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1. Overv iew of t h e  Wa te r shed  M a n a g e ~ n e n t . P l a n  

The development of Hail Haor watershed management plan is supported under the umbrella of 
MACH project being funded by USAID tl~rough Winrock International. The plan, prepared by 
tlie Center for Natural Resource Studies (CNRS), envisages integrated development of Hail Haor 
basin and its watersheds spreading over the Satgaon, Foyzabad and Balishira hill ranges of the 
Sreemongol Upozila of Moulvi Bazaar district. 

Bangladesh, though by a id  large a flat terrain country, its north-eastern region has a unique 
undulating landscape foniied during tlie tectonic movement of the continental plateau. In the 
proccss, big water bodies with decp dcpressions, locally called lfoor, had been Formed naturally. 
The Hail floor and its waterslieds, tlie command area of this ~nanagelnent plan, is situated in this 
north-eastern region, and is unique having a distinct hydrological regime that governs the 
ecosystem. Oalishira, Solgaon and Foyzabad hills, which are the waterslieds of Hail haor, drain 
water to this Haor tlirougll a large number of hilly streams as well as overland flow. High rainfall, 
dcep forests, a multitudc of riparian vegetation and highly productive wetlands made this part of 
the coootry a natural sanctuary for diverse and productive aquatic and terrestrial flora and fauna. 

I In tlie not too distant a past, Hoil ifaor waterslieds with its diverse range of habitats had bcen a 

I depositoly of rich biodiversity. But due to wanton destruction of tlic watershed vegetation and 
I changing of land configuration through onwisc soil working on fragile sloping terrain, and also 
j destruction of wctland vegetation and aquatlc resources o f  the hoar basin by ~ndiscrimitiatc 
? 

felling and overexploitation, the resource base is now in a crittcal stage with many spccies of 
I 
i flora and falina either totally extinct or dangcrously threatcned with cxtinction. If the trend of 

dcstniction and misose continues unabated, this will bring disastcr for the country bcsidcs 
resourcc scarcity, gtowing resourcc deficit, and multi-dimensional sufferings of the citizens. 

t Addressing this catastrophie situation calls for iinmcd~ate rcnicd~al intcrventions I-lowever, tlic 
niagnitude of activities required for rcmedy is so big, and tlie intermingling of human habitation 
fvitli the resource basc is so intimate and intricate that remcdial measures without people's activc 
participation in the problem identification, program planning and inipleo~entation, and 
cnrorcement of conservation measures arc not likely to bring sustainable results. MACH project 
lias therefore been launched to halt further deterioration of the already aggravated situation, 
ameliorate tlie devastated resoorce base with csacting interventions, re-create tlie lost rcsources 
ant1 improve tlic degraded ones as ql~ickly ns feasiblc following the strategy of cotnmun~ty-based 
developinent approaches. 

2. Gaals and Objectives of the  R'lanagement plan 

The Goals and o l j e c t i v  of tlic plan is to dcmonstratc on a sub-watershed scale; improved land 
and water management practices that are conducive to improving the quantity and quality of 
watcr, reducing the sediment inflow into tlie haor basin, augmenting soil fertility and agricultural 
productivity, creating congenral habitat for forest-based resouree production and long term 
sustainable utility of haor basin as productive fishery ground. The recommended land and water 
use practices would be environmentally sound, teclinically appropriate, socially acceptable and 
econoliiically justifiable, and would liopefully ensure sustainable supply of thc overall natural 
rcsources for enjoyment and bcnefit of the citizens. 
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3. Restoration Planning 

Hc~il hoor watershed wit11 its vast undulating area eoverage is a very complex biota having 
diversified land-use and over exploited resource base wit11 degraded or  depleted natural resource- 
Type of resource as well as economic status of user communities of the watershed, their origin, 
customs and religious belief differ with people living at different elevation situations of the 
watershed. Various criteria are required lo  be considered in regard to restoration O F  watershed as 
well as effecting development of adjoining villagers. Tliese criteria, falling under the 
category of (1) Restoration criteria and (ii) Rural developnlent criteria, have been carefully 
analyzed and considered in the process of carrying out restoration planning and prescribing 
various rcniedial measures. 

4. Watershed Ecosystem M s n a g e l n e ~ ~ t  Plan 
i. Awareness Campaign 

To  aware the watershed living con~munities on die functionality of watershed and interactions of 
the user communities, and also on sustainable natural resource management, strong awareness 
campaign is necessary and would be conducted during the plan period tiiroughout the ,\'atershed. 
To  this end, various tools and strategies like - Ulha,? Baithak, village level meeting, UnZa*r 
meeting, Bnrrl song, village dra,,~n and rally would be organized School awareness proL!raln "lid 

cross visit of the beneficiaries to successfi~l demonstration sites would be organized. l'OSters, 
leaflets, pamphlets and the like, with environmental messages would be d e v e l o ~ ~ ~  and 
distributed. Depending on the populat~on density, clustering of the settlements and accessibility 
the nuntber of meetings and other activities ~vould be decided and conducted. Agreed nunlber of 
sucl~ activities would then be monitored both on numbers, quantities and outputs, and in the 
agreed manner and time frame. 

ii. RiverIFlood Plain Habitat Rcstorstion 

i\ significant portion of thc rural community living in tlie neigiiborl~ood of Hail Ifflo" "re 
dependcnt on Chnms, Rivcrs, and ncelr as n.ell as the surrounding watershed resources 
basic liveliliood and food security. For supporting tlie expanding population, ighted 

agriculture extension programs were undertaken ill tlie past without considering 10"s lerm 
daninge to  ecosystem. These programs have seriously degraded wetland habitat with consequent 
reduction of netland product outpot. Tlie connectivity aniong water bodies of different he"ls, 

canals and rivers also deteriorated due to siltation that ensued in consequence of such pro6ran1s. 

This plan aims at rcliabilitation of the aquatic and terrestrial habitats by adopting 
approaclles as the most pragmatic \ray of  ach~eving the desired sustainable results. ~ c s t o ~ ~ ~ ~ ~ ~  
the watershed and wetland liabitats would bc achieved through aggressive soil and  water 
conservation measures including re-covering ofthe denuded catcl~rnent areas with vegetation and 
adopting appropriate land-use management and cultural practices. De-siltation nieasurcs 
program for re-excavation of 40 ha of Beel area and 10 km canal bed within the Haor bas'" 'I' 

next 3 years(2001-2003). More beds  and khnls need re-excavation and these a r c  identified 
according to  the desire of t l ~ e  community as \veil as on tlie basis of technical and  strategic 
considerations. 
Restoration of connectivity between Kt~sl7iynr.n and Hail hnor is contemplated though  re- 
excavation of Shokha Bornk trunk canal and 5 other eanals off Sl~okha Bornk to U o r o  hno r .  A 
total of 30km stretch canal is planned for re-excavation in this program to r c-establisli 
conncctivity. T o  restore and enhance convenient environment of the wetland/floodplain, t)'pical 
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swamp forest species like Hual, Koroch. Borun. Pitoli, sheora. Jorul etc., ieeds like Murta. Nol. 
Khagr-a, Ikr, Binno grass, and Cane will be planted on available swaml~land Protection will be 
affordcd to 5 ha swampland in appropriate location in t11c hnor basin to facilitate recn~itment of 
natural regeneration and watching out vegetation succession. 

The plan lays high empl~asis on awareness creation among the resource users regarding the 
importance of, and necessity for swamp plantations in fostering fisheries development and 
attracting local and ~nigratory birds that have syn~biotic relationship wit11 productive fisheries. 
Suitable community organisations 'will be evolved at different tiers of the society and 
adtninistration to develop, manage and regulate the harvest of natural resourccs of Hoor and - 
watershed. Community's willing and active participation will help restoratiotd enhancement of 
woody and non-woody vegetation, and also help establisl~ing sustainable management of the 

I resource base and the resources. 

Riparian vegetation along 25-30 numbers of chharas will be restored for stabilizing chhara 
banks, and also create a tree covered corridor for wildlife movement. Afforestation will be done 
in the upper reacl~es of the watersl~ed to reduce erosion and increase ground water percolation 
recharging the aquifer layer which will eventually augment dry season stream flow and help 
retention of grater depth of watcr ill the hoor basin. 
Land use managcment in the hills and valleys will take the shape of appropriate orchard 
lnanagement throogl~ extension programs. This will ellsure optimal and rational use of  water, take 
care of proper land use and reduce siltation of water bodies. Sanctuaries for wildlife and aquatic 
living bcings will be establisl~ed to enhance the population of indigenous wildlife and recruitment 
of fisb. MACH projcct conten~plates to establish 30-35 aquatic sanctuaries witllin the ifflil Hnor 
basil]. 

I i i i .  Land Use Managenlent 

I : a. Tca: About 36% laud area of thc watersl~ed is estimated to be under i ~ i t c ~ ~ s i v c  tea eultivatio~~ 

i wvl~ich follows contour line planting. Despite tea planters claim that splashing a c t i o ~ ~  of rain drops 

! and soil crosion from run-off arc not sevcre under tea becausc of overhead vegetation coveragc 

I tint intercepts rain drops and rcduce its splashing erosive power, soil erosion and land slidc do 
occur cspccially in dclicate land siti~ations. To  counteract this, at times various soil 110ldil1g 
grasses like Guatemala, Java Citronella, Vetivcr are planted by tea growers. The present efforts in 

I this direction are small scale and casual activity. Tea gardeners would be persuaded to undertake 
such grass cultivation and other soil conservation and land reclamation contrivances as regular 
activities particularly on sloping watersheds. 

b. Len~on  and  Pineapple: Some 4% of the iTail Hnor watershed is covered will) lemon and 
pineapple gardens; cultivation is pursued on sloping termin. Thcsc lands arc ovenvheln~ingly 
sandy soils and higl~ly erorivc. Curret~tly, thc cultivators follow 'across the contour' plantation 
technique wliicl~ is highly provocative of soil erosion. Adoption of 'contour plantation' technique 
with nurse crop in substitution of the damaging 'across the contour' system as  a t  preset, and 
avoidance of steep slopes (> 45% gradient) for pineapple cultivation are the key strategy to 
reduce soil erosion. Pineapple gardeners are shy of adventuring new cultivation method. 
Popularizing contour planting' technique will be done under the project by establislling 
demonstration plots. Two such demonstration plots have already been established during 2001 in 
the upper reaches of .Joira chharo and they are performing well. This plan prescribes for 
establishing 8-10 more such demo plots in conspicuous locations during 2002 -2003 so that [he 
local gardeners witncss the succcss and beneficial effects of contour plantation culture, and arc 
convinccd and encouraged to adopt the technique. 



The plan also recommends adoption of intensive cropping management for lemon and pineapple 
on undulating land at tlie upper catchment of the watershed. Conversion of natural landscape by 
bench cutting/ terracing is mostly done by the lemon and pineapple planters that causes terrible 
soil erosion and landslide. 'Illis has got to be stopped on dangerous steep slopes, and regulated in 
flatter terrain througl~ appropriate interventions like terrace retaining hedgerow planting with soil 
binding grasses and plants(Boga niedillo) in the down slope. 

Less water requiring crops like wheat, niaize etc. would be experimented in the water scarce areas 
of the watershed. This will be conducive to increased water flow into tlie haor basin. For tlie 
entire watershed areas of Hail haor, about 50-60 dry Fanning demonstration plots would be set up 
for dissemination of dry fanning idea. Agricultural extension services and its awarcness programs 
on the relevant topics would be conducted in support of the dry farming. 

iv. Water Use Mnnngernent 

Water nceds, accessibility to water sources, water use and water sharing are of crucial importance 
ill detertnining the soundness of watershed management functions. An estimated 6 billion m3 of 
water flow into thc Hnor pcr year through the hilly Chhorns. In the recent decades, tlie dry season 
water flow in the streams and thence to tlie Haor  basin is decreasing due to lesser percolation and 
poor recharging of underground aquifers. Wl~i le  forcst denudation is responsible for the fornier, 
~vitlidrawal of water at tlie upper reaches for irrigating crop lands and orchards in tlie dry season 
is partially eausing less water flow into tlie hoor basin. Interventions like afforestation, 
regeneration of  riparian vegctation, reduction of watcr losses tlirougl~ run-off etc. are thc 
appropriatc basic strategies to promote greater percolation into the sub-soil dltriiig rains and 
thereby increase secpage and dry season f low Tllcse interventions will be adopted. 
Pragmatic water sharing is very important Tor dry season fariiiing in the different reaches of the 
stream sections. Water loss by evaporation during dry season irrigation is tremendous. Awareness 
program and right agricultural tccl~nology regarding cflective irrigation n.ould be disseminated to 
the far~iicrs ivitli the objectivesof acl~ieving rcdtiction of water losses Sluice gate would bc 
establisl~ed in some streains to denionstratc prol~er distribution of watcr in the upper and lower 
rcaclies as well as to rcduce misusc Water rcservoirs or poitds \r-ould bc cstabllshed and revived 
for facilitatillg irrigation. 

Introduction of lcss water requiring crops in tlie water scarce arca should be considered an 
effective strategy to reduce water needs, tliis will be encouragcd Orchard managcmcnt extension 
program would also bc lielphtl for rational distribution of surface water. T o  this effect, 
nl~propriate cstension scrvice will bc made available 

v. Fislicrics Managelnent 
Because of a number of exacting reasons, the ricl~ fisheries of Hoil lioor is progress~vely 

degraded and this trend is continuing. Of tlie various eauses of tliis adversity, habitat degradation 
is tlie formidable one The heavy silt load coming from the catchment is responsible for siltation 
of tlie water bodies and creation of unfavorable habitats for fish. Loss of connectivity between 
water bodies is yet another cnlcial factor degrading the habitat. Lack of indispensable 
conservation enforcements at different times of the year and at different stages of fishes' life 
cycle, absence of right management practices and fish ovcrexploitation are other important causes 
for declining fisheries. 

Community-based resource conservation, development and management through direct 
involvement of local resource users are the conceptual basis for tlie fisheries development under 
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tile plan. The project intends to find a system and strategy of management along with the 
stakeholders through participatory planning, management and conservation enforcements that 
will include periodic ban on fishing, ban on fry harvesting, stop de-watering of water bodies and 
other activities as decided by RMOs. Awareness campaign will be conducted through out the 
~vatersl~ed explaining the fisheries production system, sustainable harvesting, importance of brood 
stock and need for their conservation, water body's connectivity, danger of over-explolt~tion etc. 
Preparation of a Management Manual in a simple and local varnaculuar language highlighting 
the basic fisheries management aspect is also contemplated. An agreed guideline would be 
developed and supplied to the comnlunity resource managers for affording systematic 
management o f  the fisheries resource. 

Natural recruitment through successful migration of fish from wintering habitats to breeding and 
feeding habitats is a key factor for sustenance of floodplain fisheries. Ecological management of 
floodplain fisheries is a major focus of this management plan. The project activities will address 
the management of the ecosystem and emphasize habitat restoration and enhancement, 
conservation of species, and pnident use of resources. The plan prescribed the following fish 
rcstorationl enhancement interventions 

Fish Habitat Restoration and Enl~ancements: This would be accomplished through 
restoration and enhancement of the quality of habitat that was degraded due to anthropogcnic and 
natural causes so that the natural and self-regenerating system of capture fisheries is ensured. 
Activities include de-siltation of canals and beels, wetland afforestation with liydrophilic species, 
fish-friendly operation of sluice gates, and re-establisl~ment of connectivity between Kushiara 
rivcr and Hail haor. 

Fis l~ Sanc t~~x~.y lWinte r ing  Refuge: Dry season is the crucial time experienced by the fish 
population when most of the fish habitats arc dry or nearly dry. At this time, fishing pressure goes 
up, water quality degrades and water abstraction peaks Thc cumulative effect of all these factors 
make the fish vulnerable to higher natural and fishing mortality. To  address these advcrsc issues, 
the plan provides Tor re-excavation of beels, pagars and canals within the project area to create 
sufficient extent of dry scason fish-refi~gc. Small fish sanctuaries in river pools and beels would 
be developed wit11 bn1s11 sllelters to enl~ance habitat quality and help preserve parent stock of fish, 
shrimp and other aquatic biota. The project woi~ld motivate tlie community to recognize and 
respect t l~e refuge area so that parcnt stock is conserved during the dry season. The overall effect 
would be the re-population of the habitat for tlie next monsoon. 

Wise UsdSustainable Fisl~ing: Sustainable fishing is extremely important to ensure continued 
supply and productivity without wliicli natural fisheries collapse. Sustainable fishing of course 
does not mean complete discontinuation of fishing. Rather, it comprises flexible fishing 
regulations which tlie communities themselves can regulate and practice. The regulations could 
be t ~ m c  specific, gear specific and even location specific. The project would therefore encourage 
the userdfishers to adopt wise resource use practices in their water bodies and s~niultaneously 
also cater for tiding over fishers' snstenance during hardship period when they are not fishing. 
This could be effected by stopping, for example, fine mesh seine net fishing for 4-6 weeks at the 
beginning of monsoon flooding. This would allow many species to breed and many young fish to 
put on quick, early growth. Similarly, use of the current net would be restricted for specific time 
period in the defined areas, as deemed appropriate. 

IGA to Help Acl~ieving sustainability: Attainment of sustlinability is only possible when the 
local users, who depend on the resource for their livelil~ood, arc educated, motivated and given 
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Uie responsibility of managing their owl1 resources. The fisher community will therefore be 
educated and motivated by the project staff about the need for sustainable fishing. Tiley are of 
course aware of this fact but driven by extreme poverty and lack of alternative income source for 
subsistence, they painfi~lly violate the basic norms of fishing. So IGA will be introduced to tide 
over the crisis period when fishing would need to be compulsorily stopped in the greater interest 
of sustainability. 

vi. Habitat Restoration 

n. Re-generation of Vegetation: Based on tlie currently practiced land culture and vegetation 
coverage and its management protocol, 9 different types of habitats are recognised in the Hail 

haor watershed. These habitats are: beel, paddy fields, human settlements, riparian zone, lemon 
and pineapple garden, tea garden, rubber garden, natural forest and plantation forest. With no 
exception, all these habitats are continually degraded due to  both natural and man made causes. 
Re-establisl~ing the ecological balance and mending the damages already done are the practical 
ways and means to habitat restoration. 

For wildlife habitat rcstoration, natural and plantation forest cover would be conserved and 
augmented. Through awareness campaign among tlie forest resource harvesters and forest 
neighbors, as well as tlirough strillgent ellforcement of law, the problems of soil conservation and 
watershed management are sought to be addressed. Deforestation, hunting and shooting, over 
harvesting of resources, would be discouraged or even banned with appropriate provisions of 
compensatory measures for the owners and users. To  effect all these regulatory mensurcs, tlie 
project will maintain cordial, close liaison with FD. 

(1). RestorationlRel~abilitntion of Riparian Corridor: Degradation of riparian corridor resulted 
in isolatioddegradatioddest~ction of the natural habitat. The ecological balance has obviously 
been disturbed. Because of the degradation and most oRen isolation of  the habitats, the wildlife 
movement became restricted, and they become endangered due to shortage of food in limited area 
and lack of  secured shelter. Riparian vegetation to function as a corridor for wildlife movement, 
streani bank stabilization and building additional resource for tlic RMO members will be 
establislied under the MACH project. LVien established, sueli plantation would restore important 
connectivity among different habitats. 

(2). Conlour Hedgerow Estnblislimcnt: To  reduce the quantu~n and speed of surface run-off 
from the sloping terran, and to accelerate the water infiltration into the sub-strata for bettcr 
recharging of the aquifer layer of tlie watershed, live hedges of Bogn rnadula, Java Citronella and 
Vctiver grasses and other ground flora would be established on tlie hill slopes in contour line 
layout especially in the orchards. When established, tliese will have the effect of reducing shect 
and gully erosion. This will be a collaborativc program with the gardeners and prior training to 
their field workers and supervisory staff mould be necessary. MACH project will endeavor to 
impart such technical training. A nun~ber of nurseries would be established to produce and 
supply requisite veliver slips/tillers. 

(3). Afforestation and Refores ta t io~~ 
According to tea estate management and Icmon-pineapple gardeners, about 2000 ha of lands are 

lying barren in various gardens in the upper catchment of watersheds. These barren hills and 
l~illocks are currently contributing to severe soil erosion and land slide. These delicate lands 

would be brought under afforestation program under the MACH project in eollaboration with the 
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landowvners where multi-storied vegetation with ground cover will be established. The 
reforestation program in the watershed upper catchment would require about 5 million tree 
saplings. Indigenous tree species like Chapalish, Chickrassi, Garjan, Tels~ir, Champa, Rongi, 
Jorul, Sil Koroi, and domesticatcd fast growing and high valued exotics like Mahogany, 
Akashmoni, Mangium, and Teak should be the species choice. Afforestation in the encroached 
Khns and Tea estate lands would be collaborative in respect of investment and profit sharing. 

(4) Swamp Plantation 

Inside the Hail Haor basin, tl~ere exists some raised land, locally called Kanda. These are 
currently dominated by natural growths of Dholkaln~i and Hogla (in the dry season only). In order 
to improve Hoar ecology and to enl~ance quality of habitat for fish and birds, as well as for 
creating new resources for tlie neighboring people, swamp forest will be recreated on the kandn 
lands and also along the banks of the chharas. EIydrophilic trees viz. Hijal, kamch, kadam, jarul. 
Pitali. Borrm. Sheora, ond reeds like Nol, Wiagm, hogla, chailla, binna grass etc. and cane would 
be re-introduced to improve aquatic habitat. To  enhance the quality of aquatic habitat, about 100 
ha of fallow raised land would be planted under tlie swamp land afforestation program. 

