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4. PROBLEMS IN MODEL AREAS

Findings of Natural Conditions Survey

(1) Problems with Land Use

Using GIS land suitability classification for each Model Area was conducted. In
general, as shown in Table 4-1, the fand unsuitable for agriculture {Suitability Class
1) accounts for some 30% while land semi-suitable (Suitabitity Class 2) accounts for
some 60%. The remaining 10% of land is suitable for agriculture (Suitability Class
3). Class 2 land is dominant in cach Mode! Area, followed by Class 1 and Class 3
land.

Table 4-1 Land Suitability Classification by Model Arca

(Unit: ha}
Kaski Kaski Kaski | Parbat Parbat
Class North | East | West | Norh | South Total (%)
I (Land unsuitable for 3,152 1,086 3,121 2,484 1,440 | 11,883 (29)
agriculture)
2 (Land semi-suitable for 7,911 3,650 57441 4,706 2,020 24040 (58)
agriculture)
3 (Land suitablc for 2,405 735 1,021 687 372 5,220 (1Y
Coagiediwee) 4 | f L I IO
Total 14,068 5471 9,886 7817 3,841 | 41,143 (100)

Land suitability classification as presented in Table 4-2 shows that 25% of bai lund
and 10% of khet land is unsuilable for agriculture. The general picture is (hat most
cultivable land is already cultivated and, therefore, there is litle need to
fundamentally change the existing land use except at some sites.

Accordingly, the best way to preserve/improve the land productivity, to improve the
forest functions and to use grassland in an appropriate manner appears to be the
diffusion of concrete management fechnigues to generally improve the present land
use, taking the relationship between various types of land use and the soil
characteristics into consideration.
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Table 4-2 Area by Land Suitability Class and §.and Usc

{Unit: ha)
Land Suitability Class Forest Shrub | Grasstand | Bariland | KhetLand|  Total
1 (Land unsuitable for 1,046 3i4 1,305 2,499 H4 11,878
agriculture)
2 {Land semi-suitable for 10,926 161 802 8,254 3,889 24,029
agriculture)
3 {Land suitablc for 350 15 152 913 3,766 5,236
I SO0 T PR R (RN R I
Total 13,362 490 2,259 11,663 8,369 41,143

Note:  Alluvial fan and valicy bottom fiat land are included in Khet land.

(2) Problems with Forests

The general forest conditions have already been described in Chapter 3 under Land

Use. Mixed broad-leaved forests account for most of the local forests, acting as

supply sources of firewood and fodder, ctc. High quality forests are observed in

areas with a high elevation and in remote arcas, greatly contributing to the water

source conservation and eroston control. Table 4-3 classifies forests by the crown

densily, which is closely related to surface run-off and to soil erosion, for each

forest type.
Table 4-3 Arca by Crown Density for Each Forest Type
(Unit: ha)
| Species
Crown Mi;
Density Pine sal Bm:::l-d Aldes Shrub Total (%)
Leaved

0-10% ] 0 0 ] 0 0 U]
10 - 40% 0 0 2,396 kY 0 2,433 {13)
40 - 0% 3 210 6,833 54 499 1,590 40)
0%- | w0 | 1em | 769 sa |0 | 889 (@
Total 13 1,283 16921 145 499 18,852 | (100)

Most stands are dense and have a high crown density (40% or more). But the

scattered remains of grazing and burning which prevent naturdl regeneration and

facilitale erosion werc obscrved in some places. It is, therefore, necessary to

improve the conditions of the existing stands through appropriate management rather

than the creation of new forests. Therefore, to encourage forest management by
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user's groups it is necessary to assure the groups of the utilization of forest products
from the stands to be handed over to them for management.

Problems with Resources Supply ard Deinand

The balance between the supply of timber, firewood and fodder, all of which are
essential forest products for local life, and the demand by local inhabitants was
examined using the Basic Guidelines for Sub Watershed Management Planning,
1994 issucd by the Department of Soil Conscrvation as a refercnce. The results
show that the supply cxceeds the demand for timber while the opposite is true for
firewood and fodder.

In regard to firewood supply, apart from the supplementation of resources by means
of forest improvement and planting at degraded land, the use of such alternative
energics as biogas and the introduction of improved furnaces will be necessary to

prevent the further deterioration of the resources supply function of forests.

In the case of fodder, the demand may be exaggerated because of the lack of accurate
data on the aumber of animals raised. It is possible to produce fodder through forest
improvement as well as through planting fodder trees in farmlands. Tentative figures
for the suppty and demand of forest resources are given below,

< Resources Supply and Demand Balance - Mainly Featuring Forests >

® Timber
Supply : 18,852 hax 1.5 m' = 28,278 m'/ycar
Demand . 129,384 persons X 0.086 m* = 11,127 m'/ycar

- supply surplus of 17,151 m'year

@ Firewood

Supply  forests 1 18,852 ha X 3 tons = 56,550 tons/ycar
shrub : 490 ha X 0.5 tons = 245 tons/yecar
total supply = 56,801 tonsfyear
Pemand ;129,384 persons X 0.588 tons = 76,077 tonsfycar
— supply shortage of 19,276 tons/year
@ Fodder
Supply  forests 18,852 ha x 0.66 = 12,442 tons/ycar
shrub : 490 ha x 1.00 = 490 tons/ycar
grassland ¢ 2295 hax20= 4,590 tons/ycar

total supply = 17,522 tonsfycar
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Demand  catlle ¢ 14,7704 x 0.8 X 2.35 = 27,643 tonsfycar
water buffalo 36,138 X 0.9 x 2.35 = 76,432 tons/year
goats o 14,642 x0.06 x 2.35 = 2,005 tons/year

total demand = 106,140 tonsfyear
- supply shortage of 88,618 tons/ycar

The number of livestock is estimated on the basis of the sociocconomic bascline
survey results.

