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SUMMARY

This study aims to investigate relevant policies in study site from 1990 to 2016 using multi-temporal Landsat
images; to assess the effectiveness of policies on coastal mangrove management using three major indicators;
and then to propose feasible solutions to enhance the policies in this area. Three remarkable policy periods have
been investigated and assessed by using a set of three significant indicators, including ecological, economic and
social indicators. As a result, from 1990 - 1997, mangrove rehabilitation and restoration projects had been
implemented, but they were not effective. From 1997 - 2005, the implementation of many policies and projects
had improved the quantity and quality of mangroves. Hence, the increase of mangrove extent considerably
contributed to local incomes and livelihoods improvement. The period from 2005 to 2016 has been well-known
as mangrove development and protection stage. This study also suggests that the communes should adapt
communities - based management (CBM) to enhance the mangrove quantity and quality in the long term.

Keywords: Community-based management, geographic information system, Landsat, local livelihoods,

mangrove management, policy effectiveness.

I. INTRODUCTION

In Vietnam, mangrove systems are vital to
the livelthoods of coastal communities
(Orchard et al., 2016). It provides an important
ecosystem service of safeguarding human
societies from natural disasters along tropical
coastal zones as well as economic values
(Sanford, 2009). Management of mangroves in
a sustainable ecological and economic way is a
difficult

disciplinary intervention (Dat and Yoshino,

proposition which needs multi-
2013). The process of developing a broadly
integrated management effort will need to
incorporate a richer set of performance

measures. Institutional  evaluation, an

understanding community dynamics, and
policy assessment all play a central role
2003). An integrated

wetland research framework suggests that a

(Bowen and Riley,

combination of economic valuation, integrated

modeling, stakeholder analysis, and multi-

criteria evaluation can provide complementary

insights into sustainable and welfare-
optimizing wetland management and policy
(Turner et al., 2000).

In Vietnam, although the importance of
assessing policies and their effectiveness on
sustainable mangrove management have been
well recognized, accurate and reliable
assessment process is unanswered, including
Hai Phong in general and Dai Hop and Bang
La communes in particular. Hence, this paper
initially aims to build up a set of indicators for
policies effectiveness assessment to apply on
coastal mangrove management in Vietnam.

II. MATERIAL AND METHODS
2.1. Study site

Study site belongs to two districts, including
Kien Thuy and Do Son. Specifically, it only
belongs inside frontier of two communes. They
are Dai Hop (in Kien Thuy district) and Bang

La (in Do Son township) as shown in fig. 01.
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Figure 01. Study Site (a) Vietnam (b) Hai Phong city (c) Kien Thuy district and Do Son township
and the distribution of mangroves in study site

2.2. Methodology

Data collection

Literature review is the main method to
collect the secondary data, including
documents related to policies and projects,
published documents, papers and case studies.
The data collected from this study includes
socioeconomic conditions of study sites;
geographic information system layers; land use

and land cover maps; technical steps of

processing Landsat image; data related to the

dynamics of coastal mangroves; relevant
policies on coastal mangrove management in
Dai Hop (Kien Thuy) and Bang La (Do Son)
communes; social — economic reports from
communes.

The multi-temporal Landsat images are
used in this study to assess the dynamics of
the coastal mangrove area before and after the

policies introduced (table 01).

Table 01. Landsat data used in the study

ID Landsat image code Date Resolution Path/Row
1 LT51260461990234BKT01 22/08/1990 30 m 126/46
2! LT51260461997157BKT00 06/06/1997 30 m 126/46
3! LT51260462005099BJC00 09/04/2005 30 m 126/46
4! LE71260462016154EDC00 27/06/2016 30 m 126/46
5 Map of Mangrove Status 2000, 2008, 2010 1:50 000

Sources: ' http://glovis.usgs.com, “Hai Phong Institute of Oceanography

Primary data in this study was mainly
obtained from both
method and the semi-structured

structured interview
interview,
which is used as a support for certain types of

information. Total sample sizes for interview is

55 households in diverse groups of age, jobs,
genders and social well-being (rich, middle
and poor families). Primary data was then used
to assess social and economic indicator and as
support information for accuracy assessment.

