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PREFACE

In response to a request from the Government of the Republic of Madagascar,
the Government of Japan decided to conduct a Feasibility Study on Watershed
Management in Mantasoa and Tsiazompaniry and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Madagascar a study team headed by Mr. Tsutomu Handa, Japan
Overseas Forestry Consultants Association six times from April 1998 to September
2000. '

The team held discussions with the officials concemed of the Government of
Madagascar, and conducted field surveys at the study area. After the team returned to
Japan, further studies were made and the present report was prepared.

1 hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two.countries.

_ [ wish to express my sincere appreciation to the officials concemed of the
~ Government of the Republic of Madagascar for their close cooperation extended to the
team. : ' '

December 2000

- Kunihiko Saito
President .

Japan International Cooperation Agency.



Tokyo, December 2000

Mr. Kunihiko Saito, President
Japan International Cooperation Agency

Letter of Transmittal

We are pleased to submit to you the final report on “the Feasibility Study on the Watershed
Management in Mantasoa and Tsiazompaniry in Madagascar” that has been completed.

This study was conducted by Japan Overseas Forestry Consultants Association in the
consortium with Kokusai Kogyo Co., Ltd. under a contract with JICA during the period from
March 1998 to December 2000.

This study was a feasibility Study on formulation of the watershed management project to be
1mpiemented through active participation of local residents. We have conducted the
feasibility study on the resident- -participation type watershcd management model as a pilot
study in order to realize the watershed management by participation of residents in the study
area and formulafcd the pfoject based on the knowledge and views obtained in the study with

- speci'al consideration for ensuring the project to be developed by the local residents in an

effective, independent and sustainable manner.

- We wish to smccrt:ly apprecmtc the close coopcratlon and gu1dance that all the concerned
officials of JICA, Mlmstry of Forclgn Affairs, Mlmstry of Agriculture, Forestry and Fisherics
and the Forestry Agency have rendered us durlng the period of this study. In addmon we
'would_ also appreciate the valuable a_dv1c;e and cooperation. that the conccmed officials of
Ministry of Water and Forests of Mada.ga'scar' and the Japanese embassy in Madagascar have
given us from time to time.

Finhliy, we hope that this report will greatly contribute to JICA’s further promotion of this
project. ' '

| Very truly”y(.)urs,

Tsutofﬁﬁ Handa : /D<( A1
\_/J7

7N/

~

Pro;ect Manager, :
~Japan Overseas Forestry Consultants Absocmuon on

behalf of S

_ Consortlum for the Feasibility Study on the Watershed
- Managcment in Mantasoa and Tsmzompamry in

Madagascar ' '
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This study is a development suWey based on the Scope of works (5/W) signed on October 3,
1997, Field study was starfed in April 1998 and took 3 fiscal years. Studies necessary for
planning and determination of the Watershed management plan were completed in’J une 2000.

This draft final report compiles the results of these studies. The document is composed of two
parts. The contents of Part 1 are the various studics and project evaluations with which the
Watershed management plan was made. Because the main purpose of this plan is planning and
determining watershed management with the participé_tion of '_villagers, and in order to secure
practical effectiveness, a pilot study based on the PRA method was conducted. Part 2
compiles the results of investigations related to the pilot study. |



Summary of the results of investigation

The Republic of Madagascar requested the Japanese Government's cooperation regarding
determination of a comprehensive watershed management plan around Lakes Mantasoa and
Tsrazompamry located about 60km southeast of Antananarivo, the capital. Both watersheds
are nnportant water-source areas for the Natxonal Capital region. There is, however a
deterioration of the natural environment resultmg from artificial acts such as pressure for
development by villagers and inappropriate land uvse. In response to this request, the Japanese
Government conducted two preparatory investigations in 1997 through the Japan International
Cooperation Agency. As a result it was agreed between the Governments of Madagascar and -
Japan to conduct a feasrbrhty study (F/S) whose marn purpose would be a participatory
management plan for watershed and which would cover catchment arca of Lakes Mantasoa
and Tsiazompaniry and their penpherres. (Sec Annexes 1and 2.)

Investigations were carried out with two investigation areas classified as follows.
Target area: Watershed management lplans for each zome and a' general watershed
R management plan should be made for an area of about 50, OOO ha within the
watersheds of Lakes Mantasoa and T31azompan1ry S
Study area: -In addition to the above- mentmned watersheds, a general investigation should
* be carried out in the perrphery of about 90,000 ha to prepare the above-
mentloned watershed management plans.

Investi.gations were conducted over three fiscal years, from April 1998 to September 2000. -
This’ period was 'classifi_ed_ into Phase I (from April to December 1998) and Phase II (from
'April 1999 to September 2000). In Phase I, in addition to basic investigations, the first-term
investigation (deterrnination of participatory management plans for watershed) of pilot studies '.
.(heremafter referred to as PS) was carried out, The second-term investigation (execution and
: evaluat1on of partrc1patory ‘management plans for watershed) of PSs and investigations to
determme the general watershed management plan were mamly executed in Phase II. In
pamcular as the purpose ‘of these 1nvest1gat1ons was deterrnmatron of partrcrpatory'
' management plans for watershed PSs based on the PRA approach were conducted in two
separate terms in order to sccure pract1ca1 effecuvcness of the plans ' '



Part 1 Watershed management plan

Chapter I Basic investigation of Mantasoa and Tsiazompaniry watershed

Natural environment -

Lakes Mantasoa and Tsi.azo_mpaniry are located in the castern part of the centrat piateau on
Madagascar Island. These artificial lakes were co_nstr_ucted in 1936_and 1955, res.pectivcly.
The investigation area is 1350 to 1700 m above the sea and forms,' a hilly topography rich in
gentle relief. The main ridgelines run generally from south to north The bedrock in this .area
is gramte whose outcrops appear every piace and form various peaks. Although few hillside
collapses are seen, topography with old collapses exists in thc southwestern part of Lake
Tsiazompaniry. Laterite soil which is wrdely drstrrbuted _ ' o )
The climate zone of this area is a hlghland troprcal climate. Trade w1nds biowrng frorn the

' _Indran Ocean hit upon the Angavo mountain district, which spreads from south to north in the
eastern part of the investigation area, The winds then bnng about a targe quantrty of ramfall
especrally toward the up country. Seasons are divided into a dry season (for about five rnonths
from May to September) and a rajny season (for about four months from November fo
February). The average precipitation is 1500 mm in Mantasoa zone and 1400 mm n
Tsiazompaniry zone. The dry season is sllahtly more severe in Tswzompanlry zone than m

Mantasoa zone. The average temperature is 17° C. There is no large difference in temperature -
throughout the year, only 7 to 8°C. In the dry season, many fires break out, which is a problem'
in terms of forest management, It is consrdered that many of the frres are caused by Tanety_
(farmmg on inclined land). '

