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1. Introduction

1.1 Scope

The scope of this project component was to analyze the wood energy situation in Darfur with special
reference to the Internally Displaced Populations (IDP) and to provide the basis for strategic wood energy
planning in order to secure subsistence energy supply to vulnerable populations whilst reducing at the same
time the unsustainable pressure on the resources of the region.

Main gquestions to be answered are:
What level of woodfuel demand can be satisfied through sustainable resource management?

Where such management is possible and where not? Which part of the demand should be met by alternative
fuels?

What contribution can we expect from improved stoves and from new plantation programmes?

Five sites were preliminarily identified during project formulation, namely Mellit, Kutum, Al Fasher, Al
Geneina and Nyala. These are zones with high presence of IDP Camps but they are not the only ones since
many of such camps are distributed throughout the central region of Darfur States (see map of IDP camps in
Figure 1 and photos in Figure 2), all facing similar subsistence energy shortages. Moreover, woodfuel supply
is a common problem also for the population normally residing in the area.

Figure 1: Size and locations of IDP camps in Darfur States. IDP camps (in color the selected sites, in grey
all other camps) are shown on the classes of the Global Land Cover 2000 (GLC2000).
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Figure 2: IDP camps seen from the air (source GoogleEarth). Nyala camps, among selected IDP sites and
Girayda, an IDP Camp of 134,731 refugees not included among selected sites.

Refugee camp near Nyala Portion of the Girayda IDP Camp in Buram, South Darfur,
hosting 134,731 persons in April 2010

The demand for fuelwood and charcoal arising from selected IDP camps or from other camps or from
resident populations cannot be considered/managed separately because they all compete for the same
limited biomass sources. Either the solution for a sustainable supply can be achieved for all demand sectors
or for none.

This means that the analysis must be comprehensive, considering all sectors of consumption (IDPs, resident
users, commercial and industrial sectors) and all possible sources of woodfuels located in the Darfur area.
The Woodfuel Integrated Supply/Demand Overview Mapping (WISDOM) methodology was considered the
most appropriate one to create a comprehensive knowledge base over Darfur biomass-energy situation, to
verify if the sustainable supply and the current consumption within Darfur show a positive balance, what
portion of the territory needs to be managed in order to produce the needed woody biomass, as well as other
key elements for the formulation of a sound wood energy strategy.

1.2.1 Main feature of the WISDOM method?

The methodological approach is based on the following three fundamental characteristics of wood energy

! The description of the WISDOM method is largely taken from i Batial bioenergy analysis : Ten-years experience with
the WISDOM modelo by Drigo et al. (in press).
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systems:

Geographical specificity. The patterns of woodfuel production and consumption, and their associated
social, economic and environmental impacts, are site specific (Mahapatra and Mitchell, 1999; FAO/RWEDP,
1997; FAO, 2003d).

Heterogeneity of woodfuel supply sources. Forests are not the sole sources of woody biomass used for
energy. Other natural landscapes, such as shrublands, as well as other land uses i farmlands, orchards and
agricultural plantations, agroforestry, tree lines, hedges, trees outside forest, etc. 1 contribute substantially in
terms of fuelwood and, to a lesser extent, of row material for charcoal production.

User adaptability. Demand and supply patterns influence each other and tend to adapt to varying supply
patterns and resource availability. This means that quantitative estimations of the impacts that a given
demand pattern has on the environment are very uncertain, and should be avoided (Leach and Mearns,
1988; Arnold et al., 2003).

In order to cope with the various dimensions of wood energy, the Wood Energy Programme of the FAO

Forest Products Service has developed and implemented the Woodfuel Integrated Supply/Demand
Overview Mapping (WISDOM) methodology, a spatially-explicit planning tool for highlighting and
determining woodfuel priority areas or woodfuel hot spots (FAO, 2003). WISDOM is the fruit of collaboration

bet ween FAOO6s Wood Energy Programme and the Insbitute
At national level, the WISDOM approach has been implemented in Mexico (FAO, 2005), Slovenia (FAO,

2004a), Senegal (FAO, 2004b), Castilla y Leon (Spain), Italy, Croatia, Central Africa Republic, Mozambique,
Argenti na, Rwanda and dhgimplemanted in Chad ét subregionad level] WISDOM

was implemented over the eastern and central Africa countries covered by the Africover Programme (FAO,

2005g) and over the countries of South East Asia (FAO, 2007).

