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All intellectual property rights, including copyright, in the work performed under the 
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1. Introduction, Kagera TAMP project and national LADA 
method used at the Kagera basin scale 
 
The Kagera TAMP project is funded through the Global Environment Facility (GEF) in partnership 
and with co-funding from the governments, partner programmes and donors at country and regional 
levels. The project is executed by the UN Food and Agriculture Organization (FAO). The project 
goal is to adopt an integrated ecosystems approach for the management of land resources in the 
Kagera basin that will generate local, national and global benefits including: restoration of degraded 
lands, carbon sequestration and climate change adaptation and mitigation, protection of 
international waters, agro-biodiversity conservation and sustainable use and improved agricultural 
production, leading to increased food security and improved rural livelihoods. 
 
Kagera Trans-boundary Agroenvironmental Management Programme is going to select its 
intervention areas on the base of the more advanced technologies of definitions and assessment of 
the land degradation and of the sustainable land management. The selection of most degraded zones 
or of the areas with a higher impact of land degradation will provide the basis for the identification 
of locations of the next project phases, particularly the implementation of the Farmer Field Schools. 
This work will be realised in Rwanda, Uganda, and United Republic of Tanzania, and also in the 
entire Kagera Basin (the workshop in Burundi was held from 9th up to 16th of November). The 
method will be used fro the first time at a hydrographical basin scale.  
 
The selection of intervention areas will be based on the method implemented by the project LADA 
(FAO/UNEP GEF) that developed a national assessment method for the land degradation and 
sustainable land management that has been tested in six countries (South Africa, Argentina, China, 
Cuba, Senegal, Tunis). The method, very rapid, is composed by two main axes: 

- the preparation of a land use systems (LUS) map by using all best available data, 
- the preparation of the land degradation and sustainable land management map using the 

method LADA WOCAT QM, that use the LUS as cartographic unit. 
 
A workshop was organized by Kagera TAMP in Butare (Huye) between the 22nd of November and 
the 3rd of December 2010 with the participation of GIS experts having different background 
(agronomy, livestock, land cover, GRID, etc.) with the objective of preparing a LUS map of the 
area. Data used are prepared by NELSAP (Nile Equatorial Lakes Subsidiary Action Program) in 
2008 and have been provided to the Kagera TAMP team within the preparation of a Memorandum 
of Understanding.  
 
The present report give the complete description of the preparation of a land use map and also the 
preparation of a national map of livestock intensity, needed as LUS input. The present method 
allows the preparation of a multi-country land use map in two weeks with the work of 13 experts, 
and is comparable to the continuous of 130 working days.  Further to that, the LUS has been 
validated with the support of GIS consultants. 
 
The report details the work realised during the workshop describing the LUS preparation for 
Tanzania.  
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2. Inputs, formats, scale, resolution and precision 
 

 

Table 1 Land use systems data for map and database 

Used for Name Year of 
measure 

Year / 
periodicity 

of 
publication 

Scale / 
resolution 

/ extent 
Format 

Availability 
or 

copyright 
Producer Metadata Unity of 

measurements 

Admin units Admin units 2008 2008 1:50,000 shp 
(polygons) free Uganda Bureau of 

Statistics report administrative 
units 

Land cover 
based 
ecosystsems 

Africover 2000-
2001 2002 1:100.000 shp country 

FAO/Survey and 
Mapping Dept, 
Min of Lands, 
Housing and 

Physical Planning, 
Uganda 

www.africover.org classes 

Livestock 
density 

Livestock 
statistics 2008 2008 district 

(2006) statistics free 

Ministry of 
Agriculture Animal 

Industry and 
Fisheries and 

Uganda Bureau of 
Statistics 

report heads per 
species 

Livestock 
natural 
distribution 
regions 

SRTM 
Hydrosheds - 2010 90 m GRID free NASA 

Hydrosheds report classes 
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Used for Name Year of 
measure 

