa(R3) ~ Berehet

| Amhara ~ North Shewa(R3) ~ Eferatana Gidem
Amhara ~ North Shewa(R3) ~ Ensaro

W Amhara ~ Morth Shewa(R3) ~ Gishe Rabel
Amhara ~ North Shewa(R3) ~ Hagere Mariam
Amhara ~ North Shewa(R3) ~ Kewet

& 5 W Amhara ~ North Shewa(R 3) ~ Menz Gera Midir
ey 5 ¥ Amhara ~ North Shewa(R3) ~ Menz Keya Gabriel
4"‘"‘\\" 4, ‘l v Amhara ~ North Shewa(R3) ~ Menz Lalo Midir
"".!"%r ! Amhara ~ North Shewa(R3) ~ Menz Mama Mid
‘f“.‘qf.};% Amhara ~North Shewa(R3) ~ Merahbete
~ " ~ i
;-“(‘ ("rb”" Amhara ~ Narth Shewa(R3) ~ Mimo Weremo

R,
B Amhara ~ North Shewa(R3) ~ Mojan Wedera
-‘g‘q“" %})‘h} .’f e Amhara ~North Shewa(R3) ~ Moretma Jiru
conly ’u‘-? AL Amhara ~North Shewa(R3) ~ Siya Debirna Wayu
P Amhara ~MNorth Shewa(R3) ~ Tarema Ber
| Amhara ~ North Wolo ~Bugna
| Amhara ~ North Wollo ~ Dawunt
| Amhara ~ North Wollo ~ 53¢ Selection
| Amhara ~ North Wolo
| Amhara ~ North Wollo ~ Guba Lafto
Amhara ~ North Wollo ~ Habru
Amhara ~ North Wallo ~ Kobe
| Amhara ~ North Wollo ~ Lasta (ayna)
| Amhara ~ North Wallo ~ Meket
| Amhara ~ North Wollo ~ Wadia
| Amhara ~ Oromiya ~ Artuma Fursi
/| Amhara ~ Oromiya ~ Bat
| Amhara ~ Oromiya ~ Chefa Gula
| Amhara ~ Oromiya ~ Dewa Harena
| Amhara ~ Oromiya ~ Jile Tmuga
Amhara ~ South Gonder ~ Dera -

{ "Select All” || De-select Al I save selection ] | Exit ‘

Somali ~ Warder ~ Boh

.ﬁ’\‘\‘ﬂ;_‘}. ”p 9] Amhara ~ Morth Shewa(R3) ~ Minjar Shenkora
;

6.4 Define Needs Analysis Setup

The second step is to select the of assessment weights for Belg, Meher and Pastoral
WRSI to use in the computation of the Regional WRSI. See section 1 for a detailed
definition of the Regional WRSI.

To start the area selection, the user will:

e Enter the panel by clicking Needs -> Step 2. Log-model setup

e Choose an existing .npf file containing information on the selected areas.

The setup panel (figure 3.) allows the user to select two important sets of parameters:
1. The assessment weigths that will determine how the different WRSI and rangeland

indices are combined at the woreda level to form a single representative drought
index

2. The log-model parameters including the population at risk and range of variability
of the drought index.

6.4.1 Assessment Weights

Let us first describe the conceptual difference between production share and assessment
weight.

The production share is a characteristic of the livelihood economy of each woreda and
represents the average fraction of annual production achieved during a normal rainy season
(where the seasonal rainfall pattern is bi-modal).
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The seasonal weights (coefficients q to be selected in the Needs Module) are the relative
weights associated to the seasonal actual productions for the computation of the potential
beneficiaries. Their values are not necessarily identical to the production shares. The
selection of the assessment weights determines the type of assessment that is being

conducted. For example (table 1) during a meher assessment in a crop area with a bimodal

seasonal rainfall pattern the choice g\ =1, implies that only the meher production is

taken into account. The scheme reported in table 1 assumes an approach in for which during
the meher assessment only the outcome of the latest meher harvest season is taken into
account; instead during the belg assessment, which is considered as an update to the figures
obtained during the previous meher assessment, the performances of both crop seasons (and
pastoral seasons where appropriate) are taken into account. However, different choices are
possible for the expert user. The assessment coefficients can be selected by manually
changing the numbers in the top-right column.

The default values for the seasonal weights provided by LEAP correspond to the woredas’
seasonal shares.

Table 1. Production areas in Ethiopia, and weight parameter selection for different
types of assessment.

Production # of Meher Assessment Belg
Area Woredas Assessment
Agro, 396 Default Default
Unimodal

(Meher Only)

Agro, Bimodal 176 gurener =1 Default
(Belg &

Meher)

Agro-Pastoral 106 qee'9 =0, g =1 qv';ffggffa' Default
(Bimodal)

Tot 678

NOTE: Default values correspond to the seasonal production shares provided by
DRMFSS.

6.4.2 Log-model parameters

Depending on the type of seasonal assessment to be performed, LEAP gives hints for
parameters to be used in the log-model.

One important aspect to bear in mind during the needs computation is that the selection of
an exact value for log-model parameters is not possible. For example, the uncertainty in the
selection of the values for the climate parameters (Wo, Wwax, F) is affected by availability
of limited time series, that do not cover the entire range of possible outcomes of a crop
season. On the other hand, the population parameters (N;, No) are also rather uncertain, not
only because the historical record is short, but also because the historical beneficiaries
include some degree of subjective, informed judgment that tries to account for risk factors
different than drought.
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Therefore, needs computation approach in LEAP is to allow the user to select a range of
values for the log-model setup and a number of intermediate steps, in order to produce an
estimate of the uncertainty of model predictions. If a certain number of intermediate steps
are selected (N>1) LEAP performs the needs computation with all possible combination of
log-model parameters. It is then recommended to use a number of intermediate steps that is
not too large (N<4 for any of the parameters is usually a good choice). Large numbers of
intermediate steps for more parameters may result in long computation time.

Figure 4. Step 2 input panel in the Needs module. The log-model parameters setup.

¥ Specify Settings [D:\Tools\L EAP\NeedsProjects\ Test\Amhara.npf] =
P £, 2 P
Selected in First Step: 438 Woredas
Maximum Historical Population in Need of Assistance (Nr) >
Vioreda [%Belg |2 Meher [ Pastor]  »
Simulate between two values (range) . . ) ) )
) Number of Steps Hint from Historical Data [Plamhara - North Gondar ~ Dabat 033 0.7 054
SOy} 700000 + 740,536 | |amhara ~North Gondar ~ Debark 033 033 0.34
Max (300000 ! e |_|Amhara ~ North Gondar ~ Wegera 0.33 0.33 0.34
|_|amhara ~ North Shewa(R3) ~ Antsokiya 0.33 0.33 0.34
e (o) | |Amhara ~North Shewa(R3) ~ Eferatana 0.3 0.33 0.34
|_|Amhara ~ North Shewa(R3) ~ Gishe Rab¢ 0.33 0.33 0.34
Simulate between two values (range) | |Amhara ~North Shewa(R.3) ~Menz Gera  0.33 0.33 0.34
Min [o Number of Steps Fint from Historical Data |_|Amhara ~North Shewa(R3) ~ Menz Keya 033 0.33 0.34
Max [150000 1 4,300 |_|amhara ~ North Shewa(R3) ~ Menz Lalo 0.33 0.33 0.34
|_|Amhara ~North Shewa(R3) ~MenzMam 0.3 0.33 0.34
Maximum Historical Regional WRSI for the Target Area (Wm) T
Simulate between two values (range)
Min [0 Number of Steps Hint from Historical Data
1 87
Max [ag
Minumum Historical Regional WRSI for the Target Area (W0)
Simulate between two values (range)
Min [0 Number of Steps Hint from Historical Data
1 56
Max [35
Regional WRSI Failure Level (F)
Simulate between two values (range)
e B Number of Steps Hint from Historical Data
1 53
Max [3g
First year [2000 Last year [2010 Refresh Hints [ save settings ‘ B | et ‘

The Log-Model parameters to be selected are:

No:  Needs in case of optimal rainfall (chronic food insecure);
Ngr:  Population at risk;

W,y:  Lowest observed value of RWRSI;

Wn:  Optimal RWRSI (e.g. Wu=100);

F: Systemic failure level.

Let us discuss each of these parameters in more detail.

No

No can be interpreted as the number of beneficiaries in the selected area after a season of
optimal rain. It may be interpreted as the number of chronic food insecure whose condition
does not depend directly on the outcome of a single crop season. If specific information is
available, this number may include the population affected by other risk factors, different
than rainfall. LEAP provides a hint for this parameter as the sum of the minimum number
of beneficiaries recorded in the target area.

Nr

Nr corresponds to the maximum number of beneficiaries in the case of severest drought. It
can be interpreted as the entire population at risk in a target area. Ideally this parameter is
the result of field assessment during which a complete risk profiling is conducted: Ng
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would reflect the population with no access to sufficient food in the case of drought. LEAP
provides a hint for this parameter as the sum of the maximum historical beneficiaries
recorded in the target area. In the absence of detailed field information, this choice of Ng is
connected to the choice of the drought parameter W, as the lowest historical drought
parameter.