WISDOM is meant to create a spatially-explicit knowledge base on supply and demand of woody (and non-
woody) biomass for energy and thus to serve as a planning tool for highlighting and determining priority
areas of intervention and to focus planning options. The result of the wall-to-wall supply/demand balance
analysis is then used as starting point for the delineation of the necessary supply areas for existing or
hypothetical consumption sites.

WISDOM features:

A Geo-referenced data bases. A core feature of the approach is the spatial base on which the data is
framed. The analysis and presentation of results for all modules is done with the help of a Geographic
Information System (GIS).

Ve

A Minimum administrative and spatial units of analysis. The spatial resolution is defined at the
beginning of the study, on the basis of the desired level of detail (national study, regional study) and as
constrained by the main parameters or proxy variabl
In most cases the basis for the definition of the administrative level of analysis is provided by the
existing demographic data (i.e. census units), which represents the most detailed sub-national
structure of a country. The spatial level of analysis (i.e. the size of the pixel in GIS raster data) is
usually determined by the mapping detail of the available land use/land cover data.

A Modular and open structure. WISDOM consists of modules on demand, supply, integration and
woodshed analysis. Each module requires different competencies and data sources and its contents is
determined by the data available or, to a limited extent, by the data purposively collected to fill critical
data gaps. Once the common spatial base of reporting is defined, each module is developed in total
autonomy using existing information and analytical tools and is directed to the collection,
harmonization, cross-referencing and geo-referencing of relevant existing information for the area of
study.

A Adaptable framework. As mentioned previously, the information of relevance to wood energy comes
from multiple sources, ranging from census data to local pilot studies or surveys, to projected
estimates with unknown sources, and is often fragmented and poorly documented. Proxy variables
may be wused to fAspatializedo dWISDOMrries to make all exstingue s .
knowledge work for a better understanding of biomass consumption and supply patterns.

A Comprehensive coverage of woody and non-woody biomass resources and demand from
different users. The analytical framework includes of all sources of biomass potentially available for
energy (i.e. fuelwood and charcoal, crop residues, industrial residues, etc.) and all users categories
(rural and urban residential; industrial; commercial and public).

3
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The WISDOM methodology may be divided into two sequential stages of analysis®:
1- WISDOM Base. This stage includes the analysis over the entire territory of the study area.

2-  Woodshed? analysis. This second stage of the analysis uses the result of the WISDOM Base to
delineate the sustainable supply zone of selected consumption sites. Depending on the scale and
objectives of analysis, the selected sites could be urban centers, rural villages or existing/planned
biomass plants.

The specific steps of analysis are summarized below while a graphic overview is shown in Figure 3.

WISDOM Base

The application of the standard WISDOM analysis producing supply and demand balance mapping at the
local level involves five main steps (FAO, 2003b).

1. Definition of the minimum administrative spatial unit of analysis.
2 Development of the demand module.

3 Development of the supply module.

4, Development of the integration module.
5

Selection of the priorityar eas or woodf uel fifhot spotsod under dif

Woodshed analysis

The analysis for the delineation of woodsheds, i.e. supply zones of specific consumption sites requires
additional analytical steps that may be summarized as follows.

6. Mapping of potenti al ficommer ci al 0 weudahfanderural suppl |
markets.

7. Definition of woodshed, or potential sustainable supply zones, based on woodfuel production
potentials and physical accessibility parameters.

1.2 Approach

To assure good efficiency of analysis, detailed mapping and data collection was to be done only over the
needed area, avoiding the inclusion of superfluous areas as well as the exclusion of important biomass
sources necessary to achieve supply/demand balance.

For this, an iterative process was implemented, based on WISDOM methodology, including three distinct
phases:

I. Rapid WISDOM appraisal: The demand for woodfuels and the potential sustainable supply is
estimated and mapped on the basis of readily available geo-st at i st i cal data and
assumptions. The results of this preliminary analysis are used for the first cautious delineation of
the territory needed for the sustainable woodfuel supply (woodshed). Such woodshed zone
represents the target area of the subsequent phases of the project.