(4) Problems with Soil

The results of the soil sample analysis are given in Table 4-4 and soil fertility is
mentioned in @ ~ @,

Table 4-4 Soil Propertics of Model Areas

)

Item Kaski Noith Kaski East Kaski West | Parbat North | Parbat South

Cation Exchange .
9-15 d 10 d 10 high 1
Copreiyceey | CT7 | TR T M L
Soil Texture loany/ loam clayhsil/ clayey loam foam
sandy loam i loam

Basc Saturation | 4 ong 10 5-40 low low low
®s |
pH around 5.0 around 5.0 3.5 orbess | alkalinefacid around 5.0

From the results given in the table, the following observations can be made.

@® The CEC value indicating the nutrifion retaining capacity is low and, therefore,
such slow effect fertiliser as compost should be more effective.

@ The soil texture generally shows a high permeability, allowing sufficient
groundwater supply.

@ The level of base saturation indicating the soil fertility is low.

® The level of fcnilit)" may further decline without proper management as the soil
fertility in the Model Arcas is low to start with because of erosion.
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{5) Problems of Erosion
O Surface Erosion

Heavy rain, the stecp topography and inadequate farmiand management have
caused surface erosion at bari land and grassland in the Model Areas, seriously
affecting the watershed. Although the level of erosion from forests and khet
tand is within the estimated tolerable soil loss of 10.0 tons/hafyear, the level of
crosion from bari land and grassland of 10 - 20 times the tolerable amount is
alacmingly high. It is, therefore, nccessary to implement soil loss control
measures, such as terrace improvement and agroforestry, at bari land and

grassland.

@ Landslides

The number of landslides by tand use type per 100 ha s the largest at grassland
with 6.98, followed by bari land with 1.90, shrub with 1.63, forest with 1.28
and khet land with 0.85 as shown in Table 4-5. In terms of slope, the number
of landslides per 100 hais 2.50 for slope of morc than 60%, 1.93 for 30 - 60%,
0.32 for 15 - 304%, 0.10 for 3 - 15% and 0.0 for 0 - 3% (Table 4-6).

Table 4-5 Number of Landslides by Land Use Type

(Unit: sites/100 ha)

f.and Usc Category | Small Landslides | Large Landslides Total
Forest 094 027 1.21
Shrub 1.45 D.18 1.63
Grassland 5.54 1.44 6.98
Bari Land 1.65 0.25 1.90
Khet Land 041 0.44 0.85

Table 4-6 Number of Landslides by Slope Category

(Unit: sites/100 ha)

Stope Category Small Landstides | Large Landshides Total
0-3% 0.00 0.00 0.00
3-15% 0.10 000 0.10
15-30% 0.32 0.00 0.32
30 - 60% 1.52 04 1.93
60% - 2.24 0.26 2.50

- 121 -



&3

Erosion Hazaed

Mass movement such as landslides, debris flow, river bank erosion and gully
crosion oceur in the Model Areas, mainly due to the fragile local geology and
steep lopography. Ixternal factors triggering mass movement, cspecially
fandslides, in the Model Areas are hcavy monsoon rains and seismic activitics.

Every year, houses, farmtand, footpaths, bridges and livestock in the Model
Arcas suffer damage due to landslides, bank crosion and other forins of mass
movement. This makes it desirable for local inhabitants as well as planners to
have some knowledge of the location and level of mass movement hazards to
enable them to decide on appropriate measures (o miligate damage.
Conscquently, hazard sites are predicted to indicate potential mass movement
such as landslides and slope collapse.

The arca of hazardous sites by land use type in cach Model Area is shown in
Table 4-7. According to the said table, high hazard sites, medium hazard sites
and low hazard sites account for 5.7%, 37.7% and 57.6% respeclively,
suggesting that some 43% of the total land bas a high hazard potential. In terms
of the land use type, the proportions of high and medium hazard sites are
recorded for bari Yand (9% for bigh hazard, 69% for medium hazard and 22%
for low hazard) and grasstand {35% for high hazard, 55% for medium hazard
and 10% for low hazard), indicating that these land use types have a high slope

collapse potential, particularly grassland where the medium and high hazard
categories total 90%.

Table 4-7 Distribution of Hazard Sites by Land Use Type

(Units: ha, %)

"‘;‘;;‘“ Low Hazal | Medium Hazand {  High Havarg Total
Forest 15147 80)| 3651 (19 24 (] 18825 (o0
Shrub 269 (5) 207 (42) 7 523 (100)
Khet Land 5489 (o) 2316 (30) 2% @ 7833 (oo
Bari Land 2,554 @] 8057 (69| 1,051 (@ 11662 (100)
Grasstand 25 a0 1263 | 812 @] 2300 (oo
Totat 23,684 (58)| 15507 (38| 1952 (5| anwz (100
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4-2 Findings of Socioeconomic Conditions Survey

Fach Modcl Area faces a number of problems which affcct the lives of local people to

differcnt degrees. The main problems are discussed below.

