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This technical report is one of series of reports prepared during the
course of the projects identiftied on the title page. The conclusions

and reconmendations given in the report are those considered
appropriate at the time of its preparation. They may be modified in
the light of Ffurther knowledge gained at subsequent stages of the

project.

The designations employed and the presentation of material in fthis
document do not imply the expression of any opinion whatsosver on the
part of the United Nations and the Food and Agricdlture Organization of
the United Nations concerning the legal status of  any countiry,
territory, city or Aareda, or of itse authorities, or concerning the
delimitation of its frontiers or boundaries.
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1. IMTRODUCTION

)

1.1 Background

This report is of a series of annexes to the Master Land Use Flan
(MLUF)  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 & graphic format for ease of comprehension. This
objective 1is specifically reguested in the terms of reference of the
MLUF .
1.2 Content and structure of this report
The report is divided into & sectors as follows:

- current land cover

- area under major crops

= Crop yields

-  TLU and consumable dry maltter

=  current Torage availability

Ie

projected fuelwood avallability

In the first three sections, #igting data on land caver from the
FAO/UNDF Assistance to Land Use Flanning project (FAOD  19840D) and
Ministry of Hgriculture surveys of crop production in Ethiopia havs
been converted into bar graphs and presented on a Reglon/fwraja bas
These provide & profile of the land cover and corop prodoaction
characteristics in  each administrative wunit. The last three sections
of  the annex provide esstimates of the current state of livestook and
forage ressources and fuelwood availlability in esch Region/Awrajea, again
using Ministry of Agriculture surveys on livestock and the land cover
data available in  the LUFRD. A complete description of for
production estimation are detailed in Technical Report 2 of the MLUR,
Ramgeland/Livestock Consultancy.

Gy



2. CURRENT LAanD COVER
2.1 General

The percentage distribution of the 12 major land cover types is
presented in  this section of the report. The data are derived Trom
Technical FReport 2, Land Use Froduction Reigons and Farming Svstems
Inverntory, of the FAQ/UNDF Assistance to bLand Use Froject. A total of
Z1 lanmd cover subdivisions is used in  the orginal legend of the
1:1,000,000 scale Land Use and Land Cover map of Ethiopia attached to
the ETH/78/700% Technical Report Z. The 12 classes used in the current
graphic presentation, howesver, provide sufficient differentiation
between classes for most regional and national planning purposes.

T
e B

Description of land cover classes

.

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

Legend symbol Description

C1 Imtensively cultivated land

CH Moderately cultivated land

AT Afro—alpine vegetation

FO ‘ Forest

WO Woodland

RI Riparian (Riverine) wooocland and

bushland

BU Bushland

S Shrubland

GR Grassland

WE Wetland (swamp and marsh)

B Bareland (sand, saltflats and.

rock), some scalttered vegestation

For £l full description of these classes, beyvond & layman’'s
understanding of the terms, refer to Technical Report 3 of the
ETH/78/7002 fAssistance to land use planning project.
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Z. AREA UNDER MAJOR CROFPS

2.1 Berneral

Information on the area cultivated to the various major ocrops in
Ethiopisa is presented in this section of the report. Data are derived
from the Mod sample surveys (1982/8%). These are the only countryvwide
data on  an Awraja basis, but wnfortunately are only representative for
one production  vear. Some additional caution in extrapolating from
these results 1is required as they involve conversion from local to
metric measures, & potential souwrce 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 yv-axis, 1t
indicates that +the area cultivated to the crop in guestion exceeds
TFOL.000 hectares. 8Since few Awrajas display this characteristic for any
Crop. the upper limit of 70,000 ha was chosen to maintaln sensitivity
on the y-scale Tor crops occupying small arsas.

D2 The legend of the bar charts

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

Symbol Crop tvpe

Te Tef (Eragrostis abvssinica)
Ba Barley

Wh | Wheat

Ma Malize

So Sorghum

Mi Millet

Tu Tubers

Fu Fulses

0i Oilseeds

Fa Fallow

Co Coffee

En Enset (Enseté ventricosuin)

Ch Chat ( Catha edulis )
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4., CROF YIELDS
4.1 General

Estimates of the vields of major crops in =sach Awrajis of the country
are shown in the charts included in this section of the report. Yiselds
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
cadtion should therefore be excercised in extrapolating from them as
inter-seasonal wvariations in molsture, for example, can considerably
alter vields in some areas of the country. & Notwithstanding this
limitation, the data are the only indicative yield estimates available
for a&all major crops in Ethiopia on an Awraja basis. Regilional data only
are avalilable from the CS0 surveys conducted each vear over the past 15

VEAIrES . Whers the bars on the charts exceed the top of the y—axis, this
indicates that the crop yvield is over 20 guintals/ha.  An upper limit
of Z0 was chosen to maintain sensitivity on the y-scale for crops with

much lower yvields.

