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Land Evaluation Tool - Overview

® Web based modeling tool to evaluate
Land Use Suitability for growing maize in Tanzania,
part of Web-GIS module

® GIS module is part of larger project Trans-SEC
Innovating Strategies to safequard Food Security
using Technology and Knowledge

® One of several on-line tools developed in Trans-SEC

® Work in Progress, to be finished in
September 2016

An online tool for evaluating Land Use Suitability % TERRA GIS

for Maize in Tanzania and beyond



Land Evaluation Tool - Goals

¥ to support planning efforts for
ensuring food security in Tanzania
and beyond

® to help strengthen sustainable
development in the affected Countries

An online tool for evaluating Land Use Suitability

for Maize in Tanzania and beyond



Part of the Trans-SEC project

@ Federal Ministry
of Education
and Research

Trans-SEC

Innovating pro-poor Strategies to safeguard Food Security using Technology and Knowledge Transfer

for Economic Cooperation

A4 | Federal Ministry
and Development

Home Structure = Products CPM = Capacity Building Press Intranet

Trans-SEC kSt O
... to contribute to innovate strategies to
safeguard food security through the use of

science, technology and knowledge transfer
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:
Trans-SEC project

Rainwater harvesting (tie-ridges, infiltration pits)
Fertiliser micro-dosing ("deep fertiliser placement”)

Optimised weeding

Crop byproducts for bioenergy
Improved processing (trainings, business models for purchasing machines)
Improved on-farm wood supply (tree planting/integration)

e

Improved cooking stoves

New product development (horizontal and vertical coordination, high value
crops, surplus cereals, and livestock products)

Income A 2. Optimised crop storage (profitable, market oriented, reducing PH losses)

Generation Poultry-crop integration (for enhanced rural income and food security)

Market access system (m-IMAS, mobile based)

Household nutrition education

Kitchen gardens (indigenous fruits and vegetables for dietary diversification)

© Trans-SEC.arg * ZALF.de * Stefan Sigber
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Trans SEC Web GIS - Overview

Map Viewer Land Evaluation Tool Tanzania Food Security Monitor

Natural Resource Data Base Communication tool box - O n I I n e M a p VI ewe rs

Trans-SEC Web-GIS for . i
Tanzania 5015 ¥ Tanzania Soil Atlas
Welcome to this exciting new tool - N a tu ra | Reso u rces

i ki et e A ¥ Crops and Climate
¥ Village/Local level maps

development particularly in the agricultural sector.

The Trans-SEC Web-GIS consists of four major components:
1. A static map viewer

2_A land evaluation tool

3.The ,Tanzanian Food Security Monitor*

e ¥ Land Evaluation Tool

Additionally, a communication fool box i provided.

The whole Trans-SEC Web-GIS environment is open source-based
Please explore its functionality and contribute with your wisdom to

B ¥ Tanzanian Food Security
Sy e Monitor

¥ Natural Resource Database

ot
- Nt it of
— ————
. s
. i i i

 The Tanzanian Food Security Monitor provides From the Natural Resource Data Base you
Mothwmm MMMMMNM

productivity and is updated every ten days. Mwmmvmm
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Online Map Viewers

~% Tanzania Natural Resources

™ Tanzania Soil Atlas

Trans-SEC Web Map
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Web GIS Overview

Land Evaluation Tool

Tanzania Land Evaluation Tool

Trans-SEC Interactive Modelling Tool
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Web GIS Overview

Food Security Monitor

v Tanzania Food Security Monitor

Trans-5SEC Interactive Modelling Tool
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Web GIS Overview

Soil Atlas - Interactive Map Viewer

Tanzania Soil Atlas

Trans-SEC Web Map
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Example:

Soil Atlas - Layers
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Web GIS Overview

Natural Resource Layers

¥ Trans-SEC Web Map Viewer

Innovating Strategies to safequard Food Security using Technology and Knowledge Transfer
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Land Evaluation Tool - Overview

® Technically is based on
a set of open source software tools:
OpenlLayers, MapServer, PostGIS and GDAL

# provides web-GIS functionality mainly for the
ex-ante assessment of growing maize
(land suitability)

® The tool is based on the FAO framework for land
evaluation and applies the Storie index in order

to derive land suitability classes
( in combination with specifications from Sys et all 1991 + 1993 )

An online tool for evaluating Land Use Suitability % TERRA GIS

for Maize in Tanzania and beyond



Land Evaluation Tool

Intended User Audience
Land Evaluation Tool

® Scientists and students, Universities

® [nternational organizations,
research centers e.g. CGIAR

¥ NGOs

® Governmental organizations in Tanzania
and the neighboring region

An online tool for evaluating Land Use Suitability % TERRA GIS

for Maize in Tanzania and beyond



Land Evaluation Tool

Open Source Web GIS technically based on

MapServer — Rendering Engine EﬁMupSewer

& Map Display and rendering
functionalities

PostGIS - Database

¥ Unified data storage
and retrieval

¥ GIS functionalities

OpenlLayer — Map Viewer

& Object-oriented JavaScript library

An online tool for evaluating Land Use Suitability

for Maize in Tanzania and beyond



Storie - Index

Storie Index - evaluating soil characteristics

® Method of soil rating
based on soil characteristics related to

¥ |and's use potential & productivity capacity
¥ independent of other physical or economic factors

® Simple evaluation method

4-5 parameters evaluated e.q.