Wo

W, is the lowest historical drought index for the target area. It does not necessarily reflect
the lowest possible value of the drought index. Therefore future crop seasons may produce
regional drought indices that are lower than any value in the historical record. In such cases,
the log-model potential beneficiaries would exceed the expected population at risk. This is a
desired property of the log-model when the estimate of parameters’ value is based on
historical records and the log-model should be able to extrapolate the outcome of future
drought conditions that are worse than any situation in the historical record.

Ww

W\ is the value of the drought index in the case of optimal rainfall. By optimal we refer
here to most favorable rain condition relative to the local climate. Therefore, although
WRSI=100 corresponds to optimal condition for crop growth, the value of W)y can be less
than 100 according to local climate.

F

The failure level F corresponds to complete failure of the crop season (no production). It is
a difficult parameter to estimate from observation. For example, at the local scale it may
depend critically from farming practices and from the skill of individual farmers. However,
for the purpose of the present calculation, which to indicate rainfall distribution patterns
during a crop season that leading to extremely low effective food production, one possible
way of selecting the value of F is to link it to the selection of Wy if there is ground to
believe that the observed W, (lowest historical) regional drought index actually corresponds
to a year of extreme yield loss. In this case, a possible choice for F would be

F=aW,,

where a is a chosen threshold below W, that would reasonably represent a complete failure
level, for example a=0.90.

An alternative is to consider WRSI =50 as an approximate level of complete yield

failure and therefore assume F =50 .
In any case, it is fundamental to explore, a sufficiently large range of possible values of F in
order to obtain an estimate the uncertainty of the potential beneficiaries.

6.4.3 Few recommendation for parameter selection.

The log-model formula (Equation 1) poses a few constraints to the allowed values of the
parameters described above. Constraints on the numerical values of the parameters are
indeed consistent with the assumption considered for the derivation of the log-model
formula.
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a. Failure F must be significantly lower than Wy. In fact, in the definition of the
parameter K, the difference Wy-F must be positive for its logarithm to be well
defined (logarithm is not defined for negative numbers).

b. Wy must be an high number, possibly close to 100. Notice that if the RWRSI used
in the log-model is higher than Wm, the output will be a negative number of
beneficiaries.

6.5 Needs Computation

The final step of the needs module implies simply the computation done by LEAP on the
basis on the area and log-model parameter selection provided in the previous steps. Step 3
requires simply the selection of an existing .npf file:

Figure 5. Selecting .npf file for Step 3 in the Needs module.
#7" Open a Needs Project File = EoR

Specify Existing Needs Project File C:\Program Files (x86)\LEAP\Database\Afarnpf

" 0K X Cancel

The parameter setup contained in the selected .npf file is used to perform the needs
computation which is tabulated to be exported in Excel and perform additional analysis.

It is important to remind that in step 2 the user selects an interval of possible values for each
of log-model parameters and the corresponding number of intermediate steps to be
considered. In the computation of the final output (number of beneficiaries) LEAP
consideres all possible combinations of the selected parameters and provides an output for
each combination. Therefore, several outputs are provided by LEAP, whose number
depends on the number of intermediate steps selected for each parameter. There are 5
parameters to be selected in the log-model. If 3 intermediate steps are selected in each of
the parameters interval (note: the 3 step correspond to the selected minimum and maximum
and to the corresponding averge) the total number of different estimates of the
potentialbeneficiaries will be 3 x 3 x 3 x 3 x 3 = 243. Each row of the output table (Figure
??) contains the log-model parameter setup and the corresponding output. Note that
different combinations of the log-model parameters may result in a similar output.

By inspection of the single rows of the output table, the user can identify the number of
beneficiaries corresponding to a given scenario (for example the scenario corresponding to
a given value of Nr, population at risk).

By exporting the output table to Excel, it is possible to perform additional statistical
analysis. For axample, the uncertainty in the log-model parameters corresponds to a
probability distribution of potential beneficiaries estimated by LEAP, which can be used to
determine different levels of interventions (see example in Figure).
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Figure 6. The LEAP needs output table.

.
£ Results [C:\Program Files (x86)\LEAP\Database\Afar.npf] o B
RoBOW Year Year nr N g MO wm  Wmoyg WO F phandinponsiifasted -

49999 2010 700000 33333 85 35 25 33333
50Qs00 2010 700000 33333 85 35 29 33333
5p1501 2010 700000 33333 90 30 25 54137
5502 2010 700000 33333 90 30 29 47202
50$03 2010 700000 33333 90 35 25 61841
5004 2010 700000 33333 90 35 29 57918
505905 2010 700000 B6666 80 30 25 43684
508006 2010 700000 B6666 80 30 29 51601
507807 2010 700000 56666 80 35 25 34340
50908 2010 700000 56666 80 35 29 33988
505809 2010 700000 56666 85 30 25 56666
510810 2010 700000 56666 85 30 29 56666
511511 2010 700000 56666 85 35 25 56666
51512 2010 700000 56666 85 35 29 56666
51$13 2010 700000 56666 90 30 25 86430
51614 2010 700000 56666 90 30 29 79842
51515 2010 700000 56666 90 35 25 93745
516916 2010 700000 56666 90 35 29 90022 i
To Excel l@ Exit

Note: Each row containes the log-model parameter setup and the corresponding
Population Affected.

Figure 7. Probability distribution and cumulative probability distribution of the potential
beneficiaries estimated by LEAP.
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Note: The blue bars represent the frequency number of beneficiaries in the output table
computed in LEAP. The blue line with squares represents the corresponding cumulative
distribution. Different intervention scenarios may be designed.

6.6 Checklist

This checklist includes all the necessary step for a customized needs computation. We
do not discuss here all possible tunings of sowing window, Length of Growing Period,
percentage of each crop in the basket, water holding capacities, effective rainfall
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capacities, whose information are included in the zone spreadsheet, usually contained in
the respective folders, e.g:
o C:\Program Files (x86)\LEAP\Projects\Meher\

o C:\Program Files (x86)\LEAP\Projects\Belg\
o C:\Program Files (x86)\LEAP\Projects\Pastoral\

Once the LEAP underlying crop model is correctly setup and the latest satellite rainfall
estimates are locally available, the checklist of necessary step for a fully customized
needs computation are:

1. Data -> Crop -> Calculate Planting Dekads (based on rainfall threshold or on

water balance)
2. Calculate -> Water Balance -> All Basket Crops, More Seasons

Step 1. and 2. must be repeated for the Belg Crops and for Meher Crops, depending on the
type of seasonal estimate that is being conducted.
3. Needs -> Extract WRSI by Woreda. Prepares the woreda level WRSI for needs

computation. Note, LEAP asks for a standard (low) value to assign to the case of
no-planting (equivalent to complete crop failure) as shown in figure ???. This step
may take some time depending on the selected time interval. The woreda level
WRSI is extracted for each crop in the crop basket for belg and meher.

4. Needs -> Select Target Area (see section 3 above)
5. Needs -> Log-model setup (see section 4 above)

6. Needs -> Compute Needs (see section 5 above)

Figure 8 Extract WRSI by Woreda: selecting a WRSI value for the case of “No planting”

#7 Calculate Regional WRSE |- el

Start Year 1985
End Year 201
Also import new Crop Basket Weights

WRSI value for "No planting” 40

" OK X Cancel
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7 Normalized Difference Vegetation Index (NDVI) in LEAP

Vegetation appears very different at visible and near-infrared wavelengths. In visible light,
vegetated areas are very dark, almost black, while desert regions (like the Sahara) are light. At near-
infrared wavelengths, the vegetation is brighter and deserts are about the same. By comparing
visible and infrared light, scientists measure the relative amount of vegetation.

NDV1 is calculated from the visible and near-infrared light reflected by vegetation. Healthy
vegetation (left) absorbs most of the visible light that hits it, and reflects a large portion of the near-
infrared light. Unhealthy or sparse vegetation (right) reflects more visible light and less near-
infrared light. The numbers on the figure above are representative of actual values, but real
vegetation is much more varied.

Nearly all satellite Vegetation Indices employ this difference formula to quantify the density of
plant growth on the Earth — near-infrared radiation minus visible radiation divided by near-infrared
radiation plus visible radiation. The result of this formula is called the Normalized Difference
Vegetation Index (NDVI). Written mathematically, the formula is:

NDVI = (NIR — VIS)/(NIR + VIS)

Calculations of NDVI for a given pixel always result in a number that ranges from minus one (-1) to
plus one (+1); however, no green leaves gives a value close to zero. A zero means no vegetation and
close to +1 (0.8 - 0.9) indicates the highest possible density of green leaves.

The higher the NDVI value is, the higher the photosynthetic activity of the land cover.

In LEAP, two NDVI products are available. Both products can be downloaded with the Data -
&Pick up new data (internet) function. Display of the images is done in the LEAP viewer (View
menu). The parameter selection gives access to:

e Absolute dekadal NDVI images. These images takes the highest NDVI value out of a 10-
day hourly series (roughly 120 images).

e NDVI deviation. The difference in NDVI of the current dekad with the previous dekad.
Color table ranges from red (NDV1 decreases) to green (NDVI increases).

