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PREFACE

In response to a request from the Government of the Union of Myanmar, the Government
of Japan decided to conduct The Study on Integrated Mangrove Management through
Community Participation in the Ayeyawady Delta in the Union of Myanmar and entrusted the
study to the Japan International Cooperation Agency (JICA).

JICA selected and dispatched a study team headed by Mr. Yoichi Iwai of Nippon Koei
Co., LTD. between February, 2002 and February, 2005.

The team held discussions with the officials of the Government of the Union of Myanmar
and conducted field surveys at the study area. Upon returning to Japan, the team conducted
further studies and prepared this final report.

I hope that this report will contribute to the promotion of this project and to the
enhancement of a friendly relationship between our two countries.

Finally, I wish to express my sincere appreciation to the officials concerned of the

Government of the Union of Myanmar for their close cooperation extended to the study.

March 2005

Etsuo KITAHARA ,
Vice-President
Japan International Cooperation Agency



March 2005
Mr, Etsuo KITAHARA
Vice-President

Japan Intemational Cooperation Agency

Letter of Transmittal

Dear Sir,

We are pleased to submit to vour agency the Final Report on “The Study on Integrated
Mangrove Management Through Community Participation in the Ayevawady Delta in the
Union of Myanmar”. This report presents the results of all the studies conducted in both

Myanmar and Japan over a three-year period from February 2002 to March 2003.

The study formulated an integrated mangrove management plan (IMMP), with a total project
period of 40 vears starting from 2005 with the overall goal of establishing “coexistence of vivid
mangrove vegetation and people’s lives” in the study area through the rehabilitation of degraded
mangrove forests and livelihood improvement of the local people by various community
forestry activities under the authorization of the Community Forestry Instruction . We believe
that implementation of this holistic plan will contribute much to improve the natural

environment and socio-economic situation in the study area.

We, therefore, hope that the Myanmar government will soon commence implementing the
integrated mangrove management plan and follow the implementation schedule presented in

this report.

Finally, we wish to express our deep appreciation and sincere gratitude to your agency, the
Advisory Committee, the Ministry of Agriculture, Forestry and Fisheries, the Embassy of Japan
in Myanmar, the JICA Myanmar Office, and the Government of the Union of Myanmar for the

close cooperation and assistance extended to us during our study.

Very truly yours,

SETA

Yoichi Iwai
Team Leader
ntegrated Mangrove
Management through Community Participation
in the Ayeyawady Delta
Nippon Koei Co,, LTD,



Legend

e Administrative Boundary (District)

--------------- Administrative Boundary (Township) |
\ e [arget Study Area (Iive Reserved Forests) |
~7 soammee R0Ad
) 1‘“};7 O~<C Rivers/Creeks/sen
V‘;:\ tg"'nvu ] -.\1 A ) _. <5 Swamp, Luke, Pond
% Ritiek...\ 70 i 1h ?)i 7‘_"'2_‘& A @ Capital of Township
\;L( o : Ri\‘-lé;‘ i ¢ @ Capital of Division
Y Mangrove Vegetation

Forest, Plantation
Cultivated Area. Openland

Ao IRIBGN 9545
1 L Yangon ) a s e
P Mawdamyine £ “TMK.K«\:‘I‘;-‘
X {""‘:"‘i" £

£
g THAILAND 4
N
Tannthenyi q
1 106, 4 |
v !\-Ia\ra}u
> ",

16745

16°30

16151

Mernmahta

B 25 : e Reserved Forest
i Y (Ao F il "o S i =31 e
4= b = Kadonkani £
oAb Kyakankwinpauk J: ll Reserved Forest . 5 :
! 1| Reserved Forest S [ A AV 3
\ m-i Y LV ¢ 4 '—" 2R “.' {7 i
By e Pyindaye  [f5f 5 7
) | Reserved Forest e
b = g 5
’. { o} = 3 A
1 - N15 45
E98 30° ELS £96 00"

0 10 20 30 40 50km MM

Location Map of Study Area



Exchange Rate: US$1.00 = Myanmar Kyat 920 =Japanese Yen 108.47

(US$-Myanmar Kyat: average market rate during the pilot project period:
February 2003 — October 2004)

(USS$-Japanese Yen: average of the mid-point rate of the end-of-month
from June — November 2004, Bank of Tokyo-Mitsubishi)

Note: Although official exchange rate is US$1.00 = Myanmar Kyat 5.8 (Myanmar Foreign Trading
Bank, August 2004), the market rate above is used in this report.
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IRM
JICA
MULTIPLE
MOA
NFIO
NGO
NTFP
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RRA
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SLRD
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ToR
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VPDC

Abbreviations

Buffer Zone (Reserved Forest Zoning Category)

Buffer Strip Area (Compartmental Operational Category)
Central Forestry Development and Training Centre
Community Forestry

Community Forestry Instruction

Closed Mangrove Forest Protection and Operation Area (Compartment
Operational Category)

Community Forestry Training and Extension Project in Dry Zone
Core Zone (Reserved Forest Zoning Category)

District Peace and Development Council

Food and Agricultural Organization

Forest Department

Forest Resource Environment Development and Conservation
Geographic Information System

Global Positioning System

Human Development Initiative

Initial Environmental Examination

Integrated Mangrove Management Plan

Integrated Resource Management

Japan International Cooperation Agency

Multiple-use Zone (Reserved Forest Zoning Category)
Multiple Operation Area (Compartment Operational Category)
Natural Forest Improvement Operation

Non-Government Organization

Non Timber Forest Product

Nature and Wildlife Conservation Division

Rapid Rural Appraisal

Regeneration Improvement Felling

Settelement and Land Record Department

Sparse Mangrove Forest and Plantation Operation Area (Compartment
Operational Category)

State Peace and Development Council

Terms of Reference

Township Peace and Development Council

United Nations Development Program

User's Group/User Group

Village Tract Peace and Development Council



Unit Conversion Table

Length: 1 foot=10.305m
1 mile = 1.609 km
1 chain = 66 feet =20.13 m
Area: 1 ha (hectare) =2.47 acres = 10,000 m’
1 acre = 0.405 ha = 4046.9 m’
1 sq mile = 640 acres = 2.59 km®
Weight: 1 bkt (basket) of paddy* =21 kg
1 bag of rice** =108 Ibs (pounds) = 49 kg
1 viss of (agricultural & aquatic products) = 3.6 Ibs (pounds) = 1.64 kg
1 pyi of rice** =2 kg
Volume: 1 gallon=4.546 {
* paddy: unhulled, **rice: hull
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CHAPTER 1 SCOPE OF THE STUDY

1.1 Objectives of the Study

The Study on Integrated Mangrove Management through Community Participation in the
Ayeyawady Delta (the Study) was started from February 2002 in accordance with the scope
of work and minutes of meeting agreed between the Forest Department (FD) of the
Ministry of Forestry and the Japan International Cooperation Agency (JICA). This Draft

Final Report is prepared based on the results of all activities conducted in the Study.

The objectives of the study are as follows:

1) To formulate the Integrated Mangrove Management Plan (IMMP), which aims at
rehabilitation and sustainable use of mangrove resources by local communities;

2) To implement the pilot project in order to confirm practicability of the IMMP and to
enhance capacity building of the stakeholders; and

3) To transfer relevant technology to the Myanmar counterpart personnel through

on-the-job training in the course of the Study.

1.2 Study Area

The study area covers the following five reserved forests in Bogalay and Laputta
Townships in Ayeyawady Division with a total area of approximately 223,400 ha including
water bodies. The area indicated in the following table is based on a calculation from the
2004 topographic map conducted by the Remote sensing and GIS sections in the planning
and Statistic Division, FD.

Area of the Target Reserved Forests

Township Reserved Forest Area (ha) Area (acre)

Laputta Township: 1. Kyakankwinpauk Reserved Forest 25,222 62,296
2. Pyinalan Reserved Forest 38,966 96,246

Bogalay Township: 3. Kadonkani Reserved Forest 55,046 135,966
4. Meinmahla Reserved Forest 13,224 32,663

5. Pyindaye Reserved Forest 73,669 181,962

Total 206,127 509,133

Source: 2004 Topographic Map

1.3 Framework of the Study

The Study consists of Phase I (survey and formulation of the draft IMMP) and Phase II
(implementation of pilot project and revision of the draft IMMP). The detailed activities of

Phase I and II are summarized in Table 1.1.
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14 Pilot Project

The planning of the pilot project was started in February 2003 in the selected areas of the
Pyinalan Reserved Forest. Based on the agreement between FD and the selected
community forestry (CF) user groups, the user group members were engaged in the
preparatory works of the pilot project with FD. CF certificates were granted by FD in July
2003. Based on the progress of the planning activities of the pilot project in 2003 (the pilot
project 2003), the selected subcontractor commenced the implementation of the pilot
project in May 2003. Also, the capacity development of the frontline staff of FD was
commenced as one of the components of the pilot project. A mid-term evaluation of the
progress of the pilot project 2003 was conducted in October 2003 and a completion check
also took place in January 2004. The results of the mid-term evaluation and the completion
check were compiled in the field report and shared among the steering committee members
in February 2004.

Although the pilot project 2003 was scheduled to be completed in February 2004, FD
requested JICA to continue the pilot project with strong eagerness of the selected user
groups. Responding to this earnest request, JICA accepted the continuation proposal as the
pilot project 2004 in March 2004 (The pilot project up to February 2004 was named the
pilot project 2003 to make distinction with the pilot project 2004). The pilot project 2004
for continuation of the pilot project 2003 was commenced in May 2004 scheduling for

completion in October 2004.

The CF user groups and FD have been fully engaged in planning and drawing the CF
management plan, implementation of the activities of the pilot project 2003 and 2004, and
evaluation of their achievement in the mid-term and completion periods of the pilot project.
The components of the pilot project 2003 and 2004 were selected by the stakeholders based
on the proposal prepared by FD and the study team compiled in the draft IMMP.

Components of the Pilot Project 2003 and 2004

Pilot Project Period Major Component
Pilot Project 2003  Feb. 2003 — Planning, implementation and evaluation for:
Feb. 2004 - Thar Yar Kone Village CF
- Nyaung Ta Pin Village CF

- The Forest Department Integrated Mangrove Nursery
- The Forest Department Frontline Staff Capacity Development

Pilot Project 2004 May 2004 — Planning, implementation and evaluation for:
Oct. 2004 - The Forest Department Capacity Development
- Thar Yar Kone and Nyaung Ta Pin CF
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1.5 Organization for the Study
(1) The FD Counterpart Personnel and the JICA Study Team

In order to carry out the Study effectively and efficiently, FD formulated a counterpart team
and assigned its staff during the study period of Phase I and II. The following tables show
the members of the FD counterpart personnel and the JICA Study Team.