(5). Estnblisl~ment of Project Nur-sery 

To be able to plant seedlings of the desired species and of the prescribed lieiglit spccificatio~~s (2 
ni tall), the project will be required to raise its own nursery stock because hvdrophilic species 
seedlings are not raised in comlnercial nurseries. Nursery of swampland species should constitute 
an important activity under the MACI-I project. 

b. Dio-reserves and Snnctunry Development 

Tlie bio-diversity of Iiajl boor rvatershed has declined alarmingly. The degrading trend is 
continuing even now. The current tlrreats to diversity loss arise primarily from habitat dest~uction, 
over exploitation, population expansion and global change. Despite extinction or endangered 
status of Inany indigenous species, some 164 wildlife species have been recorded in recent 
inventory tliat includes 5 amphibian, 17 reptilia~i, 88 avifaunal and 19 mammalian species in tlie 
Horl haor watershed. Tlie plan recognized the need to ensure conservation of the existing bio- 
diversity through effective liabitat protectio~i and facilitating undisturbed regeneration. Part of tlic 
forest area should be dcclnred as bio-rcscnres for wildlife. For ensuring a safe home for tlie 
remaining wildlife populntion of the projcct area, a buffer zone should be established around tlic 
Safgaon and Lo+vachhorn Reserve Forests ~vliere only scientific aetivitics would be allowed; no 
commercial exploitation of resource nor plantation activities sl~ould be permitted. To materialize 
this objectives, tlie project will establish higher level contact with FD and MOEF. 

In the swampland, afforestation would be dnoe to create sanctuary and habitat for aquatic 
wildlife and migratory birds, and restore symbiotic relationship between fish and vegetation, and 
fish and bird population A 5 1x1 sanctuary of aquatic wildlife is proposed to be established within 
the proposed 100 ha swamp forest to study tlic nature and natural changes in their tme 
perspectives. 

vii. Rural Development Management 

Population pressure on one liand, and lack of tecl~nological developinent for proportionate 
increasc in agricultural and horticultural productivity per unit area to match up wit11 incrcased 
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demand on the other, are the primary causes for overexploitation of resource, misuse of resource 
base and the overall degradation of  natural resources and plant and animal habitat. A combination 
of rectification portfolios including conservation practices, wise use of land, and reduction of 
degrading pressure on land are necessary to restore the hail haor watershed. 

1GA to off-set total dependence on resource harvesting from haor and watershed, and avoidance 
of risk entailing hill cultivation are required to reduce human pressure on the watershed resource 
base and halt its degradation. RRA conducted by MACH project revealed that the project area 
population mostly chosen cattle farming, poultry rearing, orchard raising and tree plantation as 
IGA. However, tecilnical and financial support would be needed by them to create efficient 
manpower, help adopting right technology and permit necessary investment for IGA. The project 
\vould endeavor to provide for all these essential services. 

viii. User Management Group  Development 

Management and protection of  natural resources at the initiative and involvement of the user 
community is the pragmatic way to make sueh resources sustainable in the long run. But 
prcvalence of poor literacy in the rural areas is a fundament11 snag standing on the way of such 
orgnnized participatory development. It is necessary to aware and educate the user community 
about t l ~  current status o f  the natural resources around them and the impending need for tlieir 
proper development and management exercising due restraint in resource harvesting. The project 
concentrates on, and intends to work for sustainable development and pragmatic managenient o f  
the overall watershed rcsources following a community-based management approaches. 

The plan therefore proposes that developlnent activities conceived for Hnil Hnor watershed 
improvement 11ke rehabilitatio~i of water bodies, connectivity improvement, regeneration of 
riparian vegetation, erosion protection ete, would be implemented with the active participation of 
the community user groups. Befitting R e s o ~ ~ r c e  Management Organizations (RMO) would be 
formed involving all the resource users surrounding tlie resource base to conserve and sustainably 
manage tlie resources along with constant part~cipatory monitoring and evaluation. Standard 
procedure for stakel~older analysis and tl~cir incorporation in the RMOs would be ensurcd. 

A second tier committee, U n i o ~ ~  Resource Management Committee (URMC), would be 
formed for each Union. This will include representation from all the RMOs of thc Unlon and 
headed by UP chairmen. While the RMOs would take care of individual resource base and 
resources therein, performance ofall these RMOs would be taken care off by the URMC. 

A filial APEX body for tlie Hail Hnor watershed and water bodies would be formed at the 
Upazila level. This APEX body would include local government representatives (UP chairmen), 
Upazilo level GOB officials of concerned departments, NGOs concerned in this program. This 
body, called the Local Government Co~~lmi t tee  (LGC), shall bring management issues to the 
notice o f  the relevant central government authority (Ministry) concerned with iiatural resource 
rnanage~nent o f  the watershed and boor basin. When fully worked, a total of 50-60 RMOs, 7 
URMC and one APEX body (LGC) would required to be formed for the cntire Hnil hnor 
watershed catchment and haor basin 

ix. Monitoring 

In order to keep proper track of tlie direction of program activities towards reaching tlic desired . . . 
V l l l  



I goals and achieving the set objectives, regular monitoring would be required and would be 
conducted. The intermediate findings from the monitoring data would be analyzed, on-going 
evaluation done and appropriate management interventions would be adopted. Evaluation of tlie 
project would be based on tlie baseline scenario and impact monitoring. The following 
monitoring tools would be used: 

I) PItoto Points Photo points at 1 km distance apart are permanently fixed on the chhara 
bank by fixing T-shaped RCC pillars. Pl~otographs showing existing bank condition of 
chhara at these fixed points would be taken which will serve as a baseline status of 
chhara bank before intervention. Such photographs, facing both upstream and 
downstream directions of d ~ e  concerned chhara, would be taken. Successive pictures 
would show the status of bank alot~g witli riparian vegetation before the project and with 
the project intervention, at different stages of the project life. 

ii) Water Discliarre: Hydrology of Hail Haor watershed is directly ~nfluenced by the 
drainage of hilly streams and surface run-off from the watershed. Out of 59 big and small 
cliharas draining to tlie Haor: about 20 representative chharas will be selected for water 
discharge monitoring. Thc year round water discharge monitoring would be conducted at 
7 days interval. 

iii) Sediment Load: Sediment load of chhara water would be measured by collecting water 
sample from tlie chharas during water discharge data recording. Standard hydrometer 
method for measuring tlic sediment particles of water would be followed for assessing 
suspended silt carried by flowing water. 

iv) I~~to l s ive  Slrrdv o f  Sedin~errt Loadi~rr: Intensive monitoring ~vould be done on tlie 
selected chharas to study tlie intensity of sediment loading and out flow from varying 
sub-watersheds,. For such intensive study, tlie sub-waterslicd might be divided into 
segments based on tlic vegetation status and land use. The data would be collected in 3 or 
6 hour intervals for a wcek ~vliich would be continued from early to late monsoon i . e  3 
rounds in the nionsoon (May to August). Tlic protocol for sedinient loading plus the 
rainfall data collection will be followed for co~nparative sediment loading study. 

) Rai~tfall: Rainfall would be measured for every sub-watershed by sctting rail1 gauge in 
the sub-waterslied area. During sedinient n~onitoring rainfall data ~vould bc collected 
si~iiultancously with intc~isive sediment loading data collection. 

vi) I,nfrd Use Survel~: Land use survey is a very important task for comparative studies of 
the outflow and sediment load of  sub-watersheds because land usc variancc would make 
a lot of difference in this particular parameter. Erosion intensity is directly related witli 
land use paltern. Land usc srlrvcy for eacli chhara will be donc using tlic Motlzn maps for 
ind~cating land usc locations. 

vii) Vepetntiorr Mo~~iturirtr: Regular monitoring is cruc~al to understand the impact of 
project intervention on watcrshcd vcgetation. This will be accomplished through 
vegetation survey conducted for keeping track of the floral status and cl~anges in two 
seasons of  the year. Standard methodology will be employed to closely follow the 
changes in the vcgetatio~i. 



v~ii) Wildlife Moniforine: Wildlife monitoring will be conducted in t l ~ c  same transect as for 
vegetation. Wildlife species i~~cluditig birds, malnmals, reptilian will be surveyed along 
assessment of their abundance. 

ix) User's ~erformmice nto~~itor& The objective is to assess performance of the 
userimanagement groups (RMOs) fonned locally as a prelude to community participation 
in t l ~ c  program management and performance monitoring. While the goals and objectives 
of the project have been clearly set, implementation mechanism designed through 
people's direct participatio~~ and tlie agreed intervention agenda put to implementation, 
the project performance is t l~us directly related to the group performance. Tracking of 
these group performance will be done through systematic monitoring of the performance 
against set indicators. 

x. Evaluation : 
Evaluation of the activities ~n~plementcd under the project would be calried out basing on the 
baseline data and scenario, and the changes that had taken place througl~ project 
implementation. In this regard, socio-economic condition, biological production and physical 
features would be monitored all throaghoot the project period and on-going as  well as 'end of the 
project' evaluation will be carried out. Fisl~eries, l~ill  cultivation, forest coverage, riparian and 
wetland vegetation, wildlife, hydrology and water discharge, sediment loading, and thc wl~ole 
gamut of related aspects would be considered and looked into in  the evaluation program. 

xi. Adal~tive Management: 
'Learn AS you proceed and make cllanpes as needed' is the hndamental concept of adaptive 
manageme~lt. This principle will be followed in the ~mplementation of the project programs n > e  
principal tool of adaptive management is systeniatic monitoring that measures progress over time 
towards a desired goal. The data and ~nformation derived from monitoring of various component 
activities ~rovides  the necessary information to allow the project management to adapt goals and 
objectives to achievable targets, and cater for onforescen events. Successfill implementation of 
adaptive management will be the primary focus of the project implemcntinp agencies. 

xii. P e r f o r n l a ~ ~ c e  Indica tors :  
These are indicators are measurable variables that hclp to assess changes of parameters over a 

period of time. A number of  five activity indicators have been identified to rncasure the success 
ofthe program. Tl~eactivity indicators will be matched u p  with monitoring findings to assess the 
overall performance. 

xiii. Activity plan:  
Dctailed activity plan for a period of 10 years has been il~cluded in a. tabular form that gives a 
quick apprec~;~tion of what to do and when to do. 



The dcvelopma~ of Hafl Haor w~~ mqmhemt @an ie  
MACH project baing h& by USAID 
~ w r c e  Studies ( aw)  hi p r q a d  thu p h  h 
its watershed spreading o a r  the Q-, 
Upozila of MouIBi Baaar dimkt 

hnglrtbesh is endowed with nn abuncbce of natural r ~ u r c e  zmd r pductive rmnm btuo. A 
deltaic country f o r d  at &a ~ u u r c s  of ona of thc mlghtjest ri systemm af tha world - th 1 
Gnngss, tbe Brahmapuwa md th Mgkm r i m  a y s t w  - Bm&d tonhim fertile srgricdtural 
lands, vast wetlands and raiP .kcsi~. It has in Sdarbaru Ihc worl s largest msngrovc forest and 
m m  than 700 km of c u d h  w& the i o q &  aandy ma h b  ding born Cax's Bazaar to E Tcknaf. The oouotFy'a lcpzaFtic d ~ r r a e i i u l  ccoaysterns srrpport a rtch diversity of h a  and fauna 
that yravlde fnfer ufla fbbd, uqlpymcnt end ccmmk &fits Banglaw has over 
500 fish and crustacean apecia la h Inland and near -1 species of birh i l ~  
pub of its rich biological diersity. 

Tlz natural resourots of* mumy bvc bten stt~cb.ly dcdiaing in 
GI bialqyeal m r c a s .  In 

adchm, risiug population prcsrwe, -id urbanjzatrgn ah of ~lmu-d rcldolrnts ar 
unbminmg the envimnRltnl The degd&m of land a id lmslcally nktributed to tI1 
itx-ing pressure m Ule M i l e  ~ ~ ~ y r t c m s .  In  f i e  ~nvcstmcnt and lrppropriat 
r n n ~ a ~ l t  p d c a  b msmvc  und w g m t  the land and 
resources nre prqpwively wazt,ir~& Increasing populat ~sutc on tk tcosystemg 
tttnt pmpt overexploitation d d  murm To aUevia& trategy should k in the 
diWons bet support a p m m  of sustalnabk dcvclopmcln 
nation's rcscmm, ad should srygest ways and mean* 
cnvimmcrrtPlly m~d, LechnFuny s ~ l l c ,  socially ddrubl 

Tbb landscape of Bangla&] v u k  in difkrcnl  regions aC k The ncttheastcrn region of 
country Im a unique urddatiq landscape f m d  duriwg the ovemnt of the m t i n  
p h ~ .  In the ~ O C G S I ,  big hcik~ With deep depm~ws 
lacally known as Hmr. The of the Id and water i 
thc landmass crtat~a MiU, nic&s dm support wi 
wmrrhcds, situated in the n0rtfiGafh region of the 

d Foyzabad hillr b i n  wa 
to &Is Haor through a numb& d M y  utmmu watwnhed with lh ran 
Wiht was a depository of bhheaity. Ehgh 
h r p h ~ ~ p r g d u ~ v r w s t ~ o d s m r d a ~ ~ p ~ t e ~ t h e u r u n h y ~  
aquatic and terraslrial £lea irnd h The urn 

h u q  chE lert ctnhuy, psrtlcularly in 
trillr, Mkxb and vaU*y omnprhhg of thc Huor 
wkh *a mvarion ofthe Tw Q m o n  irn the iaer 

(eprly 1970s). Chring d thc~tirmts Pnd 
dtqpdwm o f h  wm4lud. ?hv 803 
Jd!h43ron+fCd-dyTwthtd 

I ~ m t r i 6 r b ~ ~ ~ ) 1 b b w l  
I tlrns i d  ~ W Q R  d.tht wdands 

g&&g the fkh  and fhh&ae. Forest 
I 
I 

patdm of a Bw rctnabin 
I .- - _> 



I wildlite habitrrr. The wildLB w i t h  tbr movUnrvll@ di@ererit vianrr is scarce in the m a .  . 
~neraand runoETmrd c b x r ~ ~ & w r t c t r e c h v g a ~ h & v ~ ~  watarscsrcityandhh 
Bop& cfurfng the wet sama The cxzhgid harmony d wat&wl has k e n  disrupted. T%e 
6Rowing table and figure 1 h o w  dwbut ian of  land to sc@nl uses: 

@ Tea nhmnh- 0~sttlm-d 
Q ~ K ~  m 6 d s  m f%r# 
~ l ~ R o o d R e h  Ei- 

t b 

Figure 1: Percent dktribuCinn o f  h a d  a f Hail lmar 
Watu~hed 

I 

l k !  dry months of the year is the 
mas critical smm f i r  dl s p i e s ,  
dbsh. During this time, tha most; 
& i ~ m t  iiyacts to flslr actually-' 
7. Ome niigrntory p i e s  are: 
weel In tlle d t p r m ,  theyj 
be&m imteasingly wlnerlzblc to: 
~ r l m i m t t e  fishing ns thq 

fktr lmvmting of wctland rtsaurcc@ 
hcbding fish is kcen dutmg thiq 
&. Survival of fish in k e l s  and 

&iring the dry mnn iJ 
related to tht wattr level 

the depressions. A t  
fishes art  q m e d  td 

ar predation nnd increase4 
to catch as the wete# 

Ityl drops h e  to water extractioj 
hi trigation and reduced dry 
seaam flows fmm the rrppei 

Reduction offish during d q  se&m r m k  in fewer parerit Risi~ to repquhte the Hmr ir) 
the following year. Tht reddon could m a n  stock lMh ate ccd far below Ihs replacenblt - .  

h i t a .  

h i a l  nnd dun1 hcfaa tllnk a f h  the rum1 poor ~f 
Bmghdmh are partrculrsr!y torsplm. IIac h u u  and 
probterm dlat affect f ~ h w  hlk fonro an fie use of mturnl 
mo~uus, in this m e  Huif R d .  The isnw and 

I 

I 
I 

I 

p & l m  are iwt only r r l d  to the use o f  natural 
rcsou~cw but nlao to the rural w ' s  relationship to a hr 
bmder and often dbtanl &l Flnd pallcical syrrern h a t  
Q r m ~ i r m  how people irrtctwt with the eeasystcrn and 
w i h  me mathcr. However aomple* thest isslrw md 
problem are, one mnt first wdtmtand them b c f q  oric 
an dcaign and implomtnt interventions. The 1: Lend Use in Hail Hnor 

urrdGduuliw of the aodbculturd, aocio-pditicd and shed (GIs, CNRS, BCAS, T d  
epuhrutmn@l ales nrc of prima importmce tP the 
kvdopmmt of appmpriab imtmutnticns and tn pku for 
m&habk m u q e m e n t  of watershed resources. 

The camplx s o c i m ~ ~ o m i c  o o n d l t h  and other in- of RE1 h v i n g  ban calren inp 
m s i d d ~ n ,  a c o m p r e h c h  p&em oonruslplaanhg &&I has been u d  to ensure 
partidpation of fie v~riwx sbkehldcrs id tfit p m p ' m b  d tkq .mxhEct mulagmite plan. D 2 I 
4 in the prtwatjon d t h i s  rwrt an h e  outcome of-e: p g wwbhups. Other data sourcb 
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hrve bcen the informtion &d t x d r c b ~  mrrvty~, &mus, using checklist cnd da* 
form. hta h m  wcdsry  mrcu have dm hem Uktrr mtt usd. , 
This report contain8 tha Hut1 Hoar w u k n l d  m*mgmmr p h  int$uding an inventmy a d  andysk 
aF the mTwshed, problem analy$$ priority a-pdysis, n i im and macro intuverrtionr, gals and 
objectives of the watcnhcd mem&~men< nct~wtim bctivitirs, monitoring and evaluation - 

2. WATERSHEb INVEiNrORY AND ANALYSIS 

Hail Hmr wlterghed is loyltd primarily irr thc n&n hill r v  bf ~angladrdh with scmc parts &I 
Ind~a The #d arm d wktershed bf Hnil hmr Is 56,960 ha [WS, GTS Unit) in Bangladed 
Bnngbdesh Wata D a v d ~ m a n t ' E d  reported thot Ndl h o t  vatmkd area is 60,000 ha of whit$ 
appraxi-ely 85% is in B~ln@&ah and 15% in India. Dw t~ the landscape nnd optitnu& 
climatic conditions, this ma w& god habitat for a v ~ q r  ahndanct of Rom a@ 
Fntlna Lawachhuru b e r m  Fb- wid1 am area of about on the aadtcrn side c$ 
Hot1 b r .  This is one cif tht important tropical farma ofIku.&&sh containing n wide range c$ 
nmaining flma and fauaal species Hpil h n r  wsitcnhd i4 iamr &no under intensive mlti c r 4  
cultivation. T k  uppm e d m  is covered with fbrut, pin* aid lemon. Thc middle read~es c# 
t l~a  Chham is mostly under and lcmon garden, h i l t  the 4- fl&l plain and hnor baiin is rlnder 
paddy and vegetable ci~!tieiu&n with deeper water locath available for fish r e f i ~ ~ e  in the dr)l 
seasan. El 
As disclosed by the p q l q  d mid IBSBr, fhc w~tirc hilly rn ut.14 Sylhet district wiu covered wlrh 
d e q  natural forests and rl iMbcd wildlrfe. Wtm t k  tea gartkh.n.g business sta&d, appmxrmake$ 
30% of the natural fbesb wwc dmed for  tea plantation enti indigmous people dwelling rn tl* 
n a W  hes t  were fmehlly &mwn but Prenmdy, only about 1130 tt-lpum families are living wicl~ih 
fhc wabrshcd of Hail hoot-. CoOvmiop of the natural form info tcl kardcn was the first change mh 
by man. Tomanage and cpwbte matam, larbrcn wen  impmud fFal Orissa, Bihar nnd h m  To 
m r c  thcir hairing and othw living ficilitiac, narnnl v c g d m  cleared and landscapes w e o  
changrd f ~ r  cultivatjon The tm a r k  amas ofthc Hail tmar  elr red u about 20,633 ha I, 
Peapi+ from dlffment reglow af ~m@ePh such as C m i l l ~ ,  M t l .  Chmdpur, and dher parts df 
BMgkdt3h mimaled to Sremmg~I to work in the tea estates, Tea estates were tile big opportim~ty 
ftx making business as well. Muaive 11iIt cutting and dthce~trun Ukrc resorted to in tile watershe$ 
by the ~rnmigranta. Pineapple and lemon crlltivatiun w c ~ t  sbmd fhm 1950s Foresh were l~eavrlg 
degrwled by the lemon d p h p p l  farmers Approximstcty 1% r)f Hull hnor wstenhed has b c a  
converted into mono-culturn lemon md pineapple gardms qLi 
Accord~ng to the local cammnnlliw, there were some 352 &hrm flawing from the upper catchment 
into he Haor Degradrrdon Q f d ~  mtdrnent area and r i p r i a  v-tion has resubcd rn dry~ng out d 
mmy and degradation &hex Chknr~s Such &gr&t~an also cd dwindling d wlldiifc as tb 
Wrtat EDr wildlife r&ge and mrridor for their movcmmr hod 3 n dc-oyed P r a c ~ l y ,  m~tabk 
dMifk habitats arc At few and far bet- md w k e v t r  &$tin$, these have become segregated 
pstcha aftregetation with limited wlld~fe ahelter, nicks and m o v d n t  

r 

Ehlogical diversity or simply bio-diversity is the variety ddl f m s  of life an earth. Its complexity is 
measured i~ tCrm of variations at genetic, species, and ecosysiern levels. Bio-divemity plays a critic&! 
role in meeting human needs directly while maintaining the ec~logieal processes upon which human 
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survival depends. I 
The study of Hail haor waBrshed has been done under 3 m@or 1+nd use categories viz., Forests, 
Managed and qelaml areas. The watershed area was subdivided into micro labirnts that 





Deforestation. agricultural extension, conversion of habitat, siltation in water bodies, lass of water 
connectivity, construction of dam & dikes far stream control, dewatering of beels and canals for fiJ1 

harueit are e a r  cmkes of habitat degradation for wildlife, birds and aquatic animals and vegetation. 
Along with habitat degradation i l l t~a l  hunting of birds and li&t fishing are also cause n of reduction 
of migratory birds in Hail hnor. Unwise use of agro-chemicals l i k e  pesticides, herbicides in the upper 
watershed by the tea and lemon planters are causing death and diseases for aquatic wildlife of the 
haor. 