_lolx
L P Y UISLILLD Dt L SIS (i LML B UIGLILD UDt LS IS 1 =
2 All'Waredas Cost Estimate High 1 PSNF Waredas Cost Estimate High
Rangeland TEXAS_AES -
 Rangeland Production _ Deviation Riangeland Production
(Vegetation Greenness) \ METEOSAT =
@ “Yegetation Greenness (NOWVI) 1 Dewviation ND\ﬂ) A
Year 2003 - - Dekad 1 - LCrop Maize_Belg
,’ Dizplay x Cancel
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The images are based on METEOSAT second generation imagery (MSG2) and have a resolution of
roughly 3 x 3 km. The resolution differs from the other images in LEAP and therefore the Excel
aggregation will not work with NDVI images.
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8 The LEAP image viewer

LEAP contains an image viewer with some advanced functions that will be explained in this
chapter. The viewer is accessed through the View menu item:

i LEAP - Yersion 1 NN - Wednesday September 26, 2007

Diata galculate Export  Options  Tools  Help

8.1 Selecting the image to view

When opening the viewer for the first time, the data selection screen will be presented:

i Parameter selection i ] 4]
|The Livelihoods Integration Unit Database | Paameter Fier Apply | |
Parameters [853) ‘Wealth Group
[E]'w/ealth Breakdown & Assete Assets [per houzehold] Land owned [ha) + Awverage of Al -
| Rainfall | RFE2 -
1 Actual Rainfall 1 Mormal Rainfall
|Polenlial Evapotranspiration | FADSED
 Actual Evapotranspiration » Mormal Evapotranspiration
I Crop and Sail I | BELG - |
2 Planting Dekad 2 Cyele Length
2 Water Holding Capacity 3 Pre-Planting Crop Coefficients
_ Effective Rainfall Percentage o Bowing Window Start Dekad
' Sowing Yindow End Dekad  Crop Basket %4
i Planting Dekad Zonal
IWater Balancel | BELG - |
r Percentage Availahle Data ) Total ‘Water Reguirement
1 Final Index (WRSI) i Marmal Index hd|
ear ' Month (October - Dekad 2 - Crop Maize_Belg - |
" Display | X Cancel

Within the [l boxes, the main data types can be found. At the moment LEAP supports 7 main data

types besides the LIU database. Some of these are input data (such as rainfall), others are output

data (for example Water Balance Data)

A corner stone of LEAP is the possibility to use multiple datasets per main data type. The datasets

belonging to the main data types can be found in the [JJl] boxes.

The main data types contain the actual parameters or indices in the (green boxes). One of these

parameters has to be selected. Selecting one of the images will de-select the previously selected one.

The [BUEPIE box contains the specifications (time and crop) of the image to view. Not all options will
be selectable at all times. As an example, for the selection of a rainfall image, the crop is irrelevant.

8.2 The Viewer main screen

The most important functions of the viewer are explained in red in the window below.
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Select Parameter to View

Zoom out Save Zoom to
hh & a @ @ @@ @ 3 .
Zoomin. Pan_Copyto cliphoard | Other Shape File  Zoom te Region

Zoom out completely Final Index (WRS) in fraction - 2010 Maize_Belg () o o (AT o (el
=00te 500 Complete failre
=50.0t0 60.0 Poor
-:50 Oto 80.0 Mediocre
-300t0 800 Average
l-50010 950 Good
l-550t0 1000 Very Good
Missing

Walue 87
Pixel 97 Line B8
Longiude 42 40 Latihude 8.34

Somali ~ Fik ~ Fik

Navigation
< 2009 —
3 Nomallndex

& Total Water Requirement

Display in Google Earth

Aggregate to Excel

Expoit ta GIS

one>

8.2.1 Selecting another image

Selecting another image is done through either this button:

Select Parameter to Yiew ‘

Or by pressing one of the navigation buttons at the bottom right of the window:

Loaom | oz |

¥ Nomal Indes |

<€ Tatal‘water Requirement |

8.2.2 The legend

The legend displays the value ranges. After double-clicking the legend, the legend editor is
displayed. The legend editor shows a histogram at the bottom and allows the user to manipulate the

colours and the ranges.
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a Edit Colors [C:\delphilLE; =101 x|

NRRNNNNNNEND || 0N

Save legend as

The legends are stored in the CLR directory. Legends can either have

2 Fixed values ranges. The ranges applied are absolute
> Byte value ranges where (uncoded) the byte values in the image (0 - 255) determine the colors.

Legends can be edited with the editor above, or a simple ASCII editor like WordPad. More
information on legends can be found in paragraph 12.3

8.2.3 Comparing the image values to normal

When the “Compare to Normal” checkbox is checked, the image values will be displayed relative to
the Normal value (average of all images of the same dekad / crop)

As an example, below the rainfall for the first dekad of September in 2001 (RFEZ2) is compared to
the average RFE2 rainfall for the years 2000 — 2007. The green colours denote above normal
rainfall. The yellow to red colour denote below average rainfall.

=inix|
Mk, i Litek

Setect Pasameter o v | e BN = - ]| © - ) o]

haadsn®& @
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8.2.4 Getting pixel details

A pixel is a little square of 0.1 by 0.1 degree (roughly 10 x 10 kilometers) that holds a single value
in the image. After zooming in a pixel can be clearly distinguished:

T =loixi

Whenever images related to water balance calculations are displayed in the viewer, the right-mouse
button gives access to a number of functions that give extra information about the pixel over which
the mouse is located.

The right-mouse menu has four functions:

Wiew Trend
Wiew Water Balance Details For this pixel

Wigw Rainfall

Repork on input dakta availability

8.2.4.1 View trend (dekadal parameters)

This function works primarily for Rainfall and other dekadal parameters. Select a pixel on
the map, press right mouse button, press “View trend” and graph will pop up displaying 36
values for a calendar year. The blue bars are actual rainfall, the red line is the normal
rainfall calculated from the archive.

o]

Rain {dataset RFE2) for area AMHARA ~ NORTH GONDER ~ CHILGA
January dekad 1,2010 To December dekad 3, 2010

mm

J1U2 3 F1F2 F3MI M2 M3 A1 A2 A3 M1 M2 M3 J1 J2 J3 J1 J2 J3 &1 4243 51 52 53 01 02 03N1 N2 N3 D1 D2 D3
Dekads in the year

[ Rein #ctusl Dats — Reain Marmal Data |}
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8.2.4.2 Viewing water balance details for a pixel (WB parameters only)
The first option displays a complete water balance calculation for a pixel:

N . o v First line:
BT B
Calculation Details for: Pixel 101 Line 57 Longitude: 4Z. 75 Latituds 5 45 JIJIGR the pixel

Cyecle length: 10 dekads (C) selected.
Total water requirements: 387 mm {TWE) 1.:“}') and
HNormal water redquirements: 387 nn (TWENox ) T
Planting dekad: 9 (P} soil
Maximum so0il water storage: 105 mm (H or WHC) details
Effective,Total rain: 100 % (E or EfR%)
Pre-season Fer - 0.30
LATE NOR ACT WEBE ET ECE WE Ayl W 5/D INDEX
Jan—-dek-1 1 o] u] 44 0_30 1z -1z u]
Jan-dek-Z 7 ul u} 44 0_30 1z -13 u}
Jan-dek-3 Z u} u} 43 0,30 13 -13 u}
Feb-dek-1 u u a 40 0.30 1z -1& a
Feb-dek-Z 1 u} u} 41 0,320 lz -1lE u}
Feb-dek-3 3 o 0 43 0.30 13 -13 o Water
Mar-dek-1 13 ul u} 49 0_30 15 -1& u} Balance
Har-dek-Z 2z o] u] £l 0.30 15 -1k& u] .
details

Mar-dek-3 26 ul u} Ez 0.30 16 -1& o -la =1
Apr-dek-1 z1 o 0 50 0.30 15 -1S o -15 9z dekad by
Apr-dek-2 41 34 34 4% 0.52 25 9 9 0 sz dekad
Apr-dek-3 LT 13 1z 49 0,90 44 -31 o -EE 26
May-dek-1 7 43 43 Ed 1.Z0 &0 -17 o -17 =34
May-dek-2 2k g zg 49 1. E0 £3 -zl o -zl 74
May-dek-3 30 ? 7 49 1_Z0 £9  -E&E o -EBZ &0
Jun-dek-1 31 10 10 48 1_E0 58 -48 o -48 43
Jun—dek-Z 11 o] u] 48 0_84 40 -40 0o -40 a8
Jun-dek-3 1& Z0 z0 47 0_EE 1z 2 g o 38
Phase ETat Surplus Deficit
Initial U o -3 Summary for the 4 main
Tegetative 47 [} -ZZ .
Flowering 2z a _las phases in crop growth
Bipening 1z a —40
Surplus: Omm (WEXc) Deficit: Zdlmm (WDEFL)
ETAt.:. 147mm % data awvail:100% (3 AWATL) Totals
MNorm.indsx: 77% (INDXEn)

Explanation:
2 ETA: actual evapotranspiration

> The "normal index" (last line) is the water satisfaction index which would be obtained under
average conditions of rainfall and ETP, but all other input parameters remaining equal (planting
date, % effective rain...). The normal index tends to overestimate the average condition for at
least two reasons: the normal rain is less than the median rain, and normal dekad rainfall is
unusually well and regularly distributed.

