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(Poz.sible elenents of a global temeprature 1ncrea<;e=.
"Chiras, D.D. 1982.)
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_ B

K1—1 EEBHOS @mmﬁﬁg o/
B i 1975 - 767 1977 - 78 [1979 - 80
Hrtya (73 9n) 100 109 125
FNFY (4 52) ga* 51 91
avEy (149 z) 100 78 EH
vz : (740€v) . 83 . 62 - 66
7 ¥FY)—F (A Ag V) 100 - a4 65
U F oy T (F9) 60 56 sk
womo a4y 64 50 54
P . : 33 28 45
DY (AR IV T 43 . 40 - 40
WAy B ivrE) | - s5 | a0 | 40
SR I e I € B aa 47 | 37

(# %) 1. UNEP/WHO [ Uiban Air Pollution 1973~219801 (19847F) iz X b {E .
: L LE2EMOTHE. *HEE. BERLVTFLOBESL IR



#1-2 TERBLBIIHROEMAES (1979~84f§3)(¥{i£1000 b))

i 1 1979 1980 1981 1982 1983 1984
p [ L 14,667 14,676 14,489 13,597 13,891 13,940
B N R 20,303 20,733 21,908 22,603 23,666 26,416
oh sk A 7H 6,064 6,867 6,833 7,239 7,210 7,164
rhs de ok SE 7,536 7,910 8,478 8,175 7,848 8,531
4 v ¥ ¥ 5,541 3,693 3,728 3,852 4,061 = 4,362
(2 G T 2 4,420 3,895 4,037 4,340 4,314 3,957
moOoAE B 7,242 6,612 7,240 8,328 6,724 8,684
21 pi 7,240 7,603 8,138 8,455 9,131 9,716
HEbE 71,014 71,996 74,850 76,590 76,846 82,770
S E 37,143 38,234 38,800 39,265 39,991 . 42,412
B R& LE 33,871 33,758 35,961 37,326 36,855 40,358
i din i

ME2tHo

REGORNE :

(%) 47.7 46.9 48.0 48.7 48,0 48.8

*ORBEGOoLY, BOoAFHR B LAV,
it FAO I RBEHKMERI (o — <, 1979~ 84) L H T &M,

F1—-3 EBEOHRESLTORAOEEH
(Importnace of Fish as a Source of Protein Supply for Selected
Countries, mid-1970s)

Fish as Fish as .
Percentage of Percentage of ‘Per Capita Fish
Country Total Animal Total Protein Consumption
Protein Supply Supply (kilograms per year)
1$74-76 ©1974-76
Bangladesh 58.9 7.9 10.8
Burma 55.3 7.5 . 13.6
Hong Kong 31.2 18.1 ) 50.5
India 22.4 2.3 3.4
Indonesia 63.6 8.3 10.4
Kampuchea 47.8 8.4 2.9
Malaysia 47.3 17.0 34.7
Pakistan i.9 ’ 0.5 1.4
Philippines 58.2 22.6 33.1
Singapore 31.6 15.2 42,4
Sri Lanka . 54.7 8.4 10.9
Thailand 52.8 13.2 22.6
Viet Nam 56.3 14.0 ‘ . 21.8

Source: B. Darus, "The Management of South East Asian Small-Scale
Fisheries and the Example of the Bubun Coastal Village Development
Project, North Sumatra Province, Indonesia," in The Traditional
Knowledge ond Management of Coastal Systems in Asia and the Pacifie,
K. Ruddle and R.E. Johannes, eds. {United Nations Educational,
Scientific and Cultural Organization, Jakarta Pusat, Indonesia, 1983},
p.211. :
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{(The Earth's Water Compartments:
" Average Residence Time in the Earth's Environments}

Estimated Volume of Water in Storage and

Average Residence
Ti

Environmental Parameter Y?%g?e re
Atmospheric Water 113,000 8 to 10 days
Oceans and Open Seas 1,370,000,000 4,000+ years
Freshwater Lakes and Reservoirs 125,000 From days to years
Saline Lakes and Inland Seas 104,000_ —
River Channels 1,700 . 2 weeks
Swamps and Marshes 3,600 Years
Biological Water (used by plants) 65,000 1 week
Moisture in Soil and Unsalurated Zone
{zone of -aeration) 65,000 2 weeks to l year
Groundwater 4,000,060 to From days to tens

60,000,000 of thousand of
_ : years .

Frozen Water (glaciers.and ice caps) 30,000,000 Ten to thousands of

“ice caps)

years . .

Sources:

1. R.L. Nace, Ed., Scientific Framework of:Wﬁer Water Balance, Technical

Papers in Hydrology No. 7, Table 2 (UNESCO, Paris, 1971)

2. R.L. Nace, Water of the World {U.5. Government Printing Office} Washington,

p.C., 1980).

P— 3 KOWIRBHEOER 1000 ki/4E

(Global Circulation of Water (thqusands of cubic

kilometers per year))

Notes:
a. 29 percent of earth's surface
b. 71 percent of earth's surface

?ource:. M. Falkenmark. "Do We Need Hydrological Research?"
in Swedish, Forskning och Framsteg. No. 5, 1974.
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1 —~8 REEOH TSR UH M
{Areas of Potentially Arable Land and
Cultivated Land in the Tropics (%108 ha))

Total  Potent. Culti-

land arable vated c/a . C/B

A "B c % %

America 1,683 620* 83 4.9 13.4
Africa 2,212 656% 166 7.5 25.3
Asia . 987 344% 256 25.9  74.4
‘Troptes 4,882  1,620% 505 10,3 31.2
World = . --13,392  3,152% 1,424 10.6 - 45.2

{Source: White House; 1967: Sanchez, 1976).

£1-0 HROLBEFEBEO LBEAXORKE T3 (1)(1980 ~ 20004

P an we BEG wia AN

| (080 COf=—H=)A0KE>) (0K (k)
1980 . 4.42 3.12 22.6 3,500 792
1985 4.83 3.17 23.1 3,385 701
1990 5.28 3.22 23.5 3,270 619
1595 5.73 3.27 3.9 3,150 550
2000 6,20 3.32 4.2 3,030 489

(1) 198087 & 20006 3 O ROBHOSRIML 6 %, 1980 FEOTHZLR/L T4 > F
(£—A—ME01H20b) LHELE, T o
W Worldwatch Instiute estimates. VR4 — 73 9 vetal 1985,

1 —5 ﬁﬁ?mﬁmmﬁwaiﬁﬁiﬁ(wwﬁi

HECGBE HHD
1,760

| 6%
Fre, v i
= 2,500
9'8%
77
/45//
181\%

’
et

188

(%) WREEPIRT [State of the World 1986) Ic.k %.
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B1—6 MEOTREEMEDIW

(Climate and Vegetation Zones of the Tropics)

Key: Continuous line: 18° isotherm {coolest month in tha year} .
deciduous forest and

! ropical rain forest ﬂﬂﬂﬂm semi-desert and deserl % savannah region mouatain region

Lotschert and Gerhard, 19381.

Bi1—7 Tri¥o-JoRSE (WEH: WWF,Year Book,1884)
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RI1—10 HEFILoEoH
(Number of Species by Climatic Zones)

: Identified - Estimated Species (millions)
Zone Species " Assuming 5 Assuming 10
(millions) million total million total
Boreal 0.1 0.1 0.1
Temperate . 1.0 1.2 1.3
Tropical .6 3.7 8.6
World 1.7 " 5.0 10.0

Source: :

1. International Union for Conservation of Nature and Nakural Resources
(IUCN) , Threatened Plants Unit, Plants in Danger, What Do We Know
(TUCN, Cohservation Monitoring Center, Cambridge, England, 1985).-

2. P.H. Raven, et al., 1981; Reference 8,

3. P.R. Envich'and A.H. Enrich, 1982, Reference 10.

4. E. Mayt. 1973, Reference 11. :

5, N. Myers, 1979, Reference 1.