Veplation has beuB mdattad covering tbt end% tRatqmhed i.c, both for aqrmtic R C I ~  

t ~ r & ; ~ l  ccosystm durine b& w and dry  s w o i ~  b gat the dclse~lne status of vegetation n c  
impact of plmlHion or vep~etatim conservation program w4ULb be hessed  by the vegetation rurvay 
that ha9 bean/would be m&cM by MACH-Prbjecl, Sretmmgol site. 

On thc baris af 8 hahitat typs, 3 m e e t s  

Tmscct-l (Bmlashir, w1n-e L Bat snb 

and tnmt-3 @TlU Rood to kist of DFm) itre fnr w 
vtgmion. T m c t - 2  ( F i y  Ta garden, Fqtnhad 

vegstation ware studied; rhtw me, Transtct-l 
Bmk of Ioita Chhara). Far b&h the transects, 
i~ Hastin Ali's home. 

L 

Quadrate method was applied in this survey. act1 transect. Quadra&s 
uarc 2x2 m2 in siz@ ad dime fmm one 10 1 For t r a ~ e c r  2 md 8 ,  
chc qyabatc a i z t  was 16 rnP and h e  diataoees 
respectively. For termtrial riparian vegetatian, 10 quadrab 
Quadratus s k  was 4x4 ma and tbt dtatance betweon two nrmai 

planhd to rq-gncrstt riparian =&an by t 

The total mmbcr af individual p k  species, their deni hn&nce were a h l a t i i d  
transact wise. The totd umber  af c a d  species whcn d mber of quadrates wh e 
veg~tstlon was shrdied, equals h e  average density af d. Frqtitncy is mln $r 
of q u a d m  where s p i u  O U ; ~ ~ F B  divided by ths ml r of quadrate within t m e  
h u n d e ~ c e  is the number d m  individuals divi rates when the s p a  
occur. Rdative w, fiaqpmq and '~bundal-ta of es art &tcrrnintd whbn 
individual density, frcqueocy, and sbondnnce arc di 

Tm vc&ebdan survey indiesm that t h o  we 107 specib vcgtlat~on in the lomr 
vatmhd afHd1 b a r .  Out 0f 107 specks, S4 and 85 &[ring rlry and &t 
BMWI rc+actively (Annex-2). At present Hydrillm, Bidw sfmola kdn 
a h I u p a f a  Sha~la, FLfM g l ~  dominant in H d l  Hmr 
vegdatbn lptcibn There me 55 terrcstrid veget.atian ;md hilly area 
lotll ccf 12 s p h s  ofveg~utionhaw been h a d  in 
type afdomehcated barnboa, 1s widely distributed 

A.uuth riparian ~ g d a h a  mruq war dm CMW # the population uf vugr;tation ( I1 
OIH., shrubs, herbnaws c o w  md e m e r w  a ! ~  c3zflw~ bank lrnd t 

Teamad) was akclQd as -$. e 
rrrmtdsl~g sib. A rmmbct d 23 mcccs woe I hank of C k h m  &laitlh a 
rystenmtk d h w e  of lOOm wirhin tramct. tall trm v m  mthElrmd w Pn 

I 
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I 
ckosiornater while hh,  herbamus mrd m e  bendty war m x w r o d  wlthc; 
eotimatim. Mght of tmc M e .  shrubs, herbaama m~ tLa r& orded hmugh observation. f t 
Riparian sum of ~ a k u  &hum m a  r d  v*h a) d0w2 that 32% of r i p a i m  rmc 

bselr ia covmd wkb -y of WE& tlt4: xtt d y  banboos, and that i 
bolc hclght of trterr h -ly h e r  (1,5 m. T4l9 2 dm ws that 58 
covered with M s ,  whlh mradp ohrubs cover only 16% prPtrctive 
raw fhrn it that Mfofthe A I fmm mter tro$ion. 

Tlbk 2 : lliparian vegethtb4fmidQL reach of Jaita Clr ldrd road to Ten rold) , 

Woody Shrubs 7 

60 Hq-baceous cover 0.12 I 
Open wmr Emergent VegWon 11 
Shoreline tmcrgent vtgetatSbn SO I I 

2.1.3 Fisheries I' 
The Hail Hnor watershad arm k Sd;%0 ha. of which 3436 
ha is depressed basin. l l~k  inckdu 374 ha, of bee1 arm 3: Ptrccntngk Distribution 
(131 beels). There are 64 u h g ~  around the Hcrbr b h .  
The people around the Row p e ~  dqtndent on the Hbcrr 

rucrurces particularly f i h  for &au protein oource and 
mead~ of livelihood as d l .  Tjx Euhtry of t lx Hail Hrrbr 
war very i& bath in qccica d i w d t y  and abundance. Due 
to nahtrnl and antttropogmk mm~, tht fishtr~es resources 
of Hail Haor arc dbclining. Q hr tht biggest hctar hm 
boon the land usc p d a a c  d k h  have scvutly dngtaded 
the watershed fccding rlte W. T)m @radmti~n h a  caurcd 
imbdancc to a 1 0 s  of w & k h d  hnctions resulting in a 
very raw sedimentation of W Hm. Thwc art m w  k w  
habiM for fish and th art% h rkpidy dccnwing. TIwc b r 
lot of room to c o n a m  
appropr* intcrvcntiom 

fisheries. 
conducted by CNM-MACH 

h~ &a to e p w x  ~ h l  aatl habitat repm~tation, utah and effo data have been collected h m  
{ninc) smpIe 8a~graphica1 14caitoad diIferent brpes 4 f  w hdieslllabitati (kals, c u l m  

~jym d flaodplains) witbill the Haw TO  tim mate M e r i a  I elc;rr. A total of 13 p a t s  
bssfl c h u r d  in T'hsrc are pwfi?asional #f&s (who mgll out the year), p ~ t  
p&doorl (IFish hr a W of tba year) d s u b r m  for  consumptbn). Among t 
p c m  o b e ~ c d  6 tYP# 



The spocics richness of tk monitoring l d a n r  
( ~ d i v ~ r s i t y )  and bh spach richness within the 
Hail Haar (P diversity) has been obsaved and 
recorded. The a diversrty varies among the 
ladons  d the p diversity for Hail Haor, and the 
overall was 68 during the monitorirrg year (Table 
4). QUA varies in different locations and for Ha1 
Haar was 163.95 Kg.fl14year {weiglfi~d average) ( 
Table 4). 3 F- 

1 . 

2 .2  Physical 

2.2. I Geo/ogy 
Am.. - . ... 

The relief of the Sylhet k i n  is governed by the axes of the Tartiary sldirncntary fom~ations. The hill I 
Luskerpur 
Anricl ine 

Khowai River 
Manu River 

x.. . . . .  . --.a 
Figure 2:  Diagremmatic '&ofogical section f r ~ m  East oChIanu @ver to Shnhnjibazar 

- *  - ' .- - I 
' The drainagc.pa~em of ridge9 is 1argely conseqtnt md dendritic, ,the lateral s t m  joining the 

butarics of the S u m - K d i y u a  syaem in the Hpor k i n .  Vhe t & ~ t  of i n m e  monsoon 
- rabfhll on hill lands of relntimly un~omolidattd matdal is the h ~f considctubie topmil resulting 
' - from erosiam. The erasion is accelerated by unscientific maxim bf hilly l a d  and d.afmtafion. I . So& on slope .R progressively hacatcd. soil creep ukea place and ~ p o a d  s o ~ t i a s  and hillsides 

' 

. 

f an liabIt m slump. V d l c ~  arc steep sided. Soil ~~~~ 1s intense and anidation and - - 
n b f p m n t  rack can occur to a cansiderabb ckyt11. I - 

COPY 



f i ~ 2 & w W M C d e e p . b a s m ~ b H a f ' h & ~ .  A. ~ qwrtuury d rpmh  whbe 
rdb ofuppa c h e n t  originate m a i Q  from underlying T i p ~ m  s . . 

T d k  5: Str-why of Tdrrg.asd Quutemztry #c&mcnts 

Mio-Pliocene 

7hIAc 5 shows that thu W 1 6 b  u W 1 y h g  the Hnfl h r  imludes sand and sandston 
Trpm d m  coni& dllqd Tdrr a d  Trpm oa&m depos~ts are mark 
within the dky  of hifl'aad depmd arm ufwamxhd. 

I 
k l y  h hi nlu 7'mky h p & k m  b w i & r o d  a p d  installation of large capacl 4 

11 caher strata are poor aqulfeg 
bocurv they arc either more emtented or d n  r of silt and clay Some pa$ 

vertical dips In  places a 
some dcr fbulting. In mtkh wtm gmtd wawr w wc;lb is not feasible because t 
a l h g  and fml- has d bw&m which will pmnd water flow 

bpi l m t i @ a  labMnlnq Tea in #yIh nd ~ l -  M ~ a w & ,  James Finlay PLC) 

.... ., <,<., , , ,. ,*, ,,., ''...'....'. I 
. . , ($&rm:;&$j~nC*pi&j$& t_:.:;-;; ,... . . . . . .. ;$~i:'~:~~j~;@~::::-;:. .,.. .. .!.".'\. . . . .r)., , , , ;:;::+:;:;: :., -;:z:; ::?{:<:?;:<.'. : .*:<."',"' p;:,;,:. : : : :  . : . :  : :  (1 
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2.2.2 Landscape 

The topography af the north-casttm part of Baq$adesh is uneven. ITills surround the Hail Haor basin 
to the west, east and n o d .  Approximately 50% of the watcnhed area is hilly and managed by 
differmt tea estates, lemon-pineapple garden owners and the Start6 Forest Department. People art 
converting the landscape by c n h g  hilb for different p a t t m  of agricultural farming and dso foa 
making roado and establishing human settlements. Continuous and shlftrng cuItivation on the tulls and 
steep slopes a r t  causing severe erosion and landslicks, which are also responsible for changing 
landscapes of the watershed. The elevation of hilltops ranges horn 60 to 66 meter above mean sea 
level WSL) while the base of the hills range from 25 to 35 meter; and wetland b u i n  itself is in the 
range of 2-6 m above MSL. 

2 2.3 Sol/ 

The land of Hail haor watcded i s  subdivided into three land types viz, Hilly land, Piedmont alluvial 
area and Surma-Kushiyara hodplains. Hilly areas comprise the I d l s  of Sutgaon, Balishlr-a a d  
Fairobad. Piedmont alluvial am comprises the high flat of the south and east part of Hail hoar 
occupying some 1 1,320 ha arm. Surma-Kushiyara floodplain is the haor basin comprises of 7,229 ha 
area (included areas outside the Hail Haor basin). 

i 1 
To study the nutrient contents of sojl and the impact of erosion on soil quality, 10 soil samples were 
colIected from different topography and locations of Hail haor watersfied (Annex-4). The soil 
samples were analyzed for various parameters including nutrient4 contents. The pH of surface soil is 
acidic in nature and range from 4.7-3.2. Soil pH is low probably due to higher contents of iron and 
manganese that combines with water and forms hyclroxy! ions of FG & Mn and also free OH- ions. 

I 
Nutrient contents of soil are low. The concentration of Mn and Fe arc very high in the soil. It is seen 
from the analysis result that soil qualities of pineapple g a r d m  arc worse as compare to soil of Iemm 
gardens. This is what is expected b e ~ u s c  of the provocative 'across the contour' pineapple cultivat~on 
practiced by the growers that washed down the fertile top soil and nutrient. Fertilizers especially N, P 
& K are applied by most of lemon farmers. That is why somc of these nutrients are f o d  in medium 
to optimum levels. The sampling has been conducted maintaining otmdard protocol and analysis, a&I 
was done in the Soil Research Laboratory of BTFU, (Bangladesh Tea Research Institute), Sreemongol. 

Soil texture and structure of Hail hnor watershed varies acimding to the topography. The surhce 
soils of hilly areas are sandy? sandy loam and clay loam in texture, while the soils of high flat jan 
are mainly loam and clay lorn.  Texture of Hail haor flood pl&in is mainly clay and clay loam. 'I 2.2.4 Chhora (Stream) 

Stream flowing from the upper catchment to tIx 1owe.r crtchrncnt lqcally called Chhora which drains 
water to Hoil haor. According to pcop!c of the area, 352 Chkomd previously flowed into the haw 
from the watershed. Prcsmtly a W of 59 Chkrus have bcm foudd by inventory that had the HrWl 
haor. All the Cfihams that ate feeding HaiI haor originate from the hi[& of Sreemongol, Bahubal, aod 
Kamalgonj Upazilas narndy- Bahhiru, Safgaon and Faizobad hiild Water flowing through Cltharas 
varics in wnlity and quality, as heir  upper catchment are d;fferent; Tabk 6 shows the list of stream, 
their origin, length of main tmnk and number oftributariw and tllcir length. 

I. 





I I 

3 Laingla c. I17q 1 7751 [ 
Total #&Db 7 61871 ] 

55 pafisiserg $466) I 
5 7 h b b h l l  c k 8  , Baliseu W'f 
5 tl M-na C W a -  - ,j3aliJho 2729 1 1193 1 
5 9 Wi Chkim Balisrm @7? 1 
Tot$ %7@# 90697 1 ,  

I 1 

26 Chharas (the first 26 of the table) flow from the West to EB& 2 CMoras from North to South and 
the remaining 3 1 are from East to West. FIT - 

Among the 59 Chharas, a fiw W r a s  viz., Bilas, Alia, kib, Sham and Jaag Chhara supply the bul 

details 

I 
of water to the haor. A few important mes of these chharas arc dealt hereunder in some greater 

POIIUW~RZ: o l e  the Jmmrtuat ~ h b &  &-at m e t  mi* Bilrr 

a. Bilas Chhara : This c h h  wnies the 
highest volume of water in the Hail haor 
watershed. It originates h the hills of India 
and enters into Bangladesh in the vicinity of the 
filpuro tribal village near the BVU research 

I 

tea garden under Sreumoagol &azila. The 
watershed area of this Chham is 12,597 ha and 

I lstrmo- 4 3 31199 1 
2 Udna Chharn 32631 3 22921 1 

out flow of water varier midi varying 
precipitation. In-the Motigonj bnd point the 

!'= average water discharge i~ 5.24 m /$a during 
dry season (October-March) d 9.22 rn3/sec 

Figure 3:Monjhfy volume of w a k r  flowing of 
BPam chhhra at Motiganj brldge poht 

Month 
during Wet season (Aprlj-September). The 
watershed of Bilas Chham is cavcted mostly 
by tea gzden and paddy field. Near Tikria 
villagc, Bilas Chhara enters inb flat paddy fields. The gradient is 515% in the tea garden area and 
4% in the flat paddy lands. Flat paddy aruas are vulnerable to fiaah floods during the monsoon as t h i 3  
area is dammed by the railway and Dhaka-Sylhet highway. Bits falls into the Haor after passing 2 
kms from Dhaka- Sylhet road. This land is submersible during mwspon (June to October). Crops a n  
not cultivated during this period. Only Boro is grown in this land during the dry senson (Janrtary to 

B i h .  Chhora is a cumu ktiw chamcl of Udm, L=ngh, Bornro. Cholta, Dengdtnga, Putio, ~ o r d  
A m  and mMY small tributaries. It is calculatad that over 37% water of Hail haor is c o m m ~  througli 
the Baas chhara throughout the year. According to data from the Water Dtvtlupment Board d 
Bangladesh, about 50% 'oafd watershed area of  Hail huor belongs rn Bilas Chhora. The chhara is r 
sourcc of natnd rasourced mainly water and sand. Sands are extncled from fmr points of the Bilat 
which arc !ta4td Wt fbm the Ministry of Mining, Dhaka, According to sand rnincrs about 40,00,006 
sq. ft of s u b  extracted during the last year (April, 1999-Aprif, 2000). Of this, 90% during tht 
wet seasan @.ad 10% In d~ season. Due to constrocred cross dams t i  supply irrigation water m m a n j  
areas, dry scam 8and mining is not possible. 



Important tributaries of BiIea C k  have been inventoried end GP readings were taken as well, to 
incorporate with thc landgat a d  IRS imslgts. 1 

Bilas Chhara 
I 

r 

1 v &El 
I Udna Chhnra Aam Chhara L I  Harpa Chhara u 

Kalenga Cl7hara Nou l a Chl?arn 

Figure 4: Shows the connectivity and  tributaries of B ~ ~ R s  Chhara 

Amrai 1 Chho~p 4 



b. Jaite Chhara: J& &hum mica w u u  84w, d m  ar cham# drmniqj h m  the 
FalwbadSatgoon hills. 0- from h F w  ph~ oco 2 km within bc l e m  & ' 

pi-& gadans of Furmhd k i k  2 of about s a w  & met tq@hec in the lemon & 

mnnagoment system e n h  soil 
craman, land slldlng and Larrd#mpe 
cbmges of watershed. 7ht pmt 
of the upper cat 

I pineapple garden of Faidad  Mb and h n  flawing tmmb tht haor . Lemon and p h q p l e  gadan 

with RGserve F 
timg~m. Average ch;rrrn3 
hr Jaita Chhara ups tmm 
& tea garden and m d c d  
art 1.22%, 03% 
respectively (Interim Kydrdogy 
Report, September 7, 2 M } +  After 
crossing the Faizabad h 
into the flat lands of 
under Sreemangal L@ah fi 
catchment area of h i s  e a h  is 
covered with newly astablishd 
lemon gnrdens, s e a s o d  vegetables 
and paddy fields The crhar-a b m k  
condit~on is degraded due ta mfl at 
After crossing the metalled m d  &ml 
IS usually submerges 
Boro paddy is grown in this bnd llorhg dry season (January to May). I 
c. Jaag C/zlzara: Jaag has OW gf the highest flows ammg the a of Balisghira-Lawachhara . 
hills. Originating from th Laws FE$~TV~ forest, it crosses 4 lcms of tea garden hctamg I 
to James Finlay. Tm, gf a b u t  the rsmc size m a  the tea g d t n  m d  then flow ; 
into the haor. Average & a n d  d m t  in the top stream h 0.2% & 0.15% n&u metalled I 

road and haor respectively, A h r  w i n g  tho Tea in# flat lands of Nmgam- , 
Yousufpur. The corn& ufca d ' ~  &hU. reach ha! pddy ficlds bdt m d y  sectlmmt~. % bvrk ; 
condition OF the C h m  is &grad&. In h tea garden Ma t b ~  4 9 s  the bank is steep amd within I 

the village the huar bmk sloped m o r l ~ I y .  After cr- tha @ctalled road and subsequent 1 
settlements, the chhum falls inb the )Iffor. Ths catchrndnt QE f within the h n ~ r  is submerged 
with water during maaman (ltmt to October). Crops m ~ E c m r s t  b t cultivated during this period. 
Only Boro rice is grown in thil hnd d u i ~  the dry season pmuory to 1 , ay). 

To assess the annual md mmml upLU discharge through and ~edbnent had ia b c q  
observed at week's intetvd A W a f 2 2  C W a s  of flowing capacity have 
been selected for the IIudy h a d  m the whrohd Wegoriwr are 
forest, tea garden, lcmon wd pinupple gmdcn and partdy flclda t% 



~n d m  o a c c o d a t e  b m g  popru~~ct  { ~ n g  barn bl uu tmn 
-. ~ e l o p e d ~  increasing population required morelspice Pm i&isnsnt led id 
far 7ba a a i v c p m W m  lrnd has M y  eiiminamd trrrral bomts h a w  h n  tbh 
~ t d ~ d .  'he auaulativo ci%Uddd&i~ has remltcd in the d+Tngc within tho mtwshcd .  I 
Hdf hmr watershed a m  continues to dsgra.de. Mbst af tj3s wer 1 ;tt&md is c ~ m d  with tea 

paddy, lemon & p h q p l e ,  vegetables and goretcmmt+.dth poor l a d  menapmalt. In ordw 
to aocammodate the l a c k i n g  poprrlaticm and agricu1tmc, the hou- r d ,  
ca-ntsldams, &ice gates &, m created and thm Tm rn rqmaible 6. 
c c ~ h g i l  changes of h e  w.' 

23.1 Tribal Se t t k m  

W ~ l n  the 56,960 ha wahobd m a  Of 
scttlmuks in the upper -ant bave bten 
ample .  Alia punji, Nitala m,, Wm punt 
C h h a .  

Tnialr such as the Kh&m wd-s tn %is trac 
M hygipnic reasons. Over I W D  h of h d  in Huil 
vir, Alia, Nirala, Netwrs, Luhg4 $MI H m n M  p 
hmnin& schooling and tma&b&i E n ~ y  P~q'i is wlminisrir 
h i m  hnd lease from the Cbtmment, and co 
fmilies.. 'Beetle leaf, hale riuc pck hd, black p 
and pineapples am grown at &ap!inj/, Table 7 chcnv5 the land ,status and uopping p;irtern.~f 
indipnaus ccrrnmunity in t .h watcrctPed. 



