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PREFACE

In response to the request from the Government of the Socialist Republic of Vietnam, the
Government of Japan decided to conduct the Study for the Formulation of High Speed Railway
Projects on Hanoi — Vinh and Ho Chi Minh — Nha Trang Section and entrusted the program to
the Japan International cooperation Agency (JICA).

JICA dispatched a team to Vietnam between April 2011 and June 2013, which was headed
by Mr. IWATA Shizuo of ALMEC Corporation and consisted of ALMEC Corporation, Japan
International Consultants for Transportation Co., Ltd., Oriental Consultants Co., Ltd., Nippon
Koei Co., Ltd. and Japan Transportation Consultants, Inc.

In the cooperation with the Vietnamese Counterpart Team including the Ministry of
Transport and Vietnam Railways, the JICA Study Team conducted the study which includes
traffic demand analysis, natural and socio-economic conditions, alignment planning,
consideration of various options including the upgrading of existing railway, technical
standards for high speed railway, implementation schedule and institutions, and human
resource development. It also held a series of discussions with the relevant officials of the
Government of Vietnam. Upon returning to Japan, the Team duly finalized the study and
delivered this report in June 2013.

Reflecting on the history of railway development in Japan, it is noted that Japan has indeed
a great deal of experience in the planning, construction, operation, etc., and it is deemed that
such experiences will greatly contribute to the railway development in Vietnam. JICA is
willing to provide further cooperation to Vietham to achieve sustainable development of railway
sector and to enhance friendly relationship between the two countries.

It is hoped that this report will contribute to the sustainable development of transport
system in Vietnam and to the enhancement of friendly relations between the two countries.

Finally, | wish to express my sincere appreciation to the officials of the Government of
Vietnam for their close cooperation.

June 2013

Kazuki Miura
Director, Economic Infrastructure Department

Japan International Cooperation Agency
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11

INTRODUCTION

Outline of Baseline Survey for Environmental and Social Considerations

1.1 Baseline survey was conducted in order to collect secondary data regarding
environmental and social conditions of the cities/provinces along the alignment as the part
of the IEE Study. The data was utilized for alignment and station location planning,
comparing alternatives to select optimal one, and preparation of provisional scoping,
mitigation measures, monitoring methodologies and technical requirements for EIA in the
future. The baseline information was collected through following methodologies.

(&) Review of Existing Studies: The environmental and social consideration studies of
the existing study on HSR, namely KOICA Study (2007), Pre-FS Study by Vietham
Railways (2009), and VITRANSS2 by JICA (2010), were reviewed. In addition, EIA
studies especially for transportation sector (railways, roads etc) were reviewed to
confirm the actual practice of EIA in Vietnam.

(b) Secondary Information Collection: By sending questionnaires to the
cities/provinces of the target priority sections and visiting the government offices,
secondary information was collected.

(c) Conduct of Field Reconnaisance: Along the potential alignment, field reconnaisance
was conducted to set the alternative alignment and station locations. Additional field
reconnaissance was conducted on the selected optimal alternative especially to
collect the information on sensitive areas.

(d) Preparation of Environmental Sensitivity Map: From the collected information, the
spatial information which can be utilized for the alignment planning was extracted and
summarized as environmental sensitivity maps. More detail on the environmental
sensitivity maps is discussed in Technical Report No.4 Environmental Sensitivity Map.

1.2 The utilization of the information collected through the baseline survey was
summarized in Table 1.1.1.

Table 1.1.1 Utilization of Information Collected in Baseline Survey

Utilization of Infomation
Collected Informaiton Items Environmental Setting C:,E?yﬂztgfe Prsocvcl)ili?]r;al I:)roor:/ Ihsl;ﬁir;]e:t;tr:]?y
Sensitivity Map | Alternatives Alternatives Monitoring / ToR
for EIA
1.Climate and Meteorological Phenomena v v v
2.Topography v 4 4 4 v
3.Geology v 4 v v v
4.Soil Erosion v 4 v v
5.Hydrology v v
6.Ground water v 4 v
7.Ecosystem/Flora and Fauna/Biodiversity (v/8) (v/8) v v
8.Protected Area/Forest v v v v v
9.Coastal Zone v (4
10.Landscape (v/8) (v/8) v v
11.Natural Disaster v v v

11
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Utilization of Infomation

Collected Informaiton Items Environmental |  Setting D PrSO(;I(;?JIi?II;al Pr:r:/ Ihsl;ic:ir;]ez;ltit#?y
Sensitivity Map | Alternatives AnaIyS|§ o Monitoring / ToR
Alternatives for EIA
12.Air quality v 4 v
13.0ffensive Odor
14 Water quality v v
15.Bottom sediment
16.Soil quality v v
17.Ground Subsidence
18.Noise/vibration (v/25) v v v
19.Low frequency noise (v/25) v 4
20.Wave obstruction (v /25) v v
21.Disturbance of sunshine (v//25) v 4
22.Solid waste v v
23.Land use v v v v v
24.City /Regional Development Plan v v v v
25.Urban area/settlement v 4 v v v
26.Regional Economy v v v
27 Livelihood 4 v
28.Cultural and Historical Heritage/Assets v v v v
29.Vulnerable Groups v v
(Ethnic monitories/Indigenous peoples) v
30.Public Health v v
31.Accidents v v
32.Climate Change (v/2) v v

Note: ¢ : Considered item, (¢ /number): Considered item together with some other item of that number

(for example, “landscape” was considered as protected areas (number 8) in the comparison of alternatives

Source: JICA Study Team
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1.2 Collected Information and Results of Baseline Survey

1.3 The secondary information was collected through the questionnaire survey,
interview survey of local governments, and literature survey including Internet search.

1.4 The secondary information sources evaluated most useful among others are “Five
Year Environmental Current Status Report (5ECSR)” and “Landuse Map” and the
collected result is in Table 1.2.1 as follows. The result of information collection through
guestionnaires are summarized in Table 1.2.2 (natural environment), Table 1.2.3 (living
environment), Table 1.2.4 (social environment), and Table 1.2.5 (others).

Table 1.2.1 Result of Collection of Major Information Sources

No of Submitted
Provinces

5ECSR 11 9 provinces submitted 5ECSR which contains substantial
information.

1 province submitted 5ECSR which does not contain much
information (especially lack in monitoring data).

1 province submitted the annual environmental report in
2010.

Land Use Map 11 All provinces submitted the current landuse map or landuse
planning map. But features of the map namely the year of
the data preparation, scale of map, and type of map
(current/plan) are different from province to province. Detalil
is in Technial Report No.4 on Environmental Sensitivity Map.

Kind of Information Description

Source: JICA Study Team

Table 1.2.2 The Result of Information Collection by Questionnaire (Natural Environment)

ltem General Findings from Collected Information
1-1 Climate and Meteorological o All provinces follow national standard.
Phenomena « Monitoring record is provided by 9 provinces (SECSR) and some partial information by 2

provinces (related environmental report).

1-2 Soil Erosion o All provinces follow national standard.
« Monitoring record is provided by 9 provinces (5SECSR) and some partial information by 2
provinces (related environmental report).

1-3 Hydrology .
1-4 Ground Water o All provinces follow national standard.

« Monitoring record is provided by 9 provinces (5SECSR) and some partial information by 2
provinces (related environmental report).

1-5 Protected Species (flora, fauna | e The list of protected species in the protected areas was provided by 11.
and aquatic fauna)

1-6 Protected Area and Forest o The list of protected areas and forest area information is provided by 5 provinces.
o Protected area and forest area can be extracted from landuse map.
1-7 Landscape « Not much information was provided except for the landscape protection areas (This is the
part of 1-12 protected areas)
1-8 Hazard: Floods o Hazard maps are collected from 2 provinces.
o The flood record for recent few years is provided by 10 provinces.
1-9 Hazard: Landslides « Hazard maps are collected from 2 provinces.
o The landslide record for recent few years is provided by by 2 provinces.
1-10 Hazard: Typhoons « The typhoon record for recent few years is provided by 11 provinces.

1-11 Hazard: Other natural hazard | e The other natural hazard information such as oil spill is provided by 11 provinces.
Source: JICA Study Team
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Table 1.2.3 The Result of Information Collection by Questionnaire (Living Environment)

Item

General Findings from Collected Information

2-1 Air Quality

o All provinces follow national standard.
« Monitoring record is provided by 9 provinces (5SECSR) and some partial information by 2
provinces (related environmental report).

2-2 Water Quality

« All provinces follow national standard.
o Monitoring record is provided by 9 provinces (SECSR) and some partial information by 2
provinces (related environmental report).

2-3 Soil Contamination

o All provinces follow national standard.
« Monitoring record is provided by 9 provinces (5SECSR) and some partial information by 2
provinces (related environmental report).

2-4 Noise « All provinces follow national standard.
« Monitoring record is provided by 9 provinces (5SECSR) and some partial information by 2
provinces (related environmental report).
2-5 Vibration « All Provinces follow national standard.

« No information is provided by provinces.

2-6 Low Frequency Noise

o There is no regulation, standard or related information.

2-7 Solid Waste

o Related information is provided by 10 provinces (5SECSR) and some partial information by
2 provinces (related environmental report).

Source: JICA Study Team

Table 1.2.4 The Result of Information Collection by Questionnaire (Social Environment)

Item

Target Area

3-1 Land Use

« Landuse information is provided from all provinces (year/accuracy is different)

3-2 Compensation for Involuntary
Resettlement

o 11 provinces provided the provincial regulations.
« Official rate of land is provided from 11 provinces

3-3 Public Facilities

o Limited data is provided from provinces on hospital and schools (02 provinces provided
the names of several major public buildings located in the province)
» Landuse map information have religious facility, graves, and pagodas

3-4 Cultural Heritages

o List of cultural heritages is provided by 7 provinces.
« Location map is not available.

3-5 Vulnerable Groups (incl.
ethnic minorities)

 Census information on ethnic population by communes of all provinces.

3-6 Public Health

o Limited information is provided by 5 provinces.

Source: JICA Study Team

Table 1.2.5 The Result of Information Collection by Questionnaire (Others)

[tem

Target Area

4-1 Climate Change

o Climate change issues including global warming, change in rainfall and typhoon were
collected as environmental reports of cities/provinces

Source: JICA Study Team

1-4
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2 NORTH SECTION

2.1  Natural Environment
2.1.1 Topography and Geographical Features

2.1 Generally, most of provinces are located in North and Central Delta with flat,
coastal mountainous terrains in the north section. Particularly, each province

possesses its typical characteristics as described in detail below.

Table 2.1.1 Topography and Geographical Features

Province/City Available Documents Description
Ha Noi 5ECSR of Hanoi City period 2006-2010, Chapter 1: | Hanoi's topography slopes down gradually to the
Natural Conditions. direction of north-to-south and west-to-east; the
average height is 5 to 20 m higher than the sea-
level.
Ha Nam Annual Environmental Status Report in 2010, | Topography of Ha Nam can be devided into
Chapter 1, 1.1 Natural Conditions. limestone mountains, low hills and plain area. Most
of the eastern part of the province falls into the plain
area.
Nam Dinh 5ECSR period 2005- 2009, Chapter 1 Overview on | Almost all area of the province is flat and can be
Natiural Condition. devided into plain area and coastal area.
Ninh Binh BECSR of Ninh Binh City period 2005-2009, | Ninh Binh can be divided into three zones:
Chapter 1 Overview on Natural Conditions. mountainous (30%), central plain (40%), and coastal
(30%).
Thanh Hoa 5ECSR period 2006- 2010, Chapter 1 Overview of | Thanh Hoa also shows the common features of
the Natural Conditions of Thanh Hoa Province. Vietnam terrain which is a downward gradient from
Northwest to Southeast and has three main types of
terrains: mountains, midlands and coastal plains
Nghe An BECSR period 2005- 2009, Chapter 2 Overall on | Nghe An is located at the eastnorth of Truong Son
Nghe An Natural and socio-economic Conditions. mountain range. The provincial terrain is complicated
diversity; It is divided with the system of rivers,
springs, streams, mountains and hills

Source: JICA Study Team

1) Topography and Geographical Features of Hanoi City

2.2 In accordance with 5ECSR Period 2006-2010 (DONRE), topogaraphy and
geographical features of Hanoi City is summarized as follows:

(a) Topography: Hanoi's topography slope down gradually to the direction of north-to-
south and west-to-east; the average height is 5 to 20 m higher than the sea-level. The
major terrain of Hanoi is plain (covering three-quarter of Hanoi’s natural area) which is
raised with the alluvium from rivers to form the modern alluvial-grounds and the high
plains at the right of Da River. Along Hong river, there are tributaries of other rivers,
lowlands, lagoons and ponds. The river terraces are distributed only in Soc Son
district, and the northern area of Dong Anh district. In addition, Hanoi has the terrain
samples of erosion hills and mountains which are majorly gathered in the hilly —
mountainous area of Soc Son district.

2.3 The mountainous and hilly area is distributed mainly in the districts as Ba Vi, Soc
Son, Quoc Oai, My Duc. Ba Vi Mountain has 1,281 m of height, Gia De Mountain has
707 m of height, Chan Chim has 462 m of height, Thanh Lanh has 427 m of height,
Thien Tru has 378 m of height, etc. The suburban area of Hanoi has Soc Son
Mountain which belongs to Tam Dao Mountain Range including several mountains
located in Me Linh and Soc Son, if Ba Vi mountain range, Huong Son mountain range
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(b)

and Sai mountain complex are excluded.

2.4 In the urban area, there are some low hills of which the average height is not
higher than 20m, such as: Dong Da, Sua, Khan, Nung, etc.

2.5 Hanoi's topography is clearly reflected via the natural flows of the main rivers
which run through Hanoi, such as: Cau, Ca Lo, Duong, Hong, and Nhue rivers.

Geographical Features: Hanoi is located within 20 53’ to 21 23’ of the north latitude
and 105 44’ to 106 02’ of the east longitude. In addition, the capital is located within
Hong River Triangle Delta which has unctuous and fertile soil; Hanoi is sheltered with
Tam Dao Mountain Rainge to the north-northeast and Ba Vi — Tan Vien Mountain to
the west-southwest.

2.6 Hanoi is adjacent to the provinces as Thai Nguyen and Vinh Phuc to the north,
Ha Nam and Hoa Binh to the south, Bac Giang, Bac Ninh and Hung Yen to the east,
Hoa Binh and Phu Tho to the west. After being expanded since August of 2008, Hanoi
has 3,328.89 km? of total area distributed along both two sides of Hong river; however,
the most of area is majorly distributed in the right area of Hong river.

2) Topography and Geographical Features of Ha Nam Province

(@)

2.7 The Annual Environmental Status Report in 2010 of Ha Nam Province
summarizes the topography and geographical features of the province as follows.

Topography: There are three terrain types as calcareous mountains, shallow hills
and plains:

(i) The Terrain of Calcareous Mountain: The absolutely highest height is +419m;
the local basic terrain height is around +10 to +14 m. This terrain is one part of the
calcareous mountain range that is focally located in Kim Bang district and Thanh
Liem one. The terrain is cleaved greatly; there are several steep slopes and
abrupt high sharp mountains.

(i) The Terrain of Shallow Hills: this one comprises the ranges of dome-shape hills
which are interleaved or adjacent to the boundary of the terrain of calcareous
mountains. At some areas, these hills together form as the long hilly ranges (the
one in Non village, Thanh Luu commune; the one in Chanh Thuong of Liem Son
commune)or as the separately hilly crests (in the communes as Thanh Binh,
Thanh Luu, Doi Son). The common feature of this terrain type is to have round
tops, sloping hillsides (the sloping angle is around 10 to 150); these hills are
mostly the bare ones or being cultivated with the food and the industrial crops
(green-trees). The solid native rocks are exposed on the hilly surface due to the
erosion. Particularly, a part of this terrain is made-up of dolomite (the sedimentary
rocks), among the most typical one is But Son mountain range in Kien Khe.

(iii) The Terrain of Plain: this terrain kind covers a large area of districts as Duy Tien,
Binh Luc, Ly Nhan, Phu Ly City and a part of Kim Bang and Thanh Liem. The
provincial plain terrain is relatively flat. Specifically, the average high-level of plain
surface of Duy Tien, Kim Bang is +3 to +4 m; the one of Ly Nhan is +2 to +3 m;
this one of the eastern plain of Thanh Liem and Binh Luc is +1 to +2 m; and, the
one of An Lao field in An Lao, Binh Luc is +1 m which the lowest one.

(b) Being one of the provinces within Hong River Delta, Ha Nam is bounded with Hanoi to

the northwest, Hung Yen and Thai Binh to the east, Nam Dinh to the south, Ninh Binh

2-2
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to the southwest and Ha Binh to the west. The geological coordinates of Ha Nam is
105 45’00” to 106 10'00" of the eastern longitude and 20 22°'00” to 20 10’00 of the
northern latitude.

2.8 There are several important roads running through Ha Nam, such as: NH1A,
North—-South railway, PR21A, PR21B, etc. These geological and traffic advantages
will be premise which would promote the socio-economic development, the cultural
exchange between Ha Nam and others, especially Hanoi capital.

3) Topography and Geographical Features of Nam Dinh Province

2.9 The five-year environmental status report of Nam Dinh Province summarizes the
topography and geographical features of the province as follows.

(a) Topography: The topography is quite flat, downward from the northwest to the
southeast and it is able to divide into 2 main areas: plain area and coastal area.

2.10The plain area covers Y Yen district, My Loc district, Vu Ban district, Nam Dinh
City, Nam Truc district and Truc Ninh district. It occupies a major of natural area with
favor conditions of soil for agricultural and industrial development and traditional
handicraft industries.

2.11The coastal area includes Nghia Hung district, Hai Hau district and Giao Thuy
district. The coastal line lasts 72 km but it is divided by river estuaries, specific: Ba Lat
estuary (Red River), Day estuary, Ninh Co estuary and Lach Giang estuary.

(b) Geographical Features: Nam Dinh is a coastal and plain delta province and it is
located in the South of Red River Delta, bordering Ha Nam Province in the North, Thai
Binh Province in the East, Ninh Binh Province in the West and Sea East in the South.

2.12Nam Dinh Province belongs to the affected zone of economic triangle between
Hanoi, Hai Phong and Quang Ninh. It is 90km far away from Hanoi capital and Hai
Phong City where are two big markets for exchange, commodity, technology and
information and business administration experiences.

2.13Nam Dinh Province integrates favor conditions for the economic development.
The national railway lasts 42 km throughout the province and 5 stations located within
the province. Road system is known with NH10 and NH21 is being upgraded into the
strategic coastal road of Northern Region. While the river system composes of Red
River, Day River, Ninh Co River flowing through the province with a total length of 251
km. Apart from the river ports here, a new Thinh Long seaport has been built to serve
the water transport.

2.14Nam Dinh's coastline is 72km long and has favorable conditions for raising
livestock and fishing and developing tourist services such as Thinh Long tourist area
(Hai Hau district) and Quat Lam tourist area (Giao Thuy district). Particularly, Xuan
Thuy National Park (Giao Thuy district) is recognized by UNESCO as Natural
Biosphere Reserve of the Southern Red River Delta.

4) Topography and Geographical Features of Ninh Binh Province

2.15 The five-year environmental status report of Ninh Binh Province
summarizes the topography and geographical features of the province as follows.

(a) Topography: The province as a whole covers 1,391 km?, spanning various types of
landscapes, including hilly and mountainous areas to the west and southwest, and low
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(b)

plain land mixed with limestone mountains in the center, while fertile delta is at the
southeast and coastal areas. Considering topographical issues, Ninh Binh is divided
into three zones: mountainous, central plain, and coastal — sea.

(i) Mountainous Zone includes limestone mountains with steep slopes, earth
mountains and hills bordering narrow valleys. This zone covers basically districts
of Nho Quan, Gia Vien (north — northeast), and most of Tam Diep town,
accounting for almost 30% of the province’s area.

(i) Central Plain Zone is featured by low rice fields, many lakes, ponds and limestone
mountains in between. This zone covers the rest of districts of Nho Quan, Gia
Vien, Tam Diep town, Hoa Lu district, Ninh Binh City, and a part of Yen Mo. This
zone accounts for almost 40% of total land areas.

(iii) Costal and Sea Zone covers all of Kim Son, Yen Khanh, the rest of Yen Mo. The
15km-long coastal area is quite fertile, good for agriculture and aquatic farming.
This zone covers more than 30% of the province’s area.

2.16 Mountainous landscape features more than half of the province, but
scattered and mixed with limestone structure. Hilly area spreads from the west-
most point of Gia Vien district southeast bound through Hoa Lu, Yen Mo towards
Kim Son and the sea (adjoining to Nga Son district of Thanh Hoa Province). The
highest point is the May Bac Peak in Cuc Phuong National Park, 656m, while the
lowest point is in Gia Vien (Gia Trung Commune: - 0.4 m). The province has 18km
long of coastline in Kim Son district. Day River's mount is also a zone of soil
deposit, claiming the sea by 100-120m each year, equivalent to 140-168 ha.

Geographical Features: Ninh Binh stands at the south-most zone of the Red River
delta, more than 90km south from Hanoi, and along the most important transport
corridor (North-South) of the country. The province ranges from 19 50’ to 20 26’ north
and 105 32’ to 106 20’ east.

2.17The province’s boundary is featured as follows:

(i) North, adjoined to Ha Nam Province

(i) East and Northeast, adjoined to Nam Dinh Province

(iii) Southeast, adjoined to the Eastern Sea

(iv) West and Southwest, adjoined to Thanh Hoa Province

(v) West and Northwest, adjoined to Hoa Binh Province

2.18In this sense, Ninh Binh is granted with ideal geographical locations for socio-

economic development: a part of the focal economic zone of the Northern Region,
close to the triangle of Hanoi—Hai Phong—Quang Ninh.

5) Topography and Geographical Features of Thanh Hoa Province

(@)

(b)

2.19 The five-year environmental status report of Thanh Hoa Province
summarizes the topography and geographical features of the province as follows.

Topography: The terrain and geomorphology of Thanh Hoa also shows the common
features of Vietnam terrain which is a downward gradient from Northwest to Southeast
and has three main types of terrains: mountains, midlands and coastal plains.

Geographical Features: Thanh Hoa is a province in the Northern Central Region
with geographical coordinates from 19 23’ to 20 30’ Northern latitudes and 104 23’ to

2-4



Study for the Formulation of High Speed Railway Projects on Hanoi-Vinh and Ho Chi Minh—-Nha Trang Sections
FINAL REPORT
Technical Report 3 Result of Baseline Survey for Environmental and Social Considerations

106 30’ Eastern longitudes. The boundaries are as follows:

(i) Bordering to the North with Ninh Binh, Hoa Binh and Son La.
(i) Bordering to the South with Nghe An.
(iii) Bordering to the East Sea with a 102 km long coast line.

(iv) Bordering to the North with Hua Phan Province of Lao People's Democratic
Republic with a 192km border.

2.20The Northernmost point of Thanh Hoa is Tam Chung commune of Muong Lat
district (20’30 Northern latitude, the Southernmost point is Hai Thuong commune of
Tinh Gia district (19'23 Northen latitude), the Westernmost point is the foot of Phu
Lang mountain in Muong Lat district (104’23 Eastern longitude) and the Easternmost
point is Nga Dien commune of Nga Son district (106’30 Eastern longitude).

2.21Thanh Hoa has 27 districts, towns and cities with a total area of 11,133.4 km?,
making up 3.4% of the country’s natural area, over 70% of land in Thanh Hoa are hilly,
mountainous areas and forests.

6) Topography and Geographical Features of Nghe An Province

2.22 The five-year environmental status report of Nghe An Province
summarizes the topography and geographical features of the province as follows.

(&) Topography: Nghe An is located at the eastnorth of Truong Son mountain range. The
provincial terrain is complicated diversity; it is divided with the system of rivers,
springs, streams, mountains and hills. The terrain slope direction is from the westnorth
to the eastsouth. The highest mountain is Puxalaileng (with 2,711m of height above
the seawater level) in Ky Son district. The lowest terrain area is the lowland districts
as Quynh Luu and Dien Chau; within these two districts, some locations have 0.2 of
height (above the sea-water level).

(b) Geographical Features: Nghe An is located within Central Region. The locality lays
at the coordinatives as 18 33’10 to 20 01'43” of the northern latitude and 103 52'53”
to 105 48'50” of the eastern longitude. The province is bounded with Thanh Hoa
Province to the north, with Ha Tinh to the south, with Lao People’s Democratic
Republic to the west and with East Sea to the east.