(1)

(2}

3

Shortage of Food

People living in the Mode! Arcas generally suffer from a food shortage. As shown in
Tablc 4-8, a food shortage is a common problem for all mountainous and hilly areas

in Nepal.
Table 4-8 Food Production/Consumplion Balance
. . Food Production Consu{mplion Surplus/Deficit
Beological Zenes Requiremient e
(1,000 MT) (1,000 MT) {1,000 MT) (%)

Mountains 123 180 -57 -16.3
Hills 988 1,175 -157 -18.9
FeraifPlains | _ohew el ) s L 28
Nepal 2,752 2,578 74 2.7

Source: Issues of Mountain Development 9741, ICIMOD (1996)

Shortage of Firewood

People living in the Model Arcas depend on firewood as their fucl but many find it
difficult to obtain the required amount of firewood because of the great distance of
firewood forests from their communities and/or the insufficient supply of firewood
from these forests to meet the consumption requirement. In addition, firewood
collection is such hard work that people give first priority to a reduction of this
workload. Improved furnaces which are highly efficient in terms of reducing the
firewood consumption volume are not yet widely used in the Model Areas.

Shortage of Tree Fodder

Livestock are a crucial source of cash income, nutrition, pulling power and farm
manure and tree fodder is the most impostant animal feed during the dry scason
when grass becomes scarce. As in the case of firewood, people in the Model Areas
face difficultics in obtaining tree fodder.
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(9)

(5)

(6)

Shortage of Drinking Water

Most people in the Model Arcas depend on piped water or springs for drinking
water. Approximately 40%, however, face a supply shottage during the dry scason.
The problem of a drinking water shortage relates to both access (distance) to water
sources and the water availability volume. Access to waler sources is of crucial
importance for women who are responsible for fetching deinking water. As good
access {0 water sources directly reduces the burden of water fetching work for
wonmien, it is an important issuc for local life.

Damage by Landslides

There are many signs of landslides of various sizes in the Model Arcas, indicating
the occurrence of landslides in the past. The hazard prediction maps prepared by the
Study suggests that many places in the Model Areas are associated with a medium or
high landslide hazard. Some arcas are pariicularly prone to landslides, causing
strong concern on the part of local people. While the major causes of landslides are
fragile geological conditions, high rainfall level with occasional downpours and
insufficient vegetation cover of sloping land, the inadequate implementation of
landslide prevention and rehabilitation measures conslitutes another factor,

Poverty

Many people in the Model Arcas face such problems as @ difficulty of carning cash
due to the scarce employment opporfunities, @ lack of spare time to carn cash
income due to the excessive workload, @ inability to produce sufficient food due to
the small farmtand size, @ low crop productivity duc to the poor soil fertility and
insufficient replenishment of nutrients and ® shortage of essential resources for
daily life such as water and fircwood.

{n addition 1o the above problems which affect local life, there also appear to be
social problems, including @ inadequate public services, such as education, public
health and hygiene, agricultural extension and soil conservation projects, @ a low
level of education among adults (particularly women), @ poor awareness of the
importance of eavironmental conservation among local people, presumébiy because
of inadequate educational activities and @ poor aceess to water, land and forest
resources for houscholds of occupational castes.” All of these problems arc common
problems in hilly areas in Nepal as well as in other mountainous countries and are
closely related to the question of environmental conservalion in watersheds.
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4-3

Summarizing the Problems

Most bari tand in the Model Area is located on steep slopes and the high rainfail fevel
makes bart land vulnerable to soil crosion. Moreover, the soil fertility is generally poor
and the nutrition retaining capacity (CEC) is also low. Given the likely increasc of the
impacts on farmland by demographic changes, inappropriate usce of farmland and food
deficit in the Mode! Arcas, "the decline of land productivity” is another major problem
affecting the watershed.

Forests provide various resources, including firewood, fodder, timber and fallen lcaves,
for local inhabitants and also contribute to (he stabilisation of local life through the soil
conservation and water source conservation. In the past several decades, even though the
total forest arca of the Model Arcas has not substantially decreased, local inhabitants arc
now pointing out a shortage of all of the above-mentioned forest products. If the present
situation continues, due to the population increase, non-participation in community forest
schemes and cxcessive grazing in forests, forests will be further degraded which will
have a negative effect on watershed environment. The frequent occurrence of landslides
and other types of mass movement and erosion as well as the wide distribution of
hazardous land in the Model Areas significantly affect local life. The importance of this
problem is undetlined by the frequent experience of and strong concern in regard to
disasters among local inhabitants. In short, ® a decline of land productivity, @ forest
degradation and ® widespread erosion and related disasters have been identified as three
key problems of watershed degradation.

< Natural Factors > < Socioeconomic Faclors >

» Problems with land use » Food deficit

* Problems with forests * Firewood shortage

*+ Problems with resources *+ Tree fodder shortage
supply and demand + Drinking water shortage

* Problems with soil + Damage due to fandslides

+ Problems with erosion s Poverty

Three Major Problems of Watershed
Degradation

+ Decline of land productivity
» Forest degradation
* Widespread cvosion and related disasters

Fig. 4-1 Relationship Between Current State of Model Areas and
Problems of Watershed Degradation
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4-4 Problems and Their Impacts

Degradation of the watershed eavironment in the Model Areas has various impacts on the
lives of the people living in the relevant watershed. Fig. 4-2 shows the major causes and
impacts of degradation of the watershed cnvironment.