~

.2 The legend of the bar charts

The +Tollowing symbols &are used to indicate ths crops for which yields
are estimated:

Symbaol Cropm

Te Tet (Eragrostis abyessinica)
EBa | Barley

Wh Wheat

Ma Sorghum

Mi Millet

Tu Tubers

Fu Fulses

0i Oilseeds

Co ’ Coffee

En Enset (Ensete ventricosum)



9. TLU AND CONSUMABLE DRY MATTER

5.1 Gerneral

The charts contained in

this section of the report were compiled from
two  sources. Irn the first instance, livestock numbers were converted
to TLU

(Total Livestock Unite) using data from MofA surveys (Mod 1983).
Secondly, the total available dry matter was calculated for esach Awralia
of the country from the data contained in the Land Use and Land Cover
map of Ethiopia (FAO 1984¢) . Optimal annual production for each land
cover and  land use typs indicated on this map was calculated using
conversion factors shown in Table 1, discounted according to the
environmental characteristics 4in  each Awraja and summed. The results
for the natwal vegetation component of the dry matter production are

shown in  Table 2. Complete estimation of dry matter includes ths
component Tfrom crop residues and aftermath grazing on cropland. The
total estimated dry matter available annually ie shown in MLURP
Technical Report 3%, Livestock and Rangeland Resources. The total
consumable dry matter is the value shown in the charts in this section
af  Annex 3. S8ince both TLU and total consumable dry matter are guoted

in uwunits of millions, it was possible to indicate both on the
chart for comparison of the relative feed availability

B AR

betwesen Awrajas.
TABLE 1
FACTORS USED IN THE ESTIMATION OF
OFTIMAL DRY MATTER FRODUCTION FROM MATURAL VEGETATION

Code Vegestation Dry Matter Code Vegetation Dy Matter
Type Froduction Type Froduction
(kg/ha/ann) (kg/hasann)
2.1 8Btate farm (fallow) 4.3 7.1 Open grassland 4.5
2.2 Imt. cult. {(fallow) 4.5 .2 Bush/8hr grassland 2.9
2.% Mod. cult, (fallow) 1.8 F.3 Wooded grassland 2.5
Z.4 PFerennial cult. 1.6 10.1la Fer. swamp 1.4
= Afro—alpine vegn. 1.3 10.1b Fer.marsh 4.5
4,1 Conif. high forest O.5 10.2a Seasonal swamp 1.4
4.2 Mixed high forest 0.5 10.2b Seasonal marsh 4.3
4.3 Disturbed forest 1.0 11.1 Exposed rock Gl
%.1 Dense woodland 0.7 11.2 8alt flats 0.0
5.2 Woodland 1.9 11.2 Expos.sand & soil 0.5
9.7 Euc, woodland .l 11.4 As above with scrub 1.0
1) Riparian wood/bush 1.9 and grass vegetation
7.1 Dense bushland 0.5 11.5% Eupos. rock with 1.0
7.2 Bushland 1.8 scattered scrub &
7.% Lowland bamboo Q.b grass vegetation
8.1 Dense shrubland 0.7 1z Water bodies Q.0
8.2 Shrubland 1.6

Lh
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b CURRENT FORAGE AVAILABILITY
H.1 General

The charts 1n this section of the report use the data compiled for the
previous section. However, these charts estimate the current
avallability of forags 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 24 of the liveweight of the average TLU
being reguired for maintenance. Further details of livestock feed
requirements are provided in MLUF Technical Report I,

6.2 How to use the charts in this section

The y-axis of ths bar charts is divided in the centre to indicate +100%

aor =1007%4 surplus forage to demand. If an Awraja is overstocked with
livestock relative to the curtrent forage availability, the psrcent
surplus will be negative. The degrees to which it is overstocked is
gauged from the size of the negative‘percentage. The more negative the
parcent, the greater the degres of overstocking. Conversely,
understocked Awrajas will have positive values of forage avallability,
judged by the bar graphs lying above zere on the y-awxis, ie on the

positive side of the dividing line.



7. FROJECTED FUELWOOD AVAILARBILITY
7.l General

Frojected Tuslwood availaebility is estimated for each Region/Awrais in
Ethiopia and pressnted in graphic form in this annex. Tt is estimated
that fuel uwsage is 1.7 m¥/caput/annum in Ethiopia (World Bank 1984)
af which, Tor the purposes of the current analysis, 0.5
m>*/caput/annun is assumed to come from sources obther than wood. For
example, in many areas of the country dried cattle dung and crop
residues, such as gsorghum roots, are used to supplement  Fusl
requirements. From this bhase, 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 sguatiocn.
It is also nrnecessary to estimate the production of woody bicmass
suitable for fuel from natural vegetation in the country. This was
achieved using the Land Use and Land Cover map of Ethicpia (FAO 1984 )
and conversion factors (AACHM 1987) to estimate annual per hectare
production of the variety of vegetation occuring throuvghout the
country. The conversion factors used to estimate per ha production are

shown in Table 7. The availability of fuelwood is estimated froms
FUELWOOD AVATLABILIY = ANNUAL FRODUCTION - ARNNUAL DEMAND

The figures used to estimate the annual fuelwood prodoction do nob
include that coming from closed high fogrset. This is & sparss resource
that reguires protection and management and so it was rnot included in
the figures used to estimate fuelwood availability in those Swrajss
where it occurs. The figures are, however, included in Table 4, which
summarizes the total fuelwood production by land cover type and AwWrais.

7.2 How to use the charts of fuelwood avallability

The charts in  this section of the report also use & positive/negative
system to indicate whether the annual fuslwood supply is, or will be in
19953 and 2010, surplus to the requirements of a particular Awrajia
population. Remembering that Awrajas with significant areas of clossd
high fTorest are assumed rnot to have access to these forest arsas
independent of Government supervision.