> The other variables (columns) have the following meaning: DEK, the calendar dekad (starting
in January); NOR, the normal rainfall for the dekad (mm); ACT, the actual rainfall for that
dekad and season (mm);

WRK, is the working rain = actual Dekad rain * EffRain% / 100

Further, the PET (actual or normal, depending on which is available); KCR, the crop coefficient
as calculated by the programme; WR, the water requirements in mm, the product of PET and
KCR; AvW, the water available to the crop (WRK-WR), mm; SW, the soil moisture at the end
of the dekad (mm); S/D, the water surplus or deficit (positive: surplus; negative: deficit). Their
respective totals are given at the bottom of the table; INDEX, the water satisfaction index.

¥y
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2 An important parameter is the percentage of actual rainfall data which has been used in the
calculations (lower right corner). In this case, there are no missing data, as the calculations were
done at the end of the cycle.

2 Please note that the water balance shown is re-calculated just before display. Therefore, if any
of the underlying data (planting dekads, rainfall etc.) have changed, there will be differences in
the data displayed in the image and the details shown in this window. Furthermore, the water
balance details are based on calculated planting dekads. If for the calculation of the images, the
manually specified planting dekads are used, then differences between image and details will
also become apparent.

8.2.4.3 Viewing two-year rainfall for a pixel (WB parameters only)

With the second menu option (“View Rainfall”), a graph of two years of rainfall for that particular
pixel is shown.

Corane _lnix|

ear 2000-2001 Pixel 71 Line 97 Longitude: 39.74 Latitude 543 LIBEM (GUN

1234367889 1113151719 21 25 25 27 289 31 33 35 37 39 41 43 45 47 49 51 55 55 57 59 61 63 65 67 69 71
Dekads (1-36 first year and 37-72 second yeat)

To Excel | B Actusl Rainfall — Mormal Raintall I

With the To Excel button, these values are exported to Excel:
(=13

E_] File Edit Wew Insert Format Tools Data
Window  Help -8 X
A S & = - e - H {%vﬂ
G | = =) - il | @J H
Al - A 0

A B | ¢ | D=

; Colurmn A:
Actual

3 Rainfall

1

2

Column B
3 Normal
13 Rainfall

oo o oo oo olo

o
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=
o
n
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~J
Pl
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8.2.4.4 Reveal all input data for the water balance at the pixel (WB
parameters only)

The right-mouse button option “Report on input data availability” gives access to all input data for a

certain pixel:
E-Crop
| .Planting dekad 3
- Cyole length i0
Water Holding Capacity 119
Effective Rainfall Percentage 100
i i.Pre-season KCR 0.30
F-Rainfall
5-ETO
- Normal January 1 43
- Normal January 2 44
- Normal January 3 44
- Normal Fehruary 1 41
--Normal February 2 41
- Normal February 3 43
-~ Normal March 1 43
- Normal March Z 49
- Normal March 3 45
- Normal April 1 41
z 39

--Wormal April

=1o| ]

=

8.2.5 Masking out areas in the viewer
In some cases it is handy to mask out certain areas in the image. As an example, if the user is

interested in just the Belg growing season, areas where Belg crops are non existent can be masked

out. With the drop down box at the top of the viewer:

bl azk
Belg

T ‘

The resulting image, in which the masked areas are white can be seen below:

o
Setect Patametes o View

haado® a4+

Actual Ralndall In s

Fot | O

2010 March 2

Compentoeral

o Vs

Poni1i5Lnst
Loghate 42 L 852
Sort " Dagetotne ~ Wardh G

<2t | > was

<an
Dovte G Ewth
L LB
Ll
[T

8.2.6 Changing the boundaries

The boundaries viewed superimposed on the images are determined by the Boundaries settings at

the top of the screen:

LEAP version 2.61 for Ethiopia

Page

74



Boundaries

_zZones -

Default this is set to the Zones. Suppose the user sets this to the Zones, then the image in the viewer
is like below.

Please note: the boundary setting also determines the aggregation areas for the “Aggregate to Excel”
button (see below).

=lelx

Seloct Parametss 1o View El}:{ O Ee®® A e

Boundaiis  zonema

L
L
Eggaﬂﬂs

8.2.7 Zooming and Panning
A number of buttons determine the zooming and panning in LEAP:

b Zoom in. Press this button and drag a box on the map.

am Pan. Press this button and drag the image. The zoom factor will remain the same.
Another part of the image will appear.

~A Zoom out. Press this button to zoom out completely.

]

@ @ Previous and Next zoom area

8.2.8 Aggregate to Excel
With this function, the values for the image displayed are exported to Excel.

Agagreqate to Excel

As an example a rainfall image is displayed. Assuming that the data are to be aggregated by Zone,
the Zonal boundary file is displayed:

Boundaries  zone.bna -

The window itself has the Zonal boundaries superimposed:
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s Viewer =)
[
Sulect Parameter to View | | EZEZSNNNNNNNNNNNN - _eones - cHone: + B~ fon | Oew

e a@ao® @+

Actual Rainfall in mm - 2010 March 2 Actual Alsintll in mm.

Inage Vs
Vake

Pisal 155 Line 74
Longhude SO.03 Laliuds £13

Honigain
Mkt | P Mk
<am
Dl i Googl Earh
Agregas o Excel
St iaGIS

Othes Datasst [Cusert = RFE2)
(et -

After pressing the “Aggregate to Excel” button, Excel is opened with the aggregated values for the
Zones:

Microsoft Excel - Sheet1
‘Bl Fle Edit View [nsert Format Tools Data  Window Help

DEHRASSQRAIVE & B@R-F 9-0-18 = -4 %]

Al - # Actual Rainfall in mm - 2010 March 2
A | B | ¢ | o | E |

1 |Actual Rainfall in mirm - 2010 March 2

| 2 [NAME -1 NAME - 2 “alue Mumber of pixels
| 3 |Addis Ababa Region 14 18.3 4
| 4 |Afar faone 1 3.1 iV
| 5 |Afar Zone 2 0.3 24
| B |Afar Zone 3 311 135
| 7 |Afar Zfane 4 21 a0
| 8 |Afar Zone 5 32.2 42
| 9 |Amhara Aol Agew 0.4 78
| 10 |Amhara East Gojam 10.3 118
| 11 |Amhara Morth Gondar 15 361
| 12 |Amhara Morth Shewa(R3) 102 136
| 13 |Amhara Marth Wallo 52 101
| 14 |Amhara Oromiya 236 32
| 15 |Amhara South Gander 4.9 115
| 16 |Amhara South Wyallo 10 144
| 17 |Amhara Specal Waoreda 257 3
| 168 |Amhara WWag Himra 5.5 72
| 19 |Amhara WWest Gojam 37 109
| 20 |Beneshangul Gumu Asosa 0.4 125
| 21 |Beneshangul Gumu Kemashi 0.1 78
| 22 |Beneshangul Gumu fetekel 0 21
| 23 |Dire Dawa Dire Dawa 203 B

94 [3amhala Aornale MR 2na

In this example the third row (number 3) states that for Zone 1 (in Afar), an average value of 3.1
mm of rainfall is extracted from 277 pixels of 0.1 * 0.1 degrees.

8.2.9 Display values in Google Earth

For this function, Google Earth has the be installed on the system. Google Earth is free and can be
downloaded from: http://earth.google.com/. A good internet connection is needed as well to load
satellite imagery in real time.
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Once Google Earth is installed, press the button below:

Display in Google Earth ”

Google Earth will be loaded and all data will be superimposed over the satellite imagery of the
package. Zooming is in imperative as the display is too crowded for a complete overview of
Ethiopia.

151
g

EBAIGR Local Search  Directions

v [ & Layers
»[¥] B3 terrain
[¥] E3 Geographic Web

»

»[[] 3 Featured Content
»[] B3 Global Awareness
»[] © roads
»[] © 30 Buildings
»[] © borders
»[¥] © Populated Places
»[[] © atternative Place Names
»[] @ pining
’%GL“QM W o sttey, ¥ 73 o2 os 9 o o
»[L] ©3 Google Earth Community Wate 2 4 o B 13 ofs 4
»[[] © shopping and Services 1% . Google
»[] ©3 Transportation
»[] ©2 Geographic Features Pointer:98:48:20.305 N 40:41:00:62 E|0 elev, 60481t 99% Evel altl 84.03|mi
4
4
»
4
4

[] & Travel and Tonriﬂ? I e Lodging T~ \f{ Dining ©
[[] B2 Parks and Recreation Areas = e ﬁ @ @ F @ @ @
~ |

[] 3 community Services
[] © us Government & o5 Twran I (B

[[] E pigitalGlobe Coverage

In this example, the values displayed represent mm of rainfall for the dekad of the image above
(first dekad of September 2001 for dataset RFE?2).