Members of the FD Counterpart Personnel and the JICA Study Team (Phase I)

Position the JICA study team  the FD Counterpart Position in FD
1. Team Leader Mr. Y. Iwai U Tin Cho Deputy  director,
(chief counterpart) PSD
2. Mangrove Conservation 1 Mr. D. Cabahug U Kan Htun RO, FD Bogalay
3. Mangrove Conservation 2/ Coordinator Mr. T. Shibayama - ditto -
4. Fauna and Flora Mr. S. Tanimoto U Win Naing RO, FD Laputta
5. Social Forestry Extension Mr. S. Arai U Thein Win
6. Participatory Development Ms. Y. Kitauchi - ditto -
7. Aquatic Resources and Development Mr. K. Watabe U Htun Htun Naing
8. Socio-economy Mr. N. Toyooka U Kyaw Kyaw Naing
9. GIS/ Land Cover Mr. K. Sato U Phone Htut SO, PSD
10. Aerial Photograph Interpretation Mr. L. Ikeshima U Nuang Maung SO, PSD

Members of the FD Counterpart Personnel and the JICA Study Team (Phase II)

Position the JICA study the FD Position in FD
team Counterpart
1. Team Leader Mr. Y. Iwai U Myint Swe Deputy  Director,
(chief counterpart) PSD
2. Mangrove Conservation 1 Mr. D. Cabahug U Win Naing RO, FD Laputta
3. Mangrove Conservation 2/ Coordinator Mr. T. Shibayama - ditto -
4. Social Forestry Extension Mr. S. Arai U Bo Ni AD, PSD
5. Participatory Development Ms. Y. Kitauchi U Win Naing RO, FD Laputta
6. Capacity development of forest department Mr. A. Baba U Toe Toe Aung RO, PSD
7. Capacity development of user group and members Mr. T. Saito U Aung Ko Thet RO, FD Laputta

(2) The FD Staff for Implementation of the Pilot Project

For implementation of the pilot project 2003 and 2004, FD assigned the following

personnel mostly belonging to the Planning and Statistics Division in FD.
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Members of the FD Personnel for Implementation of the Pilot Project

Name Position in FD

1. U Soe Win Hlaing Director General, Yangon (January 2004 -)

U Shwe Kyaw Director General, Yangon (- January 2004)
2. U San Lwin Director Planning and Statistics Division (PSD) , Yangon
3. U Myint Swe (chief counterpart) Deputy Director, PSD, Yangon
4. UBoNi Assistant Director, PSD, Yangon
5. U Win Myint Director, FD Ayeyawady Division ( May 2004 -)

U Khin Win Director, FD Ayeyawady Division (- May 2004)
6. U Win Manug Assistant Director, FD Ayeyawady Division and Ayeyawady District
7. U Win Myint Assistant Director, FD Myaung Mya District
8. U Nyi Nyi Staff Officer, FD Bogalay Township
9. U Soe Aung Than Staff Officer, FD Laputta Township (May 2004 -)

U Tin Than Myo Staff Officer, FD Laputta Township (- May 2004 )

10. U Win Naing
11. U Aung Ko Thet
12 U Thein Win

13. U Soe Lwin

14. U Kyaw Moe Naing

Range Officer, Pyinalan Reserved forest, FD Laputta Township

Range Officer, CF Task Force, FD Laputta Township

Deputy Range Officer, Poelaung beat office No. 1, charged to Letwargyi
FD camp

Forester, Poelaung beat office No 3 charged to Thar Yar Kone
Community Forestry including Thar Yar Kone Mangrove Nursery and
forest compartment No 57 and 75

Forester, Poelaung beat office No 2 charged to Nyaung Ta Pin
Community Forestry and FD plantation at forest compartment No 59

The FD also collaborated on the pilot project activities with the regional offices and

agencies in Myaung Mya District and Laputta Township for smooth and effective

implementation of the pilot project, and for extension of the public awareness related to the

mangrove conservation and rehabilitation. The regional offices and agencies that

collaborated with FD are shown in the table below.

Regional Agencies that Collaborated with FD for Implementation of the Pilot Project

Myaung Mya District

- Peace and Development Council, Myaung Mya District
- Myanmar Agriculture Services, Myaung Mya

- Department of Fishery, Myaung Mya

- Department of Police, Myaung Mya

Laputta Township

- Peace and Development Council, Laputta Township
- Myanmar Agriculture Services, Laputta Township

- Department of Fishery, Laputta Township

- Department of Police, Laputta Township

(3) Steering Committee

In accordance with the Minutes of Meeting agreed between FD and JICA, FD established

the steering committee for the Study. The committee consists of representatives of the FD

of the Ministry of Forestry, the Myanmar Agriculture Services of the Ministry of

Agriculture and Irrigation, and the Department of Fishery of the Ministry of Livestock and

Fishery. The chairman of the committee is the Director General of FD.
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(4) JICA Advisory Committee

JICA formulated the JICA advisory committee consisting of the following members for

technical advice to JICA related to the Study.

The JICA Advisory Committee Members

Name Position in the Advisory Committee
(1) Dr. Shozo NAKAMURA Chairman
2 Ms. leko KAKUTA Participatory Development
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CHAPTER 2 PRESENT CONDITIONS IN THE STUDY AREA

2.1 Natural Condition in the Study Area
2.1.1 Topography, Geology and Soils

(1) Geology and Topography

The geological formation of the Ayeyawady Delta is relatively new and originates from the
Cenozoic era. The majority of the delta, including the lower delta where the study area is
located is of alluvial origin from the Holocene by the sedimentation action of the
Ayeyawady River. However, the western central part of the delta, covering towns such as
Pathein and Myaung Mya, is classified as the Ayeyawady Formation from the Miocene to
the Pliocene. The parent material of the soils of the study area resulted mainly from recent

sedimentation and bedrock formation of the area is immature.

The Ayeyawady Delta covers an area of 33,670km’. Most of the lower delta areas are
generally flat and the altitude is not more than 3m. However, there are also some low ridges
with deciduous trees from the Myaung Mya Township running downward to the south, for
about 50 km to the Laputta Township with numerous valleys intersecting Myaung Mya to
Laputta. According to the Working Plan for the Delta Forest Division (FY1947/1948 to
1956/1957), a historical map of Myanmar shows that 500 years ago Myaung Mya was once
an island in the sea, but recent studies indicate that seaward accretion is due to coastal
erosive wave action. Surface run-off washed away the silt that was deposited once and
resulted in accumulation forming another land formation. Such action has formulated the

current landscape of the study area.

(2) River and Creek

The delta area has a large network of creeks, streams, and rivers, and is frequently flooded
by tidal effects and/or rain during the rainy seasons. The land is intersected by rivers and
creeks dividing it up into numerous islands. Basically, all of the rivers, creeks and channels
are branched from the Ayeyawady River. The five reserved forests in the study area are
intersected by the following major rivers in the north-south direction.

Major Rivers Intersecting Reserved Forests in the Study Area

West Reserved Forest East
Ywe River Kyakankwinpauk Pya Ma Law River
Kakayan River, Pya Ma Law River Pyinalan Ayeyawady River
(partial) , Pyin Za Lu River
Ayeyawady River Kadonkani Kadonkani River
Kadonkani River Meinmahla Bogalay river
Bogalay River Pyindaye -

Source: 2004 Topographic Map
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(3)  Soil

The soil of Myanmar is classified into 24 main soil types by the Land Use Division of the
Myanma Agriculture Service. The soil of the study area is regarded as a mosaic of the
following four soil types.

Soil Type of the Study Area

Soil Type FAO/WESCO Description Frequency
Classification
Dune forest and Arenosols Coastal sandy soil featuring very weak or no soil High
beach sand development
Saline swampy and Gleyic Solonchaks High salinity soil water logged and influenced by year
Meadow gley soil round tidal sea water
Mangrove forest soil Thionic Fluvisols Alluvial deposited soil with sulfidic material at less than
125 cm from the surface. Located at marine/brackish
lowland flats affected by daily tides.
Meadow gley / Eutric Gleysols/ Waterlogged soil showing hydromorphic properties
gley swampy Soil Humic Gleysols within 50 cm of the surface Low

Source: Country Profile Study on Environment (1999)

Pyarpon and Myaung Mya districts’ forest management plans also indicate that the 2
districts have gleysol(s) soil, gleysol (humid) soil, solonchak (mangrove) soil and gleysol
soils. However, detailed data are not available for the entire area covered in the district
forest management plans. Generally, soil acidity can be experienced in mangrove areas.
Soil acidity is also manifested in abandoned paddy fields. Thus it can have a negative effect
on the yield of paddy rice.

Under the present study, a soil survey, that includes soil physical/chemical analysis, was
conducted at the candidate pilot project sites located in the Pyinalan Reserved Forest.
Based on the soil texture of topsoil/subsoil and other soil characteristics, soil mapping units
were identified to represent the subtype of soils of the pilot project area. The units
identified were 1) sandy alluvium deposited soil (high ground), 2) silty alluvium deposited
soil (high ground) 3) tidal saline silty soil (medium ground) 4) tidal saline clayey soil
(medium ground), and 5) saline swampy soil (low ground). Detail results of the soil survey
will be compiled in the volume V: Data Book of the final report.

2.1.2 Meteorology and Hydrology
(1) Meteorology

There are three seasons recognized by the local people in Myanmar: rainy season (“Moe
Yathi”, from mid-May to mid-October), cold season (“Saung Yathi”, from mid-October to
mid-February) and dry (hot/summer) season (“New Yathi”, from mid-February to
mid-May). The seasonal change in the study area also follows this general pattern. Based
on the data gathered in Myaung Mya Township, the temperatures in Bogalay and Laputta
are ideal for mangrove growth. The recorded mean maximum temperature is 35-37 °C in
March and April and the mean minimum temperature is 11-15 °C in December and January.

Humidity is between 60 % and 100% throughout the year. The most highly evaporative
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months are from March to mid-May with high temperature without rain. Tables 2.1 and
Table 2.2 summarize climate conditions at Myaung Mya in Ayeyawady Division.

The recorded mean annual rainfalls (1998 to 2000) were; 2,477 mm in Bogalay Township
and 3,354 mm in Laputta Township. Laputta Township tends to receive more rain than
Bogalay Township and annual fluctuation is also higher. Rainfall of the two townships is
described in Table 2.3.

(2) Tidal action

Tides are important natural occurrences for stability of the mangrove ecosystem and for
determination of soil formation. During spring tides, most of the low lying and middle
ground areas are inundated by saline and brackish water. When the tide is at its lowest level,
the ground is relatively dry and only the low lying mangrove areas are inundated. Fishing is
affected by the natural occurrence of tide, either on the highest or lowest level. Villagers
have developed certain methods designed to cope with the type of tidal occurrence. For
instance, fishing by bamboo sticks and nets floating from anchored bamboo rafts is done
during low tide. The lunar month indicates the nature of the tide. Indication of the level of
tides can be manifested by its periods, the waxing and waning days on Table 2.4.

- On waxing days (1-15 days), the tide rises at moonset

- On waning days (1-15 days), the tide rises at moonrise

- On the seventh waning day when the moon rises at midnight, the tide rises at moonrise
- On the thirteenth day (waxing/waning) tide rises at sunset or at daybreak

Tidal inundation can be classified by the level of increase and decrease of water on the

following table.
Level of Water affected by Tidal Inundation.
Tidal Inundation Water Level

Flooded by all high tides 0.1-1.7 m above admiralty datum (160 cm difference)
Flooded by medium high tides 1.7-2.0 m (30 cm difference)
Flooded by normal high tides 2.0 —-2.3 m (30 cm difference)
Flooded by spring high tides 2.3-2.6 m (30 cm difference)
Flooded by equinoctial tides 2.6-2.7 m (10 cm difference)
Flooded in rainy season 2.7-3.3 m (60 cm difference)

Source: Kogo M (1993)"

Tidal ranges vary from area to area. Topographical conditions affect the tidal level. In
Yangon, the mean spring tide range is wide at about 5.18 m as compared to other areas in
Ayeyawady Division (1.74 m in Pathein and 1.98 m at Thamihla Island). Moreover, the
volume of water brought about from rivers and creeks also affects tidal levels. During the
rainy season, the level of water increases as the volume of rainwater increases, thereby

increasing the level of water in rivers/creeks and streams.