In the hill zone on the eastern 31de of the Angavo mountarn dlstrrct runmng in the eastern srde
of the investigation area, troprcal rain forests are dlstrrbuted This zone is an 1mp0rtant
treasure-house of flora and habltat of wildlife. In the 1nvest1gatron area ad]ommg this district,

the orrgmal 'vegetation has been destroyed over a wide area and has been replaced by

secondary forests, Natural forests remain only locally in rav1nes and on small sized slopes. On _
the other hand, lands afforested wrth Eucalyptus robusta are wzdely dlstrrbuted on the western :
~ side of the lake. Partrcularly around hamlets in the westem part of Mantasoa ZOne, such lands '
-~ are found. Vegetatron in the eastern and westem srdes ot" the lakes is largely drfferent

Accordmg to the results of forest rnvestrgattons many succeedmg trees are observed in
natural forests, and it is possrble to restore forests with proper management There are two
types of shrub forests: those of simple vegetatron marnly made up of Phrltppza spp, and those
composed of many kinds of vegetatron In the latter, many specres of useful trees are "
' recognr7ed and it is Judged posmbte to induce the formatron of arborescent forest wrth
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management. According to limited investigation, the growth of Eucalyptus robusta tree
planting is poor. It corresponds to Level VI, the lowest level, of the status classification of Mr.
Randriannjaty. Eucalyptus robusta tree planting is widely developed by local villagers
themselves, and demand for these trees is high as fuel wood partly because the capital,
Antananarivo, is near. It is judged that the will to afforest is high due to these circumstances.
Therefore, it can be said Tsiazompaniry zone where land in fallow spreads has high potential
- for promotion of tree planting.

Social and ecoriomic environments

In the terms of admlmstrahon “the mvest1gat10n area contains 17 villages in four rural
communes in Man]akandonana Prefecture and 12 v1llages in four rural communes in
Andramasma Prefecture, all in Antananarivo State. The populatlons of the 1nvest1gat10n area
in Manjakandorlana Prefecture and Andramasina Prefecture are 16,619 (10% of the
prefecture) and 17 571 (16% of the prefecture) respectrvely '

The main industries are agnculture charcoal makmg, fishery and apiculture, while some crafts '
are also c0nducted The major kinds of agmculture are double croppmg of paddy rice and

potatoes and dry fleld farmlng on slopmg land. Fru1t tree culture and pasturage are also carried -
out. Mantasoa zone is relatrvely near the market of wage labor and, therefore people are
blessed with opportunities for wage labor. On the other hand, as Tsrazompanlry zone is remote.
from the urban area, people are not blessed w1th opportunrues for wage labor and depend on -
the sale of farm products. Asa system fo spread agrrculture execution of PNVA (Programme
National de Vulgaisation Agncole) started as a natlonal program in 1989, and people in charge
of the spread of agnculture are stationed in various places. But because of a shortage of

necessary personnel NGOs and others cooperate in these operations.

Actlvrtres for the spread of fanuly p!anmng (= Plannmg Famrlxal PF) were recently started by -
_the Ba81c Med1cal Center (CSB) that exrst in each rural commune, but few activities for the

' _spread by vrsrtmg vﬂlages are camed out. Though restriction due to thlagers conscrousuess is

strong, the partlcrpatlon by women in the PF i is slrghtly mcreasmg

Occupants of land can acqulre rlghts legally, but reg1stratron reqmres cons1derable time from -
- the appllcatlon Therefore, apphcants of land reglstranon understand that they have obtained
the excluswe rtght at the trme of aceeptance of the written appilcauon Regardmg thrs mutual
| 1nv1olab1e tacit understandmg has been formed among villagers in hamlets. Accordrng to the
' customary law uncultrvated land belongs 10 those who' reclaimed wasteland first. Some -
. people insist on exclusrve possessron of land on the grounds of partral tree plantmg
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According to the questionnaire (carried out with 1,000 households as the 'sample), local
characteristics in the investigation area are as follows.

Regarding'the percentage of completed .registration of land in each district based on.the
number of houscholds, that of 1rr1gated rice fields and Tanety is high in the Mantasoa zone,
which is higher than in the Tsrazompamry zone, while that of tree planting has almost the
same ratio. As sources of cash income, the ratios of wage labor and charcoal making are high
in the Mantasoa zone, while those of agricultural production of potatoes, livestock, fruits, etc.
are high in the Tsiaz'ornpani.ry zone. The Mantasoa zone is positioned as the mi)rture type of
agnculture and wage labor, and the Tsrazompamry zone is as the agrlculture type. The extent
of farmland is greater in the Tsrazompamry zone than in the Mantasoa zone. The number of
people who use land on the eastern side of the lake as 1rr1gated rice fields or Tanety is larger in |
the T31azompan1ry zone than in the Mantasoa zone. As reasons of the land use on the eastern
side, many people mentlon an increase of agncultural productron rather than a shortage of .
land. Thls tendency 1s stronger in the Tsrazompamry zone Tree plantmg is owned by more
than haif of v1llagers Thc s:ze of possession dlffers greatly between these two dlstrlcts 210
63 ha in the Mantasoa zone, and 1 to 12 ha in the Tsrazornpamry zone. Charcoal makmg is
actively carrled out, and its purpose is sale. Whlle there are rnany people who purchase
material wood in the Mantasoa ZOTe, there are many people who use self—owned forest in the
Tsiazompaniry zone. The main agncultural products are rice, potatoes sweet potatoes ma1ze '
' taro, Iegummous plants and vegetables :

Chapter I The present s:tuatlon of watershed preservatlon and the evaluatlon of
watershed

Depending on natural conditions that exist naturally, many of the problems of Watershed
preservatron generally arise due to art1f1c1al acts by v1llagers hvmg in that place The situation
is similar i in this 1nvest1gat10n area. In cons1derat10n of natural condmons and socm econormc

condltrons the actual 31tuat10n of watershed preservatron in the 1nvest1gat1on area 1s as
follows. '

Natural condltlons : .

The whole mvestrgatlon area was forrned by the erosion and has compheated topology wrth
many folds. It is poor in natnral vegetatlon and mostly covered wrth grassland The dlfference _
in helght above sea level is generally small and the SIOpe of the valley bed 1s gentle Few
mountainside collapses are observed Due to the poor vegetatron accurnulatron of SOll and _
sand is not observed in places of inflow into the lakes although outﬂow of surface 5011 is seen

everywhere. It is judged the accumulation exists moderately in the curving parts of the valley '
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bed. Both Mantasoa and Tsiazompaniry zones have a large watershed, each in the southern
zone. This zone takes an important position in the aspects of prevention of outflow of soil and
sand and water conservation. The western zone has extensive Eucalyptus robusta tree planting,
buf, toward the sooth, afforested land becomes less and land without trees or land little used
has greatcr extent.