8.2.10 Exporting images to ArcGIS and ArcView
Press this button:

Export to GIS |

to export the image to a format that is recognized by ArcGIS and ArcView. Specify the name of the

output file:
JI=EY
Output file (= TIFY |CoiWvplexample.tif | D

o QK ‘ X Cancel
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LEAP will now export the file in geoTiff format. This format is readily importable into ArcGIS /
ArcView.

8.2.11 Copying images to Word
With the buttons below, images displayed in LEAP

The left button copies the image to the clipboard. The right button creates two JPF files: one for the
image itself, the other for the legend.

The legend to the clipboard by the right mouse button:

LLLLIL- .
i i iong £
Actual Rainfall in mm i
=00to100
=10.0 to 20.0
=20.0 to 30.0
-30.0t0 50.0
| Bl t| Copy legend ta ClipBoard

100

->200.D Edit Legend
->300.D Load Legend
Mizsing

eral
opia
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9 Using data from the LIU database.

For general information please read paragraph 1.4. There are many applications thinkable
of the data inside the L1U database in LEAP. To name just a few:

e Checking planting dates and crop cycle length in LEAP against LI1U.

e Establishing where certain crop are grown, adjusting LEAP masks.

¢ Finding out in which areas drought has the largest impact on the population,
knowing the rate of dependency on self-sufficiency in food production.

e Vastly improved knowledge of the agro-pastoral production cycle, and support for
the development of an agropastoral index for LEAP.

For use in LEAP, the LIU data have been converted into an open Microsoft Access
database to be found in the HEA directory (HEA.mdb). The original LIU Excel sheets can
also be found in that directory (Ethiopia_DB.xIs). Some information could not be converted
(such as reference year). This information is available in this Excel sheet.

9.1 Displaying LIU data in LEAP

The display of data is done through the LEAP viewer. This first item in the Parameter
selection of the viewer is reserved for displaying maps of the L1U database. To view a map,
simply select a parameter and the accompanying wealth group and press “Display”

1 Parameter selection =3 x|
The Livelihoods Integration Unit Database Parameter Filier Apply :I
& Paramel ters [B53) ‘wiealth Group
[B] Wealth Breakdown & Assets Assets [per household] Land owned (ha) *  Average of Al
Rainfall RFE2
0 Actual Rainfall 2 Marmal Rainfall
Paotential Evapotranspiration FAOLSEDl & =)
Year 2010 Month arch Dekad > Crop hizize_Belg
" Display | X Cancel

The data are displayed in the familiar LEAP viewer. The regional boundaries are denoted by a
heavy black line. The boundaries of the livelihood zones are in light gray.
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haameoe »a+

By moving around the map with a mouse the values are visible at the right side of window:

Image alues

Walue; 1.8 hectare

Longitude 41.58 Latitude 7.58
Livelhood Zone: BPS

In this case the title displays:

[6] Wealth Breakdown & Assets Assets (per household) Land owned (ha) (WG: Average of
All)

The parameter displays the amount of land owned in hectares for the wealth average group.
In some areas the values are high (North West Amhara and Tigray). In some areas
households do not own land (especially the agropastoral areas).

In the map above a value is available for every livelihood zone in Ethiopia. Sometimes
however values are un-available for certain areas. In that case, the map display a beige
colour for livelihood zones without a value.

[337] Crops Months of planting & harvesting, by crop belg barley length of cycle (mo)

3 months

3.6 months

I 4 months
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9.2 Looking for a parameter

It is often difficult to find a parameter in a list of 853. Therefore LEAP contains a function
to limit the list of parameters. Some examples of the use of the parameter filter:

e If the user puts 337 in the parameter filter and subsequently presses “Apply” then the
list box is limited to parameters containing the text string “337”. In this case only 1

parameter.
1 Parameter selection -3l =l
The Livelihoods Integration Unit Database @3? Apply
o Parameters [1 with tEQ;W]m.) """‘"‘—'——vvmmun—"/
s Months of pla harvesting, by crop belg barley length of cycle [mo) - N -
Rainfall RFEZ S
A sl Daindall U Rlarenal Dainiall

e Say the user puts “camel” in the parameter filter and subsequently presses “Apply”
then the list box is limited to parameters containing the text “camel”. In this case the
list is limted to 34 parameters containing the word “camel”.

Parameters [34 with text “camel"] Wiealth Group
Average of All

4

pEr hold] Li Ame|

szetz Azzets [per household] Livestock pack camels
lainf [421] Livestock Prod & Sales Livestock production - camels milk. production no. milking animals
[423] Livestack Prad & Sales Livestock production - carmels milk. praduction duration [dawz]
[424] Livestock Prod & Sales Livestock production - camels milk praduction daily output (1]
[425] Livestock Prod & Sales Livestock production - camels milk. production total production [f)
[42E6] Livestock Prod & Sales Livestock production - camels milk production sold (]

[427] Livestock Prod & Sales Livestock production - camels milk_production price per |

'otential Evapotranspiration

RFEZ2 -

OA

FAO_SEDI -

e In case the user is only interested in parameters that deal with “camel milk™ it does
not help to put camel milk in the filter box. As and example the word “camels milk”
would not be caught. In stead one can use a wildcard: the percentage sign: %. The
follwing parameter filter
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Farameter Filter |carmelZmilk

leads to 20 parameters with first the word “Camel” and in the rest of the text the

word “Milk” (see below).

The Livelihoods Integration Unit Database

Apply

Parameter Filter |camelZmilk

Parameters [20 with text “camelZmilk') Wealth Group
|[421] Livestock Prod & Sales Livestock production - camels milk production no. milking animals Average of Al
: Pro n dul i

Rainf [424] Livestock Prod & Sales Livestock production - camels milk production daily output (1) RFEZ

[425] Livestack Prad & Sales Livestack production -
[426] Livestock Prod & Sales Livestock production -
[427] Livestock Prod & 5 ales Livestock production -
[428] Livestock Prod & Sales Livestock production -
[429] Livestock Prod & Sales Livestock production -

2 Ag

canel: milk praduction tatal production [[]
canelz milk production sold [I)
camels milk. production price per |

camelz milk. production cash income bir
camelz milk. production cazh income %kcals

9.3 The LIU parameter legend

The legend is visible on the right side of the window.

length of cycle (mo)

-

3 months

3.5 months

I 4 months u-

This legend can be copied to the clipboard with the right mouse button when over the
legend.

y

| Copy legend ko ClipBoard |

I Fdit | rAend

The colors in the legend can be changed with the two little color boxes in the corners of the

legend.
3 months

3.5 months

4 months @

Using the drop down box, a colour can be selected. The map reacts to the color change.
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First color

leads to

custom \ =
color box
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|3
o
o
=3
e
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: EEEEET

Define Custam Colors »»

Cancel |

As an example: if the top colour box is changed to the colour white and the bootom box is
changed to black then the map will be displayed in black and white.

[6] Wealth Breakdown & Assets Assets (per household) Land owned (ha) (WG:
Average of All)
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9.4 Some extra functions

e One can zoom into a region with this box:

oo ko

S omali

e The user can export the data by livelihood zone to Excel use the “Aggregate to
Excel button”

@ Ele Edit Wiew Insert  Format  Tools Data  Window Help

AEHRSISRIVE & LRE-FI9-0-

Al - £ LZCODE
A | B ¢ D | E

1 |LZcODE IREGION LZN |WALUE

2 |AAP Afar ]

3 |ABE Amhara 1 1
4| AR Qramiya 2 2
8 |ACE SMNPR 3 2
B |ACH Oramiya 4 1
i |ADC Oramiya a 3
8 |ADF Qramiya 5 2
9 |AEC SMNPR 7 1
A0 |AFC Oramiya g 2
11 |AFP Somali 9 0
2 |AGA Afar 10

A3 |ALL Tigray 1Al 2
A4 |AMP SNNPR 12 2
18 |AMT Oramiya 13 3
16 |AOH Tigray 14 1
A7 |ARP Afar 15 ]
A8 |ASA Oramiya 16 2
19 |ASM Oramiya 17 3
20 |ASP Afar 18 1]
21 |ATW Amhara 19 1
22 | AWH Tigray 20 1

e Export to a shape file for use in ArcView / ArcGIS press “Export to GIS” and
specify a name for the new shape file:

Il
Qutput file (* SHP) ChdelphiLEAPheamap simy map shp J
' 0K X Cancel
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10 Additional Data available in LEAP
10.1Livestock Early Warning System Forage Maps

The Livestock Early Warning System (LEWS) project has been developing a monitoring system to
assess emerging trends in forage supply and animal condition on rangelands in Ethiopia, Djibouti,
Somaliland, Kenya, Uganda and Tanzania. Spatial sampling frames are established using climatic
clustering techniques overlain with thematic layers for livestock and rural human population
densities. Over 600 monitoring sites have been set up in 18 zones across the region, covering
approximately 50,000 square kilometers, each with minimum of 40 monitoring points. For each
geo-referenced monitoring point, a multiple species grazingland plant growth model (PHYGROW)
is parameterized with ground collected data (soil profile, plant community, and grazing rules) and
weather variables. The weather variables include daily historical (1961-NOW) minimum and
maximum temperature, rainfall and solar radiation. The model is then run every 4 days with current
all weather data to determine standing crop of the forage available to grazing animals, and the
percent deviation in forage relative to historical weather data (1961-NOW). The model uses soil
parameters, plant community characteristics, traditional management decision rules for livestock,
plus weather data for a particular location, to simulate the available daily forage for livestock and
other major herbivores.

