
MASTER LAND USE PLAN

ETHIOPIA

ANNEX 3

REGIONAL PROFILES OF LAND USE

AND CROP, LIVESTOCK AND FUELWOOD PRODUCTION

Report prepared for
the Government of ti)e Peoples

Democratic Republic of Ethiopia

based on the work
of

B.L. Henricksen

in collaboration with

L. Mayer
and

j.A. Wicks

UNITED NATIONS DEVELOPMENT PROGRAMME
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

Rome 1988

AG/ETH/82/010
TECHNICAL REPORT 1



This technical report is one of series of reports prepared during the
course of the projects identified on the title page. The conclusions
and recommendations given in the report are those considered
appropriate at the time of its preparation. They may be modified in
the light of further knowledge gained at subsequent stages of the
project.

The designations employed and the presentation of material in this
document do not imply the expression of any opinion whatsoever on the
part of the United Nations and the Food and Agriculture Organization of
the United Nations concerning the legal status of any countrY,
territory, city or area, or of its authorities, or concerning the
del imitation of its frontiers or boundaries.
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1. INTRODUCTION

1.1 Background

This report is of a series of annexes to the Master Land Use Plan
(MLUP) designed mainly for the use of higher level decision makers and
planners. It provides Regional and Awraja level information on land
use and land resources in Ethiopia, but translates the original
information into a graphic format for ease of comprehension. This
objective is specifically requested in the terms of reference of the
ML UF.

1.2 Content and structure of this report

The report divided into 6 sectors as follows:

current land cover

area under major crops

crop yields

TLU and consumable dry matter

current forage availability

projected fuelwood availability

In the first three sections, existing data on land cover from the
FAO/UNDP Assistance to Land Use Planning project (FAD 1984b) and
Ministry of Agriculture surveys of crop production in Ethiopia have
been converted into bar graphs and presented on a Region/Awraja basis.
These provide a profile of the land cover and crop production
characteristics in each administrative unit. The last three sections
of the annex provide estimates of the current state of livestock and
forage resources and fuelwood availability in each Region/Awraja, again
using Ministry of Agriculture surveys on livestock and the land cover
data available in the LUPRD. A complete description of forage
production estimation are detailed in Technical Report 3 of the MLUR,
Rangeland/Livestock Consultancy.



2. CURRENT LAND COVER

2.1 General

The percentage distribution of the 12 mejor land cover types is
presented in this section of the report. The data are derived from
Technical Report 3, Land Use Production Reigons and Farming Systems
Inventory, of the FAO/UNDP Assistance to Land Use Project. A total of
31 land cover subdivisions is used in the ordinal legend of the
1:1,000,000 scale Land Use and Land Cover map of .Ethiopia attached to
the ETH/78/003 Technical Report 3. The 12 classes used in the current
graphic presentation, however, provide sufficient differentiation
between classes for most regional and national planning purposes.

2.2 Description of land cover classes

The legend which appears at the bottom of each of the bar charts
explained as follows:

Legend symbol Description

Ci Intensively cultivated land

CM Moderately cultivated land

AA Afro-alpine vegetation

FO Forest

WO Woodland

RI Riparian (Riverine) wootland and
bushiand

BU Bushland

SH Shrubland

GR Grassland

WE Wetland (swamp and marsh)

BA Bareland (sand, saltflats and
rock), SOM2 scattered vegetation

For a full description of these classes, beyond - layman's
understanding of the terms, refer to Technical Report 3 of the
ETH/78/003 Assistance to land use planninn project.



7. AREA UNDER MAJOR CROFS

3.1 General

Information on the area cultivated to the various major crops in
Ethiopia is presented in this section of the report. Data are derived
from the MoA sample surveys (1982/S3). These are the only countrywide
data on an Awraja basis, but unfortunately are only representative for
one production year. Some additional caution in extrapolating from
these results is required as they involve conversion from local to
metric measures, a potential source of error. The length of the bars,
measured on the y-axis, indicate the area grown to a particular crop.
Where the bars in the chart extend to the top of the y-axis, it
indicates that the area cultivated to the crop in question exceeds
70,000 hectares. Since fe w Awrajas display this characteristic for any
crop, the upper limit of 70,000 ha vas chosen to maintain sensitivity
on the y-scale for crops occupying small areas.

