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E2)  : Socio-FHconomic Atlas, Information & Documentation Center, November 1996, Ministry of Development, Sultanate of Oman

113} Statistical Year Book, 29th Issue, August 2001, Ministry of National Economy, Sultanate of Oman

#3—2 BAEYS FEIOFE - AO
TS T A D S/WIZBIT AREMNFTA b = >0 — 7 i (ha) JEIERT - AE9E - AOE2
1. Bathinah Coast
Shinas } Khawr Shinas 53 Shinas (Wilayat Center) |3,232
Khawr Halmour
Al-Sawadi 0 Al Sawadi As Sahil 3, 088
) Barka (2 Khawrs) 0 Barka (Wilayat Center) |12,484
4) Suwaig (2 Khawrs) 0
-5) Khaburah 0
8) Seeb 0
. Muscat
Qurm Muscat
Bandar Khayran Bandar Khairan 83 Al Khayran 1,148
. Quriyat
Quriyat Quriyat 80 Qurayvat (Wilayat Center) |17, 052
4. Sargia
;ira“ff?kflkra}? 3) Sur (Sukeikra) 58 Sur (Wilayat Center) 41,439
awr Jarama Ras Al-Hadd (Khawr Al-Hajar) 0 Ras Al Had 1,932
Ras Al-Hadd
. Masirah—-Makawt—-Duqgm
. Umm Al-Rusay (Masirah Island) 0 Half (Wilayat Center) 8,009 b 23 | Jazirat
Film . ) . i Murasays 251
Film-Mahawt 172 Haj (Wilayat Center) 1,841 215 | Muhut
Mahawt Island Falam
Dugm 0
5. Salalah Coast
Khawr Qurm Al-Kabir Salalah (Khawr Kabir and Khawr Saghir) 5.9 Salalah™ 156, 615
Khawr Qurm Al- Saghir
Khawr Baleed Salalah (Taga) 1.6 Tagah™9 18, 750
Khawr Taqa )} Salalah (4 Khawrs) 0
s D “Status of Mangrove Resources in the Sultanate of Oman” , Moustafa M.Fouda, J. Fac. Sci.U.A.E. Univ., Vol. 8, No. 2, (1955) , pp. 169-183
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5.1 Policy, Leagal and Administrative Structure

5.1.1 Policy Requirements and Implementation
f. Mangroves, coral reefs, sand dunes, beaches, khawrs, wadis, and floodplains will be
recognized as special environments requiring specific planning, and management in the

case of priority areas, to maintain their ecological roles and social and economic values.

5.2 Resource Management
5.2.1 Studies, Planning and Implementation
2 Investigate the importance of khawr environments as nurseries for harvested species
and their contribution to coastal fisheries, and recommend measures for protection of
breeding and nursery grounds, such as is being done for the Salalah area by PCDEDG
(Planning Committee for Development & Environment in the Dhofar Governorate) in
collaboration with SQU.
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Title Number Number Remarks
1. Khawrs with mangrove

1) Film-Mahawt 172 Hij NF40-15C |- Not Available
2) Salalah (K. Kabir and K. Saghir) 5.9 [Salalah NE40-9D |AD8089, AD8078
3) Sur (Sukeikra) 58 Sur NF40-8F |GK5696, 5694,

5698, 6094, 6096,

6098
4) Khawr Shinas 53 Shinas NG40-14B |DN4438, 4436,

4434, 4432, 4530
5) Bandar Khairan 83 Muscat NF40-4A |FM7200, 7600 Incomplete
6) Salalah (Taqa) 1.6 |Salalah NE40-9D |BD1686, 1684,

2086, 2084
7) Quriyat 80 Quriyat NF40-4D |FL9274 Incomplete

2. Khawrs without mangrove

1) Ras Al-Hadd (Khawr Al-Hajar) 0 Ras Al-Hadd |NF40-16A |GR8494, 8492 Incomplete
2) Al-Sawadi 0 Al-Sawadi NF40-3B |EM7730, 7728,

7726, 7724, 8026,

8028, 8030
3) Barka (2Khawrs) 0 Al-Sawadi NF40-3B |- Not available
4) Suwaiq (2 Khawrs) 0 As Suwayq NF40-3A |- Not available
5) Khaburah 0 As Suwayq NF40-3A |EMO0554 Incomplete
6) Duqum 0 Duqum NE40-3B |- Not available
7) Salalah (4Khawrs) 0 Salalah NE40-9D |- Unidentified
8) Seeb 0 Sib NF40-3C |? Unidentified
9) Umm ar Rusay (Masirah Island) 0 Masirah North [NF4016A |- Not available

Masirah South [NF4016D |-

[0 O O National Survey Authority,Oman
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Company Name Telephone Fax

1 | Cowi & Partners LLC 562280/1 564643
2 | Renardet S.A & Partners 684292 683039
3 | National Oilfield Supply Co. LLC 595207 595107
4 | GEO-Resources Consultancy 7711598 77115997
5 | Environmental Engineering Services L.L.C. 590483 590486
6 | STAG Enterprises Trading & Contracting 7715834 7715851
7 | AI-MEEDANIA Engineering Consultancy 604754 697581
8 | Bureau Veritas 571546 571529
9 | AL-ABRAJ/NJS Consultants 781359 -

10 | HMR Environmental Engineering Consultant 502506 502616
11 Kadri. Consultants L.L.C. & Tecnicas 705632 796091

Reunidas, S.A.