2.1.2 Soil Erosion

2.23 Soil erosion it is regarded as an alarming problem in the country in
general and in the north section in particular, it is usually caused by human activities
as well as natural hazards;, when farmers’ bad habit in using chemical fertilizer for
their cultivation and farming has been recorded mostly in Hanoi City, Ha Nam
Province, Nam Dinh Province and Ninh Binh Province. Meanwhile, river bank and
sea side are eroded by salinization and acidization found mostly in Thanh Hoa
Province and Nghe An Province. Since two these provinces are located in coastal
area, sea erosion commonly occurs here in two provinces.
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Table 2.1.2 Characteristics of Soil Erosion at Each Province

No Prog:?;e/ Available Documents Description
1 | HaNoi 5ECSR period 2006-2010, chapter 8, pp.127- | Erosion of the Red Riverbanks in Hanoi area has been
130. continuously causing damage to many crops, threatening the
stability of many public facilities, warehouse on the riverbanks,
even the lives of the people.
2 | HaNam No related information on soil erosion found in | N/A
the documents provided Ha Nam Province.

3 | NamDinh | The 5ECSR period 2005- 2009, pp. 87-90. Soil degradation at present is caused by 2 main factors: natural
factor and human factor; soil degradation is caused mostly by
salinity intrusion and alkali contamination; dirty substances
brought about by rain water and the wash away of soil by rain
water. The exploitation of soil to produce construction materials;
irrational use and shift in land use purposes (the change of
cultivation land to transport roads, irrigation ditches and canals,
especially the change of cultivation land to shrimp ponds.

4 | NinhBinh | No related information on soil erosion found in | N/A

the documents provided Ninh Binh Province.
5 | Thanh 5ECSR period 2006- 2010, Chapter 8, pp. 141- | The erosion of river bank and sea side happens annually at &
Hoa 147 speed of 0.5 — 1m/year. Thanh Hoa has 102km of coast and
1008km of dyke, of which there are 292km of level | to level Il
dyke, over 700km of level IV dyke and sea dyke

6 | Nghe An 5ECSR period 2005- 2009, chapter VI, pp.85- | Several natural factors have negative impacts on soil

87 and chapter V, pp130-142 environment of coastal and mountainous areas of Nghe An
Province. Landslide, erosion, karst process is happening
strongly.

Notes: N/A- Not available
Source: JICA Study Team

1) Soil Erosion in Hanoi City

2.24 According to 5ECSR provided by DONRE: Erosion of the Red Riverbanks
in Hanoi area has been continuously causing damage to many crops, threatening the
stability of many public facilities, warehouse on the riverbanks, even the lives of the
people. The authorities have made many efforts as regulating river embankment;
however, the erosion continues and causes severe consequences. The erosion
prone areas include Dai Do Dune, Phuc Xa Dune, Hai Boi Dune, Ngoc Thuy Ward,
Bat Trang Commune, and Duyen Ha Commune.

2.25 Two main factors that influenced the stability of the Red Riverbanks in
Hanoi are morphological changes and geological structure as well as topography -
geomorphology.

2.26 According to the topographic monitoring of riverbed and riverbank, the
erosion and deposition can be evaluated in the section from Thang Long Bridge;
specific is Thuong Cat area, Thuy Phuong area, where strong erosion occurred in the
left side of Ap Bac pump station. The mainstream has been in the right side for
almost 20 years and Thuy Phuong area tends to be eroded in depth; Chem-Thang
Long Bridge section: The flow directs at Tam Xa and the left bank is erode strongly.

(@) Duong Estuary—Trung Ha Area: In the years 2003, 2005, strong erosion and

encroachment reached to hundreds of meters into shore. This is the hot spot on the
riverbank erosion of Hanoi.

(b) Hanoi Port Zone: In the end of 1970s and in the beginning of 1980s, alluvial was

deposited dramatically from -5 level (1976) to +3 (1980) at Hanoi port. As a result, the
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main creek moved to the middle of the river. Thanks to the dredging activities and
renovation work of Hanoi transport sector since 1990s, Hanoi port has been improved
significantly. Particularly, on the cross-section, the deep creek re-formulates near the
port reaches the depth of -7 level which is enough for the large vessel.

(c) Yen So—-Duyen Ha Area: In the last five, six years, the flow squeezing the banks of
Duyen Ha caused strong landslides in this area. In 2005, the irrigation sector made
embankment for a segment of the river, so that the erosion phenomenon was limited.

2.27 Assessment of the geological structure and topography- geomorphology
shows the impact in the left and right banks of the Red River is very different. On the
basis of determining the role (specific gravity) of each element in the principle model
and the status of the system, the risk of instability of the route is evaluated according
to the criteria integrating the elements of technical conditions and it is divided into 4
sections with 4 risks of different landslides and destabilization.

2) Soil Erosion in Ha Nam Province

2.28 No information on soil erosion is found in collected documents in Ha Nam
Province.

3) Soil Erosion in Nam Dinh Province

2.29 According to 5SECSR provided by DONRE, current status and causes of
soil erosion are as follows.

(1) Current Status of Soil Erosion

(a) For Agricultural Land: Based on a quick survey, agricultural land is suffering
from degradation trend with imbalance nutrition structure due to fact that
monoculture and extensive cultivation has used too much pesticides and fertilizers.

(b) Signs of Soil Degradation Include: imbalance in nutrition structure, soil pollution,
soil acidization, impoverished soil. Causes of soil acidization are: the wash away
of alkali metal, alkali earth metal and the detention of aluminum and Fe;
unsuitable fertilization mechanism; the use of acid fertilizer; the contamination of
waste water containing acid and acid deposition in the ozone.

(c) For Coastal Land: Soil environment in coastal areas is often suffering from
impacts of natural disasters like: storms, floods, cyclones, tsunamis; residential
activities like: industrial, agricultural, transport, tourism activities, etc.As a result,
coastal land can be degraded and polluted from a variety of sources. Namely,
Coastal subsidence is commonly found in Nam Dinh coastal area and now section
in Hai Hau district with a length of 40km is being subsided. The most subsidence
is in the area from Hai Ly commune to Hai Trieu commune. It is 10-20m of
subsidence every year.

(2) Causes of Soil Erosion

2.30Soil degradation at present is caused by two main factors: natural factor and
human factor. Regarding natural factor, soil degradation is caused mostly by salinity
intrusion and alkali contamination; dirty substances brought about by rain water and
the wash away of soil by rain water. Regarding human factors, soil pollution is mainly
caused by human activities, which cause waste; the exploitation of soil to produce
construction materials; irrational use and shift in land use purposes (the change of
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cultivation land to transport roads, irrigation ditches and canals, especially the change
of cultivation land to shrimp ponds.

2.31Soil degradation has following types:

(@) Chemical Degradation: soil becomes acid with low organic contents and soluble
phosphate, poor alkali ion like: Ca**, Mg**.

(b) Physical Degradation: soil layer is thinner; structure becomes weakened;
absorption ability is low; soil is tight, inconvenient for developing short-term plants.

(c) Biological Degradation: biological activities are low due to the lack of organic
substances; soil is acid and contains many toxic substances.

4) Soil Erosion in Ninh Binh Province

2.32 No relevant information on soil erosion as the documents was provided by
Ninh Binh Province.

5) Soil Erosion in Thanh Hoa Province

2.33 According to 5ECSR provided DONRE, considering the natural conditions
of Thanh Hoa Province, with three forths of land area are hilly and midland with steep
slopes, when there are changes in the climate and ecology, especially vegetation,
they often lead to erosion, runoff, which triggers chemical degradation, loss of
nutrients and organic matter. Also, direct impacts from human activities such as
population growth, poverty, inappropriate farming techniques, deforestation,
infrastructure development, urban construction, industrial production, mining, soil
properties are altered and become no longer productive.

2.34 Salinization usually happens in coastal districts at different severity.
District with high salinization risks are Nga Son, Ha Trung, Hau Loc, along Lach Sung
estuary (Ma River), Quang Xuong, Tinh Gia districts at the estuary of Lach Ghep
(Yen River) and Tinh Gia district at the estuary of Lach Bach (Bang River).

(&) Dyke incidence: In 2008, there was some incidences from class | to Ill dykes:
e Collapse of culvert under Ta dyke Ma river at K13_875 in Vinh Khang commune,
Vinh Loc district.
o Collapse of Vinh Yen Dyke K3+600+625 left bank of Ma river in Vinh Loc;

o Collapse of dyke slope on riverside and crack on flood plains near dyke flood on
the left bank of Ma river from K23~K28 in Vinh An commune, Vinh Loc district;

o Destruction of culvert Trung Tuyet K7+145 left bank of Lach Truong, Hoang
Xuyen commune, Hoang Hoa district;

e Riverbank collapse near the dyke foot right of Len River in Hung Loc — Hau Loc;
o Riverbank collapse near the dyke foot left of Len River in Ha Phu, Ha Trung;
o Collapse of dyke slope on the left bank of Ma River dyke at K37,740 — K37,766 in
Hoang Hop, Hoang Hoa.
(b) River bank and sea side erosion

2.35The erosion of river bank and sea side happens annually at a speed of 0.5-1
m/year. Thanh Hoa has 102 km of coast and 1,008km of dyke, of which there are 292
km of level | to level Ill dyke, over 700 km of level IV dyke and sea dyke. On major

Source: JICA Study Team
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rivers with dyke (Ma River, Chu River, Len River, Lach Truong River), there are 178
spots with erosion, mostly on Ma river and Chu River with a 56,086 m length, there
are 52 spots with signs of erosion but without protective structure with a 35,500 m
length of which there are 20 dyke foot erosion spots threatening dyke safety. Many
parts by the river floodplains have high erosion speed at an average of 5-10 annually
affecting agricultural production of the localities. Sea and estuarial dykes of Thanh
Hoa are in the districts of Nga Son, Hau Loc, Hoang Hoa, Quang Xuong, Tinh Gia,
Sam Son town. After storm no. 7 in 2005, some dykes were terribly destroyed and no
longer provide stability during storm season, especially Hau Loc, Quang Xuong, Tinh
Gia and Sam Son town sea dyke, which in recent years have seen investment to
strength according to Decision 58/2006/QD-TTg by the Prime Minister. Structure to
protect the coast in the province is 53,195 m long, erosion spots without protection are
35,520 m long. Of which there are some fast erosion spots such as in Sam Son town.
Handling riverside and seaside erosion in the province every year caused hundreds of
billions locally and at central levels to timely resolve before storm season.

6) Soil Erosion in Nghe An Province

2.36 According to 5ECSR 2005-2009 provided by DONRE, current status and
causes of soil erosion are as follows:

2.37 Several natural factors have negative impacts on soil environment of
coastal and mountainous areas of Nghe An Province. Landslide, erosion, karst
process is happening strongly. Soil mantle has to suffer from the impacts and
changes according to this process. Thickness, fertility and humus of soil in erosion
area are thefore reduced. In addition to geological and terrain impacts, climate factor
is also affecting soil quality. Nghe An has to suffer from impacts of Lao’s wind,
making soil arid all the time, therefore leading to a lack of water for forests and plants.

2.38 Salinization has also affected agricultural soil in the river mouths of
communes like: Quynh Di, Quynh Loc, Son Hai, Quynh Thuan (Quynh Luu district);
Dien Bich, Dien Van, Dien Thanh (Dien Chau district) and Nghi Quang, Nghi Yen,
Nghi Thai (Nghi Loc district). Deforestation The overuse of chemical substances also
results in the acidization of soil. Unsuitable cultivation methods on sloping land also
lead to erosion and wash-away. Mineral resources exploitation and transport works
construction.

2.39 Coastal erosion is causing the erosion processes in coastal areas and
coastal estuaries, related to the operation of river and coastal waves and currents.
This process greatly affects the development and production life of coastal residents.
Ground cracking, landslide hazard phenomenon is due to the gravitational fast force.
It usually modifies slopes with gradients over 30.

2.40 Area of coastal protection forest and mangrove forest in Nghe An has
decreased from 7,268.38 ha in 1990 to 6,791.50ha in 2008.

241 The loss of coastal forest leads to landslide and erosion. Out of 45 coastal
communes, there are 19 communes suffering from landslide and erosion. At an
average annual landslide of 42 m, Nghe An loses 100ha coastal land per year. Many
landslides have intruded into residential areas like in Son Hai, Quynh Long; at some
sections like Quynh Bang, Quynh Ngoc, landslide and erosion speed averaged 150—
200 m/year. Coastal line along Dien Kim commune (Dien Chau district) landslide is
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up to 6km long. The section from Cua Lo to Cua Hoi (Nghi Loc district), before dykes
were constructed, had been strongly eroded, block house constructed by France in
1950, which used to 100 m away from coast line, is now right beside sea edge. Half
of sand mound, about 15m from Cua Hoi to Xuan Thanh was washed away.

2.42 The trend for landslide along Nghe An coastline is moving coast line
towards mainland, creating curvatures with the nose jutting out to the sea, which
used to be vacant land formed in the Quaternary. This is natural forest exploited
years ago. There are only a number of plants remaining like hassk, Melastoma affine.
In recent years, about 5,348.1 ha casuarina, acacia, Erythrophleum fordii, Santal
wood, Tea tree (out of 6,443.3 ha coastal hill land), however, still failing to recover all
area washed away and eroded.

2.43 It is necessary for Nghe An DARD to instruct divisions and local
authorities to strictly comply with Article 86, section 1, chapter IX of Law on
Environmental Protection regarding prevention and dealing with natural hazards and
environmental pollution.

2.1.3 Groundwater

2.44 Groundwater reserve is recorded to be rich in north section satisfying the
demand of residents, production activities, and business entities. However,
groundwater source is recently contaminated due to the sourrounding polluted
sources; waste water from factories, industrial zones, households etc. Besides,
overexploition of groundwater has also been found in different provinces. How to
utilize and protect valuable source of groundwater is the stakeholders’s concern now.

Table 2.1.3 Characteristics of Groundwater at Each Province

No Province / City Available Documents Description

1 Ha Noi Environmental Current Status Report of Hanoi | Hanoi is rich with water resources. There are not

City in 2008 (Hard copy, 325 pages), chapter | only water resources for irrigation, aquaculture,
Il, heading I.5 natural resources, pp. 13-21. | forestry, tourism and service but also underground
See the detail below. water resources with the potential reserve of
5,914,000 m3 per day. Therefore, over a decade
ago, underground water was exploited through
drilled well and nowadays it is the only resource for

city water supply.

2 Ha Nam Annual environmental status report in 2010, | Total potentially exploitable groundwater reserve of
Chapter 3, heading 3.2, pp.24-26. See the | Ha Nam Province is 165,000,000m? per year.
detail below

3 Nam Dinh BECSR period 2005- 2009, Chapter Ill, | There are four types od aquifers found in the

heading 3.2 Groundwater, p.53. See the detail | province. Among these, Pleistocene aquifer and
below Plioce aquifer is considered to be good for the
domestic use.

4 Ninh Binh BECSR period 2005-2009, Chapter Ill, Heading | There are 5 aquifers in Ninh Binh Province; Thai
3.1.4, pp.33-34. Binh formation, Hai Hung sub-formation, Ha Noi
formation, Vinh Bao formation and Dong Giao

formation.

5 Thanh Hoa 5ECSR period 2006- 2010 period, Chapter 3, | The ground water within the province of Thanh Hoa
pp. 52-53, Chapter Ill, heading 3.2: | is mainly found in storage aquifer and aquifers with
groundwater. See the detail below. cracks.

6 Nghe An A full report dated Aug. 17, 2011 on social and | The major two aquifers are found in the province
natural environment prepared by DONRE. and approximately 140,000 m3/day ground water is
5ECSR period 2005- 2009 (soft copy), chapter | exploited. The total used groundwater volume is
I, heading 3.2: Ground water, pp.39-41. 138,583 m3/day (among, 157,352 driven-wells and

40,410 bored-wells are located at the coastal area
and supply groundwater for 1,079,219 people
distributed within 232,356 households.

Source: JICA Study Team
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1) Ground Water in Hanoi City (Environmental Current Status Report in 2008)

2.45 Yen Phu water plant is the first underground water exploitation
construction in Hanoi. It is built in 1909 with the capacity of 10,000m? per day. As the
time of 2003, this water plant was improved and upgraded with the capacity of
462,500 m* per day. However, compared to the planned demand (water supply
system planning of Hanoi till 2010 and development orientation towards 2020 passed
by Prime Minister in Decision N0.50/2000/QD-TTg dated April, 24th, 2000), water
supply was not efficient and did not meet growing demand of the city, especially, in
urban areas, industrial parks. Until the end of 2006, the capacity of water plant in
Hanoi is 463,000 m3per day, in 2007, it is 820,000 m*/day. Therefore, in near future,
Hanoi will deploy to exploit the surface water for clean water supply; it is planned to
build a water plant located in Thuong Cat area to take water from Red river with the
capacity of 150,000 m? per day in the first period and partially from Da river water
plant with planned flow of 200,000 m® per day. Currently, in order to have domestic
water and water for production development, Hanoi exploit underground water in 3
following forms:

(1) Water Exploitation in Hanoi City

2.46Water exploitation is mainly managed by Hanoi Water Business Company. Red
River is the main source for underground water supply in Hanoi. Seasonal fluctuation
in Rea River level will directly affect the efficiency of water exploitation of Hanoi water
Business Company. This water exploitation is often draw water from aquifer with big
borehole diameter and concentrated in 12 big well group and 14 water supply stations
with the medium and small capacity; total exploitation wells are 200 wells. In 2004,
Nam Du Thuong with capacity of 30,000 m* per day, Cao Dinh well with 30,000 m*
per day, Bac Thang Long well in North of Vietnam with capacity of 60,000 m® per day
are put into operation in order to meet the demand of water using; at the same time,
Gia Lam water plant was upgraded with capacity of 30,000 m® per day, water plants in
region of Dinh Cong, Linh Dam, Phap Van that have Neogen aquifer are upgraded
into 9,000 m® per day. Establishment of many new water supply stations in industrial
parks, center of communes and districts led to the rise of water supply volume.

o Before 1954: 22,000-25,000 m® per day

e The 60s: 142,000-145,000 m® per day
e The 70s: 175,000 m*® per day
e The 80s: 300,000 m® per day
e The 90s: 350,000-390,000 m? per day
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2.47Figure 2.1.1 Bar chart express the development of centralized exploitation of
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Source: Environmental Status Report/2008/Hanoi DONRE

Figure 2.1.1 Water Exploitation of Underground Water in Hanoi City

underground water in time in Hanoi.

2.48Along with the industrialization and urbanization of the country, Hanoi also
proceed to build many new water supply stations in industrial parks, center of
communes and districts with large and growing scale. Currently, water exploitation
volume is about 580,000 m* per person and fold 23 times in comparison with the first
period. Average exploitation volume per year in 2007 in wells is written down in Table

2.1.4.

Table 2.1.4 Average Water Exploitation Volume in 2008 in Main Wells

STT Water Plant Exploitation Capacity No. Water Plant Exploitation Capacity
(m3 per day) (m?3 per day)
I Big well group I Big water supply station
1 Cao Dinh 62,000 1 Bach Khoa 2,500
2 Luong Yen 49,080 2 Bach Mai 6,500
3 Phap Van 22,464 3 Khuong Trung N/A
4 Ha Dinh 28,000 4 Quynh Mai 3,000
5 Tuong Mai 25,000 5 Lang Bac 20,000
6 Ngoc Ha 40,000 6 Van Don 4,800
7 Mai Dich 45,000 7 Kim Giang 2,000
8 Ngo Si Lien 50,000 8 Giap Bat 1,000
9 Yen Phu 110,000 9 Cao Xa La 10,000
10 | Gialam 20,000 10 Dong Anh 2,000
11 | Nam Du Thuong 42,700 11 Noi Bai 5,000
12 | Bac Thang Long 20,000 12 Thuy Loi 3,000
13 Don Thuy 5,400
14 Kim Lien 2,000
Total 514,244 Total 67,200
Total: 581,444

Note N/A: No data available in the reference document
Source: Environmental Status Report/2008/Hanoi DONRE

(2) Individual Exploitation

2.49Individual exploitation is managed by agencies, factories,
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)

units have to handle by themselves in drilling, serving eating and living demands and
productions of units. This form of exploitation often uses industrial exploitation wells
with medium diameter. Each unit can manage one to two drilled wells with exploitation
volume of about 50-1,000 m* per day and the time of exploitation is 5-10 hours per
day. Based on the investigation in 2005 (of National Monitoring Schemes), There are
about 500 individual wells in Hanoi. Average exploitation volume in 2006 is 130,000
m? per day.

2.50Currently, there are 15 exploitation units that got operational license with the
supply volume per year of 2-3 million m® and 4 units that got permission for exploiting
kaolin clay to full in Soc Son region.

Water Exploitation in Countryside

2.51Thanks to the support of UNICEF organization on capital and technology,
underground water exploitation serving for people in countryside and areas that
haven't been supplied with water from municipal water system has been improved
and sped up. Wells with small borehole diameter and pumped by hand (now, it is
replaced by motor pump) have capacity of 0.5-3 m* per day and each household has
one. Currently, clean water supply program in countryside has been improved. In
some regions, they built centralized water supply system, drilled well with big diameter
in order to serve eating and living demand of inhabitants in villages, communes.
According to updating statistics, there are approximate one hundred thousand wells
with exploitation capacity of 100,000 m® per day in 4 outskirt districts.

2.52Underground water exploitation with high intensity will lead to the negative
consequences such as degradation, limitation, aquifer contamination. In 2007, there
are 84 locations with 143 constructions in underground water exploitation monitoring
system in Hanoi City. Rising underground water exploitation volume leads to the
forming of funnel feature and results in a decrease of the level of underground water
exploitation in South of Red River. According to the sunken ground measure
monitoring results, change in underground water level in Pleitoce aquifer is one of the
reasons leading to the sunken ground in Hanoi. Based on the measuring figures,
consequences caused by low underground water level as the result of exploitation in 3
areas in Hanoi are:

(&) In North of Red River and Duong River (referred to as the South of Red
River): underground water level is relatively high and equal because exploitation
activities are not centralized and large; underground water maintains at natural
status.

(b) In Gia Lam: (located between Duong River and Hong River, referred as to area
of weak damage status), the underground water level is less affected by
exploitation activities and new water plants do not run at full capacity.

(c) In the South of Red River: underground water level changed a lot and pollution
level are increasing because of centralized exploitation, unsuitable well
arrangement and single exploitation without control strictly; this situation has not
been improved and there is no sign of recovery over years of monitoring.

o« Phap Van well group: is located far from river, therefore it is only affected
weakly by the aquatic factors. This well is running at the capacity of 22,464 m®
per day. The results of study show that the fluctuation of this area’s
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underground water level in 2007 is 3.22 m, almost the same as the fluctuation
in Red River but it is weaker. The lowest water level in 2007 is -24.71 m.

e« Ngo Si Lien well group: is far from river and in the area affected by aquatic
factor, so it gets weak effects. There are 17 wells in Ngo Si Lien well group.
The lowest water level here is -21.15 m in 2007, lower than water level of 1.65
m in 2005.

« Mai Dich well group: there are 21 exploitation wells with the average capacity
of 45,000 m? per day. This well group is arranged in the form of area. Because
it is far from water supply-Red River, weak supplementation, exploitation has
invaded into static reserves. The water level in 2007 continues to decrease;
the lowest water level in 2007 is 28.23 m, lower than the level of 0.003 m in
2005.

o Ha Dinh well group: there are 12 well running at the average capacity of 28.00
m? per day. In 2007, the lowest water level is -34.9 m. This is the center of
funnel leading to the decrease in water level and also the deepest place in
Hanoi water mining because it is located far from the supplement source of
Red River, on the other hand, this area has concentration of many water
supply stations such as Khuong Trung, Kim Giang, Khu Cao Xa La, Thuong
Dinh industry and many other single drilled wells of agencies and also the
exploitation activities make fast falling in water level, some signs of static
reserve invasion leading to the degradation of other exploitation wells. These
bad signs in well group will lead to the degradation of well and interruption in
exploitation if there is no suitable adjustment in exploitation volume. Notably,
this situation was warned in 2003 and the fact shows that the degradation in
well group as well as the development of funnel in the South of Hanoi is very
scientific and accurate. They are convincing enough for management
agencies to make appropriate adjustments to protect water resources.

(d) Source: Report on underground water status monitoring results in Hanoi in 2008-

Center of Monitoring and Natural Resource Analysis of DONRE.