44 JOURNAL OF FORESTRY SCIENCE AND TECHNOLOGY NO. 2 -2017



Management of Forest Resources and Environment

Data analyses and processing

Landsat  images
processing: the visual interpretation and
unsupervised classification methods are used
to map the coastal mangroves extent since
1990. In the combination with data collected in
the field, the accuracy can be assessed using
ground truthing approach. The
interpretation and unsupervised classification
methods are used to map the coastal
mangroves extent in 1990, 1997, 2005 and
2016. After using unsupervised classification,

classification and

visual

two map layers were overlaid to get dynamic
maps over periods. Two layers were added
together in ArcGIS 10.2. The final result is the
dynamics map of coastal mangrove in three
periods, namely 1990 — 1997; 1997 — 2005;
and 2005 - 2016 with four main categories
classified as no forest; forest loss, forest gain,
stable forest.

Data collected from interviewing local

sofwares). Descriptive statistics were then used
for social and economic indicators assessment.
Besides, raw data after processing with
Microsoft Excel, were used to draw graph to
illustrate the trends and changes of different
variables in this study.
III. RESULTS AND DISCUSSION
3.1. Institutional frameworks and policies
on coastal mangrove management

Natural resources policies in Vietnam were
influenced by many factors, such as historical
development; political system — historical
context; land use property system; etc. At the
beginning eras of policies in Vietnam, coastal
mangroves management had not been focused.
In study site, Policies on coastal mangroves
management started in 1990s and could be
divided into three significant periods: 1990 to
1997; 1997 to 2005; and 2005 to 2016. The
following fig. 02

shows the institutional

framework of mangrove management.

people were analyzed by R (Statistic
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Figure 02. Provincial institutional structure for coastal mangrove management
in Dai Hop and Bang La communes (Adapted from Cuc et al, 2008)
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Policies related to coastal mangrove
management from 1990 to 1997

In this stage, socioeconomic conditions of
Vietnam got much change. The awareness of
people about the values of mangroves was
limited. Policies about management and
development of mangroves were relatively
poor, weak and only at primitive level.

Especially in Dai Hop and Bang La,
reforestation and plantation projects had been
applied including national program 327.
However this project did not achieve the
expected results. Most of new plants could not
grow in the study area before 1997.

Policies related to coastal mangrove
management from 1997 to 2005

In general, policies and projects systems
were improved well in this period. Hai Phong
became one of the eight coastal provinces
(from Quang Ninh to Ha Tinh) implemented
the plantation mangroves project by central of
Vietnam Red Cross with support of Japanese
Red Cross. Two major projects are project 661
and “planting mangroves, preventing disaster”
funded by Japanese Red Cross.

Coastal mangrove management policies has
been applied more detail since 1998. Research
area located in both Dai Hop and Bang La
communes... Hai Phong Red Cross managed
directly mangrove area in two communes.
Basically, two policy systems were relatively

identical. Structure of specialized teams were

essentially the same.

Policies related to coastal mangrove
management from 2005 to 2016

After 2005, mangroves area in Hai Phong
city increased dramatically: from 297 ha
(1990) to more than 500 ha until now
(According to Le Van Van, 2016). Projects and
policies of the previous times focus on planting
activities (dominant species is Kandelia
obovata).

Both Dai Hop and Bang La maintain the
forest ranger departments annually. However,
there are differences about changing the
awareness of local people. These differences
result in the difference between mangroves
quality in two communes. After 2005, local
administrator and Red Cross of Hai Phong city
continue to implement the last period of some
projects.

3.2. Effectiveness of mangrove management
policies

Ecological indicators: Coastal mangrove
extents before and after policies

Mangroves extent is one of the most
important indicators to assess the effectiveness
of management policies (Mumby et al., 1999)
as the total area of mangroves in study site
increases or decreases during each period of
policies implementation.

Thematic maps of four key years 1990,
1997, 2005 and 2016 were constructed based
on unsupervised classification method which

show the status of mangrove (figure 03).
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Figure 03. Thematic maps of coastal mangrove extents

in Dai Hop and Bang La communes in different years using Landsat images

The total area of mangrove and non-
mangrove in study site for each year was

calculated using raster calculation tool in
ArcGIS. Final results are showed in table 02.

Table 02. Mangroves extent in 1990, 1997, 2005 and 2016 (ha)

Year Mangroves Non- Mangroves
1990 509.0 304.5
1997 306.5 506.9
2005 274.8 538.7
2016 587.8 225.6

The dynamics of mangroves area can be
drawn from the area of mangrove calculated

above. Dynamics

and the percentage of

changes of mangroves extent are illustrated as
the following table:

Table 03. Dynamics of mangrove extent in three different periods

Periods Mangroves area Percent
1990 - 1997 -202.4 -39.8
1997 - 2005 -31.8 -10.4
2005 - 2016 313.0 113.9

Accuracy assessment

Landsat Thematic Mapper imagery gives
good estimates of the area of mangroves, but,
because of the 30 m pixel resolution, it
underestimated the linear extent in places
where the mangrove fringe was narrow
(Manson et al. 2001). The accuracy of image

classification and interpretation are 80%,

85.83%, 84.17% and 85.17% performed on
classified images in 1990, 1997, 2005 and
2016 respectively.