Graphical tracking of the automated PHYGROW model output at each site since 1998 is available
every 3—4 days at http://glews.tamu.edu/africa. Summaries of the information can be derived from
individual sites by comparing the Normalized Difference Vegetation Index (NDVI) and available
forage, weighted by composition of livestock. NDVI provides a measure of green biomass on the
ground as seen from the AVHHR satellites. LEWS’ automation technology acquires this data every
10 days from the EROS Data Center. The greenness data is used in translating the point-based
PHYGROW output into maps of forage standing crop and forage deviation from normal using
geostatical and GIS methods. The Auto Regressive Integrated Moving Average (ARIMA) model is
used to forecast 30, 60 and 90 days’ forage availability using the point forage data (Kaitho et al,
2005). This approach uses past forage and NDVI conditions along with current forage estimates
from the PHYGROW model to predict future grazed standing crop. Spatial Technology Mapping of
forage supply and deviation from normal forage conditions is conducted using co-kriging between
the NDVI data and the point-based PHYGROW analyses.

Geostatistics lets us couple biophysical model data collected for a small set of samples in a large
landscape with a more spatially rich dataset (NDVI) to interpolate forage responses across a region.
For co-kriging to work effectively, a linear relationship must exist between the model forage values
and corresponding NDVI data. Since the correspondence between model output and NDVI in co-
kriging is spatially dependent, areas where a lack of correspondence exists can be identified,
allowing LEWS teams to determine where new sampling points need to be located. Currently, the
co-kriging is conducted using a commercial software (GS+).

The PHYGROW model outputs have been verified by the LEWS team to ensure accurate tracking
of the forage conditions on the ground. Results indicate that PHY GROW accounted for 96% of the
observed variation in herbaceous forage on offer, with a standard error of prediction of 161 kg/ha
(Figure 1). Since June 2001, the LEWS project has provided dekadal and monthly forage
availability outputs coupled with a 60-90 day forecasting system.
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Figure 1. Field verification of PHYGROW model.

The LEWS data are available in the LEAP viewer:

Livelihood

4000

4500

FAKE

o AllvWoredas Weighted WRSI

= AllWoredas Safety MNet Beneficianies

1 AllvWoredas Beneficiaries Estimate Low
1 All'vWoredas Beneficiaries Estimate Mid

2 AllWWoredas Beneficiaries Estimate High
1 All'vWoredas Cost Estimate Low

1 AllvWoredas Cost Estimate Mid

O All'Wworedas Cost Estimate High

r PEMNP YWaredas Weighted WREI

i PEMNPYWaredas Safety Met Beneficiaries

_» PENP Woredas Beneficiaries Estimate Low
1 PENP Woredas Beneficiaries Estimate Mid
2 PSNP Waredas Beneficiaries Estimate High
1 PENP Woredas Cost Estimate Low
 PENP Woredas Cost Estimate Mid

1+ PSMP Woredas Cost Estimate High

geland

TEXAS_AES -

Rangeland Production

.+ Deviation Rangeland Praductian

= Dekad G

o Display | 3 Cancel |

L]

eat_b eher

New data can be downloaded with the LEAP function “Data - Rangeland - Get new Texas AES

data”

10.2NDVI

jlkbhabdkhbc
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11 Exporting LEAP data to other software

LEAP uses Excel is the gateway to other software packages.

11.1Export Rainfall to Excel

A function has been developed to export rainfall to Excel in a bulk fashion. For a single image, this
can be done through the viewer (see previous chapter). The bulk function is called with the Export -
Export Rainfall to Excel parameter.

Setting Description Example
Aggregation These are the boundaries used for the .

boundaries aggregation c:\Wip\Bnalzone.bna
First year First year to export 2002

Last year Last year to export 2002

These settings will use the dataset priority settings and produce the following sheet:

_inix]
Eﬂ File Edit ‘iew Insert Format  Tools Data  Window  Help Type aquestionforbelp - - 8 X
DEHRSER@9- -l -ofiB | =EE- A
i &2 ] > &3 ] = Reply with Changes... End Review... B

Al - e Mame
A B | ¢ | o [ E | F | 6 [ H | 13
1 |Mame 12002 1 1 2002 1 2 2002_1_3 2002_2 1 2002 2 2 2002 2 3 2002_3 1 2002 3
| 2 | MMA_SED MNpA_SED NMA_SED NMA_SED MNMA_SED NMA_SED NMA_SED MNMA_SI

| 3 A ZONE1 0 0 0 0 0 21

| 4 |A FONEZ 21 20 0 0 0 0 13

| 5 |A_TOMNE3 1 ] ] 0 0 81

| B A FONE4 61 0 0 0 0 21

| 7 |ADDIS AB a2 1] 1] 42 0 47

| 8 |AFDER 0 0 0 0 0 0

| 9 |AGEWY AW 0 0 0 1 1 3

| 10 |ALABA SW g2 0 0 41 0 72

11 [AMARD S 11 0 0 7 0 a1

|12 |ARSI 44 0 0 9 0 45

| 13 |ASOSA 0 0 0 0 0 1

| 14 |BALE 56 0 0 1 0 29

| 15 |BASKETO 29 0 0 a g 133

| 16 |BEMNCH M 29 1 ] 9 5 27

| 17 [BOREMA 20 0 0 2 0 25

| 18 [BURI S\ 18 1] 1] 18 2 [at=]

| 19 |C. TIGRAY 0 0 0 0 20 2

| 20 [DAVWRO 115 0 0 11 3 91
21 |DEGEHAE 1 0 0 0 0 0 -
4o » W Rainfall {mm) F:ip Leap /° \ " " 1K n| ! o LljJ

_Ready Rainfall for the first 1] Z

Zone dekad of January Dataset used
2002 {hased on dataset priority)

11.2Export Water Balance Parameters to Excel

Exporting Water Balance parameters is done with the Export - Export Water Balance Parameters to
Excel function.

Setting Description Example
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Aggregation

These are the boundaries used

boundaries for the aggregation c:\Wip\Bna\zone.bna
First year First year to export 2000
Last year Last year to export 2002
Dataset name Water Balance Dataset to use Runl

Parameter to export

Parameter to export

Final Index (WRSI)

Crop The crop

Maize_MeherLongCycle

The settings above will produce the following Excel file:

Microsoft Excel - Sheetl

PZ‘_"[ Eile Edit Wiew Insert Format Tools Data

Windaow

=lolx|

Help

-8
X

NEHRGR9- 8- @ -@fia-E
= 22 B S Al =] ] Reply with Changes. .. B
AG1 - A M. GOMNDER
A | B | ¢ | o | E =
| 1 |Final Index for Maize_MeherLongCycle [Run1] I
| 2 |Year 2000 2001 2002
| 3 A FOMNET 46 36 32
4 A FONEZ 31 a7 31
| 5 |A FONES B4 42 £l
| B |A FONE4 a1 42 38
| 7 |ADDIS ABABA, 87 87 74 | |
| 8 |AFDER
| 9 |AGEW AW 92 100 95
|10 |ALABA S 95 83 83
11 [AMARG SW 69 55 59
|12 ARSI I 71 54
|13 |ASQSA 48 100 98
| 14 |BALE a1 31 44
| 15 |[BASKETC SW 89 83 72
| 16 [BENCH MAJI 78 g4 g4
| 17 [BORENA 48 32 41
|18 |BURJISW 60 53 52
|19 |C. TIGRAY fis] 80 77
|20 [DAWRD 100 g8 g7
| 21 |DEGERABUR
| 22 | DIFASHE SW fis] 44 62
23 |DIRE DAWA, 82 58 -
M 4 » ]\ Water Balance data From LEAP 4] | L”J

Ready

&

11.3Export Crop Basket WRSI to Excel
With this function the user can export Crop basket WRSI values to Excel.

