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Forests and other well-vegetated wildlands also help maintain the 

productivity of irrigated agriculture. Through their watershed protection 

functions, they help ensure an adequate water flow to support irrigation 

during the dry season and help prevent inundation of crops during the wet 

season. Furthermore, by stabilizing upstream soils, they greatly reduce 

sedimentation of irrigation canals, thereby reducing the need for costly 

inputs of labor and capital to keep these systems functional. Some 40 

percent of developing country farmers live in villages that depend upon the 

watershed functions provided by forests. Agricultural export crop 

production valued at $36 billion per year depends upon the water supply and 

soil stabilization functions of forests (Clay, 1982) . 

When forested or other well-veg2tated wildlands are eliminated. 

the damage to agricultural output can be r.evere. For example , the capacity 

of India's Nizamsagar Reservoir has been reduced from almost 900 million 

m3 to less than 340 million m3 by sedimentation resulting from 

deforestation. As a result, there is now not enough water tc irrigate the 

1,100 km2 of rice and sugar cane for which the reservoir was intended, 

and local sugar factories have considerable underutilized capacity (IUCN, 

1980b). 

A recent evaluation of the agricultural development potential of 

tropical America noted that hills (d~fined as areas with greater than 8 

degree slopes) and highlands (flatlands well above sea level) cover 

approximately 50 percent of the land area of Mexico, Central America, the 

Andean Pact countries, and the Caribbean Islands (Rockefeller Foundation, 

1981). The report recolllillended that a large portion of these lands be given 

"protection management" on the basis that they perform their maximum 

agricultural service when left in a natural condition. This is due to the 
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prevalence of steep slopes, high rainfall, and thin soils, with a high risk 

of erosion or damaging runoff of water (Hahn, 1982). Evidence such as this 

indicates that the best possible support for agriculture sometimes means 

ensuring that certain important wildlands are not converted to agricultural 

production. To open these strategic natural areas to unsustainable uses 

can be tantamount to "killing and eating the chicken while others 

(downstream) continue to depend upon the eggs" (Miller, 1982d). 

Wild.land management measures can als11 benefit agriculture by 

preventing or reducing damage by wildlife to c~ops . For example, no 

measµres were taken to establish protected are,ls an<'.: migration corridors 

for wild elephants in the Bank- financed Johore Land Settlement Project in 

Malaysia (effective 1974). When their natural fore~t habitat wae 

destroyed, the elephants invaded and destroyed many young oil palm 

plantations, apparently on purpose (i.e., not ; 'or food, n.or accideota1ly). 

Losses of 46 percent of plantings, resupply of youn~ p.lants , del~ys in 

settl ers I entry, and animal control measures a :•.l coot. ri buted to the 

Project's 94 percent cost overrun 2./. This out, :ome r-.ould easilJ have been 

prevented at low cost, had appropriate wildland man;i..gement me.asl!::-e~ 

(Section 4.2) been taken to secure enough prot1 rcted natural habi.tat for the 

elephants. Similarly, wildlife damage to cropu is conciderablc in the 

Ban1c-supported Nepal Settlement Project area. ,rhere no wildlife r~serve~ 

were provided. 10/ (This Project also received weak Borrow-ar support 

because it directly contravened the government s interest in conservati.c;!! 

and wildland management-see Chapter 6.) 

Certain types of wildlands are criticiilly important to many inland 

and coastal fisheries t hroughout the world. Many economically important 

species harvested at sea depend upon coastal wetlands and shallows, 
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particularly mangrove swamps , salt marshes, estuaries, and coral reefs for 

survival during part of their life cycle. In fact, these coastal wildlands 

provide essential food or shelter for fishes, crustaceans, and molluscs 

utilized by an estimated two-thirds of the world's fisheries. Some of 

these, such as shrimp , are among the most commercially valuable species 

( IUCN, 1980b). Much of the decline in fishery production that is normally 

attributed t o overfis hing i s due in greater measure to destruction of these 

important wildlands. For example, destruction of coral reefs to produce 

lime in Sri Lanka caused a local fishery to collapse (IUCN, 1980b). The 

economic loss of diminished marine fisheries related to the elimination of 

coastal wetlands i n the United States alone has been es timated at $86 

million per year. 

1n Indonesia, mangrove swamps and coastal estuaries provide 

critical s·ipporc: systems for an annual catch of shrimp and fish valued at 

$194 million. During their vulnerable juvenile stages, shrimp and many 

important fish species depend upon mangrove swamps as a nursery habitat, 

and upon the re1112.ins of fallen mangr ove leaves for food . It has been shown 

that there is a direct, linear relationship between mangrove area and 

shrimp populations in Indonesia, such that every decrease in mangrove area 

may lead t o a proportional decline in the shrimp harvest (WWF, 1981b). It 

is ironic that mangrove swamps are of ten regarded as "underutilized" land 

areas, while the fish and shrimp that they directly support are (often 

justifiably) considered overexploitej. It might be more appropriate to say 

that current fishery production by mangroves (hence, mangrove area) is 

insufficient to meet human demand. 
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Other types of wildlands provide essential support for inland 

fisheries, often in remarkable ways. For example, the seasonally flooded 

varzea forests of the Amazon Basin sustain many species of locally valuable 

fish through the fallen fruit that the fish eat when the forest is flooded 

(IUCN, 1980a). 