Year / 
periodicity 

of 
publication 

Scale / 
resolution 

/ extent 
Format 

Availability 
or 

copyright 
Producer Metadata Unity of 

measurements 

Livestock 
natural 
distribution 
regions 

Ecozones model - - shp 
(polygons) free National Forest 

Authority report classes 

Protected 
areas 

Protected 
areas 1996 1996 1:50,000 shp 

(polygons) free 

National Forest 
Authority and 

Uganda Wildlife 
Authority 

www.wdpa.org classes 

Wetlands Wetlands 2008 2010 30 m 
(Landsat) 

shp 
(polygons) free 

Wetlands 
Management 
Department 

report classes 

Mean annual 
temperature Worldclim - - 30 arc 

seconds GRID free www.worldclim.org www.worldclim.org 
degree 

centigrads 
Annual 
precipitation Worldclim - - 30 arc 

seconds GRID free www.worldclim.org www.worldclim.org mm 

Elevation SRTM 
Hydrosheds 2000 2010 90 m GRID free NASA 

Hydrosheds 
www.hydrosheds.er.usgs.org m  

Slope SRTM 
Hydrosheds 2000 2010 90 m GRID free NASA 

Hydrosheds 
www.hydrosheds.er.usgs.org m  

Soil HWSD various 2008 30 arc 
seconds GRID free 

FAO IIASA ISRIC 
ISSCAS JRC www.fao.org/land/soil/hamonised-

world-soil-database classes 

Population 
density statistics 

Bureau 
of 

Statistics 
 - stats free  report inhabitants per 

districts 

Poverty statistics 
Bureau 

of 
Statistics 

 - stats free  report ? 
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Table 2 Information on resolution, scale, format and precision 

Resolution  90 mètres (based o DEM SRTM)  

Scale 1 : 100.000 based on the Africover data. This scale could not be maintained 
due to the resolution of other data 

Format ESRI GRID 

Précision In the tab general, insert the working directory 
In the tab extent, select the analysis extent (probably “as …” the baseline 
layer) 
In the tab extent, Snap extent to (probably “as …” the baseline layer)  
In cell size, select the cell size (probably “as …” the baseline layer). 
Correction by using Generalization commands have been used as needed.  

Validation Results are based on experience of the work group. Results are not validated. 

 

3. Africover re-classification 
The LUS map was based on land cover. The ecosystems were grouped into classes based on how 
human beings use the land or on what good and services they obtain from an area. The LUS needed 
to be prepared over a very small land unit. The reclassification was realised by using the class name 
(LC_NAME) of the Aggregated Africover version.  
The simplification took place in a participatory manner, with the collaboration of national experts 
that use Africover in their regular work or that participated on Africover preparation. The work has 
been realised only in the areas included in the Kagera TAMP project.  
 
Table 3 Reclassification of Africover classes in Uganda 

Africover class name Reclassification 
Closed herbaceous vegetation on permanently flooded land Wetland 
Closed shrubs Natural Forest 
Closed to open trees and shrubs on permanently flooded land Natural Forest 
Closed to open trees and shrubs on temporarily flooded land Natural Forest 
Closed to open woody vegetation (thicket) Woodland 
Closed trees Natural Forest 
Forest plantation - undifferentiated (mixed unit with natural 
vegetation or other) (field area approx. 40-60% polygon area) Forest Plantation 
Forest plantation - undifferentiated Forest Plantation 
Irrigated herbaceous crop Irrigated Crops 
Isolated (in natural vegetation or other) rainfed shrub crop (field 
density 10-20% polygon area) Seasonal Crops 
Natural waterbodies Surface water 
Open (general) shrubs (65-15% crown cover) Natural Forest 
Open (general) shrubs (65-15% crown cover) Seasonal Crops 
Open (general) shrubs (65-15% crown cover) Woodland 
Open to closed herbaceous vegetation on temporarily flooded Wetland 
Open to closed herbaceous vegetation Savanna 
Open trees (65-40% crown cover) Natural Forest 
Rainfed herbaceous crop (mixed unit with natural vegetation or 
other) (field area approx. 60% polygon area) Seasonal Crops 
Rainfed herbaceous crop Seasonal Crops 
Rainfed shrub crop (mixed unit with natural vegetation or other) Seasonal Crops 
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(field area approx. 60% polygon area) 
Rainfed shrub crop Perennial Crops 
Rainfed small herbaceous fields mixed with isolated small shrub 
fields Seasonal Crops 
Rainfed small herbaceous fields mixed with small shrub fields Seasonal Crops 
Rice fields Irrigated Crops 
Scattered (in natural vegetation or other) rainfed shrub crop (field 
density 20-40% of polygon area) Seasonal Crops 
Scattered or isolated (in natural vegetation or other) irrigated 
herbaceous crop (field density 10-40% of polygon area) Irrigated Crops 
Scattered or isolated (in natural vegetation or other) rainfed 
herbaceous crop (field density 10-40% of polygon area) Seasonal Crops 
Shrub savannah or tree and shrub savannah Savanna 
Urban and associated areas Urban and built up areas 
Very open trees (40-15% crown cover) Natural Forest 
 