Dynamics of mangroves

After

mangroves in four major years, the dynamic

constructing thematic maps of

map of mangrove area through three

remarkable period was created as in the fig 04.
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Figure 04. Changes in coastal mangroves
in Dai Hop and Bang La communes from 1990 to 2016

Economic indicators: Changes in local people in study area, the sources of household
livelihood after applying policies income are illustrated in table 04.
According to the interview with local

Table 04. Sources of local incomes in Dai Hop and Bang La

Households Aquaculture Agricultural activities Services Others
Dai Hop and Bang La 43.3% 21.4% 6.1% 29.2%
Aquaculture is the biggest source of income The results of interviewing 55 local

for local people in study site. Hence, the houscholds in Dai Hop and Bang La
communes and local administrations shown

that there were the significant changes in
relation to local livelihood. Main findings are

economic assessment will base on the data of
fisheries productivities and the information

provided by interviewing local communities. analyzed as below:

60

Fisheries Productivity (thousand tons)
L")
(==}

1990 | 1996 | 1997 | 2003 | 2004 | 2005 | 2011 | 2012 | 2016
===Productivity| 15 | 16.2 [15.00228.953[31.72135.279/46.32347.85349.932|

Figure 05. Production of fishery during three periods
(Adapted from the General Statistics Office of Viet Nam, hitp://www.gso.gov.vn)
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Table 05. Average income from seafood products of mangroves

No. Name of seafood Productivity Value
1 Cay (Fiddler crab) 3 + 4 kg/day 50.000 VND/kg
2 Cong (Small crab) 3 + 4 kg/day 40.000 VND/kg
3 Ca Lac 2 kg/day 80.000 VND/kg
4 Lu 1 kg/day 60.000 VND/kg
5 Ha 1kg/day 100.000 VND/kg

Social indicators: Local satisfaction and
local participation

This study focuses on two main social
aspects, including local satisfaction and levels
of local participation. The results of semi-
structured interviews conducted within 55
households in study including chairpersons of
the People’s committees and local people
which were randomly selected. The final
the

corresponding to the typical characteristics of

results  show remarkable  changes

three periods.

a) Social satisfaction

The social satisfaction scale is divided into
five levels: Completely dissatisfied, somewhat
dissatisfied, neither satisfied nor dissatisfied,
somewhat satisfied and completely satisfied.
Each household evaluates their satisfaction
about policies and projects on mangrove
management as well as the effectiveness of
management activities in three periods of time

in their own point of views.

Table 06. Social satisfaction of local people about mangrove management policies

) Neither
Social Completely Somewhat Satisfied nor Somewhat Completely
satisfaction . Dissatisfied Dissatisfied . . satisfied Satisfied
Periods Dissatisfied
Total No. % No. % No. % No. % No %
households
1990 -1997 9 16.4 17 30.9 7 12.7 15 27.3 8 14.5
55 1997 - 2005 0 0 11 20 5 9.1 16 29.1 23 41.8
2005 - 2016 0 0 2 3.6 4 7.3 17 309 32 56.4
As can be seen from the table, the b) Local participation

satisfaction of local people has been increased
notably over time. Percent of people who are
dissatisfied decrease from 16.4% to 0%. The
decreasing trends also happen for cases of

Local participation aspect is assessed in
term of households’ participation in mangrove
management and

policies mangrove

rehabilitation or restoration projects.

somewhat dissatisfied (30.9% to 3.6%) and Households’ participation _in _mangrove
neither satisfied nor dissatisfied (12.7% to  management policies
7.3%) levels. Meanwhile, the opposite trends Households’ participation in mangrove

occur in somewhat satisfied (27.3% to 30.9%)
and completely satisfied (14.5% to 56.4%)
levels.

management policies was assessed by three
different levels:
Level 1: No participation in management.
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Level 2: Provide contribution & feedbacks
to the policy makers.

Level 3: Take part in community — based
management.

Table 07. Households’ participation in mangrove management policies

Social participation in

. Level 1 Level 2 Level 3
management policies Periods
Total HHs No. % No. % No. %
1990 - 1997 55 100 0 0 0 0
55 1997 - 2005 19 34.5 0 0 36 65.5
2005 - 2016 12 21.8 0 0 43 78.2
Results show three significant trends have no right to give feedbacks or

which are decreasing, remain unchanged and
increasing for level 1, 2 and 3, respectively.
Percent of local people who take part in
management activities increase remarkable in
the second period (1997-2005) and continue
to raise up to 78.5% in the final period (2005
— 2016) thanks to

management policy. However, local people

community-based

contribution to policy makers.