Natural Factors
(B:jond human confroly

{ Heavy (tortentialp rain '

Infuce Economic Loss

Threatening the Hyvelihood of people
within and downhiit of the watershed

'E Watershed Degradatien Leads to } - Damage 10 progedy and dife

i house, farraand, prople, Bvestack &
E - 1233 shie & sl eqosion probleas T il [T oikiiias b

S Ltnduces - Degeadatian of fores - Duxtining hnd productisity

secelerate ™ of sed fentilities

- Shorage of forest peoducis & water
- et

A Induce /
Acickerate Influence
Man-Made Factors

Overuse and poor muinaze mant of land and forest

increasing popelation —-— Poverly €—— tnsufficiens knowledze & incentives

Government Polacies
External Faclors Econumic situation of the couniny

Fig. 4-2 Watershed Degeradation and Its Implication

The causative factors of watershed degradation are largely classified into natural and
socioeconomic (man-made factors). These factors independently, or often in
combination, lead to watershed degradation and result in economic loss both within and
downstream a particular watershed. This triggers a vicious cycle in which the economic
loss causes adverse impacts on local life, worsening the sociceconomic factors, in turn
further degrading the watershed environment. I '

Natural factors are characterised by the fact that they are normally beyond human control.
For example, the topography of the Model Areas is dominated by steep slopes while a
large part of the heavy annual rainfall is concentrated in the monsoon scason. Localised
downpours occur from time to time. Morcover, the presence of two major faults and
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many minor faults in the Model Arcas means that the bedrock has been fructured in
various places.

In contrast, man-made factors can be improved. These factors can be summarised as "the
excessive use and insufficient management of land and forest resources™ originating from
population increase, insufficient technical and financial assistance and poverty, ctc. Many
soctoeconomic problems form the background for the excessive use and insufficient
manragenment of these resources.

Watershed Degradation and Hill Communities
People living in the Model Areas largely depend on the available resources in the

watershed and their use of such resources has been partly responsible for the degradation
of the watershed environment.

Decline of Sofl Fertility
{Land Productivity)

Overuse of fanmn
Jand without
adegwate input

of autricots

Shortage of crop

production £
increased requirement
of farm inputs

Orverhanvesting
of forest producis f
improper forest
management

Domage 1o

/ . ‘ Shoriage of furlwond, s, .
S . | froperly fodder, limber & water * "
[ o infrasteogtures s, "
‘
A . S
e T CCETITD
Land Stide / Soil Erosion / Degradaticn of
Flood Docreased Stadility of fandF ) Forest
€ - Decreased Water Fercolation
into Scils

-{ Majoa Causes I"'-) Major Effects

Fig. 4-3 Linkage Beiween Watershed Degradation and Hill Communities

(1) The main cause of the decline of land productivity on the part of local communities is
the excessive use of farmland without sufficient replenishrment of the soil nutrients.
As a result, the crop productivity declines, forcing communities to implement
measures to maintain productivily.
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(2) 'The problem of forest degradation is caused by the cxcessive use of forests and
inadequate forest management and local communilics are facing a shortage of
fircwood, tree fodder and timber.

{3) The direct impacts of the activitics of tocal communitics on landslides, soil erosion
and flooding include @ the use of geologically fragile steep slopes as farmland, @
Ihe inadequate maintenance of terraces and @ the lack of drainage facilities and the

lack of treatment of cut and fill slope surfaces at roads and footpaths to prevent
crosion.

As described above, these three problems of watershed degradation originate from the
activities of local communities which, in tarn, directly affect the living conditions of such
communitics. Morcover, there is also a causal relationship between these problems.

4-6 Causes of Watershed Degradation

Causes of Decline of Land Productivity

The houschold survey results indicate that local people show a high degree of interest
in "crop productivity” which is largely determined by land productivity. In fact, their
interest in crop productivity is third on the list after "cash inconx™ and "roads”. As the
top two topics appear to represent people's wishes rather than interest, the problem of
crop productivity which is closely related to land productivity could be described as
the matter of highest concern among local people in regard to their everyday lives.

Fig. 4-4 shows the causal refationship between the problers and their causes based
on an indepth analysis of the causes of the decline of land productivity. Here, the
causes are largely classified into three categories, t.e. (1) over-use of farmland, (2)
insufficient input of soil nutrients and (3) loss of nutrients through crosion of top soil.
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Fig. 4-4 Causes of Decline of Land Productivity

(1) Over-Use of Farmiand

According to the houschold survey, the cropping intensity in the Model Areas is
an average of 200% (185% and 224% for khet land and bari land respectively).
This cropping intensity is the same level as that in the western hill arca studied by
the Land Resource Mapping Project (1986) but is higher than the national average
cropping intensity (177%).> This high cropping intensity is presumably caused
by the fact that the limited scope for farmland expansion, despite the increase of
the population/households, makes the efficient use of the available land necessary
for increased food production.