Social and economic conditions:

Development of farm vrllages progresses from the northern part of the mvestlgatron area along
the western side of the lakes to the south. On the other hand, migratory agrrculture and
farming away from home are progressmg recently from the western side to the eastern side. In
the western part of the Mantasoa zone, ratlonal land use are made with consideration given to |
preservat1on of water and land, In rnany areas, it is observed that cultivated land is easily
increased, which results from an increase in populatlon and a fall of land productivity, and, in
addition, that land is denuded These phenomena are factors of watershed waste. In natural
and artificial forest zones controlled by the Mmrstry of Water and Forests, illegal felling of
 forest trees is seen, Tree planting develops from north to south and a deep-rooted will of trec
- planting is seen among villagers. Such forest denudatron as seen in forests controlled by the
Mlmstry of Water and Forests is not found there ' |

_ In the evaluatlon of watershed rnvestrgatron was conducted on two items; functron of soil and
‘water conservatron and the degree of risk of collapse For the functron of soil and water
' conservatlon, mvestlganon was carried out on permeability classified by vegetatron types and
the 1nflltrat10n capacny in srnall conservatron For the degree of risk of collapse, a mesh map

of the degree of risk of collapse, whrch combined places collapsed before and natural
envrronmental factors was prepared ' ‘

| As the functlon of soil and water eonservatron natural forests showed much hlgher valucs in
regard to both mfrltratlon capacrty and the amount of ﬂowmg water of small rivers. Those
forests play an mrportant role for preservatlon of watershed Infrltratlon capacrty of grassland )
is the lowest. The hrgher the ratio of grassland occupauon the more the amount of ﬂowmg

water of small rivers decreases In this sense, it can be sald that the 51gn1frcance of the

I presence of natural forests distributed collectrvely in the Tsrazompamrv zone 1s large located
on the east 81de of the lake. The degree of risk of collapse is considered hrgh in the area from
the southern part to the eastern part in both the Mantasoa and Tslazompanlry zones.

- The rnost 1mportant sub]ects of watershed preservatron are land uses and restoratlon of forest
: vegetauon partlcularly wrth preservatlon of water and land taken into consrderatrorr tht is
) consrdered 1mp0rtant for these purposes 1s (D rmprovement and generalrzauon of land uses



taking example by the method of rational land uses seen in the Mantasoa zone, @ work on
family planning with the active participation of women in watershed management activities,
and @ protection of remaining natural forests and restoration of vegetation by natural power,

Chapter III Initial environmental investigation

Contents of activitics under watershed management plans to be made in these mvestrgatrons
are promotlon of the method of ratlonal land uses with preservatxon of water and land taken |
into consuieratlon These are not plans to basically change villagers’ life, but those to improve
the existing scheme of land uses. Therefore, the contents of prOJects w1ll not change the
ex1st1ng environment fundamentally, but will contribute to 1mprovement of thc natural
environment with blologlcal sources. Potential influences to be exerted upon the exrstmg
environment that w:ll accompany the execution of proyects are ]udged smail. |

Chapte_r: 1V Watershed management plans - -

.Watershed management plans were approached from two pomts of vrew One is watershed
- management division from the v1ewpomt of the whole watershed, and the other is watershed_
management from the v1ewp01nt of the life of vrllagers who live on that land Particularly
1mportant v1ewpornts for the sub]ects of watershed preservatlon as a whole are control of"
population and appropriate land use leadlng to 1mprovement of land product1v1ty Namely,

watershed management plans were made whlle seekmg harmony between the whole and_'
mdrvrduals ' '

Watershed management plans were made with two divided areas,' that is, thearea-for
| participatory watershed management and the area for forest preservatron while takrng the
density of resrdence into consideration. For the area of partlcrpatory watershed management
'watershed management plans with v1llagers as the nucleus of pro_]ects were made On the
other hand, for the area of forest preservatlon forest management plans to be executed w1th
“the Mm;stry of Water and Forests as the main body were made.

From the viewpoint that factors of watershed waste are caused by merease in populahon and'

1nappr0pr1ate land use, the basis of partrc1patory watershed management plans is to promote .

‘the improvement of vrllagers hves through solutron of populatlon problems by takmg
measures against them and 1mprovement of land productlvaty by appropnate land use, On the
other hand, it is mdlspensable that watershed management activities w1ll be anchored and

executed m the darly lives of v1llagers For this purpose the 1mprovcment of women's - 2

' particrpatlon and status 1s 1mportant Only when thrs is ach1eved the practrcally effectrve o
famrlv plan and continuous watershed management can be realized.
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Participatory management plan for watershed:

As a result of pilot studics ("PSs"), it was judged that planning in a narrow unit based on
villages and not in a wide unit based on zones (zonal divisions) would make participatory .
management plans suitable for the actual conditions. Therefore, villages to be covered by the
plan were divided '(g-rouped) into three types with the factors of village formation and
structure of working as indexes. Then, a total participatory plan was made with each type of
area as a unit, Factors of v1Ilage formation are evacuation for dam construction and
spontaneous formatzon. ‘The structure of workmg isa 31mple type of agriculture or fishery, and
a mixed type of agriculture and wage labor or charcoal making,

Projects to be covered by plans were determined with consideration given to the degree of
 villagers' interest (pzirticipation) in each type of village. These operations can be executed by
women. In order to also improve women's status through their active participation in
watershed mahagement activities, it has been determined that projects should be executed
with the target ratio of women participating in each preject set up. Plans should be executed
for each village in the plan period of three years. In the first year, plans should be made (by
PRA method), and the next two years, the second and third years, should be the perlod of
execution. Judging from the results of PSs, a period of repetition is reqmred to become skilled
in orgamzauonal actlvmes For this reason, the executlon period of two years is expected The
final goal-of this plan is that cach prO]eCt mcorporated in the plans will become fixed as dally
activities through the self—management of villagers m and after the fourth year. For this
- purpose, in the promotion of 1mprovement of women's status, the development of
_1ndependence of v1llages is intended. ' '

| Exeeutioh :sched_ules for each fiscal year were made as shown in the table below by setting an
cfficient sphere of action beeause the area to be covered 'by the plan spreads over two zones,

Mantasoa and Tsiazompaniry. One round of all v111ages involved will be made five years after
the plan starts. At that point in time, the smlatlon of execution will be evaluated, and
mlmmum measures for follow -up w1ll be dlscussed if they arc nec‘essary for achievement of

mdependence

Village Number of villages 0 year 1% year 2" year 3" year 4" year 5 year 6" year and
type e G A : : : . after
I Two villages (320) § .. Planning Execution Exccution | Independent | Independent | Independent
) a - o s - : ‘ : execution execution execution
il Twao villages (200} . Planning Execution Execution | Independent | Independent | Independent
- - . . - S execution execution execution
: Three villages (310} | - : ’ Planning Execution Execution | Independent | Independent
11 S ) L : : | execution execution

Three villages (770) | .. . _ ' Plaoning Planning “ . | Execution .