Households’ participation _in _mangrove

rehabilitation and restoration projects

Households’ participation in mangrove
rehabilitation and restoration projects is one
of the most important factors to show how did
local people involved in management

activities. (e.g. PAM, 327, 661, etc):

Table 08. Social participation in mangrove management projects

Social participation in

rehabilitation/restoration Involved Not involved Do not know
projects Periods
Total number of No. % No. % No. o
households
1990 - 1997 25 45.5 27 49.1 3 54
55 1997 - 2005 41 74.5 14 25.5 0 0
2005 -2016 30 54.5 23 41.8 2 3.7

According to the results, the second period
1997 to 2005 is the peak of household’s
participation in mangrove management
projects. In this period, all projects and
policies about mangrove management such as
project 61 or projects funded by Japanese Red
Cross were well known (0% of local people
do not know about this) and the percent of
people who involved in projects is 74.5%.
Besides, awareness of local people has been

improved notably along the time. Comparing

to the past, the percent of people who do not
know about mangrove management projects
decrease to 3.7% until now.

The following table shows the multiple
aspects in term of all three indicators. In
general, policies effectiveness of coastal
mangroves management has been improved
along the time since 1990. However, it is
necessary to create the opportunities for local
people to give feedbacks and take part in the

process of building up management policies.
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Table 09. Policies effectiveness assessment based on three significant indicators

Indicator

Ecological indicator Economic indicator
(Mangroves

dynamic; unit: ha) unit: thousand tons)

(Productivity of fisheries;

Social indicator (%)

Social participation in Social participation in

Periods Social . .
A . communities-based major management
satisfaction . .
management pollcy( ) projects
1990 — 1997 -202.41 -0.002 14.5 0 45.5
1997 — 2005 -31.77 +6.326 41.8 65.5 74.5
2005 - 2016 +313.02 +3.609 56.4 78.2 54.5

@ the assessment for social participation in giving feedbacks and contribution to build up

management policies has not been mentioned in this table but it remains with 0% throughout three

periods of time.

This study also suggests that the first period
from 1990 to 1997 is is beginning period of
policies and it did not meet three indicators of
policies effectiveness. The second period from
1997 to 2005 is the is recovery and transition
period of policies and it highly meets three
indicators of policies effectiveness. Finally, the
period from 2005 to 2016 is development and
prescription period of policies and it meets
three indicators.

3.3. Solutions for better management of
mangroves

Model of sustainable management and
development of mangroves

From the research results and literature
overview, some possible solutions that
improve the effectiveness of coastal mangrove
management in study areas were figured out:

General community-based management

(CBM): In Dai Hop and Bang La, CBM had
been implemented for three years (2005 —

2008) by Vietnam silviculture science Institute
piloted. However, small capital and low effect

lead to the end point of this model.

Manager teams need to decide how to
prioritize their efforts in order to achieve
objectives. In order to do this it is necessary to
identify not only stakeholders but also ‘key’
stakeholders — that is, those stakeholders who
are most affected by, or have most effect on
the organization or project and those who need
to be engaged (Powell and Osbeck 2010).
Therefore, the list of stakeholders need to be

listed out:
e (Government;
e Commune forest protection group;
e [ ocal communities;
e Red cross (city, district, commune);

e NGOs &
(Japanese Red Cross, Danish Red Cross, etc.)

Foreign  organizations

Then, we can put it into graph (as below) to
determine about who need the concern most.
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Figure 06. Power versus interest grid
(adapted from Eden & Ackermann, 1998)

Local communities are the stakeholders
who need to be taken into consideration as
implementing coastal mangrove management
policies. They have high interest stake, but
have no power influence. So, one of the best
solutions is CBM.

Strengthening cooperation between two
communes in mangrove management

The cooperation system is one of the best
choices for this type of region to manage
mangroves  effectively.  Cooperation in
mangrove protection and management should
be applied between:

e Local commune mangroves protection
station.

e Protection group to assess the
effectiveness of CBM regularly.

e Propaganda activities.

Other solutions  for sustainable
development of mangroves

In addition to changing model of coastal

mangroves management, using engineering,

capital, public communication and technology
solutions harmoniously enhances effectiveness
of coastal mangroves management in general.