2.53 Study results and negative development of lowering water funnel show
that overused exploitation and centralization in inner Hanoi will make decrease in
water level in large-scale. This is the reason of water degradation, affecting
exploitation wells and volume, increase in pollution and sunken ground. These
changes and warnings are very significant for continuous checking to make
adjustments in mechanism, suitable exploitation positions in order to protect water
source.

254  As regulated in Water Resource Law in Decree No.179 of the
Government, Decree N0.24/2005/ND-CP dated March, 17, 2005 on administrative
violation punishment in water resources, legal documents of Ministry of Natural
Resources and Environment and directions of City People’s committee; From
1995 to now, Hanoi authority issued 200 operational licenses.

2.55 Units, individuals in the City were issued 35 licenses in drilling wells and
in exploiting underground water. Currently, investigation and fine given to the
violators have been strengthened jointly by Division of Natural Resources
Management and Investment-Department of Natural Resources and Environment,
Department of Water Resources Management and specialized inspectors.
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2) Groundwater in Ha Nam Province (Annual Environmental Status Report in 2010)

2.56 Based on the report on the groundwater resource usage and protection
plan, the aquifers within Ha Nam are as below:

(&) Holocene aquifer (gh):
e The pronous aquifer with the mixed river — marine — lagoon sediment; Thai Binh
aquifer system was formed 3,000 years ago,
e The pronous aquifer with the mixed marine and lagoon sediment; Hai Hung
aquifer system was formed 10,000 years ago,
(b) Pleistocene aquifer (gp):
e The pronous aquifer with the mixed river — marine continental sedimentary, Vinh
Phuc aquifer system was formed 150,000 years ago,

e« The pronous aquifer with the continental sediment, Hanoi aquifer system was
formed 700,000 years ago,

« The pronous aquifer in Pleistocene sediment under Plioxen sediment, the aquifer
system was formed 1.8 to 5 million years ago.

(c) Karst fissure aquifer—-Dong Giao aquifer system was formed 185 to 225 million years
ago. Total potentially exploitable groundwater reserve of Ha Nam Province is
estimated about 165,000,000 m? per year.

Table 2.1.5 Summarization on Ha Nam’s Groundwater Aquifers

. Acuifers Depth Range and Thickness of
Aquifer 5 ; 5 . ;
Aquifer Signal Confined Aquifer Aquifer (m)
Pronous Halocene top confined aquifer
aquifer (ah) Holocene aquifer — Thai Binh Q32th | gh2 Itis 1.5 ~ 15m under the ground,
aquifer system the thickness is 2 ~ 3m (it is 6 ~
8m at some locations)
Hai Hung above | Itis 11 ~ 19m under the ground,
haft confined aquifer | the thickness is 5 ~ 13m
Holocene aquifer in Hai Hung Q1-22 | ghl It is 12 ~ 15m under the ground
hh below haft aquifer system (it is 22 ~ 25m at some
locations), the thickness is 0.5 ~
8m
Holocene - | Itis 12 ~ 26m under the ground,
Pleistocene the thickness is 11 ~ 32m
confined aquifer
Pleistocen | Pleistocene aquifer-Vinh Phuc aquifer | gp2 It is 30 ~ 35m under the ground,
e (agp) system the thickness is 10 ~ 20m
Pleistocene aquifer - in Hanoi Q2-31 | gpl It is 60 ~ 80m under the ground
Hn above haft aquifer system (it is 100m at some locations),
the thickness is 10 ~ 20m
Confined aquifer
Pleistocene aquifer under Plioxen gp - m, Q1 - Itis 80 ~ 100m under the ground
Q2
Fissure Karst fissure aquifer-Dong Giao | T2adg Itis 75 ~ 100m under the ground;
aquifer aquifer system the thickness of aquifer is
insignificant.
PR-sh It is >70m under the ground; the
thickness  of  aquifer s
insignificant.

Source: Applicative Environment and Geology Center under Vietnam Union of Science — Technology Associations — Ha Nam Province Groundwater
Resource Usage and Protection Plan.
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3) Ground Water in Nam Dinh Province (5ECSR 2005-2009 Period)

(1)

()

®3)

(4)

2.57 Nam Dinh’s groundwater is distributed majorly within 4 aquifers.
Holocene Pronous Aquifer (gh2)

2.58This is a shallow aquifer (it is the first aquifer from the surface-ground to the
under-ground) which is distributed widely from the western area to the eastern one.
The thickness of this aquifer changes within 2~2.8 m. This one is the unconfined-
aquifer of which the depth of general still-water level is 0.5~3 m; the water reserve of
this aquifer changes within 0.1~1.45 I/s. The subsoil-water's chemical types are
diversified; among, the most popular one is bicarbonate-chloride or chloride-
bicarbonate. The total mineralization rate is 0.58~3.80 g/l. The subsoil-water of this
aquifer is the light and brackish water. This aquifer has poor volume and bad quality.
Hence, it is though not a great source to supply water for the great-volume demand of
the daily living activities; it is still an important source which supplies water for
cultivation, livestock and the domestic purposes which need a small water volume.

Lower-Holocene Aquifer (gh1)

2.59The distributed area of this aquifer is wide within the entire province; the
underground-boundary of this aquifer is limited with the rocky mountains and hills’
roots at the west-north and the west-south area. The thickness of this aquifer changes
within 1.3~27.5 m. This one is located between two other aquifers (the higher one and
the lower one). Therefore, the ghl aquifer is the confined-one. The water-level of this
confined-aquifer changes within 0.5~3.4 m and its water reserve changes within 0.5~5
I/s. This one is considered as the rich water-reserve aquifer which is relatively shallow.
Thus, it is advantageous to exploit and use with a greatly exploited volume. However,
this aquifer contains the saline brackish water which can't be utilized for the daily
living activities (drinking, cooking, etc.).

Pleistocene Aquifer (gp)

2.60This aquifer is distributed widely, either. The aquifer thickness changes within
10~78 m. This is the artesian aquifer. The artesian water-level is usually 40~60 m
higher than the cover of the aquifer (at some points, this one can be 70 m). Hence,
this is also a shallow aquifer which is 0~2.25 m under the ground. This aquifer has
0.5~5 I/s of water reserve (this one can be over 5 I/s at some points). Within this
aquifer the zones of light-water and saline-water is separated remarkably. Therefore,
water at the northern zone is the saline-water of which the total mineralization is over
1 g/I; while at the east-south zone (near the beach) the water is the light-one of which
the total mineralization is 0.2 g/l. Generally, this aquifer type is classified as the rich
water reserve. The water-quality is basically good and the dynamic of this aquifer is
relatively stable and un-changes by-season; so it is the good water source supplying
for domestic demands.

Pliocene Aquifer (m4)

2.61The distributed area of this aquifer is also wide. Its thickness changes within
35~85 m. This is the artesian aquifer which is a shallow one, either. It is located at
0.6~1.2 m under the ground. The aquifer's water reserve changes within 0.4~11 I/s.
The water dynamic is relatively stable; it does not affected with the hydrometeorology
regime. This aquifer, generally, contains a rich water reserve which can be exploited
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to supply for the daily living activities (drinking, cooking, etc.). However, the limit
between the light-water zone and the saline-one has not defined officially.

4) Ground Water in Ninh Binh Pronvince (5ECSR Period 2005-2009)

2.62

(i) Upper Holocene aquifer, Thai Binh formation (QVI3tb)
(i) Lower Holocene aquifer, sub-Hai Hung formation (QVI1-2hh1)

(iii) Pleistocene aquifer, Hanoi formation (QII-1111hn)

(iv) Pliocene aquifer, Vinh Bao formation (N2vb) and

There are 5 aquifers in Ninh Binh Province as follows:

(v) Karste aquifer forming mid Carbonate Triat, Dong Giao formation (T2adg)

2.63 Of which, Pleistocene aquifer, Hanoi formation is the main source which is
extracted to provide domestic water in the province.

2.64 The ground water quality varies significantly by zones. The mineralization
is increasing toward the seaside zone. Western and northwest Yen Khanh district
areas have better ground water quality. Holocene aquifer could be polluted by
industrial and domestic wastes since it is linked directly to the surface water.
Holocene aquifer is extracted for bathing and breeding facilities cleaning. This source
also is the drinking water source when the rainwater is lacked.

2.65 Groundwater at Hanoi formation is in good quality, meeting the standard
of domestic water supply. However, some places are polluted by organic substances,
Fe, Nh4*, NO2, etc.

2.66 Groundwater at Thai Binh and Hai Hung formations is polluted by surface
water sources and fails to meet the domestic water supply standards.

2.67 Groundwater at Vinh Bao and Dong Giao formations is good, meeting the
domestic water supply standards.

5) Ground water in Thanh Hoa Province (5ECSR 2006-2010 Period)

2.68 The ground water within the province of Thanh Hoa is mainly found in
storage aquifer and aquifers with cracks. Ground water reserves in some regions are
statistically indicated in the following table.

Table 2.1.6 Ground Water Reserves in Certain Places in Thanh Hoa

3
T — Surzkeny1 grea aquiter | f round Water;esewebvclc%es,(m /dayc)z | —
1 | BimSon 45 T2dg 21,300 20,000 - 159,000 | Bim Son Report
2 | Ham Rong 100 Qp 4,000 2,000 9,000 - | Ham Rong Report
3 Sam Son 40 Qh2 480 800 26,000 | Sam Son Report
4 | Tinh Gia 790 Qp, 13,12, €2 16,620 173,000 | Tinh Gia Report
5 Phuc Do 320 Qp, t2, p2 - - 3,600 52,471 | Phuc Do Report
Grand Total 25,300 22,480 30,020 410,471
Source: Hydrological and Geological Survey Report in Thanh Hoa, 2000
2.69 In Thanh Hoa Province, there are aquifers rich or very rich of water. They

includue hollow aquifer Qp (QI-Ill), cracks aquifers of carbonate sediments. This
really is a rich potential source of groundwater in the province. However, to date,
there exist no accurate data on their reserves. In addition to the water aquifers above,
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there are some other aquifers for consideration, such as: 2sm, Olds; d1np; K2yc; QI-
Ill. Even though some aquiders classified in groups poor of water, it is possible to find
drill holes from which water reserve can meet common needs such as P2ct; P2yd.

2.70 So far the plain areas of Thanh Hoa include 3 locations where mineral
water or hot water, has been found, such as Cha Khot (Son Dien-Quan Son), Nghia
Trang (Hoang Xuan - Hoang Hoa) and Yen Vuc (Quang Yen—Quang Xuong). The
hot-water site of Cha Khot and Nghia Trang, according to existing data, show small
reserve. Water is found in some holes in Nghia Trang at the depth of 90m.

2.71 Mineral water site in Yen Vuc was found when the people drilled for water
in 1997. The areas of mineral water site covers 1 km2, including three villages of
Lang Vuc 2, Chinh Canh and Yen Trung. The water is found in laterite aquifer at
45-50 m depth from earth surface. This site is considered the site with good quality
significan-volume hot water.

6) Ground water in Nghe An Province (5ECSR Period 2005-2009)

(i)

(ii)

2.72 Nghe An Province has following main aquifers;

Pronous aquifer

« Holocene pronous aquifer (gh)

o Pleistocene pronous aquifer (gp)
Fissure and fissure-karstic aquifers

e Triassic aquifer.

o Fissure-karstic and cacbonation aquifer.

o Paleocoic aquifer.

2.73 The monitoring results of groundwater reserves are summarized in the
following tables.

Table 2.1.7 Summary on the Groundwater-Monitored Locations

: . Avaluated Rock Reserve (102 m3/day) :
Monitored Locations Aquifer
Level A+B Level C1
Hoang Mai 3.0 - toa
Vinh - Cua Lo 31 35 gh
Nam Dan - 6.0 qp

Note: Level A: Industrially valued mineral reserve (surveyed).

Level B: Industrially valued mineral reserve (extrapolated).

Level C1: Industrially valued mineral reserve (geological documents available).
Source: Groundwater of Central Region’s coastal flatlands, 2007.

Table 2.1.8 Potentially Exploitable Groundwater Reserve of Nghe An

Aquifer Qd (m3/day) | Qt(mP/day) | aQt(m3/day) Qtng (m3/day)
Halocen 111,152 3,145 943 112,095
Pleistocen 35,958 2,625 787 36,745
T3 n-rdd 69,189 998 299 69,488

Total 216,299 6,768 2,029 218,328

Note: Qd: Dynamic Reserve, Qt: Static Reserve, aQt: a Static Reserve Qtng: Potential Reserve

Source: Groundwater of Central Region’s coastal flatlands, 2007.
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(@)

Groundwater Exploitation and Usage Situation of Nghe An

2.74 According to Annual Environmental Status Report of 2008 issued by DONRE,
Nghe An has 420,317 driven-wells, 59,376 bored-wells which supply water for
560,052 households of 2,770,067 people; the total used groundwater volume is
138,583 m®/day (among, 157,352 driven-wells and 40,410 bored-wells are located at
the coastal area and supply groundwater for 1,079,219 people distributed within
232,356 households.

Table 2.1.9 Summary on the Wells Supplying Water for agriculture

Depth of Well | Watered Area
No. Commune No. of Wells Well type m) (ha)

| Coastal area 2,494 - - 654.3
Quynh Luu district 2,010 - - 352.3

- Quynh Nghia 10 | Bored 54 25

- Quynh Minh 700 | Driven concrete 42-48 80

- Quynh Luong 400 | Bored 10-14 100

- Quynh Bang 850 | Driven concrete 7.5 167.3

- Quynh Lien 50 | Bored 6-8 25

Dien Chau district 280 - - 302.5

- Dien Thinh 100 | Bored 6-8 95

- Dien Hung 180 | Driven concrete 45 207.5

Nghi Loc district 207 - - 47

- Nghi Thach 207 | Bored 5-6 47

Il Low mountainous land 45 - - 165
Xuan Thanh Farm 20 | Driven soil 15-35 40

Tay Hieu 3 Farm 25 | Driven soil 20-22 125

Source: Nghe An DARD, 2006.

(b)

()

(d)

Groundwater Exploitation Situation of Vinh

2.75The groundwater source within Vinh City is exploited for the demands of daily
living activities and the other needs. Most of the wells are the bored ones which
exploited the groundwater of Pleistocene aquifer. The groundwater within Vinh City
has been salinized since the over-exploited volume, so this water source can not be
utilized for the municipal concentrated water supply system. Hence, the major water
source supplying for Vinh City is from Lam river. The groundwater within Vinh is
exploited via the driven-wells or the bored-ones which is conducted based on the
model of UNICEF (the depth of well is often <30m) to supply for the demands of the
municipal people’s daily living activities.

Groundwater Exploitation Situation of Cua Lo Provincial-Town

2.76In Cua Lo provincial-town (including households, hotels, restaurants), the daily
living activities is supplied with groundwater. The groundwater is exploited at Nam
Cam to supply for Cua Lo. The households which have not served from this

concentrated water supply network develop the bored-wells or driven-ones to supply
for themselves; these wells mainly exploit the groundwater of Holocene aquifer.

Groundwater Exploitation Situation of Rural Districts and District-Towns

2.77While the coastal areas can exploit the groundwater for the domestic demands;
the district-towns of the highland districts can exploit the surface-water (rivers,
streams).
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(e) Groundwater Exploitation Situation of Rural Areas

2.78The rural people utilize the different water sources for their domestic needs, such
as: rainy-water, surface-water (river, streams, springs, etc.), groundwater (driven-wells

and bored-ones).

Table 2.1.10 Domestic Water Usage Situation of the Rural Areas in Nghe An Province

. Total Good-Quali No. of People Supplied
FEITES FaciIitieSs Y CIeamF-)WateEp B
Bored wells 21,556 92,458 10
Driven wells 180,371 817,344 77
Rainy-water tanks 52,966 94,353 5
Stream/ spring water 2,788 7,724 2
Concentrated water supply facilities 109 48,793 6
Total 258,150 1,060,671 100

Source: Five year environmental report/2005-2009/Nghe An DONRE

2.1.4 Protected Areas

1) Special-use Forest
Conservation Area, Landscape Protection Area, and Scientific Research and
Experimental Forest)

2.79

(National Parks, Nature Reserves,

Species/Habitat

Special-use forest stretches from north to south of the country as

described in VITRANSS 2, pp. 2-37 including national parks, nature reserves,
species/habitat conservation area, landscape protection area etc. For north section
the protected areas make up the most in Thanh Hoa Province, followed by Ninh Binh
Province, Nghe An Province and Hanoi City, except Ha Nam Province where no
special- use forest exists. The special- use forest plays important role in nature
conservation, tourism and research needing strict protection. As shown in the table
Hoa Lu Landscape protection area and Ba Trieu temple in Ninh Binh Province and
Thanh Hoa Province, respectively are regarded to be closed to the existing railway as
well as HSR and in need of consideration.

Table 2.1.11 Special-Use Forest at Each Province

No | Province / City Type Name of Special-Use Forest Area (ha)
1 Ha Noi NP Ba Vi (starching out in two province in Hanoi/6,486ha and 6,486
Hoa Binh/4,263ha)
LP Huong Son 4,355
2 Ha Nam - No special use forest exists. -
3 Nam Dinh NP Xuan Thuy 7,100
4 Ninh Binh NP Cuc Phuong (starching out in three provinces in Ninh 11,350
Binh/11,350ha, Thanh Hoa/4,982 ha and Hoa Binh/4,263ha)
SP Van Long 2,736
LP Hoa Lu 2,737
5 Thanh Hoa NP Ben En 12,033
NP Cuc Phuong (starching out in three province in Ninh 4,982
Binh/11,350ha, Thanh Hoa/4,982 ha and Hoa Binh/4,263ha)
NR Pu Hu 27,503
NR Pu Luong 17,662
NR Xuan Lien 27,237
SP Tam Quy 519
LP Den Ba Trieu 300
LP Lam Kinh 300
LP Ngoc Trao 300
6 Nghe An NP Pu Mat 93,525
NR Pu Hoat 65,611
NR Pu Huong 49,806
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| Total | 334,542 |
Note: NP: National Park, NR: Nature Reserve, SP: Species/habitat conservation area, LP: Landscape protection area
Source: MARD and DONRE, compiled by JICA Study Team

2) Wetland Reserves

2.80 In 2001, the National Environment Agency (now the Viet Nam
Environment Protection Agency/VEPA) recommended 68 wetland sites as having
environmental and biodiversity values. This list contains more comprehensive data
than any prior documents, and is regarded that it could serve as the foundation for
the identification of wetlands of national and international importance. Following table
shows the Isited wetland sites of the target sections.

Table 2.1.12 Wetland Sites of Biodiversity and Environmental Value in Vietnam
(2001, VEPA/MONRE)

No Province/City Name of Protected Area Area (ha)
1 | HaNoi Dong Mo, Ngai Son Lake 900
Suoi Hai Lake 1,200
West Lake 526
Ha Nam - No wetland reserve exists. -
Nam Dinh Xuan Thuy Wetland Nature Reserve 12,000
Littoral area of Nghia Hung District 9,000
Ninh Binh Van Long Wetland Nature Reserve 3,500
5 | Thanh Hoa Ben En Lake 3,000
Yen My Lake 95
6 | Nghe An - No wetland reserve exists. -
Total 30,221

Source: Viet Nam Environment Protection Agency (2005). Overview of Wetlands
Status in Viet Nam Following 15 Years of Ramsar Convention
Implementation. Hanoi, Viet Nam. 72 pp.

3) Marine Protected Areas

2.81 The MARD has submitted the Primer Minister a plan to establish a system
of 15 marine protected areas (MPA) (233,974 ha of marine-based water area and
64,147 ha of inland area). This plan aims to allocate 2% of the country’s marine area
for biodiversity conservation by 2010. Currently 4 MPAs is officialized, one of which
falls in the target sections in Khanh Hoa Province.

Table 2.1.13 Marine Protected Areas at Each Province

No | Province/City Name of Protected Area (S R | TS (T
(ha) (ha)

1 | HaNoi -MPA is not yet planned.

2 | HaNam -MPA is not yet planned.

3 | Nam Dinh -MPA is not yet planned.

4 | Ninh Binh -MPA is not yet planned. - -

5 | Thanh Hoa Hon Me MPA (Planned) 500 6,200

6 | Nghe An -MPA is not yet planned. - -
Total 500 6,200

Source: Website of Vietnam Development Forum
(http:/iwww.vdf.org.vn/Doc/2009/119WSVuThiHoaiThu210ct09.pdf)

4) Protected areas by International Treaty/Agreement (Ramsar sites, World
Heritages and ASEAN Heritages)
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2.82 Following areas are protected by international treaties on the natural
environment. There are not World Natural Heritages or ASEAN Heritages in the
target provinces in the north section.

Table 2.1.14 Protected Areas by International Treaty/Agreement at Each province

No | Province/City Type Name of Protected Area Area (ha)
1 | Ha Noi - No natural protected area by international
treaties exists.
2 | HaNam - No natural protected area by international
treaties exists.
3 | Nam Dinh Ramsar Xuan Thuy Natural Wetland Reserve 12,000

Biosphere | Red River Delta Biosphere Reserve (starching 726,798*
reserve out in three provinces, Thai Binh, Nam Dinh
and Ninh Binh Provinces), and total area is

726,798 ha
4 | Ninh Binh Biosphere | Red River Delta Biosphere Reserve 726,798*
reserve
5 | Thanh Hoa - No natural protected area by international
treaties exists.
6 | Nghe An Biosphere | Western Nghe An Biosphere Reserve 1,303,285
reserve
Total 2,042,083

Note: *726,798 ha is the total area of Red Delta Biosphere Reserve in three provinces
Source: Fourth CBD Report, UNESCO website, IUCN website, Ramsar Convention
website

5) Other Important Areas to be Concerned (IBA and EBA)

2.83 According to the information from Birdlife International, following Important
Bird Area (IBA) and Endemic Bird Area (EBA) are found in the target section.

Table 2.1.15 Other Important Areas to be Concerned

No Province/City Type Name of Protected Area Area (ha)
Ha Noi - No IBA exists. -
Ha Nam - No IBA exists. -
Nam Dinh IBA Xuan Thuy 12,000
IBA Nghia Hung 7,600
4 Ninh Binh IBA Cuc Phuong 22,200*
5 | Thanh Hoa IBA Cuc Phuong 22,200*
6 | Nghe An IBA Pu Mat 91,113
Hanoi-Nghe An EBA Annamese lowlands 5,100,000*
IBA 132,913

Total

EBA 5,100,000%

Source: Birdlife International Webpage (2012), EBA area streaches from Hanoi to Da Nang,
over Vietnam and Laos territory.

2.1.5 Landscape

2.84 The only information available on important landscape is the landscape
protection area category under the special-use forest. Besides these areas, there are
other areas of natural and cultural importance. Following table shows the major
landscapes known in the city/provinces in the north section.
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Table 2.1.16 Chalacteristics of Landscape at Each Province

No Province/City Description
1 Ha Noi « Huong Son Landscape Protection Area
« Hanoi City area has a plenty of sites of cultural importance.
Ha Nam « No information was available.
Nam Dinh « No information was available.
4 Ninh Binh o Hoa Lu ancient capital area has the culturally important
landscape
o Karst formation area represented by Tam Coc.
5 Thanh Hoa « Den Ba Trieu landscape protection area
o Lam Kinh landscape protection area
« Ngoc Trao landscape protection area
« Ham Rong Cultural Relics (War Relic from Vietnam-US War)
6 Nghe An « No information was available.

Source: JICA Study Team

2.1.6 Forest

2.85 The forest area is classified into three categories, namely protection forest,
production forest, and special-use forest. The special-use forest is the protected
areas discussed in 2.1.4 above. The protection forests are mainly situated in the
mountainous area for soil conservation, river bank for erosion control, and for coastal
area for wind break and sand protection.

2.86 In the north section, Thanh Hoa and Nghe An Provinces have large forest
areas in the western hilly areas, while there is coastal vegetations along Nam Dinh,
Ninh Binh, Thanh Hoa and Nghe An Provinces being regarded as important.

Table 2.1.17 Forest Area by Type

.Unit: Ha

No Province/City Forest Ratio Protection Production Special-use Sub-total
1 Ha Noi 7.1% 2,936.64 1,703.95 1,404.41 6,045
2 | HaNam 8.6% 6,279 2,489 0 8,769
3 Nam Dinh 1.7% 2,917.16 0 85.43 3,002.59
4 Ninh Binh 19.1% 12,443.6 459.26 17,948.24 30,851.10
5 | Thanh Hoa 46.7% | 232,816.56 249,302.14 83,921.75 566,040.45
6 Nghe An 51.0% 527,111.98 313,386.52 178,404.59 1,018,903.09
Total 784,504.94 567,340.87 281,764.42 1,633,610.23

Source: DONRE/DARD of each province, compiled by JICA Study Team.