' Kogo, M. 1993. Final Report on Mangrove Reforestation Feasibility Study”, Feasible Study on Mangrove
Reforestation. MYA/90/003, Food and Agriculture Organization of the United Nations, Tokyo
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Based on Kogo (1993)’s study, Pathein is observed to have a 1.2 — 1.6 m higher water level
during the rainy season compared to the dry season. In most cases, tidal levels in the coastal
areas are not necessarily affected by the discharge of freshwater or volume of rainfall even
during the rainy season. Mangroves in the Ayeyawady Delta thrive best from 1.4 mto 2.6 m
above sea level. It was also observed that mangroves do not thrive in areas lower than 1.4 m
above sea level, where the seedlings are submerged for a long period of time. It is also not
suitable for mangroves where there are shortages of water during the dry season. The study
team also recognized growth patterns of mangroves similar to those observed by Kogo
(1993).

(3) Salinity

The level of salinity is comparable and related to the distance of the area from the sea,
topography, tidal action and rain. It is observed that water is less saline during rainy days,
during low tide and where the distance from the sea is comparatively far. Measurement of
salinity was carried out in the Ayeyawady river system in April 1991 during the dry season
and July 1992 in the rainy season (Kogo 1993). The sea water salinity reading is presented
in Table 2.5.

During the rainy season, the salinity level of rivers was around 1 %o throughout the research
area. These can be considered as almost freshwater. But salinity conditions greatly changed
in the dry season when there is less rain or no rain at all. During the dry season, a minimum
salinity of 2 %o was observed at Pathein located more than 100 km from the river mouth.
Salinity increased gradually towards the river mouth, and then the maximum salinity of
28 %o for this research area was observed at a point 25 km distance from the river mouth.
The conditions, however, changed in Sarkyin creek, which is narrow but directly connected
to the “28 %o salinity point”. Salinity decreased to 14 %o in the center of Sarkyin creek and
finally dropped to 10%o at Laputta town. Salinity level during the dry season increased
gradually towards the sea.

(4) Soil Moisture

Brackish water is one of the determining factors and a prerequisite for the growth of
mangrove stands. The rainy season provides both rainwater and tidal inundation even up to
high ground areas. In contrast during the dry season, higher ground level mangrove areas
suffer a deficit in water due to high evaporation, less tidal inundation and at the extreme, no
rain at all. During the dry season, the study team has observed many cracks on the high
ground of the study area, which are caused by desiccation.

According to Kogo (1993), during the dry season, in areas of high ground level, at low tide,
the soil between 20-30 cm depth below the surface had no moisture. But soil moisture
content appeared below 30cm depth and increased in the deeper part of the ground. The
groundwater appeared at 150 cm depth. The ground water levels are related to the tide
levels. However, soil water cannot rise to the ground surface during the dry season
although the rate of evaporation is extremely high, because the volume increase of water
level due to tidal inundation is not sufficient to push the ground water upward to reach the
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level of the ground. The seasonal change of soil moisture at different ground levels is
indicated in Table 2.6.

(5) Classification of Land and Implications for Mangrove Management

From the environmental factors, it is suggested that mangrove plantations in Ayeyawady

Delta can possibly be classified with respect to the following aspects (Kogo, 1993):

1) Light conditions (effects of aggressive species that shade out undergrowth),

2) Soil moisture conditions during the dry season,

3) Ground level related to tidal inundation (low, medium, high, and extremely high ground

level).

Land Classification Relating to Tidal Inundation

Ground Level Frequen§y of flood per Flooded by Watson’s Inundation
month in dry season Class*
Low ground level 62-45 all high tides/medium high tides 1-2
Medium ground level 45-2 normal high tides/spring high 3-4
High ground level 4 times in dry season equinoctial tide 5
Extremely high ground 0 only in rainy season 6

Note: Watson, J.P. 1928. Mangrove Forest of Malay Peninsula, Singapore, Fraser and Neave. (Malayan Forest
Record, No. 6)
Source: Kogo, 1993

The ground level and tidal conditions critically influence the survival and the growth of the
vegetation in mangrove forests. Therefore, understanding ground levels and tidal
conditions of concerned sites is indispensable for proper mangrove forest management in
the delta. Since the delta is relatively flat but with complex micro-scale topography, it is
physically difficult to identify precise ground level and tidal condition of a given site.
Therefore, the following approach should be taken to understand such natural conditions
for further mangrove forest management in the delta.

1) Estimating ground levels based on existing and surrounding vegetation that normally
corresponds with the ground level and the tidal condition of the area.

2) Regular measurement and recording of the tide level by FD camps. Though tidal
conditions are empirically known to local residents and the FD staff, such knowledge
is not well applied for establishing mangrove plantation or other forestry operations
due to lack of evident data.

3) Developing mangrove gardens which imitate ground levels and corresponding
vegetation.

Fauna and Flora
(1) Diversity in Fauna and Flora

Approximately 300 - 350 species of mammals, 1,000 species of birds, 300 - 360 species of
reptiles, and 180 species of fish inhabit Myanmar. In terms of plant life, there are about
7,000 - 9,000 species of plants growing in Myanmar. It is estimated that the total number of
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bio-species exceeds 20,000 in Myanmar, and of such one-fourth are regarded as endemic
species of Myanmar.

Fauna and flora in the study area are mostly identified by literature records. Information is
very limited and surveys had been conducted mostly in the Meinmahla Reserved Forest.
Therefore, field surveys together with interviews with the local people were carried out to
set up the current status of fauna and flora in the study area. The number of identified
species in each taxonomical group is shown in the following table.

Number of Identified Species in each Taxonomical Group"

. . . Important
Taxonomical group Family Species Wildlife?
Mammals 12 19 12
Birds 44 95 67
Reptiles 5 8 8
Plants 53 139 1

Note: 1) Each identified species is indicated in Tables 2.7 to 2.10
2) Refer to 2.1.3 (2) for important wildlife.

As for mammals, 12 families and 19 species are found (Table 2.7). The list includes many
large-sized animals such as sambar deer (Cervus unicolor), and wild pig (Sus scrofa).
Although there was no record about changes in mammalian numbers, they have decreased
with reduction of mangrove forests according to the Forest Department (FD). Especially,
most of the northern parts of reserved forests have been rapidly converted to farmlands in
recent years and very few mammals have been observed in this area. On the other hand, the
number of individuals of many species is increasing in the protected area of Meinmahla and

Kadonkani Reserved Forests according to the FD staff.

As for birds, 44 families and 95 species are observed (Table 2.8). Little egret (Egretta
garzetta) and herring gull (Larus argentatus) which are waterfowl, and common kingfisher
(Alcedo atthis), buffy fish-owl (Ketupa ketupu) which prey on fish, are included. Although
there is no record of the changes in the number of each species, they are increasing in the
protected area according to the FD staff.

As for reptiles, 5 families and 8 species are recorded (Table 2.9). Detailed surveys of the
estuarine crocodile (Crocodylus porosus) and marine turtles (Leidochelys olivacea,
Chelonia mydas, Caretta caretta) were conducted by FD and the Wildlife Conservation
Society in Myanmar. The number of crocodiles is estimated to be about 300 individuals in
the study area. Most are located in the Meinmahla Reserved Forest. However, a small
number can be found in Kyakankwinpauk, Kadonkani and Pyindaye Reserved Forests.
Although the details of the changes in population are unknown, the population decreased
from the beginning of the first half of the 1950s. In the Meinmahla Reserved Forest,
starting from 1996, FD has been carrying out some conservation measures such as the
collection of FD crocodiles, growing collected crocodiles at nurseries and releasing them
into their habitats. Since then the crocodile population has been increasing. Mangrove
terrapin (Batagur baska), and burmese roofed turtle (Kachuga trivitatta), species of

Final Report - Volume 11 2-6



The Study on Integrated Mangrove Management
through Community Participation in the Ayeyawady Delta

estuarine turtles, were distributed one hundred years ago. However, turtles decreased by
edible extraction, and completely disappeared from the Ayeyawady Delta in the 1990s.
Burmese eyed turtle (Morenia ocellata) inhabits irrigation ponds. In addition, marine
turtles such as Loggerhead turtles (Caretta caretta) lay eggs along the seaside beaches of
reserved forests and offshore islands.

As for plants, 53 families and 144 species are listed (Table 2.10). Common mangrove
species such as Rhizophora spp. and Sonneratia spp. has been identified. Although the
extent of mangrove forest was about 202,500 ha (500,000 acres) in Bogalay and Laputta
townships in the early 1980s, it decreased to 40,500 ha (100,000 acres) or less by 1995.
Among them, Xylocarpus moluncensis, Sonneratia grifithii, and X. granatum are
decreasing remarkably. In order to promote reforestation, Avicennia officinalis and
Sonneratia apetala were mainly planted in the 1990s. Their number has been increasing up
to now. Moreover, fast growing species of Phoenix paludosa take place in the deforested
mid to high ground level areas. An increased number of Eriochloa procea has been
observed in the degraded area.

Although the literature about amphibians is very limited, 65 species of fish, 13 species of
shrimp, and 4 species of crab have been recorded in the study area. It is known that 90 % of
the marine organisms are passing one stage of their life cycle in mangrove forests. For this
reason, a sharp decline of mangrove forests could cause a devastating effect on the

organisms which, in turn, could lead to chaos with marine and estuarine ecosystems.

The fauna and flora shown in Tables 2.7 to 2.10 are species that have been recorded in the
study area. Though decreases of population and species have been recorded, the study area
is still rich in fauna and flora, and important habitats and wintering sites for such species.

(2) Important Wildlife
1) Important Wildlife Species

Important wildlife species can be identified as the threatened species which are
ecologically and economically precious in the country. These species usually play a key
role in any chain in their ecosystem. In addition, most tropical species are highly valued in
bio-diversity. In this report, important wildlife species are determined based on “the
Protected Animal List of the Myanmar” and “the Red List of the International Union for the
Conservation of Nature and Natural Resources (IUCN)”. Totally 88 important species are
identified as shown in Table 2.11. Macaque and otters listed in the table are indigenous in
the mangrove environment in Myanmar. 67 birds listed in the table include many waterfowl
and migratory birds for which habitats are endangered and decreasing in the world. As for
important plants, only one species, Intsia bijuga, is listed.

2) Medicinal Plants

The native herbal and medicinal plants are shown in Table 2.12. In the delta area, many
plants are used for medical treatment of detoxification, alleviation of fever, a skin disease,
or toothache.
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3) Bio-indicators and their Distribution

Out of the important wildlife species, the species which fulfills the following conditions are

selected as a bio-indicator, and their distribution status was examined.

*  Species representing the environment of the study area;

*  Species which connect strongly with the natural environment of the study area; and

*  Species for which it is easy to acquire information on their daily activities in the

mangrove forests.

The selected species are shown in the following table and their distribution in Figure 2.1.

Bio-indicators in the Study Area

No. Scientific Name English Name Habitat Reason for Selection
1 | Macaca fascicularis Crab-eating Forest along a river and |Interrelating with the natural
Macaque the seashore environment
2 | Macaca mulatta Rhesus Macaque Forest and forest edge |Interrelating with the natural
environment

3 | Aonyx cinerea

Small-clawed Otter

In or near water

Representing the natural environment

Lutra perspicillata

Smooth-coated Otter

In creeks, estuaries and
coast

Representing the natural environment

5 | Cervus unicolor

Sambar Deer

Forest, shrub

Representing the natural environment

Elephas maximus

Asiatic Elephant

Frequent high grass

Elephants in Kadonkani RESERVED
FOREST are the variation/type which
have adapted to mangrove areas. Their
existence can be the symbol of mangrove
conservation.