QOne village (100) R . S Execution o Independent S

L . B . Lo BN e : P : execution . e
Analamihoatra Independent | Independent | Independent | Independeni | Independent | Independent | independent
execulion execution execution execution execution execution execulion

Note) Analamlhoatra of Type 1! should bs out of the scope of this plan because it includes two villages, Anovondriana and
' Keliatina, and independent execut:on is expected from the results of PSs. The ﬂgures in pdrentheses are lhe nusmber
- of households : : = -
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Project plans for the year are based on households. The quantity of operations must be feasible

for each household without any strain. Based on this, annual quantity of operations are

planned based on the rate of households/interest in each project, quantity of operations per

household, labor required for a unit project, etc. Quantities of total operations in the two-year
_ p'eriod_ of execution classified by village types are as shown in the following table. |

Village Agriculture Agroforestry Forestry Fishery
type Fruit tree Compost Hedge TFoedder | Production of [ Tree planting ZODAFARDB | Fish farming
(1000) (unit) {kg) production | young plants | (1000 trees) (1000 trees) | in rice ficlds
: {100 trees) | (1000 irees) ' L {100 fishes)
I 1.72 510 ~ 4 34 ~ 136 1122 23.8 _ 68
11 2.40 250 180 - © 80 90 - -
I 17.00 1,771 1,063 780 1,770 295 293 708
Total 21.12 2,53 1,277 742 1,996 1,677.2 3188 776

If villag,ers continue a similar'project inde'pendent.ly in and after the fourth year, the size of
tree planting after ten years is expected to be as shown in the table below. The size of tree
plantmg after ten years is expected to be around 5 000 ha. ' '

Village type - oo . - I . nm - - 11 Total |

Amount of production of 612 - 405 6,503 7,520

young plants {1,000 trees) - S o Lo

2 Lands owned by 316 253 . 3,387 3,956
2 individuals : : L S SRR

2, ZODAFARB .~ 67 | Notapplied 677 . - 744

8= Total 383 253 4,064 '4700 ﬁ
=< .

Note: Size is calculaled on the assumpnon that plantmg space is 2. 5 mx2.5 m. 10 ,000/6.25 m = 1 600 plantsfha
The purpose of thls pian is watershed management and the mam pomt is prescrvatron of
watershed through apprOprlate land use in order to improve land product1v1ty Even if
appropriate measures/ways for land use are taken however it is dlfﬁcult to achleve the
purpose of watershed management. As one of the ma]or means for watershed management
family planmng (Plannmg Familial: PF) 1s also 1rnportant Therefore, with the active
partlclpatlon of women 1n watershed management actrvrtles famrly planmng should be _'
executed on women s m1t1at1ve while cooperatron should be obtamed from men. '

' _Executron system : SR _
A partrc1patory management plan for watersheds has eomprehensrve contents covermg
 various fields, Even if the Ministry of Water and Forests takes the 1n1t1at1ve 1t is 1ndrspensable .
to execute the plan by estabhshlng an orgamzatlon where the organs concerned are umtea at |
the central and local levels. For this reason, a Watershed Management Promotlon Councri to

be composed of the ministries concemed w111 be established at the center level, whlle a
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. Watershed Management Office will be set up in the country (in two places, ie.,
Manjakandriana and Andramasina). The desirable execution system is one in which these
organizations will take charge of affairs for management and supervision, and the main body
of on-the-spot affairs will be assumed by NGOs. The Watershed Management Committee will
be established in each village. The target constitution ratio of women in the Committee should
be 50%.

Forest management plan:

The plan has been made focusing on management affairs that are practically executable within
the range of the present execution of affairs. |

Execution expenses _ _ _

The total operating expenses are expected to be about 2,639 million frng for five years. In the
executron of this plan, however the authorities concerned are in the circumstances where
~ . bearing the fmancral burden independently is difficult. It is judged that the 1ntroductron of
financial resources from the outside will be unavoidable.

- Chapter V Evaluation of projects

For the evaluation of p'roje(its'in watershed management plans, projects were qualitatively
_\'r'alued from the VieWpoints of villlager'.s’ technical ability, the legal system, operetion of
organrzatron and natural and social envrronrnents and quantitatively valued with expenses and
~ benefits as fmancmi affalrs Then the approprrateness of watershed management plans was
' ]udged N o

In 'qnalitetiVe veluation there are.no factors to hinder appropriateness related to execution of .
plans It is shown in financial analy81s that production of cornpost and hedge plantlng have
; prolects where the total of labor expenses and those of materlals and mechanical equipment
‘exceed benefits because expenses of rnaterrals and mechamcal equrpment will be doubled in
the first year However the 1ncent1ve for vrllagers part101patron is judged strong because
benefits will exceed expenses in fish farrmng in rice frelds and tree plantlng in and after the
' _second year It is also ]udged that the effect of rnvestment under watershed managernent plans
w111 be sufﬁcrently reasonable because it is p0581b1e to obtam from execution of these projects
outside economrc effects such as preventlon of outﬂow of soil and rmprovement of the
function of s011 and water conservation, although economic Tesults are dlffrcult to value with
pecumary inputs and outputs In any case, success or farlure depends on the performance of
vrllagers pamclpatlon and proper local gurdance '
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Suggestions

This plan has contents of projects that cxtend over various fields. It is sclf—cv1dent that the
plan will not be able to be executed only by the Ministry of Water and Forests. Execution with
relevant organs united is indispensable for this reason. Therefore, what is necessary and vital
in the execution of this plan is "decision-making by organs (ministries) concerned regarding
execution of this plan and confirmation of cooperation among them." Analamihoatra Village
is excluded from the plan. This is because the village will reach the goal of independence with
very l1ttle support. It is also because we expect that the M1n1stry of Water and Forests will
continue some support for PS pro;ects .

Organs (ministries) concerned with this plan are undcr the severe f1nanc1al conditions, and in
reality financial sharing by them cannot be expected. In order to secure watersheds covered by
this plan, an unavoidable important matter is discussion on "the appropriatc_ load from
beneficiary grou'p.s" as a future matter, '

Part2 Pilot 'smdy

1) Preparatron of partrcrpatory watershed managcment plan _ o

In order to make partrcrpatory management plans for watershed surtable for local features, the
target area was zoned (divided into five zones, A to E; sce Part 2) based on local
charactensncs Three zones (excludmg Zones B and E) of the five were selected because they
- were judged appropriate for determination of watershed managamcnt plans by v111agers
Furthermore, among these zones, pilot stud1es (herein after referred to as "PSs") were '
conducted for two villages each in the Mantasoa zone and the Ts1az0mpan1ry zone. These
v111ages are, in the Mantasoa zone, Andrefamvorona and Ambohlman]aka and in
Tsiazompaniry zone, Angodongodona and Analamihoatra. : B
In one of the two vrllages in the Mantasoa zone, agrrculturc and wagc labor ex1st and mlxcd
‘and intensive land use arc made, while extensive land use are rnade in the other vrllage Both’
villages in the ’I's1azompan1ry zone havc a form Of extcnsrve land use. Agrrculturc frshcry and
livestock 1ndustry are carried out in onc of them, and the other has agr1culture and lrvestock |
industry as the nucleus Although tradmonal orgamzatlons ex1st in both d1strrcts it. can be sa1d

that the Mantasoa zone is developing from a purely agncultural socrety to a soc1cty w1th

various opportunrtres to find work, wh11c the Tsrazompamry zone is strll the purely an
agrrcultural socrety, and tradrtmnal orgam?atlons are kept there, = =

‘In the first-year 1nvcst1gat10n watcrshcd managemcnt plans wcrc madc by the v1llagers
themselves by the PRA approach as thc first- terrn 1nvest1gat10n of PSs. The mam pro;ects
taken in these plans for action plans are as follows..



Agriculture . Planting of fruit trees

Forestry : Planting and culture of eucalyptus and other trees, improvement of
germinating forests and improvement of charcoril-rnaking technique

Agroforestry . Prevention of soil erosion (with hedgerows), soil improvement (tree

o ' production with leguminous plants) and planting and culture of trees for
fodder '

Fishery : Fish farming in rice fields .