A: Soil depth and texture

B: Soil permeability

C: Soil chemical characteristics
D: Drainage, Surface runoff

E: Climate

® Index is multiplication of parameters

Sindex=AXBXCxDXE
Wikipedia about Storie index

An online tool for evaluating Land Use Suitability

for Maize in Tanzania and beyond



Land Evaluation Tool

Land Suitability Calculation technically based on

A0GR |
¥\
o

¥ gdal_calc.py
I a Python script included in GDAL installation
&' command line raster calculator

¥ gdaldem color-relief

& command to create - 3 RGB band - tif output

An online tool for evaluating Land Use Suitability % TERRA GIS

for Maize in Tanzania and beyond e TERRESTRIAL EnvIRONMENT RecionAL ANALYSIS




Land Suitability Calculation

& gdal_calc.py - command line raster calculator
Example command line use:

gdal_calc.py
-A 1_landeval_ph.tif -B 1_landeval_tx.tif -C 1_landeval_cl.tif

--outfile=1_landeval_result_eval.tif
--type=Float64
--NoDataValue=0

-=-calc=

'l * (40*(logical_or(A < 52, A > 85)))+(60*(logical_or(logical_and (A >= 52, A <
55),logical_and(A >= 82, A < 85))))+(85*(logical_or(logical_and(A >= 55, A <
58),logical_and (A >= 70, A < 82))))+(100*(logical_and(A >= 58, A < 70))) *
0.01 * (100*(B < 15)+(85*(logical_and(B >= 15, B < 35)))+(60*(logical_and(B
>= 35, B < 55)))+(40*(B >= 55))) * 0.01 * (40*(C < 400)+(60*(logical_and (C
>= 400, C < 800)))+(85*(logical_and(C >= 800, C < 1200)))+(100*(C >=
1200))) * 0.01 * 100°

An online tool for evaluating Land Use Suitability

for Maize in Tanzania and beyond



Input Data

® Maximum of layers Longth of growing cycle
that can be SeIeCted Climatic 22:::tr:r:lﬁiu:nf;:;fr:::jn:z::{r?smzmz}

Average maximum temperature growing season (1979-2012)
Average absolute minimum temperature growing season (1979-2012)

| t
¥ List of input data layers for requirements

model calculations
® site characterization data

¥ soil parameters based on
250m soil raster data sets
provided by ISRIC (2015)

Average absolute maximum temperature growing season (1979-2012)

An online tool for evaluating Land Use Suitability ¢§ TERRA GIS
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Land Evaluation Tool

Calculation Steps - Land Evaluation Tool

¥ Area Selection
® Upload of your own data layer (optional)

* Select calculation layers and
adjust Algorithm

¥ Run Calculation and View Results

® Adjust / Scale Result Output
(optional, not implemented yet)

¥ Retrieve / Download result layer

An online tool for evaluating Land Use Suitability % TERRA GIS

for Maize in Tanzania and beyond



Land Evaluation Tool

Land Evaluation Tool - Steps

. v Tanzania Land Evaluation Tool

Trans-SEC Interactive Modelling Tool
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Land Evaluation Tool

Land Evaluation Tool - Steps

% Tanzania Land Evaluation Tool

Trans-SEC Interactive Modelling Tool
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Land Evaluation Tool

Land Evaluation Tool - Steps

% Tanzania Land Evaluation Tool

Trans-SEC Interactive Modelling Tool
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Land Evaluation Tool

Calculation Guide - 'f u at ,O n TOO ,’ O
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Land Evaluation Tool - Steps
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Land Evaluation Tool

Land Evaluation Tool — output
Bho M=

“
F'JL"1

Calculation Guide

— = Area Selection
— w Upload your own Data Layers
__w Select Calculation Layers and Adjust

Algorithm

B — = Run Calculation and Rel

] KI!
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Step @

Download raw result Raster 4 (tif format
for use in GIS software)

lassfied image 4
[compres tif format, for display only)

An online tool for evaluating Land Use Suitability
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Land Evaluation Tool

Land Evaluation Tool — Results

® Raster output: download tif file format

® Two versions
® “raw” tif - raster cells having the calculated output

® RGB colored tif (3 bands)
representing interpolated color scheme used
in the web GIS (calculated result not included)

® for further processing in GIS
the “raw” tif version can be used

® output raster resolution is 250 m
(that of the input soil layers)

An online tool for evaluating Land Use Suitability

for Maize in Tanzania and beyond
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@ Gdal — Geospatial Data Abstraction Library

gdal calc.py
A command line raster calculator — using numpy syntax
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Conclusions

Conclusions

® Land Evaluation Tool output based on

simple map algebra
FAO Storie Index and Sys et all publication

® Usage highly flexibile
® non - soil - maize based evaluations possible by uploading
your own subject specific tif data layers

® multiple adjustment levels available

® User has to calibrate / interpret output
according to their own rules - results can not be predicted

® Future use in teaching Land Evaluation and GIS

= Stand alone version on virtual machine
Live DVD - USB stick planned

An online tool for evaluating Land Use Suitability

for Maize in Tanzania and beyond
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