7 | Limosa limosa

Shore Birds

Coastal mudflats and

Representing the natural environment

Tringa totarues, etc. sandy beaches
8 | Crocodylus porosus Estuarine Crocodile |Riverbank in  the|Interrelating with the natural
mangroves environment
9 | Lepidochelys olivacea | Olive Ridley Shallow seabed of clay |Representing the natural environment
or sands
10 | Chelonia mydas Green Turtle Coral reefs Representing the natural environment
11 | Caretta Caretta Loggerhead Turtle Shallow seabed of clay |Representing the natural environment

or sands

2.2
2.2.1

Land Use and Vegetation
Current Land Use

Based on the results of 2002 aerial photo interpretation conducted under the study, the

current land use pattern of the study area is summarized in the following table and land use

map of five reserved forests as shown in Figure 2.2. The land use categories described in

the following table were compiled from identification keys decided for the aerial photo

interpretation. The detail of the identification key is summarized in Table 2.13.

Cultivated land, which is composed mainly of paddy fields, is the dominant land use in the

study area, occupying 97,261ha (approximately 47%) of the total study area, exceeding the

total mangrove area of 90,386ha (approximately 44%). Also at reserved forest level, of the

four reserved forests with cultivated land, the cultivated land is the dominant landscape in
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all of the reserved forest except for the Pyinalan Reserved Forest where the mangrove
forest occupies larger areas than the cultivated land by 1,190ha.

The Meinmahla Reserved Forest which is designated as a wildlife sanctuary has no existing
settlements and cultivated land was significantly dominated by mangrove forests. Also it is
noteworthy to mention that in Kyakankwinpauk, Pyinalan and Pyindaye reserved forests,
there are saltpans and aquaculture ponds under the operation, which occupy, 774ha,
1,198ha and 418ha, respectively.

Land Use by Reserved Forest

Unit: ha
Land Use | Closed Sparse | Plantation [Cultivated| Open/ | Saltpan | Village/ Mud Total
Mangrove | Mangrove / Land Barren / Fish |Settlement| flats Area
Reserved Fores Forest Forest Woodlot Land Pond

Kyakankwinpauk 4,805 3,060 2,332 12,461 1,506 774 284 0] 25222
Pyinalan 7,234 9,498 27 15,542 3,743 1,198 1,460 264 | 38,966
Kadonkani 16,430 4,790 0 31,971 726 0 1,033 96 | 55,046
Meinmahla 13,150 0 0 0 34 0 0 40 | 13,224
Pyindaye 13,841 17,578 0 37,287 2,869 418 1,615 61 | 73,669
Total 55,460 34,926 2,359 97,261 8,878 2,390 4,392 461 | 206,127

Note: Plantation/wood lots may include FD plantation, CF plantations, nipa plantation, coconut plantation, and other

woodlots, classified as artificial woody vegetations

Source: 2002 Aerial Photo Interpretation by GIS section FD

2.2.2

The remaining mangrove forest in the study area identified from the aerial photo
interpretation is summarized in the following table. Except for the Meinmahla Reserved
Forest which has nearly full forest cover, other reserved forests have only around 40
percent forest cover. According to the table, the Kyakankwinpauk Reserved Forest only has
31 percent forest cover. However, if including plantation/wood lot areas of 2,332 ha as
forest vegetation, the forest cover of the Kyakankwinpauk Reserved Forest would also rise
to 40 percent.

Mangrove Forest Areas in Reserved Forest

Unit: ha
Reserved Fores tLand Use Category Ml?gfgsotve (%) Other Land Use Total area
Kyakankwinpauk 7,865 31 17,357 25,222
Pyinalan 16,732 43 22,234 38,966
Kadonkani 21,220 39 33,826 55,046
Meinmahla 13,150 99 74 13,224
Pyindaye 31,419 43 42,250 73,669
Total 90,386 44 115,741 206,127

Source: 2002 Aerial Photo Interpretation by GIS section FD

Historical and Chorological Change

Although several data are available to identify the long-term trend in the change of land use
in the delta, these sets were compiled from different sources of information with different
classification categories except for the years 1995 through 2001 that were calculated based
on Landsat images. Therefore, the change from 1995 to 2001 was considered for the

analysis.
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The table below shows the change of land use of the five reserved forests. During the 6
years from 1995 to 2001, mangrove areas decreased from 147,443 ha to 103,550 ha in the
five reserved forests in total. The Pyindaye Reserved Forest lost its share of mangrove
forest, down sharply from 75.1% to 44.1%, which is followed by the Kadonkani Reserved
Forest with a loss of 21.3%. The Meinmahla Reserved Forest, designated as a protected
area, still holds a good share of 88.9% forest. The Pyinalan Reserved Forest, with a
decrease of 5.1 %, lost a relatively small portion of forests, compared to the other three
reserved forests, namely the Pyindaye, Kadonkani, and Kyakankwinpauk Reserved Forests.
On the other hand, cultivation areas have increased from 1995 to 2001 in all of the five
reserved forests. As a whole, the cultivation area has nearly doubled from 25,328ha to
43,394ha during the six years.

Under current circumstances, all of the reserved forests, except for the Meinmahla
Reserved Forest, have a tendency of continuous decrease in mangrove forest cover, and
conversion to either cultivation areas or unproductive land. Without any countermeasures
against the decrease of mangrove forest, the remaining mangrove forest in the reserved
forests is speculated to diminish by 2013, under the current pace of destruction
(approximately 8,800 ha/year).

Land Use Change by Reserved Forest

(Unit: ha)

Reserved Total Mangrove Kaing Cultivation Bamboo Salt Water
Forest Area 1995 | 2001 1995 | 2001 [ 1995 | 2001 | 1995 | 2001 | 1995 | 2001 | 1995 | 2001
Kyakan 28,702] 15,372 10,074 6,669(10,676| 4,795| 6,112 0 2 135] 187] 1,730| 1,730
kwinpauk | 100.0%| 53.6%| 35.1%| 23.2%|37.2%| 16.7%]21.3%| 0.0%] 0.0%| 0.5%] 0.7% | 6.0%| 6.0%
Pyinalan 43,517| 28,008 25,475| 8,782 8,761| 2,430| 5,156 17 27| 344 0] 3,936] 3,936
100.0% | 64.4% | 58.5%| 20.2%]20.1%| 5.6%| 11.8% | 0.0%] 0.1%| 0.8% | 0.0%| 9.0%| 9.0%
Kadonkani 60,504 33,992| 21,093] 11,327(18,727| 8,731 (14,230 0 0 0 0 6,454| 6,454
100.0% | 56.2% | 34.9%| 18.7%]31.0% | 14.4% | 23.5%| 0.0%] 0.0% | 0.0% | 0.0% [10.7% | 10.7%
Meinmahla 13,670 12,338 12,269 149 91 104 231 0 0 0 0| 1,078] 1,078
100.0% | 90.3%| 89.8%| 1.1%]| 0.7%| 0.8%| 1.7%] 0.0%] 0.0% | 0.0% | 0.0% | 7.9%| 7.9%
Pyindaye 76,839 57,732 34,143| 5,048(20,449| 9,269 (17,664 211 0 162| 166| 4,418 4,418
100.0% | 75.1%| 44.4%| 6.6%]26.6%|12.1%23.0%]| 0.3%] 0.0%| 0.2% | 0.2% | 5.8%| 5.8%
Total 223,2321147,443 103,054 | 31,976 58,703 (25,328 |43,394| 228 29| 642 353(17,616(17,616
100.0% | 66.0%| 46.2% | 14.3%]26.3%| 11.3% | 19.4%| 0.1%] 0.0%| 0.3%| 0.2% | 7.9%| 7.9%

Note: Kaing means “tall grasslands” in Myanmar
Source: Remote Sensing and Geographic Information System (GIS) Section, Forest Department (2001).
Establishing a database for 9 Ayeyawady Delta Forest Reserves.

Figure 2.3 is a thematic map that shows a spatial distribution of the percentage loss of forest
in the year 2001 compared to the year 1995 by forest compartment. In the Kadonkani
Reserved Forest, forest compartments with more than 30% decrease of forest cover can be
observed in the northeastern and western area. In the Pyindaye Reserved Forest, forest
compartments situated in the central part of the Reserved Forest have already lost their
forest cover.
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Figure 2.3 Forest Cover Change 1995 - 2001

223 Land Use and Vegetation of Each Reserved Forest

Based on results of 2002 aerial photograph interpretation and field survey, the general
description of land use and vegetation of each reserved forest in the study area is
summarized as follows. Figure 2.4 indicates forest compartment numbers and boundaries

of each reserved forest in the study area.

(1) Kyakankwinpauk Reserved Forest

The summary of the Kyakankwinpauk Reserved Forest is described in the following table.
The land use and forest type map of the reserved forest is indicated in Figure 2.2. This
reserved forest is characterized with 1) extensive agricultural lands in the north to central
which is continuous from an excluded area, 2) remaining mangrove forest in the southern
central compartments, and 3) a mosaic of remaining mangrove forest and salt pan in

southern coastline areas.
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Summary of Land Use and Forest Type of Kyakankwinpauk Reserved Forest

1. Basic Information

Location Laputta Township, Myaung Mya District
Total Area: 25,222 ha
# of Compartments |39 forest compartments (numbers are sequential from the Kakayan Reserved Forest in the north)
Population: 28,702 (2002)
FD facilities: 3 FD camps, 1 nursery (Kwa Kwa Ka Lay)
2. Land Use

Agriculture Approximately 12,461 ha of paddy field (49.4 % of total reserved forest areas) exists. Continuous
paddy fields are located in the northern to central compartments (1, 2, 3, 7, 9, 10, 11, 12, 13, 14, 15,
21, 22, 23, 24), the central western compartments (46, 47, 48, 49, 50, 52), the central western
compartment (18), the southeastern compartment (33), and the southeastern compartment (17)

Salt Pan Existing and operational in central to southern compartments of 17, 28, 29, 30, and 32.
Approximately 594 ha in total. Potential expansions are observed by increase of dike/embankment
construction.

Aquaculture Existing and operational in central to southern compartments of 17, 29 and 32. Approximately 180
ha in total.

Village/Settlement | Approximately 45 villages scattered inside the reserved forest (based on 2004 Topographic map).

Mangrove Approximately 7,865ha of mangrove forest (31.2% of total reserved forest areas) and 2,332 ha of

area classified as woodlot/plantation exist. Concentrated in central to southern compartments. The
central cluster of mangrove forests is recognized in compartments 18 (portion), 19, 20 24 (portion),
25,26, and 27. The southern cluster is recognized in compartments 17 (portion), 28, 29, 30, 31, 32,
and 34 (portion), 51, 54, 55, 56 57, 58, 60, 61, 62, 64, 65, and 66. In the north, mangrove forest
remains to some extent in 1) boarder areas of compartments 7, 8, and 9, 2) compartments 4 and 5 of
the U island.

Other land uses

Compartments that are a mosaic of mangrove and cultivation areas are 59, 63, 72, and 76.
Weir and dike construction, possibly extension of existing saltpans and aquaculture ponds are
recognized in southern compartments (2002).

3. Mangrove Forest Condition

The central cluster of mangrove forests are characterized with a combination of dense forest (crown
density higher than 70%), sparse forest (crown density 40 -70%) and forest plantations, from which
each forest can be distinctly identified. The southern cluster of mangrove forests are also similar but
dense forests are more dominant and lacking forest plantations.

The low-lying areas are dominated by Rhizophora species mixed with Sonneratia and Avicennia
species. In medium ground level areas, Heritiera fomes, Ceriops decandra, Bruguiera gymnorrhiza,
and Excoecaria agallocha are physiognomically dominant mangrove species. Species usually
observed in the high levels are Phoenix paludosa and Hibiscus tiliaceus. However, non-mangrove
species such as Lagerstroemia, Syzygium, and Albizia species are observed in northern
compartments where water is of lower salinity due to heavy discharge of fresh water from upstream.
In the southern coastal lines, high salinity tolerant species such as Avicennia marina, A. alba, and
Sonneratia alba are prevalent and are sometimes observed growing in pure stands.