Others : Small-sized waterpoWer generating devices

These projects were executed for one year in the second-year investigation.

2) Results of the éxecution of PS pro;ects

Pro;ects with a low rate of execution on the whole are p]antmg of fruit trees, fodder
productron and tree planting. Although plantmg of fruit trees isa pro;ect in which v1llagers
have high mterest the rate of executron (pamcrpatron) was low because the tree species that
villagers wanted to use were not suitable for local conditions and the number of young, plants
‘ prepared was msuff1c1ent Interest in the fodder produetron is not so hlgh as many people use
grassland or agrrcultural leftovers As for tiee plantmg, although v1llagers were hlghly'
rnterested the rate of execution was low. Many people did not practice it because the start of
ramfall was delayed and young plants were too small in the period of plantmg (whlch is a
- problem of the techmque to raise young trees) Unexpectedly, the productron of compost had a
low rate It is considered that, although they expressed the will of partrcrpatlon v1llagers did
not participate in this project because it is operations routinely carried out, apart from the
quality of cornpost According to individual investigation (rnterv1ews), the interest of villagers
who part1c1pated in this pr()]eet is extremely high, and they strongly expect 1mprovement of
land productmty and SubStltllUOII for chermcal fertilizer.

Improvement of charcoal-rnaking technique had unfavorable results in villagers' response

because it takes time and labor. Technical lecture classes in germinating forests were not

* conducted because villagers showed disapproval of tools to be used as well as due to shortage
of time. - o '

' F1sh farrmng in rice frelds is conducted m the fallow perrod after harvestmg of paddy rice, It i is
a pro;ect to whrch attentlon was paid by the Joint Executwe Committee, in the strategic sense
to heighten 1nterest in forests in order to secure water sources Vrllagers interest was also hrgh.
__ There occurred however problems of failure in the productlon of fry and damage by a
'cyclone in some places (m February 2000) Thrs pI'O_]CC't wrll require further techmcal gu1dance. .
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Seeing rates of exccution c]assrﬂcd by villages, the village with the much higher rate is
Analamihoatra. In comparison with the other three villages, it is backward in devclopmcnt
because it is located in the back region and information does not reach well from other arcas.

V1llagcrs are stitl srmple and honest, and have strong consciousness ‘of union and the active
attitude toward introduction of new technique.

~The high or low rate of PS projects depends on villagers' _zeal' and the functioning of the
Watershed Management Committees. Villagers' zeal is not uniform but differs according to
environmental conditions. Of course, the fu_nction_ing of the Watershed _Managcrnént
Committees is subject to members' attitude toward and zeal for their missions. In addition,

geographical features where members reside cannot be overlooked. In v1llages (two in the_
Mantasoa zone) with geographical features such that members live at a long d1stancc frorn
each other and each valley is dotted with two or three homes, in addition to operation as the .
Commlttce it was actually difficult to makc contact w1th partlc1pants and carry out joint work
(yountI plant work) What was ncccssary is considered to be exccutlon in the rcallsucally'
feasrblc scope, cvcn if the scale is small w1th cons1dcratlon gwen to geograph1cal conditions

instead of regardmg a v1llage asa umt in the planmng stage.

As an unusual example, smali 31zcd power gencratmg dev1ces wcrc mtroduced _in'
Analam1hoatra Vlllagc This is h1ghly popular among v1llagers and results in contr1butlon to
helghtenmg of all V1llagers consc1ousness of union.

3 Evaluauon _ . .
Evaluations of PSs were made tw1ce as an lntf:rmodrate evaluatron and a flnal evaluatlon and_ "
then a comprehcnswe evaluation was fmally made. In the two cvaluatxons 1nvcsoganons wcrc '
conducted on the followmg six items: the degree of achlevcmont of prolects and effects,
efficiency, soc1al and natural influences, impartiality regarding part1crpatlon appropnatcncss -
of proy:cts and poss1blhty of contmuancc and depcndcncc Comprchcnswe evaluauon was

made w1th a view to ]udgcment of the poss1brllty that prOJects would be 1ndependently'
contrnucd ' : '

In ordcr that the four v1llagcs Wthh conducted PSS wrll contmue prOJects mdependently,_r'
follow- -up and assmtancc for the orgamzat:on of the Lommlttees techmcal support and supply :
of materials and mcchamcal equ1pment will be contmuously necessary in all v1llages

regardless of differences in the amount of rnaterlals and labor. 'I‘hcrefore, it is Judged that the _

“time is not yet mature for becoming mdependent Analamlhoatra V1llage (mcludmg Kellalma
and Anovondrrana), howcvcr, has the h1ghest possrbxhty of mdependcnt contmuance, and 1ts '
1ndcpendent ability is also Judged to bc h1gh '
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Content of the Study
1. Background of the study

The Republic of Madagascar is an insular country considered very important from a biological
viewpoint due to the presence of various and hlghly particular animal and vegetal species. In
order to safeguard this precious natural environment, the Malagasy Government established a
15-year Env1r0nmental Program in 1988 subdivided into 3 phases of 5 years each. Phase 1 of
 the Environmental Program (PE 1) was 1mplemented in 1990. Subsequently, Phase 2 of the
Environmental Program (PE-2) was established, emphasmng reglonal developrnent and
participation in the watershed rnanagement defrned on the basis of results obtained during
Phase 1. This Phase started in J anuary 1997.

In December 1995, the Malagasy Government ‘submitted a request to the Japanesc
Government for conducting a developnrent study .conceming the establishment of an overall
_ management plan for watersheds in the An;ozorobe zone located at around 90 km north of
Antananarrvo the caprtal and the Mantasoaffsrazompanrry zone, located at around 60 km
south east. These zones including Antanananvo are part of the central plateaus where
population density is highest in the island and where the destruction of forests through the
cutting of trees and slash and bumn plantmg methods have mcreased leading to major erosron

In response to the Malagasy request the Japanese Government through the J apanese

Internatlonal Cooperatron Agency (JICA) sent 2 preparatory research team twice, in April and .

_ September 1997 to conduct a study in the zone concerned Followmg this study, the Japanese

Government made an agreement with the Malagasy Government to eonduct a feasrbrllty study

| (abbrevrated hereinafter as F/S) for the plan to develop the watersheds. The principal goal is

| partrcrpatron in the management of the areas around the two lakes of Mantasoa and

Tsmzompanrry : '

_ ) These watersheds are water sources for the capltal and ensures the productlon of
_ hydroelectrlcrty and 1rr1gatron Asrde from the pressmg demand of the vrllagers around the
. two lakes for the development of the reglon the rapid destructlon of the natural environment

' contmues with the reductron of forest areas, soil erosion, ctc., caused by human act1v1tres ‘such
as forest clearmg and slash and burn cultlvatron unaccepted to the soil characteristics. This
has led to problems such as a drop in agrlcultural productlon the degradatlon of water quahty,

 the s1nkmg of rice frelds the rising of rlverbeds Population increase and mcorrect use of the

land were consrdered as the prlnc1pal cause for these env1r0nmental degradatrons To protect
these watersheds it wrll be essential to develop watersheds with the full partrcrpatron of the

N vrllagers called partrcrpatory watershed management rather than safeguardlng the b1ologrcal
dlversny ' ' '

'_'Xi.li'__



The present study was conducted based on this survey, according to the scope of works (S/W)
and the minutes signed on 3 October 1997 between the Japanese International Cooperation
Agency and the Ministry of Water and Forests (sec annexes 1 and 2).