Setting Description Example
The boundaries used

Aggregation boundaries to aggregate the pixels | C:\Wfp\Bna\zone.bna
to

First year The first year to 2000
export
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Last year The last year to export | 2000
Input Water Balance Dataset | Dataset name for
Runl
name water balance data
Whether to use a
Use Mask? mask. Masks Im_uts Yes
the amount of pixels
exported
If previous option is
Mask file positive, this option C:\Wfp\msk\Belg feb-oct.img

specifies the masking
file name

In Excel, the data are shown:

=18l x|
IE_] File Edit View Insert Format Tools Data Window Help Type a question far help » - & X
[\ ﬂ arial -0 - B I U|EEE=EE Wy E B
12 - f
A | e [ ¢ | o | E | F | & | H | 1 =
| 1 |Basket_Final_Index for C:WWpnskiBelg feb-oct.img [Run1] —
| 2 |YVear 1995 1995 1997 1998 1993 2000 2001 2002
| 3 |A_ZONE1
| 4 |A_ZONE2
| 5 |A_ZONE3 G5 93 g2 72 GG o] 48 3t
| B |A_FONE4
| 7 |A _ZONEA
| 8 |ADDIS ABABA
| 9 |AFDER
| 10 |AGEWY Aiyl
| 11 |ALABA Sy a3 93 96 99 a4 a3 g3 G
|12 |AMARD 5 a ) 99 92 i) ] o] i
| 13 |ARSI a0 a7 30 93 93 78 g1 =}
| 14 |ASOSA
| 15 |BALE 41 39 45 4 28 34 16 2
| 16 |BASKETO g2 28 &3] 98 98 96 g5 2t
| 17 |BENCH M, a5 ) 59 g1 a3 g0 Jata] 7
| 18 |BORENA ah a7 ot} ) 45 ala] 34 4
| 19 |BURI S\ 54 B3 85 78 a8 54 =] =%
| 20 |C. TIGRAY
| 21 |DAWRO 74 74 72 74 74 74 73 7t
| 22 |DEGEHABUR
| 23 | DIRASHE o] ad i < a6 ala] 37 4
| 24 |DIRE DA 63 92 73 79 7a g0 42 at
| 25 |[E. GOJAM
| 26 |E. HARER G0 92 36 GE 35 77 G0 =38
| 27 |E. SHEW? a2 28 84 97 a7 g5 73 5t
| 28 |E. TIGRAY 45 39 &0 4} a7 36 a7 a:
| 28 |E. WELLEGA
| 30 |FIK -
4 4 » [ Water Balance data From LEAP 141 | ﬂJJ
Read:y UM o

11.4Export Yield Reduction to Excel
With this function the user can export Crop basket WRSI values to Excel.

Setting Description Example
The boundaries used

Aggregation boundaries to aggregate the pixels | C:\Wfp\Bna\zone.bna
to
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The first year to

First year 2000
export
Last year The last year to export | 2000
Input Water Balance Dataset | Dataset name for
Runl
name water balance data
Whether to use a
Use Mask? mask. Masks Ilmlts Yes
the amount of pixels
exported
If previous option is
Mask file positive, this option | .\ e\ mek\Belg feb-oct.img
specifies the masking
file name
This option specifies
Crop the crop for which to Maize Belg

export the yield
reduction data

Just as in the previous example the data are then written into Excel.
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12 Technical details of LEAP
12.1The image format use by LEAP

LEAP uses images at the IDA (Image Display and Analysis) format. The IDA image file consists of
a 512 byte image header followed by unblocked image data, 1 byte per pixel, beginning at the top-
left of the image and processing row by row. This means that the size of an IDA image in bytes can

be expressed as 512 + (lines*pixels).
The Ethiopian images have the following main characteristics:

Image Information

—General

Close

x|

File Mame IC:RWprImages‘aLiuelihuudRRun1\2I]I]EHEEHEi

Title |Livelihood image

Image Type ICaIcuIated

58 |EH

Projection IF'Iatte-Carré
Height (pixels) |119 Width (pixels) 155

—Pixel value calculation
Lowest possiblgl.0 Highest possible  |137632.0
Mumber of Decirmal{!

Slope 544.0000000  |ntercept 0.00000000C

Missing value [254

il

—Projection details
Lat Center 40.05000029 Long Center -20.05000001
A Center 527 000000 ¥ Center -249.000000)

R 0.100000001 DY 0. 100000001
Farallel 0.000000000  Parallel2 0.00000000C

i
N

Edit

This image is 119 lines high and 155 pixels wide and has an image size will have an image size of

18957 bytes.

In this case the pixel size is 0.1 * 0.1 degrees. In Ethiopia this is roughly 10 by 10 kilometers.
The following is the TURBO-PASCAL record type description for the image header record. Chars

and bytes are 1 byte, integers are 2 bytes and reals are 6 bytes.
type  header_type =record

reservedl : array[1..22] of byte;

image_type : byte;

projection : byte;

reserved?2 : array[25..30] of byte;

height : integer;

width : integer;
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reserved3 : array[ 35.. 38] of byte;
title : array[ 1.. 80] of char;
reserved4 : array[119..120] of byte;
lat_center : real;

long_center : real;

X_center : real;

y_center : real;

dx : real;

dy : real;
parallell : real;
parallel2 : real;
lower : byte;
upper : byte;
missing : byte;
m : real;

b : real,

decimals : byte;
reserved5 : array[185..512] of byte;
end;

The images values themselves are stored as bytes in the rest of the image file. The first byte of this
block (offset 513) is the top-left most pixel of the image, followed by the rest of the first line. Line
for line is then specified. The last byte represents the pixel value for the bottom-right most pixel in
the image.

Listed below are descriptions of each of the parameters followed by values for specific image types.
reserved

All reserved slots are to maintain comaptibility with the TERRAMAR MICROIMAGE file format.
Programmers can use these zones to store information, when no compatibility with TERRAMAR is
required.

image_type

The image type is used when converting pixel counts into true values for NDVI. The image type
also tells which pixel counts are for cloud masks, overlays, garbage, etc. The following image types
are defined:

GENERIC =0
FEWS NDVI=1
EROS NDVI =6

ARTEMIS CUTOFF =10
ARTEMIS RECODE =11
ARTEMIS NDVI =12
ARTEMIS FEWS =13
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ARTEMIS NEWNASA =14

GENERIC DIFF =100

FEWS NDVI DIFF = 101

EROS NDVI DIFF = 106

ARTEMIS CUTOFF DIFF = 110

ARTEMIS RECODE DIFF =111

ARTEMIS NDVI DIFF =112

ARTEMIS FEWS DIFF = 113

ARTEMIS NEWNASA DIFF =114

CALCULATED =200

This is always a linear relationship, that can be expressed by:

value = slope * byte value + intercept, by analogy with the basis formula : y = mx + b.
For normal image processing, GENERIC is suggested.

Note that for ARTEMIS image types, the value of 255 is reserved for water masks.
projection

The projection information is used when overlaying maps on images, reprojecting images, and
getting lat/long image coordinates with the cursor.. The following projections are implemented.

NONE =0

HAMMER_AITOFF =2

PLATTE_CARRE = 3 ( Geographic lat/long)
LAMBERTCC =4 (Lambert Conformal Conic)
METEOSAT =5

LAMBERTAZ = 6 (Lambert Azimuthal)
ALBERS EQUAL-AREA CONIC =38
GOODES HOMOLOSINE =9

The values lat_center, long_center, x_center, y_center, dx, dy, parallel1 and parallel2 determine for
a given image type the pixel size, the exact location on earth and the 'shape’ of the image. To be
more precise:

height, width

These values define the number of pixels across and down the image. An image will not display
properly without these parameters. Maximum value for either parameter is 32767.

title

The header reserves 80 characters for a description of the contents of the image. This is an optional
feature.

lat_center, long_center
These values identify the center of the projection in decimal degrees.

X_center, y_center
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These values define the center of the image relative to the reference projection image. For the
reference image, these values are 1/2 the height and width. For sub-images, the sub-image offsets
are subtracted from the reference x_center, y_center.

dx, dy

These values are used by the projection routines when converting from longitude/latitude to
line/pixel and vice versa. The values of dx and dy for the projections and image types supported in
WinDisp 4.0 are as follows:

Geographic / Platte-Carre (Lat./Long.)

dx = degrees longitude / pixel

dy = degrees latitude / pixel
Hammer-Aitoff (for NASA NDVI images)

dx =1/ (blowup * (width - 56) / 2)

dy =1/ (aspect ratio * blowup * (height - 48) / 2)

These are (dx = 0.0004233844 and dy = 0.0008467687 for Africa)
Meteosat

dx =18/ width

dy = 18 / height

(Spheroid: Eq. radius = 6,378,155m, Polar radius = 6,356,751.8m)
Lambert Conformal Conic

dx = nominal kilometres / pixel

dy = nominal kilometres / pixel

(Spheroid: Clarke 1866 - Eq. radius = 6,378,206.4m, Polar radius = 6,356,583.8m)
Lambert Azimuthal
dx = meters/pixel
dy = meters/pixel
(Spheroid: Sphere of radius 6,370,997 meters)

Albers Equal-Area Conic
dx = meters/pixel
dy = meters/pixel
(Spheroid: Clarke 1866 - Eq. radius = 6,378,206.4m, Polar radius = 6,356,583.8m)
Goodes Homolosine
dx = meters/pixel
dy = meters/pixel
(Spheroid: Sphere of radius 6,370,997 meters)
parallell, parallel2

The standard parallels are used by the Lambert Conformal Conic projection, and Albers Equal-Area
Conic.

lower
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The lower limit for valid image data to be used in processing (range = 0-255). Only available for
image type 200.

upper

The upper limit for valid image data to be used in processing (range = 0-255). Only available for
image type 200.

missing

Value to assign to all values falling outside the lower, upper limits (range = 0-255). Only available
for image type 200.

m

Slope for converting pixel counts to real-world values (y = mx + b). Only available for image type
200.

b

Intercept for converting pixel counts to real-world values (y = mx + b). Only available for image
type 200.

decimal
The number of decimal places to use in Process Stats. Only available for image type 200.