6. P.H. Raven, 1980, Reference 13.

B REBBESII2BEOFHRBTOTH
(1981~ 85 4F )
il i PA 85 4% LR

(100 ~4 % — )

BE7A00 4,34 _ 1.27
BEF U 1.33 2.35
%@“ﬁ;? T 1.86 G.19

& Ef . 7.50 3.81

il : United Nations Food and Agriculture
Organization, Tropieal Forest Rescurces,
Forestry Paper 30 (Rome: 1982), J-4-5

E1-212 72V ENMOERIEEE

. FEHEEm®R BhlilntE | #iHoiE
#t i) bt (km?) offmE | LT s
| Gy y— o7s | - 6 | TEE

Tt 139,068 152.56 | = 170.50] 3.719 2159
3 ' 1,227,530 | 8,654.00 | 22,445.25| 31.769 1991
034w 234,004 55.00 143.75| 32.025 2002
vFzgy 257,451 | 2,904.75 | 7,334.00| 30.462 1990
TAT A 285,793 | 3,307.25 | 10,288.50| 35.873 1988
Toe 152,589 | 1,165.50 | 2,464.50] 24.951 1995
avF=7 - 230,104 | 1,216.50 | 4,184.50] 41.130 1988
BT AT 881,001 | 10,124.25 | 28,255.00}  34.211 1989
TS hR 1,558,987 779.50 | 1,785.75] 27.631 2003
eyo /M| 4,975,527 1 28,595.25 | 77,171.75]  33.003 1951

{ﬂﬁﬁ !Interciéncia Vol.? No.2 Mar. - Apr. 1982
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F1--13 00 DESCAPREGHE CH 0 5 RBHIHIIE
WEOTIGH ST FIAKIEE Zewns To

_ thay, . B a0 W)
AU FRYT 85,000,000 1,500,000 ) 57
T ey 10,000,000 700,000 7 4.
Tl 6,307,200 525,600 8 12
g 1 29,000,000 1,400,000 5 21
AWsvH 3,610,000 150,000 5 19
{4 ¥ F 65,698,400 S - -
v e 10,995,100 141,700 1 78
Brte 1,728,700 43,200 _ 3 40
T7H=AFV 1,983,800 | 39,7007 2 50
1 214,323,200 . 33

fESCAP Review and Appralsal of Envirommental Situatiom 1n.the ESCAP Reglon, 1982.4101

B1-8 PRORFHOWE

e

Q ' dEROREH
) thier - AMBIO VOL.12b¥ab

RaplVE FITTRS Jl].
aRF YA

FE- T SRHHK

B ocomiishenm s na A
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AL O SR bt
W svvTaEn

R tﬁﬁ@*},ﬁ{tiﬂ.@. (B 1 46 ok 5 1977 £ 0)

£1—14 HAFMIEDOEOY
{(Number of Species by Class)

. Identified . Eitimated
Class Species - Species
HMammals 4,170 4,300
‘Birds 8,715 ' ' 9,000
" Reptiles _ 5,115 - 6,000
- Amphibians 3,125 3,500
Fishes 21,000 23,000
Invertebrates - 1,300,000 4,400,0002
Vascular Plants - 250,000 280,000
Nonvascular Plants 150,000 . 209,000
Total® : _ 1,742,000 ' 4,926,000
Notes: . ]
a. - This flgure is a minimum. Recent research suggests there could be

as - many as 30 million insect species in tropical forests alone.

" b, Totals are rounded
Source: .
T 1. Internatlonal Union for Conservatlon of Nature and Natural

3.
4.

6.

Resources (IUCN). Threatened Plants Unit. Plants in Danger:
What Do We Know (IUCH, Conservatlon Monltorlng Center, Cambridge,
England; 1985).

P.H. Raven, et al.,, 1981, Reference 8

‘P.R. Enrich and A.H. Enrlch 1982, Reference 10.
‘E. Mayt, 1973, Referénce 1l.

N. Myers, 1979, Refererice 1,
P.H. Raven, 1980, Reference 13.
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B1—15 MABDBRRONULER

. T#R%% 0o [SEOEORMISE| L L |
B B pgLrEon | »ssamonsn T RHE
TR (350754RA) 0.01 e SELT
TR (0T AT 0.08 | 0.002% ABOB{LBURRR
R BRAKC & A5
1600 - 1980 17 0.4% 30y NOPKRT
FRLE d
1980 ~ 2000 2! 145 3.5% RO B
1) EHEORELHREE L CRET 254,00B0MABIN LRV B L OREICK S,
2} IUCN's Manmal Red Data Book THWB7 4 YHRUF—A L3 7IERTS

USEHOREROBRIT S 4 WO 5 5 5530 1 4520005 % TICERY 5 & OEEI &

BHo
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K1—16 720 h0HBEHR

{African Constraints)

P, Harrison, 1987

Climate

o Rainfall variability:

Spells of drought in growging period
Years of drought

In. Sahel prolonqed droughts

o Raitnfall in storms:
Leaching of nutrients
High proportion of erosive rain
High water loss through run-off

Soil _

‘o Low clay content plus Low organzc
matter content:

High erodlblllty

Crusting

Poor water-helding capacity
Poor nutrient-holding capacity

o Alternation of dry and wet seasons:
Death of annual vegetation
Soils bare at first storms

o High temeprature:

High evapotranspiration

High rate of decomposition ¢f organic
matter

‘0 Semi-arid sone:

Low ferti}ity*low nitrogen and phosphorus

o Hwnid 20nei

High acidity )
Aluminium toxicity
Hardpans of iron oxides

Biological

o Rapid weed growth

o High disease and pest incidence:
Low labour productivity

Crop losses

Low animal productivity

Hater

o High seasonal variation of rivers

‘o Low surface water avatlability and
high evaporation

O Few sources ¢f shallow groundsater

Social ‘and economic Consttaints

o Smatl fram size

o Fragmentation of plots

o Shortage of cash for investment
o Risk avoidance:

Reluctance to increase exposure to risks

Tendency to overstock with livestock
High birth ;ate

o Uncertain tenure:

High soil temperature
Sandstorm risk
Sandy soils-proor at waterholding

o Good soils associated with:

Steep slopes therefore high erosion
risks

Poor drainage and waterlogging

o Trypansomiasis:
Blockage of integrated livestock and

arable farming-lack of animal power-liabour

shortage

o Flat topography
o Difficulty of cheap irrigation

o Labour shortage:

Due to:

Lack of animal power

Male labour migration

Homen's excess burdens 70% of food
production, 1l00% of processing
Child rearing

. Wood and water gathering

Communal and/or state ownership of land,

forests,; water points, rangelanad
Raluctance to invest in long-term
. improvements

'Tragedy of the commons'

Leading to:

Late ploughint and planting
Late weeding, late harvesting
Lowered yields

.0 Homen's status:

Lack of power to
obtain credit,

-plan cropping

._25_.

Insecurity of tenure: no incentive to
improve land
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CASIDORIME  AMRDO 1~y 5=
BER (1961 644E%  BHOTER 2z b o

100 &4°5) (~g§—n) IRk
o 1961-64 1981-84 1964 1984 1964 = 1984
o 100 - 112 0.44 -0.31 29.3 85.3
T2 Yh 100 121 1.05  0.90 47,3 93.2
LERL I 100 131 0.31  0.25 124.4 224.3
ER SR (e 100 i28  0.84 6.71  30.4 122.1
TIO0H 100 g8 0.74 0.35 1.8 . 9.7
i 100 107 0.53 '0.35 6.9 53.6
TR 100 116 0,30 . 0.20 6.4 . 45.8
FFYeTAYR 100 108 - 0.49 0.45 11.6 32.4
TUTOCPE* 100 135 0.10  15.8 170.3

0.17

*FAODOHET, BT STRIIF b, VET, =¥ VAN,
*FAQOSMAT, 7o 7ol - HESEREROABRUEET Y7 O,
*k F A ODIMET, HIE, A /*!’/7 dtﬁﬂﬁi %/JJVELO’\F:"A%:ﬁiMJSQnT
uﬁ“gﬁlo
Hifl : F AQOERCE- TS {5k,

#2-3 HEOREWHR (1080~8250TH)
SiE Bz 1
(HRANDBE  (HRALDOUE
E&HB) E&DB)
, _pMrpa o HROBR —AY  MRopE —AM
oo a8 : x4 o Lbo jextd A% fcbhd
. 7)) A5 o . o
HROBE 2w B om & @ B R
a o L '
Hol— Kcal/day 34 3,395 66 2,389
BOE gms/day 38 99 62 - 58
58] gms/day 53 127 T47 10