4. Remarks

Two clusters of excluded areas adjoin the reserved forest in the north (approximately 3,660ha) and
in the south (approximately 1,860 ha).

Source: Based on Village Profile Survey (2002), 2002 Aerial Photo Interpretation, 2004 Topographic Map and

Field Survey.

(2) Pyinalan Reserve Forest

A summary of the Pyinalan Reserved Forest is described in the following table. The land

use and forest type map of the reserved forest is indicated in Figure 2.2. This reserved forest

is characterized with extensive agricultural lands in the north, and the remaining mangrove

forest in the south intermittently encroached by weirs and dikes.
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Summary of Land Use and Forest Type of Pyinalan Reserved Forest

1. Basic Information

Location Laputta Township, Myaung Mya District

Total Area: 38,966 ha

# of Compartments 39 forest compartments (numbers are sequential from the Kakayan Reserved Forest in the north)

Population: 44,738 (2002)

FD facilities: 3 FD camps, 1 nursery (Thar Yar Kone), 1 seed production area (Ai Ma)

2. Land Use

Agriculture Approximately 12,176ha of paddy field (31.2 % of total reserved forest areas) and 3,366ha of
uncultivated field exist. Continuous paddy fields are located in the northern compartments (38, 39,
40, 41, 42), the central western compartments (46, 47, 48, 49, 50, 52), the central eastern
compartment (68), the southeastern compartment (67), and the southeastern compartment (75).

Salt Pan Existing and operational in central to southern compartments 49, 52, 53, 59, 62, 65, 71 and 76.
Approximately 918 ha in total. Potential expansions are observed by increase of dike/embankment
construction.

Aquaculture Existing and operational in central to southern compartments 45, 46, 48, 51, 60, 65, and 63.
Approximately 281 ha in total. Potential expansions are observed by increase of dike/embankment
construction.

Village/Settlement Approximately 50 villages scattered inside the reserved forest (based on 2004 Topographic map).

Mangrove Approximately 16,733ha of mangrove forest (42.9 % of total reserved forest areas) exists.

Concentrated in southern compartments. One cluster of mangrove forests is recognized in the
southeastern compartments 69, 70, 71, and 72. Another and vast cluster of mangrove forest is
recognized in southern central compartments 51, 54, 55, 56 57, 58, 60, 61, 62, 64, 65, and 66.
However, villages/ settlements and other land uses are intermittently scattered inside the mangrove
forest.

Other land uses

Compartments that are a mosaic of mangrove and cultivation areas are 59, 63, 72, and 76.
Weir and dike construction are recognized at 60 sites, totaling 1,979 ha in southern compartments
(2002).

3. Mangrove Forest Condition

The majority of mangrove forests are in a mosaic of dense forest (crown density higher than 70%)
and sparse forest (crown density 40 -70%) with low to medium statures (not more than 12m).
Rhizophora species are physiognomically a dominant mangrove species, particularly in the low
ground levels. Ceriops decandra Excoecaria agallocha, and Heritiera fomes are physiognomically
a dominant mangrove species, particularly in the medium ground levels. High ground levels are
physiognomically dominated by Phoenix paludosa, and Hibiscus tiliaceus. Lumnitzera racemosa
are often observed in the sandy soil areas. In the southern coastal lines, high salinity tolerant
species such as Avicennia marina, A. alba, and Sonneratia alba are prevalent.

4. Remarks

Countermeasures against illegal weirs/ dikes are imposed by FD but still such construction is
on-going.

Source: Based on Village Profile Survey (2002), 2002 Aerial Photo Interpretation, 2004 Topographic Map and

Field Survey.

(3) Kadonkani Reserve Forest

A summary of the Kadonkani Reserved Forest is described in the following table. The land

use and forest type map of the reserved forest is indicated in Figure 2.2. This reserved forest

is characterized with the Kadonkani Integrated Resource Management (IRM) areas in the

center and paddy fields surrounding outskirts of the IRM areas and remaining areas of the

reserved forest.
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Summary of Land Use and Forest Type of Kadonkani Reserved Forest

1. Basic Information

Location Bogalay Township, Pyar Pon District

Total Area: 55,046 ha

# of Compartments 76 forest compartments

Population: 61,272 (2002)

FD facilities: 13 FD camps, 1 nursery and mangrove garden (Byone Hmwe island)

2. Land Use

Agriculture Approximately 31,971ha of paddy field (58.1 % of total reserved forest areas) exists.
Compartments dominated with cultivation are # 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 41, 65, 66, 68, 69, 70, 71, 72, 73,
and 74. Mostly concentrated in either northern or southern parts of reserved forest.

Salt Pan Not identified

Aquaculture Large-scale operational aquaculture was not identified.

Village/Settlement Approximately 98 villages scattered inside the reserved forest (based on topographic map 2004).

Mangrove Approximately 21,220ha of mangrove forest (35 % of total reserved forest areas) exists.

Concentrated in the central IRM areas (compartments 36, 37, 38, 39, 40 (portion), 43, 44, 45, 46, 48
(portion), 50 (portion), 55, 56, 57 (portion), 58 (portion), 59, 60, 61 (portion), 62 (portion), 63
(portion), and 64 (portion). Other compartments such as #49 (Byone Hmwe island) and northern
compartment 14 and southern compartment 76 are dominated with mangrove forest.

Other land uses

Compartments that are a mosaic of mangrove and clustered cultivation areas are # 47 and 67.

3. Mangrove Forest Condition

Nearly all of the mangrove forests in the IRM areas are classified as dense forest with crown
density higher than 70%. However the majority of the forests are low to medium stature (not more
than 12m) and in a recovering stage. Heritiera fomes is physiognomically a dominant mangrove
species, particularly in the medium ground levels. Along the low-lying riverbanks and stream
banks, Avicennia, Sonneratia and Rhizophora species dominate. In elevated or higher land areas of
the riverbanks, Phoenix paludosa, Hibiscus tiliaceus, and Brownlowia tersa are physiognomically
dominant mixed species.

4. Remarks

An excluded area exists in the inland of the southern part (approximately 1,010 ha).

Source: Based on Village Profile Survey (2002), 2002 Aerial Photo Interpretation, 2004 Topographic Map and

Field Survey.

The IRM area was not declared as a protected area until 1997. Most of the high ground land
had been converted into paddy fields and forest plantations have been established by FD in
such open land areas. The Kadonkani IRM area has a species distribution and species
pattern similar to the Meinmahla Reserved Forest. However, its vertical growth structure is
relatively lower than that of Meinmahla Reserved Forest due to a time lag in strict
protection for mangrove forests.

(4) Meinmahla Reserve Forest

A summary of the Meinmahla Reserved Forest is described in the following table. The land
use and forest type map of the reserved forest is indicated in Figure 2.2. This reserved forest
is protected primarily as a sanctuary for wildlife and for biodiversity conservation, and

limited to forest land uses with no villages and settlements.
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Summary of Land Use and Forest Type of Meinmahla Reserved Forest

1. Basic Information

Location Bogalay Township, Pyar Pon District
Total Area: 13,224ha
# of Compartments 15 forest compartments
Population: n.a. (the FD camp staff reside inside the reserved forest)
FD facilities: 7 FD camps, 2 crocodile nurseries
2. Land Use Basically, protected for conservation, and production activities have been prohibited since 1990.
Agriculture Not existing. Formerly there were paddy fields.
Salt Pan Not existing.
Aquaculture Not existing.
Village/Settlement Not existing, except for the FD camps.
Mangrove The entire reserved forest is nearly covered by mangrove forest.

Other land uses

There are small portions of open land, which are remnants of old paddy fields.

3. Mangrove Forest Condition

Nearly all of the mangrove forests are classified as dense forest with crown density higher than
70%. High stature stands (height above 12 m) are prominent in inland compartments (# 3, 5, 8, 9)
and southern compartments (# 11, 13, 14, 15) of the reserved forest.

Heritiera fomes is physiognomically a dominant mangrove species, particularly in the medium
ground levels. Along the low-lying riverbanks and stream banks, Avicennia Sonneratia and
Rhizophora species dominate. In elevated or higher land areas of the riverbanks, Phoenix paludosa,
Hibiscus tiliaceus, and Brownlowia tersa are the physiognomically dominant mixed species.
Existing Avicennia and Sonneratia species are mostly in timber size.

4. Remarks

Some fishermen temporarily stay on the rivers and creeks inside the reserved forest. Illegal cutting
for fuelwood and posts/poles is ongoing by surrounding villagers.

Source: Based on Village Profile Survey (2002), 2002 Aerial Photo Interpretation, 2004 Topographic Map and

Field Survey.

Before it was designated as a protected area in 1990, the Meinmahla Reserved Forest was

subjected to cutting for poles and piles, charcoal production, fuelwood collection, and

conversion into paddy fields. In the early 1990s, this reserved forest was dominated by

small size

trees, and open land areas from former paddy fields were scattered. Stricter

protection measures were imposed after declaration as a wildlife sanctuary in 1994, and the

Meinmahla Reserved Forest is currently vegetated by pole-size to timber size mangrove

trees. Apparently, this reserved forest has been protected effectively.

(5) Pyindaye Reserve Forest

A summary of the Pyindaye Reserved Forest is described in the following table. The land

use and forest type map of the reserved forest is indicated in Figure 2.2. This reserved forest

is characterized with large-scale paddy field development in the northern part of the

reserved forest, and mangrove forest somewhat concentrated in the southern part.
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Summary of Land Use and Forest Type of Pyindaye Reserved Forest

1. Basic Information

Location Bogalay Township, Pyar Pon District

Total Area: 73,669 ha

# of Compartments 66 forest compartments

Population: 60,945 (2002)

FD facilities: 5 FD camps

2. Land Use

Agriculture Approximately 35,225ha of paddy field (47.8 % of total reserved forest areas) exists. Areas
classified as uncultivated (2,062 ha) and open land (2,869 ha) are also considered to be cultivated.
Compartments dominated with cultivation are # 1, 2, 3,4, 5, 6, 8, 9, 10, 11, 12, 13, 16, 17, 18, 19,
20, 21, 22, 23, 33, 34, and 40 in the northern half of reserved forest and # 57 in the southern half.

Salt Pan Existing in the southern compartments (# 58, 59, 60). Approximately 418 ha in total. Potential
expansions are observed by increase of dike/embankment construction.

Aquaculture Large-scale operational aquaculture was not identified. Some of the embankment/dike construction
is considered to be aimed for aquaculture.

Village/Settlement Approximately 28 villages scattered inside the reserved forest (based on topographic map 2004).

Mangrove Approximately 31,419ha of mangrove forest (42.6 % of total reserved forest areas) exists.

Concentrated in central to southern compartments. Compartments dominated with mangroves are #
25,126,217, 28,30, 31,36,37, 39, 43,44, 46, 47, 48, 49, 50, 53, 54, 55, 56, 58, 59, 60, 61, 62, 63, 64,
65, and 66. In the northern part, there are clusters of sparse mangroves existing in forest
compartments 14 and 15.

Other land uses

Compartments that are a mosaic of mangrove and clustered cultivation areas are # 15, 29, 35, 38,
41,42, 45, 51, and 52.
Weir, embankment, dike construction are recognized at 163 sites, totaling 2,292 ha (2002).