The  y=aade Lo thus  subdivided from +L,000,000 m%/anmum to =1, 000,000
m¥/annum, indicating a surplus or deficit in estimated aveilability.
The length of each bar in the charts is proportiocnal to the supply or
deficit of fuelwood in each Awraja, in each of the three projected
YB&IS . 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. :



THRBLE X

USED TO ESTIMATE AMRUAL FUELWOOD FPRODUCTION

DIFFERENT NATURAL VEBETATION ANMD LAND USE TYFES

Vegetation/Land Use Type

Fuslwood regeneration
(o™ heotara/annum)

LoD OO B

=

T R AT S T

10
10
10
10
11
11
11
11

i1

i B b U R)

e

s o« % o x e s
A
§

.
w

o

b3 RD
oot

X

¥ al

Imtensive cultivation

Moderate cultivation 0.1
Ferennial crop cultivation GOl
ffro—alpine vegetation G0
Dense coniferous forest n L0
Dense miwed forest 2.0
Disturbed high forest 7.0
Denss woodland 0.5
Woodland 0L
Eucalyptus woodland 15.0
Riparian woodland & bushland 0,9
Dense bushland DL
Bushland 0L
Lowland bamboo bushland 0.4
Dense shrubland (I
Shrubland 0.1
(Open grassland DL, 050
Bushed/shrubed grassland Q.1 -
Wooded grassland 0.3
Ferennial swamp Ol
Ferennial marsh 0,0
Beasonal swamp .1
Seasonal marsh 0,0
Exposed rock surface G L GO
Salt flats 0.0
Evposed sand and soill surface 0,0
Evposed sand and soil suwrface with OL0O05

scattered scrub and grass vegetation
Evposed rock surface with scattered 0,005
seasonal scrub and grass vegetation

Water bodies

0,0

¥ For

a
described,

Flanming,

description of +the vegetation
reference should be made to:
Technical Rep. 3, 1984.