12.2The database used by LEAP

LEAP uses a Microsoft Access database to store crop characteristics. This database is located in the

database directory. The main tables used by LEAP are: thiCrop and tbIKCR. The other tables ensure

compatibility with AgrometShell.

12.3The legend color files

Color tables are used to map image values or digital byte values in the images to specific colors
when displaying an image and for assigning colors to ranges of data in a map. Text describing each
color can be included and will be displayed along with the legend if the legend is shown. A color
table contains six tab-delimited fields. The first line describes the fields. FROM and TO are the
range of image values to be assigned to a color or data ranges for a map. For an image, these values
must be in the range of 0-255 and correspond to the actual digital counts, not the derived values
such as NDVI. The values should not overlap between colors. Also, the FROM value in a color
should be one greater than the TO value in the previous color. RED, GREEN and BLUE are the
intensities of the respective primary colors in the range of 0-255. LEGEND is an optional text field
that will be displayed along-side the colors in the legend.

The Color Table Editor can be used to easily create and edit color tables. Two types of color tables
exist:

1.Fixed values ranges. The ranges applied are absolute. An example:

FROM TO RED GREEH BLUE AFROM ATO

] 25 255 255 a a 25

26 G1 191 223 a 2% e

L2 77 128 192 a ta 78

78 183 64 168 a 78 80
184 129 a 128 a 8a o8
1348 253 21 187 21 o8 188
254 255 255 255 255 188 18488
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2.Byte value ranges where (uncoded) the byte values in the image (0 - 255) determine the colors.
Notice the absence of the words AFROM and ATO in the header

FROH

26

L2

78

184
138
156
182
208
234
254

TO
25
t1
i7
183
129
155
181
287
233
253
255

RED
255
191
128
64

21
37
Lg
L7
128
255

GREEH
255
223
192
168
128
187
o1

8a

i1

255

LUE LEGEHD

21

Lg
L7
128
255
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13 Recent changes to LEAP

13.1A new version of LEAP can now be loaded from within LEAP

itself

Go to the Help About menu item:

Documentation {PDF

LEAP Tutorial

LEAP workshop Movember 2010
LEAP Warkshop April 2011
Powerpoint Presenkation

Get the newest version

sisual Menu

Get more information on \Water Balance Calculations {AMS)

About

Skart Screen
Explore LEAP directory
LEAP-HEA Interface. xls

Interface Guidelines

You see:

[about X
LEAP for Ethiopia

2% United Nations
‘__) prorid Food JIILIRIEEEYER

Tuesday May 3, 2011

Copyright "W FP. Pleaze do not diztribute without the
conzent of WFP and the World Bank

Created by Peter Hoefsloot [Conzulkant to 'world Bank,
FAQ and WwFP)

Using ideas by
Ulrich Hess [wFF)
“william YWizemnan [Wiorld Bank)
Joanna Syroka [wFP and W orld Bank)
Sandro Calmanti [EMEA)
Seont'eon Im [#FP Rome and Ethiopia]
Ellict % hururulku [WFP Ethiopia)
I athewos Hunde [WFP Ethiopia)
Rene Gommes [FAD Rome)
Teshome Erkineh [DRMFSS Ethiopia)
uktar Reshid [DRMFSS Ethiopia)
Larraine Coulter [FEG and LIL)

‘water Balance Calculations based on FAD ‘wWater
Balance Model.

Ok I Get latest LEAP executable |

Press: Get latest LEAP executable.
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x

Downloading a (maybe not so skable) prerelease is irreversible and
\t/ not recommended in a production environment,

Are you sure vou wank to install a version with new undocumented and untested Functionality?

Press YES when you see the warning message above. A new LEAP version is loaded directly from
the internet and installed properly.

X

: : LEAP for Ethiopia
United Maticns

HEatl (E4P -Version 242 -
Tuezday May 3. 2011

Copyright %/FP. Please do not distribute withot the
cohzent of WEF and the Warld Bank

Created by Peter Hoefzloot [Conzultant toworld Bank.,
Fa0 andwWFP)

Downloading LEAP_prerelease

1.0ME of 1.8 ME

E lliat W hururmuk fFF Ethiopial

b athewoz Hunde [wWFF Ethiopia)
Rene Gommes [FAD Bome]
Teshome Erkineh [DRMFSS Ethiopia)
tuktar Beshid [DRMFSS Ethiopia]
Lorraine Coulter [FEG and LIL]

YWater Balance Caloulations bazed an FALD ' ater
B alance Model.

k. et latest LEAR executable
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13.2 Working with cumulative rainfall

Cumulatives can now be made are made with the viewer. As a first step, go to the viewer and
display a normal rainfall image (does not matter which one)...

-inlx
The Livelihoods Integration Unit Database ParameterFiter | | _Apply ||
Farameters [853] ‘wiealth Group
[6]'weath Breskdown & Assets Assets (per household) Land owned (ha) ~ fversge of Al B
Rainfall RFE2 -
# Actual Rainfall 2 Marmal Rainfall
Potential Evapotranspiration Fa0 ©
1 Actual Evapatranspiration 3 Mormal Evapotranspiration s
Crop and Soil BELG ©
) Planting Dekad © Cycle Length
r Water Holding Capacity .+ Pre-Planting Crop Coefficients
> Effective Rainfall Percentage 2 Sowing Window Start Dekad
7 Sowing Window End Dekad » Crop Basket %
) Flanting Dekad Zonal
Water Balance BELG -
» Percentane Available Data  Total Water Requirament
2 Final Inclex (WRSN 2 Marmal Index
 Last Index based on Actual Data 7 Water Excess Initial Phase
< \Water Excess Vegetative Phase < WWater Excess Flowering Phase
2 Wvater Excess Ripening Phase > Water DeficitInitial Phase =
Year 2010 = Month Apil = Dekad 1 = Crop Maize_Belg

o Display | X Cancel

al0lx]
o
somc et | e e — e Al T

kaa@do® aa s

Actsal Ralafal in mm - 2910 Apel 1 Actual Raietalin e

g Values

Ve
Puai 122 Lm 33
Longhate 4254 Ltk 1 76

e
Cris | psone |
« s
G
Displey i Gicoge E o
fapmtioted

ExatinGl
[ r—r———
Selct) .

Now, please notice the new Cumulative button on the right side:
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Mavigation

€ Machd | 3 pi2

r

g 2009
| Curnulative | -‘>

e Dizplay in Google E apth ==

Agagregate to Excel

Expart to GIS
Other D atazet [Current = RFEZ)
<Select: v
Press it and you’ll see:

Create Cumulative Rainfall Products -0 x|
Start Year |2E|1 0 |
Start Month January -
Start Dekad 1 |
End vear |201 0 |
End Manth harch <
End Dekad 3 |
Rainfall Dataset name {0 use RFEZ =

W QK ‘ X Cancel

Select the period and the dataset as you would like to see it. Press Ok. You will see:
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Mai ey ey
Selact . E _zon=s - ~ B - | Fort | Clear
k& a@o® =» @+
Cumulative lmage 2010 January dekad 1 1o 2010 March dekad 3 Actual Aamfall in mm
wotesa
Cuniistive mage - 5010500
00101000

X Chse Cuncivive | | 1000101500
50012000
200002500
250000
500500
Mssing.

Image Vshies
Value 16

Pl 154 Line 21
Longhude 48 10 Lafituge 13,00

Cumudalive
Display inGooghs Esth
Aggregate to Excel
Esgort o GIS

Othes Dot [Civert = RFEZ)

This is the cumulative image for the selected period. In the top right you can choose three different
images:

Cumnulative Maormal Image
Deviation from Curulative Maormal

If you are tired of looking at cumulative images, press the button:

3 Close Cumulative |
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13.3 Changing the legend.

You will probably be dissatisfied with the ranges and colors of the legend. Change those by right
clicking on the legend and press “edit legend”.

Actual Bainfall in mm

=00t 5.0
=5.0t0 50.0
50001000

B-1000°

-=1 500 Copy legend ta ClipBoard
Bl-2000]  Edi Legend |
->250_D Load Legend

[ eril

izsing ‘ "

Change the legend to your liking.

1 Edit Colors [c:delphiiLEAP =]

100|150
180|200
200|250
250 |3s
375|500
501 10000

tizzing

TRRNENNNNNND | | | NN

Save legend as... |

Press Ok. You’ll see:

If you want to preserve the legend for later use please press “Save Legend As” in the legend editor.
You can reload the color file with the “Load Legend” option in the right mouse menu:
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=00t010.0

=10.0t0 20.0
[ =200t0 300
B -:00t0 500
B -500t0100.0

-0 -

-0 Copy legend to ClipBoard
-0 Edit Legend

Missi
S Load Legend

ﬂ
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