There arc fmr PRB ( ' F ~ M  type B) mdlh * had connecting growth 1 
centers PO hllm t 

- Do- I 
- 9indu.rhn I 

- AhgmnRail ! h b , a n d  I 

- KyrrrichhamBorrr 

h d w  the FRB, them 8lr d i m  types of mads in Be trea ;jh& ( 
arr: d.cpjCtGd in Table 8. 

w i n g  me National wwap md FRB. . re  fino aqpiabfrud roads vir. I 

I) 
a. Rural Rctad, T p A  @ : 'b catqrn-y is u m between gmwth mlus I 

and irn- viw iadhutry eic. Table 8 tosd mists inkhis1 
watershed which are d p ~ f  17 ~ a a d r  aftypa 

I 
b. Rural bar!, Type43 &ma& : Raads which are b a u r o r b t o !  

viUagz i.e, roads that err- impatant places mads my k metalled 
('bhmhws carpctred), mrtlm ar bri~k mlcd. T h R2 type md3 
art found withrn Hdl  haor ~Whetl .  

c. Rural Road, Type-C & & : Rods which arc m to buar or s d I  
bazar to village and g e w d y  d in lcngcb a as &: Thm ma6  wc 
earthen. Table 8 slmwina 93 mmhn of R, t ype  km length within Hdl 
haor watershed. 

Tdble 8: Pidtribution of difftrcnt e r t g o t b  r o d  within the w~tyshsd  of Hail lzaor - 1  

Rural Road tj'pe-A Brick- 
- 

2 71 I 

(R1) sding - 
hrthen 55.1 I 

Rural Road type-B P d  0 21 6.45; 130 
I. 

490 5 
(R2) Brick 2.95 1' 

&g I 

Earthen 213.5 
Rural Road type-(= brthen 115.24 115.24' 56 

I. 
168.9 

mads running across the chhara fbw direction impade wafer ilow Born upstream t~ down stream. 
Wmkr an masion can't flow though the ChhaM after a hea~y -7 I due to constriction caused by 
narrow b r i d g ~  and culwrk. Thc Dhaka-Sylhtt fighway mrmea th watershed along the North & 
E a t  ypstrtarn d Harl haor w l d t  the West & SOU& side# arc w;k td by fucdcr road cypcS from 
B h u n a b i r - S h o m b ~ ~ m j  and Shm~hergonj-Moulvibmt d r f ctivtiy. These r ~ d s  obstn~ct 
wrtcr flow ut times of b a d  due to their elevation above gcneml grwdd level. 

-The north side of Hail ham is also crossed by Dhaka - Sylhet railmy bad.  Most roe& are 2 4  rnefers 
higher than thc surface levd of ~ c u l t u d  ficlds res- in obstrud drainage of rain water and 



mrscries h m q  the &y ?%u m e  
utkmitie$ believe tk &c b& cpe pod  for 
c r t r t i n ~  coal eaviramed ihr bum &I es fa- 
W ~ ~ G T  ~ t e d i o n  in the -, 

I'hert are 7 such W ~ h n d a ~ ~ ~  ~ W S X ~  P 
of Hail haor estabtisbad bj h 1- es&tua, 

These lakes arc s i m d  & && l%qkha, 
D u a g a a ~  Barmrq hj-' BUnsehhara, 
Nlajdehec and Maulvi ~BI*+ mpea 

o f h e  laLm a r c m r  34 k T b W M . h  dams 
may bc of varied l ~ n g i h  ht Btiwitkh at rbt battorn & top o ! ! h  in &UI 70 ft & 16 fl rwpectiuely. f 

Scmmllal earthen cma am m d e  m the CMsrras to vmter for Boro craps 
Dams arc genedy set mtk  $a h t  rvarer flow bb into da~red  areas. Thm 
earthen d m  me a m p m y ,  ~ W Q  f~m March ta April wash& away by th 
pwun of uraw dl-m Bar C h h n  md a a b l k k d  by h 
M m p u r  and Bhunubir ~h~fi'Fdhhd mypectively which &t m ~ k r t o 3 M m d  SWha 
land Tab16 9 shows UrCtW d k i ~ n  ofC&ras &re this 

i 

Pa%,kl chharu .am, Potm , 3  5 - 
k C k h w a  Bow, Wakmqkq Pahto* Tea gardcn, Lemon 3 3W 
Ebula fftlrtva Born, Pcitata, Watmrnelan I 5 250 = 

B~las Bora 1 1 !CJ## - 
Alig Q $ v n  Bova, PotHo, Wheat 1 mQ 1 

To mtml the water kws within the Eldl Haor bum, aubmargibl d i k  were mbblished rn Hat& 
ham bwln by the Bmg4adcsh WnWr Dmlqrntat &afd [BWZ)B] n fie 1%01 In M m u &  

R ~ I  h d  of exdy momvan, ~ ~ g b l t  dlka were mstrwctd 
d i k a  arp not serving u h l  purpwc 

i 
Born r i ~  lrrlgation dvrirrg the dry $earn ( N o v r n b ~ r  to Madi) 
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Tvvo sluicc gzdm wax &tt&tidhad by A g r i c u h d .  gal U p d a  a d  Sclga~n 
1997 at BadeaIkha villa& o ' 

SmmangiJ Upadla and b 4dU .nut ctpmmnal could ba brought d e r  
&vation during dry 32 ir.p-ly mtc in the upatream waa 
establhhcd to cafitrol vtzm &@ dry /burn in the sluice gdc fbr 2 
d m -  dischaqe but the& 6 hlpcP;sd C ~ O D  d 
dischqe txccss water. -9:dqice w a  built in I 
d tsa d) of Boula ~ . ~ e c l &  enhanrx fw dry season cropi. I( 
was q o r t c d  by the M h f k b m t  4-00 hno through many irrigatian 
duntlels. I 
7be population in the Htil Hmw wiyahed a 

Hd1 hndr tht rtru 4bl 

be divided into 3 sub-r tgb:  Tbg da- tea txtaius, lnnm & 
piatrgplc gardens and Rsrest, & r o d  and matrlId road 
f b s t % s t a d w c s t r i d e s d h ~ )  paved road@ She- 
e m i c  conchions of tbc W.:hw taus of smt e u l h r ~ ,  
ocrmpation a d  I ~ l ~  -CNRS ~ociocconomic 

middle mbrcgioar. 
The sbcia-eonamic dab of upper opb- region i s  dl r n i o e a m i c  
condition of Hd2 ham warn: 
The mid-ecanomic i n f 0 ~ ~ ~ ~ ~ 6 P 1 1 ~  
hdrn €30 and N W  Repom, Ih B c . q m t  M thc 
CNRS (February 20001, i t  is hwa.fhat 455 s 
sub- regions of the waterskd. 

' I  
T ~ M C  10: ~ o u s e h o ~ d s  Imn- rim by ctuses I 1 

I 

T&Ie 10 o h m  that 64% 0f f k  am Mm. ud - t m labor selling, w, 
k r q g p t a $  An eatimmed 64% ldlm hmm m 4% whila d y  2.2% d large 
ib'men w m  22% oiF land. 1 

1 

F a  qpw ruh-rqinn, iamwimr 4 R U  were butjOCL of  lanh o 
&hm ad Snlgpdfi Mb.' HcuHclmM hod bo m frt d12Ibmt born 

kfc &me 2Q,&7')a of tca 
14,170 ha of lo- & p k @ o  pi lea m 

am &egmiwd a3 

m e d i u m f i r m c r d  9 7 % ~ ~ - f L r m c m  M b f W l W . d  
a k d )  except about 2 W ' p d M y  owned la& MoPt qf W 

i 
p h t . q d t  gudm are 

mcrrpied by dit big htlaim m n  h S m n g d .  l k y  HmlwI ing rhe 197Ds, Famws 
I I 



ainriLr cerrnomiwIsh&wi' 
howeholh. Table I! 
B h $ o f t h e h  
M i  a mainly 

I farmers of Nirala is largn in - e l  . . . . -. I I 

pri- hmm, Piaapplc 
M r a b  Apphod* 34.U 120 23 Btatlc nut, Jack frui 

leart 
Lninglasera Appliad fm 96 50 1.9 B d a  nut, h k  fn~i 

Iem% 
Nahar 70 1.7 

Tripurn tribe is another are indigemus group of peqle of this bca$ty Their number is however 
arnrII. Before introduction of tfie tea business, Tripvm was the oply inhabitants of Hail hnor 
watershed- They arc now colnparatively poor and land holding size is  pia all. Findings of the workshop 
wath trlpura showed that the land hddlng s ix  of househalds varies from 20-100 decimals arnong 

I 
90% of total buseholds (i.e. hdlw to margiud famers) d rest 10% housaholds are srnali to 
h g e  in sire Hourcbold owns ihe land indiwd;dly a d  gencral~y~mws lemon, pineapple and paddy +-"- 

I t  

I I '  

3,s- - - I 

18 
. . 
'4 J 

a S r 4 - m  . - 
-m 



3470 ha of land of which 1233 b we in the Huil h r  

1161 ha of t a d  of Snfgaod 
to plantation fmst by thef: 

tmr,-BUnbm md Cane arc cmmon iri 
the Sbtgrn.43.x&. I 

P A O ~ O  3: Fire ~voud m&&~fim fwesi I 
to government fore 

harvest fuel \mod, bamboo, d tirobcr. A Rapid Rprd ApgRlcol evaluating the inbractio 
between villagers and hmt &om that 30% h ~ ~ & & 4  p,t? dcpectdtnt on hmt for the' 
livelihood security whiJs 30% dls$an h a m  fix-& m a u r n  ibr 4eir  domestic uses. i 
2.5.2 Hills & Valleys 

Hail haor is surrounded by hills on three Tnble 12: Distribution Lemon & Pineapple lands ndollg 

sides which arc under cultivation the Hail hoor watershed 

depending on the water availability. T h e  
upper catchment of Alia, Makria, Sariu, 
Patria, Jaitrr, Laingla, Burbria, and F~tl 
are cultivated with lemon & pineapple. 
Table I1 shows that about 2361 ha of 
land is covered with lemon & pineapple biglasera Baliseru - ,442 

gardens of which 60% arc pineapple and Bishomoni-Maha$erabad Bulisera 1350 

40% lemon, 
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It is found from cost-bent& analysis that Tk. 2,85,OCK) to 7,50,0Q0 can be made as profit fiorn 1 Ba of 
lemon g a r h  (as rcp~fbd by pian&~s). It i s  also m t i u n c d  b)y the planters that Tk. 2,50,0&l to 
3;00,OM) could be as pmfit fmnt 1 ha af pineapple spuden. w.1 - 
Land ofHai1 Haor watershed is being used intensively. Ths s~b~watcrshed of Jaita and Jmg  cwers 
an area of I164 and 1127 ha reipectively. Among the &It@ c h b m  \vate~shed, a portion is covkred 
with Lemon-pineapple, Tea and s d c m c n t  which are 265, 85 and 64 ha respectively. Aus and h i a n  

I are the major crop of khan'pl (651 ha) and Kharp 2 (648 ha) ~Pli le  500 ha of land remains fdlow 
during Rabi season. In the i q  watershed 453 ha is under tea &m. During Kharipl and kahdp 2 
land is mostly covered with Aus and Aman (3 14 ha). A total a f  257 ha of land remain Eallo~v &sing 

- rnbi Season due to limited water. 

through 6 shows land use of Jaog and Jaita 
catchment area in different crop season. 

2.5.3 Tea Estates 

Due to the altitude and high average 
precipitation, this zone is good for tea 
production. Around 20,633 ha, or 34 % of 
total watershed of Hail h n ~ r  is cavered with 
tea garden. Out of the total tea estates area 
10,268 ha are under tea bush and t l~e  rest is 
Tea Estate's land under other uses. Of the rtroro 4: ~mzon a rLneapplejnrmmg 111 rtte trrtis oj 
rema~ning tea estate land, 449, 1305, 353 and ~ v ~ t e r s l ~ e ~ ~  
598 Iia are covered with plnnted forest, natural 
forest, baniboo and sun grass respectively. Tea estate data sho\vs that more than 70,000 people are 
dependent on the tea estates for food and Livelil~ood sec~rrity. 

! f 

2.5.4 Plain Land. . J '  

The s~lb~nergible low lands within the h o r .  basin ate mostly used,for Boro rice. The wet land (deeper 
region) is habitat for a range of aquatic flora and faunal species. 

I 
Depending on the elevation, some land is suitable for Boro paddy cultivation during dry season 
whereas others are suitable for vegetables and paddy in all the cropping seasons of the year. 

Tliere are 2 1,600 ha of cultivable Iands for paddy and vegetables. Different HYV and local varieties 
of Aus, Aman and Boro are grown in this area. In the high flat land of BhltnaMr and Mirzapur Unian, 
there are about 100 ha lemon garden. Due to scarcity of irrigation water during dry, season most of 
the high flat lands remain fallow. I I 

2.55 Haor Resources 

The Haor is goud habitat for fish, 
wiidife, birds and other Dora & 
fauna. Table I3  show that 6340 
househoIds (which is over 12% of 

:A 
Table 13: Distribution o f  All Households I 

total hous&lda living adjacent to Haor) are directly related with haor resources. Among them-abokt 
308 1 households are dependent on-fish for their food securit to va ing desrees. 

- y -  7 



Bcsidw the fish resource, a signifkart number of house holds are oollcding g.ms, reeds, aquaib flora 
& fauna as food, fwidcr and household -riais. Wildlife and g w o n  inventdry repods tha t. of I64 species of wikliifc are found b m  Amphibian, ReptilianImd Avifaunal and mammalian 
in different seasons. V e m t b n  surveys reveal 84 r p i c a  u f q r ~ a t i c  plants I 
3 .  PROBLEM ANALYS~S 

Tile watershed m a n a p m a  approach for hail huor is pticipatory. Users of natural resources of the 
haor are directly related to the resources and thus they me often aware of degradation as well as how 
to recover from rho degraded state. Tbc project emphasizes the involvement of the community from 
the very beginning of the project planniq to impact monitoririg. Participatory community pIanning 
exercises have been done with differmt stakeholders of the wattrskd. Table 13 shows that a tOtal of 
5 participatory community planning programs have hem conducted at different locations of Hail Haor 
watershed with different sttakeholdfl. groups. 

Table 14: Groups, Luutions, a d  number of Particigaoixof the workshop 

Tripztra Farmer Bishamni 24 
Paddy Farmers Ashdrone 43 
Lemon & Pine rppk h e r  Alia Ptznji 3 6 < 
Flat Land's Lemon hrncn Bhunbrr Union I 50 
Tea estate resourcu phnnsrs PDU, Bangladesh Tea B~ard . 17 i 

I 

In addition to the psNopstory planning workshops, the existing kitmiion of Hail haor tvntershed has 
also been c x p l d  dn)raically. To identify the problems of wtbrshed, various sclcnl~fic tzchn~k~ues 
have been applied blcndinp with community pamcipnrory appru~ehes. The water sources, i egetdtioi~ 
cover, forest, aquatic habitats haw d t ~ r a d e d  due to human interactions, and natural causes ~ robkn i s  
related to the vmtc&td of Hail Raar Etre ident~ficd in the pr~blern census worksllops From the 
output of con~mun\t~*puticipatc-ry ~vmbhop regarding problm J t d u t ~ o n  analysis, it has been found dl that scarcity of irrigrtio11 \rlnter during dry season. impropcf land use of slopping terrain end 
excessive siltation, Chhnra bank erosion, use of agro-chmiwk in t he  upper catchment are the 
major problems of the Hnif Irnar waterstled. 1 

A total of of 22 Chhnralr w e n  sbmtcd, conslder~ng water carryi status of Chi7ara, to study wAter 
discharge and sedrment load. The water flow vdrrcity, water volume of waterdlscliarge have 
been measured at weekly rntmlal. C h h m  sediment and rnonitor~ng started f k m  
November '99 to O-er '00. To mesure sediment rate, watet samples ( 1  l~ t re  volume In each 
sample) are collected during rttezsuremcnt of water dlschnrge. ~ed jmen t  rate 1s measured during May 
to August as erosion and subsequent s ~ l t  laad IS  high^ during this period m d  insign~lictlnt during 
other part of the year. Sedrment load of Alfa and Jdfo  chhara from Sargaon hI1 was 941 aad $17 
tom respectively during June, the highest rainfall month d t h o  2000. Sediment Load by h e  Rfp 
chhDm was 540 tons during tk manth of Juw. 2000 These huge bediment Icmd from the d r k n m ~ i s  
raising the kaar b m n  bed at an alarming rate I 

Commuoity ineight ia irnporimt EQ undemta~d tho p t  t the probllj;ms Probkm nnsus lad m l y i i s  
were done in the PCP workshops. 7hc participants pitrtntcd whrbn to tht~r  rcsptctive prablc& 
fhe nyjor pmbkm according to the hedings of worlukcpr are:  LO^ erosion end top ioilils !or$, bck bf 
kmwkd~e fbr m a n a m  orchards, dltatian in ham basrn, scarcity of water during dry season, insw 
inktatinn, use of agro-ebemials in the uppw watwshecl 

I 
Thc workshops were held at d l h n t  locations afthe watershed based on atre inhabitmt's occuprrtiah, 

1' hrming practices, md the community locatiom. Low vstershcd ?ernon and pinmppIe gardsneq, 
paddy thrmers, Khsla  and Trlpura community, tea & managy, school teachers and local elik 



were the participants c-f the -dive tqirhb&p~. ha id  hoIdin9 wkre also considered for selecting 
the participants. 

Village workshop 

A b r ~ e f  ~ner/iodolog/cal &&Acru: T k  
method incorporates t h e  d k h t 2  -5, 
problem identification s lkq ,  a cam ad 
effccts of the problem md ~.dhmssioa on 
solutions. The ulorksbops W@ i-ued 
inostly by the C h a i m  of -*ad 
or chief or important m, pmcm bf 
community. The nuin f&qu 9ttbD p w  
session is to identify p m b l a  with 
the watershed and to I& OUf pmMtms 
followed by problem p f i & & b  AII 
documentation were dmt in fh+ Flip hit. 

In the 2" session of htre w ~ h h c y ,  the 
causes, effects and ~olntim~ & ~d out 
problems were d~scusscd ad EIndy written 
down In the 3rd -inn, tb probltrus, 
causes and effects \vcm $M &nd impact! 
stakeholders, were c b z d .  Appr~priatc 
environniental feasibility WTB aiso considered 

Pkolo 5: WNhhpp kfli hill culiivotorr nt Alin Pir,$i 1 
of in&rw;nliww b,m&ieve the solutions, on differea 
time for the i o w n t i o n ,  technical feasibility, 

r e g a d i q  i n f t n % ~ ~ ! i m p l e n ~ e n t a t i o n .  

3.1 Problem Census a d  Piqrwling Workshop 
.Em . - - ,  ' ." I 1  

I 
The nlatr~\: of problem cmmu wnd pbnn111g for intcmntrom ~vere~conducted separately for beet10 
leaf, lemon and pimapplc gmwern, and also for stmm and roil restoration aspects An Inreractn8@ 
discussion and sliar~ng of k u  rc¶ulted in  the tdelrtifica!imn of a set of eustlng problems an! 
recomniendat~ons for ~ n t e m n l h c  

I 
The workshops have b m  cmhaed ai Bhunnbir, Rshdroiw, B~~nhamoi.~,, and Afrn pun11 by the 
Project Development Unit rwI b$ladedcsh Tea Board, 6-@ center alnong the d~fferent 
stakeholders group. The findm dfTk workshops are shown ~p s u m z e d  form in Table 14 

I 
Table 34: Findings from Participatory Worlishop 

j Land fertility decreased I Mold topsoi.1 in place by inserting tree stem as pillar around the 
beetle plant and placing Leaves and small branches within the 
pi1 lar frame. I 1 Create na tur~ l  protectian ttuougk Qreen coverage around the 
orchard and along the bank of the streams 

i Land 
j contour bvnds at the hill foot with tree stems, leaves and 
, branches. 

-. . . - . . . - - -. . - - -. - - - . .. - - . . . . . - - -. - - - -. . - - - - -. - . . -. .. . - - - - . , . . . . . . - 



1 rn Rat irrfk&ition and diswe 1 Provide f e n ~ d  &aptwd measures I I 
I Build paved raw3 I -----. .-.-. - - w e . .  - - -  

High ~ s t  to dewlap r krnm 1 a Provide soft erdlf &cilad 1 I 

underground water 
ng and tube well s ink~ng 



I 

I 

I 

Set a deep tube ieells 

1 ! 

stabilization 
Dig Chl?nrn and staHk &+a bank with strengthened 

I embankment, and establhh ian vegetation with Bornk and ' 1 

I Jai bamboo, Keuw kanfa, grass and Bokhol. I 
3 - / Barrier for drainins out up ! Make the rsilriay and otl~er ra d bridges more \ride to s~riRly I . 