and land uss  types

FAO/UNDF Assistance to Land Use

0
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HE

INMATED FUELMOOO PRODUCTION FRON EYISTING VEGETRTION

tand Use/Vegetation typen

1 2.1 2.2 2.3 2.4 3 .1 q.2 q4.d 5.1 E.2 5.3
Aurasaja
Code Mario firrial Reproduction Rate <n37anrmn/hiad
0.00 ¢.00 0.10 0.30 0.30 0.00 3.00 2.00 2.00 0.%0 0.30 15.00
x
0101 AREM GUGU o o 3,360 34 o o o ] 138,000 [ o o
0102 TICHO [+] o 62 20640 o o o 0 0 o
0103 CH1LALO o o 119 12240 z,700 o 12,000 46,000 3,000 [¢] 6,900 ]
0201 BENALE o <] 22 10080 o 0 00,000 363,000 172,000 4,500 34,500 o
0202 HENDEYO 0 o az 6480 o 0 &0,000 24,000 56,000 o 6,000 o
0203 MHHBE o o o 2160 o o o o [ 125, 100 o o
0204 ELKERE o o o o o o [ o 1] ] o
0205 $0LO o o o 2080 o ° 0 ©59,000 38,000 o 15,600 ]
TRER
0301 SAH1L. o o 1 4900 o o o o o o [+] o
0302 KEY B. [+] o 4 9720 o o o 45,000 o o (4 o
0303 AKALEG. o o 31 9088 o o o 2,000 o o o o
0304 SERAYE o o 38 %0120 o o o o o o o G
0305 HAMASS1EN o o i0 20688 o o o 94,000 o [+] o o
0306 KEREN o o o TTTE o o o 34,000 o [+] [+] o
0307 RAKORDAT o o 39 3864 o o o o o o o o
0308 OPSH o o 20 43440 o o [ o [¢] o o o
10 GOF
04G1 GHNO ] o o 33000 [ o o 26,000 [ o o o
0402 GARDULA o o 23 o o o o ] [ 10,600 2,700 o
040> GELEB & HANER BA o o o o 270 o o ] [ 131,400 6,900 ]
0404 GOFA o [+ o 4800 o o 0 354, 000 260,000 132,300 118,500 o
)
0501 BRHIR DAR o o a 15648 o o o o o 0 o o
0502 HOTA [+] [+ 30 8712 o o o o [+] Q o o
0503 BlCHENA [+] o 22 5880 o o o [+] o o [+] o
0504 DEBRE HARKOS [+] o 101 3000 o o o o [+] o [+] 30,000
0505 KOLA DEGA DANOT o o 91 12096 [ o [ [ [ ] o []
050% ADEW MIDIR ] o 0 S9B0 0 0 o [ 12,000 [:] o ]
0507 NETEKEL o o o 57504 o o o o 72,000 57,500 300 o
DER R
0601 MEGERA [+] o 81 S3736 o o o o o 126,900 19,060 [+]
0602 SEMIEN 3 o 25 £4956 o o o [+] [ [+ [+] o
0603 L1680 o o 17 25200 o o o o o o o ]
0604 GAY1NT o o 28 29472 o o o [+] o o [+] o
0605 DEBRE THBOR o o 69 18960 o ] o o [] o o ]
0606 GONDRR o o 62 17160 [ o o o o - 0 7,920 ]
0607 CH1LORA o o 30 37728 o o o o o o o
ERGE
0701 CHERCHER o o 2> 19248 [ ] o o [ o ] o
0702 DIRE DAWA o o 2 o o o o o o [+] [
0703 J1J1GAR o o o 1572 o o o o ] o o ]
0704 GURSUN o o 1 24720 [ o o [ <] ] o o
0705 DEGEHABUR [+] c o o o Q o a Q [+] o o
0706 MELMEL [+] o [+] o 1] o o o [+] o [+] o
0707 KELAFO o o o 0 o o o o [] o o ]
0708 KEPREDEHRR o o o 6600 o ] o [} o 0 N [+] o
070% GODE o o o 3840 o o [ o ] o o ]
0710 GARN NULETH o o 6 21024 o o o [} [+] o o o
0711 HARER ZURLA o o 25 <4440 o o o o [+] o [+] o
0712 MEBERR ] o 19 18960 o o o o ] o o o
0713 HABRO o o 28 15000 o o o o [¢] o o [¢]
BABOR
0801 SOR & GEBRA o o o o 13,500 o o 360,000 “4,000 [+] o o
0602 BUNO o [+ 54 o 10,476 0 o 30,000 173,600 [+] o o
0803 GORE o o o a8 16,956 o o £50,000 162,800 [+] [+] o
0804 NOCHRA o o 1 [ 10,881 ] 0 &7Y%,000 222,500 15,120 [ o
0808 GANBELR o o o o o o »72,000 53,540 o o
"
V901 L1nU o o 2 171€0 &y D4E Q o 7?6, 000 o o o
0902 J1NHA o o T 23040 4,455 0 o 155,600 a3, 800 o o
090D KULO KOMTR [+] o o 12912 J,915 o o 22,000 [+] o o
0904 o o z 10848 5,913 9 o 185, 600 0 3,800 o
0%0S NAJL & GOLD1YA [+] o [+] 19 TeT22 o o 196, 0U0O £45 ,600 78,300 39,500 o
0906 GlAlRA o o 2 QA% 7,128 o o 226,000 ETs, 600 o 21,000 ]
A
1001 NERHABETE o o a7 11280 o o o o o o [+] o
1002 HENZ & G1SHE [+ o 25 22056 o o [ o o [+] o [*]
100> Y1FAT o o 10 4824 o o o 0 [+] 0 o [+]
1004 TEGULET a o 30 35184 o o [ o o o 1]
100S YEKER o o 66 5880 o ] o o 0 U o
1006 HA1KOTCH o o 8 5469¢ 540 o [ [ 2,700 10,800 (1]
1007 KENBATA o [+] [+] Z1500 20,277 0 o 743,000 o 9,540 120,000
1008 CHEBO & GURAGIE o o 63 %9888 28,350 o 0 58,000 3,600
1009 RNENEGESHA o o -] 17448 o Q 18,000 o 6,600 BTL,000
1010 J1BAT o o 43 £0120 945 o o o 116,000 o 1,20 o
1011 SELALE o o 75 9072 o 0 [¢] o o o 3,600 [¢]
AND . .
3101 MELAYITH o [+ o €016 o o o o 115,380 o
1102 S10AMA o o 19 15408 [+] o [ o Q Q
1103 JER JEN [+ [+] 2 4968 o o 10,000 627,200 4,500 o
1104 GORENA o ] o o o o 4,000 o
1105 ARERO o o o 43992 v 33,000 110,800 6,300 [
;,¢os GED1V o o o 0792 [¢] [¢] 6,000 151,200 o [¢]
R
1201 ADMA o o 25 11664 o o o o 0 o o
1202 AGANE o o 19 1182 o [ o o o [*] []
120D HULET AWLALO ] ] 29 [ [ [ 0 o o []
1204 ENCERTA o o 87 Fore-1-3 0 o o 20,000 o o o
1205 RAY o o “© =5880 o o o 6,000 o o [+]
1206 TEMBLEN 0 0 6L £400 ) o o o o o 0
1207 RAUN [+] [+] 27 23520 [v] o [+] [+] o o o
Ezﬁuﬁ SHIRE o [+] >6 46368 o o o o o o [+]
(]
1301 HORO GUDURY o o o ©24490 ) o o 0 55,800 6,600 ]
1302 HEKEMTE o [+] 8 15240 o o o 14,000 16,200 [
1303 ARJO 0 [+] < 7680 0 o 5,000 «14, 000 o [+]
1304 01mMB1 o o “43 27240 o o 4,000 371,600 [+] “9,200 [+]
1305 KELEN o [+] 7o o o [+] 145, 5§00 o [+]
1206 ASOSK o o n2 960 o [+] o [+] [«] 85,200 [+]
1401 RAYA & KDBO [+] (4] o 8760 o o o o 38,000 [+] o [+]
1402 YEYU o [+] 3 $360 o o [ o [+] [+] o
1403 ANBASEL o [+] 29 3816 o o o o «,000 o © [+]
1404 AMSH o [+] 20 " o o o] o 0 [+] [+] [+]
1406 KALU o [+] n2 o o o o [+] 0 o [+]
1406 DESE ZURIA o [+] “ 2736 o o [+] [+] [3 27,000 V] ©0,000
1407 MERETILU o [+] 32 2232 o o o o o [+] [+] [+]
1408 BOKENT o o 60 17208 o o o 6,000 ] o o Qo
1409 HEREHENL MO [+ [+] 37 6768 o o [+] o o [+] [+] [
1410 WADLA [+] 0 24 12336 o 0 o [+] [+] [+] o o
2411 LﬁSTH o [+] 10 54176 o o o o [+] o o [+]
1412 MAG o o 13 45504 o o o o o o o [+]
1500 ADDLS ABABA o o o o o [+] o o o [«] [+] 600
1601 ASSED o o o o o o o o [«] o 0 [+]
COUNTRY TOTAL o o $,806 1,58%,090 265,869 0 429,000 5,860,000 4,868,400 1,026,540 574,920 5$6%,600
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Ares in Hectares