After interview, this study states that
communication activities in Bang La commune
are very effective. Students in primary school
also get training about importance of
mangroves during classes. To raise awareness
for the people of the two communes in
particular and people living in the coastal areas
of Vietnam in general, local authorities should:

e Construct propaganda and education
programs in community fit for each object
(children, youth, managers...), pay attention to
the young audience.

e Train staffs in administrative groups,
inhabitants who participate in assigning forest
tending how to maintain and promote the
growth of mangroves effectively, how to make
proper exploitation of natural resources in

mangrove ecosystems.
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e Strengthen environmental interpretation.

e Promote environmental education trend,
move from the information dissemination to
education, from awareness to the communities
education.

In short, this study propose some main
sustainable management solutions: General
community-based management; strengthening
between  two

cooperation communes;

engineering  solution;  capital  solution;
communication and so on. However, because
of specific characteristics of study area this
study focus on CMB management solution.
IV. CONCLUSION

Dai Hop (Kien Thuy) and Bang La (Do
Son) have large areas of mangroves, which
stretches along sea dike. Mangroves have
significant roles including not only protecting
coastal inhabitants from extreme events but
also contributing to develop economy and
ecosystem diversity. Through the investigating
effectiveness of policies on mangroves
management using this set of three indicators,
main findings suggest that:

In study site, the area of mangroves
fluctuates complicatedly due to policies on
plantation,
With
organizations or projects such as: Japanese Red
Cross, 661 Project, PAM 5235, etc. mangroves

have had positive changes. Until now, total

mangroves protection  and

management. assistance of many

area of mangroves in Dai Hop and Bang La
communes i1s more than 500 ha and has
increasing trend.

The first period of time from 1990 to 1997
is the

management policies which did not achieve

beginning period of mangrove

and meet policies effectiveness indicators. The
second period of time from 1997 to 2005 is the

recovery and transition period of mangrove
management policies. This period witness the
significant changes of policies and projects
systems which help to decrease the area of
mangroves loss and increase the awareness and
participation of local communities. The final
period from 2005 to 2016 can be considered as
the development and prescription period and
this is also an important stage which local
administrator remain protection activities.
However, policy makers should enable local
people to give feedbacks and contribution to
enhance the mangrove management policies.
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PANH GIA HIEU QUA CHINH SACH QUAN LY RUNG NGAP MAN:

NGHIEN CU'U PIEM TAI KIEN THUY VA PO SON,
THANH PHO HAI PHONG
Nguyén Nguyét Anh', Nguyén Hai Hoa®
Y2 Trwong Pai hoc Lam nghiép
TOM TAT
Nghién ctru thuc hién nham muc dich diéu tra nhitng chinh sach lién quan dén viéc quan 1y rimg ngap méin ven
bién tai khu vuc nghién ctru tor nam 1990 dén nam 2016 thong qua viéc str dung dir li¢u anh Landsat da thoi
gian; danh gi4 hiéu qua chinh sach sir dung hé thong ba chi tidu; dong thoi dé xuét nhitng giai phap kha thi dé
cai thién chinh sach tai khu vuc nghién ctru. Ba giai doan chinh sach quan trong da dugc phan tich va danh gia
sir dung hé thong ba chi tiéu, bao gdm chi tiéu sinh thai, kinh té va xa hoi. Két qua nghién ctru cho thdy, tir nam
1990 — 1997, nhiing dy an tai tréng va phuc hdi rung ngdp man da dugc ap dung, tuy nhién khong mang lai
hiéu qua. Giai doan 1997 — 2005, viéc ap dung cta cac dy an va chinh sach da cai thién sb luwong va chét lwong
cua rung ngdp man tai khu vuc. Vi vy, sy céi thién nay da dong gop dang ké vao vi€c nang cao thu nhap va
thiic day sinh ké cta nguoi dan dia phuong. Giai doan 2005 — 2016 1 giai doan phat trién va bao vé rimg ngap
man. Nghién ctru ndy cling dua ra dugc moé hinh quan ly t6i uu dia phwong nén ap dung 1a mo6 hinh quan ly
rimg dya vao cong dong, nhim ting dién tich ciing nhu chat lugng ctia rimg ngép min mot cach bén viing.
Tir khéa: Hé théng thong tin dia 1y, hiéu qua chinh sich, Landsat, quan 1y rirng dwa trén cong dong,
quén Iy rirng ngip min, sinh ké cong dong.

Received : 31/10/2016
Revised : 25/11/2016
Accepted : 05/12/2016

JOURNAL OF FORESTRY SCIENCE AND TECHNOLOGY NO. 2 -2017