I . .  stream .--- , ., water -.." 1 drain out rain water I 

3 .2  Orchard Prclcticw Review Meefings 

Workshops on Mamgsrncnt of Hot1 h o r  watershed so as atcs to tea estate and oicbarb 
cultivation wwre organized d pulicipated by expat fa pl&~hrs of the Bangladesh Telg 
h a r d ,  Sreemangat. In tlro a~kdsop, potential techniques ittr control and recover of tll 
-logical balance of watershed wen focuwd and delibmtd bq tbe particlpanrs. These rpecia 
cultivation communities k w t c d  ~ a r i w s  mteapecific M ativity plans for implen~entatiort, 
Ih project plays its role as facilitator 0 ihc mmmuq.  P d b l e  p$ject intententlons were assesse 

/ k i b 1 1 i t y  through participebry planning w a r k h p  S&I tba v a ~ u r  resource users groups I 
A total of 3 meetings IVWC held at Faizabad hill 
amq Laqlachhara, Mahwiram Mirzapur and 
Nim punji with l a m  and pinapple p l n t e n .  T h  
meeting was facilitated by mpaQatt orchard q t m  
Roy M y .  A find wrbcah~p kcll i tatd by the d d  
orchard urm k t d  on the remit of the 5 five 
earlier discusia~ mcetirrgs, wau herd in the MACR 
S r e e m  Site OBcc co dcliver the proper 
orchard m a w m  syston to the yl-s 
(Annex-5a (& 5b) 7 % ~  Upa~llo Agricultural 
Officer, Rtgrmmrativc fimn Fam~er to Farmer 
hogram uf India and MACH-S st& 
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Within the upper catchment of the Hail haor wtfmkd, 4% hd  arc& is under lemon and pineapple 
cultivation. Pineapple cul~tvdtiun with 'aoras b . c o ~ r '  or vckcaily up and down line plantkg 
layout, and spading of rtmp hlU #lope for soil pre@& br pineapple cultivat~on are causing sevGre 
erosion and land slide. 

Hlgh flat land and f t o o d p h  arc used for paddy and qebabie pltivation Among the Rahr crops 
Boro, potato, watcrm~lon G#. BR mostly grown, Duc to $certity of irrigat~on water during the dry 
season, most of the high €kt lhnds r& fallow. Cuhvation In the watershed is d~rectly related to 
water d~vers~on facil~ties from the Chhara 

To understand the land use pfSm at sub-watershed scale, land us0 surveys for Jaag and Jaita chhern 
sub-watershed have k n  conducted using Mouza maps at plot l a w  during the last year (~nnex-1'3). 
Cropping season suwcy lcPo &b batn conducted to get the data fqr entire year. Table- 15 shows that 
there are 268 ha of lemm & pineapple in the Jnita chhra sub-mnhed which is a terrible factor for 
soil erosion. Tea garden occupies tangible volume of area in the both sub-watershed. There are huge 
fallow lands in both Jdta and Jaag sub-watershed due la& of irrigation facilities and natural lJ&a 
chhara inundation 

.I 
A 1 Table 16: Land use type of kit. and dnag rub-wnterrhed in &&rent cropping season 

5.2 Water Use 

, High diversity of both animals and plants is associated with water courses. Rational distribution of 
water for the different habitats and organisms is crucial. The local ~ornmunity reported that previously 
Chharas were the ways for distributing water into d i f f e ~ n t  parts ofwatershed but now i t  is not aceive 
due to degradation of watenhed vegetation and also diversion of water at upper catchment of Chhnras 
by man. I1 I 
Tea, pineapple &lemon gardco's unwise land mamgement llrve deen acceleratine the rate of n ~ n ~ f f  
In the year 2000, earljl rainfdl caused flood in the to~ilsr basin of watershed that caused damage to 
crops. 

- - ' Im I I 
Wakr users m the watershed could be classified according to their agricultural practice. The tea 
estates arc by far the large land users in this tract. Tea planters stoje water by damming arld pump Out 
water (both from surface reeervoirs and ground water). The lemon farmers are fu~ancially well off h d  
emplay piimp to use m t e r  from the chhara. As thme is lack of a&reciation and awareness, and also 
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The downstream water uscn'amplained that they do not get ackiuate water for cultivation as wker 
is diverted by the upstream people excessiveIy by crcating re~trvii-s through construction of earthen 
cross dams in the Chhora. These cross dams store considerable amount of  runoff. Submergible cross 
dams are also established at different points of a Chhara to raise eater level. Downstream people do 
not get adequate water unless tht Chha1.a has significant water flaw. Out of 59 Chharas invontorld, 
only 13 Chharas have enough flow to submerge the earth darn and dlow overflow of water for dmln 
stream users. 
There is no dry season water flow in 20 chharas out of a total of 39 ehfraras of Hail Haor watershed 
although, in the distant past, they had dry season water flow. Water-discharge data reveals that dry 
season water discharge is decreased considerably because of the upstream dams. Kaila, Burchungi, 
Patria, Khai, Shial, KaRia, and Phool chhara are draining ~ ~ m p a h t i v e l y  low quantity of water from 
February onwards in the dry season. 

5.3 Habitat Degradation 

Formation of habitat is a hncrionality of the land and water interactions over the landscape H a d a t  
thus created supports life forms. The natural harmony establishes certain floral and, faunal niches to 
support plant and animal species. The interaction between the land and water governs the ccosystGm 
and biological production. Human population is an integral part of the ecosystem and influential 
member of the food chain and food web. Due to increased necd and greed, lack of proper 
understanding and for personal agenda, human beings intervene in to the system. Along with the 
natural causes, the human interactions bring changes in the system. For example, deforestation in the 
watershed accelerates topmil amsion of the hiIIs and valleys and at the same time silt up the hnor 
basin degrading the \\2etland habitat. Deforestation of riparian vegetation increases bank erosion, 
reduces dry season water Aow, nad silt up the stream k d .  The silted up stream beds reduce the nvatkr 
carrying capacity as a whole. Deforestation reduces ground water percolation and subsequent 
discharge, and increases run&. Over han)esting of natural resource without proper rnanagernerlt lead 
to a collapse of the system. Deforestation and riparian vegetation destruction lead to the reduction of 
bio-diversity. For wildlife, the situation is worse as &re is little or no habitat leFt for them. There are 
some segregated patches of wildlife habitat but a few wildifk carridors for their movement. 

It  was gathered from variou~ mctings and workshops that soma 10-12 decades back, hills, Chham 
banks, hnor wetlands ttc. were covered with natural forest, riparian and aquatic vegetation. Hnil haor 
watershed was a good habitat rich in biodiversity. To increase cropping lands and to elimina& 
ferocious wild animals from fhc area and money making by inflwential people, t l~ese forests were 
cleared. Changing of natural f i re t  to pla~tation forests has also w a r r e d  in the area that sliotvs low 
level understanding of the c m d  people a b ~ u t  the i m p t a n u  ofthe ecosystem. 
It is also observed that habitats bcco~ne segregated due ra Ion uf connectivity among the habitats 
Connectivity is necessary for facilitating movement of fish and wildlife from one habitat to another. 
Dtre to dogradation of rrparian ngetation dong Chham bank, wildlife especially terrestrial animals 
and shy birds, cannot move &om forest of upper catclunent to bwcr basin and vice versa. 1' 
5.3.1 DP forestation 

A s@ificant forest m caverage (around 25%) ie required for a couniry for its ecological bdrnce 
and environment equilibrium All climatic parameters such as p ~ i p i t ~ t i a n ,  tcmpcraturc, relative 
humidity b c  are dirsctly mkted with forest or vegetation coverage. A huge forest area of Hurl haor 
w c n h e d  was converted to tea, lemon, pineapple gardens and ae#lements. A r n o q t h e  Hail h m ~  
u~atershed, 39% of land area is covered with tea gerrdsn tbat wss dreatcd by clearing deep naturaI 
forest3 some 130-150 j/eLrS back. Though the tea plant provides vegetative cover but these uniform 



Lemon and pineapple w a 6 b o r  23-60 ha. of l a d  in & which was previously und 
natural tropical for= ' C k ~ d i ~ n , ~  Tipra con1 of hills and hillocks 
shifting cultivation em I qmle and the est. Pineapple cultivat~o 
came up in the ares  dvr lry ' -&hia  lemon during ebrv upon the balance hills an 
hillocks \\!ere c l e a d  This e i @ o s u a  d the tropical m, conversion to intensive] 
managed orcliards -the M t  cverely an life systems in the tract 
well as the c o m m u ~  m g  i ~ w m u n d .  The practice ofstgep d ~ p e  agriculture is one o f t  
main causes of wet land - d a b  by ~ l t i n ~  up chhnrn b d d  

The forest villagers d contained large mammal 
even prior to 1950'9. M=-e from diffe sh as well as immigran 
from Tripurn and o t h ~  o m  deared the fores e animals from this tra 
Timber stealing is m r q @ w ~ n ~  not only for ation but also for the te 
estates as reported by &-..&I& ., .... and tea estate sllnde trees of tea garde 
and bamboo, timber.- fl* Fwwts are cut do\v is which is contributing 
deforestation procesIc 
It iw9 reported in the ~ & p x l ~ t ; S ~ ~ r t ; E h o p  that shrub bank, connecting Cree 
hills and valleys like- & ~ L k n l ~ & k # ,  pisac17 knra red by the adjacent la 
o\-c.ners to expand are@ dcqkivahja6 h 4  as well as to of snakes, jackal, rats an 
other wild lives. Such cause instability including sheet and gull! 
erosion. 

In the workshop with p a & y . m  prticipants reported nd coming from the 
and Bilnsh Chl?ara is h Be crop fields of or, Ashidrone villages 
Sreentongol Upazila d -.- Lhe fann land infel m s i o n  is the direct cause 
hill cutting for c o n v d q  &'im& to agricult~~ral u)a d tation activities in the 
stream catchment areas. 1' I 
5.3.2 Hill Hobitof 

Conversion of hilly MPPiP @r .-on and im of orchards on the slope 
m o h u e a  ta br %L mq&r &d?ri.s ail m s i  of soil quality. Eroded soi 
~ ~ i s ~ t n g r b s ~ ~ 4 4 d i s  ion of aquatic bio-habitats 
~ V R & I  af d- hilly ~ ' f h  hrtrmslu of agricultural uses mus 

HdI hw Wra r ktrgp amount of 
mlhd ktm;& lh.=rrq draining 
& lg .. &dd&u., upstream 

' . ~S&j$#rg rwhre ,  hill 
ppff*aisa- d fmds to 

-' m *, ~mpcmible  for 
hi@ .@ $S ,'*a. U hd slides. 
lB&d ~ n r t f f  d stream 

oCm&f-~dnn Cntchment  ,d- 



Bio-diversity of Hail hacr7 -d ir declining due ion of habitat. Deforestation, 
habitat degradation, c&&ddzrrt.ia other uses, M harvesting and lack of proper 
management of w a t e n w  mm and Haor proper am declining fish, wild life, birds 
and other aquatic flora id fhre#. 

I 
I 

) Lack of proper managmn4nt d e d  nsource is m for maintaining bio-1 
diversity. As m e n t i o d  & k i m . n a t e  clearing a f m  mat ion  reduced pIant species: 
and wild lives. I r r a t i d  w e  of e m m o n  resources d d to wildlife are the other 
reasons for reduction d b-. Aquatic species h h due to loss of habitat 
degradation of habitat d k & H ; p  management. ter bodies of Hclil lrnor ar 

I let out under leasing 5ysJarn ad b b e  harvests Wring the water bodies, eve 
1 though the same is p d k d  b$ lqm- b m p l e t e  d e - ~ n k r  st pockets of the wetIand 

eliminates brood stock Limits & ultimateIy itment thus reducing bi 
diversity. Loss of ccm&vi@ &ut & mhankmentldattr, m i t m e n t  in to the wet la 
from external sources- lh -.M u h r  wuatic s p e c k  h t ' d  than one year to mature 
reproduction are almert hr ChG wetland. The a i t a d m  improve in the interest 
biodiversity consenra th  d . = c e  building for future use. 

Aquatic birds of Hail H i  hrm docreased drasticall>. i rs. Hunting, "Night ligh~ 
fishing", degradation Of q M k  Mitat are the 111ajo eclining. FAP 6 reporl 
mentioned that "The 6.- for the disappearan d bird species from the 
north-east region are U d y  ,he massive conipressb  d grass lands and seaso 
swamps to agricultur~ fitnd, wrd d m  complete e l i n h h  forest and other nati 
floodplain forests which gmddd resure roosting an rge water birds. Dire 
persecution by man h a  donHw#mpd a significant of some species, but loss o 
permanent wetland htbirnt b be of less irnpo- . h of this habitat stil 
remainsm(FAP-6, Page 6q.  R b w m r i ~  of the habitat e a come back of the 10s 
heritage and thus call h intervention under t 

Every ~ n d ~ v ~ d u a l  l ~ f e  aptm $muin has ~ t s  own c!cle m f  l~velihood and propagatlor 
Ind~viduals need safe bmtc k c  h i m c l v e s  as well as h ng The l~ab~tat ,  n~che an 
territory are of crucial importaim h? Qm s ~ i & b  l ~ f e  Ecolog~cal connectlvlt 
fs way much msential for wil&i% smmty, a& lnued regenerat~on Masslv 
d h & a  of forest fm wr)r m y  # c a w s  of habitat and often cause 
ml0g)ol d~scontlnulty b m q g  q t e d ,  ~ l d l ~ f e  hab~tat Stream ban 
v w m  (riparian ve- d sul tkh d q d  m v u  4 ull orrldor but these have bee 
eland. kestabl~shment of d riparian o o d a r  h in ~rement for mu1 t~plicat~o 
aid amtimalty of specla, d rn k =@red ih ~ d t r  

InErabhwtnre developmat u nn jntegrd in the watershed as i 
the o h r  parts of the unrmisy. Wng infr- roads, dams, settlements an 
dabvetion of riparian ~ W d m  me the prime mum which shoul 
be restored. . 



aFPtts -r bodies is essentH & 4t',atic s p e w  pa& 4%#bmt p W  af 
W J i k L p s c j 4 f i e n t w & t W W d M I y d i m + l w m a ~  W m d d e t b U e  
b W r c s d ~ b b r ~  

11 sn&mdy m d  by &aP users and Haor neighbor4 that fish land a h m  aquatic rpecisr and 
Wtr h Rtd m.js decreasing as connectivity of differeqt water bodes with river has 
dimsI hat LB'an#lr Rhali sluice sate and embankment cIiscon&ued the connectivity of this 
H m  with h~ Xiirktaw rhreyr). & the same time, siltation of the \vat& bodies like streams flowing 
b tb w W u & ~ d  t l W  iB-lqwi dconnectivity. 

Wwn dPrrtdar dimtirutdr~b'b- ail haor watershed, by constru~ti~~g dams, embankments and 
shia @IS to c o t d r o l ~ . ~  common which i sdakd the habitats of upper catchment from 
Inmr atdm8nt. Fm -' tic life'g movement is hampered by establishing the cross dams 
d s k u  $B&s. in &a m e a m  of Chhara. The natural. systm needs to be understood and 
camsFtivity m c s b ~ h 4  ?o .crea.te congenial habitat for fish multiplication, fish diversity, critical 
saasa~ shelter and the a h h & & a i n a b i ~ i t ~ .  

p r & h ~ m - ~  
ThL End a b ~ e ~ ~  L 

th impl-m. 
&tea d r m a m p n d a f i o n ~  resourn were also 

c c d d m d ~ q b g P ( M n g p 6 9 s n r i .  ' 

70 &#are tbe wztmhd $Hail haw, interventions wnuh k and Micro levels. 

For t l ~  mioration of watersf~td'ecology of Hail haor, pressure m wwttrshed resources and improper 
Id use pmctices should be reduced. Reintroduction of the ecol~&al entities rtwt were present 
before i nd~c r im~na te  exploita,tion began would need to be considered $mltoneouoly wid1 restoration 
programs. To improve the entire watershed in an organized \ray, restomtion program should be 
lnlt~ated by the GOB policy d e n  ~11th direct participation of t h  carpmunity . It reveded from thc 
findings of participatory \umkshop that plantation along Chharu (regenpration of riparian vegetation), 
ban 011 cult~vation on hill slop4 extensive afForestatim, of ckllca~ MI #lopes, stopping conversion of 
hilly land for agricultural uses, proper shanng and reduction d mwrrse of water would be the prime 
measures to recover degraded watershad, A w ~ e n e s s  campaign vn rpatiual resources management 
would have to be organized to build up consciousness and consensus fur a sustainable management of 
the watershed. 

6. I .  1 Regenera tion of Riprlun V'ge fation 

n o  riparian vegetation is degraded due n d y  to cxplo~mim of q e s  as fire woods, timber and 
forage, and extension of agricultnral cultivation and fiardmng. Vegetation coverage along the stream 
are required to be developed to stabilize the bank of the Chham. Three-st~ried canopy of tall trees, 
medium trees, a d  shrubs with ground vegetation w w M  be &lished to decrease rain drap erosion, 
increw water percolation in the sub-soil and improve ssil hotdmg capacity of the hill slope and 
chham bank. 

Edd teconndssonce revealed h a t  presently 59 Chharos, blfi 4 srnalI, transpart total water from thc 
watershed ta Hail haor. The total length of theso Chharps is about 360 km of which 95% of the water 
course is degraded in di€fcrent ways. To reestablish riparian vegetation dong streams of thc watcsshd 
area, a total length of about I75 km Chharo would aeGd replanting with W s ,  shrubs a i d  grass cover. 

I 



6.1.2 Desilting Cunner fiM'ty 
m 

I Hail hnor flood plain s r r o ~ m i c a l l y  important both for fishers and paddy farmers. Ib improve the 
over all status of flood plain, connectivity among Beels, Chharns and Rivers has to be reestablished. 
Water congestion in the Hail .haor basin during lak monsoon delays the plantation of Boro rice. 
Unseasoned sowing of rice hampwa expected production and autput Dt-siltat~on of canal, Bee1 and 
river would drain out mews water from the flood pIain as well as reduce scarcity of water during dry 
season. 

Community participaion 20 m s a l i s b  riparian vegetatim dmg thkc chharn banks to enlrst theii 
support end caopcration fw initial program ~mplemtntat~on and fwture n w t a i ~ b ~ l i t y  of the resource 
generated 

= " - {  1 

Restoration of connectivity would enhanee fish movement, which Jtimately increase fish diversity 
and abundance. In t h e  wotkrhop heId at different parts of Ha11 hcroP, the Iocal community reported 
that Jeth~ln, Sanandar, and many o[h connecting natllrd c a d s  sbodld be rel~abilitated to reestabllsll 
connection with different categoria of watcr bodies for impraving drainage and fish movement. 

13 1 J3eels of varying size ebuId be recognized in tlie Hail haor ~?rat+rshed ( Beeis, arc the deepest 
water bodies of the ham). Sediment co~ning from uQper mfch ent of watershed silt up the 
depressions raising beds o f  wafer bodies. Although mast of the bee 'P s setti11 water during peak tlr)~~'  
season but the level of wstcr is nat adequate for secilrcd fish l ivin~. "r enhance security and cluality 
of aquatic living beings, silted up Beels should be re-excavated and maintained regularly. Based on 
the participatory workshops f idings,  Jethua Beels and canah were wcxcavated in the last dry season 
(March, 2000). User community 11rged for rezscavation of Snnorlclnr Reel, Chirlrndr.lbi Beel, nnkkin 
nee1 to enhance production and security of fish and other aquatic flora and fauna 

6.1 .4  M aln taln Proper Cult/vation Techniques fur Hilly Area 

Deforestation, exposure of liilly terrain and cultivation of skp hill sIbpes by disturbing soil are tlie 
principal causes for soil e m i o n ,  land slide and silt deposition on tbe h e a m  and river bcds, nncl basin 
bottom of Haor.. Cultivation on the hill slopes ~vorild be banntd, reguldtd or limited to easy gradients 
with protective regulatory mcnmres ta rcdllce soil erosion, InmhIick &d to inlprove soil quality, and 
also to encourage regeneration ~f nawal  forest veget~t i~n.  For limiting cuftivation on llills and steep 
slopes, rules and regulatians for cropping pattern. design layout and ,management system would be 
s~lpplied to the gardeners, and GOB tvuuould be urged to octiv~ta its control and regulatory authority to 
ensure better land use of the wa~rshed. 

According to Roy Batty, a Volunteer from Farrner to F a m r  Prqgxm, cult~vation on slope having 
nIdrC than 45% gradient is not permissible and thus shauld not sllowcd in the Interest oE guarding 
=abut mij erosion and nufzicnt loss. He profusely cocoumgd the lemon and plneappie planters to 
nvoid cultivation on skcp slope area. As to culhrraI o p i o n  in the orchards and tea gardens, 
h e r b i c i ~  (GIphosate) shcn~ld be applied to kill mck rather then spading out weecis by soil working 
and thereby disturbing slope soil. Contour plantirrg mctw of pineapple ctlltivation instead of t h e  
current 'across the contour' planling practices should be adoptad. 

6.2 Micro Interventions 

6.2. I Rgmrat ion of Rippian Vegetation 



I 
I Thc C h b a  ba& m rirh in soil ienillty, nutr ia  contents and hoisbre rqime &firding bet* 

growth far plant comunrtla. TO m r e  secure i d d a t  for wild life, r ~ d o p  of riparian v e w m  
b carcntiml which will also ~ w k k  saf t  o o d o r  for d d l i f e  movement to dif&rcnt habitats. Olnently 
chhom banh ur, u r n t h u s l y  ~roded primarily dm ahsum of dpuian vtgem~vc c c v a  n d  alrp 
land clarance for cultivltian right up to tllc CMam bkrk point A h a  been observed that at preRrtE 
tree, hmh, he&- caw and rhorelinc emergent vqctatido ca 'er on the npar~an zone is 27, 1% 
59 and 52% respectively (truwsgb f o r  both sides of C h h ~ m ) .  Cent 3 orcent c o v m t  of three-storied 
canopy 1 e , tall tree, medium treeand ground uegckatian i3 rquired tto gtab~lize c h m  banks which 

1 
I should be restored. As far aa pactitable, hld~genorls v;uiatia of  N, shrub and herb cover should bc 

I ensured by collect~on of ICCJ promnce to maintain contimation &indigenous habitat 

hparian vegetation don& hilo  (middle & lower 
reach), Jnag (lower Alfa and Boula chhara 
would be reestablished thmt& phntation, and the 
move in this direction is d d y  on. Plantation 
workg have been unbcwm a&r formation of 
Resource Muqummt Orpaizrtion (RMO). 
RMOs in collaboration wih project personnel 
p h k e d  treB and shrubs on riprim zones. Vetiver 
hedge would be tslablishtd fur bank stabilization 
and such work have to be umkrbtksn during prt- 
monsoon dry seaion. Imph.crlbtim of tlrese 
pqtam art dcmarrsbations to he conlrnunity for 
hturc restoration works. 