T.2

7.3 8.1 8.2 s.1 a.2 9.3 10.1.a 10.16  10.2.s 10.2b 11.1 1.2
0.9 0.50 0.30 o.10 ©.20 o.10 0.05 0.10 0.30 0.00 o.10 0.00 0.10 0.01
0 2,500 o o &, 000 7,800 aso 13,600 0 o o 0 0 o o
o 54,500 o o 21,100 o 40,000 9,900 o o o o o o
o o o o 4,000 30 1,900 4,300 600 o 0 G o o o
o o o 0 0 o 10,200 0 o o 0 0 o
16,200 173,500 2,700 o o 26,200 o o 300 I o 70 o
o 161,000 o o 2 56,000 0 o o o o o o
21,800 o 0 o 66,800 71,150  10%,600 7,200 o o o o 550 o
13,500 355,000  «5,%00 o 10,800 1,150 46, 100 3,600 o o ° o ° o
5,<00 0 o o 5,400 7,200 800 0 ° 0 o 0 290 0
0 o 0 ° o o o o o o o 155 o
o s00 o o 15,960 o ° 0 o o ° o 30 o
o 0 o o 13)000 4,600 800 o o o o o o o
o o o 0 2,160 1,800 700 200 o o o o 0 o
1,600 o o o 11,720 z,250 11,200 4,500 o o o o o o
113, 800 o o o 30,660 50,350 1,400 9,000 o o o o 385 s
35, 100 o o o 26,700 27,250 6,000 o o o o o ° o
o 3,000 ,000 0 o 400 7,000 1,940 2,880 o o ° 0 0 0
10,800 43,500 40,500 o o 14,980 500 o 200 o 0 o o o o
12,600 8,500 3, 100 2,200 29,000 3,300 11,300 13,800 o o o ° 95 o
23, au0 36,500 o o 1,100 350 15,000 70,500 o o o o o o
0 o 4,500 ° o 5,300 3,140 1,420 o o 0 o o o o
o o o o o 5,940 o o o o o o o 170 o
o o o ° o o o o o o o o o 345 o
o o o o o o 450 15,700 6,000 o o o o o o
o o o o o 1,020 o 12,700 5,900 o o o o o o
o o 1,300 o o ©,200 3,640 4,320 o o o o o o o
o 0 9,640 o 5,800 14,600 62,760 68,040 o 0 o o o o 0
o o 23,200 o 0 17,440 2,000 59,200 o o 0 o 0 0 0
o 0 35840 o o 23,240 o o 6,600 o o o o o o
o o o o o 22,760 220 o o o o o o o o
o o o o o 26,940 o o o o o o o o o
13,500 o o o o €,900 1,100 o o o o o o o o
53,160 o 25,000 o o s.000 24,300 26,500 o o o o o o
27,900 0 62,830 o o 14,350 62,500 o o o o o o
4,500 12,800 11,100 a 51,700 4,100 25,400 27,000 o 1,300 o 300 330 o
o o o o 20,400 1) 100 o o Su0 o o 250 0
o 0 14,940 o 41,520 12,000 «,200 o o o o z15 o
o o o o 11,800 27,900 23,400 20,400 o o o o 35 0
23,800 o o o 64,700  ©8,150 127,000 o o o o 500 30 o
o o o o 63,500 105,850 So, 400 o o o o o o o
3,600 o o o 89,400 2,150 15,000 o o 800 o o 220 o
31,500 o o o 60,400 4,500 65, 106 o o 3,700 o o 115 o
o 6 o o 16,800  A41)100 18,000 o o 2,500 o o 118 o
o 19,400 o o 23,200 200 46500 3,600 o o o o ° o
o 35,500 0 o €, 500 200 2,300 o o o o o o
o 39,000 o o o 5,700 o 2,100 o o o o o 0
o o ° 0 13,300 o 24,500 10,4900 o o o o o o
0 o 0 o .0 o o 0 300 o 0 o o o I
o 6,300 o o o o o 14,400 o o o o 0 o o
6 o 0 ) o o o o 16, 160 o o o o o o
o o o 16,920 o o o o 25,500 o o o o o o
99,900 o 0 u=,3a0 o o 250 0 566,700 o Bu0 o o o o
0 0 o 0 0 o o 12, 140 z,160 o 0 o o 0 0
o 27,500 o v o I o 31,320 o o o o o o o
o o G o o o o 22,230 35,000 o o o o o o
0 3,500 o G o o 2,340 27,180 o o o o o o
17, 100 I o o 0. o 22,020 136,660 o o o o 10 o
o o 5,300 o o 180 %e,760 o o ° o o o
0 25,000 o o o 0 o o 0 0 o 0 0 0
o 33,600 o o o ° o o o o o o o o
23, 400 13,400 2,100 o o o »%,200 o o o ° 0 °
o 83, 400 4,500 o o o o o o o °
o 3,000 o 10,500 2,900 o o o o o 30 °
o o 600 o 1€, 500 86 13,800 o o o o o
o o o o €,200 o o o o ° o o
o o o 1,500 &,600 ° ° ° e o ° °
oos o o 1%, 000
° > 0 0 16,600 18,800 o o o o o 0 o
o 23,200 o o 7,100 o o o o o 28 o
4,720 2,640 o 0 0 0 o o
° ° ° ° "90 1,800 o o 0 ° ° °
o 30,500 o o 10,000 24,600 o o o
N s A A N
11,400 b 61,30 - o o o o o o
0 o 27,600 0 0 11,400 0 o o 0 0 °
o o o o o o o
° 2 7.500 ° o 1,000 o o 1,265 [
b4 . S . ; ° o o ¢ o ° 2,245 o
0 o o o
o o o o 1,200 o o o 2,300 o o 429 °
o o o o o o 1,800 o o o ° ° °
o o o o o 14,700 o © o 8 °
o o o o 19,400 ° 14, 100 o ° o
73,500 o o 0 o o 0 0
° ° s ° ° 26,900 o 0 o o o o °
o 17,800 o o o
10,000 2,400 ° ° 9 2,830 12,720 ° ° 0 2 ° .
6,500 o 5,800 o 5,840 151,
23,400 ' o "o o 56,140 105,420 o o o o o o
o 200 105 0
34,200 7,500 3,600 o o o o 0 o ° o8 °
" o o o o o o
6,000 4,200 o 2 2 b4 ° ° ° 2o o
5,400 o o o o 908 b4 ° ° 4,960 135 o
12,800 ° 2 2 b o 2,500 o 0 o o o °
18,000 ] o ] o ° "o o o o o ] o
13,680 0 o o o ° ° o o 0 o <0 o
[} 6,200 ] g g ° o o o 0 [} 2085 o
o ° ° o o
T A S
o ° o o o
0 0 3,600 o 0 o o g g g b4 ° °
o o 5,900 o o 26,080 o o
0
0 0 0 0 0 0 0 0 0 0 0 0 0 °
0 o 0 0 0 =00 0 0 0 0 0 0 o 1,350 o
aar : 0 0 9,440 o
T99,360 2,276,200 410,760 55,060 1,586,640 1,251,200 790,650 1,660,680 1,567,360 o 13,000 o ! .