2.1.7 Biodiversity
2.87

The biodiversity is under threat through the socio-economic development,

especially by the pressure on landuse change from forest to development area,
excessive water use and water contamination. Along the north section, the forest
remains in the hilly area in the western side of the provinces, while there is effort by
the government to manage and conserve mangrove and coastal vegetation in the
eastern coastal area.
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Table 2.1.18 Charateristics of Biodiversity at Each Province

No Province/City Available Documents Description

1 Ha Noi The 2008 Environmental Current | Due to the socio-economic development of the area, natural
Status report, Chapter Ill- Heading | vegetations remain only in protected areas, namely Ba Vi
V, page 288-319. National Park and Huong Son Landscape Protection Area.

West Lake. Other than these areas, dominant ecosystem is
flat paddy area

2 Ha Nam Annual environmental status report | Ha Nam has 4 typical natural ecological systems. Ha Nam
in 2010, Chapter 6, pp.46-49. has 51 species of plants at high level with different ecological

amplitude.

3 Nam Dinh The Environmental Status Report | The major forest ecosystems exist in the mangrove forests,
period 2005- 2009, Chapter VI- page | coastal area, and small area of inland mountainous area.
91 to page 100 XuanThuy National Park serves as the home for migrating

birds including many endangered species.

4 Ninh Binh Five Year Environmental Status | Ninh Binh is the province with diversified and rich
Report period 2005-2009, Chapter | ecosystems, divided into five distinguishing systems: forests
7, pp.102-122. on limestone mountains ecosystem, hilly ecosystem, delta

ecosystem, marine ecosystem, and coastal ecosystem.

5 Thanh Hoa Environmental current status report | There are two national parks and four nature reserves in the
2006- 2010 period, Chapter 4- page | province, where rich flora and fauna were recorded.
119 to page 125 Recently, both flora and fauna are degraded due to over

exploitation of the forest resouces.

6 Nghe An Environmental current status report | Western part of the province is recognized by UNESCO to
2005- 2009, Chapter 7 — page 95to | be biosphere reserve, where the large forest ecosystem
page 105 exists. However, the ecosystem has been degraded due to

illegal logging, excessive hunting/fishing with illegal trading.

Source: DONRE, compilied by JICA Study Team,5ECSR/2005-2009/Nghe An DONRE

1) Biodiversity in Hanoi City (2008 Environmental Current Status Report of Hanoi
City)

(1) Biodiversity and Ecosystem

(a) Diversity of Landscapes and Ecosystems

2.88

(b)

Laying with the Northern Flatland, Hanoi has only 2 types of landscape
terrain, such as: the low hilly — mountainous terrain and the flatland one. For the
ecology, the flora and fauna of Hanoi’'s natural ecosystems (both the terrestrial
and subaqueous ones) perform the typical characteristics of those landscape

types.
Diversity of Terrestrial Ecosystems

2.89 Based on the basic characteristic as the specifically covered vegetation,
Hanoi has the endemic ecosystems as follows:

e The forests located within the shallow areas (planted forests or restored
forests): these ones are located concentrated in the hilly and mountainous
areas of Soc Son.

« The wilderness: these ones are distributed in the rural districts.
2.90

291 Based on the landscape terrain and the external morphological
appearance, the ecosystems can be classified into the on-rocky-mountain
ecosystem, the soil-mountainous and the hilly one. In addition, based on the land-
use models, there are the agricultural ecosystem and the urban one.

However, the low-land forestry vegetations have the greatest biodiversity.
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(c) Diversity of Inland Fresh-water Basin Ecosystems

(i)

(ii)

(iii)

Spring

2.92  This water basin is only distributed in the hilly and mountainous terrain
or at the upper-stream of the major rivers. The endemic aquatic creatures are
aquatic flora (macrophyta), the plentiful larva of the insects, Thiariadae,
Viviparidae, small-fish species.

2.93 The rock-sticking alga species, which are the basic living conditions of
many fish species and the invertebrate-fauna, develop well due to the great
transparency. This ecosystem has great rate of the endemic species.
Moreover, there are many species which are living within this ecosystem have
not been discovered. The spring waster-basin is distributed only the the hilly-
zone of Soc Son district (at the location near Tam Dao mountainous zone).

River

294 This is an important living environment of the fish species. The
riverbed fauna is very plentiful with shrimp, crabs, clams, snails. The flood
season is the important time of many river fish species which has given their
eggs out within, before or after the flood-season. Hanoi has Red River system
of which the tributaries are Duong and Nhe; furthermore, there is Ca Lo River
which is a tributary of Cau River at the northern area. However, with the urban
features, Hanoi has also the system of the wastewater drainage-rivers, such
as: To Lich, Kim Nguu, Set of which the environmental water quality is so bad;
hence, the aquatic creature system is less abundant; there are mainly the low-
level creatures which prefer to living in an anaerobic environment with great
organic volume.

Rivulets, Canals and Culverts

2.95 The rivulets and canals are concentrated mainly in the rural areas to
take the role in the irrigation. The aquatic creature system is less abundant
and has no endemic species.

(iv) Lake

2.96 This is a specific feature of Hanoi. Depending on the topographic
condition, Hanoi is the locality which has the greatest number of lake within
Vietnam. According to the statistic date of Hanoi Water Drainage Company
(the data of 2001), Hanoi has about 110 natural and artificial lakes and ponds.
In the urban area, there are 24 lakes of which the total water-surface area is
765 ha and the total water volume is 12.5 million m®. The water-levels of lake
are so different between the dry-season and the rainy-season (1 to 1.5 m), so
the rainy-water regulation capacity of these lakes is relatively great. The roles
of Hanoi’s lakes are specified as below:

o Rainy-water regulation;

e Landscapes, historical Storing and supplying water for irrigation purposes;
e Supplementing for the ground-water source;

o Receiving and storing the deposited matters;

o Climate regulation;
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v)

o For sporty — entertainment — tourist activities;
o Wild animal sources, biodiversity;

e Aquaculture (fish, mollusca);

e Cultural features.

2.97 Among Hanoi's lakes, West Lake (Ho Tay) is the most significant. This
one has 540 ha of the water-surface area and the most beautiful landscape.
With the specific characteristics, the lake has itself specific creature system.
The fish species are mainly the ones of which the foods are at or near the
surface of lake. The lake-ecology is threatened with the migration of many
strange fish species, pollution, eutrophication, water-level change.

Ponds

2.98 The ponds’ sizes are smaller much then the lakes’ ones. Many ponds
were dug to breed fish; besides, there are also many natural ponds which
have been wild. The average depth of these ponds is around 1m; the pond-
bed is mug layer of which the thickness is 20 to 40cm. The ponds contain a
great nutrient volume. Within the pond environment, the overload aquatic
creatures develop greatly. The pond-bed creature system is main Giun-it-to
(Oligochaeta).

(vi) Wet-rice fields

2.99 This is specifically waster-basin of the tropical area of ASIA. The
water-level is shallow and depends on the seasons. The temperature of water
environment is high, the aquatic creature system is less abundant, the
dissolved oxygen concentration is small. The wet-rice fields are mainly
distributed in the rural districts.

(vii)Reservoirs

2.100 These are the artificial water-basins. In the initial period of the
overload water volume, these ones must perform the anaerobic stage and be
polluted with some poisonous substances due to the terrestrial vegetation su
phan huy. As the survey data, there are some reservoirs only in Soc Son
district.

(viii) Lagoons

2.101 The endemic one for this water-basin is Van Tri lagoon (in Dong Anh
district). Due to the natural features, the temperature ratio within these
lagoons is often higher and the dissolved oxygen concentration is smaller
(compared with the indicators of the other water-basin types). Within the
lagoon ecosystem, the developed aquatic-flora is the basic conditions of the
invertebrate-animals developing plentifully at the lagoon-beds. Most of fish
species living within the lagoons are the atmospheric-air-based breathing
species, such as Siluriformes.
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(2) Reasons of Biodiversity Degradation

(@)

(b)

(€)

(d)

(e)

Over-exploitation, unsustainable utilization of biological resources

2.102 The municipal people in general and the ones in Soc Son district in
particular have been utilized the biological resouces (wood extraction, wild fauna
hunting and catching, deforestation for firewood, etc.) with the destructive ways
(electric and mine are used for fishing,). In recent years, the rural population
increase rapidly; in addition, the consumption models of the urban people have
been changed; the traffic network has developed. Thus, Hanoi has been
accessible more and more for both the internal and the external markets. These
great changes are causes of the over-exploitation on the biological resources that
leads to the biodiversity degradation.

Land-use Reform

2.103 In recent years, the socio-economic development demands have
narrowed the area of the natural ecosystems which have great biodiversity or
transferred this area into the secondary-ecoystems, such as: the developments of
infrastructure, urban areas, etc. Therefore, the habitats of creature species have
been separated or isolated into the small scattered zones that prevent the
migration and the exchange between the wildlife groups. As the results, many tiny
creature populations, which are in the great risk of being destroyed, have been
formed.

Environmental Pollution

2.104 Besides the global climate change (the increased temperature, the risen
CO; volume), Hanoi's environmental quality have been urgent at some locations
and sometimes. Most of lakes within Hanoi, the residential zones and the other
urban area have been impacted with the eutrophication which are the cause of the
phytoplankton blooms (alga bloom). It should be focused that the Microcystis spp.,
which is an hazardous alga affected to the habitats of many aquatic creature
species as well as to the water environment, plays an important role in the
phytoplankton blooms within the inland lakes.

2.105 In addition, the pesticides used for agricultural cultivation and the
untreated wastewater discharged from the factories and enterprises have affected
to the creature habitats as well as threatened to the human health.

Imported Invasive Species

2.106 In recent year, many imported invasive flora seedlings have made up an
economic efficiency. However, the uncontrolled introduction of some new seeds
and pets can potentially affect to the indigenous species, which can be extinct
since they had to compete and fight for the habitats and the food sources.
Moreover, the new ones can bring with the epidemic deseases which will affect to
the indigenous species.

Weak management capacity

2.107 To assess on the shortcomings of environmental and biodiversity
protection, Polictis Ministry’s Resolution No. 41-NQ/TW indentified that “The
natural resources have been over-exploited without plans at many locations; the
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(f)

biodiversity is threatened seriously”. Besides the above mentioned reasons, the
biodiversity protection and management has been weak; especially, it should be
focused that the management on Hanoi’s lakes has not been synchronous.
Depending on the functions of lakes (detention reservoirs, tourism, culture—history,
etc.) the authorities are assigned to manage the lakes. There maybe 4 agencies/
sector which together manage Guom Lake (Hoan Kiem Lake). At present, the
agencies which take part in management on Hanoi's lakes are Ha Noi Water
Drainge Co., Ho Tay Investment and Exploitation Co., PMU of The Project
constructing the infrastructural facilities surrounding West Lake, Ha Thuy Co.,
Park Co., Hanoi Culture—Sport-Tourism Department, Hanoi Zoo, People’s
Comittees of districts as Ba Dinh, Hoang Kiem and Tay Ho.

Others

2.108 Hanoi’s population has trend to be increased (both the natural population
increase and the mechanical one) that will certainly make up a pressure which
leads to the over-exploited natural resouces, especially the biological resources.
On the other hand, the population growth also leads to the environmental pollution
during the production and the consumption.

2.109 Hanoi is the capital as well as a developing economic hub of Vietnam.
During the progress of economic development, industrialization and urbanization,
the infrastructure has been developed rapidly (traffic network, power supply,
services, tourism). The socio-economic development and the arisen waste
discharging sources will certainly impact to the environment in general and to the
biodiversity in particular. The construction of infrastructural facilities, especially the
traffic lines (roads) has narrowed the habitats of wild animals as well as separate
or isolate their continuous habitats.

(3) Change Trend of Biodiversity

2.110 During the socio-economic development, Hanoi’'s biodiversity has made many
important changes. Besides the positive activities of biodiversity, the risks threatening
to the biodiversity have been increased, especially in the recent years, due to the
socio-economic development pressures. Hence, Hanoi's biodiversity has trend to be
depredated, specifically as follows:

(&) Impacted Ecosystems

2.111 According to the studies on West Lake’s ecosytem, the lake has a great
risk of organic pollution which is caused by the greatly N and P-nutrient contained
waste-water from the residential zones. On the other hand, the solid waste is
discharged without control at the watersides, especially at the locations along
Thanh Nien street. The eutrophication within West Lake as well the other lakes
often causes of the phytoplankton blooms. During the blooms, some algae
species, especially Microsystis, discharge the toxns into the water environment.
After the phytoplankton blooms, a huge volume of dead algae make seriously bad
smell. The dead algae sink to the bottom of lakes and reduce the bottom oxygen,
hence, many fish and aquatic species are Kkilled.
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(b)

(€)

Both the and subaqueous ones

2.112 Forests are perfect home for most of wildlife species of terrestrial
ecosystems, especially the vertebrates (mammals, birds, reptiles). According to
the studies on Soc Son hilly ecosystems, the pressures of socio-economic
development has destroyed the natural forests of this region; Soc Son has had
only some areas of planted forests of which the biodiversity is not bad. The
infrastructural developments at the hilly area where the biodiversity is great have
separated and isolated the wild animal's habitats into the scattered narrow areas;
so the fauna populations have high risk of extinction.

Reduced Quantity of Flora and Fauna

2.113 As the result of studies and the statistic data, the quantity of many rare
and precious species have been reduced remarkably. The reasons of this
situation are the over-exploitation and the lost habitats of wildlife creatures.

(4) Countermeasures in Biodiversity Conservation

(@)

(b)

()

Forest-Fire Prevention Measures

2.114 To conduct the forest fire fight effectively, the province has established a
system of forest-fire fight and prevention boards which comprise one municipal
one, seven district boards, 47 communal ones and 59 forest-fire fight and
prevention teams. In addition, the province has developed the forest-fire forecast
station, the reservoirs and 55 km of fire-prevention runways, etc. In recent years,
there have not mostly been any forest-fire incidents; but there have been some
small fires at the forest-edges (these were mainly by the local people’s activities,
such as; smoked bees and animal trapping. The forest-ranger staffs, the local
government and people have made the great efforts to achieve the above
mentioned results of the forest protection. However, it is necessary to invest more
equipment and devices for the forest protection. Most of the fire-fighting
equipment, devices and means are the rudimental ones which have not meet the
requirements of the perennial and effective forest-fire prevention and fighting.

Measures of Natural Forest Protection and Preservation

2.115 To supplement more the forest-ranger staffs who protect the special use
forests and the protective forests, especially Ba Vi National Park and Huong Son—
My Duc forest to protect effectively the available natural forest area, to maintain
the precious and indigenous gene sources;

2.116 To educate and propagandize to enhance people’s awareness of forest
protection; To combine synchronously between the environmental protection and
ecotourism;

2.117 To give out the strict sanction for the forest-related violations (exploiting,
transporting, buying and selling the animals and wood illegally;

2.118 To invest to supplement more devices and means for preventing the
forest-fires caused by human and natural conditions.

Environmental Protection within the Special Use Forests

2.119 The special use forests play the major roles as the natural protectors, the
national ecosystem standardized-models, the forestry flora—fauna gene sources,
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(d)

(e)

the scientific study service, the historical — cultural relic and landscape
preservation zones, the tourism zones. Hence, the special use forest environment
protection takes an important part in the preservation and development of the
forest ecosystem, the flora—fauna gene source, the forest animals as well as the
scientific studies. Thus, the organizations and individuals who run the business of
tourist services within special use forests have responsibilities to protect these
ones (not deforesting cutting/ falling-down trees/ plants, not trapping and hunting
the rare and precious wild animals, etc. as well as securing the sustainability of
tourism environment.

The Result of 5 Million Hectare Afforestation Project

2.120 The project “afforesting newly 5 million hectare of planted forest within Ha
Tay (the old province) has been implemented since 1999 (as the report of Ha Tay
DARD in Document No.41/SN-BCDA dated May 5th year 2008): Up to present,
the project has planted 2,636.8 ha, taken care 10,560.8 ha, protected 30,094.4 ha.
However, these ones have not the expected targets. These planted forests are
located mainly in Huong Son, Ba Vi, Son Tay, Chuong My and No.1 Army Infantry
General's School. The forest management organizations are the local forest
management boards, the households who have been allocated the forestry area
for protection, the individuals or organizations who plant, take care or protect
forests. The major flora species which are afforested within the planted forests are
Sau (Dracontomelon duperreanum), Tram (Burseraceae), Bo De (Styrax
tonkinensis), Lat-hoa (Chukrasia tabularis A. Juss), Nhan (Euphoria Longana), Vai
(Litchi chinensis), etc. Furthermore, in these forests, there are also the supporting-
trees of which the major ones are Keo-tai-tuong (Acacia mangium) or the
agricultural crops. In the initial years, these forests were not covered with full-
canopy.

The Socio-Economic Achievements of the Project

2.121 The project has created jobs, improved the living standards of the labor
force of communes as well as enhanced people’'s awareness of forest protection
and development.

2.122 Furthermore, the project has taken part in the green-covering of the bare-
hills and mountains within Hanoi. The local people have been allocated to protect
and developed; initially, they have used the allocated forest area effectively and in
the right-purposes.

(5) To Enhance Afforestation in Period 2006-2010

2.123 To complete the targets covering the bare hills and mountains with greeneries,
protecting the available forest area, preserving and developing the natural forests,
rising the forest-covered rate from 7.4% to 8.6% as well as improving and minimizing
the environmental pollution.

2.124 To plant the urban forests and trees within the historical — cultural relic and
landscape preservation zones to make up the landscapes, to attract the both domestic
and foreign tourists as well as to take part in the local economic development, the
local people’s income improvement.
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2.125 To research to plant the multi-function species which can protect the
ecological environment and have great economic-values.

2.126 To protect 10,442 ha of the available forest area in Ba Vi and of the project
661 within Hanoi. To zone to preserve, protect, develop and restore 1,132 ha of
special use forest in Huong Son. To afforest newly 3,500 ha of forests in Ba Vi,
Chuong My, Son Tay and the the zone surrounding Huong Pagoda mountains.

2.127 To afforest to replace the available forest area which has not met the
requirements of the protective forests, has bad quality or are the productive forests
which it's time to be exploited.

2) Biodiversity in Ha Nam Province (Annual Environmental Status Report in 2010)

(1) Current Situation and Progress of Biological Diversification Recession

() Current Situation of Forest Area

2.128 Ha Nam has 7,550 ha forest square, of which 5,232 ha for natural forest,
2,318 ha for planted forest, 629,98 ha for planning land for forestry.

2.129 Thanh Liem and Kim Bang districts have special used forest and planted
forest for greenery cover. Plants in these areas are raspberries, grass...and some
long life plants or wooden plants. There have been many forest exploitations that
did not follow forest protection regulation causing the reduction in land for forest.

2.130 However, there have been many programs on planting forest in order to
cover the greenery; Ha Nam has implemented the program well. The planting and
forest development activities have been concerned more thoroughly. In 2008, Ha
Nam planted 56 ha, protected 4,380 ha, and developed 1,694 ha.

Table 2.1.19 Current Forest Area by Forest Type

Unit: Ha
No ltem 2000 | 2005 | 2006 | 2007 | 2008 | Changeind
years
1 | Natural forest square 7,752 6,871 6,782 6,240 5,232 -2,520
2 | Planted forest square | 1,684 2,222 2,181 2,253 2,318 +634
3 | Total forest square 9,436 9,093 8,963 8,493 7,550 -1,886

Source: Statistical Yearbook 2008

2.131 Reasons for biological diversification recession

Over load natural resource exploitation makes the unbalanced ecological
system

Construction material processing industry in Hanoi has developed strongly in
recent years. Limestone mountainous square is being narrowed to reduce
land for coverage and lose the ecological system for limestone mountain.

Wooden demand and wild animal hunting is increasing, leading to the
biological diversification recession.

Cultivation technology, vegetable protection in order to increase plant
productivity

Abuse vegetable protection chemicals and fertilizer to increase plant
productivity lead to the loss of benefit microorganism and creature and cause
biological diversification recession.
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()

®3)

¢ Industrial development and urbanization

e The urban and industrial development narrow the agricultural land squares,
which increase the urban waste, of which there is toxic and dangerous
chemicals, cause the imbalanced ecological system.

o Ha Nam is suffered from big waste source from Hanoi city, which cause Nhue,
Chau Giang and Day river pollution and effect to natural animals and plants.

o Forest fire effects to some valuable animals and plants.
Plant Ecological System

2.132 Ha Nam has 4 typical natural ecological systems. Ha Nam has 51 species of
plants at high level with different ecological amplitude.

Forecast on Biological Diversification Recession

2.133 In coming years, construction material industry will become one of key
economic sector in Ha Nam, it means the area of limestone mountains will be narrow
and lead to the loss of ecological system on mountain as well as the animal or plants.

2.134 Industrial and urban development lead to the increase in waste water from
Hanoi and other parts in Ha Nam flowing to rivers in Ha Nam. Surface water in Ha
Nam rivers and lakes is polluted seriously, and many valuable plants as well as
animals, plants are going to disappeared.

3) Biodiverstiy in Nam Dinh Province (5ECSR period 2005-2009 of Nam Dinh
Province)

(1)

Current Conditions and Changes in Biodiversity Degradation

2.135 |In order to have an overall assessment current conditions and changes in
biodiversity degradation in Nam Dinh Province, the report shall analyze the variety
characteristics of species and gene pools in agricultural production; biodiversity of
mangrove forests in Xuan Thuy national park and Nghia Hung coastal alluvial
deposits; biodiversity in forest eco-system.

(a) Species and Gene Pools
2.136 For species which are selected to grow and breed:

2.137 Main food plants selected to cultivate include rice, corn, peanut, potato,
soybean, etc.

Table 2.1.20 Production Volume of Plants in Nam Dinh Province

Unit: Ton

No Output 2005 2006 2007 2008 2009

1 | Rice 782,549 964,259 931,769 929,061 889,020
2 | Com 18,672 19,659 17,086 19,111 17,893
3 | Peanut 22,722 24,855 24,232 25,729 21,170
4 | Soybean 4,469 5,298 5,584 5,368 3,963
5 | Potato 44,125 46,175 35,648 35,574 29,031
6 Other kinds of second crop plants 334,561 429,009 357,474 356,588 305,299

Source: Nam Dinh DARD

2.138 Domestic cattle are mainly: buffaloes, pigs, cows, and poultry, etc.

Table 2.1.21 Quantity of Poultry and Cattle in Nam Dinh Province
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Unit: No. of Livestock

No Domestic Cattle 2005 2006 2007 2008 2009

1 | Pigs 774,975 832,205 810,558 748,025 747,068
2 Poultry 5,398,507 5,278,354 5,405,583 5,533,482 6,051,746
3 Cows and Buffaloes 48,026 53,893 55,547 48,173 43,631

Source:Nam Dinh DARD

2.139 In recent years, poultry herds tend to increase while the opposite trend is
happening in herds of cows and buffaloes. In localities, there appears many farm
models, extensive industrial farming model like: model of raising super lean pigs,
super egg ducks.

2.140 Fresh water creatures, which are raised in ponds, swamps, lakes, are
mainly species of high economic value like: grass carp, silver carp, carp, mud carp,
crayfish, etc. Besides that, other types of marine creatures of high economic
value like: trionychid turtle, frog, snake, Taiwan Tilapia, snakehead fish, spotted
catfish, climbing perch, pangasius, are also being raised and developed in Giao
Thuy, Hai Hau, Nghia Hung, Truc Ninh, My Loc.

2.141 Other marine creatures in brackish water and salt water are mainly
prawns, clams, sea crabs. In recent years, a few species of high economic value
are also being raised like: glacilaria asiatica, bostrichthys sinenesis, epinephelus,
Litopenaeus vannamei, male tiplapia, etc.

Table 2.1.22 Production Volume of Aquaculture at Nam Dinh Province

Unit: Ton
No Output 2006 2007 2008 2009
1 Freshwater 17,239 18,327 19,923 22,460
2 Brackish water, Salt water 16,322 14,083 19,759 19,739
Source: DARD

2.142 Outstanding characteristics of biodiversity in agricultural eco-system are
that there are only a few species due to mono-farming method. Selected species
often have pre-eminent features in terms of productivity and quality. Therefore,
breeds created by cross-breeding or imported from other places have led to the
disappearance of local species.