Wil s FAO, BiElgkilG. UNCTAD, & 2 —
WCED#HEE L 1= ¥, GREeREHS oam}'u@,n g&%&‘c
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261
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1004

1900 1950 1882

#2-6 HROBHBEHOBM (1950~ 855)

_ N OB B OB 0 B o R
19854 D HE BTk
OB . 1950 - 60 | 1960 - 70 | 1970 - 80 | 1980 - 85
QFing 5 — ) (%) '
FIT ) ' - 1ss - s2 32 28 8
fkrzyn - A7 S AR o 14 -112)
BT ¥ 3 29 50 Y, 33 9
TINH - .- 13 25 80 e 27 13
BT AYA L9 .67 20 28 17
ARTET R .. 100 -0 0
2 A IR & 31 49 41 26 8

1) /ﬁ@fz?ﬂ&%ﬁvo
2)  10RD~BAEOT 2 Y A DAHD soT, !i}ﬂﬂ#if.%‘iﬁé’id) "Feaem and Ra;nch Ir'mgatzon Samey 984",

3) VUMD E 0 oSS, '

HiR ..  Adapted from W.R. Rangeley, _“Irrlgat;on and Prainage in the World, paper
presented at the Internatmnal Conference on Food and Water, Texas AsM University,
College Station, May 26-30, 1986; 1980 irrigated acréages prorated £rom 1970 and
1982 fiqures as cited in W.R. Rangeiey, "Irrigation—Current Trends and A Future

Perspective," World Bank Semlnar, Fehruary 1983.
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e g BEEEHR] .
4R : Bk R (1)
(100K )
1950 624 14 45
1955 | 790 18 a3
1960 812 . 27 30
1965 1,002 40 25
1970 1,197 63 19
1975 1,354 82 16
1980 © 1,509 112 13
1981 1,505 .| 116 13
"1982 1,551 | 115 _ 14
1983 1,474 114 : 13
1984 1,628 125 13
1985 1,674 130 13
1986 - 1,661 131 14

1) EHM B R R B TR L,

Hgh : U.N. Food and Agriculture Organlzatlon,
Fertzlzty Yearbooks (Rome: Various years):
U.S. Department of Agriculture, Ecomnomic
Research Service, World Indices of Agricul-
tural and Food Production 1950—85 (unpublished
printout) (Washington, D.C.: 1986}.

28 fﬁﬁ-miﬁﬁ.ﬁl‘-%h‘ 6ii§ﬁ9€{u5§‘§‘61ﬁ€+

M iiﬁﬁ‘iﬁﬂ)&')ot’ﬂﬁtﬁ 5‘5 HL ot

TR (00F = —#—) (100.75 b )
FAUNS 421 1,700 -
v & 620 2,500
4 F 346 4,700
o H 245 4,300
it 1,632 13,200
fhomEL - 1,506 12,200
/i . 3,138 . 25,400
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£2 0 HROLBEEEBEO SNk ORKET M (1980~ 20004 )

5 A O Bt e o R AT
(100 (offix—#—) (10§85 b ) (10f& + ) Crv)
1980 4.42 3.2 226 3,500 - 792
1985 4.83 3.17 © 231 3,385 701
1990 5.28 3.22 23.5 3,270 619
1995 5.73 3.27 23.9 3,150 550
2000 5.20 3.32 24.2 3,030 . 489

(1) 19B04E £p 5 20004 3 COMROFHIOBIANING 6 B, 1980FEOEYRAHIL T4 ¥ F (20—
SMF 911200 ) REEL
el : Horlidwatch Institute estimates.-
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CROSu SECTIONAL VIEWS OF |

1. BENCH TERRACES
ROOT CROES
: “{with continvous mounads)
VEGETABLES )
[with beds} /

s

2. HILLSIDE DITCHES

P 1INEAPPLE-
(with coutour close planting
and mulching)

suiching \

rl 83
(6t

- . basins with mlchmg) 1
ROOT CROPS . g
‘{with continuous mounds)
. or VEGETABLES
0
f l
Eood

EFELFI 2HR

E-STX MAJOR LAND TRFATMENTS

5. MINI'_'CONVERTIBLE TERRACES
3.4m or
) R . rift terrace
" FROIT or FOOD TREES '——————'

iplanted on individual 1

Grass or
1 ground
caver crops rigivst g

suxface

Ry

bhasin

3.  INDIVIDUAL. BASINS . Billside Bitch

BANANA . . cover Crops
{with cover crops and i :
biliside ditches)

4. ORCHARD TERRACES o
o . TERRACE

e * | grass ‘cover

) CITRUS .

{with grass on

sloping }ards)

ALTERKATIVE

Terrace

6. - HEXAGNOS
. “UNIT. HEXAGON - farm branch Toad
’ — " orchard and
grass belt

terrace and
operation

fam brarch

road
"y . : /
Cross-sectional view

orchard ard
(ot 'unit hexsgun :

grass belt

3.4m or
Terrace and tri1fe.)

operatien route

farm branch. -
road

Major . types of terraces (Source: Sheng and Stennei_t 1975. Reprinted

with permission).
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29 s$¥K (band) O#

Infiltration zones are bands of fodder grasses or tree crops With trash
on the ground. They can but down erosion and run-off, gathering water .
for the crops below, without diverting any land or labour from production

Water-harvesting: microbasins collect run-off from a wide surface and
focus it on creps or trees
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Fanjd juu or 'work-up® terraces level themselves over a number of years.
The ditch can be -used for bananas or pawpaw, the leading edge for
perennial fodder grass
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£2—10 v~nBBOBELD HE % B (1977~ B44E)
_ - OEE. + B8P0 -3 AEEID

m BRI LABRA | HUROTE | %4 o %k g&fﬂffg ﬁ&%ﬁﬁ%gﬁ
| A7 00 o + + + ++
AN o . ' + o +
FeF ++ ++ o+ ++ ++
TFAET + ++ ++ + +
FAT o o + ++
S o et + o +
< Y + ++ ++ + +
-y =7 + ++ s + +
mYae + e + ++ +
FAT2)T o + ++ o+
wRA N + -+ + + o
VYT + + + ++
A—FY ++ + +
E e o ++ o +
1 HEEA — b Frs,
R2-11 BARORRA - RRORE (ng/kg)
B & i % BEE | p-p'ooT p-p'ODE | . B-HCH
S T Tyt 82 . 0.13 1.0 0.20
(iR Y NoF T 81 0.28 1.2 0.30
HoOA& K & 80 - 81 0.21 1.8 2.3
AW L—F DT I 81 0.10 0.96 0.09
i i I 5. B ) " 1.8 .4.4 6.7
ivF TR E 82 1.2 5.4 4.7
AFa ELDT 81 0.82 5.4 0.49

- (5 .UNEP../WHO [Aséessment of Human Exposure to Selected Organochlorine Compounds
through Biological Monitoring]
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#3—4

TIOT g URPY~ 25 HERH
(Agroforestry Systems and Practices)

Major Systems

Practices

Regions Where Present

Agro Silvicultural

L
Ky

Improved "fallow" (in
shining cultivation areas)

Taungya

Tree gardens'kprimarily
fruit-and nut trees used
also for livewood)

'Hedgerow'in;ercropping

{alley cropping)

Multipurpose trees and
shrubs on termlands

Crop combination with
plantation crops

Multipurpose tuelwood
trees

Shellerbells, windbreaks,
soil . conservation hedges

Southeast Asia, East and Central
Africa, American Tropics

South Pacif, Southeast Asia,
South Asia, East and Central
Africa, West Africa, American
Tropics S

South Pacific, Southeast Asia,
South Asia, Middle East and -
Mediterranean, American Tropics

Southeast Asia, East and Central
Africa, West Africa

Throughout developing worid
Throughout developing world

South Pacific, Southeast Asia,
South Asia, Bast and Central
Africa, American Tropics

Througheout developing world

Silvo-Pastoral

Protein bank. (cut and
catty toddy production)

Living fence of lodder
trees and hedges

Trees and shrubs on
pasivies ‘

Southeast Asia, South Asia,
Edast and Central Africa, Hest-
Africa, American Tropics

Sontheast Asia, South Asiz,
East and Central Africa,
American Tropics

Trhoughout develobing world

Agro-~3ilvo-Pasioral

Woody heoges for browse,
muich, green manure, soil
conservation, etc.