Il. Mapping and data collection within the preliminary woodshed zone: Within the woodshed
territory defined during the first phase, new land cover mapping is carried out and up-to-date
information on consumption patterns and supply potential is collected.

Ill. Detailed WISDOM Darfur analysis: the new geo-statistical data is used to refine the assessment
and mapping supply/demand balance and the actual woodshed is revised accordingly.

2 |n the Darfur case, the WISDOM analysis was carried out twice: once for the rapid appraisal and once for the detailed

analysis after land cover mapping and field data collection.

®*The term fiwoodshedod is a neol ogi sm i nwagershed.dtis bsgd ta imdieateftremi | i ar
portion of the territory necessary to supply on a sustainable basis the woody biomass needed by a specific consumption

site (existing or hypothetical).

4
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Figure 3: WISDOM analytical steps. WISDOM Base (steps 1 to 5) and Woodshed analysis (steps 6, 7)
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2 Phase |: Rapid WISDOM Appraisal (RWA)

Since the overarching scope of the wood energy component is to support strategic planning aiming at
satisfying subsistence energy needs of IDP camps through sustainable wood energy systems and not to
cover selected administrative units, the target territory varies with the quantity and spatial distribution of the
demand and the quantity and spatial distribution of the sustainable supply potential.

The scope of the rapid WISDOM appraisal (RWA) was to achieve a preliminary definition and delineation of
the territory concerned by project action. In practice, this preliminary analysis serves to define the Area of
Interest (Aol) of detailed mapping, additional data collection and detailed WISDOM analysis.

In order to guarantee the complete coverage of the territory of interest, the rapid WISDOM appraisal was
carried out over the Darfur and Kordofan States.

The administrative subdivision included States and Counties (or Localities).

The selected cell dimension of the raster maps generated, and thus the spatial resolution of analysis, is 10
arc-second, at this latitude corresponds to approximately 300 m (9.3 ha pixels). The selected resolution and
raster features of analysis was based on the global land cover map Globcover (v2.2), which is one of the
main references used in the Supply Module.

2.1 RWA Demand module

The analysis of demand was based on the following data sources:
1 Demographic data from the 2008 census (by County)

1 FAO global map of 2005 population distribution by 30 arc-second cells (FAO 2005 and subsequent
update)

1 Map of Internally Displaced Population (IDP) camps based on UN official figures from OCHA
(source: points map Darfur_Affected_Population_Apr_1 2009 rev090709_wgs84.shp)

1 Per capita consumption of woody biomass in Sudan States from the Forest Products Consumption
Survey in the Sudan conduced by the Forests National Corporation with FAO assistance
(GCP/SUD/047/NET)

The total population considered is that of the 2008 census by County, which includes the normal residents
and the IDP.

Concerning the spatial distribution of this population within Counties, one statistical reference, i.e. the census
data, and two spatial references were used: the FAO 2005 map and the map of IDP camps with associated
number of refugees hosted (see left-side maps in Figure 4) . The resulting population distribution map shown
in Figure 4 (right-side map) indicates the likely distribution of the 2008 population within the Counties on the
basis of both the overall distribution of the FAO map and the distribution and size of IDP camps.

In the absence of more recent data, the consumption of woody biomass associated to the population was based on the
results of the 1995 Forest Products Consumption Survey. The 1995 data refer to pre-war conditions and they
are likely to overestimate IDP demand to some extent, but should still be representative of the residential
populations. The values applied were conservative, intending that in these cases it is preferable to
overestimates the demand rather than underestimate it.

Figure 5 shows the map of woody biomass consumption obtained by associating per capita consumption values (all
uses combined) to the population distribution map.
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Figure 4: Population distribution map. Top left map: FAO map of 2005 population distribution. Bottom left
map: Map of Counties associated to 2008 Census and IDP camps. Right map: Map of the estimated
distribution of 2008 population integrating the available spatial and statistical information.

Figure 5: PRELIMINARY Woody biomass consumption map. Map obtained by associating per capita
consumption values to the population distribution map




































































































































































