3.2 The lepend of the bar charts

The following is a list of the crops and the symbols representing them
in the charts:

Symbol Crop type

Te Tef (Eracrostis abvssinica)

Ba Barley

Wh Wheat

Ma Maize

So Sorghum

Mi Millet

Tu Tubers

Pu Pulses

Di Oilseeds

Fa Fallow

Co Coffee

En Enset (Ensete ventricosum)

Ch Chat ( Catha edulis )



4. CROP YIELDS

4.1 General

Estimates of the yields of major crops in each wraja of the country
are shown in the c'harts included in this section of the report. Yields
are estimated from production and area data tabulated in the MoA sample
surveys (MoA 1982/83). These data are for one cropping year only and
caution should therefore be excercised in extrapolating from them as
.inter-seasonal variations in moisture, for example, can considerably
alter yields in some areas of the country. Notwithstanding this
limitation, the data are the only indicative yield estimates available
for all major crops in Ethiopia on an Awraja basis. Regional data only
are available from the OSO surveys conducted each year over the past 15
years. Where the bars on the charts exceed the top of the y-axis, this
indicates that the crop yield is over 30 quintale/ha. An upper limit
of 30 was chosen to maintain sensitivity on the y-scale for crops with
much lower yields.

4.2 The legend of.the bar charts

The following symbols are used to indicate the crops for which yields
are estimated:

Symbol Crop

Te Tef (Eragrostis abvss-inica)

Ba Barley

Wh Wheat

Ma Sorghum

Mi Millet

Tu Tubers

Pu Pulses

Di Oilseeds

Co Coffee

En Enset (Ensete ventricosum)

4



2.1 State farm (fallow)
2.2 Int. cult. (fallow)
2.3 Mod. cult. (fallow)
2.4 Perennial cult.
7 Afro-alpine vegn.
4.1 Conit, high forest
4.2 Mixed high forest
4.3 Disturbed forest
5.1 Dense woodland
5.2 Woodland
5.3 Euc, woodland
6 Riparian wood/bush
7.1 Dense bushiand
7.2 Bushland
7.3 Lowland bamboo
8.1 Dense shrubland
8.2 Shrubland

5. TLU AND CONSUMABLE DRY MATTER

General

The charts contained in this section of the report were compiled from
two sources. In the first instance, livestock numbers were converted
to TLU (Total Livestock Units) using data from MoA surveys (MoA 1963).
Secondly, the total available dry matter was calculated for each Awraia
of the country from the data contained in the Land Use and Land Cover
map of Ethiopia (FAO 1984c). Optimal annual production for each land
cover and land use type indicated on this map was calculated using
conversion factors shown in Table 1, discounted according to the
environmental characteristics in each Awraja and summed. The results
for the natural vegetation component of the dry matter production are
shown in Table 2. Complete estimation of dry matter includes the
component from crop residues and aftermath grazing on cropland. The
total estimated dry matter available annually is shown in MLUP
Technical Report 3, Livestock and Rangeland Resources. The total
consumable dry matter is the value shown in the charts in this section
of Annex 3. Since both TLU and total consumable dry matter are quoted
in units of millions, it was possible to indicate both on the same
chart for comparison of the relative feed availability between Awrajas.

TABLE 1

FACTORS USED IN THE ESTIMATION OF
OPTIMAL DRY MATTER PRODUCTION FROM NATURAL VEGETATION

4.5
4.5
1.8
1.5
1.7
0.5
0.5
1.0
0.7
1.9
0.1
1.9
0.5
1.8
0.6
0.7
1.6

5

9.1 Open grassland
9.2 Bush/Shr grassland
9.3 Wooded grassland
10.1a Per. swamp
10.1b Per.marsh
10.25 Seasonal swamp
10.2b Seasonal marsh
11.1 Exposed rock
11.2 Salt flats
11.3 Expos.sand & soil
11.4 As above with scrub

and grass vegetation
11.5 Expos. rock with

scattered scrub &
grass vegetation
Water bodies

4.5

1.4
4.5
1.4
4.5
0.1
0.0
0.5
1.0

1.0

0.0

Code Vegetation Dry Matter Code Vegetation Dry Matter
Type Production Type Production

(kg/ha/arm) (kg/ha/ann)



TABLE 2. FACTORS USED TO ESTIMATE PERCENT REDUCTION
IN OPTIMUM DRY MATTER PRODUCTION OF NATURAL
VEGETATION ACCORDING TO AGROECOLOGICAL CONDITIONS

Upper 0.42
0.711

& non- 0.17
arable 0.06

0.01

Middle 0.71
0.48
0.'0
0.07
0.01

Bottom- 1.00
lands 0.78

0.17
0.06
0.01

0.29

0.18

0.78

Altitude (m)

0.24 0.18

0.31 0.25

0.71 0.31

6

>900
900-700
700-400
400-100

<100

>900
900 -700 -
700-400
400-100

<100

>900
900-700
700-400
400-100

<100

<2000 1 2,500
1 '2,000

71,000 1 >7:000
2,500

Percent of Optimum
Dry Matter Production

1 Rainfall
(mm)

Slopes



6. CURRENT FORAGE AVAILABILITY

6.1 General

The charts in this section of the report use the data compiled for the
previous section. However, these charts estimate the current
availability of forage using a comparison between the available dry
matter and demand for forage in each Awraja. The demand for forage was
calculated on the basis of 27. of the liveweight of the average TLU
being required for maintenance. Further details of livestock feed
requirements are provided in MLUP Technical Report 3.