11,4 11.5 12 Extinated Votal Projected Populatlon Fueluood Requirenent Require
Fueluood Productlion

<3/ annund 19985 1995 2010 1988 1995 2010 1985
® negative
Including Ewncluding Total
0.00 0,01 0,01 0.00 forest Forest Mo, n3/annun

«“64,005 406,005 1,670,544 2,234,197 3,743,602 1,336,435 1,787,356 2,994,882 930,430

o o o o 173,744 173,744 48,428 465,991 760,610 278,743 372,792 624,648 104,999
o o o o 146,202 146,202 36£,885 646,566 142,330
o o o o 144,059 1,026,600 1,723,646 683,101
3,663,794 1,082,256 <1,244,575>

0 o o o 899,802 240,529 <51,955>
o o o o Q22,842 326,613 <94,628>
o ] 1,598 o 450,855 198,053 <30%,458>
o 7,350 € o 496,655 212,689 <337 ,634>
o o o [ 1,393,930 104,372 <457, 6905
52,073 2,611,522 1,326, 145

o 360 2,465 o 84,71 336,991 167,258
o o . 's25 o 56,404 166,583 114,377
o 50 1,330 o 38,589 358,202 231,304
o o o o 54, 158 <02,590 246,940
o o o o 132,058 745,563 520,159
o 345 o o 80,791 29£,701 174,309
o 1,420 1,040 o 314,028 253,227 azq,d0L <124,686>
o 50 930 o 191,330 251,184 oz <3,515>
1,495, 166 1,341,980 <€111,749>

o [ o o 125,720 456,45 1 238,576
o o [ 124,703 355,865 141,383
o (3.1 495 o 224,338 181,900 <63, 386>
o o o o 1,017,350 <403,322>
556,009 2,050,876

[+] o o] o 30,508 525,599
o [ o o 14,852 277,890
o o o o 6,247 2E6,E3>
[ [ [ [ 55,251 437,409
o o o o 36,807 515,293
D o o o 35,880 232,698
o o [ o 378,364 €194,636>
64,134 1,284,451

o o o [4 332,497 <29,336>
o o o o 119,961 10%,501
[ o o o 8,197 235, 185
[ o o o 56,440 228,232
o [ o o 40,529 529,255
o o o o 161, 122 244,997
o o o o 20%,358 56,537
2,391,146 954,433

o 1,035 4,395 o 183,701 576, 145
[ oS 3,318 o 28,252 263,836
o 35 20 o 162,950 9,207
o G o o 147,456 £1,42E>
o 2,710 9 o 386,485 <56,041>
o 5 o [ 547, 185 C3EE,717>
o 1,120 o o 169,290 <9%,262>
o " el I o 327,330 <248,940>
[ 1,930 o o 90,285 <20,257>
o o o o 157,030 79,242
o 5 25 o 57,195 448,279
o o 180 0 63,959 294, 740
o o o [3 54,028 263,624
3,887,457 <V 14q,447>