2. Objeetives' of the study

This feasrblhty study (F/S) was conducted in order to forrnutate a partrcrpatory management
plan for watersheds around the two Jakes of Mantasoa and Tsrazompanlry, located at around
60 km south-east of Antananarrve, the capital of Madagascar. These lakes are important since
they constrtute the water sources for the capital. |

Technology transfer will simultancously be ensured to the Malagasy counterparts through this
- study. '

3. Area covered by the study

The present study w1]l cover the watersheds of the two lakes of Mantasoa and Tsrazempamry :
and the surroundmg areas, and will be dlvrded into two zones.

(D Target area: establishment of an overall watershed management plan, per zone, based on
' ' local COIldlllO[lS, covering around 50, 000 ha of watersheds in the two lakes
s ' of Mantasoa and Ts1azempan1ry |
@, Study area: . in addition. to the above-mentroned watersheds, an 1 overall study will be
 conducted covering 90,000 ha including surroundmg areas, to estabhsh the
watershed management plan (1) mentloned above :

4,  Overall study plan
The present study covers the points given below in the mentioned zone. -

Phase L.

* Aerial photographs of the study area (scale 1/20 000)
Collectron and analysis of existing data and in-situ study
Estabhshrnent of topographical maps fer the target area (scale 1/20 000)
Establishment of maps for land use and the vegetatron in the study area (scale
1/20,000) :

Clearmg of obstacles for watershed COﬂb&l‘Vﬂthﬂ 1ncludmg 1dent1f1catron of _
the causes of these obstacles '

000

@ .

- Definition of the ob]ectrves and the strategy for the watershed management
~ Formulation of a prlet study for the partrclpatory watershed management

X<}
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Phase II:

~ First part of the pilot study

@  Second part of the pilot study -
~® . Supplementary study .(collcction of - additional data), analysis of natural

‘conditions, and a detailed study

@  Establishment of pedological maps (soil) of the target area (scale: 1/20,000)

@  Detailed study of the socioeconomic conditions in the communities concerned

®  Establishment of a watershed management plan (target area) based on the
participation of the villagers, etc. ' :

®  Evaluation (feasibility) of the Watershed management plan :

@ Estabhshment of maps for the watershed management plan (target area) (scale:

- 1/20,000).
The above-mentioned activities will be conducted for 3 years, broken down per year as
~ follows.
Year Study period .~ | Phase | - - . Study activities
1st year April-December | [ irst study (study of the site and operations in Japan)

- 1998 ] Second study (study of the site and operations in Japan)
2nd year May-December Il . | Third study (study of the site and operations in Japan)
3rd year - | May-September Il - | Fourth study (study of the site and operations in Japan)

C 2000 : Fifth study (study of the site and operations in Japan)
This _study' is =c_onducteri a_ccording.' to the above-mentionecl schedule. Figure 1 is the

~ functional diagram for the concrete implementation of these operations.
Emphasis is given to the points below for conducting this study.

[0)

Study of the watershed rnanagement plan from a realistic and efficient Viewpoint on the
part of the v111agers . _ ' | o
Land probiems mcludmg the customary possessron use, consmered as one of the causes
for the degradatron of the study area environment. A watershed management plan, both
realrstlc and efficient at the same tlme from the v1ewp01nt of the villagers, w1ll be

_ establlshed wrth con31derat10n for the 1nst1tutlona1 aspect.

Watershed management accordmg to local condmons

~ The natural and socmeconornlc condmons are dlfferent accordrng to the zones. As such

a unlform approach will not be advantageous and an approach based on local condmons

will be necessary - Within the framework of this study, zomng accordmg to local

_' conditions will be estabhshed Cause and effect relations for the degradatron of the .

'envrronment per zone will be clarrfled Measures to safeguard the correspondmg

_ watersheds w111 be studred.
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® Participatory watershed management
The area covered by the study is highly populated The interest of the v1]1agers, including
the customary use of the land, appear to be complex. A pilot study (heremafter
- abbreviated as PS) will be conducted in the study area to ensure the realistic -
1mplementat10n of the watershed management plan under this study. During this PS, the
watershed management plan will be cstablished, 1mplemented and evaluated, based on
local conditions, with an active participation of the v1llagers, and using an adapted
approach to eliminate their fears and resistance. :
@ Improvement of the living conditions of the v1llagers through general measures
The various activities of the villagers pr1nc1pally consist of rice growmg, field cultivation,
livestock breedlng and wood productton As such, we must study not only reforestatlon,
but also the general and organic management of the watersheds in cooperatlon w1th rural
| development agencies. '
'® Collaboration with other aid orgamzatmns
Other aid orgamzatlons such as the UNDP, FAO are also cotlaboratmg for the
'management of the watersheds An),r over]applng of thelr act1v1tzes must be avo;ded
Their results and know-how must be gathered to ensure an efficient study o
® This study defmes an overall safeguard plan for the watersheds. Collaboratlon w1th the
NGOs working in this zone will be necessary. The partlctpatlon of these NGOs will be
- mdlspensable if this pro;ect wﬂl be conducted in the future As such this study will also
be conducted with the collaboratlon of the NGOs. '
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Flow chart of the project implementation

Legend
Work in fapan

r Study at the site

Phase [ Lﬁ_ _J Froducts
st year, . Prepzatory work in Japan -~ :
* Preparation of the focention Resort H
* Peeparation of the studv olan RN » Inception Repart —l
« Prep. for the commi of the drafting of the j
v topographical map. erc.
L Explanalios and discussion of the Inception Report, £t¢. |
First strdy {Definition of the study palicy, of its contents, ¢1c.)
' |
Commissioning of the preparation of -
the to phical map I I Deliaition of the zone of Ihe sudy I I Coltection m‘inromagion connected with the siudy |
* Selection of the orianization 1o be * Definition of 1he public and private ptots of land i+ Watershed conservation
commissioned {on he topographical map) i Orientation of the aid ereanizations
= Contract ) * Swstem of holdinw/ownershio of propeities
+ Leaal framework of the participztory avoroach, etc.,
| * Studv of the case of oroiects connegted with tha forest
[ Taking of aerial photos ] L Study of the namral conditions - | | Study of the social-economic conditions ]
- Definirion of the arez cencemned * Distribution of the forests and of the vezetation - Soctal-economic aspect
+ Prcparation of the plan for the taking ofnhotos * Relief. eeoloav. nature of the soil - Instlutional aspect .
- The taking of ohotos * Land use - Study with the sunport of a local consultant
* Hvdrogrankic svstems. subsidence of {commisstoning), etc.
!TIDUI'I[MHO(.N arcas
* Chanwes of the nature of the forests
* Technical prebtems of the level of conservaticn
* Study of the inzlial environment
: restation. etc.
‘ : Pilot sady
* Provisicnat definition of the 20nine
« Soecial studies of each zonie - ¢
Matural characteristics, ulifization of the
forests and the market for forest producis, the preser
condition of the watershed conservation, ete,
(. b
- Strategv of the watershed management. efc. Aerial photographs -
- Definition of the basic concent of the vilot studv . 3
* Preoaration of a studv oten for the 2nd study
* Comoilation of the results of the shzdv of the siatdon
Second study : i
Preparation of the tog phical map j Explenution and discussion of basic concept
+ Ground Survevs of the pilot study, ete.
- Preparation of the tovoarankical may :
M
Study of the land use and of the vegetation I [ Study of the first part of the pilot suidy
* Studv of she present condition in the area concemed . B
* Preparsticn of ¢riteria for the interpretation of lhe vholos ¢ Verification of the procoszl of zeninu criteria
lmemmauon of the chotos * Selection of the sites
- Definition of the "TOR" for the establishment
of the plan for the watershed management
* Studv for the preparatien of the plan
for the participatory watershed management
. . : : Topographic
Compilation of the results of the study 2 - > map
: - Preparation of the Prearess Repore
- Preparation of the studv of the second pant
of the pilot study and prepasations for the ioning Map of land use
A * Pretaration of a map of the: fand use and ——‘> and of the vegetation
. of the vegention o .
Phase 11 i - Prepasati = i
2ad year R . l Explanation of the discussion of the Progress Report s
Third study - | | i - ,,1»