2.143 At present, there has been a change in use purpose of cultivation land.
Specifically in coastal areas like Giao Thuy, Hai Hau, Nghia Hung, rice fields and
land for salt production have been shifted to aquaculture land (Nam Dinh
provincial people’s committee approved 2 projects on the production of
aquaculture breeds and 18 projects on changing low productivity rice fields and
sedge and salt production land to aquaculture farming land with total area of 953
ha); some places in Nam Dien commune have also implemented conversion of
rice fields into land used for growing flowers, bonsai. Some places also changed
agricultural land into industrial land. In addition, due to population growth, demand
for housing land is growing. Change in land use purpose is the factor impacting
output of agricultural production. Accordingly, the number of domestic cattle and
plants has also changed to meet the demand for food of residents.
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(b) Natural populations of animals and plants:

2.144 The overuse of pesticides has affected the helpful species and led to their
reduction in number. Details are as follows:

(i) There is a significant reduction in the number of fish, shrimp, and small shrimp

in low-lying fields.

(i) Crabs, frogs, snakes, gastropods have become rare

(i) Helpful raptors have almost disappeared.

(iv) Population of helpful insects have also decreased.

(c) Mangrove Forest

Mangrove Forest in Xuan Thuy National Park:

2.145 Total area of Xuan Thuy national park: 7,100 ha, of which floating land
with forest covering 3,100 ha while flooding land covering 4,000 ha. This is the
1st national park of our country participating Ramsar treaty. This area is
known to the world not only for being the largest mangrove forest in Vietnam
but also for being the largest “platform” in the Indochina area on the migration
way to avoid winter of bird from the North to Australia and vice versa.

Changes in Eco-system of Mangrove Forest:

2.146 The coverage of mangrove forest has increased due to afforestation in
areas, which were deforested before. However, the increasing coverage does
not result in an increase in biodiversity. Some species like: Sonneratia,
aegiceras, bear's breech develop rapidly. On the other hand, other species
like Ixora coccinea fail to adapt to the environment. Ixora coccinea is very
helpful for shrimp, fish and other living things in water. The reduction in Ixora
coccinea has negative impacts on marine creatures in particular and living
things in water in general.

2.147 Biodiversity has significantly reduced due to overexploitation and
irrational aquaculture planning. The use of toxic chemical substances, the
rapid development of shrimp ponds, and oyster farming have reduced the
number of ephemera, badly affected habitats of living things like migrating
birds and other marine creatures.

2.148 Biodiversity in marine creatures is also affected due to destructive
exploitation and water contamination.

2.149 Biodiversity in planted trees grows due to the fact that local residents
imported fruit trees and shadow trees from other places to the province.
Structure of domestic cattle has also changed to increase productivity and
quality.

2.150 Exploitation of medicinal plants in National Park happening at high
scale has reduced the number of medicinal plants out in the nature.

(d) Forest Eco-system

2.151 Nam Dinh has 3 main forest eco-systems: mangrove forest, coastal
protection forest, mountainous and hilly protection forest.
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2.152 Mangrove forest and coastal protection forest are mainly located in Xuan
Thuy national park and Nghia Hung alluvial deposit, among which Xuan Thuy
national park is the largest mangrove forest in the north.

2.153 In Xuan Thuy national park, mangrove forest develops on muddy terrain
while casuarina forest develops on sand mound. Natural forest area in Xuan Thuy
national park is up to 2,000 ha; buffer zone has more than 1,000 ha mangrove
forest. Xuan Thuy national park has flooding habitats like:

2.154 Habitat with mangrove wood trees: this kind of habitat has a complex of
flora like: Sonneratia, aegiceras, bear’s breech. Area: 1,596 ha.

2.155 Habitat on shrimp ponds: mainly distributed in the northern Con Ngan and
a small area in the middle of Lu mound right next to Vanh Luoc dyke. Area: 182
ha.

2.156 Casuarina forest habitat: casuarina forest is planted in narrow forest strips
right next to the sea. Casuarina forest can be used to protect mangrove forest
from wave and sand. It is also the habitat of birds. Therefore, it is necessary to
encourage forest protection and growing. Area: 97 ha.

2.157 Forest area in Nghia Hung coastal alluvial deposit is 2,000 ha. Casuarina
protection forest is planted along dykes and Con Mo mound. Mangrove forest is
planted on sandy mud strips or mud from coastal area of Nam Dien to Con Mo,
creating habitat for krills.

2.158 Hilly and mountainous protection forests of Nam Dinh Province: not many
mainly distributed in Vu Ban, Y Yen. Area: 100 ha. Main trees: acacia, pine,
eucalyptus.

(2) Reasons of Biodiversity Degradation

2.159 Irrational exploitation and use of natural resources are the major reasons of
biodiversity degradation. Detail is shown below.

(@)

(b)

Population Pressure

2.160 Economic life of a majority of people, especially people living in coastal
areas mainly depends on the exploitation of natural resources. As population
grows, the use of natural resources, including biological resources at the top, is
increasing. The overexploitation of natural resources is resulting in biodiversity
degradation. In rural areas, economic development can be obtained mainly thanks
to agricultural production development; therefore, the biggest pressure is the
increasing demand for land used for cultivation, farming, aqua-culture. Such
increasing demand leads to the shift in land use purpose, which brings about
changes to biological habitats, causing significant impacts on natural eco-system.
Rapid urban and industrial development has put some pressures on environment
and biodiversity. The expansion of urban space and industrial zones have
decreased agricultural land, changed land use structure and degraded biodiversity.

Unsustainable Exploitation

2.161 The overexploitation of marine products and the use of destructive
exploitation means are contributing to the decline in biodiversity. At present,
despite prohibition from local authorities, people still secretly use electrical surge
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(d)

methods to exploit marine products in lakes, ponds, ditches, canals, and low-lying
fields. Fish catching by electrical surge is rather simple, which can help farmers
collect a large quantity of fish and shrimps but can destroy a variety of other
creatures. The exploitation by net with small loop can help collect even small
marine creatures, which causes significant reduction in species of creatures.

Environmental Pollution

2.162 Waste arising from economic and residential activities is causing more
and more serious pollution. At present, in industrial activities, a majority of
wastewater remains untreated before it is dumped into the environment; waste
fails to be effectively treated especially in rural areas. Overuse of pesticides and
fertilizers is also resulting in serious environmental pollution. Residential activities
are dumping more and more waste. In addition, awareness of environmental
protection remains low; the waste treatment and management proves to be
ineffective. Environmental pollution can also originate from aquaculture ponds and
boats, which dump waste water into environment; or natural disasters like storms
and floods.

2.163 Toxic components of waste when spread into environment shall become a
factor causing changes to habitats of creatures, which may lead to the death of
creatures.

Climate Change

2.164 According to reports of IPCC, people’'s health, eco-systems and socio-
economic systems all are impacted by climate change. Vietham is one of few
countries mostly affected by climate change. Nam Dinh, being contiguous to the
sea and being the downstream of the Red river delta, therefore, has to suffer from
many impacts of natural disasters such as:

(i) Destroy habitats; narrow down habitats of creatures; reduce a great number of
species.

(i) Destroy sources of nutrition, water for creatures.

(iii) Change characteristics, practices of a number of creatures.

(iv) Relations between creatures in the ecosystem change due to impacts of
natural disasters, especially when nutrition chains are broken.

(v) Natural disasters can cause variation in a number of species of creatures
especially low level creatures. Therefore, new species of creatures can
appear.

(3) Forecast of Changes in Biodiversity Degradation

2.165 Natural species shall experience a reduction: living things populations reduce
due to overexploitation and overuse of pesticides.

2.166 Changes in plants and domestic cattle: new breeds of plants with high
productivity accounts for increasing area. Local breeds are narrowed down and can
be lost if not used.

2.167 Area and quality of mangrove forests shall be reduced: the shift in land use
purpose in coastal flooding areas to agricultural production land, aquaculture land has
made mangrove land, natural resources especially living things reduce.
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4) Biodersity in Ninh Binh Province (5ECSR period 2005-2009)
(1) Changes in Bio-Diversity

2.168 Ninh Binh is the province with diversified and rich ecosystems, divided into
five distinguishing systems: forests on limestone mountains ecosystem, hilly
ecosystem, delta ecosystem, marine ecosystem, and coastal ecosystem. Each of
these ecosystems is featured by typical characteristics in terms of species and
population, which determine biodiversity.

2.169 Marine plants and animals include species living in water bodies (lakes, ponds,
swamps, rivers, springs, and coastal submerged areas)

2.170 Floating plants: 187 species identified, including 88 species in fresh water
(under 4 algae phylums) and 99 species in coastal areas.

2.171 Marine animals include 30 floating species, 45 bedding animals (fresh water).
For coastal area, there are about 30 floating species, 188 bedding species, more than
100 sea fish species.

() Terrestrial Plants and Animals

() Plants: there are about more than 2000 species, including 230 families, of
about 436 species of wood trees with trunk diameters of 30-100 cm, 226
species of herb trees, 145 species of decoration trees, 98 species of rare and
specious trees, many of these listed in the World and Vietnamese Red Book.

(i) Animals: 233 species of vertebrate animals, 64 species of mammals, 140
species of birds, 40 species of reptiles, 20 species of amphibians, 1,800
species of insects. 40 species are listed in Viethamese Red Book

(b) Summarized Main Reasons for Recent Degrades are as Follows:

2.172 Unplanned land use: conversion of forest lands and submerged areas into
agricultural land and aquatic farming areas; urban expansion and infrastructure
development has have led to destruction of ecosystem and habitats. Fresh-water
submerged land is now facing threats from irrigational system and conversion into
rice fields. Urban space expansion has cause the shrinking of agricultural and
forestry land, the change in land use structure and also reducing biodiversity.
Narrowed greeneries and water surface have caused serious consequences of
several species of creatures.

2.173 Unsustainable use of bio-resources: poverty is one of the reasons for such
unsustainable usage. Poverty may often lead to:

(i) Over exploitation of aquatic resources, usage of mass-killing means

(i) Unplanned wood logging

(iif) Hunting and trading of wild animals in an uncontrollable manner.

2.174 Intrusion of foreign species: the intrusion of foreign species such as
pomacea caniculata and Eichhoriacrassipes is just a serious threat to local bio-
diversity. Their drastic growth have caused negative impacts on the environment,

over dominating local species, destroying crops and reducing productivity of
plants and husbandry.

2.175 Environment pollution: Environment pollution caused by various sources is
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believed the reason to threat local bio-diversity: leading to death and reduction of
animal population, destroying local structure and habitats as well as living
environment of creatures.

2.176 Forest fire: Forest fires often have serious impacts on living environment
and bio-diversity for local areas.

2.177 Besides, due to tourism development orientation set forth by the province,
eco-tourism has been the priority for the province. If tourism development plan is
inappropriate, tourism activities can even cause destruction of natural landscape,
and reducing bio-diversity in that sense.

Forecasts and Measures

2.178 In the near future, Ninh Binh will become an attractive tourism destination at
national and regional levels, and will also have several industrial zones and clusters
put into operation. The issues on landscapes and ecosystem as well as biodiversity
will be even hotter due to more serious impacts. For protection, there is a need for
integrated measures in environmental protection framework. It is also important to
implement strictly the plan for mining and natural resource extraction, which has been
approved. It is also important to carefully consider before conducting mining projects
that may have impacts on the environment.

2.179 Forests, especially for rocky mountain forests, are under various types of
negative impacts which caused reduced quality, reduced diversity and damaged
ecosystems. According to statistics of DONRE in 2005—-2009, 38 illegal deforestation
cases were found which damaged 454.4 ha of forests and also during this period 23
forest fires occurred, taken down 11.66 ha. For that reason, failed implementation of
plans can be expected if the recent rate of forest fire and violations keeps its pace as
it was seen in 2005-2009 period. In the future, in that scenario, Ninh Binh will likely
lose 93.2 ha. However, it is important to note that the use of natural resources,
including forest and rocky mountains, for socio-economic development is unavoidable.
The question is how to use them most effectively and efficiently to avoid depletion and
degrading.

2.180 As the bio-diversity values are mostly in the three mentioned special-use
forests, it is necessary to protect these three zones in order to preserve genetic
diversity, bio-diversity.

2.181 For the case of Cuc Phuong National Park, it is firstly to develop a plan for
resettlement of existing people out of the area. At the moment, 650 persons have
been relocated to buffer zone (from forest core). However, about 2,000 persons are
still living in the areas along Buoi River, and 50.000 others are in the buffer area.
Production, hunting, logging activities — despite certain control — are still threats to the
park.

2.182 For the case of Van Long Conservation Zone, in order to protect biodiversity,
it is necessary to minimize impacts from mining activities (limestone) in service of
constructions and cement productions in the nearby. Strict inspections must be
conducted over air emissions and air pollution prevention efforts in regards of
industrial units in Gian Khau industrial parks.

2.183 Hoa Lu forest is now under operation as tourism destination, and it is
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considered a necessary action, but the following issues must be addressed: to
minimize impacts on ecosystem and biodiversity, especially on fauna system. Noise-
generating sources such as automobiles and vessels must not be allowed freely in the
forest core; not to held cultural activities and events (performance, camping) in the
forest, not to hold feeding services in the forests; not to develop resorts in the forest

core.

(i) To share profits from tourism with preservation efforts

(i) To spend more on practical efforts and work for bio-diversity and environmental
protection

(iii) To enhance public awareness to ensure local people and visitors understand the
importance and role of bio-diversity and protection measures, and to promote their
active participation in conservation efforts in the province.

5) Biodiversity in Thanh Hoa Province (5ECSR Period 2005-2009 of Thanh Hoa)

(1) Biodiversity Status in Thanh Hoa

() Terrestrial Ecosystems

Flora

2.184 Thanh Hoa province's forest system is mainly comprised of deciduous
tropical forests, semi-evergreen tropical forests, secondary forest or grassland,
scrub and planted forest, with rich and diversified flora, fauna species. There
are various rare and precious wooden species, e.g. Lat, Pmu, Samu, Lim
Xanh, Tram Huong, Tau, Sen, Vang Tam, Doi, De, Cho Chi, etc. Moreover,
there are also various bamboo species, rattan species, etc. Thanh Hoa forest
quality was degraded seriously due to over-extraction in the last decates. Rare
and precious species now only exist in high mountainous and remote zones
and in national parks.

Fauna

2.185 Thanh Hoa forest fauna used to be abundant and rich. However, they
are degraded seriously. Comparing to other provinces in the north, the fauna
system is still rich in Thanh Hoa, comprising many species of reptiles, deer,
monkeys, birds, mammals, and others. Especially, there are various precious
species in Thuong Xuan area, including, tiger, panther, bear, pheasant. The
fauna system is rich and diversified in Ben En National Park and Xuan Lien,
Pu Luong, Pu Hu natural reserves, comprising many special species:
Callosciurus  erythraeus, Bos gaurus, Polyplectron bicalcaratum,
Trachypithecus francoisi delacouri, Ursus thibetanus. Many of them are in
Vietnam and World’s Red Book.

Timber Reserves

2.186 According to experts, the forest of Thanh Hoa is below average
category, having estimated reserves of about 16.6 million m*® of timber and
more than 900 million bamboo trees. More than 90% of the current timber
forest is categorized as young and poor forest. Rich and average forest area
accounts for only 6.6% and is distributed scatteredly on the mountains in
Vietnam—Lao border zone and in Pu Ma, Pu Ring, Pu Kha, Pu Luong, Pu Hu
at elevation of 700m-1,200 m, far from roads and residential areas, mainly
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comprising of watershed, protective forests. Poor forest prevails in <700 m
elevation hilly zones near roads and residential quarters.

(b) Natural Reserves and National Parks System

2.187 Thanh Hoa has four conservation areas, namely Pu Luong, Pu Hu, Xuan
Lien and Sem Tam Quy) and two national reserves (Ben En and Cuc Phuong).
Natural reserves are mainly distributed in western mountainous area. They are
characterized by lower mountainous forest and lowland forest (tropical rain forest
on the Lower Mountain and lowland forest on Limestone Mountains). There are
several rare and precious species, e.g. Bos gaurus, “Mang Roosevel”). The rare
species include endemic (Gaur, Bring Roosevel, Trachypithecus francoisi
delacouri, Cunninghamia lanceolata, Fokienia, Burretiodendron hsienmu,
Camellia pleurocarpa, Erythrophleum fordii, etc.

(c) Effects of Biodiversity Degradation

o Forest Ecosystem

2.188 Thanh Hoa forest coverage ratio has been increasing in recent years.
However, the provincial forest is mainly comprised of planted forest and poor
forest where biodiversity is poor.

e Wetland Ecosystem

2.189 Aquaculture in the coastal districts has severely affected to mangrove
forest and coastal wetland zone in recent years, causing loss of habitat for
many aquatic species and degrading the ecological features of the lagoon.
The lagoon is changed, altering water regulating function, causing salinity
intrusion, affecting to people’s life.

2.190 River and lake ecosystems are also excessively exploited, degrading
aquatic resources. In large-scale reservoirs, e.g. Yen My Lake, Muc River
Lake, unsustainable fishing threatens habitat of many aquatic species,
degrading aquatic resources. A number of some species have been reduced
significantly in Ma and Chu Rivers.

e Marine Ecosystem

2.191 Most of the pelagic ecosystem of Thanh Hoa is in decline. Causes are
primarily due to overexploitation of fisheries resources, particularly by
destructive tools. In addition, the marine ecosystem is severely threatened by
wastewater, sediment and oil spill.

2.192 Ecosystems of coastal and shallow seas are also vulnerable. Marine
environment is polluted by waste from industrial activities, agriculture,
aquaculture and municipal waste. Declining water quality led to the decline in
the number of species. Some species may be locally extinct.
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Degraded Natural Species

2.193 According to the latest survey of the project "Conservation of Pu
Luong - Cuc Phuong limestone landscape”, some species in Pu Luong nature
reserve is severely degraded. Especially Trachypithecus francoisi delacouri -
an endangered threatened species in global level) is declining in population
structure as well as quantity. Some rare and endemic plant species are
serious decline, such as Cunninghamia lanceolata and Fokienia in Xuan Lien
natural rserve, Erythrophleum fordii in Ben En National Park and Camellia
pleurocarpa in Hoi Xuan, Quan Hoa.

(2) Cause of Biodiversity Degradation

(a) Population Growth, Poverty and Urbanization

Population Growth

2.194 Population growth imposes both positive and negative impacts on
biodiversity. Proper Population growth imposes both positive and negative
impacts on biodiversity. Proper population distribution and well awareness on
environment preservation and biodiversity development will affect positively to
biodiversity protection.

2.195 In the contrary, improper population distribution and poor awareness
will alter biodiversity since their livelihood depends on natural resources and
excessive utilization will degrade habitat and growth of species.

Poverty

2.196 The poor, especially those living in areas with low production of
agricultural products, subject directly to the genetic diversity, species diversity
and ecosystem diversity. Significant role of biodiversity for life is reflected in
the following aspects: to contribute to ensuring the health and supplying
nutrition, reduce vulnerability, development of crop varieties and livestock, use
of resources that could not be produced among others. However, because of
the economic benefits, the poor do not care about the greater benefits from
biodiversity and have to pay for these actions that degrade biodiversity.

2.197 Man is a product of both nature and the subject's creative natural
environment; Human are social environment product and also the society
subject. Natural environment and social environment have dialectical
relationship in the human existence and development. Therefore, poverty
reduction should be conducted in parallel and combined in harmony with
biodiversity conservation.

Urbanization

2.198 The province's urban population to total population has been
increased from 9.8% in 2005 to 10.4% in 2009. The expansion of Thanh Hoa
urban space, urban construction and Nghi Son industrial zone causes
decrease in agricultural and forestry land, changing the structure of land use,
narrowing green area and water surface which are habitat of many species.
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(b)

()

(d)

2.199 Rapid urban development, while the urban infrastructure is not
adequately developed, causes increasing environmental problems, negative
impacts on natural ecosystems, altering vitality and fertility production of many
species.

Industrial development and infrastructure construction

2.200 Thanh Hoa industrial growth rate reached 12.9% per year averagely in
2005-2009 period.

2.201 Industrial development and infrastructure construction are one of the
causes of environmental pollution. Pollutions such as smoke, dust, gas,
wastewater, solid waste have great impact on the structure of populations,
communities, making the change in species in the ecosystem in unsustainable
manner.

2.202 Mining, development of large water reservoirs, hydropower plants e.g.
Cua Dat hydropower plant in Thuong Xuan district causes great change in
landscape, affecting to eclogical system of Xuan Nhien Natural Reserve: more
than 5,000 ha of protected areas were flooded when water is retained in the
reservoir. Development of Trung Son hydropower plant, Ba Thuoc 1 and 2
hydropower plants will also cause extinction of some species.

Trade and Tourism Services Development

2.203 The output value of provincial commercial production, services and
tourism has been increased 8-9%/year recently. Commercial activities, services
and tourism have various impacts to biodiversity.

2.204 Thanh Hoa has great potentialities for tourism development, especially
eco-tourism (Muc River lake basin of Ben En National Park, Cam Luong fish
spring, Pu Luong, Xuan Lien and Sen Tam Quy Natural reserves. Biodiversity is
the physical basis and foundation for ecotourism development. Proper tourism
development in combination with biodiversity conservation will generate resources
for sustainable development.

2.205 However, if tourism activities are not planning, managing properly, they
will cause negative impacts to biodiversity, such as destruction of biological
resources and polluting the environment.

AFF Sector Development

2.206 AFF sector development can have positive and negative impacts on
biodiversity. Appropriate biodiversity protection will contribute to increase
productivity, agricultural, forestry and fisheries production outputs.

2.207 Production value of agriculture, forestry and fisheries in the province has
been increased 7.3% per year in recent years. Besides the remarkable
contribution of agriculture, forestry and fisheries in the province's economic growth,
they also cause considrable adverse impacts on biodiversity degradation.
Landuse conversion for expanding agricultural land is causing pressure on natural
resources, especially mangroves foresty area in the Nga Son, Hau Loc, Hoang
Hoa and Quang Xuong district due to expansion of shrimp breeding farms; a
considerable area of natural forest in the mountainous districts are also cleared for
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(e)

development of rubber, sugarcane and cassava farms; the development of Cua
Dat hydropwer plant in Thuong Xuan district also occupied a considerable forest
land.

2.208 In agriculture, the transformation of plant varieties and animal breeds are
promoted aiming to diversify production, improve the efficiency of agricultural
production. However, it also causes negative impacts due to change of food
sources of species. Some species were extinct. Some species are imported,
causing change of ecological structure.

2.209 Improper and excessive use of chemical pesticides in agricultural
production contaminates water, soil, air environment, killing various useful species
in the agricultural ecosystem, especially the insects that feed on pests, toxic to
livestock, poultry, leaving pesticide residues in agricultural products cause food
poisoning, toxic directly to humans.

2.210 Fertilizers are important factors to increase crop Yyields. However,
chemical fertilizers often have negative impacts on biodiversity, reducing humber
of species in some ecosystems.

Unsustainable Exploitation and Use of Biodiversity Resources

2.211 Biodiversity is developed following natural laws. The use and exploitation
of resources that are contrary to the natural growth will affect to the sustainability
of the system, altering biodiversity. Moreover, inappropriate exploitation and use
of biodiversity will degrade and destroy biodiversity.

2.212 Current status of improper mining and mineral resources extraction:

(i) Excessive Hunting and Overfishing: hunting is a major threat for a number
of endemic and in danger species. Currently, illegal hunting of wildlife still
occurs in protected areas, e.g. Phu Luong, Pu Hu, Xuan Nien natural reserve
and Ben En national park, which cause of biodiversity degradation in this area.

(i) lllegal Logging: Although the rangers of the province have made great efforts
in forest protection, illegal logging is still taking place in many localities.
According to the management committee of Pu Luong Nature Reserve, illegal
logging in the core area of protected area has often happened in recent times.
Green iron wood extraction has been occurred in Ben En National Park in
2007-20009.

(i) Wildlife Species Trading: The environment police in close cooperation with
relevant bodies have inspected establishments that illegally breed wild
animals in Thanh Hoa City, Tho Xuan, Nong Cong and Dong Son districts. It is
found that 1 establishment is illegally breeding Varanus salvator (a rare and
precious wild animal category IIB) and 1 establishment stored wood illegally.
In 2009, two cases of wild animal breeding were detected in Thach Thanh
district. One case also was detected in Van Ha town, Thieu Hoa distrct.