Home gardens (with many
herpaceous and woody
plants)

South Pacific, Southeast Asia,
South Asia, Fast and Central
Africa, West Africa, American
Tropics

Throughout developing world

Others

Aquatorestry (silviculture
in mangrove swarmps: trees
in bunos at fish-breeding
ponds)

Shining cultivation
{e.g., swiocen)

A picture with trees
(heekeeping)

Soufheast Asia

South Pacific, Southeast Asia,
South Asia, Fast and Central.

Africa, West Africa, American

Tropics

South Pacific, Southeasl Asia,
South Asia, Middle East and
Mediterranean, East and Central
Africa, West Africa

Note:

Table does not include data on Europe, where a

in foothills and middle reaches of mountain uplands.

valleys, populars are often combined with grazing.
P.K.R., Nair, "Some Examples of Prominent Agr

Source:

Developing Countries, "ICRAF Newsletter, Ne. 17 (May

— B4 —

groforestry is common ¢n a small scale
Along lovland regions, especially river

oforesty Systems and Practices in the

1986). pp. 4-5.
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B BrSRE & Bk
i S 191l 1978 HEL 1961 1978 i
' (1000~4 # —v) (%) (1000~ 2 & — 1) (%)
3RS Y . 969 | 1,764 2 2,888 1,930  -32
AR R 'F)v- 606 .690 . +14 230 o ~160
FTIes 1,039 1,976  +90 8,400 4,400  -48
E¥PaFA 2,006 2,370 +18 7,100 3,900  -45
=hF4T 1,710 - 2,820 +65 6,432_ 4,400 -32
NoF o 1899 1,830  +59 4,100 3,200  -22

op
(-1 ’ .
—

7,229 11,050 ©+53 29,110 17,830 ~39

Hf: Norman Myers. "The Hamburger Connnection: How Central
America's Forests Become ‘North America's Hamburgers", Ambio, Vel. X,
No.l, 1981.

B3-2 MEBEFCLIKRIBES

Peforestation

Decreased Drying
evapotranspiration
increased coavection
’ No cang
/ No shadgy
Increased wind Bumlng
Reduced and insulation ]
rainfall heller days, cooler .
nights Sun and raln
unimpeded
/ ) B & S volatilized
Leaching and Nutrients nicro-organsims - Fewer

Induration
exposed soil eraosion increase ~

. boked

/

\ made soluble destzoyed animals
Harsh microclimate _ Litter destroyed Decreased Decreased

less water retention nutrient predation
/ \ cycling

Crops more Reﬁucec]
vulmerabie Hell adapted fertility Pesis
Heeds -———— Oligotrophic’//
. I Oligoculture maximizes Easily exploitable,
Competition for rutrient deficiency oligoculture

nutrients, light, water little chemical defense

Crop falture

_65 —_
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7 U7 MR R )R (1)

(Rangeland Conditions in Selected Western Asian Countries)

Country/Locallty

Range Condttion

Range Trend'

Causes

Rezedlal Activities

\
Source

Size of Rangeland

Syria

Country-wide
8,700,000 ha
tgrassiands})

Kamishly Area

Interior Steppes; Arid
Deserts

= Overgrazed

« Orfginal plant
community virtuaily
eradicated; repalced
by species of little
interest to humans or
animals

+ Hot specified, but
either generally dowm~
#ward, or stable at
minimal prodiuctivity

- Long history of
degradakion

< Poo many -animals;
most: productive range-
lands destroyed by -
ploving; uprooting of
shrubs for fuel,
establishment of water
peints (wells) without
any grazing controls

- FAD 1ntegrated agri-

cultural development

_project: introduction

of forage legumes into

" large parcels of fallow

lands {one third of
cropland is typically
fallowed}

. Estailishment of range
manageaent cooperatives
{44 in 1977 with

. approximately 9,000

« Overgrazing,
especially by goats;
developrent of wells
permitted over-use of
plant resouvces

peoplel

- Arab Centre for the
Study of Arid Zones and
Dry Lands {ACSAD),
ircludes range manage=

‘ment work

-' Law pernits each Fanjily
in the western mountain
reglon only one goat

- Creation of the
Steppe Department"
within the Ministry of
Agriculture and
Agrarian Reform

b3

People's Democratic
Republic of Yemen
Country-wide

5,000,000 ha {grassland)
2,500,000 ha (scrub
forest)

* Degraded stage of
retrigressuib

* Declining, or stable
at minimal productivity

* Grazing pressure;
fuelwood collection

Yemen Arad Republic
7,000,000 ha {pasture}
1,600,000 ha [woodlang)

* Majority of "wood-
land" better calssi~
fied as rargeland

* Depleted plant cover

~ Long history of
degradation

* Servere sheet and.
qully erosion

- Décline in livestock
numbers

- Horld Bank believes
Tange can be restored
to some extenk

* Overgrazing; fuel-
wood cutting

* Pilot project;
“yillage development
assoclation and range
improvement center™
{Most of 1lvestock
owned by villagers ard
communakly grazed fieay
village)

Irag
Country-wide

4,000,000 ha {grassland}
13,000,000 ha {(other
lands)

Steppe Zone
6,200,000 ha

Hountain Ragne
{Forest ard Sub-alpine)

Alpine Meadows

Southwestern Desert
16,700,000 ha

Country-wide
35,060,000 ha {grazing

land, 1 e., uncultivated)

100,400 ha [forage)

+ Predomlnance of
unpalatable shrubs
- Disappearance of
watural vegetation

* Palakable perennlal
grasses generally
scarce; anauals
predoninate

- Good seasunal graz-
ing (tour months)

. Apparently fair -
"luxuriant gorwn of
annuals in the spring;
shiubs avalalble during
summer and winter"

* Low productivity

* Unspeclified, but
conditjon indicates
bistroical downward
trend

+ Continuing loss of
rangeland

- Apparently stable

~ Downward - "steady
deterforation”

* Long~term progess-
ively downward trends

* Gvergrazing
- Conversion te dry~
land farns

= Lang hiétory of oyer-
grazing

. Limlted seasonal
usage

- Gvergrazing, in part
due to transhuming
flocks from neighbor-
ing countries

. Uncontrul!ed grazing;
conversion of some
desert lands to dryland
farming (Jazeera
locality)

.+ Establishment of the

Directorate of Range-
lands. {1976); included
10 regional facilities

"= Project development:

"inprovement of grazing

lands in the Karmad Val-

lery™ (10,000,000 ha)

- Hupber of sheep had
to be reduced ..

+ Bstablishment of com-—
bined crop and sheep
coaperatives -and goven~
ment farms

« National support for

sheep breeding programs;

sheep and steer finish-
ing prajects; feed
processing facilities

~ 66 -



306 BT UTRBICSTSENEILORR (2)

Country/Llocality
Size of Rangeland

" Range Condition

Range Trend

Causes Remedla) Activities

Gman
1,000,000 ha (permanent
pasture)

. 20,208,000 ha (other

land)
Desert and Mountain

Saln.Katat and Batinah

"Settled Arcas"

- Not specified, how- . Stahle,'péfhaps up~ - - Herd sizes decreasing * Apparently none

ever 1975 surveys
noted "little evidence
of damage to plant
communities"

« Over-used

- Not specified, but
perhaps falir condi-
tion at present

ward {improving}
- Not specified

- Possibly improving

In nomadic regions

- Excesslve woodcut-

ting; heavy grazing
and trasping by live-
stock

- Although animals are
concentrated in these
areas, there is heavy
reliance on fodder
crops ’

Jordan
8,316,253 ha {grazing
and/or uncultivated)

« Loss of. vegetation
+ Lack of waker more

‘1imiting than lack of

feedstuffs

- Serious erosien,

_ pavement-like soll

- Degradation for
bundreds of years, but
utilization has

become increasingly
destructive in the past
few decades

* Substabtially -
lacreased erosion

- Goats have even been

‘an gbstacle to réfores-

tation -

- Long-térm, continu-
ing degradation

» Low level of produc-
tivity from rangetands
in the tuture

« M¥easures to restrict
grazing in certain areas
not vary successful

* Establishment of
permanent settlements
for nomadic herdsmen
including water develop-
nents and irricated
forage production

. Ovarstocklnq,-
especially of goaks

+ Tasks proposed Eor a
"Mational Rangeland land
Rainfed Watershed Pro-
gram" (July 1984)

« Sedentarization has
corcentrated more
animals in smaller
areas for longer
pericds .