Figure 1

{s¢levant discussion of the study of the Following year. of the content of the study)
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Yhird study - [

Third vear
Fourth study

Study of the second part
of the pitot study

Study foz the watershed management ] |

Pedotogical siudy E

* Starup of the execution of the model
of participatory watershed inanagemens
{commissioning)

+ Directives (wuidelines) for the execution

- Classification of the watersheds
* Ability of s0i| and waler conservalion per watet
- Classificaiion of the run-off of the seil for
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* Evalualion of watersheds
(inciuding consecrvation), etc.

| Supplementary study of the social-economic conditions ]
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Tands, by zone

* Systems of arricultural production. ¢tc.
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watersheds and accelerating zlaments, and
measurements to be taken

Fotlow-up of the study of the second

part of the pilot sudy

Study for the definition of the plan
of watershed management

h 4

+ Selection of the observation boreholes
shed

* Pedolopleal drill, single penetration. test study, elc.

Study

* Follow-up of the execution of the mode!
of participatory walershed management
* [mesim evaluation

- Directives for the execution, etc.

the waiershed management plan

in tonnection with the evaluation of

* Measuremenis for the onservation of the watershed
- Classification by fand use,
project for the planting of irees, ctc.
* Profect for the predugtion of forest preducts
- Improvement of infeastructures
* Prevent of fcres_l fires, ete.

+ Analysis of 1he elements influencing the environment
* Svstem of traditional technigues '
* Laws and institutions
* Collecting of documents of calcutation
concerning the cost of the projects, etc.

_3;‘,’.“1?}!?&95" of the resulls of the study

~ Preparation of the Interim Repont
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ranagement plan and the proposal maps for the
* Preparation of the plan for the shudy of
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Explanaticn and discussion of the Enterim Report
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Evaluation of the pilot study

1

Fifth study
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* Final evaluation of the model of the panticipaton
watershed management

Study of the veritication of -
the participaiory watershed pemént plan

| : .
A i

»
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b Map of classification of soils

- Objectives of the watershed ma.r.!a\:emenl

- Classification by land use and management of the forests

* The package of the watershed management
* The improvement of the infrastructures

* Measurements of the impravement on the basis of the evaluation

of the plan, ete.
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Compilation of the results of the study

- Preparation of the Dratt Final Report
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* Explanation and discussion of the Draft Final Report .
* Papigipation and cooperation in a technology transfer seminar
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This pilot study will be conducted in order to establish the overall watershed management
plan, to verify (establishment, implementation and evaluation) the watershed management
'plan with the participation of the villagers concerned in the study area, and to define the
guidelines for the participation of the community/villagers in the watershed management pian.
It will be subdivided into the preparatory study and the first and second parts of the studies,
scheduled as indicated below.

Preparatory' study: © Clarification of the reasons for the reduction, degradation-
: des_t_ructton of forests; a study of the watershed measures with
participation a'ccording to local conditions (zoning); definition of

the basic design of the pilot study (First study).

First part of the study: A part1c1patory watershed management plan will be establlshed
after dralogue w1th the vrllagers accordtng to the participatory
watershed management measures with their p'trttcrpatron and based
on local conditions. This plan will be drawn up for implementation

by the villag:ers' themselves a'nc_l continuously sustained in the future
| (Second study), ' _ - |

7 Seco_nd part of the study: The watershed management plan ‘will be nnplemented and

| evaluated The particxpatory management plan for watersheds and

- the 1mplementatron procedure (gmdehnes) will be compiled durtng

.'1mplernentat10n (’I‘hrrd and Fourth studres)

5. Progress of execution of the investigation ,

1) General progress of the 1nvest1gatton :

This mvestlgatlon which started in April 1998 ‘has been carrred out step by step according to
_ the total 1nvest1gat10n plan aforernennoned In June 2000 the ent1re study was finished.

_ Pnor to the start of the 1nvest1gatron the Inceptron Report prepared by JICA was explarned
| and drscussed in the Jomt Executwe Commrttee composed of persons concemed from the

| Madagascar Government the Japanese Embassy in Madagascar and the rnvestrgatron |
S comnnttee A rough trame of the total 1nvest1gatron plan over three years was then determined,

' mcludmg the polrcy, method contents and schedule’ of the mvestrgatron The’ progress of

these explanahons and drscusswns is shown as proceedrngs of dlscusswns in Annex 3.
: Although the method and contents of the mvestrgatron were basrcally agreed to in that

conference it has been proposed as an rtem of concern that "Thts 1nvest1gatron should be

. carrred out in relatlon to Envrronment Program Phase it (PE-Z) and relevant programs '

In ‘this mvestlgatron ficld surveys were started Jomtly together w1th the counterpart of the