2.213 In five months of 2010, the authorities inspected 24 wild animal
breeding establishments, 9 wild animal meet processing bases in Thanh Hoa
City, sanctioning 4 business, confiscating 11.3 kg snake, 8.6 kg Varanus
salvator, 5 kg Viverra zibetha Linnaeus and 25 kg wild pork meat.
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(f)

(9)

(h)

(i)

Exotic Species

2.214 *“Mai duong” tree invasion is taking place seriously in mountainous districts
of Thanh Hoa Province, especially in Yen My reservoir, Nhu Thanh district.

2.215 Exotic species are great potential theats to agriculture production and
environment.

Environmental Pollution

2.216 Environmental pollution (i.e., waste water, air emission and solid waste) is
the direct threat to biodiversity, causing decrease in number of individuals,
indirectly destroying habitats of wildlife species.

2.217 Rapid industrialization and urbanization in coastal areas causes adverse
impacts on the environment, coastal resources and in the oceans. The industrial
parks, hotels, motels, restaurants in the coastal areas discharge large amounts of
untreated waste water and solid waste into rivers and the sea, polluting water
environment. Consequently, marine and coastal ecosystems are degrading. In
recent years, a large area of mangroves in the coastal districts was dismantled to
develop shrimp breeding ponds. The coastal sand is also used for shrimp culture
causing serious degradation of biodiversity in coastal and tidal areas.

Forest Fire

2.218 ltis reported that forest fires are reducing in recent years: from 6 cases in
2006 on 17,602 ha; to 4 cases in 2007 on 4.98 ha, 3 cases in 2008 on 7.5 ha, 3
cases in 2009 on 1.4 ha, respectively. However, 18 cases occurred in the first 6
months of 2010, covering 53.71 ha. Forest fire often occurs in Muong Lat district
(8 cases), Dong Son district (2 cases), Ha Trung districts (2 cases), Tinh Gia
districts (4 cases) and Thanh Hoa City (1 case).

2.219 Forest fires causes not only economic damage but also adverse impacts
on the environment, causing flash floods, biodiversity decrease and landscape
altering as well as adverse impacts on national security among other.

2.220 Besides natural causes such as prolonged dry weather, human activities
in economic development planning and practices as well as flame cultivation
agriculture, forestry practices, burn cultivation, hunting, gathering forest products
are also altering forest sustainability. Forest dismantlement for mobile cultivation
is still prevailing in mountainous districts (Quan Hoa, Ba Thuoc, Quan Son, Nhu
Xuan and especially in Muong Lat district).

Natural Disasters

2.221 It is reported that Thanh Hoa Province is often hit by an average of 0.63
storms and tropical low pressure. Moreover, flash flood also occurs in western
mountainous districts of the province. Flooding in the lowland area (Ha Trung,
Nong Cong, Thieu Hoa, and Yen Dinh) is increasingly, affecting to ecosystems
and biodiversity resources.

2.222 Natural disasters have negative impacts on many aspects of biodiversity
components as: destruction of habitat, narrowing habitat of the species, reducing
the number of individuals significantly.

2.223 Source of nutrition, drinking water sources being destroyed also affect the
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lives of many species.

2.224 The relationships between species in ecosystems are altered by the
effects of natural disasters, especially when nutritional chain is broken.

2.225 Natural disasters may also cause the variation in some species, especially
bacteria and micro-organisms, creating new species.

(3) Biodiversity Degradation Forecast

2.226 Thanh Hoa is one of the rich biodiversity zones due to complex climate
conditions and terrain diversity. So far, 11,373 vascular plants, about 1,030 species of
moss, 2,500 species of algae and fungi are recorded in Thanh Hoa. There are about
3% of special plant species family number (e.g. Vietnamosasa, Colobogyne in Thanh
Hoa. However, number of special species accounts for only about 33 many endemic
species are found in a very narrow zone with small individual number. These species
are rare because the forests here are usually divided into small pieces and exploited
vigorously.

2.227 Besides, due to structural features, the humid tropical forest types generally
do not have obvious dominant species, the number of individuals of each species is
often limited and especially when not properly exploited, typically the current state of
some rare wooden species (Afzelia xyclocarpa, Sindora siamensis, Coptis chinensis,
and some species who are rare and in danger of extinction as Cupressus torulosa,
Calocedrus macrolepis, Madhuca Pasquieri, Kokiena hodginsii, Nageia fleuryi).

2.228 It is projected that Thanh Hoa Province will significantly reduce the level of
degradation of biodiversity, conservation and development of diversity fauna and flora
capital if the nature conservation is implemented properly. Rare and precious species
are mainly distributed in preserved zones and national parks, e.g. Ben En and Cuc
Phuong National Parks, 4 natural protected areas (Hu Pu, Pu Luong Xuan Lien, and
Tam Sen Quy). In addition, there are tens thousands of reptiles species in shallow,
marine and fresh waters. Vegetation, populations of several endemic species shall be
protected properly, including rhinoceros, wild cow and buffalo, tiger, bear, monkey, etc.

(4) Biodiversity Conservation by 2015 and Orientations till 2020
() Provincial targets up to 2015 are as follows:
o Terrestrial Biodiversity Conservation and Development

- To raise the forest coverage ratio from 46.7% to approximately 52-53% in
2015;

- To protect, restore and develop rare, precious and endanger species
properly

« Wetland and Coastal Land Biodiversity Conservation and Development

- To increase the area of protected wetlands, maintained biological diversity
area to 13%;

- To strictly protect 30% area of Me archipelago in 2015;

- To study and propose plans to expand the existing protected marine areas
and launched a new protected marine areas;

e Agricultural biodiversity Conservation and development
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- To disclosure and complete development of the conservation system in
order to effectively conserve crop varieties, indigenous precious and rare
agricultural animals and microorganisms.

e Sustainable use of Biological Resources

- Formulate and develop sustainable use models of biological resources,
control, prevent, deter and eliminate the exploitation, trading and
consumption of wild rare and endangered animals.

- Monitor, evaluate and prevent exotic species;

- Toinspect imported genetic sources properly.
e Strengthening State Management on Biodiversity and Biosafety

- To enhance technical infrastructure, focus on training and staff capacity
development to meet professional requirements and conservation and
development of biodiversity and biosafety management;

- To raise awareness of the district, commune and people on biodiversity
values, conservation and sustainable development of biodiversity and
attract the participation of the people;

- To ensure that 100% of genetically modified organisms and products and
goods originating from genetically modified organisms are allowed to
circulate on the market and were evaluated risks in Vietnam and they shall
be tagged, monitored, supervised in compliance with existing laws and
regulations.

(b) Provincial orientation to 2020 is planned as follows:

« To raise the forest coverage rate of over 60% of the province;
« To increase the area of protected wetlands, biodiversity maintenance over
17%;

o To elaborate the development plan to expand the protected marine area, and
conduct investigation, survey as well as to establish and operate a new
protected marine areas in the province;

e To preserve, develop and sustainably use biodiversity in terms of genetic
sources, species and ecosystem richness of the province; manage bio-safety
effectively.

e To develop and improve the policies and institutional arrangement as well as
legal system for biodiversity and bio-safety properly.

o To fulfill the international commitments on biodiversity and biosafety to which
Vietham is a member.

6) Biodiversity in Nghe An Province (5ECSR Period 2005-2009 of Nghe An
DONRE)

(1) Current Conditions and Changes in Biodiversity Degradation

2.229 Living things are very important natural resources, the basis of life, prosperity
and development of human beings. However, we are facing the reduction in this type
of natural resources, which is called biodiversity degradation.

2.230 Nghe An is a large province of Northern Central Area with the largest forest
area in the entire country, and high potential for soci-economic development. Forest
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and forest land are the advantage of Nghe An. Biodiversity is diversified in terms of
gene pool and species.

2.231 However, almost every natural ecosystem is badly damaged by socio-
economic development.

(a) Degradation in Natural Eco-system

2.232 The western Nghe An is recognized by UNESCO to be the world’s
biosphere reserves, the only area in the ASEAN remaining primary forests.
However, under people’s influence, biodiversity in national park Pu Mat is being
seriously reduced.

2.233 Eco-system of natural forest is experiencing many big changes over the
last few years. Coverage area increases, however, the increase is due to
afforestation of new plants, therefore, biodiversity is not high. Remaining natural
forest is being seriously degraded. Unaffected areas of primary forest only exist in
small forest areas in mountainous areas of the western Nghe An. This is the major
threat to forest biodiversity.

2.234 Exploitation of mineral resources like gold, precious resources in rivers,
streams has destroyed natural landscape and biodiversity. In the exploitation of
mineral resources, many wood trees were cut down to be used as a column in
mines; as a result, structure of forest and land was broken. In recent years,
exploitation of mineral resources has happened in a variety of forms. Unplanned
exploitation by a wide range of economic particpants have made environment,
which is already easy to be degraded, suffer from serious pollution and
degradation.

2.235 Most of scarce wild animals are in danger. According to estimation, such
reptiles as snakes, tortoise, etc. are being traded in large quantity.

2.236 Flooded area is sensitive area, which is easy to be affected. Total forestry
land in coastal area of Nghe An is 8,503.9 ha with main plants like: acacia,
aegiceras, pine (260 ha), cypress forest (111.1 ha); mainly concentrated in Quynh
Luu district (4,202.5 ha), Nghi Loc (2,684.1 ha) and Dien Chau.

2.237 Sea eco-system has been seriously degraded. The overexploitation
without attention to size of each species, and the use of massive destruction have
led to significant reduction in marine creatures. Some species facing remarkable
reduction include: Nemalalosa nasus, Hilsa reveesi, Clupanodon thrissa. In
addition, sea eco-systems are also heavily polluted by oil spill, sea tourism
development without integrated planning.

(b) Reduction in Natural Species
e Agricultural Eco-System and Affected Plants and Domestic Cattle

2.238 New breeds with high productivity are being used widely and account
for large area. As a result, land for local breeds is being narrowed down with
precious gene pool, which can resist insects.

2.239 Among planted crops, rice is the most popular. The number of upland
rice breeds decreases, some specialty breeds has also disappeared. Similarly,
typical breeds of corn, bean, root crops, tea, jute, fruit trees are gradually
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reducing, and replaced by new breeds.

2.240 Traditional domestic cattle breeds have decreased in large number,
with complete disappearance of many species, reduction in quantity of many
species, mixture of many species of poultry and waterfowl.

2.241 The import and export of several crop breeds have brought about high
economic profit over the last few years. In the crop structure, in many places,
new breeds account for 70-80% and can bring about high productivity.
However, the unplanned and uncontrolled import and export can pose a
danger to lose local breeds.

Increase in Forest Area and Decrease in Forest Quality

2.242 Biodiversity decreases despite increasing forest area. Natural forest
still faces with reduction in land area while planted forest area has already
recovered.

2.243 Forest coverage increases (from 47% in 2005 to 50% in 2008) but
forest quality has yet to be improved. The majority of natural forests are poor
forest; primary forests are concentrated in biosphere reserves. In spite of
previous impacts by neighboring residents, primary forest is still of high value
both in economic and biodiversity terms thanks to attention of the state and
local competent authority.

2.244 Industrial planted forest includes mainly industrial plants, as a result,
biodiveristy is low.

Decreasing Area, Quality of Flooded Area

2.245 Over the last few years, the decrease in area of magrove forests and
flooded land has led to biodiversity degradation (changes in land use purpose:
forest land is coverted to agricultural land, aquaculture land, land for hotel and
hostel construction, intrusion of land for house construction, land for coastal
toursim area construction, land for the construction of dyke systems in such
communes as Quynh Lap, Quynh Phuong (Quynh Luu district). In these
communes, the deforestation happened to spare land for shrimp farming from
2000 to 2008, which remarkably reduced coastal forests; in such communes
as Dien Thanh, Dien Thinh, Dien Kiem, Dien Bich, Dien Hai, in communes like
Dien Thanh, Dien Thinh, Dien Bich, Dien Hai, Dien Hung, Dien Trung (Dien
Chau District) protection forest land is converted to land used for the
constructon of hotels, hostels, shrimp farming, land used for agircultural plant
is converted to land used for dyke, Hon Cau tourism area, and other
purposes; in Nghi Huong ward, casuarina forest was destroyed to construct
entertainment area.

2.246 These activities have decreased flooded land, natural resources,
resulting in natural hazards like: deposition, land slide and environmental
pollution.

2.247 Previously, mangrove forest covers an area running along the coast
line however, at present, this area has been significantly reduced, causing
degradation of mangrove forest.
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2.248 Mangrove forests are mainly located in rivers (Hoi river mouth — the
Ca river, Van river mouth — the Bung river, Lach Quen river mouth, Lach Con
river mouth — the Mai Giang river) and several canal mouths with small area.
Flora system includes such plants as Aegiceras corniculatum,
Rhizophoraceae, Sonneratiaceae and a number of other plants like Bruguiera
hainessii C.G.Rogers, Ixora coccinea in small quantity. At present, area of
mangrove forest: 569.9 ha; protection forest: 473.9 ha; poduction forest: 96.0
ha. There are 449.6 ha mangrove land need investing and afforesting. Over
the last few years, the situation of converting mangrove land (used for forestry
purposes) into other land use purpose is common, which has caused a
number of bad impacts.

Table 2.1.23 Area of Mangrove Land

Mangrove (ha)
No Types of Land/Forest Total Protection Forest Production Forest
Forestry Land 1,019.5 870.3 149.2
| Land with forest 569.9 473.9 96.0
1 Natural Forest 111.1 1111
Natural Cypress 111.1 111.1
2 Planted Forest 458.8 362.8 96.0
Aegiceras 356.8 260.8 96.0
Rhizophoraceae 48.0 48.0
Cypress 54.0 54.0
Il Vacant Land 449.6 396.4 53.2
- Bare land (la) 449.6 396.4 53.2
Source: Nghe An DARD 2008.

Source: Nghe An DONRE/2008

Figure 2.1.2 Resource Exploration on River (site photo)
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Table 2.1.24 Changes in the Area of Protection Forest, Mangrove Forest and Coastal Planted

Forest
_ Forest Area (ha)

No istricts 2005 2008 Notes
1 | QuynhLuu 3,024.7 3,244.1 | Decline
2 | Dien Chau 1,055.7 883.7 | Decline
3 | NghiLoc 2,044.2 2,257.2 | Rise
4 | Cualo 332.2 166.2 | Decline
5 | Dao Mat 124.6 124,6 | Stability
6 | DaoNgu 60.8 60.8 | Stability
7 | Vinh 54.9 54.9 | Stability

Total 6,697.10 6,791.50 | Rise

Source: Nghe An DARD

(2) Causes of Degradation

(a) Direct Causes

Intrusion of Agricultural Cultivation

2.249 The encroachment of forest land for agricultural cultivation, the
destruction of mangrove forests for shrimp farming has led to a decrease in
biodiversity. Mangrove forests like Quynh Luu, Dien Chau, and Hung Hoa are
being intruded upon and destroyed to construct shrimp ponds. In recent years,
the province has invested in shrimp industry zone Quynh Luu, Dien Chau,
nghi Loc, Hung Hoa with total shrimp farm of 1,127.9 ha.

2.250 A typical example of the loss of mangrove forests in Nghe An is the
loss of cypress forest along Ta Lam dyke, the section passing through Nghi
Loc commune. Cypress forest along the dyke has an area of 50ha and is the
habitat of many flora and fauna species. From 2004 to present, the residents
have destroyed 5 ha for shrimp ponds. Besides, urbanization is also a cause
for biodiversity decline.

Wood Exploitation

2.251 lllegal wood exploitation without control has led to the disappearance
of many types of precious wood. Annual wood exploitation reaches 4,000m3,
of which 17% is exploited by local residents to construct houses, the rest is
used for illegal trading. According to statistics of DARD, main types exploited
to trade include Fokienia hodginsii, Hopea mollissima, Dipterocarpus spp It is
the overexploitation that makes those species become rare and scarce.
According to reports from Environment Public Security Department — nghe An
public security, within the 1st half of 2009, forest products smuggle has
increased, especially through road and water way. Besides that, the
exploitation of forest products except for wood has also become popular. Over
the last few years, the commercialization of value of non-wood products, many
products have been traded and become goods right in villages, districts, towns,
which has become the main reason for people to strengthen the wood
exploitation.

Exploitation of Mineral Resources, Water Resources, Marine Resources

2.252 The exploitation of mineral resources in Nghe An has happened
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strongly. The exploitation itself has decreased biodiversity. Other kinds of
exploitation like gold exploitation, precious mineral resources exploitation have
destroyed natural landscapes, rivers and biodiversity along 2 sides of rivers
and streams.

2.253 Tuong Duong district is the typical case of biodiversity reduction due
to gold exploitation. Gold exploitation in the upstream Lam River has polluted
water sources and changed flows as well as soil structure. Living things in
this water area have declined. In addition, forests in two areas namely Yen
Tinh, Yen Hoa of Tuong Duong district are also being dug by residents to
discover gold.

Source: dantri.com.vn

Figure 2.1.3 lllegal Hunting
Overexploitation

2.254 Due to high profit of scarce and rare animals trading, local residents
as well as people from other provinces are also participating in illegal hunting.
It is estimated that reptiles are being traded in the largest number. Snake
accounts for 40% the amount of animals being traded (among which cobra
accounts for the highest percentage), tortoise is standing at the 2nd rank
(Cuora galbinifrons is in danger according to Viethamese Red book). Varan is
also popular for its medicinal use. Among mammals, red-face monkeys and
gibbons are mostly traded, chinese laughing thrush and parrot are also hunted
for trading.

2.255 According to reports from Environment Public Security—Nghe An
Public Security, in the 1st half of the year, illegal hunting and trading of wild
animals commonly happened. In the 6 month period, the police caught 10
cases and 16 criminals for illegal trading of forest products, of which two
cases were illegal trading of scarce animals, increasing by 2 cases compared
with the same period last year. The most typical case is trading of 3 tibetan
bears with each bear being 70 kg heavy together with 60 kg cobra.
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Wild Animals Trading

2.256 The widespread import and export of a variety of species into and
from Nghe An can lead to the degradation of local species. Some local rice
breeds have disappeared, some species can cause serious diseases like
yellow snails, mimosa pigra.

(b) Indirect Causes

Poverty and Population Growth

2.257 Poverty issue facing residents living near forests and buffer zones
have bad impacts on forest resources. The total number of poor households in
the country is 2.8 million, among which Nghe An mountainous area accounts
for more than 30%. Poverty is the reason for deforestation and degradation in
biodiversity.

Environment Pollution

2.258 Population growth, industrialization and urbanization have caused bad
impacts to environment, marine resources. The consequence is serious
damage to marine and coastal eco-system, putting marine creatures in
jeopardy.

Natural Disasters

2.259 Located in the Central Area, Nghe An has to suffer from many natural
disasters like: storm, typhoon, flood, forest fire, which destroy environment,
narrow down habitats of flora and fauna, damage nutrition sources, water
sources, changes practices, causing mutation in many living things. Natural
disasters can even destroy a large area, leaving only rocks, waste behind,
killing all biodiversity. According to statistics until 8/2009, Nghe An had to
suffer from 4 tornadoes in Ky Son, Que Phong, Tan Ki,. In Quynh Luu, there
are tornadoes in sea. In Tuong Duong, there was flash flood.

Low Awareness of Community

2.260 Forest area, animals or mineral resources in Nghe An is mainly
distributed in mountainous areas, where people with low education level are
living. Outdated cultivation, and living mainly on nature have speeded up the
biodiversity degradation.

2.261 Accordingly, the process of land slide, land subsidence, desertification
has also been boosted. Soil degradation made it difficult for vegetation to
recover, which in its turns cause more natural disasters.

2.262 To sum up, biodiversity decrease can be caused by objective and
subjective factors. However, the main reason for biodiversity decrease is
activities of people.

(3) Impact to Biodiversity Degradation

(a) Impact to Species

2.263 A large of primary forest in Nghe An is remained. It is the place
possessing high biodiversity. However, at present due to impacts by many factors
(mainly human activities), biodiversity has significantly decreased. This has made
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(b)

()

(d)

some species exposed to the danger of extinction. Components of species have
also considerably changed. Local activities like burning and destroying forests
have taken away and degraded habitats of flora and fauna, posing a serious
threat to the environment and biodiversity. Accordingly, there are situations of lack
of nutrition, erosion, inability to retain water, which happened at the same time
and made biodiversity degradation worse.

2.264 The overexploitation of species of high economic value is an important
factor leading to a significant decrease in the number of species and biodiversity.

2.265 The import of other species into the area is also causing degradation.
Imported species often take advantages over local species; eliminate endemic
species, therefore, mixing ecological process.

Impact to Socio-Economic

2.266 Biodiversity is a base for prosperity and economic stability. It is also a
base for maintaining ecological services, people health and industrial productivity.
The loss of biodiversity can lead to delay in ecological services, affecting people
health, life as well as other economic activities.

2.267 Biodiversity improves quality of life. It is a source of information provided
to a wide range of fields: culture, sports, education and training, etc.

Impact to Eco-systems

2.268 The main threat to biodiversity is the destruction of eco-systems which
takes away habitats of many living things. Tropical rain forest plays an important
part in biodiversity because a majority of species are living in this type of forest.
Biodiversity decreased in proportional to the destruction of forest eco-system.

2.269 Mangrove forest eco-system is also being threatened. Mangrove forest is
of vital importance because it provides food for many species of shrimps, fishes,
and also the habitat of many species. It also supplies natutal resources like wood
and materials for other industries. In addition, mangrove forest has another
function of protecting coastal areas, retaining alluvium. Mangrove forest is also
playing an important part in preventing waves, landslide and erosion, salinity
intrusion etc. However, over the last few years, mangrove forests have been
destroyed, with its land use purpose being changed, resulting in more serious
landslide.

2.270 Biodiversity contributes to maintain important ecological services. Roles of
eco-systems, especially flora system are to supply foods for other living things in
the eco-system chain. Biodiversity also helps improve productivity of plants.
Hydro-meteorological regime in the watershed forest is protected by biodiversity.

Impact to Human Being

2.271 Biodiversity is also contributing to the protection of people’s health.
Medicinal plants and animals are of great help. If biodiversity and eo-systems are
degraded, food supply, hygiene, water shall be affected, undermining ability to
prevent diseases. Ecological degradation changed relations between species.
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(4)

Forecast of Changes in Degradation

2.272 Biodiversity degradation is happening rapidly and widely in the entire province,
especially in mountainous areas. Biodiversity degradation includes: the loss of
species, decrease in gene pool, intrusion of strange species, and degradation of
natural eco-systems. The main reason is human activities. Migration, high population,
low education, deforestation and illegal hunting are still commonly happening. The
overcultivation and overuse of pesticides have also resulted in degradation in
biodiversity. Environmental pollution, urbanization, industrialization, modernization
and high population growth have also affected biodiversity. Biodiversity has been
happening strongly, encouraging the export of agricultural, aquaculture and marine
products as well as medicinal materials. It is the reason leading to deforestation to
spare land for growing industrial plants for export. If there are no effective methods, it
can lead to the loss of biodiversity.

2.273 In addition, annually, Nghe An has to suffer from natural disasters. Floods and
storms are often happening, causing damages to people and eco-systems. Climate
change together with lasting drought, extreme heat, flash floods, and landslide are
also reasons for environmental degradation.

2.274 It is estimated that GDP in 2010 shall reach 7%/year. Economic growth shall
be accompanied by an increase in exploitation, and consumption of natural resources,
which beyond doubt shall cause environmental pollution and degradation.

2.275 Besides that, agricultural land, forest land and quality of forests are being
underminded. Migrating residence and cultivation are long time practices of many
ethnic minorities in Nghe An, leading to soil degradation. Mangrove forests, lagoon
are also being overused. Habitats of flora and fauna are being narrowed down. Such
animals as: grey cow, tiger, rhino, white headed langurs, Rhinopithecus avunculus,
Panax viethnamensis, Paphiopedilum delenatii are in danger of extinction.

2.276 The exchange and import of some species have brought about high economic
value. Some species account for 70-80% in some places and brought about high
productivity. However, unplanned import of new species without control methods is
posing danger to local species.

2.277 lllegal hunting has made some species exposed to danger of extinction:
Cuora galbinifrons.

2.278 Flooded land is sensitive eco-system. Total forestry land in the coastal area of
Nghe An is 8,503.9 ha with main plants including casuarina, pine trees, acacia,
Rhizophoracea, Aegiceras corniculatum (260 ha), Sonneratiaceae (111.1 ha); mainly
concentrating in Quynh Luu district (4,202.5 ha), Nghi Loc (2,684.1 ha) and Dien
Chau.