» Human population
increased six~fold over
55 yeas (2.5 milllion

in 1983} with increased
demand for red meat

Saudi Arabia
country-wide 85,000,060
ha (pastureland)

Arabian Shield-South
20,400,000 ha (9.5% of
total country area}

+ Increased in overall
plant bicmass produc-
ticn since 1967 [which
was a drought period)
but .a shift im
species composition
towards wore unpla-
tabel plants indicates
a. degraded forage
resource

+ Condtilon ratings
based on €ield survevs
of percent perennfal
species and cover R
measurements; Poor 20%,
Falr "20%, Good .20%,
Excellent 20% (Most oF
the area in excellent
condition is in flat
desert zone where
animal use is restric-
ted by limited water.
availability}

* Human-caused des-
truction of rangeland
has increased signi-
Eicantly .

* Rangelands are now
less suitable for sheep
{grazing) , and bekter
suited for. camel -and
goal {weody browse}

. Trend ratings for
®ajor range zones were
calculated from
measurexents of indi-
cators such, as seedi~
ing establishment,
plant vigor, palnt
residue amoint and
seoil surface condi-
ticn; all zonres (flak
desery; hilly plateau;
mountalns and foot-
hills) can be rated at
the lover end of
Ustahle"

¢ Hidespread avail-
ability of trucks
allows transpert of
annimals and water to
remote areas previous-
Ly used infrequently

Animal production
units have lncreased
1.8 tizes since 1967
study

ran . -

Country-wide

1,100,000 ha {specified
asg pastureland)

-+ Severe depletion of

range; dilsappearance
of most preferred
parennial species
le.q, Artepisia and
Aritidal :

~ Severage and coatinu-
ing deterioration

- Serious soil erosion
and falsh run-offs

- The neea to reconcile

.Stock reductions to

restbre bivloglcal
equillhrum with the
gual of Increased meat
productfon presents a
major probiem

. Heavy -overstocking - - Some very good vegeta-
estimated to exceed tion studies, but no
carrying capacity by 4 detailed sruvey for
tires; fuel gathering, monitorimg baseline or
including the uprooting range sanagement trials
of shrubs in cold = Administrative struc-
winter areas; ‘wide- ture in place

spread encroachaent of

dryland cultivation

into traditfonal graz-

ing dreas; climatic

fluctuations

Source:

Source

L. ASAL Bl Mourst, Ecologieal Mmcgerent of Arid and Semi-Arid Rangetqnds (EtASAR-Phase 111, Vol, VI1, Near East (Uniled Natisns Food asd Agriculiure Orqanization, Reae, 1978), pp. 38-3%;
United Kations Food and Agricultvre Grgaeization (FAOF, Regional Study en Fainted Agriculture and Agro-Climatia Invencory of Eleven Countries in tha Near Fcat Regiom, World Soll Fesoutces .
Peport. [FAG, Roma, 1982); pR..B8-3%; U,S. Xan and tdu Blosphere LUSMAB), Draft Envirenzeatal Profile on Syria (Library of Congress, Washingtea, D.C., 1981, pp. 10-31, 41-31, pp. 55,61,67.

« AS.A. El Boursi, Feological Mawagement of Arid and Semi-Arid Rangelaeds {EMASMR-Fhase 113, .Vol, VII, Wear East {Dalted Natleas Food and Agricuiture Organizatton, Roke. 1578), pp. 45-46.

« United Nations Food and Agriculture Qrganization (FAY, 1963 F20 Froduction Yearbook, Vol. 37, TAD Statistics Serles Ho. 55 {FAD, Rome, 19B4}; U.S. Man and the Blosphere {TSMAB),

Envireremtal Profile of Yaren {Yeren Arab Aepublie) (0fffce of Arld Lands Studles, University of Arliona, revised draft, Tucson, 19831, Pp- £3-70, p. 7.

AL Bl Hoursl, Zeological Managemine of Actd ond Sewi-Arid Rangelands |EMASAR-Thase FIY, Vol. ¥II; Kear East i(Ontied ¥atlens Food and Aqricutture Organization, Roue, 19781, pp. 12-15:

United lii'nllcris -Food ‘and Agriculture Organiration (FAD),; Regioral Study on Pataied Agriculturs and Agro-Cliratic Inventory of Fleéuen Countiras in the Fear Faet Ragion, World Sotl Rezources

Pepart {FAQ, Roee, 1582)...7 - . - .

-.Gnlted Hakfons Tood and Agriculiura Ocganizntion. |FAQ), 1983 FAQ Produdtion Jeardook, Vel. 37, FAO Statistlcs Series No. 55 (FAO, Roze, 1984); 0.5, Man and the Biasphere [USMAB), Graft
Envirowwntal Profile of thé Sulbaiate of Omon (0fElce of Arid Lands Studles, Univeristy of Acizoos, Tucsen, 19813, p- S4-66, B4-BS.

« Ynited ¥atlons Food and Agriculture Otgatization (FAQ), Reglonal Study on Ralnkted Ayricultvre and dzre-Llfmatie frvsntory of Elevsn Countriga in the Fear East Region, Werld Soil Resoveces
Report (FRO, Foza, 1982}; U.S. Man and the Blosphere {USHAB). Droft Imwiromwmtal Peport on Jordam (Library of Congress, Mashingtos, D.C. 19793, p- 51, 3%, pp. T6-29; R.D. Chiid. &,
Saunier, A, Bl-Rizawl, ¥.A. Rahbon and W. Turick, & Aational aland and Rainted Matezahed Progras for Jomdme, Joint Enviroosental Seryicefw Coniract No. 37-E {intercaticcsl Iostitube

. for Envirgn=ent and Devalop=ent, HWashington, D.C., 1984), pp. 3-8. . )

- United tations Food ané Agricultuze Organizatlon (FAO), [2P3 PAO Yearbook, Yol. 37, FAD Statistlcs Secles Ho. 55 [FAQ, Rose, 1934), Maclaren Intcrhationat Lid., Droft Fageland Irventory

and Mpugsrent, Ansr 13, Water and Agriculture Development Studies, Arhlan Shield South {Govermeent of Saudi Arabla, Ministty of Agriculture and Water, 19781, p. 3-53.

Jo C;luberl and L.R.N. Strange, feological Mamagesent of Arid and Semi-Arid Raigslznds {EMASAR-Fhase 1I), ¥ol. ¥i, Mlddle East (Uaited Natlons Food and Agrieulture Organitaticn, Pose,

1578}, pp. 17-20. . R
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{Production of Fuelwood and Charcoal among Major Consuming Countries)

Fueiﬁood as Percent TForest Area

1973 1983 Increase . Percent of Total Roundwood 1980
Country (méélig?s (miélig?s (Decrease) Change Production - (hectares/
. © . 1981-83 person)

‘Nigeria 56.8 . 78.4 21.6 36 _ 91 0.2
Tanzania 28.4 36.7 10,3 35 97 2.3
Kenya la.g 27.9 9.1 48 95 0.2
Sudan 27.7 36.4 8.7 31 96 2.7
Zaire 21.8 28.8 7 - 32 92 6.2
Uganda 16,2 24.7 6.5 36 94 0.5
Ethiopia 22.7 27.9 5.2 23 95 . o 0.9
Africa Subtoal 312.4 a14.4 102 33 . - 1.6
India ' 173.2 212.6 39.4 .23 91 0.1
China 134.4 154.6 20.2 15 65 0.2
Indonesia 95.5 114.2 18,7 20 90 0.8
Thailand 28.5 36.2 7.7 27 BSG 0.4
Bangladesh 23.7 31.1 7.4 31 .97 - 0.3
Philippines 21.8 28.5 6.7 .31 79 0.3
Asia and Oceania ) : : :
Subtotal 605.1 7 720.0 114.9. 19 77 . ' 0.3
Brazil 127.3 162.6 35.3 28 73 4.6
Mexico 9.9 13.3 3.4 34 67 ) 5.7
Colombia 11.2 - 13.9 2.7 24 83 .. 2.0
Guatemala 4.9 6.6 1.7 35 a7 0.6
El Salvador 3.2 4.4 1.2 38 : 97 0.03
Latin America . : .
Subtotal 197.1 253.5 56.4 29 73 - 2.7
United States 17.3 10159 84.6 489 24 1.3
Canada 3.5 5.5 2 - 57 4 : 18.1
North America :
Subtotal 20.6 107.4 ] 84.8 546 19 2.9
Sweden 2.5 4.4 1.9 76 9 3.4
Italy 3.1 4.1 1 3z ’ 48 0.1
France 10.5 10,4 ~0.2 -2 - 27 0.3
USSR 83.5 B83.5 c=0.2 0 23 3.5
Europe-USSR . N R :
Subtotal 158.9 245.5. 86,§ 54 ’ .20 . 1.5
Horld Total. 1,273.6  1,632.9 359.3 . 28 5. - 1,0