5 Statistical Pocket Book of Nepal (1996), Central Bureau of Statistics
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Table 4-9 Average Farming Area per Household and Cropping Intensity
by Model Arca

. ModelAra
flem Parhat Parbat Kaski Kaski Kaski
North South East North West

Average Khet LandArcaper HH () | 030 1 0.19

Cropping Intensity (%)at Khetband | 194 | 226 | 139 | 181 | 169 | 185

Average Bori Land Areaper HH @) [ 019 | 019 | 021 | 015 | 015 [ 047

Cropping Intensity {95} at Bari fardd 201 210 204 245 257 224

027 | 030 | 032 | 029

Note : The croppingintensity shows the frequency of farmland use for crop cultivation by percentage

figure (intercropping is also included).

Source: JICA/Mulii-Disciplinary Consuliants (P) Lud., Houschold Survey, 1996

)

The cropping intensity is largely affected by not only the degree of farmers’
willingness to cultivate but also the natural conditions (temperature and rainfall)
as well as the availability of irrigation facilitics. As Table 4-9 indicates that the
cropping intensity is high in arcas with a smaller farmland area per household, it
may be the casce that farming houscholds with a small area of farmland ae
responsible for the high cropping intensity through their efforts to use their
farmland to the maximum in order to alleviate the food shortage as much as
possible.

Insufficient Input of Soil Nutrients

Although chemical fertilisers do not essentially improve the soil fertility as such,
they are used to replenish the necessary nutricnts for crops, particularly for high
yield varicties of paddy rice and wheal, etc. In particular, the quantity of chemical
fertiliser used for khet land is 35 kg/ha and 67 kg/ha for paddy rice and wheat
respectively, showing a contrasting figure to bari land where fertiliser is hardly
used. Nevertheless, it is corrently unrealistic to rely mainly on chemical fertitisers
to replenish soil nutricnts because of the prohibitively high price for most farming
houscholds and the poor accessibility to the fertiliser market.

The application of farm manure to farmiangd is a traditional means of preserving
the soil fertility and most farming houscholds still raise livestock to use the
manure as a fertiliser for their farmland. One reason for the insufficient
production of farm manure lies with the situation in which the number of large
livestock, such as catlle and water buffalocs, which are essential for the
production of farm manure cannot be increased because of the limited supply of
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4-6-2

3)

tree fodder, in turn duc to forest degradation and the shortage of forest arca.
Meanwhile, the insufficicnt application of farm manure can be partially explained
by the fact that womien, who are mainly responsible for the collection of fodder to
produce farm manure and for the transportation of farm manure, lack the
necessary time because of their engagement in more essential daily work, such as
water fetching and firewood collection, and also in work which provides them
with a cash income.

Green manure and nitcogen-fixing plants (such as leguminous plants) are
cureently seldom used in the Model Areas, mainly due to inadequate knowledge
on the part of local people and insufficient external support. The higher priority of
other daily work is also a contributory factor to the little use of green manure and
nitrogen-fixing plants.

Loss of Soil Nutricats

Another factor cansing the decline of soil fertility is the loss of soil nutrients due
to the erosion of the top soil of farmland. This type of soil erosion is caused by
sloping terrace surfaces, lack of adequate drainage channels and insufficient
terrace maintenance and repair. Behind the insufficient erosion control lies a lack
of knowledge on erosion control measures, the absence of many nien who are
supposedly responsible for control work due to their working away from home
and a lack of spare time due priority being given te other essential work (such as
water fetching) which is directly linked to daily life and to work which produces a
cash income.

Causes of Forest Degradation

Forest degradation in this Study is defined as the condition where forests cannot fully
perform their essential functions {(supply of various resources for Jocal life and soil

conservation) due to inadequate forest conservation and management. The survey has

found that local people have medium or strong interest in issues related to forest

degradation. The causes of forest degradation are largely classified into three

categories, i.e. (1)} over-use of forest resources, (2) insufficient forest management
and (3) landslides and slope failures.

- 131



[ Forest
Degmdatuon
[ e g

—On-f!:un'tsting of Furesl Proslacts laadequate Protection &

thepn.d the Trgeaery Son capa ity o fure sty Maragenent ufl'm:j
.

N S, I SRR [ S
Qﬁg?s demand o !’w:!uun! |' High dependence on Taureaning dentand
[r fud\h:{m dry i-c.twl) f_\r_g!:il_)‘ygh
| lq,lni p\nknj‘t_ ‘ Taelfckent use I Tsofhicicat inceatives for
a0 fuchuond 3l “"-I"""‘"" |nw!'ﬁmmy 8 uﬂu.umy Uaaval i #\-M ectinn & managenw at
of gc ¥ ol grain I'«

1m«'.l\mg
CHDRIRXC N bighee oot of
Lokl | l”"‘_‘"‘-"b" I lvmi‘d u mn\ ities nn;ﬂ e timber n..k o whaical l
ahowt ahernative facl, jopeoy ("J smw Ly nmd 'm he . J
- l‘\f’"‘\l l"\h s Ei BWans
naailability of o b- '
sheemativg I'ULD ;,\m-pﬁ“{ ST

e e Finhagenith
] b frblems

Haracg

A a0d sIale, in pativuten

ke htwc imporance Nj

]“‘f""‘““”‘" % l'mnhml over gratand

Eakof
kmwbedge
& I‘n‘ s

iﬁh“' o of
shemative fucly

fns u.luu\l orep production

? Linksge with
her Frubleme Erenomic
" 2 Ducting of Sl Foaituy development ; .