3. Mangrove Forest Condition

In the southernmost compartments (58-66), mangrove forests are somewhat continuous and
classified as dense forest with crown density higher than 70%. Other dense forests are located in 1)
central compartments of 36, 37, 39, 2) northern compartment #14 and 3) an island compartment #7.
The remaining mangrove forests in the reserved forest are classified as sparse forest with crown
density between 40 -70 %. Nipa fruticans is physiognomically a dominant mangrove species,
particularly in the low ground levels. N. fruticans tend to establish homogenous stands but also
mixed with Brownlowia tersa, Kandelia candle, Avicennia species and Sonneratia species. The
high ground area, which is seldom reached by brackish water during high tide, is dominated by
Phoenix paludosa and Hibiscus tiliaceus. In the southern coastal lines, high salinity tolerant species
such as Avicennia marina, A. alba are prevalent.

4. Remarks

Some irrigation channels have been constructed for paddy development in the northern part of the
reserved forest. An excluded area exists in the inland of the northern part (approximately 1,230 ha).

Source: Based on Village Profile Survey (2002), 2002 Aerial Photo Interpretation, 2004 Topographic Map and

Field Survey.

(6) Illegal Weirs

The present study revealed that illegal embankment and dike constructions, mainly for

aquaculture and salt pans, are predominant in Pyinalan and Pyindaye Reserved Forests. The

GIS section, Planning and Statistics Department, FD, and the study team identified those

embankments and dikes recognizable in aerial photographs of the study area taken in 2002.

Especially,

the aerial photograph interpretation result revealed that in the Pyinalan

Reserved Forest and the Pyindaye Reserved Forest, mangrove forests of approximately 5%

and 3% of

the total reserved forest area respectively, had been enclosed by embankments

and/or dikes. The following table indicates the condition of illegal weirs based on the aerial
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photo interpretation results. Figure 2.5 shows the location of illegal weirs in the Pyinalan
Reserved Forest and the Pyindaye Reserved Forest respectively.

Illegal Weir Condition in Pyinalan and Pyindaye Reserved Forests

Pyinalan Reserved Forest Pyindaye Reserved Forest
Area (ha) # of sites Area (ha) # of sites
1,979 60 2,292 163

Source: 2002 Aerial Photo Interpretation

Most dike constructions (shrimp and prawn culture) were still in stages of either clearing
the perimeter boundary or excavation of the ground inside the perimeter to make an
embankment around the area, and actual production was seldom identified. Most of the
area still had mangrove forest intact although it is already enclosed either partially or
completely. Because some areas are cleared first before construction of dikes or
embankments it was difficult to ascertain the purpose of clearing or intended uses of land
without checking on the ground.

The divisional FD office has dispatched several investigation teams between 2003 and
2004 to check the condition of such illegal weirs, especially in the Pyinalan Reserved
Forest. The investigation team reported that there were about additional 100 sites and
owners of embankments all throughout the Pyinalan Reserved Forest. Owners of the weirs
can be divided into either big investors from outside, such as Yangon, or small scale owners
from surrounding villages. FD has taken legal measures against the illegal weirs, and some
have been destroyed and converted to the FD’s direct plantation sites. However, based on
information collected by the study team, it is more likely that the majority of weirs are still
intact or reconstructed. Moreover, new construction of weirs and aquaculture ponds
seemed to be on going in the area. Details are not known, but based on results of aerial
photo interpretation and the FD investigation team, the estimated annual rate of weir
construction is approximately 1,100ha in the Pyinalan Reserved Forest.

In the Pyindaye Reserved Forest, illegal weirs are scattered throughout the reserved forest.
Of such, weirs constructed in the southern coastlines are considered to be extensions of salt
pans whereas, the remaining weirs in the central and the northern parts are aimed at

fish/shrimp cultivation.

In the remaining reserved forests, illegal weirs were not identified by the aerial photo
interpretation. However, it is considered that some illegal weirs exist, but details are not
known for the remaining three reserved forests.

23 National Socioeconomic Condition
2.3.1 National Administration System and Development Policy

(1) Central Administrative System

The Cabinet and the State Peace and Development Council (SPDC) are responsible for
overall decision making in the country. SPDC is chaired by the Senior General Than Shwe,
and the council comprises a vice chairman, first secretary and second secretary. The
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Cabinet is responsible for implementing overall national policies, and comprises 1) Prime
Minister, 2) members of SPDC, 3) Ministers, 4) Ministers at the Prime Ministers’ Office, 5)
the Governor of the Central Bank of Myanmar, 6) Ambassador to the United States, and 7)
the Permanent Representative to UN Headquarters. There are 33 ministries shown in Table
2.14 (Dec., 2004), after upgrading the Myanmar Information Committee to a Ministry.

(2) Regional Administrative System

The regional administrative system in Myanmar comprises four levels of administration:
(a) division/state, (b) district, (c) township, and (d) village tract. Divisions are located in the
area where the Burmese originally lived, whereas states are located at the peripheries of the
country. Divisions/states comprise several districts, and districts comprise several
townships. Village tracts are complexes of several villages. Each division/state, district,
township and village tract has a Peace and Development Council (PDC). In this context, the
village tract is the lowest level of national administration. However, a Village Tract
Development Committee (VPDC) appoints 100-household heads and 10-household heads
at village level, in proportion to the population of the village, though the candidates for the
100-household heads and 10-household heads are elected by vote of the villagers.

(3) National Socioeconomic Plan

The national development policy is broadly divided into two categories: economic
development plan and social development plan. The national economic plan targets: (a) to
develop agriculture as a base for economic growth and other sectors of the economy; (b) to
maintain the market-oriented economic system; (c) to enhance economic development
through promoting domestic and foreign investments; and (d) to shape the national

economy for the government and national people.

The social development plan, on the other hand, focuses on 1) uplifting of the national
morale and morality; 2) uplifting of the national prestige and integrity, and preservation and
safe-guarding of cultural heritages and national characters; 3) uplifting of the dynamism of
patriotic spirits; and 4) uplifting of the health and educational standards of the entire nation.

The specific national policies influential to forest, forestry, and mangrove areas directly or
indirectly are described in Section 3.1.1.

2.3.2 Macro-economic situation

(1) GDP and Summary of Economic Situation

GDP in Myanmar in 2000/01 accounts was 1.2 billion kyat. The growth rate of GDP is
estimated at 1.3 percent per annum. The GDP composition indicates that the agricultural
sector is the leading sector in the country, contributing 48.8 percent of the GDP. The trade
balance is in a situation of excess of imports. The excess of imports triggers a de-valuation
of Myanmar Kyat in real terms, and inflation continues. Fiscal balance is on a deficit,
amounting to 1.7 percent of the GDP in 2000. Historical data during 10 years suggests that
the government is suffering from a chronic deficit, mainly due to the poor revenue
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collection. This fiscal deficit is financed by borrowing from the central bank, by issuing a
bill of treasury and bond, or by the arrears of the foreign external debt. Table 2.15

summarizes the macro-economic indicators in Myanmar.

(2) Trade

Trade balance is in a situation of excess of import. Commodities like agricultural inputs,
machinery and manufacturing products are imported with the foreign currencies earned by
exporting natural resources like (a) agricultural products, (b) timber, (c) rice. The trade
structure clearly shows that the Myanmar economy is highly dependent on natural
resources.

Terms of trade deteriorate by this excess of imports, which triggers the de-valuation of the
Myanmar Kyat in real terms, illustrated by the higher exchange rate with US dollars. The

Myanmar economy suffers from the continuous inflation, and a stagnant inflation.

It must be noted that the commodity structure has changed drastically from 1980 and 2000.
In 1980, rice and teak were the major exports in Myanmar, representing 54 percent of the
total export value, while in 2000 they account for only 1.6 percent of the total export value.

This is partly due to the limited availability of new paddy land, stagnant in its yield. Other
products like fisheries increased their share of export, from 2.5 percent to 7.6 percent.

Composition of Export Products in Myanmar
(Unit: million kyat)

Item 1980/81 2000/01
1. Agricultural Products 1,761 54.6% 2,312 18.8%
Rice and rice products 1,355 41.9& 208 1.6%
Pulse 152 4.7% 1,658 13.5%
Others 256 7.9% 476 3.8%
2. Animal Products 13 37
3.Marine Products 82 2.5% 934 7.6%
Fish 58 1.7% 291 2.3%
Prawn 24 0.7% 598 4.8%
Others - 45
4. Timber 793 | 24.5% 803 6.5%
Teak 721 22.3% 651 5.3%
Hardwood 139 4.3% 152 1.2%
5. Base Metals 190 5.8% 324 2.6%
6. Precious metal 105 3.2% 363 2.9%
7. Gas - - 1,110 9.0%
8. Garments - - 3,785 30.8%
Total Export 3,225 | 100.0% 12,262 | 100.0%

Source: Central Statistical Organization, statistical yearbook 2001

(3) Inflation

Inflation has been high in recent years, largely because of increasing food prices, the
continued magnetization of large public sector deficits, and excess liquidity caused by
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financing government deficits through central bank credit. In 2000/01, inflation, which had
averaged over 25% a year for more than a decade, dropped sharply by 4.0% from 15.6% in

1999/00 as shown below.
Consumer Price Index
(Unit: %)
Area Item 1997/98 1998/99 1999/00 | 2000/01
Yangon All items 33.9 49.1 11.4 n.a.
Food and beverages 33.6 50.3 12.3 n.a.
Non-food
Fuel and light 20.0 25.7 6.1 n.a.
Clothing and apparel 34.5 62.2 7.2 n.a.
House, rent and repairs 34.5 34.8 7.0 n.a.
Country All items 2.6 30.1 15.6 -4.0
Food and beverages 2.6 30.0 15.6 -8.2
Non-food
Fuel and light 2.5 25.6 13.6 12.4
Clothing and apparel 2.5 27.1 4.5 4.7
House, rent and repairs 1.4 15.5 12.6 2.9

Source: Central Statistical Organization

This dramatic reversal in trend caused by a decline in food prices, particularly for rice,
resulting from a good domestic harvest and low world rice prices. Another factor was the

opening of tax-free markets in key urban centers, an effort to curb price increases.

(4) National Budget

Myanmar suffered from chronic national budget deficits due to poor tax compliance and a
large informal economy. Government tax revenue is very low at 112 billion kyats, a 6.9%
decrease over the previous year as shown below. Unable to significantly boost revenue
collections, the government has sought to control the deficit by compressing capital
expenditure, i.e. by slashing spending on investment projects.

National Budget
(Unit: million kyats)

Item 1995/96 | 1996/97 1997/98 | 1998/99 1999/00*

Revenue and grants 40,066 55,019 89,512 119,874 111,615
revenue collections 22,644 31,357 49,429 56,653 49,920
Non- revenue collections ** 16,677 23,241 38,472 62,650 61,217
Foreign grants 745 421 1,611 571 478
Expenditure 59,260 72,518 87,932 104,187 112,494
Capital expenditure 31,821 42,919 50,365 60,919 60,396
Current expenditure 27,439 29,599 37,567 43,268 52,098
Balance -19,194 -17,499 -1,580 15,687 -879

notes: 1) * provisional.
2) ** includes contributions from state economic enterprises.
Source: Central Statistical Organization

The budget deficit accounted for 1% of GDP in 1999/00, down from over 6% in the mid
1990s. Defense spending remains a high priority for the government, while spending on
agricultural and forest have dwindled. Budget allocation to agriculture and forest,
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education and health were 8.4%, 4.6% and 1.7% of the capital expenditure in 1999/00,
respectively. In the absence of significant foreign lending, the government has financed the
budget deficit through bank borrowing (Central Bank of Myanmar), the issuance of
treasury bills and bonds, and the accrual of arrears on external debt.

(5) Exchange Rate

The government maintains a dual exchange rate system, which comprises the official
exchange rate at 5.8 kyat per US$ and so called authorized rate at 450 kyat/US$ in August
2004 as shown below. Consequently, the official rate has become increasingly overvalued
in real effective terms, and has been adopted to protect domestic industries.