Over 15,000 tall seedling Q€ different locat a 
Gnmar; chikrassi, I<oroi, Jack hi& Srrsoo, Ivtnhogo 
planted along the Ja~tc~ ,  Alia 84alu~nd Jaog Chhnm. Five RMb, lnduding the landowners adjacent 
to chl?nrns and represedativeti hrn different Union Poriahads \vert.jformd to restore tllc riparian 
zone vegetation and their susbmabilitg. I 

! I 
6.2.2 Erosion Proofing MW~BS il/e fiver gross & ~ l u n f o t i ~ )  - -  . I 

Soil erosion and land didcs uc I major problem of hilly ark.  ~ k &  md pineapple cul~ivation at 
Satgnon and Ralishira hills cause erosion and silt tmrupomt-k-n with w e r ,  and subsequently these 
silt raise the bed level of the stcams and Hnil hnor basin. In mdtr o reduce soil erosion, several 
measures would be undemkan. A f F m ~ ~ t i o n ' i n  the watershed, Ims c b ve agriculture practice and 
cropping pattern would be dcrnamtrakd ~ n d  promoted. Cantout bunding would be done to reduce the 
flow of silt to the streams. L d  prtrplc opined that aartl~m m bmhpp bunding would in course of 
time be washed out by the m m E  So deep rooted graps like vttivtx nrould be planted along contour 
to hold sail from being carried by run-off and dm to reduce h a  pace of n~n-off. Deforestation, 
canversion of lmd for agria!Ihnl use and intensive mkimtirsn in deep slopes of hills has to be 
slbppd to rtShXG watershed quality. Creating vetiwr k l g e  QU tk cm)our of hills and slopes before 
stmtingcukieivation would be an appropriate technique to &ce pace of runoff  as well as erosion. 

AfFarestirtian would be dona Ehmiq deep rmtd tsae species lar pl tatioii on the hilly area to 
rsduod the thrmtof land rlidfng. Awweness csrnpign mnucyiqg.thc &sage of the adverse affects 
oF sail msion and econarnical b c n d ~ t  of trees would bc- e n g f r a t e d  to users for encouraging 
nff.irwteAion individwIly. h '- '- "' ' " 

: 4 

Ttec sae&ng mp$y to m m u n i t y ,  specially to the en &&rn f the people free of cost, for b pl~rrting on the alopc and around hamsteadr, ~ l l d  be a rncdivstiqpr?rarn. The community w o ~ ~ l d  
be diractIy i n v d d  in ha PfWam primarily to make it r broad-Ntd aind mtal program, sustainable 
and Cflactivc even pharh2 a t  of the current t i m ~ l i c e  pmg~a?; . I 
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local farners are cultht.ing bills and Iuilocks w i t h t d d e r i q  d+e gradient and t m i o n  h ~ z a ~ d s ,  
OvM 2320 ha of hilly Imd a t b  watershed IS cutrtndy undtr l&n and pineapple cultivation is 
Bullshira and &tpon hills. Pheappk are cultivated In the hill s 1 d  dmg ver?ical lines ( a c r w  thee 
coniaur), which cause high sped runsff and subsequent aail m i a a  tpd land slide. 
Demonstration plM fbr pin&plc grdcning i n c o r p o r b g  contoor li+ lgwt design, paper weeding 
and management systcrn, wmId be established to d e m m s ~ ~  prop8rjcutciviition method and tram up 
the planters. A minimum af 8-10 hwnsti.etion plats, ceclt af 1-2 haih a i a ;  wauld be established aD 
Faidad ,  Mohazirabad and Lrrfnglnchhara areas having dmnonstrntictn prospect and:: 
accewibiIQ round the you. To mutt people's participation, wmbhops and meetings would be 
armnpd to impress upon the bcMr produdion, effective soil c.o*bon and economic benefit o f  
the properly managed cultmudon sptmn. Amareness c a m p g n  mi a v i m m t a t  fnmdly alltivation. 
process would be conducted acrors the lemon and pineapple ~rnw)ng m a .  Orchard management, 
extcnsion program (OMEP). to diss~minatc t l ~ c  proper o r c M  d g t m e n t  technology would be 
orgarlized within the Icrnon-ginappk gardening area. C r n p ~ ~ ~ ~  training for prdencrs  sing 
posters, leaflets, booklets wouLd nloa bc conducted along wtth a ~ w &  programs. 

I 
6.2.4 Rational Use of' Watw 

I 

Watu IS tm UIndispansablc f u n d a m e a  ingredient needed fbr cultlvat.i&. Farmers bund tllc Cht~nrn to 
urigatc them kinds during dry stason. Lemon and tea phnkr r  ase in ifav~rable position duc to li~gli 
M d c  h a h n  of their f-. On itr basis of water stabs of &dml, the planters make seasonal 
temporary & dams 6 t  directly puu water from the streambed. For thL upland damming tlie farmers 
of the dawmkmn do not far thcir crops Iikc 13~m rice or vdgerabtcs Jt i s  evident from thc 
k d  use that within the canmmd@ r r a  of ,Ja/io and .Jmg ~hhdra, 500 lla and 257 ha lands 
rcqcdivdy rmlh fallow d m i ~  8061 (Wrnter crop) saso~\  &re ta sdarcity of \vntcr whlch arc 43% 
and 23% of tMal catchment of d J M ~  c h h m .  

s .  I' 
Accordtrtg to w a r  uscrs, dtti~e p I m  would be reqr~~red an suitubk & ~ h  OF Clrhnrn to ensure water 
for tn&\~rn cultivahon W. Pc~ple attending the pro)cct sponspred partlc~patory \vorkshops 
demanded for shiice gateg an &jt& brld Juog Chhom to mcat water n$tA for thelr dry seMon crops. 
Propcr usc of watcr will Rdtiw the evaporation, leaching and run-off lasrcs, and at the same time 
more water could be flowed to hum habitats It is rdovant to m t i b n  hen: that n sluice gate lrns 
already been constnicted on 301th chh~ra and applianas instrllcd :d 'sum irrigation watar for most ?I' of the farmers of Roztln s u b - w d d d .  Early cmps lib w e t *  \$eat, watermelon Hc. would be 
promoted to reduce the predrrutc Qa s w k c  water durtng 6y %Zm. 

6.2.5 Proper use of Hr0-9 and P~sticlcfes 

M i c i d e r  and pesticides ere; ~pleenons elements for vagwntim and living beings. Wide use of 
hct&ides by &a g a r d e m  to Wsnppms weeds nra wash4 wt b$ rains and carried by run-off 
War, urd dtimatcly dmins @ k r -  &dual adim of Mddkl's~rnc time kill tho valuable 
v e p m a n  oad even a f f i  jm& of Hall hnor nobd p h h .  P d c i d b s  likewise affect the.life of 
quat ic  hugs. The w o r k a h a p ~ k  pn'cclved W miG w&m, pesticides and hcrbicidw 
wmh~d d m  in the CMmu h p e r  aquatic life. It i s  thdh ntoass4t-y h a t  agrbchemicals use in 
the watmBect ma as a d o l b  is a m t d l t d .  

lh &&$ndmicah in -1 LhmM k dkcsumgcd and &t;ed during monsoon Instead. 
i n t a m  pePt I w m  flPbQ) are undertaken. Wastar d tt&m~charnic& such as midue d 
puban, thdr paw w, &&we of h d i c i d e ~  a d  pe&&W dhould bc dumpcd in the S P ~  
p k e  rn tht t h w  rnateriah can not Wiwd out through ccattr. 



7.0 GOALS A N 0  ~ ~ E S  

The Goal of the Watershed management project is I D  dmonrlrntc an a nrb-volershecl scale, improved 
land and water management pracrtces that are conducive to improvihg the qr~anriry @ow) and qualil5, 
of water, reducing the sudtment injlow into the hoar basin, and augmenting soil firtilily and 
agriculfural productivity with long farm slistninable t~tiiiiy of haor basin as nntzrral jisheries 
production and development gronnd. The recommended Icrnd and water use practices would be 
ecoIogically sound, technically appropriate, socially desirable, and mrure n srrslninable use of tlie 
overall natural resource.7 ofthe Hnll Hmr watershed. 

Specific objectives are: 

Task- l 

Objective-] : Demonstrate ecolagtcnlly sound, technically appropriate, socially desirable, 
sustainable land management practice on sub-waterihcd scale. 

: Develop area specific land management t c c h n a h j ~ ~ l  guide line 
proper agriculture practice and awareness campajgn to disseminate the same arnongl 
land users. 

: Work in collaboration wit11 tea estate authoritiw to implement ecologically sound 
land managcmtnf in tile tea estate areas of d e  water shed 

: Develop and implement orchard ~nanitgenlcnt extehsion program (OMEP) in the 
watershed demonstrating sustainable lnnd management for Lemon and Pineapple 
orchards on alopi~~g land. 

mu- I i .... 
: Policy advocacy to ensure ecologically sustainable agrict~lture practice and 

cropping ptrttem, c.2.  prohibiting agriculti~re on hillsn~illocks/valleys steeper than 
40% slope gradient. 11 

...., 1 - . 

Objective-2 : Demonstrate ecologically sound, technically apprapriate and socially desirable 
water management practice incorporating wise use of watcr, logical water sl~aring 
and ensure dry senson water flow in to the knar.. 

Task- 1 : Determine water nards for different crops and eneure enhanced dry season flow to 
Haor through proper land and watcr usc in the upper datchment of the watershed. I: 

: Promote watcr sharing and wise use of water tl~rougli OMEP and awareness 
campaign. 

. . .  'I 
: Reforest the denuded catchment and resor t  riparian vegetation which will 

respectively reduce mil a s i o n  and &itimtt incrtaaed percolation storing greater 
quantum of water during wet s e w n  and increase flow during dry season through 
enhanced seepap-, and stabilize the stream banks. 

Objective-3 : Demonstrate mtaration of wetland and wildlifc habitat through re-creation of 
forest habiQt, reduction of erosion and siltation, and irnprovtrn~nt of water quality 
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I Task- l : Affomtation in available Mllshillockslvaileys/~~rds/hmest~~&/~tr~~m'banks I 
on s - d s d  acalr;. 

. l'bgenerats rwmp forts in the wetland nna 

Tes k-4 

Creak p n  belt of trees and vetivm hedge db~gstremn banks and dtrulded hill) 
terrain 

: Demonshate appropriate plantation hyout far o h a r d s  tl~rough OMEP. 

: R e d u c d e l i ~ t c  inflow of toxic chemicals in to &e stream network and wetlands 
of the watmhcd through motivation and au~m&s campaign as well as tlirough 
palicy ndvacacy a d  legnl instnimants. 

I 
Objective-4 : Demonstrate tectmimlly appropriate a d  socidly dtsimble sustainable use of 

natural rtsomtu of Hnil Haor watershed through nlral development management 
and active community participation through user grwp development techniques I 

Task- l 

Task-:! 

: Develop grass-rwt Resource Managemmt Org+mintion (M0) with 
participatias of rhc resource user comrnunlty €or Chhru/ bee1 /river sect~ons 
APEX Committee for the waterslied aar a whole. 

' 

: Provide training tu the member af RMQ 6r18 sustainable natural 
develc-prntnt and management, and capacity buifdinb for swtainability of 

: Incorporate wise rerource harvest througl~ awarenab campaign and cstablisliing an 
agreed coda a f c ~ n d u c t  with the rcsoilrce l~sets t h r o ~ ~ l ~  RMO I 

: Introduce an efficient community monitoring and oa-g~ing evaluation tecliniqoe of 
natural mowca dmlopment  program through systematic tracking of activity 
implemcnrnrion. I 8.0  RESTORATION PtANNINC 

Ilail haor watershed with its vast anh~laring area coverage is a very complex biota having diversified 
uses of land and over exploitatiarl of natural resources Type of resources as well as econo~nic status 
of user communities of the watershed, their origin, customs and rdigious belief differ with people 
living at different elevation ~ituat ior.~ of the watershed. Vnriaus criteria are thus requlred to be 
considered in regard to restoration of hnil hnor watershed as well as effecting rural development of 
adjoining villagers. These are: - '1 I 
Restoration Criteria: K 4 . 

A complete inventory of Hnif Hnor watershed and existing resources 
Thorough analysis dtJ~e  varimu climatic factors 
Full picture of the topography and landscape 
Soil erosion and landslide status of hilly terrain 

. '1 Status of sediment lo~ding  from uppcr catchment : 

Water discharge from chharas and seepage from hiIIy terrain 
Soil Qt~di ty  
Water Quality 7 
Local agricultural piactices and cropping p a t t e m p  1 

d .  Currcnt water rnknagernent practices 
Vegetation including riparian, hi fly and aquatic situatidn, social forestry activity 



9.0 WATERSHED ECOSYSTEhA MANAMMENT PLAN 

I 

Based on the intensity of population within the whole watershed o f  flail haor, about 100 
number of  such awareness raising basic motivation programs would be conducted allocating 
30-40 programs per year. Reficshers program will also be conducted at 3 years interval. 
Exclusive program with indigtnous villages and sct~ools  would also.  be  i.ncluded in the 
awareness raising activities. 

I 

9.2 River/Flood Plain Habitat Restorat ion 
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hver ,  canals, and Beefs an: the ninjor \vetlmd resources of Hnr/ Haor waterslied. Significant portions 
of the rural community a r t  dependent on these watershed resources for their basic livelihood and fwd 
security. In general, around 130% protein supply of Bangladeshi people are met from fish sollrce. In 
the contest of Hnil haor, fish, reeds & grsses, and other aquatic flora and fauna are also Important 
resource that are harvested by haor neighbors regularly for their subsistence. In order to sllpport the 
expanding population, short-sighted rtgriculture extension program were undertaken in the past 
without considering long term darnage to ecosystem or natural resolme management needs. These 
activities have seriously degraded wetland habitat and conseqlrently the wetland product output have 
been reduced considerably. The connectivity among watu bodies of different Beels, canals and rivers 
lias also deteriorated due to siltation of water courses by sediment load coming from the watersheds 
through the Chhnras (MACH-CNRS study). 

Ctopping intensity and type I 

Tea Eftate Management 
Wttiand including huor and beds 
Cornpositio~~ and charnctcr of user Cammrinity 1 

R~iral Development Criterim. 
Sociocconaniic status of the villagers I 

Origln of f i e  com~nunity livtng in the water~hed 
Reduetian of dependence on natural resource far Iiuclihood 
Ecologically soilnd and socially desirable sudauubk nlnl development 

I 

9.1 Awareness Campaign 

In order to  aware the wntershed living communities on the hnctionality o f  watershed and 
interactions of the user communities, and also on sustainable n~t i i ra l  resource management, 
strong awareness campaign would be conducted throughout the watershed. T o  this end, 
various tools and s t r~ t eg i e s  like - Ufhan fiai~hak, village levd rnwting, bazaar  meeting, Bard 
song, village d r a m a  and rally would be organized. School a~vrtroness program and cross visit 
o f  the beneficiaries to successfi.11 demonstration sites would In: organized. Posters, leaflets, 
pamphlets e tc  with e n v i r ~ n r n e n t ~ l  messages would be developed and distributed. Depending 
on the population density, eccessibility and clustering of the settlements, the number of 
meetings and other activities would be decided and conducted. Agreed number of such 
activities would then be monitored accordingly both on numbers and quantities, and in the 
agreed manner and time frame. 

MACI-I Project lias been working in Nnil haor and itg watersheds to rehabilitate the habitats taking in 
to consideration the participatory approaches as the most pragmatic way of achieving sustainable 
result. There are 13 1 Beels (natural depression) in the Hail huor and a river (the Gopln) also flows p-- . :, 



frOm South to North across the Hail hnor. Thcre are ~ t n a r n  iietsvorkr fro tht surrounding hills all 

1 over ha Haor baain but th. only mnntxtivity with the rivmqscrn ii 
I 

Fallowing art the major problem of die rivsr flood plain hnhirnu of thc H&) h o r  watershed: 

Massive deforestatipn in the hilly ~atershcd 
- Misuse of watershed hill slopes through soil disturbing a~ltivaii 1 
- Destruction of rip- vegetation expasing stream h k s  to aco 7 ring and erosion 
- Siltation of canals, s t m s ,  rive- bee1 beds by watm b m ~  silt 
- Loss of connectivity s f the  H ~ o r  with source river Klisfriyam 

Destruction of aquatic vbgellflan and swainp forst  of the Huor k y s t e m  
- Rivertstream bank dwfabilialtion due to ground clearance right hp to tlw: stream bank 

The problems mentioned above arc moFtty the causes and effects of ' !an nctions. For example, 
siltation is a problem and the causes behind h s c  problems are ckfnrsstLLlua and wrongfill use of hill 
slope. In order to restore the rivcr/floadpla~n habitats of tlx Hnif haor watershed, siltation will have to 
be reduced through aggressive soil and water conscrvaticm measures imludinp, re-clothing of the 
catchment with vegetative cover and addping appropriate land use & cultural practices. 
De-siltation will also be necessary ~ C I  br* back the wetland MACI-I project 
has taken program for re-excavation of 40 ba Bee1 and 10 km 
three years period (2001-2003). Thc rc-a~avation program 
community participation in t l ~  pignning a d  subsequent 
bodies. More beels and kl~nls nctd m c a v a t i o o  and these 
the community as well as on the basis of ~chnical and strategic cansideratijns 

R q t a b i k h m n t  of connectivity between Kwhiyarn and Hoil i~ooitol h ~[ruhht fo be done though re- 
excavation of Shakhabal-nk trunk cnnd ad 5 other canals off S h n k . o r u 4  to nova hoor. A total of 
30km stretch canal reexcamtion wiII be h e  whicli mill recstabfish wnncbivity between Hnil hnnr 
and Kllshiyarn river. 

111 .- 1 Y  
To restore and enhance convenient envirmrncnt of the n~etland/floodplain habitat, swnlnp forest trees 
like Hlijnl, Koroch, Rorrin. Pi fd i ,  thama Jarlii Oetc , and reeds like ~ l r r k ,  N.I. Kktln~rn, Tkv Ikr, 
Binnn grass, and Cane will be planted on nvailnble swamp land. Protection of 5 ha swamp land in  an 
appropriate location in  tile hnor bnsin will be provided to facilitate recmitmunt of natural rqeneration 
and watching out vegetation s ~ ~ c c u s i o n .  Awarencw will be misea among tlic resource users regarding 
the importance of, and necessity for such s\mmp land plantaiions in fasttriiig fisheries development 
and attracting local and migratoq birds having symbiotic retationship with productive fisheries. 
Community organizations will be cvolvd at different tiers of the sociuty and ndn~inistration to 
develop, manage and regulate the harvest of natural resources of the Hnil Hour watershed, These \viIl 
help restoration/enhancemtnt af woody and non-wocdy vegetation and also help establishing 
sustainable management of thest aquatic mourccs. 
Riparian vegetation along 25-30 numbers of chhnrns will be restored which \viU stabilize the chhnrn 
banks, and also create a woody corridor for wildlife movement. AfForestation will be done in the 
upper reaches of the watershed that would rcducc erosion and increase ground water recharge 
eventually increasing dry =n stream flow and grater depth of water level in the hnor basin. 

Land use management in thc hinr and valleys will be done throuph orchard management extension 
progrm throughout the watershed. This will ensure aptiml and rational use of water, take care of 
proper h d  use and reduce siltation of water bodies. 
Sanctuaries for wildlife and aquatic livings will be es th4hed  to enhance tlx recruitment of fish. 
MACH project has program to establish 30-35 aquatic sanctuaries within the Haor basin. 

AfirwWl~n, reganeration of iPJrian and wetland vegetation, &siltation,. sanctuary establishment, 
]and uc & culture t m ' N B ~ e ~ ,  'water use management and finally, eamcrt involvement and carefill 

?~4&i::-:-:-:-:-:=:.:-:-:*:.:.:=:.:=:-:-:=:~:-;=:*:~:~:.:.:.:.:-:~:~:.: 37 
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' "bu" managemat by TPWCD U6CB will h 5 p f U U ~  Wnz the riverlfloodplain 

To avoid erosion provoking tmbtimal layout pattern of 'across the cv~royr '  planting of pineapple 
sloping land, the following layout design should be followed which wOuld resuit in loss erosion, 
greater soil and water retention, and higher fruit production. Farmers think that planting R single row 
along contour line might tilt the pine apple plant downward by run-offth#st or fnrit prusuie, This is 
a presumption and not based Qn experiment. However, if any such tendemy is exhibited by contour 

I ' 

I 

AaaL I 
About 4% of total watershed a m  u covered with lemon and pineapple garden and these sloping lands 

;I' 
are erosion prone due to ' a c m ~  the contour' ;I8, plantation technique of pineapple a~ltivatioil 
pursued by the garderers. Avoidance of steep 
slope lands (above 45% slope gradient) for ,, ,, ,, 

"1 
V V V V V V \ ' V  

pineapple cultivation, and adqtian of contour 
line plantation technique in substitution of tlie v v v u v v 
currently practiced 'across the wntaur' plantation 
system is the key to reduce crcaton of sloping 
land. Gardeners interviewed by fie project lil " \' 

personnel looked shy of adventuring contour I' \' \' 
11 

cultivation. Adoption of Eontour plantil-lg I 
V V V V  

technique by the gardeners rbcrefore calls for 
Y - ~ V  " " " "i establishment of demonstratian plantations by v v v v v v 

MACH project and estnbiishing superiority of 
contour plantation techniqilc. In the year 200 1, Figltrc 9: Diagranimatic PI-csentntion of s~lggested 

1 b b i ~  and rtugmentd muufce m l t p t  

9 . 3  Land Use Marndgem~ 

There are diverse nature of hdws  in the Hail hdor watmds& area, about 

two numbers of contour plantation demonstration planting pnficcg Qrchal-d Expert 
plots were establislled in the upper reaches of 3 
Joih chhnrn and they are doing well with encouraging soil cons&d@n m d  plant growtli. A few 
lnore such demonstration planruion plots in conspict~ot~r locations are required to be established in  
the coming years (2002 a d  2003) at different cultivation zones of H~il iHaor  watershed so that the 
local gardeners observe the succ&s and bencficiol effects of contour plantation crllti~re, and are 
convinced/encouraged to adopt Tl~is technique. 