 

3.1 Further definition of land cover classes and wetlands  
A map of wetland areas was prepared by Wetlands Management Department in 2008 using Landsat 
images (30 m resolution) of 2008. The map was ground truthed in 2009 and published in 2010. The 
map presented hereafter was used during LUS preparation, without any modification, to further 
improve the definition of Africover. Figure 2 shows the wetlands that occur in the Kagera TAMP 
project. The conversion between wetland map and land cover simplified classes in available in table 
4. 
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Figure 1 Wetland map of Kagera TAMP zones of Uganda 

 
 
Table 4 Convertion between classes of wetlands and LUS 
Wetlands LUS 
Buildup areas Urban areas 
Grassland Savanna 
Palm and thickets and Papyrus Wetlands 
Subsistance farm land Seasonal crops 
Swamp forest Natural forest 
Water surface Water 
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Figure 2 Reclassified land cover map  

 
 
 
 

4. Other data used to prepare the land use map 

4.1 Protected areas  
 
A map of protected areas was prepared by National Forest Authority (Biomass department) in 1996. 
The map presented hereafter was used during LUS preparation without any further classification. 
Figure 3 shows the protected areas that occur in the Kagera TAMP project.  
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Figure 1 Protected areas of Kagera TAMP zones. The blue polygons are the protected areas. 
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4.2 Livestock intensity 
 
The livestock map was prepared in 3 phases: 

- Preparation of a livestock species density map based on administrative units (districts).  
- Preparation of a map of natural regions for livestock distribution  
- Identification of dominant livestock species in the combined natural region and 

administrative units based on expert knowledge  

4.2.1 Classification of livestock statistical data  
The latest livestock census data, prepared by the National Bureau of Statistics (2008), have been 
used as baseline.  
 
Table 5 Livestock heads in Kagera area from census  

District Cattle Sheep Goats Pigs 
Isingiro 180345 221491 30298 7552 
Kabale 70000 51610 194688 6000 
Kiruhura 342315 188686 28017 3967 
Kisoro 30893 25100 45210 7100 
Mbarara 149992 176464 22588 12243 
Ntungamo 183791 9950 19200 13200 
Rakai 348166 222448 23748 110640 

 
These data were converted into tropical livestock units (TLU) using the same conversion factors as 
defined by NBI-NELSAP for the Kagera basin: cattle - 0.75, goats - 0.1, sheep - 0.1 and pigs - 0.2. 
This was done with the aim of having comparable data between species different sizes.  The results 
were then calibrated based on administration unit (district) extent, obtaining the TLU/km2  
 
Table 6 Tropical livestock unit density (TLU / Km2) 

NAME Cattle_TLU_km2 Sheep_TLU_km2 Goat TLU km2 Pig TLU km2 
Isingiro 50.5318 8.2748 1.1319 0.3401 
Kabale 40.5356 11.0559 4.5551 2.4410 
Kiruhura 55.8094 4.1017 0.6090 0.1725 
Kisoro 12.1031 0.1960 0.4936 0.7769 
Mbarara 62.7669 9.8459 1.2603 1.3662 
Ntungamo 83.4682 13.2810 2.0195 0.8649 
Rakai 49.4588 3.8635 0.4283 4.8526 

 

4.2.2 Preparation of a map of natural regions for livestock  
In order to have the geographic distribution of livestock based on natural regions, not only the 
administrative units, we used the ecozones map which shows the ecoregions of Uganda, overlaid on 
the  on elevation (HydroSHEDS SRTM) map of the area. The latter also represents variation in  
climate zones. The classification was carried out using ArcGIS. The classified natural ecoregions 
was superimposed on the administrative unit map. Table 3 shows the results of this classification.  
 