2.279 Sea eco-system is also suffering from serious degradation. In Nghe An sea,
there are 600 marine living things, of which there are 267 species of fish with reserves
of 800 ton. There are also a wide range of shrimp. However, the trading in the gates
of rivers, canals, ports and oil spill have degraded biodiversity. The overexploitation
without attention to size of marine living things is also causing biodiversity degradation.
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2.280 In addition, marine eco-system is also heavily polluted by waste water, alluvial
deposition and oil spill as well as tourism

(5) Current Situation of the Implementation of Strategy for Biodiversity Protection

(@)

(b)

()

Systematization of Natural Resources in Nghe An

2.281 In Nghe An, many new animals, which is scarce in the world, have been
discovered. It is forecasted that Nghe An is still keeping many secrets in
biodiversity, which have yet to be discovered.

2.282 It is necessary to study non-wood forestry products in terms of market
price, sustainable exploitation and use capacity, and capacity for growing and
raising high economic species, species of reserves value, production to support
forest protection and study local forest trees which is helpful both in economic
value and ecological value to replace imported species casuarina, acacia, etc.

2.283 It is necessary to promote biological stock-taking, construct national
database of flora and fauna system: concentrate on systematically study scarce
species recorded in Vietnam Red book; apply technology serving sustainbale
exploitation of flore and fauna system; encourage the use of local knowledge in
the protection of biodiversity; educate young staff.

Good Management of Preservation Areas and Watershed Forest

2.284 At present, in the province, there are national park Pu Mat, Pu Huong
nature reserves, Pu Hoat nature reserves. However, it's important to pay attention
to the buffer zone to improve life of people, helping them to sustainably use
available natural resources in the area.

2.285 It is necessary to strengthen legal regulation; encourage people to
participate in natural protection and sustainable use of natural resource; draw up
suitable land use.

2.286 It is necessary to strengthen regulations on forest protection; strictly
punish cases of violating laws. It is also important to focus on vital areas of
protected areas through nature reserves system with participation of local people
as shareholders and on building up the management system from central to local
level.

2.287 It is necessary to strengthen monitoring plan for forest exploitation. In
addition, check forest standards. Decentralize forest administration; allocate forest
to districts and communes for their management.

2.288 On May 13, 2009, Nghe An people’s committee issued Decision 2053/QD-
UBND regarding the issue of action plan on biodiversity protection and biological
safety until 2010 and orientations until 2020 with a view to developing biodiversity,
sustainably using natural resources and improving state administration capacity in
terms of biodiversity in the entire province.

Constructing Model of Sustainable Use of Natural Resources

2.289 Natural resources in Nghe An is assessed to be rather diversified, which a
majority of residents are living on. It is also a precious factor in the socio-
economic development. However, it is the human activity that results in the
extinction of many species, the destruction of biodiversity; these natural resources
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(d)

are gradually depleted.

2.290 It is time planted forest land was allocated to community for good
management. Farming economy should be developed in combination with local
socio-economic development planning. On the other hand, it is possible to choose
a model in the direction of using output as materials with farms being considered
as socio-economic core of each region.

2.291 It is necessary to construct and invest in highly feasible models like
agriculture-forestry farm, forest economy model, community economic model,
model of developing a variety of sectors.

Supporting Residents For Socio-Economic and Cultural Development

2.292 In order to create stimulus to socio-economic growth, it is necessary to
incorporate Program 327 and Program 661, and programs on stable residence
and cultivation, poverty reduction and hunger elimination, agricultural and forestry
encouragement to increase investment efficiency.

2.293 Strengthen staff engaging in agricultural and forestry encouragement,
propagating and universalizing technology transfer, technique transfer in
agricultural production, forestry and fishery in mountainous areas, constructing
typical models to provide effective instructions.

2.294 Boost the shift in the structure of planted trees and domestic cattle, apply
technical advance to cultivation, enhance production and processing of
agricultural and marine products; restire traditional craft villages, come up with
specific plans for urbanizing and industrializing mountainous areas.

2.1.8 Flora and Fauna

2.295 The flora and fauna in the north priority section is rich in protected aress
mostly in the mountainous area and some in the coastal area. It is reported that the
degradation of flora and fauna in such protected areas is serious due to the human

activities.
Table 2.1.25 Characteristics of Flora and Fauna
No | Province/City Available documents Description
1 | HaNoi Report No./SNN-KH dated Oct. 10, 2011 in | Recorded species
response to JST request for information on | - Higher flora: 655
environmental and social considerations, pages 8-9 | - Lower flora: 569
Environmental Current Status Report of Hanoi City | . Reptile: 24
in 2008, chapter Il pp.301-311. - Amphibian: 9
- Bird: 103
- Mammal
- Insect: 595
2 | HaNam Annual Environmental Status Report, Chapter 6, | Ha Nam has 4 typical natural ecosystems (such as: the
Heading 6.2.2, pp.47-48. tropical forest on limestone mountains, the grassland and
shrub on ground, the grassland and shrub on limestone
mountains, the ecosystem within freshwater) and the
artificial ecosystem.
3 | Nam Dinh The Environmental Status Report period 2005- | Flora system: There are 116 species, 99 genus and 42

2009., Chapter VI, pp 94 - 100 families

Fauna system: There are 9 species of 5 families, 4
phylum; 215 species of birds of 41 families, 13 phylum, 10
species of reptiles and frogs of 5 families, 2 phylum; 107
species of fish of 44 families, 12 phylum; 84 species of
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No | Province/City Available documents Description
crustacean of 13 families, 38 classes; 40 species of
Bivalvia of 13 families, 24 classes
4 | Ninh Binh Five Year Environmental Status Report period | Ninh Binh is one of the provinces with high forest
2005-2009, Chapter 7, pp.102-110 coverage and rich of bio-diversity in the country. This is
especially for special forests, including Cuc Phuong
National Park, Van Long Conservation Zone, Hoa Lu
Forest (culture — history- environment), and the bio-
sphere reserve zone in coastal area of Kim Son
5 | Thanh Hoa List of protected areas including special use forest | Flora: forest system is mainly comprised of deciduous
and protection forest and list of rare species in the | tropical forests, semi-evergreen tropical forests,
province. secondary forest or grassland, scrub and planted forest,
Summary list of biodiversity in special use forests in | with rich and diversified flora, fauna species.
Thanh Hoa Province. Fauna: Thanh Hoa forest fauna used to be abundant and
List of flora and fauna in Xuan Lien, Pu Luong and | rich. However, they are degraded seriously. Comparing to
Ben En National Park. other provinces in the north, the fauna system is still rich
in Thanh Hoa, comprising many species of reptiles, deer,
monkeys, birds, mammals, and others
6 | Nghe An Environmental current status report 2005- 2009, | Flora and fauna in Nghe An Province live mostly in Pu
p100 Mat, Pu Luong and Pu Hoat National Parks. Flora and
fauna populations are now facing downward trend with
more and more species being in danger of extinction.
Source: Five year environmental status report/2005-2009 of and Annual environmental status reports2008, 2010 (DONRE of

City/Provinces), compiled by JICA Study Team

1) Flora and Fauna in Hanoi City (Environmental Current Status Report of Hanoi
City in 2008)

(1) Biodiversity within the Terrestrial Ecosystem

() Flora

High-level Flora

2.296 Based on the summarization on the flora reports of Hanoi, there are
655 high-level flora species (covering 5.7% of total high-level flora species
(11,373 species) which have been identified within Vietham). As the survey
result, the greeneries species of Hanoi are so abundant and play a greatly
important role.

Low-Level Flora

Up to present, Hanoi has identified and described 569 low-level terrestrial flora
species of the philliums as Nganh-nam-nhay (Myxomycota), Nganh-nam-noan
(Oomycota), Nganh-nam-co (Chytridiomycota), Nganh-nam-tiep-tap
(Zygomycota), Nganh-nam-nang (Ascomycota), Nganh-nam-bat-toan
(Microsporic fungi), Nganh-nam-gia (Basidiomycota).

- Nganh-nam-nhay (Myxomycota): 3 species of 3 familias have been
discovered and described. The Myxomycota mainly parasites on the
decayed leaves and wood.

- Nganh-nam-noan (Oomycota): 13 species of 3 faminias have been
discovered and described. The Oomycota mainly parasites on some plant
species, such as: the orange-familia (Rutaceae), Cabbage-familia
(Brassicaceae), Curcubit-familia (Cucurbitaceae), Pean-familia
(Fabaceae), Egg-plant familia (Solanaceae), etc. Many species of
Oomycota affect negatively to the production, because they are causes of
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(b) Fauna

many diseases of many flora species.

Nganh-nam-co (Chytridiomycota): Only one species has been discovered.
It is Physoderma zeae-maydis Schw. which is cause of Zea mays L.
disease of maize.

Nganh-nam-tiep-tap (Zygomycota): 02 species which have been
discovered and described are Glomus agragatum N.C. Schenck &
G.S.Sm and G.fasiculatum (Thaxt.) Gerd & Trappe. These two species
belong to Glomaceae familia; they share the symbiosis with the flora
species of Keo genus (Acacia) of Pean familia (Fabaceae).

Nganh-nam-nang (Ascomycota); 36 species of 18 familias have been
discovered and described. Some of them live on the trees/ plants,
decayed wood or the living creatures (sugar-cane, tobacco trees, soy-
been trees, banana trees, orange trees, etc.).

Nganh-nam-bat-toan (Microsporic fungi): 223 species of 52 genuses have
been discovered and described. Their living environments are so plentiful.
Many of them have great value, since they are used to produce the major
antibiotics; on the contrast, many of them are the major causes of some
diseases of the plants and animal, such as: Gloeopsporium genus (of
Melanconiaceae familia), Phyllosticta genus and Macrophomina one (of
Sphaeropsidaceae familia). Especially, some species of the familias as
Fusarium, Helminthosporium, Piricularia, and etc. are the major causes of
the diseases on the rice in Vietnam.

Nganh-nam-gia (Basidiomycota): 291 species of 42 familias have been
discovered and described. Their living environments are so plentiful. They
can live in the humus, decayed dead-plants, animal shit or parasite on the
planted wooden trees and on the naturally growing ones. Many of them
are distributed within the forest ecosystem, the scrubs, the lawns; these
ones are the major decaying wood species in Vietnam. Especially, many
species can be utilized as the food supplied for the human, such as:
Wood-ear-mushroom (Auricularia spp.), nam-moi (Termitomyces eurhisus),
nam-mo (Agricus bisporus), straw mushroom (Volvariella volvacea), nam-
xop (Russala cyanoxantha), nam-trung (Calvatia lilacina), etc. However,
there are many poisonous mushroom species, such as Nam-doc-nau
(Amanita partherina), Nam-tan-trang (A. verna), Nam-phien-dom-buom
(Panaeolus cyanescens), ect.

« Vertebrate Animal

e Reptilie—Amphibians

2.297

As the statistic data, there are 24 reptile species and 9 Amphibian species

in Hanoi. For reptilia—amphibian species compositions, Hanoi's species cover
7.2% of the national ones, the familias cover 36.4% of the national ones, the
ordoes cover 50% of the national ones. Hence, Hanoi’s reptile—amphibian species
compositions are very poor. Besides, the reptile—amphibian distributions are so
different by-habitat.
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« Urban Habitat

2.298 There are totally 22 species. The most popular one in households is
Thach-sung-duoi-san (Hemidactylus frenatus). In the newly developed urban area,
there is Coc-nha (Bufo melanosti ccus Schneider) which lives in the crevices of
houses or the vegetable gardens; Than-lan-bong-duoi-dai (Mabuya
longiccaudata), Than-lan-bong-hoa (Mabuya multifasciata), Ran-giun, Ran-soc-
dua (Dendrelaphis pictus), Ran-bong-trung quoc, Ran-bong-chi, Ran-khiem-dai-
loan, Ran-rao (Ptyas korros), Ran-hoa-co-nho, Ran-nuoc (Colubridae), Ran-cap-
nong (Naja-naja L .), Ran-cap-nia-bac, Ran-ho-mang (Naja Naja), Ba-ba-tron
(Pelodiscus sinensis Wegmann 1835). There are also 8 frog species which are
not as popular as the above mentioned species. Especially, in Guom Lake, there
is Swinhoei tortoise (Rafetus swinhoei) which is named with Viethamese name as
Rua-Ho-Guom, this is such as rare and precious animal which needs to be protect
strictly.

¢ Communal Habitat

2.299 There are totally 24 species of lizard group (Mabuya sp.) and snake one
which include sufficiently 4 species of poisonous snake and most of frog species.
However, the quantity of these species is not high.

o Field Habitat

2.300 There are 19 species. At the bed of water basins, there are 02 species of
Ran-bong; while at the locations near the water-basins, there are most of the fog
species. Moreover, at the lawns there are Than-lan-chan-ngan (Lygosoma
guadrupes), Than-lan-bong-duoi-dai (Mabuya longiccaudata), Ran-giun, Ran-cap-
nong (Naja-naja.), Ran-cap-nia-bac, Ran-ho-mang (Naja Naja).

o Hilly Zones

2.301 There are 22 species; excluding the species living in the above mentioned
habitats, there are some popular species, such as: Nhong-xam, Ran-roi, Ran-sai-
thuong (Amphiesmoides), Ran-ho-dat-nau (Psammodynastes pulverulentu).

e Birds

2.302 As the statistic data, Hanoi has 103 bird species which are distributed
within 23 familias of 13 ordoes.

2.303 At West Lake and its neighbouring areas, there are 30 bird species
(covering 29% of total bird species) of 18 familias (covering 50% of total bird
familias) which are distributed within 10 ordoes (covering 77%). At Bach Thao
Park and its surrounding areas, there are 22 bird species (covering 21%) of 14
familias (covering 38%) within 4 ordoes (31%). Moreover, in Nam Hong commune
and Van Noi one (of Dong Anh district), there are 70 bird species (68%) of 35
familias (97%) within 13 ordoes (100%). Furthermore, in Phu Linh commune of
Soc Son district, there are 90 bird species (87%) of 36 familias (100%) within 13
ordoes (100%).

2.304 Since the forest-covered area rates of the different locations are not the
same, so the food sources and the birds’ living habitats are different either; hence,
the species distribution and compositions are different, too. In addition, the
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impacts by the human’s living activities affect to the species quantity of these
locations much.

¢ Mammal

2.305 Based on the statistic data and the available documents, Hanoi has 40
mammal species (covering 17.4% of the total national ones) of 16 familias within 6
ordoes. Among the mammal compositions, the small mammal species cover most
of the total species (11 bat species, 10 species of Rodentia).

2.306 Among 2 big mammal ordoes of Hanoi, the Carnivora comprises 9
species, the Artiodactyla comprises only2 species. There have not been any
species of Primates, which were distributed within Hanoi, left excluding the one
imported from the other locations. The quantity of species of the Chiroptera and
the Rodentia covers a great rate; while the one of Carnivara and Artiodactyla
cover a very small rate. It is forecasted that the big mammal species will be
reduced, because their habitats has been narrowed regularly. They will be extinct,
if the left locations are not protected seriously (Soc Son, Gia Lam, Dong Anh,
Thuong Tin, etc.).

2.307 The rare and precious mammal species: Although, Hanoi's mammal has a
relatively simple composition of species, the mammal has taken part in the
biodiversity preservation with 7 rare and precious mammal species (covering
17.5% of total identified species of Hanoi) which are be threaten to be extinct in
Vietnam (in particular) and in the world (in general). Among, 4 species are named
in “Red Book of Vietnam” (year 2000) — 2 species of V-level and 2 species of R-
level; 2 species of VU-level are named in The Red List of IUCN (year 2004); 6
species (2 species of IB group and 4 species of IIB group) are named in the list of
Resolution N0.48/2002/ND-CP (year 2002).

2.308 Invertebrate fauna (Invertebrata)
e Insect

2.309 There have been 595 species discovered and described. These ones are
distributed within 101 familias of 13 ordoes.

e Animal Living on the Ground

2.310 Up to present, 50 species of Collembola of 13 familias and 11 species of
Annelia have been discovered within Hanoi.

(2) Biodiversity of the Aquatic Ecology

2.311 The fauna and the flora living in the fresh-water basin within Hanoi is so
diversified. These ones, which comprise Microalgal, alga, waterlogged-flora,
invertebrate and pisces, perform the characteristics of the flatland.

(a) Microalgae (Phytoplankton, Phytobenthos)

2.312 There have been 476 species of 6 phillums discovered and described.
Chlorella (Pyrenoisoda) has the most plentiful species for which Cyanobacteria is
ranked at the second position. Among the water-basins, sedentary water-basins
(lakes, reservoirs, ponds) has the most abundant species composition. In Red
river, the species of Microalgae are less plentiful; the most popular one in this

water-basin is Silic alga (Bacillariophyceae) which grows within the natural water-
basins, Silic alga covers 50% of the total overloading-flora (Phytoplankton).
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(b)

()

2.313 In addition, at the river water-basins which contain the waste water or in
lakes and ponds, Pyrenoisoda have the most plentiful of species, the second-
ranked position is Cyanobacteria, the third one is Euglenophyta. The other group
has few species and small densities. In these water-basins, there are many the
indicator-species of the organic polluted water-basin samples, such as:
Scenedesmus, Tetrastrum, Oosystis, Distiosphaeria, Ankistrodesmus which are
the genuses of Chrollela; Oscillatoria, Anabaena, Microsystis, Merissmopedis,
Dactyloccocipsis of Cyanobacteria as well as Euglena of Euglenophyta.

High-Level Aquatic Flora (Macrophyta)

2.314 There have been 35 species as the statistic data. According to the
surveys on Tracheobionta which grows within Ho Tay (West Lake) and its
neighbouring locations, there are totally 33 species of 19 familias, such as: Quyet
(Pteridophyta) and Spermatophyta. Among the aquatic flora species, the most
significant is Spermatophyta with 27 species. The aquatic flora species exist
within 3 models. One is the Emergent which comprises species of lotus
(Nelumbonaceae), water-lily (Nymphaeaceae), the other is Subergent which
concerns alga species and the left one is floating which covers with the water-fern
species. The species which have the large densities and the great quantity are
Rong-la-he (Blyxa aubertii Rich), Rong-duoi-cho (Ceratophyllum demersum),
Rong-duoi-chon (Nyrriophyllum verticillatum), Rong-mai-cheo (Vallisnerria spiralis),
Rau-muong (Ipomoea aquatica), Beo-Nhat-Ban (Eichhornia crassipes). Among
the above mentioned species, some of them play an important role in creating
landscape, such as Eichhornia crassipes which is the invasive creature and was
imported from Japan in 1930. Most of the left species are the ones which have
existed in the lake for along time. However, since the expansion of the lake and
the great volume of waste water which is discharged directly into the lake daily, so
far, the density and quantity of the above mentioned species has been narrowed
and reduced remarkably. There have been few of locations, where the aquatic
flora species have grown; these locations are concentrated mainly at the lake’'s
northern area where the water environment as well as the habitat of many species
has not been affected seriously with the waste water from the residential zones
and the construction activities of facilities, entertainment zones, etc. Up to present,
the lotus (Nelumbonaceae) has been grown at the location of West Lake’s Temple.

Invertebrata

2.315 Up to present, 76 species of floating mammal species, 9 species of crabs
and shrimps, 40 species of Mollusca have been discovered and described.

2.316 Based on the analysis results of the supplemented samples and the
available data, 40 species of potable-water oyster and crew of 12 familias; the
river oyster familia (Unionidae) comprises the most plentiful of species (9 species
— covering 22.5%); the Viviparidae comprises 6 species (15%). Ampullariidae and
Corbiculidae comprise 5 species (12.5%). So far, there are 117 potable-water
oyster and crew species discovered and desbribed. Soc Son hilly zone which is
the junction-zone between the middle-land area and the high-land area; so the
zone is the habitat of the endemic species of both the mountainous fauna (such
as: Thiara scabra, Angulyagra duchieri) and the flatland water-basin fauna
(Sinotaia aeruginosa, Cipangopaludina leicythoides). Among the species of
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(d)

Mollusca living within Hanoi, only Cristaria bialata is named in Red Book of
Vietnam, this one is classified with VU-level.

2.317 In addition, 9 species of Crustaceans of 4 familias which live at the bed or
water-basins have been described. Up to present, 6 species of Hanoi's potable-
water shrimps and crabs are the popular ones in Northern Region. Among, 2
species of Amphipola have just been discovered in Northern Region. The samples
of Crustaceans, which were so popular in West Lake before, have not been
collected to be studied.

Fishes

2.318 There are 118 fish species of 36 familias within 14 ordoes described;
among, 50 species are the river fishes, 12 species are the rare and precious ones
which have named in Red Book of Vietnam. The species and the quantity of
fishes have been reduced due to the urbanization and industrialization as well as
the water pollution. Within Hanoi's fish species, it should be focused on some new
invasive ones.

2.319 Foreign pleasure-fishes: As the statistic data, Hanoi has 48 foreign
pleasure-fishes of 18 ordoes; 23 of them are from Neotropical and 12 are from
Oriental. The food-fishes and the pleasure-ones not only take part in creating
Hanoi's fish diversity, but also affect to the indigenous fishes.

Table 2.1.26 The Biodiversity of Creatural Species of Hanoi

Creatures Defined s_pecies of Defined species of | The rate between SH
Hanoi (SH) Vietnam (SV) and SV (%)

Terrestrial ecosystem
Tracheophyta 655 11,400 5.7
Fungi 569 826 68.9
Insects 595 7,750 1.7
Collembola 50 140 35.7
Earthworms 11 - -
Reptilia 24 260 9.2
Amphibia 9 120 7.5
Aves 103 840 12.3
Mammal 40 310 12.9
Aguatic ecosystem
Floating flora 476 1,438 331
Aquatic flora 35 60 58.3
Floating fauna 76 250 304
Crabs and shrimps 9 49 18.7
Mollusca 40 126 317
Fishes 118 700 16.8

Source: Hanoi DONRE/2008

(3) Biodiversity of Huong Son Special Use Forest

2.320 There are 197 fauna species of 23 ordoes of 72 familias; among 36 mammal
species (of 8 ordoes divided into 18 familias), 107 aves species (of 12 ordoes

dis

tributed in 38 familias), 34 Reptilia species (of 2 ordoes within 12 familias), 20 frog

species (of 1 ordo of 4 familias). In Huong Son, there are many rare an precious
animals, such as: Khi-vang (Macaca Mulatta), Vooc-quan-dui-trang (Trachipthecus

del

acouri), Cay-giong (Viverra zibetha), Cu-li-nho (Nycticebus pyamaeus), Cay-gam
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(4)

(Prionodon pardicolor), Te-te-vang (Manis pentadaetyla), Soc-bay-lon (Hylopetes
spadiceus), Ga-loi-trang (Lophura nyethemera), Ga-tien-mat-vang (Polyplectron
bicalcaratum bicalcaratum bicalcara), White-rumped shame (Copsychus malabaricus),
White-collared Yuhina (Carrulax leycolophus), Khieu-bac-ma (Garrulax chenensis),
Tac-ke (Gekko gekko), Ran-ho-mang (Naja Naja), Ran-ho-chua (Ophiophagus
hannah), Tran-dat (Python molurs), O-ro-vay (Acanthosauna lepidogaster cuvier),
ech-xanh (Odorrana livida), and etc.

2.321 According the studies of Geo-environment and Terrain Structure Center, there
are 823 flora species (covering 7.9% of the total flora species of Vietham) of 540
genuses of 182 familias (covering 59.6% of the total flora familias of Vietham) which
are distributed in 6 phillums of Tracheophyta. Some of above mentioned species are
the rare and precious ones which are Trai-li (Pagraea fragrans), Khuyet-la-thong
(Psilotum nudum), Tac-ke-da (Drynaria boniii Christ.), Sua (Dalbergia tonkinensis),
Binh-voi-hoa-dau  (Stephania  cepharatha), Binh-voi (Stephania), = Nghien
(Burretiodendon hsienmu), Lan-kim-tuyen (Anoectochilus), Lan-mot-la (Nervilia fordii
(Hance) Schltr.), Tho-phuc-linh (Smilax glabtax), and etc.

2.322 Huong Son special use forest acts the role in environmental protection and
ecotourism.

Ba Vi National Park

2.323 According to the data supplied by the management board of Ba Vi National
Park, the biodiversity of Ba Vi is presented specifically as below.