;.. 7- ?-I 
In case of cultivation on Idly terrain, land S ~ O L I ! ~  be kept co.crered a3 rnud as parrible with vegetation , 
to reduce soil erosion by the rain splashing and subsequent run-Q~F. lnter dropping as well as ~nttnsity 
of cropping should be kept in the purview of these culture practices in the interest of soil and \vatcr 
conservation. 

" y I 

h - ' 
Intensive cropping management plan should bc adopted f o r  Icmm an8 pineapple cultivaticm on 
undulating land of upper catchrncnt of watershed. Deform&m ofnatural lbndscape is mostly done by 
the lenlon and pineapple plnters that leads 'to trcmndous 8011 m6ion a$d degrading the quality of 
top soil. This has got to be stoppadlregulated through approprimtb inlcruention. 

36% and 41% of Ian& am fwp&Xhdy under intensive &ti and rice-vegetables Tea 
8 plantation within tea is ~ Q B O  r h n ~  the contour line. It rn Janles Finlay tea estatc 

management that runoff ad qtkh& afFact of rain are not awea n ens even on the slope of '  
the hillocks since tea b u e h  ~ r c ;  as the vegetation c a m  ntercepts rain drop and 
enhance the infiltration wh~b m i b l y  decrease nmsff, VVswSou d rehabilitation grasses like 
Guatemala, Citronella arc p b k d  in lha arosion prone edge dfeapgxi . James Flnlay PLC already 
thought of velrver grass as an e e n n  c-urstral measure and a was established on an 
experimental basis I 

1 
I 

I 
c :  

I 
I 

I ' 



ph- ths h owrcome by ph6ng  two fa &lsc ~ L S  of pinG@i~ p h t s  cldre by which will 
hen support each Mhcr. Plants in dtematc liner phould be in m q d  layotn T h e  walk row buw& 
planted rows dmki be as narrow as possible but nrfticientiygpacoid dlaw RCWS without too much 
sbil qymure. Figure 9 shows the dingram of plantation layout. Su~gtsted spacing is 0.31~1 between 
plants in the kine, U.3m between two adjacent lines and 1 .Om bct\vctn two pIanting bcds 

Orcliard expert suggested many appropriate management syStcm6. %mcing could be h i e  to m a b  
effective ~ s e  of rrr~gation wafer and Rrtilizer but terracing OR stcup slqpb is not permissible. Nowevet 
when terracing is done, to stabilize the cdgcs of each step, hedgerow aE Raga mahrla, kman or 
vetiver grass could be cstnblished. it s h l d  be borne in mlnd that,sIape >45% is not suitable for 
pineapple cultivation. 1 
Orchard management extension program (OMEP) to disseminatd proper orchard management 
technology would be organled within the Iemon-pineapple $nrd(erthg area. Dcrnomtretion of 
pineapple and lemon gardening incorporating less erosive tools ~ n d  m i o n  ptotectim measures wlll 
be establisl~ed. Around 30iY of pincappic & lemon demonshation plots w l l  be cstablihed wlitch 
would cover Faizabad, AIia chh ra ,  Mohajirn bad, Bidlem~nj and Laingla c h n  areas, 
Comprehensive tra~ning for godenus using posters, leaflets, booklets; and fitld demonstration woul& 
also be conducted along with awarcnes progranls 

I 

Less water requiring crops like- wheat, maize etc would be introduced in the water scarce area tha I 

will be conducive to increased W r  flow into hnil hnor. FOT W wabnhed of Hail haor, about 50 

in support of the dry fanning. 

P 60 nos, of dry farming demon&r&icm plots would bc sat up fbr the thsemination of farming idea. 
Agricultural extension services and its awareness prosrams on lhe relevant topics \vould bc conducted 

";I' 
9.4 Water Use Management 

Water needs, accessibility to vmar swrws, water use and warcr s h a r i ~ g  are of cmcial importance ill 

determining the s o u n d ~ m s  of h e  n~ntershed function. Habitats farm4 depending on the availability 
of water and accordingly aU living beings used lo gatfter arbund the water smrces or at least a means 
of using water. Hail hoar mtcrshed is  complex 11aving udufating Inndscmpes, intensive use of land, 

downward through s teams and w a r  I ~ n d  flow. Dllring flowing frw its origin to dorm basin, i t  
diversion of water at dif i rent  rkmtian of watershed. Water fro4 the upper carclln~enr 

creates habitats, and i~sed by Born and faunal community and variw$ human uses. The interaction 
between water and soil c a u w  soil erosion and it shoitld ba considered in the water use management. 
Dry season water flow is very important in respect to qra-based rural Banglatlesli. The high 
rice variety of Bangladesh is gmwing during dry season which require subHantial volume of 
water. 

h t a  shows that about 6000 rnilltm rn3 of water flaw imo Hurl B'or Srrough the Chhorns p t r  year 
Tht dry swsm water flow is h o w e v ~  decreabg &a tn lack of rechnraing of  undergrmnd water 
tabk. Ln order to itrigate the croppia~ I i a d  during dry S5uSDl1, earthen eross him bre con5tmcted on 
the cMmo at its diffcrant rei~hoa. Divtrsion of water BCIW Leads to bs water flow in tp Hurl hoar. It 
t-a~ also bwn found that Gnntn of down nschcis a= wf water adequately due to 
eotablishment of dam on the up stream d chbnr~.  Pragmati~ water sha~ing is thus very important for 
dry leuon fanning. Wntu ho by runoff and ersporation during i rr ipt ion IS tremndous m rural 
Bangladesh in dry smm. Awnmcss program and a$jricultural t&ndogy r tg s rd iq  cf ict ive 
irrigation would be disaminated to tile Farmers for the reduction of dqy feason wates Ios~ts. Sluice 
gate w0~11d be establlshcd make prtrper d'ktribution as well as to rcr$~ce mMuses ~f w t e r  Water . .. 
reservoin or ponds would be cs?aBjl~hcd md also revived fix errsurhig irt.lgation 

Interv~ltions like afforestation, rc.gmetation of riparien vogetatian, rowdon af w ~ t c r  lossen through 
rundf f  ctc, are the whys tt~ i n m e  dry season water flow; htsc  i d m e n t i o n s  will be adopted. 



Introduction of less water loving crops witl~irt tllc water scarce area would be highly effective to 
ruil~ce the water needs; thm wlll be encouraged. Orchard management extension program also would 
he helpfill for rational distribntion of surface wtitzr. To this effect, nppropriare extension service will 
be made available. 

9 . 5  Fisheries Management 

The rich fisheries of Hail h o r  a n  degrading day by day becailsc of a rl~~mber of exacting reasons. Of 
these, habitat degradation could be tmmcd as a formidable must for declining fisheries. The siltation 
from the upper catchment is responsible far the siltation of the water bodies. Loss of connectivity is 
another cn~cial factor dgrrbdirtg tlie habitat. Lack of proper rnwgemcnt and over exploitation are 
another important causes for declining fisheries. In this section, the maMtgement aspect is considered 
in greater details. 
The local resource users will manage the fisheries of the Hail haor tvatershed. The prqject intends to 
find a way of management along ~ v i h  the solkeholdcrs through participatory planning which will 
include periodic ban on fishing, ban on fry harvesting stop dt-\vateri,ng of deep water bodies and 
others as decided by the resource uscrs. Aw~rcness campaign will Uc conducted through out tlie 
~vnterslied explaining the fishtrie prbd~ct im system, sustainable Iiarkresting, importance of brood 
stock, connectivity, s ignifimct of aver-cxpioitation etc. Management Menual in a simple and local 
language would be prepared highhghting the fisheries managclncnt aspeqt. An agreed guideline ~voultl 
be prepared and provided to the community resource managers. The p!an shall be implemented by the 
community. The community and/ thc resource ~ ~ s e r s  of a water bady (BeeICanall River section) will 
be organized and a formal Resource Management Orgmimtion (WIOj will be formed. This is the 
grass root level committee. For 1;lter bodies, those are cross b n & r y  to these resource bases, a 
second tier committee will be formed as regional comn~ittee. This comrqrittee shall be responsible for 
regional management of the water bodies. Finally, n Had Hnat A p ~ s  committee I t  be formed for the 
\~atershed that will handle the policy issues. 

Members of the RMO will be provided with required training on thc qatural resource management 
and capacity building for the snstamability'of the cornmittec. 

Water serves as a habitat far fish. Conversely, fish production depends on the quality and quantity of 
habitat. With an increase in habitat area, fish can have more area for feeding and spawning, and  ill 
naturally produce greater numbers of offspring. This increase in bnbitnt area will then be able to 
support the increased demsnd~ of larval rearing and gro~vtti. Similarly, wit11 a longer duration of 
habitat, fish are allowed a Iongtr period for feeding and growrh. In ~thcr words, the larger tlie llabitnt 
area and the longer the inundation pcriad, rfie greater the fisllcry p40ducti0n. 
Natural recruitment thraug11 successful migration of fish from ~vintanpg habitats to breeding and 
feeding habitats is another key factor for sustenance af floodphria fishtrics prodcrction. Migration 
occurs during the pre- and early monswn season, when the rain s m ,  and river level begin to rise. 
During chis time, fish begin migrating from their over-wintering habitats (deeper waters in beel,  
pgrvs  and rivers) to inundnkd flooclplnin lands. Floadplain I~nds  sme as common spn~vning, 
rnirsoy and fecding habitats for mast of the floodpI~in species. The productivity and bio-diversity of 
floodplain fisheries, therefon, is not only dependent pn and influenced by the area nncl inundation 
duration ofthe habitat, but a t o  upon the succwshi migmtiotl offish betw,een rivers and floodplains. 

Ecological mmagcmwl of floodplain fuherics is major fixus of \#aftah+d management Therefore, 
activities will a d d r u  tht manqernent of the c~osystem and emphasize habitat restoration and 

enhancemen4 conservation of species, and prudent use of resourn. Short description of three 
rtstoratudenbament ~ntewontion% is indicated below: 

rish Habitfit Re~tomt io~  lid Enhancements: Due tb anhmpo~nic and natural causes, the 
q ~ J i t a t i ~  and quanthtive features of Hail Haor fish habitats been degraded. The 
w a t e r a d  management project would, thcrtfore, q h r r s i z s  sctibities contributing to the 



restoration and enhancement of the quality of the hbitai so that the m ~ ~ d  Pnd self-regenemtin& 
system of agturc fisheries is eruurcd. Such advities wot~ld inclr~dc kltation of canals and 
beels, wetland afforestation with water tolerant specics, and fish-friendly opmrian of rhice gntd 
and re-establishment of connectivity between Klishiara river arad Hail haor. 

Fish Sanctu,?ry/Win tering Refuge: The entirc fsh pap~lation~ex~aricncu a very crucial time; 
during the dry season when most of the fish habitats ;m dry w nwly dry. In this period, fishmgi. 
pressure goes up, water quality degrades and water abstraction p*. In mmbinarion, sll of these 
factors make the fish vulnerable to hifier natural and fishin$ mortality. To i t d d r ~  t h e  i$gl~es,l 
sufficient extent of dry season refuge areas need to be maintained where a mix of divtm species'. 

I 
I' in reasonable quantities can survive and attain maturity. The ry stason mfi~gc a m  can be; 

created through re-excavation o f  beds,  pugars snd canals witlitllin he prrytct ma. Dcveloprnent 
of small fish sanctaar'm in r l x r  pools and beels with bntsh &dt@-s can enhance hnbirnt quality 
and help preserve pamnt stock of fish, shrimp and othcr aquatic biota. The MACH project would 1 
motivate the con~munity to iscognize and respect the refuge m a  so that parent stock is conserved 
during the dry season. The osrerall effect would be tire re-popi~latiw of the system for the nest I 

monsoon. 

Wise UselSustninable Pislling: Sustainable fishing is very i+partnnt to ensure contintled 
ill 

supply and productivity. Without it, natural fishcries collqse. Suei@nrbk fishing of corirse does 
not mean complete dismtin~ution.  R~l l i t t ,  lt ~1wuld comprise R t ~ i b l r  fishing rtguJations 1~11ich 
the con~munities thenuelves can , regulate and practice. T ~ E  re~ul)rEions could be time qecific, 
gear specific and even location specific. For example, fine mesh seine net fishing co~ttd bc 
stopped for 4-6 weeks at the beginning of monsoon flooding. ~ i s ~ l d  allow many species to 
breed and many young fish ts put on quick, early go~v th .  Use of the mtrrcnt net (monofilament 
nylon gill net) could sirrrihdy be r~btricted for specific time:priod in defined areas, RJ dwmed 
appropriate. Sustainability d remurcm lagely depends on m e n a t i o n ,  enllanccmcnt and 
harvesting. It is only possible when the local ilsers, r* depdd  on ct~e resourcc far their 
livelihood, are educa~d ,  motivated and given the r e s p m i i b i l i ~  of &anaging dlcir own resources. 
They are of course awaiuaf the fact tlmt, if the resource bas& i s  lost, their 4iveliRood is thmtened. 
But driven by extreme poverty and lack of alternative income &rce for subsistence, they 
painfully violate fhc bakc m s  01 fishing. llle projctt abd ld  therefore encourage the 
users/fishers to adopt wise w u r c e  ast practices in their vmlu Wiet and simultaneously also 
cater for tiding over fislwr'r su~cbance ducirxg hnrdship pGriod \vkn)hey are not fishing. 

9.6 Habitat Restora-Hon 

9.6.1 Re -generation of Y#p&a+lon 

Based on the existing land culture and vegctertian wvmp and it3 malla$emmt protocol, 9 different 
types of habitats are r.ecognizd in the domiin crfHnil )Mar wvhtcrsbtd. Th@c are: 

1 .  Becl 
2. Paddy Ficids 
3. Wurnnn Sedcmtnts 
4. Riparian h e  
5. Lemon and Pineapple C)ardtn 
6. Tea G a r b  

1 
7. Rubber Garden 
8. Nahlral F a m  
9. Pla~ihtion Fmat 

Wtth na exception, dl these hrbitat-s a# continually degraded diie ro ~th netrlml and man made 
causes. Among the nat~ral cnmcs, soil erosion, larld slides, cyclonic --{mr, bought, catastrophic 
floods etc. arc the cot-nmon happenings, white Land conversion and unwige land use, dcfortstation, P 
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I I o v a  exploitation d m ~ b ~ r ~ 1  m u -  arc the common man @a& ca\lscs. Reestablishing 

I I 
emlogical b dance and mrndirtg rhe d n m  aLardy dDne sra d~ prarhcdl ways and means to 
restoration. 

I 

Far wildlife habitat restomtion, mura l  and plantation fbmt q v w  would be canocntcd a!# 
augmented. About 50%~ a F h   watt^ o~itflow frm LcrwacMtarn fird.Scrgaon forests is drainins in& 
Hot1 haor. F m t  r n a n q o ~ h a l d  t h rob re  a d d m  problems of soil conservation and wabshc$l 
manlgerncnt through nmmms campaign mong the faes t  resource harvesters and forest n e i g h h i  
as wel! na through stringent enforcement whcrcver nueded Defwestatim, hunting and sl~ooting, o v q  
t\arvesting of resources like bamboo, sim grass, cane ctc, s h l d  be discouraged or even banned wit8 
appropriate provisions of compensatory meftsures made for the m e n  and users, should suc* 
measures be deemed ntcaranry. I 

Some 448 ha and 1305 ha of rcspaotrvely of plantation f o r m  and natural forests exist within the tea 
estate areas located in tlie command. area of flail Haor wnterdtc-d (bncs-6) .  Scattered bamboo and 
uneconomic bushes with mplfarmed, unimportant sparse tms a n  p6rnarily the main vegetation of! 
these natural forests, while the planted fcucsts were raised principal& with exotic tree species like 
Elrcnlypts, Akashmoni, Mangium, Teok etc. As for improverncnf of 64 nat11n1 forests, the tea garden ' 
owners would be motivated. to introduce indigenm~ tree qecies preferably througl~ enrichment 
planting and also through prornotion of undisturbed natural regeneration process. Both Plantations and 
natural forests of the tea cstatcs Should be classified and declared forest from which econolnic 
return would be harvested &cr certain ymis hi t  mansaged scionlifid 7 y as forest stands. The project 
would assist tea estates with ttchnological and scientific inputs rtggrding afforestation and aidcd 
natural regeneration techniques. . . 

Ripnrinr~ Cor~.idol.: For maintenonce of ecological balance and its sustainability in a given -1. 
geographical situation, appnciabic vegetation cover is indispensably rm$ired. Degradation of riparian '. 
corridor by both natiiral and man made causes result in is~l;uion /dcgradation/destn~ction of the - 
habitat. Naturally, the ecological bslrnce in  also disturbed. Because ~f the degradation and niost often ) 
isolation of tlie habitats, t l ~ e  1vi1dIik rnovernertt became restricted, and!tlley become endangered due ;. 

to shortage of food in limited area nnd lack of secured shdrcr. Irt fbct,:shortage of food and absence 
of secured shelter in t h t  p u t  ltd ti the extinction of many wildlifeispecies from tlie Hail Hcror 
watershed. If the situation continuc to deteriorate, many mom species pf wildlife  will be threatened 
with extinction. Rqarian vegetation to firnction as a corridor for iviidiifk movement is tllus important 
for establishing connectivity among different habitats and should be restored undcr the MACI-I 
project 

- .I 
/?nil hnor lake is fed by 59 Chh4m of varying widih, l a q h  ad watw flaking status, all draining 
from the surrounding watershed. Of these Chharas, Dllat, Udm, h i  ! Itt, Alia, .Jnita, I3ortln. Ilnr, 
Burburia, .Jaag, Sham are the permially water rich e r m s .  Ranks a f t  ? ese chhn).ns are in bad shape 
due t6 excessive erosion which i s  tlic canseqt~entd e f k t .  af destructiddegradation of ripariaii 
vcgmtion. Jn order to rcstolr: smbility of the chham banks, appropriate vegetation cover is needd 
mnd shsuld be rwtomd under the pqect. The project a s  tb a b l i s h  three-storied vegetation 
canopy d tali tiem, medium tram, md shrubs & gmnd vtg~tlrtian alopg 30 nirrnkn of i n t p o r t a ~  
c h m  tO incrtasc the soil holding capacity of the cMam banks, Indigenous tree varieties viz Koroi, 
Chtkrmht, Goqon, Garnu, Rongi, ma, J m l .  Arm ficlnnr, h n j a l ,  and d~mesticllted exotic 
I@US like n4i3hogony. Akaehmorrl, Mmgtum, E t l c a l y p ~  wou!d be plqnted a lon~  the bank of the 
c*. For the hwcr re& a-f c h k n ,  submwion tolerant like Huul, Rlamch. Pitali, 
Born,  Juml. A j u n  art mi&bft. Futki, wtivsr gras md 6th~ bo$ species suitable for bank 
protaction may be tried. I 

A b m  350,WO tree seedlings will be required for restmatian of 175 h lpngth chhara bank riparian 
c ~ j & r  located in the wrrtersheda of Ndl haor (considering tvva roM of;plmto on either bulk). The 
plantation sgecing hr -,will be 23m and that %r fruk ~pWjw will! be 44m in tines. hparian 



vagttation restardon ptogram in the upper runch of chharm Fending through tea prdens wail& be 
trndertakan ~rs a cdhbarativc pmgram o f  the prcject and tbe res. t ~ v e . t ~ , ~ t e s ,  - .  I 

I l! 
Seedling Height Speslficntion for Nen. Plantation: Sinn T h r a  banks are highty dikturbd 
places because of stmy c d e  grazing, plantatlm ah i-ipmii~~ r will be subjected to sevcrc c&le 
damage and u n r t g u w  human activities. To m r a  strategic pr 1 tecticm of the planked sezdli 
bigger seedlings above man-height (more or less 2 ructer high) shall be planted so that the 
foliage of the saplings are buyond the ordinary read) ofthccattlc and hence safe from cattle browsibg. 
Adherence to the prcawhcd belgbl spccifiwti~n of pl&rrtsd $bedlid ir ksy to the success of plantadon 
program on disturbed p ~ b f i c  placa, and must be m m c m b ~  and 4mwtIy followed. 1; 
Contour Hedgerow E~hblishmcnt: The Hofl Hoor a unique undulnting cdrn#ct 
landscape that lay s\~rmr~nding b e  Hmr. Run-off is factor rcspsnsible for $111 

erosion and landslide. To M ~ c e  tha quantum and speed and to melcratc the waer 
infiltration into the sob-stmtalhfleby recharging the hedges of Roga mndlsfo, 
Lemon and Vetiver g r u w  d orkcr ground flora the Iiill slopes in contqiir 
line layout. In the orthlrdr, Y a h r  hedgerow established will rahrjs &set and gully erosion. V~I!*Y 
slips/tillers, seeds of  Boga math a d  others wauld be pl,anld.#~Pwn in double lines on the stwp 
slopes and erosionhdsli& prone arm. Prior tmining of tbe fie14 workers and supervisory staftof 
all the concerned gardening ipeffiits would be neceslary to lmpqt~t and establish good hedgeraw 
planting in contour line and MACH prqect will endearn  t6 impart pud~ technical training. A number 
of nurseries (not e x c d i n ~  10, each having 30-40 decimal land) rvquld be established to produce a d  
supply requisite verier  ~IipsMtilirn. B ~ g n  moduin setds wmld procurcd locnlly from the ten 
estates where this spceia is wwn ahrndantly as a nlrnt crw! Iand renting, land preparatign, 
seed/seedling collectiar would be tho prerequisite foinunny c s g b ~ h m e n t .  