Table 7 Livestock natural regions and the administrative units where they occur  
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Ecoregion   Elevation District 

Albertine rift Montane forest Highlands in 
forest >= 1300 Rakai, Isingiro, 

Kiruhura 
 
 Albertine rift Montane forest Lowland in forest < 1300 

 Highlands in 
forest >= 1400 Ntungamo 

 Lowland in forest < 1400 
Albertine rift Montane forest and 
Rwenzori/Virunga Montane 
Shrubland 

Highlands >= 1600 Kabale and Kisoro 

 Forest - 

Mbarara 
 

Victoria basin forest-savanna 
mosaic Highland savana >= 1500 

Victoria basin forest-savanna 
mosaic lowland savana < 1500 

Victoria basin forest-savanna 
mosaic 

Highlands in 
savana >= 1300 

Isingiro Victoria basin forest-savanna 
mosaic 

Lowland in 
savana < 1300 

 Savana  Kiruhura 
Victoria basin forest-savanna 
mosaic Highland savana >= 1200 Rakai 

Victoria basin forest-savanna 
mosaic Low land savana < 1200 Rakai 

 

  

 16 



Figure 2 Map of livestock regions 

 
 

4.2.3 Natural region classification based on livestock dominant presence 
The results of the natural regions combined with the administrative units derived above, were 
further classified in relation to the dominant livestock species. A table was prepared using expert 
knowledge to establish which species is dominant for each natural region occurring in each 
administrative unit (district).  
Table 8 Table showing dominant livestock in each natural livestock region in every district. One (1) denotes the 
dominant species. 

District Highlands  forest >=1300 Lowlands  forest <1300 Highlands  >=1600 Highlands  >=1400

Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs

Isingiro 1 1 1 1

Kabale 1

Kiruhura 1 1 1

Kisoro 1

Mbarara

Ntungamo 1

Rakai 1 1 1 1  
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District Highland savana >=1500 Highland savana >=1200 Lowland savana <1200 Lowland savana <1500

Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs

Isingiro 1 1 1 1

Kabale

Kiruhura

Kisoro

Mbarara 1 1

Ntungamo

Rakai 1 1 1 1  
 
District Lowland <1400 Savana Forest

Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs Cattle Goats Sheep Pigs

Isingiro

Kabale

Kiruhura 1

Kisoro

Mbarara 1

Ntungamo 1

Rakai  
 
Then for each district a sum of TLU/km2 for all the species was obtained using ArcGIS.  
Figure 3 Livestock intensity map  
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5. Land use map implementation 
 
The baseline for land use preparation is land cover. The preparation of land use has been prepared 
by using livestock intensity, protected areas and wetlands areas. Data have been classified using the 
conditional command (“CON”) of ArcGIS Spatial Analyst. The livestock thresholds used are the 
following: 0-9 Low livestock, 9-53.98 Moderate, > 53.98 High. 
 
Table 9 Main land use systems table  

Code Ecosystem based on land 
cover 

Wetlands Major land use 

1 Natural forest and swamp 
forest 

Swamp forest 
 

Protected area 

2 Natural forest High livestock intensity 
3 Low to moderate livestock intensity 
4 Forest plantation  Protected area 
5  Livestock  
6 Woodland  Protected area 
7  High livestock intensity 
8  Low to moderate livestock intensity 
9 Savannah Grassland Protected area 
10 High livestock intensity 
11 Moderate livestock intensity 
12 Low livestock intensity 
13 Wetland Palm and 

thickets and 
Papyrus 

Protected area 
14 High livestock intensity 
15 Low to moderate livestock intensity 
16 Croplands   Protected areas 
17 Perennial crops  High livestock intensity 
18  Low to moderate livestock intensity 
19 Seasonal crops Subsistence 

farm land 
High livestock intensity 

20 Moderate livestock intensity 
21 Low livestock intensity 
22 Irrigated crops  Livestock 
23 Urban areas Buildup areas  
24 Water surface Water surface  
 

7. Land use map improvements 
The land use map is needed in the second part of the LADA (FAO/UNEP GEF) method, that 
include the assessment of the land degradation and of the sustainable land management practices. 
This exercise is realised using the participatory method LADA WOCAT QM throughout the 
involvement of local experts. During the assessment LUS units are calibrated and improved basing 
on participants suggestion. The final LUS map is presented in Figure 6, and the modification are 
presented in table 10.  
 