E A B C F G e o S35 Blscpmen) A E C FG
peeesnazaaven AN A AV w A S Y AMYIABRN AP PN ARV SATAANYASFRARY AR EASTEARVARCUAMYARYEAT T demArrhemnauvan Taavensry
: Malor Vederlring Causes - —e .
P Apo —— ; £ — G 1 :
H Il’m.' sepessibilip] Insulficicnt technfval & Ensufficient Cach bacume, due 1a Regular work burden (of wiinea) Sirupger pussuaince .
. - m alerial suppiat, duc by - Limned spare tioie doem: - todivelsbond nevds :
H B Peputation - Puor capcity of sl - Lienhred employmest Spporunity - Forching drinking water - Lessening wark burden H
M o - Basuflicicnt budya - bimited productivns 1o sel) - Foidword collectiva - locrcasiog crop pradactica | 3
M SLLbiss - Unexplidicd ingorne generating - Foddes euhection - Increasing vasdy ingonie »
. - nti - - 13

pecntiad - Fanning bl

* - — t
. [.E“‘ v ' - Food processing & covking :
b -
. | NERER 'S wperaschle oo very & Fic ul’r for rewnedy, o ‘
................... AP RAR AR A NE AEERaTEEEeEsTRATA NSNS N EAETEANrRAEAEEEEETATETAMRSNAANARTEEREASveaTEasyne

Fig. 4-5 Causcs of Forest Degradation

(1) Over-Use of Forest Resources (Excessive Use Beyond Its Reproduction
Capacity)

Forests function as sources of firewood, livestock feed, timber, fallen leaves for
manure and bedding, medicinal plants and food. The key resources are firewood,
livestock feed and timber and their excessive use beyond the reproduction
capacity of forests causes forest degradation,

One of the reasons for the high level of firewood use is the necessily to almost

entirely rely on firewood as a fuel source because of the impossibility of using

alternative fuels (kerosene and biagas) due to the economic and natural conditions

(access and temperature) as well as the lack of appropriate knowledge and !
technologies. Another reason is the slow progress of the use of improved ‘
furnaces which can achicve efficient firewood usc. Behind this slow progress lie

insufficient extension and educational activities, failing to extend knowledge and

technologies of improved furnaces to local people.
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Livestock are not only important as a source of pulling power, nutricats and cash
imcome but are also cssential to produce the farm manure required for the
preservation of soil fertility. Livestock in the Model Arcas awe fed with tree
fodder, grass, crop residuals and grain, During the dry scason when the supply
of grass is scarce, trec fodder is practically the only fresh feed, resulling in strong
dependence on it (see Fig. 4-6), in turn leading to the over-usc of forest
1CSOUICes.

100

80
70

OGrass

O Tree fodder
Crop residuc
9 _Ccr-;-‘als o

so ||
w0 |18 -
w0l |
20

ol
0 ti

Cattle Buffalo Goal Cattle Buffalo Goat
Dry sgason Wet season

% of households used

R N NN

Fig. 4-6 Use of Livestock Feed by Season

“The socioeconomic baseline survey results indicate the importance of the forest

function of supplying timber for local people, after firewood and tree fodder. One
reason for the over-use of forest resources could be that the demand for timber
following an increase of the number of houscholds and an increase of local
economic aclivilics is higher than the supply volume. Although timber can be
supptied from other areas, the poor access to the Model Areas increases the price
to a level which cannot be met by poor people in the Model Arcas.

Insufficient Foresi Management and Forest Conservation

Insufficient forest management and forest conservation cfforts on the part of local
people is also a contributory factor of forest degradation. Table 4-10 shows the
areas of forests/community forests by Model Arca.
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Table 4-10 Arca of Forests and Community Forests by Model Area

T T T T T  Model A T
Parbat Parbat Kaski Kaski Kaski Fotal
North South Basl Notth YWest
Total Areatha) | 7877 384 ) 5471} 14,068 | 9886 | 41143
PorestArcab)® 1 2298 | 651 | 2904 | 7674 ] 33235 | 18852
Proportion of Forest Area (%) - 2 LY A U - T . T . 46
_Arcaof Community Forests (ha) | 878 | 207 y 100 | 833 3 938 | 2956
Propmtion of Community Forests ,
3 3
_in Total Forest Area (%) A TR S R WA I
Propartion of Houscholds which
are Members of Community 28 17 22 68 81 47
Forests (56 2

Sources: 1) Measurement by GIS
2) Houschold & Administrative Surveys, JICA/Multi Disciplinary Consultants (P) Ltd. (1996)

Officially approved community forests in the Model Arcas only cover some 16%

of the total forest arca. There are two reasons as described below why forest

management is making slow progress despite the relatively strong interest in
forest resources among local people.

)]

Insufficient Extemal Support

The proportion of adults with experience of external support in relation to
firewood production, tree fodder production and aclivitics regarding general
forest resources of 5.5%, 4.1% and 8.2% respectively is very low. it is
believed that the lack of action in regard to the appropriate management of
forest resources on the part of local people despite their strong interest can be
partly attributed to insufficient extenal support.

Lack of Incentives

The people in the Mode! Areas are generally poor and many young men work
outside the Model Areas. The women who stay behind are too busy with
daily essential work to sufficiently conduct forest management and
conscrvation. Consequently, the voluntary involvement of local people in
forest management without attractive incentives which are to their own
benefit is difficult to achicve.