Wildlands are important to the energy sector of developing 

countries by protec:ing and enhancing the power production of hydroelectric 

dams. When forests or otter well-vegetated watersheds are cleared, 

reservoirs often be ~ome ~11,1,;h shal.lowet' due to sedimentation. As a result 

of decreased water ;torag~, electricity generation is curtailed and the 

useful life of the ~ydroelec-:.rlc i uves tment: is shortened . For example, the 

useful life of the . unbukJ b.'l l)a_rr, i n tht: Philippines has been cut from 60 to 

32 years because of deforei;tation (IJSAID, 1979). Virtually all of 

Colombia's Anchicay.i Res1.:1voir had f::l.lled with silt within a decade of 

operation (Allen, 1' 172). r,~f0restat.ion has led to daily electricity 

rationing in Bogota Colc•11~bia, by causing the Guatavita hydroelectric 

complex to operate ,1t onJy one-eixt'h of normal capacity (World Environment: 

Report, 1981). Sucl , losr~s in '!)Owe.r gene.ration capacity translate into 

impaired industrial growth. Cit" th€ massive expi!nditures required for 

reservoir flushing c,r dredging ( ever. if p.:-acticable). or construction of 

replacement facilit: .es fr,r gener.ating power. 

The impor1ance of forests and othe.r well-vegetated wildlands in 

protecting hydroelectric investment,; is ~widect in the case of the Guri 

Reservoir in Venezutla. The economic analysis conducted in 1976 predicted 

severe erosion and significant shortening of the dam's useful economic life 

if agricultural development were allowed in the watershed area (Biswas, 

1979). As a result. the government chose to forego agricultural 

development in this area, concluding that the costs of impairing the 
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investment in the dam were greater than the anticipated benefits from 

agricultural development. Furthermore, the government also decided not to 

build timber roads in the area for sustained- yield logging, because of the 

risk of uncontrolled colonization that roads might promote (Hahn, 1982). 

Instead, the watershed area is now managed as part of the expanded three 

million hectare Canaima Gran Sabana National Park. Watershed management 

above the Guri reservoir greatly prolongs its useful life and augments the 

power generated, thereby reducing the need for additional power sources. 

Forests and other wildlands are also important to maintaining 

adequate water supplies throughout the year, in urban as well as rural 

a reas. In this manner, intact wildlands can benefit public health and 

certain types of industrial output, both of which depend upon the 

availability of high-quality water. For example, deforestation may make 

it more difficult and costly to supply clean drinking water in Panama City 

(Allen~ 1980). In some rural areas, deforestation causes groundwater 

sources or springs to become dry, thereby forcing people to drink from 

polluted streams. In Haiti, deforestation contributes to the malfunction 

of urban sewers in Port-au-Prince (Ledec, 1984). In Colombia, 

deforestation associated with the Bank-supported Caqueta Land Colonization 

Project has caused some rivers to run dry part of the year (while producing 

seri.ous flooding and erosion during the rainy season) g/. The benefits of 

-wildlands' water supply services are often recognised only after wildland 

conversion has taken place. 

Wetlands, particularly marshes and swamps, help maintain 

high-quality water supplies in another manner-by naturally absorbing and 

breaking down pollutants. The economic value of the tertiary waste-water 

treatment and support for fisheries provided by one tidal marsh in the 
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United States has been estimated at $205,000 per hectare per year 

(Gosselink, .!.!_, al., 1974). The groundwater supply, water purification, 

soil erosion control, and streamside fertilization functions of a 

930-hectare swamp and riverine forest wildland in the United States have 

been valued at $1.8 million per year (Wharton, 1970). Comparable research 

in many developing countries is likely to produce similar data. Mangrove 

swamps enhance fresh water supplies in yet another way: their presence can 

r educe saltwater intrusion in coastal areas, thereby helping to keep 

gro1.1.11dwater supplies fresh. 

T.he carel ess conversion of wildlands can impair public health by 

o ,.:hc::- means as \!ell. Schistosomiasis and other water-related diseases that 

can r. pi:-ead afte"Z" i:onversion of free-flowing rivers into reservoirs are 

wid1~ly t·ecognized , and mitigatory precautions are routinely taken in Bank 

µrejects JJ./. ~owever, other types of public health problems can develop 

s.s " d:i. rect res\:lt of wildland conversion. For example, in South America, 

yellow f ~v~r is naturally transmitted among monkeys by Haemagogus 

mosqultoeR, Sine~ chese particular mosquitoes naturally inhabit the sunlit 

fo:-est canopy rat.her than the shady forest floor, humans are not normally 

t,xr,osed to r.hem unless trees are felled. If bitten and infected, forest 

wc,rkers 3.-:.t ss carriers , taking the virus to villages and cities, where 

urtian-dwell:i..n6 mosquitoes (notably Aedes aegypti) are present to transmit 

the dj_,;;ease among the general public (UNESCO, 1981d). These examples 

iudicate possible tnstances when wildland conversion would not be justified 

simply because of t:he serious public health risks involved. 

Wildlands also provide significant benefits to the transportation 

sector of developing countries. Their watershed functions help protect 

roads from being made impassable by floods and landslides, both serious 
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