Note: - U.N. Food and Agriculture Organization (FAQ) statistics on fuelucod'were:incomplete prior
to 1980, when new information became available as a result of a survey of fuelwood supplies in
developing countires, Current “production” {or consumption) figures for fuelwood and charcoal may
be -somewhat high, as fuelwoed has become scarce or unavailable in many areas, and principal
consumers such as rural households . in developing countries have been forced to substitute other
fuels. : :

Source: FAO, 1985, Reference 41, pp. 78-79,

— 68 ~
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(1980 ~ 20004£)

{Fuelwood Deficits by Region, 1980 and 2000)

Fuelwood Situation

Région

Populations Involved
and Fuelwood Deficit
in 1980

Countries Mainly Concernedd

ncﬁte Scarctly a

Arid and semiuarid
areas

Mountainous area

Deficitd

Areas with rapidly
increasing popula-
tion and agricul-
ture

Densely populated
Iowlands .

Prospective Peficit®

Africa

Asia

Latin America

Africa

Asia

Latin Anerica

Total

Africa

Asia

Latin America

“Asia

Latin America
Total

Africa

-Asia

Latin America

13 nillion people
6 million m?

9.5 million pedple
3.6 million m?

6.8 millien people
3.5 million m3

36 million people
40 million m?

29 million people
34 million m3
2 million
2 million

96.3 million people

'péople
w3

. 89.1 million m®-

131 million people
‘66 million m?

288 million pecple
75 million m?

143 million people
36 million m®

412 million people
120 million m?
9 million peaple
6 million m3

983 million
303 million
(in year 2000: 175
million people facing
a 40 million m3
deficit)

{in.year 2000: 239
million pecople facing
a 50 million m3
deficit)

{in year 2000 50
million people facing
substantial degrada-~

people
n3

- tion of fuelwood

Burkina Faso, Cape Verde, Chad, Djibouti,
Mali, Mauritania, Niger, Sudan, Kenya,
Fthiopia, Somalia, botswana, Namibia

Afghanistan, Pakisan

Chile, Peru

Burundi, Rwanda, Lesolho, Swaziland
Nepal |

Bolivia, Peru

23 countries

Cameroon, Congo, Zaire, Malawi, Kenya,
Madagascar, Ugnada, Tanzania, Gambia,
Guinea, Benin, Togo, Senegal, Sierra
Leong, Nigeria, Mozambigque

:India, Nepal, Pakistan

Brazil, Colombia;'Peru, Cuba, Dominican
Republic, Guatemala, Mexico, Trinidad
and Tobago .'

Bnagladesh, India, Sr1 Lanka, Thailand,
Indonesia . (Java), Philippines, Vietnam

EI Salvador, Haiti, Jamaica
37 countries

Ghana, lvory Caost, Central African
Republic, Angola, Zimbabwe, Guinea-
Bissau )

Burma, India, Indonesia, Philippines,

Yietnam

Ecuador, Paraguay, Uruguay, Venezuela

supplies)
) . Total 464 million people 15 countries
Surphus Potential.  Africa Surplus potential 50 . Cameroon, Cougo, Equatorial Guinea,
for Wocd*BaSed Energy N million m? Angola, Zaire, Central African Republic
Low-population Asia Surplus potential 200 Bhutan, Laos, Democratic Kampuchea,
tropical forest : . million m? indonesia {except Java)
area Latin America Surplus potential 200 ‘Amazon Basin
- million m3
Notés:

a.
. wWith overcutting.
b.
c,

trnds continue.-
d.

Data not available for China._

Acute scarcity available suppllps of fuelwood are insufficient to meet mlnlmum requirements, even

Deficit: fuelwood supplies are belng consumed faster than they are replenished by natural
regeneration and forest growth.
Prospective deflcit- fuelwood supplies will be in a deficit situation by the year 2000, if present

‘Source: Adapted from U.N. Food and: Agriculture Organlzatlon (FAQ), "Fuelwoed and Energy™ Priority
Action Program in Tropical Porestry (FAO Forestry Pepartment; draft working paper, Rome, 1985).
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{million of U.S. dollars)

Country E?ﬁ;ggf R IT?;E;? . Net Trade

Canada : 10,240 - 841 9,399
Sweden : 4,713 433 4,280
Finland L 4,161 "30% 3,856
Malaysia ' _ 2,175 n3 1,962
USSR 2,557 965 1,592
Indonesia 976 209 767
Brazil ©oo823 150 673
Austria 128 563 ~435
Belgium~Luxembourg | ' 851 . . 1,353 -502
China . ‘ _ 519 1,565 ~1,046
France : 1,263 2,532 -1,269
Netherlands ' _ .- 428 2,038 . -1,610
Ttaly ' _ 519 - 2,914 52,395
Germany, Federal Republic of 2,227 " 4,881 ~2,654
United States - 5,651 . 8,986 -3,335.
_ United Kinodom 586 " 5,163 - -4,577
Japan . : o734 6,064 _ -5,330

Source: U.N. Food and Agriculture Organization (FAO), 1985, Reference 41,
pp. 333-355., o
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42 EEE%&LT@E@E%&
(Importnace of Fisl as a Source of Protein Supply Ffor
Selected Countries, mid-1970s}

Fish as - * ~'Fish as

: Percentage of . Percentage of . | Per Capital.Fish
Country Total Animal Total Protein : Consumption
: Protein Supply Supply {kilograms per year)
- 1974-76 1974-76 : .
Baﬁgladesh 58.9 S 7.9 : 10.8
Burma 55.3 7.5 13.6
llong Kong 31.2 o 18 50.5
India 22.4 2.3 e 3.4
‘Indonesia _ 63.6 8.3 10.4
Kampuchea 47.8 _ 8.4 _ 9.9
Malaysia 47.3 _ 17.0 34.7
Pakistan 1.9 : 0.5 1.4
Philippines 58.2 S 22,6 33.1
Singapore . 31.6° 15.2 42,4
Sri Lanka 54,7 ' 8.4 . ' 10.9
Thailand 53.8 13.2 22.6
viet Nam C 56.3 L 14.0.. o 21.8

Seurce: B. Darus, "The Management of South East Asian Small-Scale Fisheries
‘and ‘the Example of the Bubun coastal Village Development Project; North.
Sumatra Province, Indonesia," {n. The Traditional Knowledge and Management of
Coastal Systems in Asia and the Paeifie, K. Ruddle and R.E. Johannes, eds.
(United Nations Educational, Scientific and Cultural Organization, Jakarta
Pusat, Indonesia, 1983), p. 211. _ : : .
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£6—1 TREOUANL : TESE (19764)

{Industrialization Indicators, 1976: Industrialized Counf.ries)