(3) Landslides

There are many traces of landslides of varying scales throughout the Model
Arcas.
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4-6-3

Causes of Landslides, Soil Erosion and Floods

Such disasters as landslides, soil crosion and floods occur as a result of a degraded

walershed environment, which in turn is causcd not only by man-made factors,

including forest degradation, inadequate prevention measures and a lack of

implementation or rchabilitation measures, but also by natural causes beyond human

control, such as localised downpours, fragile geology and steep slopes as descnbed

earlicr.
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Fig. 4-7 Causes of Natural Disasters (Landslides/Soil Erosion/Floods)

(1) Forest Degradation

As described in 4-6-2, typical causes of forest degradation are the over-use of

forest resources, inadequate management and conservation and landslides and

slope failures. There are seven more fundamental causes behind these as shown
in various figures (Figs. 4-4, 4-5 and 4-7).
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(2) Inadequate Prevention Measures and Lack of Implementation of Rehabilitation
Measures

The inadequate prevention measures and lack of implementation of rehabilitation
measures are affected by the following three factors,

@ Inadequate Ability or Lack of Ability of Local People to Implement Disaster

Prevention Projects

The inadequate disaster prevention knowledge and technical expertise of local
people and the difficulty of obtaining the necessary materials make it dilficult
for local people themselves to implement disaster prevention projects without
external support. Table 4-11, which compiles the survey findings on disaster
experience (frequency of disaster damage to farmland), degree of awareness
{concern) and experience of parlicipating in collective action, shows the
extremely low expericnce level of participation in disaster prevention
activities and cxternal support despite experience of disasters (to farmland)

and a fair degree of awareness.

Table 4-11 Bascline Survey Resulls on Disasters

Model Arca

Disaster fiem Parbat | Parbat | Kaski | Kaski | Kaski | Total
Narih | South | East | North | West

Landslide/ Houscholds whose farms are fiequently | 33% | 31% 9% 12% 12% | 20%
Soil Erosion | affected by landslides®

Houscholds whose farms are frequently 11% 15% T% 3% 1% 1%
affected by soil erosion*

Degree of awarcncss (score) .61 | 65 45 | 40 | 55 53

Experience of participating in collective | 11% | 11% | 13% | 1% | 22% 13%
aclion

Experience of receiving external support| 1% 0% 2% 2% 6% 2%

Proportion of those willing to participate| 81% | 84% 80% | 61% 85% | 78%

Hooding Houscholds whose farms are frequently | 10% 16% | 0% 14% 12% 3%
affected by flooding* ]
Degree of awareness? 42 46 35 41 52 45 g
Experience of participating in collective| 5% 3% 23% | 12% 18% 1%
aclion

Gxperience of receiving external support| 1% 1% 4% 2% 5% 2%

Proportion of those willing to participate| 70% | 74% 829% | 68% 82% T3%

* Includes households whose farms are "occasionally” or “regularly” affected.
Source: Houschold Survey and Houschold Member Survey, JICA/Multi-Disciptinacy Consultants (P) Lid. (1596)
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Insufficient or Lack of Incentives to Implement Prevention Measures

Even though people are aware of the necessity for disaster prevention
activitics, they arc unlikely to take the initiative becavse of various reasons,
including the high ratio of absence of local male adults who tend to work
outside the Model Arcas, the heavy burden of day-to-day work of women
and the priority of work which provides a cash income to purchase food and
other daily necessilies, a reflection of the fact that people in the Model Areas
are generally poor,

Insufficient Altention to Disaster Potential/1Tazard on Part of Local People

The awarcness of local people in somce communilics of the disaster
potentialhazard is low despite the existence of a high potentialhazard. This
is partly because of the lack of experience of a serious disaster and parily
because of the lack of educational activities by governmicnt and other
organizations.

4-6-4 Fundamental Causes of Watershed Degradation

The following seven fundamental causes are common to all problems of watershed

degradation as shown in Figs. 4-4, 4-5 and 4-7.

(1) Poor Accessibility

(2)

Hardly any vehicle road exists in the Model Areas and access to these arcas is

extremely poor because of the sleep topography. According to the SOCIOCCONOMIC

baseline survey results, the average one-way travelling time on foot to the nearest

vehicle road in the 307 wards in which the survey was conducted is

approximately three hours. In 55 wards or 18% of the total number of wards, the

travelling time is more than five hours.

Population Increase

As mentioned in 3-3-1 (1), the figure is nearly the same as the national CWR

figure for 1991 (Fig. 4-8). This finding suggests that while the birth-rate in the

Model Areas is high, the outflow of adulis secking employment ouiside the

Model Areas suppresses the population growth rate on the surface.
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Fig. 4-8 CWR (Child-Woman Ratio) of Mode] Arcas

(3) Insufficient External Support (Technicat and Financial)

Table 4-12 shows Ihe experience of external support of local people in different
ficlds.

External support means the technical and financial assistance of government
organizations and NGOs, The figures by Model Areas indicate that the Kaski
District receives more external support than the Parbat District, presumably

because of more vigorous support activilies prompted by the betler access to the
Model Areas in the Kaski District.