o o o o 437,800 142,603
o o o o 534,830 124,562
o o © o 747,984 <€103,6052>
[ o o [ 96T, 222 <1%6,604>
o o 0 o 1,10%,£30 CBB1,20%>
3,493,241 4,414,693 77,1455

o o o o 299,820 861,154 279,376
o o [ 0 457,422 1,754,760 491,622
o o o 0 144,507 221,2 295,951 495,895 124,300
[ © o o 867,663 4 939,119 175,330
0 o o o 1,155,454 108 ,05¢ <311,235>
o o o o 557,866 131,586 175,964 294,877 235,901 C2BE BB
z 10,874,478 14,576, 9x 4,892,369

o o o o 354,882 489,115 179,236
o o o o 162,633
o [ o [ 152,257
o G o o 324,175
[ o o o 525,388
o [+] [ o 917,551
o o o o 758,772
0 o o o 822,166
o o [ o 209,528
o o o o «“80, 10>
o o o o 360,539
<E,958>

o o o o 633,119
o o o o 1,079,561
0 o o o <573,740>
o 555 [ o €1,141,075>
o [ o o <230, 763>
o o o o 226,908
1,544,672

o [ o [ 347,620
[+] o 815 o 252,834
o 770 2,575 o 159, 175
o 870 2,080 o 208,268
o 760 15 o 12,235
o o o o 216,487
o o o [ 551,687 207,938
o o o o 505,383 141,008
284,654

o o o o 146,544
o o o o 163, 348
o o o [ £3,231
o o g [ «“2,703
0 o o o <36, 260>
o [} o o <96,913>
2,244,502

o 970 2,202 o " 2un 654
o 108 390 [ 163,322
o ] 110 o 244,834
o 565 &,250 [ 90,302
o o Q o 282,444
o o o [ 95,254
o o [ [ 165,783
o o [ [+3 256,213
[ o o o . 276,571
0 o o o 198,727 265,779 180, 947
o o o o 368,723 93, 626,290 294,979 394,507 6 & 240,873
o o [ o 77,490 77,430 225,746 301,914 505,885 160,597 241,532 G4, 708 103,107
[ o o o 800 600 1,481,642 2,207,575 «,603,725 1,185,314 1,766,060 3,842,960 1,184,714
o 1,270 7,095 o 10,015 10,015 99,747 120,02¢ 201,117 71,797 6,022 160,894 61,782