6.2 How to use the charts in this section

The y-axis of the bar charts is divided in the centre to indicate +1007.
or -1007. surplus forage to demand. If an Awraja is overstocked with
livestock relative to the current forage availability, the percent
surplus will be negative. The degree to which it is overstocked is
gauged from the size of the negative 'percentage. The more negative the
percent, the greater the degree of overstocking. Conversely,
understocked Awrajas will have positive values of forage availability,
judged by the bar graphs lying above zero on the y-avis,, ie on the
positive side of the dividing line.
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7. PROjECTED FUELWOOD AVAILABILITY

7.1 General

Projected fuelwood availability is estimated for each Region/Awraja in
Ethiopia and presented in graphic form in this annex. It is estimated
that fuel usage is 1.3 m'$/caputiannum in Ethiopia (World Dank 1984)
of which, for the purposes of the current analysis, 0.5
micaput/annun is assumed ta come from sources other than wood. For
example, in many areas of the country dried cattle dung and crop
residues, such as sorghum roots, are used to supplement fuel
requirements. From this base, the projected requirements of the
estimated population in 1985, 1995 and 2010 were able to be calculated.

The demand for fuelwood is, of course, only one half of the equation.
It is also necessary to estimate the production of woody biomass
suitable for fuel from natural vegetation in the country. This was
achieved using the Land Use and Land Cover map of Ethiopia (FAO 1984 )

and conversion factors (AACM 1987) to estimate annual per hectare
production of the variety of vegetation occuring throughout the
country. The conversion factors used to estimate per ha production are
shown in Table 3. The availability of fuelwood is estimated from:

FUELWOOD AVAILABILIY = ANNUAL PRODUCTION - ANNUAL DEMAND

The figures used to estimate the annual fuelwood production do not
include that coming from closed high forest. This is a sp.arse resource
that requires protection and management and so it was not included in
the figures used to estimate fuelwood availability in those Awrajas
where it occurs The figures are, however, included in Table 4, which
summarizes the total fuelwood production by land cover type and Awraja.

7.2 How to use the charts of fuelwood availability

The charts in this section of the report also use a positive/negative
system to indicate whether the annual fuelwood supply is, or will be in
1995 and 2010, surplus to the requirements of a particular Awraja
population. Remembering that Awrajas with significant areas of closed
high forest are assumed not to have access to these forest areas
independent of Government supervision.

The y-axis is thus subdivided from +100000000 m,,,/annum to -1000,000
m/annum, indicating a surplus or deficit in estimated availability.
The length of each bar in the tharts is proportional to the supply or
deficit of fuelwood in each Awraja, in each of the three projected
years. Bars lying above zero on the y-axis thus indicate a surplus to
requirements, those below this half-way mark indicate a deficit in
availability.

8



TABLE 3

FACTORS USED TO ESTIMATE ANNUAL FUELWOOD PRODUCTION
FOR DIFFERENT NATURAL VEGETATION AND LAND USE TYPES

-------------------
Code* Vegetation/Land Use Type Fuel wood regeneration

(m/hectare/annum)

2.2 Intensive cultivation
2.3 Moderate cultivation 0.1
2.4 Perennial crop cultivation 0.3
3 Afro-alpine vegetation 0 0
4.1 Dense coniferous forest 3.0
4.2 Dense mixed forest 2.0
4.3 Disturbed high forest 2.0
5.1 Dense woodland 0.9
5.2 Woodland 0.3
5.3 Eucalyptus woodland 15.0
6 Riparian woodland & bushiand 0.9
7.1 Dense bushland 0.5
7.2 Bushland 0.3
7.3 Lowland bamboo bushiand 0.1
8.1 Dense shrubland 0.2
8.2 Shrubland (.1,1

9.1 Open grassland 0.05
9.2 Bushed/shrubed grassland 0.1 -

Wooded grassland 0.3
10.1a Perennial swamp 0.1
10.1b Perennial marsh 0.0
10.2a Seasonal swamp 0.1
10.2b Seasonal marsh 0.0
11.1 Exposed rock surface 0.005
11.2 Salt flats 0.0
11.3 Exposed sand and soil surface 0.0
11.4 Exposed sand and soil surface with 0.005

scattered scrub and grass vegetation
11.5 Exposed rock surface with scattered 0.005

seasonal scrub and grass vegetation
12 Water bodies 0.0

---------
For a full description of the vegetation and land use types

described, reference should be made to: FAO/UNDP Assistance to Land Use
Planning, Technical Rep. 3, 1984.
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