L]

In terms of the subject field, external support appears ta be concentrated on “the
supply of drinking water”, "the supply of electricity”, “education” and “health
and hygiene" and little support is provided for the three major arcas related to
watershed degradation, i.e. "land productivity" (represented by the closely related

cropping productivily), “forest resources management and conservation” and
"disaster prevention”.
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Table 4-12 Ratio of Local People wilh Experience of External Suppornt

(Unit: %)

e Model A :
Subject Field Parbat | Parbat Kaski | Kaski Kaski Averace
Notih South ast Notth West <
Drinking Water Supply [ 2 | 4 1 7y 6 | 55 | 52
Cropping Productivity Impravement 1 4 1 1 3 2
{Agricolwral Bxtensiony - -
Vehicle Road Construction/nprovement o2 1 5 27 | 30 | 14
_Footpath Construction/limprovement ) & 1 5 20 19 5 17
Irrigation Facility Construction/ 6 2 9 I3 9 7
Twprovement B IR IO N I N
_Electricity Supply - 21 o1 0 65 o820 %
Educatien of Children O T - T N 23 | 3 |
Health and Hygiene S L R S RN N O L ) N N O -
Family Plannéng | 12 | M | M | 12 | 8 § 12
Forest Resources Management andConscrvation | 7 | 4 6 10 1 8
Disaster Prevention (Landslides and Frosion) ! . 2 2 s | 2
Disaster Prevention (Floods) 0 i 4 2 5 2

Note : The figures are the simple average of the ratios of men and women who have experience of receiving

cxtcrnat support.

Source : NCA/Multi-Diseiplinary Consultants (P) Ltd., Houschold Member Survey, 1996

(4) Shortage of Farmland {Compared to Population Size)

The present farmland in the Model Areas is believed to have taken shape over 100
hundred years. Most suitable land for farming has alrcady been cultivated and
even steep slopes which are generally unsuitable for farming have been made into
terraced farmland. The farmland area per capita is less than 0.1 ha as shown in
Table 4-13 and the figure for people of occupational castes of 0.03 ha is
extremely small. More than 70% of the houscholds surveyed meationed a
shortage of grain production for self-consumption and the period of the shostage
is as long as 4.6 months which is more than one-third of a year.

Table 4-13 Farmland Area per Capita

(Unit: ha/pcrson)

i - Model Area Houscholds of
Farmland Parbat | Parbat Kaski Kaski Kaski | Total Occupationa)
North | South East North West Castes
| Khet Land | 0.06 0.03 0.05 0.06 0.06 0.05 0.01 -
Bariland | 003 | 003 | 004 | 003 | 003 | 003 002
Total 0.09 0.06 0.0%9 0.09 0.09 0.08 0.03

Note : Long-term absentees are not included in the catculation of fasinland area per capita.
Source : JICA/Multi-Disciplinary Consultants (P} Ltd., Heuschold Member Survey, 1996
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(6)

(7}

)

Although it is practically impossible to expand the present fanmland area from the
viewpoints of forest conservation and disaster prevention, the expected
continuation of the population increase will further worsen the farmland shortage
in the future.

Insufficient Cash Income

At present, the main sources of cash income for local people are the remittances
by family members working away from home, daly wages, salarics and
pensions. The results of the interviews with a limited number of houscholds
suggests that the overall houschold cash income is very fow. The fact that "cash
income” is the item of the strongest interest of local people also illustrates the low
level of local cash income.

Regular Over-Working

The day-to-day over-warking of women is a particularly serious matter. In
addition to the traditionally heavier burden on women in the division of labour
based on gender, there is also the social factor that the absence of many adult men
due to their working away from home forces women to conduct almost all types
of outside work, including farming, as well as the housework. Moreover,
walershed degradation has caused adverse impacts, such as lengthening the
walking distance to the available water sources and also that to forests where
firewood and tree fodder are available and more involvement in waged labour to
carn cash, aggravating the over-work sitvation of women. As women, who are
the main support of the family, are hard pressed by their daily work, they find it
extremely difficult to find the spare time to conduct work for improvement of the
watershed environment.

Priorily of Day-1o-Day Needs

People living in the Model Arcas are facing a harsh reality characterised by a food
deficit, shortage of cash income and over-work (water fetching and the collection
of firewood and tree foddes. Their most pressing task at present is to improve this
reality to better their standard of living in any way possible.

Other Causes

In addition to the seven causes described above, there are also hidden
socioeconomic causes of watershed degradation as described in Table 4-14.
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Table 4-14 1lidden Causes of Watershed Degradation

Causcs

Linkage with Watershed Degradation

4, Castc

1. Low Fducational
fovel

The planning and implementation of mcasures for watceshed improvement
may be obstructed by the acquisition, understanding and application of

necessary technologies and information

Local people find it difficult to actively express their opinions at
commumly mcdmg% on W‘licnhcd IMprove mcm achvmcs

2. FE nugrahon of
People {particularly
young mcn)

3. Health Peoblems

- Peopte have to use theirspare time for paid work to pay the cost of madical
treatmend. As a result, the avatlable lime for walershed improvement

Worsens the shortage of labourcrs and pmm panis in wate rﬁhu]

The shortage of participants in watceshed improvement activitics mah s it
difficult to reduce the bueden on women 1o allow them to parlicipate in

watcrshed improvement activitics

Hinders the revitalisation of villages, resulting in delayed action to improve

the W'liﬂ‘\hcd cnmonmc nt

improvement activities, increasing the burden on others

actmnes is furlhur doum\od

- The organization of the commumly. unponant to smplcmcnl waicr\hod

improvement activities, may be impedod
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