GNP per Value added in manufacturing
County %&%?ssg'; 7 R e, Fercentage
. (u S. dollars) 1960-75 (millions Per caplta in constant Percentage added in
{percents) ¥.5. dollars} (U.S. doilars) prices f GO commodity
. {percent) producticn
peveloped countries
Europe ’ . : a i 8 .
Austria . 7.52 5,330 4.3 12,826 1,706 3.7h 31.62 64.2
Bolglun 9.83 . 6,780 4.4 17,315¢ 1,766¢ 5.9b 29.5€ 67.2°
Bulgarlal 8.76 2,310 4.6 7,272 B30e .38t 15,92 53.9¢€
Czechosiovakiad’ 14.92 3,840 2.7 24,530° 1,648¢ 3.ghc 43.08 €6.0°
Denmark- 5.07 ' 7,450 3.5 9,855 1,944 a.sP 25.6 61.7
Finland .73, 5,620 4.5 " 7,488 1,583 6.3P 26.5 54.4
France 52,97 6,550 - . 4.2 95,217 1,799 4,3b¢ 27.5 64.4
Germany {Dem. Rep.Jd 16.79 4,220 T 3.2 30,626° 1,823¢ 3.6 §3.20 69.9¢
Germany (Fed. Rep.} §2.00 7,380 3.5 165,846 2,675 " a.gP 37.2 72.4
Hungary? 10.60 2,280 3.1 8,134 772¢ 4.3° 33.9°% 53.,0°
Iceiand 0.22 6,100 1.3 n.a. n.a. n.a. n.a. n.a.
Ireland 316 2,560 R 1,54690 50098 3.39h 29,790 £8.09
Italy . 56,19 3,050 3.9 52,075¢ 9338 7.2b 31.1° 61.1¢
Luxembourg 0.36 6,460 . 2.6 792° - 2,212¢ n.a. 43.0% 66.7%
Netherlands 13.77 © 6,200 ) 3.8 23,164 . 1,696° 6.1 26.4° 65.6°
Nocway 1.03 7,420 3.6 8,845% 2,195¢ - 4.6b 28.3¢ 67.68
Poland® 34.34 2,860 4.0 37,282¢ 1,086% 6.9 38.0% 57,48
Romaniad 21.45 1,450 8.3 12,3502 . -.s576®  10.18 39.7¢ 52.58
Sweden §.22 © 8,670 - . 3.1 20,025C 2,442¢ 4.8P 29.0% 67.8%
Switzerland 6.41 8,880 - 2.6 na. n.a. n.a. n.a. “n.a.
United Kingdom 56,07 4,020 2.2 55,024 981  2.5P 25.0 63.8
vssrd ' 256.67 2,760 - 3.8 225,428%¢ - agyce L 31.8¢e 49,5¢
Horth America v
Canada 23.18 7,510 . 3.6 36,496 1,578 5.60 18.8 . 53.2
United States 215.12 7,890 2.5 348,500% _1,s3iee : C3.sh 23,18 64.2%
Asia .-
Japan 112,77 4,910 7.7 168,683 1,512¢ ~ a5 34.4¢ 70.5
Qceania . :
Australia 13.65 6,100 3.1 18,238 1,351 3.7 22.3 50.5
.New Zealand 3.09 4,250 2.0 n.a. n.a. n.a. f.a. n.a.
Africa {south of Sahara) : .
South Africa 26.03 1,340 2.3 7,605° . 299° n.a. 22.9¢ 7.3¢
Transitional countiries
Evrcpe .
Greece 9.12 2,590 6.6 3,997 438 10.2 0.7 41.9
Malta. 0.23’ 1,780 6.8 153 464 n.a. 4.6 85.3
. Portugal 9.73 T 1,690 . 6.9 4,808 494 8.4 35.2 67.7
Spain 35.70 2,920 5.7 38,414 1,076 . 10.0 1387 81.1
Yugoslavia 21.52 1,680 5.5 12,986 604 7.2 43.4 75.7
Aska ) o o
Hong Kong 3.46 2,110 6.5 2,541 570 T 11.6 28.0 77.8
Singapore 2.28 2,700 7.6 1,459 640 14.1 24.4 66.8
Taiwan _ 16.30 1,070 6.3 6,320 - 387 18.0 36.6 63.8
Horth Africa and Widdle East ' ’ i
Israel 3.56 3,920 5.2 2,736¢ 789¢ 8.8b 27.0% 59,79
Africa [soukh of Sahara) ) ' ’ )
Rhodesia . 6.53, - 550 2.4 851°® 135° n.a, 74.8° 847"
B.a. Not available. : o .
a. Includes nininq. b. 1960-75. c. 1975,

d. The national accounts system of these couniries differs from that of the other countries.
derived from nmatiomal accounts estimates based on the Social National Accounts (SHA} concepts.

The data shown Here are therefore
The trade data have been

converted. to U.S. dollars at’ the official exchinage rate.
e. 'Includes mlning and electricity.

£. 1960-73,

g. Includes mlnlng, electriclty, and constructlon.

Source:

h. 1974. 1. 1960-74.

Horld Bank, Horld Tables, 1976 (Baltimore: Johns Hopkins University Press, 1976}, April 1979 data base.
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FEHE—3 TEEOLARL:IERLODDEZE (19768)

(Indus_trializatiou Indicators, 1976: Industrialized Countries)

_ GNP per ) Yalue added in manufacturing
Coutxy portation SRR Ginm R eercentage
- . ; - (5.5, dollars) - 1950-75  (nilllens Per caplta  '{n constant Percentage added in
- . - D (percents) U.S. dollars) {U.S. dollars) prices of GDP compodity
. . N {percent) ) production
“latin America and Caribbeans : . :
Rarbades - . 0.24 . 1,500 5.3 39 144 iz 1.3 35.3
Balivia ' Coose 599 2.5 265 a6 5.1 10.7 184
Colombla 24,23 630 2.7 3,429 142 6.9 2.1 0.5
Costa Rica 2.01 1,080 3.4 2982 1522 10.0 17.8° 38,27
Panana U 7 1,310 4. 2666 1654 8.4¢ 14.54 34.9d
Paraguay . . 2.63 640 2.0 104 104 5.8 16.0 28,2
Peru ' 15.83 800 2.7 2,234 ) 141 7.0 18.6 38.9
Asla - : .
Afghianistan 14.00 160 0.2 743 - sa 4.5 B WL 5,82
Bangladesh " 80.40 o1 ~0.6 319 4 2.6 £.0 . B.7
Burma S 30.82 120 0.7 350 11 3.2 8.9 15.4
Cambodla ’ n{a.' H.de : ) n.a. ed. n.a. n.a.- ’ n.a.- n.a.
Indonesia - 135.91 240 2.4 4,413 33" X 10.1 - . 16.0
valaysia 12.85 860 4.0 1,866 148 12.0 19.6 32.7
Mongolia® 1.49 " 860 1.0 . m.a. n.a. : n.a. n.a. n.d.
Pakistan . Coomso 170, . 3.3 1,894 B I 6.9 15.8 28.0
Philippines . Ja3.29 410 ' 2.5 4,370 101" 7.0 24.4 39.0
Sri Lanka 1381 R 2.0 oL an _ 2% 5.0 14.5 5.0
Thailand 42:96 g0 4.6 2,017 68 10.8 18.3 33.4

Horth Africa and-Hlddle East : ' . _ k g
Algeria . 1623 990 1.8 . 2,027 125 . aa 13.0 20.4
Egypt 38.07 280 L5 - 3,319 87 5.1 3.2 40.9
Iran " 34.30 1,930 8.1 6,979 204 13.5 10.2 15.1
Irag ' 148 1,390 3.3 1,076 o4 7.3 6.7 44.3

Africa (south of Sahara) . . ' - ) ) .

_ Ivory Coast 7,03 610 1.5 . 561 _ 7 . 9.9 1.8 26.3
Kenya 13.80 240 3.2 © 362 ) 26 9.7 12.1 22.1
Halagasy _ e 06 0.1 341 37 3.0 18.5 37.5
Malawi . 517 140 a1 105 ' 0 . 12.4 13.5 23.0
Maii ' 5.84 © 100 o ' 86 _ 11 . 6.4 10.9 19.9
Mauritios . ) 0.89 680 0.8 . 99 11} 2.8 1%.1 33.2
Nigeria - : 77.0% ETT 3.4 2,395 31 10.4 7.9 110
Sensgal | . R ! 390 . 0.7 a3t 96 .53 - 238 46.3
Switzerland 0.51 470 6.8 _ 52 103 15.0 24.1 36.4
Upper Volta . 6.17 110 0.7 . 82 : 13 5.6 13.8 27.1

- Zambia . - - "5.06 SR T e F413° - B2 ' 8.0 17.8 32.8

n.a. Not available.

a. 1975. . - . . ’

b. The natlonal accounts system of these countrles differs from that of the other countires. The data shown here are therefore
derived from natlonal accounts estimates based on the SMA concepts. The trade data have been converted to U.5. dollars at the
official exchange rate.- ’ '

<. 1960G+75. . :

a. 197a. S : . : . .

e. For Yemen, 1974 figures are at 1972 constant prices.