Exchange Rate
Item 1995/96 | 1996/97 | 1997/98 | 1998/99 | 1999/00 | 2002/03 2004
Average official rate (Kyat/US$) 5.62 591 6.22 6.25 6.24 6.5 5.8
Average authorized rate (Kyat/US$) 114 147 209 318 344 450 450

Source: Central Statistical Organization (up to 2002/03), Myanmar foreign Trade Bank (for August 2004)
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Agricultural Production
(4) Paddy

The marketing of paddy/rice was entirely controlled by the government during the centrally
planned economic system (1962-1987). In 1988, the free market economic system was
introduced by the government, gradually reducing its direct involvement in paddy/rice
marketing. The private sector started to participate in the domestic marketing of paddy/rice,
while export was in the hands of the government. The government of Myanmar changed its
policy: in April 2003, abolition of the paddy procurement system and liberalization of the
rice trade was announced. Since then, all nationals excluding government organizations
have the right to do rice trading. The rice price is according to the prevailing demand, and
monopoly on rice trading is not allowed to any one or any organization. The paddy sale
principle was that:

e  All nationals can trade rice freely in the domestic market.

e  Export of rice can be carried out under the guidance of the Myanmar Rice Trading
Leading Committee.

e Rice will be exported only when there is surplus.

e After 10% in export tax from export earnings is paid, the rest will be shared between
the government and rice exporters at 50% each.

The Rice Trading Association resells to Myanmar Agricultural Produce Trading (MAPT),
the organization that managed the purchase of paddy from farmers till April 2003, at the
same price that they have purchased it.

Final Report - Volume 11 2-21




The Study on Integrated Mangrove Management
through Community Participation in the Ayeyawady Delta

2.4 Socioeconomic Condition of Ayeyawady Division

The Ayeyawady Division is one of the 14 divisions/states in Myanmar, and comprises 5
districts and 26 townships.

2.4.1 Population

Population in Ayeyawady Division is reported to be 7,952 thousand, as of October 2001,
which accounts for 13.8% of the total population of Myanmar. The growth rate of the
population in the five years 1996 - 2001 was 11 percent. The population density in the
Division is estimated to be 2.0 persons/ha. This population density is a relatively small
figure, compared to the national average of 14 persons per hectare. This situation suggests
that there is still land for living in the area, which triggers an influx of people to the

Division.
Population in Ayeyawady Division

. . Ayeyawady Union

Indicators Unit Division Total
Population in 2001 thousand 7,052 51,138
Population in 1995 thousand 6,216 44,744
Growth Rate 1995-2001 percent 102 104
Population Density in 2001 persons/hectare 2.0 14.6

Source: Central Statistic Organization, “Statistical Year Book 2001”.

242 Products
(1) Forest Products

There are several forest products in the area. Detail of forest products is described in
section 4.1.3 of this report. In this section, following dominant products in the study area

are covered.
a) Fuelwood and Charcoal

During the period 1980/81 to 1989/90, 89,787 cubic tons of fuelwood and 320,874 cubic
tons of charcoal (accounting for 0.6% and 14.4% of the national annual consumption,
respectively) were produced annually from the study area. There is no denying fact that the
forest areas in Laputta and Bogalay Townships have been substantially degraded, mainly
due to over-exploitation for fuelwood and charcoal production. Since the ban on
commercial production of charcoal in 1994, there has been no export of fuelwood and
charcoal recorded from the reserved forests. Due to scarcity, the fuelwood price has
increased exorbitantly. The rural population normally uses shrubs, brushwood, coconut
leaves and agricultural residues while woody stems of climbers, shrubs and trees are used
by the urban population in townships. Charcoal sold in the market is imported from
non-mangrove areas. The production of fuelwood and charcoal in the whole country is
shown in Table 2.16.
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b) Nipa thatching

Nipa thatching is most commonly used for roofing materials, especially in rural areas. Nipa
yield is estimated to be 6,700 thatches per ha and the labor cost for 100 thatches is 40 kyat.
One nipa laborer can produce 250 thatches per day at the maximum.

(2) Agricultural Products

Major agricultural products in Ayeyawady Division are rice and the rice production holds a
share of approximately 34 percent of the production of the country. The amount and share
of rice production of each state and division is shown in Table 2.17.

It must be noted that the recent trends in the cultivated areas, production, and yields show
that yields are in a stagnant situation, while production increases. The decrease of the yield
is compensated by the increase of the net area sown. Considering the increase of the
population, the situation implies that there is a potential pressure on the land and
over-exploitation of natural resources, such as land productivity and fishery resources.

Changes in Cultivated Area, Production and Yield

. . Ayeyawady Union
Indicators unit Division Total
Amounts Growth Amounts Growth
Rate Rate
Net Area Sown in 1985 Acre 2,020,136 2.46 6,363,851 2.46
Net Area Sown in 1999/00 4,987,977 15,713,214
Yield Per harvested acres in 1985 Lbs 3,157 0.97 2,764 1.04
Yield Per harvested acres in 2000 3,075 2,891
Production in 1985 1000 ton 4,286.4 1.58 14,030 1.48
Production in 1999/00 6,783.9 19,807
Population in 1985 Thousand 5,226 1.32 37,033 1.35
Population in 2000 6,921 50,125

Source: Myanmar Agricultural Statistics (1989-90 to 1999-2000)

In the study area, monsoon paddy is the main agricultural product and its field occupies
13,049.6ha, that is, more than 90% of all cultivated area. Especially in the Kadonkani
Reserved Forest, 96% of the cultivated land is monsoon paddy field. The average yield of
paddy is 2,036 kg/ha in total, the highest in the Kyakankwinpauk Reserved Forest with the
figure of 2,276 kg/ha and the lowest in the Pyindaye Reserved Forest with the figure of
1,672 kg/ha. By using this figure, the total production is estimated as around 26,600 tons in
the study area.

Final Report - Volume 11 2-23



The Study on Integrated Mangrove Management
through Community Participation in the Ayeyawady Delta

Cropped Area, Yield and Production of Major Agricultural Products

Product Monsoon Paddy Coconut Palm Nipa
Cropped Yield Production | Cropped Yield Production | Cropped Yield Production
Area (ton/ha) (ton) Area (No./ha) (No.) Area (thatch (thatch)
Reserved Forest (ha) (ha) (ha) /ha)
Laputta Township
Kyakankwinpauk 4,804 2276 10,935 44.8 5,363 240,262 52.8 9,063 478,526
Pyinalan 2,994 2056 6,156 64.4 4,259 274,280 114.8 8,845 1,015,406
Sub-total 7,799 17,091 109 514,542 168 1,493,932
Bogalay Township:
Kadonkani 1,979 2142 4,239 18.4 3,327 61,217 8 4,375 35,000
Pyindaye 3,272 1672 5,470 334.4 4,013 1,341,947 150 8,962 1,344,300
Sub-total 5,251 9,710 353 1,403,164 158 1,379,300
Total 13,050 26,801 462 1,917,706 326 2,873,232

Note: There is no cultivation land in the Meinmahla Reserved Forest.

Source: Village profile site survey, 2002, Central Statistic Organization, “Statistical Year Book 2002”.

€)

Fishery Products

Major marine products in Ayeyawady Division are fish and prawn. Ayeyawady Division
holds a share of approximately 34 percent of the production of the country, mainly
composed of prawns. The fishery production of each state and division in Myanmar is
shown in Table 2.18.

Fishery products shipped to Yangon for the years 2000/01 and 2001/02 are shown below.
Fishery Products Shipped to Yangon

Type of aquatic Laputta Township (kg) Bogalay Township (kg) Total (kg)
resource 2000/01 2000/01 2001/02 2001/02 2000/01 2001/02

Fish 115,147 563,382 589,854 176,857 678,529 766,711
(58.0) (86.6) (86.5) (59.7) (79.9) (78.3)
Prawn/shrimp 29,233 53,309 55,989 46,464 82,542 102,453
(14.7) (8.2) (8.2) (15.7) .7 (10.5)
Crab 54,104 34,161 36,422 73,082 88,265 109,504
(27.3) (5.2) (5.3) (24.6) (10.4) (11.2)
Total 198,484 650,852 682,265 296,403 849,336 978,668
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Note: Figures in parenthesis show proportions to the total as 100.

Source: Bogalay and Laputta Township Fishery Departments.
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The marine harvest in Bogalay Township in 2001/02 was 682.3 tons of which 86.5% was
fish, 8.2% was prawn/shrimp and 5.3% was crab. In contrast, the marine harvest in Laputta
Township was only 43.4% of that for Bogalay, clearly underlining the more robust dealing
in marine products within Bogalay Township. In the case of Laputta, fish accounted for
59.7% of the harvest, crab for 24.6% and prawn/shrimp for 15.7%. Of note is that the crab
harvest in Laputta was double that of Bogalay indicating richer crab resources in the former
township area. In the case of both townships, marine harvests indicate as high as an average
15.2% growth, causing risks related to indiscriminate and excessive fishing in the
mangrove forests in the near future.
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2.5 Socioeconomic Condition of the study area

2.5.1 Locations of the Villages

The villages are scattered around the five reserved forests in the study area. According to
the results of the village tract survey, conducted in the study there are 359 villages in and
adjacent to the five reserved forests. Figure 2.6 illustrates the locations of the villages. Most
of the villages are located at the outskirts of the reserved forests. More than 60% of the
villages in and adjacent to the reserved forest were established after 1949. Of the 100
villages out of 359 villages surveyed in the village profile survey, more than 60% of
villages were with population less than 500.

According to 2004 topographical map, 221 villages are recorded inside the study area.

Figure 2.6 Location of Villages in the Study Area

Village Establishment Year

Unit: %
Township 1948 and before | 1949 to 1988 1989 and after
Laputta 42.00 56.50 1.50
Bogalay 30.10 46.20 23.70
Average 36.05 51.35 12.60

Source: Village tract survey, 2002.

Final Report - Volume 11 2-25



The Study on Integrated Mangrove Management
through Community Participation in the Ayeyawady Delta

Distribution of Village Size by Population

Reserved Forest |<=250 |250<= |500<= [750<= |1000<= [1250<= |>1500 ([total Average Median

500 750 1000 1250 1500 (person) (person)
Kyakankwinpauk | 19.8% | 40.7% | 14.0% | 10.5% | 5.8% 3.5% 5.8% | 100.0% 594 431
Pyinalan 17.8% | 31.1% | 24.4% | 4.4% 11.1% | 0.0% | 11.1% | 100.0% 748 504
Kadonkani 17.6% | 57.1% | 17.6% | 4.2% 0.0% 0.8% 2.5% | 100.0% 515 408
Pyinalan 13.0% | 40.0% | 25.0% | 11.0% | 4.0% 1.0% 6.0% | 100.0% 609 486
Total 16.9% | 44.9% | 19.7% | 7.7% 4.0% 1.4% 5.4% | 100.0% 591 430

Source: Village profile site survey, 2002
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Demography

The total population in the study area in 2002 has been estimated at 206,939 (being about
0.4% of the national total).

Internal migration and mobility have been a common phenomenon in this country. A great
number of inter- and intra-migrants have flocked to the reserved forest areas for temporary
or permanent employment opportunities and settled within the forests. This is evidenced by
the fact that the average annual rate of population growth for the period 1994 to 2002 in the
study area averaged 3.33% (higher than the national average of 1.9 %).