Table 10. Modification of LUS following advice obtained at the QM workshop in Masaka 
 
Modification Where Why Action 
1 Convert Savana areas from high to Ntungamo Model to be Adjusted 
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low livestock in the northern part 
(above wetlands line) 

improved 

2 Savana high livestock to Protected 
savana 

Kiruhura Error in protected 
areas map 

Not adjusted. 
Protected area map 
used correct. See 
details below 

3 Savana high livestock to Moderate 
livestock 

Isingiro Statistics may be 
incorrect or model to 
be improved 

Adjusted 

4 Seasonal crops high livestock to Low 
livestock 

Isingiro Statistics may be 
incorrect or model to 
be improved 

Adjusted 

5 Woodlands high livestock to Low 
livestock 

Isingiro Statistics may be 
incorrect or model to 
be improved 

Adjusted 

6 Wetland low to mod livestock to 
High livestock 

Rakai Statistics may be 
incorrect or model to 
be improved 

Adjusted 

7 Savana mod livestock to High 
livestock 

Rakai Statistics may be 
incorrect or model to 
be improved 

Adjusted 
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Figure 4 Land use systems map  
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8. Land use map database implementation 
The database will be utilized during land degradation and sustainable land management assessment 
as supporting material of the LADA WOCAT QM method. It gives additional information for the 
groups of assessment. The use of the GRID formal allows converting all data to the baseline 
resolution. The complete list of input data is available in table 1. 

8.1 Livestock natural region and livestock species 
The map of livestock region was prepared basing on the description in a previous chapter. In the 
preparation of the land use map, the carte has been used as input. With a slight modification and 
following the same method, the map can list the dominant livestock species. The groups of 
dominant livestock species are the following: 

• Goats 
• Sheep 
• Cattle and sheep 
• Cattle 

8.2 Annual rainfall and temperature 
The annual average rainfall amount is calculated by summing up monthly values downloaded from 
the World Clim database, published in 2005. Although the data is at 30 arc seconds resolution, the 
data is considered the best available to have an indicative representation of the rainfall of the area. 
The data is presented in Figure 6. 
The annual temperature range is calculated from data downloaded from the World Clim database, 
published in 2005. Although the data is at 30 arc seconds resolution, the data is considered the best 
available to have an indicative representation of the rainfall of the area. The data is presented in 
Figure 7. 
 
Figure 5 Annual rainfall map 
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Figure 6 Annual temperature map 

 

8.3 Elevation and slope 
The elevation (meters) at a resolution of 90 meters is obtained using SRTM 2000 data included in 
the Hydrosheds database published in 2007. The slope (degrees) is interpolated from the same 
dataset. The data are presented in Figure 8 and 9. The elevation map use the following elevation 
classes in the database:1115-1200,1200-1400,1400-1600,1600-2000,>2000. The slope classes are: 
0-3,3-7,7-11,11-17,17-25,25-35,>32. 
Figure 7 Elevation map 
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Figure 8 Slope map 

 

8.4 Soil 
The soil map is downloaded from the Harmonized would soil database with a resolution of 30 arc 
seconds and is presented in Figure 1 
 
Figure 9 Soil map 
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8.5 Population density 
Population data (inhabitants per districts) are available from the national census. To be able to 
compare data between districts, the population density has been calculated by dividing the 
population for the area in square kilometres. The list of classes used in the database is the following: 
113-115,115-150,150-200,200-300,>300. The map is presented in figure 12. 
 
Figure 10 Population density map 

 

8.6 Poverty 
Figure 11 Poverty map 
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