Afforestation and Reforestation: Multi-storied vyctahnn c a m  of d l ,  rned~um, and shrubby trws 
with ground cover provbcl e x ~ t ~ l ~ d  uegetabve protocol for am1 @ervat~on and prevention of rapid 
n~n-off The barren liills and hillocks of the Hurl Haor ~ n ~ m s h 8 d  uwar catchment nrcns are currcngy 
contribut~ng to so11 crossan and hnd sf~dt  These del~cate lands r r q i d  be braught under aff~orcstatibn 
and reforestat~on progrm rmdq tht project rn co l l aba rah  with the l a n d o a r s  Status of &e 
indigenous parent vcgetahon ie.. rpeelcr diversity, abundance, hisbrrcal perspectives ctc \muld be 
rcv~cwed prior to ernbprkur~ on afforestation progrm Accord~ag t$ tca estate managers and lernm- 
pineapple gardeners, abut 20110 ha of lands is ly~ng barnn in wtiprrs gardens which walld rcquke 
about 5 rni[lion tree mplinp to cover these rrp with plnnmrtoh, Ilidegcnous tree species l$e 
Chapalrsh, Chrckrasol, Goqurr, Telsrrr, Champa, Ron& Juml §if Knror, and domest~cahd fast 
growing and high valued ecorica like Mahogany, Aku~hmmi, ~ h n g ~ u r n ,  and Tsnk should be rhe 
choice of species Afthrcotahn in he encraeched Kkt$ and Tea u.t& lands would be collabomtive'jn 
respect of lnvescrntnt (md profit slinrmg The rnarrsrgm~cnt oTfomw; Would be repllated through RW 
and the global Hnil hoor W d  management resource ccmmittec! (he LGC) 

.I I Swunp Plnntstion: Imida he Hull Hoar bum, thcrt a&@ rased land, locally called 
Kanddhndl. These an cumntly dominated by natural g d s  of bhoikalmi (Iprnea/isrrrluta) a&d 
Ho& [in tho dry rewon only) In wder to improve Huor cwlogy &nib to enhance quality of hbitat &r 
fish and bhk L d l  rr fbr crfkating new rcsa l ra .  for ths acighb&na pcoplq swamp forest will be 
r m d  do- lhb bbrh of the chh~m and on the kune'a land. quatic trees viz E-lija!, karwdz, 
kadam, j m l .  Pita11 h r u n  S a r a ,  nndraedr like No4 h o p ,  hog chatlln, bznna g r u s  dc wodd 
be re-introduced to improve aquatic hbim Some pW1ng on Kug mr kund..,nnd Ichmatr chhn8u 
tacks were done in 2001 under MACH-CNRS activity prujpmr. o whance the quality of qua$c I 
haifat, about 100 h OI W o w  ra~scd lands would be planted Wough swamp hind afforrstatiqn 
prbgram whh Hrjaf h n ,  Pitali, Cane and aqurtlc reeds i$cIuding Mum, nol, khrrgm, I&. 
Well organized RMO wollld bo fmcd with the resource ustm for 4ch of the resource base to cnsuke 
safety and 5WainabiMy of the mource generated 

I I I 



lor wen11 dep&an of nnkmd resmmcu through o w  of rswrce ,  9 misuse o f  
mmrrce base- the hd, and & p a d a b  OF habitah for A cmbinarion oP 
:nccitication partkliw intluding c o m e r d o n  practlcth, wise of pressure o 
'larid ue ncctssary to restore the hail h o r  watershed A - 
Of h e  p o p u l a h  of watenhed arms, above 92% a ~ !  living in the vihgcs. Tile rural population are 
mostly dqendent on varima foml agricultvral activities and fbhing id Hull haar lake and tributaries 
for their subsistence. A significant. m k r  of people in t l ~ c  uppp cbchment including incbg~nous~ 
community are involved in tdtivatim of hilly land to earn tllair t ivt l~ md. Intensive fi&n& unwi~c.  111 cuItrvation on delicate sloping Iandsapt and unregulated harv&ifigic+used declining of watershcd, 
ruources and degradation of the rcsourcc base. J n c m e  generating ictivitics (IGA) to off-set total' 
dcpmdence on rtsource barv&q and hill cr~!tivation an required to bc i n d u c e d  in the rural areas: 
of Hot1 Hanr watenhod to reduce bmnm pressure on the resource Gc and halt its degradation. It is 
=en from the RM report for Smemongol conductad by MACy project that the population: 
surrounhng the Hail haor boaEd rnastly chosen cattle farming, potltry, orchard raising and tree 
plantation as the a l t cml iv~  l n m c  genarating activities. Tethnid rt wcmld be needed by then\: 
to create efficient manpawer and rdaptian of right generating activities 
followed by soft term financial support The project woiild 

I 

Snce women conslitute 48% d t h o  tWl population ofthe projw* ms/ tb female folks of rllral areas 
would be involved In tangible ~ t c m t i v e  IGAs. Entrcprentumhp auld bc developed among the 9 landless poor community IGA like pcruItry, duckcry, rearing o milch cow, cattle httening,. 
bandloom, cottage industry, bbndicrlftS, paddy husking etc. would bcbhod~~ced 1 ~ 1 t h  pmpcr traalng 
to the entrepreneurs and ass* with marketing. Soft term assistance for these activities 
~vo~r ld  bc needed and provision mrde in the project prcgmms 

9.8 User Management Group Dwelapment 

Managelmnt and protection of na-tural ~ M I T C ~ S  by the user community is the pragmatic way to make 
such resources sustainable. But prevalence of poor literacy in tllc mml;areas IS a fi~rtdamcntnl probtem 
for such organized pnrticipabry dcvtlqmcnt. It 1s necessary to amre and edircatc the user 
community a b u t  t l ~  presGrrt pmpcctivcs of tllc natural reSQUrtCS mind them and thc ~rnptndrng: 
need for their proper development and management exercising duc rcstrainc rn resource harvest~ng, 
The project will fccus its fitb codcavor to achieve that objective. I 
Hail haor watershed provide livelihood security for 220,000 urns. Forests, chhnmr, hills, floods, 
fish, aquatic vegetation etc. are % h i c  resources of the wecershcd. It was the consensus report in tile 
particjpatoty worksl~op that natural resaurces nre declining at an: h i n g  rate d m  ro unwise 
exploitation abng with variwn Mhtr causes mentioned earlier, If u Wfcntial to enhalice the reswve of 
natural resources with tha help and participation of the u w  community. MACH and its ~vatcnhed 
managemant project concentrates on, and intends to work for suetainbble and equitable manqerncnf 
of the overall watershed resources 

I h l o p m t n t  xeivitics conceived for Hnil Haor wvaterskd irnproverhent like rehnbilimion of ~uater 
bodiw, mnncadvity improvuncm, regeneratiall d riman vegetatiop erosion protection sic. uauld 
be implemented witl~ tlis active participation of u ~ r  gruups. Rwurce Management Organization$ 
( W O )  would be f o d  involv~ng all the resaurcc urns of surrounding N G R s  {villages) of tho 
malrce beut to w e  the resources along with conmnt parbcipata~y monitoring and evaluation? 
For instlmr;a, a N O  would bt formed for each "BoeP' or n C h y ~ " .  The resource users af th& 
~urrounding villages likt fnhm, farmers, hborm., teaohtm, elite and &er interested citizens wm11B 
be induokd in the W D s .  Stnndard procedure h r  stakeh~lder rrralysb and lllcir incorp~iation in tl~g 
RMOs would be cnsud.  A sc;cond tier committee, Union R a ~ u n ; e  Management Committee 
(URMC), would bt f o r d  for each Union and that would induds rcprcrentation from all the RMOb 
of the Union. While the 'RMOs muld  take c m  of individudl rtsource bast and resource% 
performances of all these RMOs would be taken care off by the URbfC. A final APEX Committee fot 
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the Hot1 Haor wattnhtd would be h e d  at the &udh IewfCI. h APPEX cdmmitttc waul, 
~ncludc local gauemmr rtprcscfltratiw (CUPS), WpatIo M GQB officials of concuntc 
dqmtmmts, NOO dwelaprnent agtncha of &t wrtmhed. TI& bod 7 , d a d  tht LocnI Govern- 
Cammime (LGQ shall bring managdrn5t issuts to the notice of the relevant central gawmrnsn 
nutharhy (MWISCIY) canccrd Wi.th mbral resource manag- c$ the watershed. Wben full: 
work& a toel of 50-60 RMk, 7 7 C  ~d an APW c m b i t t ~ c  ~ G C )  would need to be fwrncc 
far th6 entire Hail haor watcrhd ertchment ~ n d  haor bnsin. 

9.9 Monitoring 

In order tD keep proper tradc 6k dkction o f  program ~ctivitias ws reaching the gml, regula 
monitoring would be nquirtd and should ba conducted. The qerrncdiat~ findings from tll 

mitoring data would he mdymd, an-going evaluation doaa and appropriate manngemtn 
prcscnptions would be a d ~ p t d  awtdimgly. Evaluation afthe wId be based on die baselin, 
scenario and impact monitoring. The following monitoring 

Pl~oto Poi11l.9: The dhiu knks  are in extrmly bad and highly degndcd due tc 
unregulated and o w  expl6i~tian of riparian and u p U  uQetbtion. Photo poi& at Ikn 
distance apart are peummnCty fixed on the c h h ~  bank by T-shnped RCC (Rcirif~rccc 
Cement Concrete) pillm &td phorb&raphs showing ~xiettng condition of c h h m  at 
fixcd points would be mktn which will serve m a b d  status of chhcrm benk. Sucl 
photographs, ficing bDLb upstream md downslrcam drrt~li* (from halweg of steam tc 
terrace) of the conwmud &horn, waild be taken. The pr;rqiz$tive of p~ctutts i$ to show 1h1 
status of bank dong with riparian vegetation before the lprajcct and with tht prbjec 
intervention, at difhrent stages of project life. 

FVuter D i#eI~nr~r -  Hydmlogp d Hull Holor watmhc.d is diredtly influenced by rhc draimg~ 
of Ililly strcams and  WAS^ nm-off fmm thb tv~wM- Ouqal39 cbhnras, big and slnali 
draining to the Haor, about 26 # repsentiltive c h h r p ~  wj1.I' qe selected for wnttr discharg~ 
monitoring. F l a t  mBtl?ad vr flow meter will b t  used tb meaart water disd~nrge. The yea 
rollnd water d i s c l ~ ~ g e  monitoring would be c;onckkd nt ?braYb Interval. 

i i i )  Sedinient Load: To m s r t  the sediment load of chbra; water, mtcr sample will b, 
collected from the ckhmn during w&cr dlschargc &la miording. Standard hydromete 
method for meamring 5he sediment particles of water m d l d  be followed far assessin1 
suspended silt carried by &wing water. 

11.ttensivc LC-nl Lon- To study t)te i m i t y  of sediment loading nnd au 
flow from varying nh-mtwrhda, intensive raanitmng rmuI8 be conducted on the sclcctec 
chhnrns For sudr intearive ~tndy, the sub-watcrshbd might & divided into segments baser 
on the vegetation statuo md land we. The data would be dex$ed in 3 or 6 hour inttrvab fo 
P w d c  which d d  bc crrnrlnued from eurly manmoon to Iatd m m o n  i.e. 3 ramcis In thr 
~ S U C K I  (May E.O August). Thc protocol far sediment l d t n g  lus the - .  minhll - data collcct~o~ ,, ,.-, . , r ,  &- ! ,an- . : .  

will be f&wd f o r  oomparativc sediment loading mdy. f 
v) RnfAfhll: Rainfill w l d  bc measured far every mb-satmh+ by letting rairiL$e'di~ in thc 

mbwzttcrEhed aru. During sediment ~nodtarind minfal) data would be collectec 
s imul~newrlv  with inhrrsive sediment Iading dara mlktion. 

;:-I, . . .;; .. . . -- 
vi) rrd U;re Srrrvep; Land use survey is a very importad tapk fbr comparative studiw of th 

%&w and s e d i m t  load admb-watcnh& beuurc k n d  usclvviana wrmld make a Id c 
cfi- in thu peticul~i pmrnctcr. Erosion inCtn~rty is rehttd with land us 
pattern Land use survey for each c h h m  will bc done using maps for indicatin, 
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hi k i : To study the impact of intervention on watershed vqetation, regnlirr 
-Establishnlent of plantation, introduction of woarce  managernen. 
cad~niwa, siwartmm building about hazardaus land use etc. would change thc scenario of 
f l a  h m  aftbt W r s h e d .  Vtgetation survey would be conducted for keeping track of the 
flaral S&P md t%mi~es in two seasons of the year. Standard metliodalogy will be employed 
to enumerab the qecies  and closely follow the changes in tl;c vegetation. Transccts w~l l  b- 
carehlly drawn covering all mtegories o(h&mgf .. .... - . a,- . waterrlted. 

Gig WIdWc Momi10& monitorilig is important to understand the impact of vegetation 
chnges on wild& p o p d b b n  and to assess the achicverncnt of wxtershed management 
project in this m,, %@kb monitoring will be conducted in the same transect as for 
vegetation. Wildlfi q#c-ks including birds, mammals, reptilian ivilt bc s~irveyed along 
asmxrntmt uf a b u d r ~ .  

- - II 
Use'# vwf~rm@at# ~ h r i i b ~  The objective i s  to assess performance of the  
usc~/manegtment bl#' @I'D$) fonned locally as a prelude to coin~uunity participation i ~ r  
tlie program mm&mmt bnd performnncc monitoring. The goals and objectives of the 
project have Ezeen ad, implementation inechanism designed nlitf, the expectation of 
motivating willi~g pa&$piion of resource liscrs towards conservation and dcvclopment of 
tlie watershed m T i r ~ ,  d .ensure their scc~~rity and sustai~~fibility. The project activities 
including fo- pf the resource user's groups are subjected to participation and 
performance rof h m e  users. Thc agreed upon intervention agenda walld be 
ilnplemented fhrmfi fhe.groiips.  Adva~lce~nerit of the pr~ject  activities depends on the 
earnest participdm'mad wtive performance of these g r d p s .  Besides, tlie management 
aspects of h e  mrnrtm d d  he disseminated, implemented and monitored through these 
groups. Prcject. p & w r e t ~ ~  is thus directly relatcd to the group pcrforn~ancc. Tracking of 
tliese p r d b n n a n ~ ~  f ~ r  systematic monitoring of ttic pcrforrnancc. 

%I 
Fonotving indicators would bc-urcO ~ r r n o n i t o r i n ~  the mrr gmup pe#omnnce 

1 Increase active participation of rcsourcc ( N u m b  c$ panicip~nts from stakchdlder / 
users in manrqerntnl gmps aa&ing discussion meetin~s 
Better understanding of' n a r u d  ~ u ~ u r c u  Number of awareness campnign organibd 

.. . 
production systtm - 1 
Development of agreed code af canduct . Cade of ednduct for exploitation of 
for resource harvest I - Fjlhtiies resource 

I E - 0 k r ; a q u e t i c  flora or fauna resclu@e 
L 

1 - F o r d  product I 
Has been $repared 

@ed cndt  of cmduct br land use, Agncd cbdefor 
sgrkulfuro practice and cropping pattern , - Landbsc 

"' r 

I eiflaJ@C, Lamon ctc. 
- 0th cropping pattern 

I C 
Hae been #weloped 

. - 

Water sharing prutocbl 
J 



9.10 Evaluation 

E m i d o n  of the activitits implemmed under the pmjed wmld be hed out basing on the b&id  
data and scenario, and tht changes that had taken place through projbdt hplemntation.  In this regard 
socio-economic condition, biological production and pbyaiurl Mum wwld be manitoral a l  
throughout the project period and a~-gplug ~lrs well as 'cnd of the project' t d u a t b n  will be w r i e d  
out. Fisheries, hill cultivation, f ~ r c s t  coverage, riparian end ~ ~ ~ e t l n n d  vegetation, wildlife, hydra!og$ 
and water discharge, sedinknt , nnd the whole gamut af d d e d  aspecp would be taken carc off rindet 
the project program. I 

r . r r r r . r . r r , . r  , r . . . r r r r r r r r  r . r + r . r r r  r r r  .,lr.r.r." .*.*. ~ w Q r J l & , L . C .  . . . . . . . . . . . . . . . . . . ~ r r r r . r . . r r r .  . . . . . . . . i . . . . . . . .m~*rjk;l~mWe~l~~at~~.~.*~~.~.~.~.*.~.-. 
Increase vegetation coverage, species Ha I km of vegetation cover cstnblishcd 
diversity and abundance Number of species introduced 

Abundance 
Increase biological diversity and production Nature and . ellaracter of biological diversity 

itltrduced 
PCF ha increased prodiiction of 
- Fish 
- Other aquatic resolirce 
- Agria~ltrrrt production 
- A~radiveieity introduced 
- \Vmd stock generated 

1 
Decreased erosion, siltation I Sediment load compared to baseline data 

Siltation diffqrence , 

Increase dry season water discharge Water discharge 
- From upper catchment 
- From middle reach 
- In Hnor lake 

J - 

11 
9.1 1 Adaptive Management 

'Ihe principal tool of adaptive management is systematic monitoring that measurw progrcss over timt 
towards a desired goal. The data and information derived from mon'itoring of various component 
activities provides the necessary information to allow the pmject management to adapt goals and 
objectives to achievable targets and cater for unfotwcen events, 

A fundammta1 concept in watershed management is adaptive management which tells: learn as yo1 
proceed and make changes as needed'. Successful implern~ntdon  of ttdoptive ~nanngement require: 
management to take innovative actions whik providing institt~tional pPltienca and stability. Tlx 
experimental nature of adaptive management requires tlmt m q t r s  and politicians redtfine succcss 



. ,. , - * - " . I 
so that k-arning horn m k a m e s  an acceptable part of thk ng process. In additibn, 
d~rma t ion  must be collected and analyzed aver time h e a  t b t  oden the typical tenure o 
politicat decision-maken. I 

! 

Adaptive manapmnt alsu mods ed gab wd decision && 
that wiIl allow fbr uorxlntrbility and aho evaluation of lrow gals ara met. Ft~rlhermore, 
the goals must be cornpdibk; vsCth W m l  processes, technology, and 
norms. One of the fun-td ~bsacles in the way d implementation of 
management is an agreed-upn definition of the term, and ha dqt ivc management 
should be irnplcmtnted. 

The ~pplication of adeptivt management decisions and actiaru eater success in resolving; 
nclturd resource management wnll.iictr if it is accepted as thc 1 n scientific knowledge and 
msthaddogy, and retautee mbmpn-ient ImpIernentatian oE qcmesrt as a problem-. 
solving process requires flexibihty and change wiien prob.fm effkctive and workable; 
solutions. I I' 
Fundamental ecological principles A w  how Mture urn ndlptive man mrtt in moIt b iob icn l  a d  E socd systems. Recruitrncnt and d u l t  population p#uns are wudy isn~atched (recruitment leveis 
ex& ultimate adult popuh.15~1 lard$], and plant canunuaities dt~e !  through several serial stages. 
The current conditions da narr prcdbt the [liolagkal and smial dyn;ltnics tlnt crate change. Wise. 
magerncnt is based o.n dynamlcs rather than current states bewre dknamics determine tomormv's 
state. i 

C Y 
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Managing the dynamics of msyatm ~estvntion m e w  adaptlng ov& time to changes that . 

cannot be predicted or even adtquatdy ~ m i ~ i p a t d  today. ~ b p v '  management is the singular1 
el~ment for managing d ~ c  ~d Wb$yS'tem to reach the desired wls. Achieving the goals of 4 Watershed Managcmeilt Pmiece nwu~rr using rn~nagcmmt tmh in di ermr ways over time to adapt ., 

to changing Ecosystem codt jons ,  bath pl~ysical and social. It also eans adapting mi4 tools from 
s r i n t i f i c  advancer in the cmno of time to constnnlly irnpmvc l+derstanding nncl management 
achnns 

I 

Performrrncc Indicators 

Ptrformonce indicators an mtasurabIe varhblcs tlut I~ctp to assess hanges of p a m c t c r s  over n 
pried sf time. Five nctivity indimon have k n  identified to inemt e the succcss of the program. 
The activity indicators are i n d i e d  b&w. f 

I 



9.12 Activity Plan 

Table 127: Watershed Restorstion Plm Tarvts  

I 
I 
I 

- Study Lour (me. d staff) fO 10 

/ - ~ol~atwratinghigher 
e c b a b c m ~ a r n  

1 ! 
0 TFBinina to Users 1 

I - Norr. of tmi~ i ing  60 20 20 20 20 B itb 
Training will 

require for RMC mvided for CR 
and DRMC 

I - Nos. of participants 

- - .. -. - . I I 
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