Number of Households and Average Family Size

(Unit: No.)
Reserved Forest 2 < Population Projections
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Laputta Township: 1.90
Kyakankwinpauk 39,984 86 465 341 44,200 52,300 73,100 8,021 5.0
Pyinalan 44,738 45 994 3.97 50,200 61,000 89,900 8,012 5.6
Sub-total 84,722 131 647 3.70 94,600 | 113,400 | 163,100 16,033 53
Bogalay Township: 1.79
Kadonkani 61,272 119 515 4.20 69,400 85,200 | 128,700 11,392 5.4
Pyindaye 60,945 100 609 2.03 64,800 71,600 87,500 11,135 5.5
Sub-total 122,217 219 558 3.07 | 133,900 | 155,700 | 210,700 22,527 5.4
Total 206,939 350 591 3.33 | 228,300 | 269,000 | 373,400 38,560 5.4

Source: Village tract survey, 2002.
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Ethnicity and Religion

Most of the people living in the study area are Burmese. However, there are several ethnic
groups of Karen, Yakhine, and Indians. Villages of Karen people can be found in the
Pyinalan Reserved Forest in Laputta Township, and in the Pyindaye Reserved Forest,
Bogalay Township. With respect to the religion, nearly 90% of the population is Buddhist,
while the rest are Christians, Muslims, Hindus, and others.

The ethnicity and religion have some relationship; the Karen have their own unique social
structure, and in contrast to the Burmese which are Buddhist, the Karen are Christian
(Baptist) and have churches within their hamlets. According to the village profile site
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survey results, the principal ethnic groups are Burmese (73.0%), followed by Karen
(22.6%), Yakhine (2.6%) and Indian (1.7%) in the rural areas of Laputta Township, while
Burmese are 91.0% of the rural population, Karen at 8.5%, Yakhine at 0.3% and Indian at
0.2% in Bogalay Township.

According to the result of the rural rapid appraisal (RRA) conducted in the study, every
village has religious groups whether it is Christian or Buddhist. It is one of the purposes of
villager’s living life to save money to construct or renovate a monastery or church or to
donate to a monastery or church, and above all, these religious facilities are the place of
villagers’ cohesion. Also, relationship with the religious centers outside the village is strong,
for example Pathein Church for Christian Karen, and it is one of the motives of

communication and transportation of villagers with the outside.

Ethnic Groups in Reserved Forest

(Unit: %)
Township Burmese Karen | Yakhine | Indian Others*
Laputta Township: 73.0 22.6 2.6 1.7 0.1
Bogalay Township: 91.0 8.5 0.3 0.2 0.0

Note: * includes Chinese and others.
Source: Village profile site survey, 2002.

2.54 Landholding
The study area is characterized by a predominantly mono-cultural agricultural economy
and small land holdings. Though, the study area, as the reserved forest, legally belongs to
FD, customary land ownerships and land use rights exist inside the reserved forest. The size
of land held by a household varies from 2.0ha in the Pyindaye Reserved Forest to 9.5ha in
the Kyakankwinpauk Reserved Forest. Disparities in income and employment
opportunities are wide and persistent due to land holding size and availability of local
resources. Apart from the disadvantaged segment of the rural population, food security is
guaranteed through higher income groups who are practicing larger scale farming. Smaller
land holding households indicate increasing difficulties in supporting the food
requirements of their livelihood.
Land Holding Size and Land Tenure
Reserved Forest Land holding Size Land Tenure Type of Farmers
<l2ha | 1.2-4.0 | 4.0ha< Ave Inherited | Purchased Reclaimed | Owner | Tenant
(%) | ha(%) | (%) | (ha) (%) (%) (%) (%) (%)
Laputta Township:
Kyakankwinpauk 2.3 16.4 81.3 9.5 44.6 13.1 423 97.7 2.3
Pyinalan 2.3 27.6 70.1 6.8 30.8 16.0 53.2 97.1 2.9
Sub-total 2.3 22.3 75.4 8.0 37.2 14.7 48.1 97.4 2.6
Bogalay
Township: 12.1 42.2 45.7 4.1 7.9 43.9 48.2 97.9 2.1
Kadonkani 41.0 433 15.7 2.0 31.8 12.6 53.7 95.9 4.1
Pyindaye 343 43.0 22.7 2.5 26.3 19.9 52.4 96.4 3.6
Sub-total
Total 25.1 37.1 37.8 4.1 29.4 18.4 51.2 96.7 33

Source: Village profile site survey, 2002
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2.5.5 Occupational Structure (Income Level)
(1)  Occupational Structure
The occupation in the village can be categorized: (a) agricultural people, (b) fishery people
and (c) casual labour people.
Main Income Source and Income Source Concentration
Reserved Forest Main income source (livelihood) % of Income source concentration ™! Average
households of land
Agriculture | Fishery Casual Others Agriculture | Fishery Casual tenure
Labour labour (ha)
Kyakankwinpauk 39.9% 9.5% 45.7% 4.9% 7.0% 0.0% 54.7% 9.5
Pyinalan 22.0% 14.5% 57.2% 6.3% 13.3% 2.2% 55.6% 6.8
1 V) 0, 0, V)
Ka.donkanl 35.4% 17.9% 37.6% 9.1% 39 5% 5.0% 24.4% 421(1)
Pyindaye 41.7% 47% | 48.2% 5.4% 56.0% 0.0% | 35.0% '
Average 33.6% 12.1% 47.9% 6.4% 32.9% 2.0% 33.4% 4.1
Note:  *1 Percentage of villages where 50% or more households are engaged in each income.

Source: Village tract survey, 2002.

(2) Agricultural People

The large farmers sell their surplus paddy to local collectors/millers and earn cash income
required for household necessities. Similarly, the medium farmers also sell a limited
quantity of food grains during the harvesting period of paddy to solve the household cash
crisis and buy some needed items. However, there are many cases in which farmers sell all
harvested paddy and procure food requirements (inferior quality of rice or broken rice) of
their livelihood from the local markets.

Farmers domesticate buffalo, duck, chicken, and fish. Larger farmers earn more income
from raising livestock and poultry than small farmers, while farmers specializing in
aquaculture earn more than those engaged only in paddy cultivation irrespective of land
holding size.

(3) Fishery People

There are two types of fishery people in the area: (a) full-time fishery households and (b)
part-time fishery people. Full-time fishery people earned much more than the high income
farm groups, while part-time fishery households (landless households) engaged in crab
catching live on a subsistence basis.

(4) Casual Workers

Since the majority of small farmers and landless households suffer difficulties in
maintaining their livelihood, they must work as agricultural laborers during the peak
agricultural season at the average daily wage rate of 400-500 kyat. Thus, agricultural labor
is particularly important for small households, which are able to earn more by providing
agricultural labor than from actual crop production, a situation that applies to landless
households as well.
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2.5.6 Transportation Infrastructure

Major transportation infrastructures in Ayeyawady Division are roads and inland
waterways.

(1) Road

Most of the roads in the division are simple earth roads and tracks that are not always
passable by motorized vehicles, particularly during the rainy season. Even major roads with
heavy traffic are narrow, unpaved and in poor condition. Roads connecting townships are
generally poor and roads between village tracts and villages are much worse and often
impassable after heavy rain. Typical village roads are only fit for transport by ox-cart. The
Public Works Department under the Ministry of Construction collects road utilization
charges on roads. State-owned trucks and commodities are exempted from the charges. All
charges collected are used for the purpose of repairing and maintaining the roads.

(2) Inland Waterways

The country’s extensive inland waterways remain the principle means of long-distance

transport not only in the study area but also in the entire country.

In the study area, principal modes of transportation are by oared boat, bicycle or on foot.
Village roads are unpaved and sometimes impassable during the rainy season. Public
facilities such as roads, wooden bridges, and boat piers are maintained through the common
labor of area villagers.

2.5.7 Communication
(1) Telecommunication Facilities

Telecommunications are non-existent at the village level, and even in Laputta and Bogalay.
Townships telephone penetration rate is extremely low. Inadequate telecommunication
infrastructure implies that the opportunities for information exchange and other necessary
related services will remain severely constrained.

(2) Transmission of Government Instruction

The government instructions are transmitted to the local people by each stratum of the
Peace and Development Council. Village authorities such as 100 household head and 10
household heads receive instructions from VPDC and call household heads to transmit
them. Generally, villagers have regular meetings in the village for this purpose.

2.5.8 Water
Water is one of the critical issues in the study area, especially in the dry season.

There are several sources of water in the study area: (a) well, (b) pond, (c) river and stream,
(d) water tanks and (e) buy from the sellers. In rainy seasons, people are obtaining water
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from water tanks, used for tapping rainwater. Water from rivers and streams is sometimes
used for domestic purposes, like bathing, laundry, cooking utensil washing, and so on.
However, the water has high contents of silt, is a milkfish colour and is unsanitary, so it is
not suitable for drinking. The use of unsanitary water is one of the causes of the high

incidence of water borne disease such as diarrhea.

In dry seasons, people are obtaining water either from (a) well and pond or (b) buying from
the sellers and merchant. Owners of wells sell water at a price of 5-8 kyat per four gallons
at well side, earning up to 5,200 kyat per day. The water merchants are selling the water on
a drum can basis. The price for the water amounts 30 to 50 kyat per five gallons including
transportation cost, though it fluctuates depending on the distance from the original water
sources the merchants buy from.

Sources of Water

(Unit: %)
Reserved Forest Rainy Season Dry Season
Dug Pond River/ | Water | Others | Dug Pond River/ | Water Others*
Well Creek | Tank * Well Creek | Tank
Laputta Township:
Kyakankwinpauk | 22.3 423 0.0 354 0.0 26.4 73.6 0.0 0.0 0.0
Pyinalan 4.4 21.2 0.0 71.2 3.2 46.3 22.8 0.0 0.0 30.9
Sub-total 12.4 30.6 0.0 55.2 1.8 37.3 45.6 0.0 0.0 17.1
Bogalay Township:
Kadonkani 0.0 0.0 0.0 100.0 | 0.0 0.8 353 4.0 1.0 58.9
Pyindaye 14.5 11.3 0.7 68.3 5.2 25.8 17.4 0.7 2.4 53.7
Sub-total 7.7 6.1 0.4 83.0 2.8 14.1 25.8 2.2 1.8 56.1
Total 9.5 154 0.2 72.5 2.4 23.0 33.3 1.4 1.1 41.2

* Purchases from drinking water merchant.
Source: Village profile site survey, 2002.
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Sanitation

The type of sanitation facility provides an index for assessing the economic status of
respective households. Types of latrine include flush toilet, fly-proof latrines, open pit
latrines, and other makeshift latrines. In some cases these may be located beside rivers and
streams, or within the dwelling area itself. Latrines can be constructed from nipa leaves or

woven bamboo.

Based on the results of the village profile survey, 32.1% of total households in the Laputta
rural areas are equipped with flush toilets or fly-proof latrines (25.5% in the case of
Bogalay rural areas). Households using unsanitary open pits or no latrine at all account for
65.0% of the total, being highest at 66.8% for the Kyakankwinpauk reserved forest and
lowest at 62.7% for the Kadonkani reserved forest. Under the UNDP Human Development
Initiative Extension (HDI-E) program, subsidies and latrine construction materials are
provided with the aim of upgrading sanitary conditions in rural areas. Sanitary conditions in

the study area are summarized below.
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Sanitary Conditions

(Unit: %)

Reserved Forest None | Flush Toilet | Fly-proof Latrine | Open Pit Latrine | Others*
Laputta Township:

Kyakankwinpauk 37.8 0.0 30.5 29.0 2.7

Pyinalan 40.1 1.2 322 26.5 0.0

Sub-total 39.1 0.6 31.5 27.6 1.2
Bogalay Township:

Kadonkani 30.6 0.2 29.5 32.1 7.6

Pyindaye 40.8 0.0 21.8 24.2 13.2

Sub-total 36.0 0.1 25.4 27.9 10.6
Total 37.2 0.3 27.7 27.8 7.0

Note: * includes septic tank and a latrine shared with other families.

Source: Village 