- Mrmstry of Water and Forests Surveys have been carrred forward so far, whtle detarls have -
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been discussed in the process of execution of the survey at need. In Phase I, two field surveys
were conducted. What was.done in the first- -year tield survey (April to June 1998) includes
taking of aerial photos, preparation of a topographlcal map, nvestlgatlon of natural conditions
and investigation of somoeconomlc conditions. In the second- -year field survey (September to
December 1998), field surveys were carried out focused on the PS former- perrod mvestlgatlon.
For the PS investigation, the basic conception was discussed and a basic frame related to the
way of carrylng forward the PS was determined in the Joint Executive Committee baszc before.
the start of ficld surveys. (For the result of d1scussrons, see Annex 4.) Based on this, the
: followmg four villages were selected as villages to execute the plans:
Mantasoa zone: - Andrefanivorona and Ambohimanjaka
Tsrazompamry zone: Angodongodona and Anaiamrhoatra |
Then, participatory management plans for watersheds were made by the PRA method (PS
forrner-perlod mvestlgatron) When the frrst -year lnvestlgatron was finished, the results of the
investigations were comprled by the Jomt Executrve Committee, and umflcatlon of both
parties' recognltlon was aimed at. At the same tlme, it was conflrmed that the Ministry of
- Water and Forests ‘would follow up on this 1nvest1gatron SO that the second-year 1nvest1gat10n
would be able to be executed Smoothly (See Annex 5. ) _ -
Before the start of the second- -year mvestlgatron in Phase I, the Progress Report complllng the
results of 1nvest1gat10ns in Phase 1 was submrtted to the Joint hxecutlve Committee.
'Conflrmatlon was then made on the results of execution and the way of carrymg forward the
plans thereafter. (See Annex 7.) In this report it was proposed as efforts to be made thereafter
that "Recovery of watersheds requires time because their devastatlon results from poverty, and
the participatory watershed management plans are effective for preservatlon of lakes and
cooperation of local administrative authorities is mdlspensable for the execution of them
For PS latter- perrod investigation, project plans were discussed among the Mlmstry of Water
and Forests, NGOs and the JICA mvestlgatron team. They concluded an agreement regardmg
the three parties' share of the responsibility, quantrty ‘of projects and operatlng expenses
Pro]ects were then started by v111agers based' on this. (See Annex 8) In the progress of
executron of PS meetmgs of the Jomt Executive Committee were held every time the state or' '
stage changed and the proper executlon of the PS was striven for (See Annex 9 and 10) .
' through the confirmation of the progress and the dlscussron about problems In the second-
year mvestlgatlon the overall conceptlon of watershed management was discussed. (See
Annex 10) Based on thrs mvestlgatrons to determme the total watershed management plan
were carrred forward Conducted 1nvest1gatrons include agronomrcal surveys, watershed
evaiuanon 1nvest1gat1ons and varrous kmds of mvestlgahons concerned wrth the evaluatron of
watershed management plans After the completron of the second year mvestlgatlon the
results of the mvestlgatlon were summarized in the Interim Report Then, before the start of
the third- -year mvestrgatron, the Report was explamed and discussed in the Joint Executrve '
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Committee, (See Annex 12.) At these meetings, the results of the investigation and matters
concerned with the determination of watershed management plans were confirmed, The final-
year 1nvest1gat10n was carried out based on these confirmations. The main points of
d1seuss10ns are as follows: @ In order to spread participatory plans, a village watershed
management committee should be positioned as a public organ, @ fish farming in rice ficlds
has a strategic importance from the viewpoint of proper land uses, and ® the spread of family
planning is im'portant for watershcd management. Concrele contents of the ¢xamination are
summarization of the resuits of execution of PSs the final evaluation of PSs and final
verification of watershed management plans. _

Preparation of topographlcal maps in these investigations, investigations of socioeconomic
condltlons and the 1nvest1gat10n of PSs were executed by entrustmg them to local compames
and NGOs. Topographlcal maps were prepared wrth the cooperatron of the National Mapping
Instltute (FTM), while mvestlgatrons of socroeconomlc condmons were carried out with the
cooperatzon of Universite D'Antananarivo Ecole Superleure Des Scxences Agronomlques
Departement Des Eaux Et Forets (ESSAFORET). The PS 1nvest1gat10n was carried out with
the coeperation of a local NGO, Gasy Ory Azo lkarohan Kevitra Ampivoarana (GOAIKA).

'2) PS 1nvest1gat10ns : _
PS mvestlgatrons were camed out by the Mmlstry of Water and Forests, the JICA
1nvest1gat10n team and local NGOS in one umted body Partlcularly, iocal affairs were taken
under charge of the NGOS Under their gurdance watershed management plans were made, :
_ executed and evaluated by v111agers themselves In partrcular, these operations were carried
out mainly by the Watershed Management Commlttees orgamzed for each village.

The sub]ect matter of the PS former -period mvestlgatron was preparatlon of plans by villagers

| themselves Thls work was hard for both the NGOs and villagers because it was done in the

1ntervals of farm work or after the end of farm work and in the lmnted mvestlgatron perrod

: 'The sub]ect matters Of watershed management plans in the PS latter—perlod lnvestlgatlon were

- executron and evaluauon of watershed management plans by v1llagers themsetves As the start

- of the ralny 'season was unusually late probiems related to operatrons in the surtable time

| perrod arose and work was partly not executed in somc cases as a result. '

- The PS latter-perrod mvesnganon was cc)nducted as follows. :

(D Workshops for confn'matron and refresher trammg of projects of watershed management
plans were held in four VIIIages that would exccute them The purpose ‘and contents of -
_ pl"OjeClS were re- -confirmed there. '

@ Atthe f1rst or second workshep, dlscussmns were held on villagers' 1n1t1at1ve, mamty on
the way of carrying forward pr0]ects estabhshment of the orgamzatlenal system, the
perlod of pro;ects and executlon schedules for each pr0]ect

@ Whenever a probtem or change occurred a meetlng was held w1th the Watershed
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M_anagcment Committee and representatives of the village attending.
@ In the execution of each project, without being restrained by the original plan, flexible
' res'ponses such as changes were taken with respect to the situation of daily life of villagers
and opinions of the Watershed Management Committee, |
® In all processes of execution of PS projects, it was aimed at endeavormg to conduct work
through villagers' voluntary will. ' .
For summarrzatron of the results of the executron of PS actmtres workshops of part1crpants
in PS activities were mainly mvestrgated To supplement this, interviews with villagers and
ficlds surveys were carried out to 1nvest1gate the spread of PS actrvrtles skrllfulness of
teehnrque vrllagers responses and so on _
As the first step of the evaluatlon of PSs, partrcrpatory evaluatton meetrngs were held in each
v1llage where PSs wcre executed Based on these results, discussions were made by the three_
parties, the Mrnrstry of Water and Forests 'NGOs and the JICA 1nvest1gatron team, ‘and then‘
cornprehensrve evaluatron was made.

3) Watershed evaluauon mvestrgatron

Watershed evaluation rnvestrgattou was carried out to determine matters to be considered for
land uses from the vrewpornt of watershed preservatron This rnvestrgatron consrsted of two
items: a sorl survey and a hydrologrc mvestrgatron For the soil survey, the sorl sectron by .
trench cut was observed (30 points) and soil solrd1ty was surveyed usmg the srmplrfred :
' penetratron tester (62 pomts) For the hydrologlc 1nvest1gatron 1nf1ltratron capacrty of the
| ground surface (41 points) and the flow in small watersheds (27 pornts) were 1nvestrgated

Based on the sorl survey, a sorl map of the target area was prepared with consrderatron grven_
to ex1st1r1g soil maps and vegetatron maps based on the results of mvestrgatlon ‘Based on the_
hydrologrc mvestrgatron, the function of soil and water conservatlon was analyzed from the -
relatron between mfrltratlon capacrty and vegetatlon and the relatlon between the flow and
land uses /vegetatron classrfrcatron In order to examrne the landshde potentral multrvarrate'
analys1s was carried out regardlng the combrnatlon of natural envrronmental factors that'
seemed to be related to landslides, wrth places havrng slide land found in air photos as anr
external crlterlon Baged on this, a landslide potenttal map (of the target area) was prepared as
a mesh map. A soil map was formulated based on the result of soil survey
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