o

27,748 «x,050

o

25,4>%,130 19,150, 130 2,407,098 £6,715,538 95,022,083 23,328,678 45,D72,4D1 76,015,656 14,776, 148




7t Less Productlon

1995

Plantation Ares Requirement
2010

Fueluood Availabili Ty

1985 1995 2010 1985 1995 2010
hers in parenthesis Mriegative numbers in parenthexixz
ha required
A3/ annun 2 15 »d/ha I3/ anran
BB, 352 2,588,876 62,029 92,090 172,892 <930,430> €1,361,2352> €Z,588,0676>
199,049 1 70 30,060 €104,999> <19‘:'.0fl9) <450,904>
235,685 75 53,359 C14Z,330>  <Z33.683> <500, D845
92,621 <41 109,172 <683,101> <942,621> €1,637,589>
<371,5858> 54z 25310 1,244,575 971,658 240,376
ai72 suz 11,415 51,358 @, 727> <171.227>
<12,229> o 13, 898 9d.628 12) 229 <200, 428>
$262,502> 502,468 252,502 114,6%9
{265,976> o o 337.53a 203,976 140,204
as1g58> 4571890 431,558 561,045
035,448 <1,326, 125) <2,035,448> <329?4. 8L
252,276 67,2585  <2B2.276> 479, 944>
156,476 €114,377>  C156,476>  <z69,2235
221,693 €231,304>  C321,693>  (5em. 7ass
3a@,533 620,507 16,453 €246,9403  ¢3d48,533>  <620.587>
TOB,505 1,212,877  B4.67F €520,15%>  <T08,505> <1,212,8775
243,910 43,583 11,621 €174,30%> <248,910> <A4aE, 685>
g Imam U LD g din
. zg, . . .
226,812 1,138,442 28,931 111,749 €226,812> <1,133, 442>
353,731 662,106  1£,905 C2DE,ETE>  C353,731> <662, 1065
231,182 471,502 9,426 C141,383> <231, 182>  <aF1.592>
Gt . N N S Chm Gens
318, . . . .
,931,132° §,200,565 149,701 204,252 €2,050.876> <2,931,132> 5,208,366
T13,255 1,215,800 35,039 47,550 526 ,569> <713,253> <1,215,8005
45,331 582,055 e : o
cos’ia . €437,409>  <EO3,6356> <1,048,774>
<51%, 295> <T01,875> <1,200,419>
<252, 698>  <323,310>  (565,9095
194,536 132, 644 <33,352>
<1,364,451> <2,176,679> <4,298,921>
29,336 2.,9535  <346.871>
<109,501> <186 ,922> <394,250>
C23E,1655  <330,773)  <586.6025
<228,232>  <324,263>  <S81,4965
<529,265>  <721,517> <1,236.349)>
€244,987>  <DB2,010>  &T4u.9465
C66,637> <155,4205  <404,2065
¢954,4335 <2,083,254> <5, 106, 1225
C3TH, 148 CE6T,T16> <1,07E.358>
€263,836>  <362,389>  <626.5025
<si207> 6T,294>  <222.845>
1,425 CaTiBa7>  <179.793>
56,041 <55,453>  <354,023>
356,717 292,452 120,357
9%,262 75,634 12,360
© 248,940 222,451 151,662
20,25 3,371 <G, 645>
C79,242>  C158,962> <372, 444>
CaaG, 279> <618, 8285 (1,075,544
Czud, 740D <q17,792> a7 ,313>
<263,624% <374, 176> (670,224
Tils, 447 452,950 <247,312>
€142,603>  <210,221>  <341,294>
<124,8625 <235, 702>  <E33,321>
103, 50% 72,028 <13,073>
196, 504 164,679 51167
] 6u1, 207 £62, 169 611,189
221,667 77, 145 CSBT .57 <2,357.642>
: 7 aro 51,185 @rwTey  Gaizioun tooriaza
755,826 1,463,338  3z.775 50,38 97,556 €a81,622> (755,826 <1,4
198,954 393,906 8,267 13,264 26,594 GEa2000 cismLatar Gasniens
316,787 U5, 43 11,693 21,119 ag,3é2 ATEI3905  <318,7uT> 6351436
(39,985  <B51,348> o s13i23s 3940365 ©s10338
< 95 ! . .
8708 12 seard0s B26. 150 4,852 ,3695 <T7,087, 138> <12, 964,503>
LOB7, 130 12,964,503 326,15 4832, 353 1987, 126> <12, 304, 503>
252,679 450,088 11,949 <17%,2555 252, .08
236,319 440,995 10,942 C162,633>  <238,319>  <440,996>
. . C16%,2575  C242,123>  <A8R.7T4>
Zasiiz oA B 32ati7Es  capalasey e lla
S8, 258 $09,405 21,612 . 2:296) <903,408)
3 227,037 35,026 <5285,388>  (T16, 163> (1,22
Ti6,16> i, . . €917 ,551> ¢1,267,002> <2,202,795>
el Ses L £5:370 (TEELTT2> <1.102,4005 <z,02%, 601>
.10z, ,022, . 6, 772
11471874 2,020,032 54,51z SoEzIlesh <1p1aTieTad
422,354 982,352 13,965 s20%.5z8 saz2, 304
714,341 1,3431815  >z,007 $390.10%>  <risivan>
499,757 872,566 24,036 360,599 <a93,7ST
,022,321 3,775,574 129,307 £.950  <1,022,321)
896,236 1,600,038 42,208 ed3iirw  ese,236
,463,660 2,492,166 71,972 €1.078.561> <1,483, 560
€501,069>  ¢B0G, 464> o s72:740"  "soiioc
,112,8305¢1,057 5 197> o 1,141,073 »112,830
2120,043> 176,454 o 20,763 120,093
396,366 850,189 15,127 <2EEL90D  <298,366)
2 1986,364 3, 9Mu,08> 10,976 <1,54 .220> 2433.203)
483,203 846,261 23,17 2driez0d " <ae3i203)
D45, 429 596,908 16,660 gzann  diiaey
216,771 373,683 10,545 cise.irsd  cielTrad
304, 107 560,761 15.88‘} <§05.205> <4?l?e?>
airieT oL at-L4 phY PR Svit i
291,983 “94, 155 14,452 3?.‘”” {231,383
291,002 51,440 13,8563 22 .008) <21?l 1015
217,101  «20.069 9,401 131,008 <zir, 101>
966,677 2,760,207 25,522 God.ssay  cse.erD>
BTE.o2 £8erac 225 $185:348  <ahoten
282:104 Saaee0r  1z.ez23 CEALED1>  C105.248>  Cpad,Baad
roariae Fantlpnd 4oL €42,703>  <260,896>  <(p45, 195>
e iE 454 Goaiaee 2,847 St.260 84,6095  <a06,206>
Sa.008 Fredl o o u6,91 6,868 <123,8515
Progh e L 3 €2,244,502> <3,193,397> <5,752,832>
198,397 5,752,832 149,633 1244,5 1198, 39
’ 24,554 CT4L166> <206, 7HS>
Taraes i H 31833 C163.322>  <258,364>  <459,319>
250,364 453,319 12,221 . . 219
2 <244 ,834> 344,024 <60%, 69
J98-02d 223'6“6 1oz <90, 302> <133,872> <250,548>
133.872 2548 n.o;o <282, 4aa> <590, 3055 <679, 145>
328202 o eap €95,254>  <163,627>  <344,045>
162827 e Sras <16, 73> (224,589 <382,054>
e ooatoas 231952 C356,213>  <484,611>  <B26,449>
Soar83s P YA C276.,571>  <373,199>  <631,950>
PR3 354 535280 3o <100.947>  <247,999>  <427.557>
247,998 427,557 12,063 . . <606, 126>
339,601 606,126 16,008 40,408 €240,073>  <339,601> oc. 126>
164,041 ®27,218 6,874 21,815 <103,107>  <1ea,0a1>  <327,21
,T65,460 3,842,380 76,981 117,697 256,159 €1,184,714> <1,765,460> <3,842,380>
86,007 150,879 4,119 5,734 10,059 <61, 7O <86,007>  <150,879>
,222,901 56,676,136 985,077 1,749,193 3,791,742  <14,776, 148> <26,222,901> <56, 076, 136>