(a) Biodiversity of Flora

2.324 For the flora, there are 812 species of Tracheopyta distributed in 472 genuses
of 99 familias.

2.325 By surveying at the hihg bilogical-belt of Ba Vi National Park, there are 483
species distributed in 323 genuses of 136 familias of Tracheopionta; among:

- Lycopodiaohita: 4 species distributed in 2 genuses of 2 familias;

- Pteridophyta: 31 species divided into 23 genuses of 15 familias;

- Gymnospermae: 5 species distributed in 5 genuses of 5 familias;

- Angiospermatophyta: 377 species divided into 293 genuses of 114 familias.

2.326 Rare and precious wood-supplying plants: 18 species, such as: Bach-xanh
(Calocedrus macrolepis), Thong-tre (Podocarpus neriifolius), Sen-mat (Madhca
pasquieri), Gioi-la-bac (Michelia cavaleriei), Vang-tam (Magliatia fordiana), Tram
(Aquylaria crassna Pierre), Lat-hoa (Chukrrasia tabularis), Re-huong (Cinnamomuum
incrs Reinw), Phi-ma-mui (Cephalotaxus manii), De-tung-soc-trang (Amentotaxus
oliver),Vu-huong (Cinnamomuum balansae Lec), Mac-lieng (Eberhardtia tonkinensis),
Lim-xanh (Erythrofloeum fordii 1l.Lec), Dinh-thoi (Hernandia brilletti Steenis), Tau-mat-
quy (Hopea sp), Thiet-dinh (Markhamia stipullata Seem), Gioi-xanh (Michelia
mediocris Dandy); Gioi-gang (Paramichelia baillonii (Pierre) Hu);

2.327 The endemic flora of Ba Vi: 8 species, such as: Mua-Ba-Vi (Allomorphia
baviensis), Thu-hai-duong-Ba-Vi (Begonia baviensis), Xuong-ca-Ba-Vi
(Tabernaemontana baviensis), Cau-rung-Ba-Vi (Pinanga baviensis), Luoi-vang-lang-
co (Lasianthus langkokensis), Sat-bavi (Fargesia baviensis), Mo-Ba-Vi (Maglolia

2-63



Study for the Formulation of High Speed Railway Projects on Hanoi-Vinh and Ho Chi Minh-Nha Trang Sections
FINAL REPORT
Technical Report 3 Result of Baseline Survey for Environmental and Social Considerations

baviensis), Coi-tui-Ba-Vi/ Kiet-Ba-Vi (Carex bavicola Raym);

2.328 The flora species of which names are combined with Ba Vi: 02 species, such
as: Ca-lo-Ba-Vi (Caryodaphnopsia baviensis), Boi-loi-Ba-Vi (Litsea baviensis);

2.329 The species which have timber value: 185 species;

2.330 The flora which have medicinal value: 503 species (distributed in 118 familias
of 321 genuses). These ones can cure 33 diseases. Some of them are the rare and
precious medicinal species, such as: Hoa-tien (Asarum maximum), Huyet-dang
(Sargentodoxa cuneata), Bat-giac-lien (Podophyllum tonkiensis), Rau-hum (Tacca
chantrieri), Hoang-dang (Fibraurea tinctoria), and etc.

(b) Biodiversity of Fauna

2.331 There are 45 mammal species (of 8 ordoes comprising 22 familias), 134
species of aves (distributing in 18 ordoes of 40 familias), 61 species of reptilia
(comprising 3 ordoes of 12 familias), 27 species of amphibia. The rare and precious
species are Cay-van-bac (Chrotogale owstoni), Cay-gam (Prionodon pardicolor), Cu-
li-lon (Nycticebus coucorg), Gau-ngua (Selenarctor thibetanus), Beo-lua (Felis
temminski), Chon-bac-ma (Melogle personata), Cay-muc (Artictis binturong), Son-
duong (Capticonis sumatrensis), Ga-loi-trang (Lophura nycthemara), Du-di-phuong-
dong (Ketupa zeylonesis), Tac-ke (Gekko gekko), O-ro-vay (Acanthosaira
lepidogasta), Rong-dat (Thyigrathus coein), Ky-da-hoa (Varanus salrator), Ran-ho-
mang (Maja maja), Ran-luc-nui (Trimeresurus monticola).

2.332 552 insect species distributed in 65 familias of 14 ordoes have been
discovered. Among, 7 of them are named in Red Book of Vietnam, such as: Bo-ngua-
xanh-thuong (Mantis religiosa Linnaeus), Ca-cuong (Lethocerus indicus L. et S.),
Buom-khe (Attacus atlas Linnaeus), Ngai-mat-trang (Actias selene ningpoana Felde),
Buom-rong-duoi-trang (Lamproptera curius Fabricius), Buom-phuong-Helen (Troides
helena Linnaeus), Buom-duoi-kiem (Graphium antiphates Cramer).

(5) List of Species in Vietnham Red Data Book

2.333 The list of endangered species of Hanoi City in Vietham Red Data Book is
shown in Table 2.1.27 on flora, and in Table 2.1.28 on fauna. Though it means the
existence of these precious species within Hanoi City, it does not necessarily mean
that habitat of these species will be affected by the HSR Projects. It implies that the
potential impact to these species should be well avoided, mitigated or compensated
through the EIA study to be conducted in the future.

Table 2.1.27 Endangered Species in Hanoi City (Flora)

Number Name Status Distribution
serel DI Scientific name Vietnamese name e LI CiEE T Hanoi

No Redbook Category Sub-criteria

[ 1 Magnoliophyta NGANH MQC LAN

1.1 1.1 Magnoliopsida LOP MQC LAN

18 33 Rauvolfia serpentina (L.) Ba gac hoa do CR Alc,c,B1+2b, v

Benth.ex Kurz c

1.2 Liliopsida LOP HANH

1 Pinophyta NGANH THONG

1 Polypodiophyta NGANH DUONG Xi

\% Lycopodiophyta NGANH THONG

vV Rhodophyta NGANH RONG PO

VI Phaeophyta NGANH RONG NAU
\il| Mycophyta NGANH NAM
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Note: EW: Extinct in the wild, CR: Critically Endangered, EN: Endangered, VU:Vulnerable.Y: Yes (existing)

Source: Vietnam Red Data Book, 2007

Table 2.1.28 Endangered Species in Hanoi City (Fauna)

Number Name Status Distribution
S Il Scientific name Vietnamese name e LA Hanoi
No Redbook Category Sub-criteria
| Animal Tha
1 2 Cynopterus brachyotis Doi chd tai ngan VU Alc,d B2a,e Y
2 12 Macaca assamensis Khi méc VU Alcd Y
3 36 Lutra Lutra Réi c& thuong VU Alc,d Cl+2a Y
4 61 Cervus Nippon Huou sao EW Y
11 Birds Chim
5 113 Aquila clanga Dai bang den EN C2aD Y
11 Reptile -amphibian B0 sat -lwdng cuw
111.1 Reptile B0 sat
6 178 Ptyas Korros Ran réo thuong EN Alcd Y
7 179 Ptyas mucosus Rin réo trau EN Alcd Y
8 180 Bungarus fasciatus Ran cap nong EN Alcd Y
9 181 Naja naja Rén hé mang EN Alcd Y
10 202 Rafetus swinhoei Giai thuong hai CR Cl+2a Y
111.2 Amphibian Lwdng cw
11 220 Clupanodon thrissa C4& moi co hoa EN Alad Y
B1+2a,b,c
12 226 Anguilla japonica C4 chinh nhat EW Y
13 249 Channa maculate Cé chudi hoa EN Alcd Y
V.2 Sea fish Cé bién
V Spiniless Pong vit khong xwong séng
V.1 Freshwater Spiniless D(')r,]g vit khong xwong song
nuéc ngot
V.11 Crutacean Giap xac
V.1.2 Soft species Than mén
320 Cristaria bialata Trai canh mong VU B2a,b,e+3a,d Y
14 324 Sinohyriopsis cumingii Trai diép VU B2a,b,e+3a,d Y
V.2 Sea Spiniless D(‘)n? vat khang xong sng
& bién
V.21 Coral San hé
V.2.2 Echinoderm Da gai
V.2.3 Crutacean Giap xac
V.2.4 Soft species Than mén
V.3 Insects Con trung
- 5 oA Alcde
15 387 Lethocerus indicus Ca cuong VU Y
C2b,ce

Note: EW: Extinct in the wild, CR: Critically Endangered, EN: Endangered, VU: Vulnerable. Y: Yes (existing)

Source: Vietnam Red Data Book, 2007

2) Flora and Fauna in Ha Nam Province ( Annual Environmental Status Report in

2010)

(1) Flora

(a) Natural Flora

2.334 Ha Nam has 4 typical natural ecosystems (such as: the tropical forest on
limestone mountains, the grassland and shrub on ground, the grassland and
shrub on limestone mountains, the ecosystem within freshwater) and the artificial
ecosystem. Based on The Report summarizing on the priority scientific study
projects of Hanoi National University (Code: QGTD 0603), Ha Nam has 51
tracheophyta species which have the different ecological amplitudes and are
divided into the following groups:
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(b)

(i)

(ii)

The flora living within the water environment: rong-mai-cheo
Potamogetonaceae), rau-mac-thon (Alismatacecae), rau-bat, rong-duoi-cho
(Ceratophyllaceae). These species are the indicator flora of the freshwater
environment. These ones are distributed major at the river upper-stream basin
and the un-polluted water environment, especially at the upper-stream of Day
river.

The flora floating on the water-suface: beo-tay (Eichhornia crassipes), beo-cai
(Pistia stratiotes L.), beo-ong (Salviniales), beo-tai-chuot (Salvinia molesta
D.S. Mitchell), rau muong (Ilpomoea aquatica Forsk), rau ngo (Limnophila
aromatica). These species deposit the solid waste floating within the water
which flows through Nhat Tuu Drain with their roots. However, the growth of
these species also reduces the flows; thus, the flows are limited, when the
waste water is discharged into the water environment; therefore, the waste
water pollution spreads to the riparian lands.

(iii) The floodable flora: these species form the most unique flora communities

(both in the ecology and the landscape development of the area). Some
species have been maintained in the riparian flooding trips, where there are
the deposited alluvial layers, which are considered as the remained native
communities; while some other species form the secondary communities in
the seriously polluted areas.

2.335 Ha Nam'’s natural ecosystems are generally the poor ecosystems which
are majorly not protected. The quantity and the quality of these ecosystems have
been reduced rapidly.

Artificial Ecosystem

2.336 This ecosystem comprises the agricultural ecosystem (wet-rice and crop
ecosystems), the residential ecosystem (the urban and industrial residential
ecosystem and the rural residential ecosystem), the afforested forest ecosystem.
Ha Nam has some special crops as below.

(i)

(ii)

Dai Hoang banana (Dai-Hoang Musa paradisiaca) in Ly Nhan district:

2.337 This is the special banana gender. When the banana ripe; it has the
orange-yellow color, its stem is green. The bananas have the thin peels, the
yellow fragrant and sweet flesh. This banana kind was offered respectfully to
King, so it has named as Dai Hoang.

Nhan Hau Kaki (Nhan-Hau Diospyros kaki L.I) in Ly Nhan district

2.338 This kaki gender has big balanced-shape fruits which are red
(changing from the bright red to the dark red) when they ripe. Besides, these
ripen fruits have non-wrinkle, no black-streak and fine thin skin. Inside the
fruits, there are not the degraded hyaline pips only but also the soft sweet
flesh (looking like the jelly). This is such a special fruit of Ha Nam, it has been
conversed, grown and developed.

(iii) Van Ly mandarine (Van-Ly Citrus Deliciosa Tenore) in Ly Nhan district

2.339 This kind has been being exported to Russia and some Eastern
European countries. There are many mandarine species; however, Van Ly
mandarine has special fragrant, oblate shape, moderately thin and crunchy
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skin which turns into the yellow when the fruits ripe.

(2) Fauna

(8) Natural fauna: comprising some species as mammalia {cay-huong (Viverricula
indica), cay-dong, doi (Chiroptera), soc (Sciuridae), chuot (Mus), etc.}, reptile {ran
(snake), than-lan (Mabuya sp.), tac-ke (Gekko gekko), etc,}, birds {chim-sau
(Dicaeidae), chim-sao (Sturnidae), etc.}, fish {ca-qua (Ophiocephalus Striatus),
ca-chuoi (snake-head), ca-tre (Clariidae), ca-tram (grass carp), etc.}, oyster,

(b)

shellfish, mussel, etc.

Some species often occurred in rivers before; however,

they have mostly disappeared now because of the polluted rivers (lile ca-ngan)

Cattle and poultry: buffalo, cow, goat, chicken, and etc. Ha Nam has a special
precious chicken gender as Ga-mong-tien-phong (in Duy Tien district). This kind is
famous of its productivity and meat quality. This kind of chicken is named in

Vietnam Red Book.

(3) List of Species in Vietnam Red Data Book

2.340 The list of endangered species of Ha Nam Province in Vietham Red Data
Book is shown in Table 2.1.29 on flora, and in Table 2.1.30 on fauna. Though it
means the existence of these precious species within Ha Nam Province, it does not
necessarily mean that habitat of these species will be affected by the HSR Projects. It
implies that the potential impact to these species should be well avoided, mitigated or
compensated through the EIA study to be conducted in the future.

Table 2.1.29 Endangered Species in Ha Nam Province (Flora)

Number Name Status Distribution
Serial No in L - Red List Criteria and
No Redbook Scientific name Vietnamese name Category Sub-criteria Ha Nam
| Magnoliophyta NGANH MQC LAN
1.1 Magnoliopsida LOP MQC LAN
1 27 Melodinus erianthus Pitard Giom la chum VU Alc, B1+2b,c
2 34 g:ﬁ\llolfla verticillata (Lour.) Ba gac véng VU Alac
Markhamia stipulata (Wall.)
3 91 Seem.ex Schum var.kerrii binh VU B1+2e Y
Sprague
4 96 Bursera tonkinensis Guillaum Rim VU Alac,d+ad, Y
Bl+2a
5 134 Sauropus bonii Beille B ng6t bon VU B1l+2e Y
Callerya speciosa (Champ. ex oA
6 137 Benth.) Schot Cét sdm VU Alac,d Y
7 176 Ilicium difengpi B.N. Chang Hbi d4 voi VU B1+2b,c.e Y
8 210 Tsoongiodendron odorum Chun | Gidi lua VU Alc,d+2c,d Y
9 253 M-urraya glabra (Giullaum.) Virong tiing VU Alacd v
Giullaum.
10 255 Sinoradlkofera minor (Hemsl.) Bong moc EN Alabc v
F. G. Mey
11.2 Liliopsida LOP HANH
Amorphophallus interruptus -
11 285 Engl. & Gehrm. Nua gian doan LR /cd Y
12 313 Curculigo orchioides Gaertn Ngai cau EN Alac,d
13 360 Hgbenana praetermissa Ha bién praetermiss EN Bl+2b,c
Seidenf. ex Aver.
1 Pinophyta NGANH THONG
i Polypodiophyta NGANH DUONG Xi
\Y Lycopodiophyta NGANH THONG
\Y; Rhodophyta NGANH RONG PO
i Phaeophyta NGANH RONG NAU
VII Mycophyta NGANH NAM
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Note: EW: Extinct in the wild, CR: Critically Endangered, EN: Endangered, VU:Vulnerable.Y: Yes (existing)
Source: Vietnam Red Data Book, 2007

Table 2.1.30 Endangered Species in Ha Nam Province (Fauna)

Number Name Status Distribution
SeNr:)aI joob:)nok Scientific name Vietnamese name gaet(i g:]_oli;[/ g;ge::?t:::g Ha Nam
| Animal Tha
1 12 | Macaca assamensis Khi méc VU Alc,d Y
11 Birds Chim
11 Reptile -amphibian B0 sat -lwdng cuw
1.1 Reptile B0 sat
2 180 | Bungarus fasciatus Rén cap nong EN Alcd Y
111.2 Amphibian Lwdng cuw
v Fishies Ca
V.1 Freshwater fish Cé nudc ngot
3 249 | Channa maculata Cé chudi hoa EN Alc,d Y
V.2 Sea fish Cé bién
4 264 | Elops saurus Cé chao bién VU C1 Y
Vv Spiniless Dong vat khong xuong séng
V.1 Freshwater Spiniless D(')tlg vat khong xwong song
nuwdc Ngot
V.11 Crutacean Giap xac
V.12 Soft species Than mén
5 320 Cristaria bialata Trai canh mong VU B2a,b,e+3a,d Y
va Sea Spiniless gz?gnvalt khong xwong song
V.21 Coral San ho
V.2.2 Echinoderm Da gai
V.2.3 Crutacean Giap xac
V.2.4 Soft species Than mén
V.3 Insects Co6n trung

Note: EW: Extinct in the wild, CR: Critically Endangered, EN: Endangered, VU:Vulnerable.Y: Yes (existing)
Source: Vietnam Red Data Book, 2007

3) Flora and Fauna in Nam Dinh Province (BECSR period 2005-2009)

(1) Xuan Thuy National Park

(a) Flora System

2.341 There are 116 species, 99 genus and 42 families. Details are as follows:

Table 2.1.31 High-Level Flora in Xuan Thuy National Park

Phylum Family Genus Species
Psilotophyta 4 6 6
Angiospermae 38 93 109
Dicotyledones 32 68 85
Monocotyledones 6 25 34

Total 42 99 116

Source: Nam Dinh DONRE/2009

In Xuan Thuy national park, there are 14 species of wood trees, of which, there are
only 6 species participating in concentrated mangrove forests including: Avicennia

marina, Aegiceras corniculatum, Kandelia candel,

Rhizophoraceae, Sonneratia

caseolaris. These species cover a large area of mangrove forests. The remaining
wood species are mainly plants planted sparsely at small number. Herbaceous plant
has a variety of species. This kind of plant is growing under casuarina shadow, on
fixed sand mound, or on the side of shrimp pond.
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(@)

(b) Fauna System

2.342 There are 9 species of 5 families, 4 phylum; 215 species of birds of 41
families, 13 phylum, 10 species of reptiles and frogs of 5 families, 2 phylum; 107
species of fish of 44 families, 12 phylum; 84 species of crustacean of 13 families, 38
classes; 40 species of Bivalvia of 13 families, 24 classes.

(&) Mammals: mainly rodents, inclusive of 9 species and 2 species yet to be defined
namely dolphin and Orcaella brevirostris. These species can be seen in stormy
season (from August to October). Otter species are recorded in Vietham Red
Book at vulnerable level.

(b) Bird: Coastline of the Red river Delta (especially Xuan Thuy National Park) is the
destination of many migrating bird species to live in winter. Xuan Thuy national
park is an important “platform” for birds to stop by and save energy for a long
journey. At migrating time, in national park, there can be seen up to 30 to 40
thousand birds (according to statistics in 2002), among which there are 11 species
of birds in danger and about to be in danger.

(c) Reptiles: 11 species, of which 4 species are recorded in Vietham Red book.

(d) Fish: 107 species, of which there is only one cartilaginous fish, the rest are bony
fish. Perch kingdom is the main component of the fish system, including 21
families (49%) and 60 species (56%). Fish in this area is divided into 3 groups:
freshwater fish, salt water fish and brackish water fish.

(e) Crustacean: 84 species, of which crab phylum has the highest number of species,
accounting for 82% (69 species); shrimp phylum has 11 species (13%); Ciripedia
and Branchiopoda accounting for 5%.

() Gastropoda: Potamididae, Melampidae, Neretidae are families having the
highest number of species. The rest do not have many species with only 1 or 4
species.

(g) Bivalvia: the number of species of this group living mangrove forest is not high
because this group can only adapt to water environment, which changes all the
time and rich in organic mulch. The bottom of mangrove forest is often exposed
when the tide goes down. Only a few species can adapt to the bottom living
conditions and some species attach to the root and body of trees in mangrove
forests like Ostea.

Nghia Hung Mangrove Forest
(a) Rare Species

2.343 Flora and fauna system in Nghia Hung mangrove forest is rather diversified.
Up to present, there are 669 species, 431 breeds of 6 main groups of living things.
Benthic fauna has the highest number of species (26.4%), floating fauna (15.6%); bird
class accounts for 14.3% and mangrove flora accounts for 3.1%. Rare species
recognized in Nghia Hung mangrove forest are as follows

a. Fish: Clupanodon thrissa, Tylosurus strongylurus, Bostrichthys sinensis.

b. Bird: pelecanus philippenensis, Platalea leucorodia, Tringa gulttifer,
Limnodromus semipalmatus, Larus saundersi.
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c. Marine creatures need exploiting and protecting: Crustacean: shrimps of all
types, crabs and flower crabs and Mollusks: surf clam, oyster, blood cockle,
king crab.

(b) Flora System

2.344 Mangrove Flora: there are 21 flora species of 14 breeds, 16 families, 2
classes among which bicotyledon class has 16 species, accounting for 76%. The rest
are unicotyledon. Aegiceras develop strongly, creating a population which can help
other plants grow.

2.345 Floating flora: Nghia Hung alluvial deposit surrounded by 2 large estuaries
has diversified floating flora system. In Ninh Co, there are 106 species, Cua Day: 99
species. Silic accounts for the highest percentage in the number of species.

(c) Fauna System

2.346 Floating fauna: in Ninh Co: 88 species, Cua Day: 59 species, Copepoda has
the highest number of species (28 species), Cladocera has 2 species, Rotifera has 6
groups, each group has only one species.

a. Benthic Fauna: 171 species, 112 genus, 62 families, 13 orders, 4 classes,4

phylum.
b. Oligochaeta phylum: 15 species, 8.8%
c. Arthropoda phylum: 77 species, 45%
d. Mollusks: 78 species, 45.6%

e. Brachiopoda: 1 species, 0.6%

f. Crustacean: 77 species of 45 genus, 21 families, 6 orders. Majority of
crustacean are decapoda

g. Mollusks: this is the most important species in Nghia Hung alluvial deposit
with 78 species of 51 genus, 33 families, 6 orders, 2 phylum. Bivalvia (surf
clam) has 40 species, accounting for 51.3%; gastropoda: 38 species (48.7%)

h. Giabe: 1 species of brachiopoda, living sparsely at the bottom.

i. Fish: there are 162 species of fish of 113 genus, 53 families. Brackish water
and salt water fish have 125 species (77.2%), the rest are freshwater fish (37
species)

j- Bird: 96 species of birds of 55 genus, 27 families, 13 orders

4) Flora and Fauna in Ninh Binh Province (5ECSR period 2005-2009)

2.347 Ninh Binh is one of the provinces with high forest coverage and rich of bio-
diversity in the country. This is especially for special forests, including Cuc Phuong
National Park, Van Long Conservation Zone, Hoa Lu Forest (culture—history-
environment), and the bio-sphere reserve zone in coastal area of Kim Son, among
others.

(1) Cuc Phuong National Park

2.348 Cuc Phuong National Park is a nature conservation zone, a special-use forest
located on the border of three zones: Northwest Region, Red River Delta and North
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Central Coast, covering areas of three provinces of Ninh Binh, Hoa Binh and Thanh
Hoa. This National Park has rich flora and fauna diversity characterized by tropical
rainforest. Many plant and animal species endangered by extinction have been
discovered and preserved here. This is also the first national p ark in Vietnam, which
covers 22,200 ha in total, including 11,350 ha in Ninh Binh Province, 5,850 ha in
Thanh Hoa and 5,000 ha in Hoa Binh. By coordinates, the province is seated at
20°14'-20°24’ North and 105°29’ — 105°44’ East.

2.349 Cuc Phuong Forest is rich of ecosystem, home to more than 2,000 species of
insects, 110 species of reptiles and amphibians, 65 species of fish, 117 species of
mammals, and 313 species of birds, 280 species of butterflies. Many of these are
endangered, including delacour, trachypithecus delacuri and several are on the edge
of being endangered, such as Owstons’ Hemigalus Owstoni.

2.350 Cuc Phuong is the habitats of a number of important mammal communities in
need of preservation, including several primates on the edge of extinction on global
scale, such as Trachypithecus delacouri (seriously endangered level) and Chrotogale
owstoni (globally endangered), Panthera pardu (endangered at national level). About
40 other species have also been recognized here.

2.351 Recently, Panthera pardus have been found in Cuc Phuong forest. Due to
illegal hunting and shrinking habitats in the forest, a number of mammal species have
disappeared, including Panthera Tigris and Hylobates Leucoengys.

2.352 Cuc Phong is the north-most area of an exclusive bird-zone for lowland in the
North Central Region. However, only one species has been found within the boundary
of the forest: Jabouilleia danjoun. Cuc Phuong has been recognized as an important
bird-