Source: Horld Bank, Horld Tables, 1976 (Baltimore: Johns Hopkins University Press, 1976}, April 1979 data base.
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{Industrialization Indi'c:atqrs', 19761 Nonindusi:rj_.al Countries)

Value added in manufacturing

GNP per
county pputation LR Gfwth ww  asgoue, - Feroeatage
(0.5, dollars) 1960-75 (mi1lions Per capita in constant  Percentage added. in
(percents) U.S. dollars) (i.5. dollars) prices . of 6D cormodity
’ : {percent) production
Latih American and Caribbean
Haltl -3.67 200 -0.4 150 33 2.0 17.1 27.4
Surinam n.a. n.a. n.a. 332 903 -3.6B 7.13 13.58
Asia ’
Bhutan 1.20 0 n.a. n.a. n.a. r.a. n.a. n.a.
Laos 3.25 90 n.a. n.a. .4, n.a. n.a, Ted.
Nepal 12.85 C 120 0.5 1572, 128 n.a. 4,58 -14.0% -
North Africa and Klddle Fast ' _ '
Oman ' 0.77 2;680 10.1 9 1 n.a. 0.4 0.5
United Arab Emirates 0.69 13,990 13.7 n.a. n.a. n.a. n.a. ‘n.a.
Yemen {People’s Dem. Rep.]  1.49 860 7.6 113 738 8.20 7.42 23,7
Oceania
Papua New Guinea 2.83 490 3.8 h.a. n.a. n.a. n.a. n.a.
Africa {south of Sahara} ) . '
Angola 5.47 330 3.6 1682 314 “7.60 5,32 9.48
Benin 3.20 130 -0.3 31 : 16 6.0 10.1 19.1
Botswana 0.68 410 6.0 16 1 5.5 5.4 13.6
Burundi 3,81 120 2.7 26 . 7 12.7 10.1 13.1
Chad 4.12 120 211 a5 o - 2.3 9.6 4.6
Ethiopia 28.68 100 2.0 275 ) 10 7.6 10.3 15.8
Equatorial Guluea 0.32 330 0.9 n.a. n.a. 8.5 n.a. n.a.
Gabon 0.54 2,850 5.0 105 194 n.a. 7.4 14.9
Gulnea 5.69 150 0.2 n.a. n.a. 17.8 na. n.a.
Lesotho 1.24 170 46 2 2 17.8 3.4 5.4
Liberia 1.60 456 1.8 36 on 12,2 5.3 7.6
Mozarbique 9.45 170 2.0 3142 343 8.50 12.0% 20,12
Niger 4.73 "160 -1.3 992 32 12,58 16.43 25,83
Reunion 0.50 1,920 3.9 n.a. n.a. n.a. n.a, h.a.
Rwanda . 110 0.s 29 7C 7.0 10.0¢ 13.5¢
Slerra Leone 3.05 200 1.5 10 10 2.3 5.6 13.8
Somalia 3.25 110 -0.3 58 Cosd 16.80 g.3a 20.92
Sudan 15.88 290 0.1 3972 262 1.90 g.78 17.02
Tanzania 15.13 180 3.0 2442 168 g.5b 10.33 17.02
Togo 2.28 260 4.4 63 28 6.7 10.6 30.0
Uganda 11.94 240 1.0 ‘176 : is 1.9 6.7 10.7
Zaire 25.39 140 1.6 2168 53 10.08 21.52

n.a. Not avallable
a. 1975,

b. 1960-75.

<. 1974,

g.0b

Source: Horld Bank, Horld Tables, 1976 {Baltimore, Johns Hopkins University Press, 1976}, April 1579 data base.
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mwze | oW S gl e 0 AmE
B[4 it} 79;5@; 5.28 8.80  7.05 4
EN w82, 6-7 . 4.8 7.5 6.9 7
i B | 82. 5 7.3 9.5 7.8
8 3.6 8.6 6.3 16
x | 82 5 6.9 7.8 7.2 0
8 7.0 7.3 7.2 0
ol # 80-81 4.02 7.40 C14
&2 B | 82. 276 6.4 7.7 . 7.0 0
B M| 82, 5-7 3.8 7.0 5.3 66.7
W M {82, 5-7 4.5 6.4 5.1 83,3
& 3 82. 5 4.8 6.5 5.4 66.7
I} P 82, 5 5.5 6.4 5.9 - 25
&2 B | 82.5 3.7 5.7 4.7 87.5
) 4.2 6.0 4.8 B5.7
H B 82,5 5.3 5.3 5.3 100
_ .8 4.7 - 5.1 5.0 100
i M | 82, 5 3.8 7.3 5.6 - 55.6
8 4.6 6.7 - 5:5 87
i & | 82.5 4.1 7.2 5.9 55
. 8 4.1 7.4 .0 2
£ B | 82,5 4.2 6.4 4.9 78
6 4.4 4.5 4.5 67.5
B o® | 82.5-7 3.6 - 4.3
# M| 82.5 3.7 6.5 4.8 81
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8 3.2 5.4 4.2 0 1m
i M.l 82, 5-7 7.2 .8.2 7.1 0
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8 5.5 6.0 5.6 75
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(Menasveta et al., 1978)
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KRB0 Uy MNSBRUL ¢ AEIBOBRBBE (19784F)

oy o F B v L N A TR AR
R E CORmE | RdEE Rt '
(eg 7 £) (ng / £) (g 7€) (ng 7~ £) (ug /&)
ko 2.8 352 D 1.5 4 12,0 0.01~0.05
(AR 0.0 8 0.2 2 ,
£ 40.0 500.0 334.0 560.0 0.6 ~120
HETOA 5.0 4500 476 89.3 80

(1) UNEP/WHO [Preliminary Assessment of ‘Land-Based Sources of. PoIlutio:n' in East Asian Seas)
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61 BAMSATAY xS bchingd 3BISNE

' (Multipurpbsé Dam Proejct: Loss of Economic Development Opportunities)

5. Seﬁimeaﬁ from eroded soil 4, Upland activities {framing,

is deposited in reservoir forestry, agroforestry, roads
and reduces storage -ang settlements) cause soil
capacity. erosion, silt and chemical

pollution of streams. Sediment
is stored in delivery system
~awaiting storm events.

3. Migrants add to population
pressure on marginal and steep
slping. lands increasing soil
erosion.

2, Valley dwellers displaced to
uplands or to flood plain below
darm. C

Turbidity affects
fishery and
recreation.

7. HNutrients
inflows cause

eutrophication
and squatic weed
problem.
< 4
L 7L
VAN S SR S f A

8. Irrigated agriculture
expands; silt in water
reguires dredging of
canals.

12. Electric generating capacity reduced
through sedimentation. 8ilt damage

to turbine increases O&M.

9. Saliniiation and'watérlogging
of soils may occur from improper
irrigation.

10. Irrigation return flow &o river
may carry toxic chemicals and salts
which affect downstream fisheries
and other water uses.

11. Severe storms result in
water release and flood
plain damage.
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YT Aswan High 139,000,000 100
RERG Y Mangla 3,700,000 .75
74y ey Ambuklao ' 5,800 32
s YV=T Matumbulu 19,800 30
LYW= K;i_songo 3.,400 15

HE s S.A. El-Swaify 'and E.W. Pangler, “Rainfall Erosion in the
Tropics: A State of the Art," in American Society of Agronomy,
Soil Eroston and Conservation in the Tropics (Madison, Wisc.:
1982). :

£6-2 AUFOBONOYLLEITSRRESE

how oMo |
5oL . RGtEORRMEEN) BB BY HesiAl & BURIED H (B A)
- heTe b ' S
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* (Rl A~ OlIH%E 1 71— FOEITEBIROPL]
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Erosion in the Tropics: A State of the Art," in American Society
of Agronomy, Soil Erosion and Conservation in the Tropics
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The State of India's Environment 1982 (New Delhi: 1982).
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