12 | W.S. Atkins 702490

13 | M/s. Abdullah Mukadam & Parthers 700736 785807
14 | M/s. Arab Engineering Office 705155 799805
15 | M/s. Azri Architects 795514 799076
16 | M/s. Bisan Engineering Consulting 7713314 -

17 | M/s. Cansult Ltd. 691654 601686
18 | M/s. Engineering Studies Office 709335 785841
19 | M/s. Gulf Engineering Consultancy LLC 693612 691336
20 | M/s. Mott Macdonald International Ltd. 7712118 7715850
21 | M/s. Conser & Partners Engineering Services LLC 687406 687407
22 | M/s. Leeyana Engineering Consultancy 709346 791420
23 y{jslarilc;\;/; & Partners LLLC — Consulting Engineers 562280 564643
24 | M/s. National Engineering Office 7735660 7735727
25 | M/s. Auscon & Partners Engineering Consultant LLC - 780216
26 | M/s. Hassan Ali Eid Engineering Consultancy 708718 708719
27 | M/s. Al Hatmy Design & Engineering - 797695
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Draft Flow of the Study

DRAFT

Annex 1
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12 Workshop

Final Report
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o000 0OO00D0DO0O0O0O0WilayatD OO

Muscat Governorate Adh Dhahirah Region Al Wusta Region
1 Mutrah 23 Al Bura Ymi 47 Hayma
2 Ba Wshar 24 Tbri 48 Muhut
3 As Seeb 25 Mahdah 49 Ad Dugm
4 Al Amrat 26  Yanqul 50 Al Jazer
5 Muscat 27 Dank Dhofar Governorate
6 Qurayyat Ad Dakhliyah Region 51 Salalah
Al Batinah Region 28 Nizwa 52 Thumrayt
7 Sohar 29 Samail 53 Taqah
8 Ar Rustaq 30 Bahla 54 Mirbat
9 Shinas 31 Adam 55 Sadh
10 Liwa 32 Al Hamra 56 Rakhyut
11 Saham 33 Manah 57 Dalkut
12 Al Khaburah 34 Izki 58 Mugshin
13 As Suwayq 35 Bid Bid 59 Shalim Wa Juzur
14 Nakhal Ash Shargiyah 60 Al Hallaniyat
15 Wadi Al Maa Wil 36 Sur
16 Al A Wabi 37 lbra
17 Al Musanaah 38 Bidiyah
18 Barka 39 Al Qabil
Musandam Governorate 40 Al Mudaybi
19 Khasab 41 Dima Wa At Taiyyin
20 Bukha 42 Al Kamil Wa Al Wafi
21 Daba Al Bayah 43 Jaalan Bani Bu Ali
22 Madha 44 Jaalan Bani Bu Hasan
45 Wadi Bani Khalid
46 Masirah
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1. ERMAI (S W:EX)

SCOPE OF WORK
FOR
THE MASTER PLAN STUDY
ON
RESTORATION, CONSERVATION AND
MANAGEMENT OF MANGROVE
IN THE
SULTANATE OF OMAN

AGREED UPON BETWEEN
THE MINISTRY OF REGIONAL MUNICIPALITIES,
ENVIRONMENT AND WATER RESOURCES
OF
THE GOVERNMENT OF THE SULTANATE OF OMAN
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

MUSCAT, 5 FEBRUARY 2002

skl

H.E. Majid bin Said bin Salim Al-Rawahy Mr. Hisao Ushiki

Under Secretary for Environmental Affairs Team Leader

Ministry of Regional Municipalities, Preparatory Study Team

Environment and Water Resources Japan International Cooperation Agency

SULTANATE OF OMAN JAPAN
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INTRODUCTION

In response to the request of the Government of the Sultanate of Oman, the Government

of Japan has decided to conduct a Master Plan Study on Restoration, Conservation and

Management of Mangrove (hereinafter referred to as "the Study") in the Sultanate of Oman,

together with the Government of the Sultanate of Oman in accordance with the relevant laws

and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as

"JICA"), the official agency responsible for the implementation of the technical cooperation

programs of the Government of Japan, will undertake the Study in close cooperation with the

authorities concerned with the Government of the Sultanate of Oman.

1.

The present document sets forth the Scope of Work with regards to the Study.
OBJECTIVES OF THE STUDY

The objectives of the Study are:

To formulate a master plan on restoration, conservation and management of mangrove
comprising site-specific plans in the prionty sites as well as public awareness programs,
based on the typified natural and socio-economic characteristics of the mangrove sites.
The master plan shall also cover a capacity building program for the parties concerned

with restoration, conservation and management of mangrove.

To transfer the relevant technology to the assigned counterpart personnel through

on-the-job training in the course of the Study.
OUTLINE OF THE STUDY

Study Area
The Study area shall cover the 16 sites, consisting of 21 khawrs (khawr is an Arabic

word for wadi estuary and lagoon, including both with and without mangrove) including

their surrounding areas in the coastal line of Batinah Coast, Muscat, Quriyat, Sharqia,

1
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(1)

)

()

(4)

(5)

(6)

Masirah-Mahawt-Dugm and Dhofar (Salalah Coast) in the Sultanate of Oman as shown
in Annex I The names of the 16 sites with mangrove (hereinafter referred to s
“mangrove sites”) and without mangrove (hereinafier referred to es “potential khawrs”)

are showrn in the Annex 11,

Scope of the Study

In order to achieve the above objectives, the Study shall cover the following items;

To collect and review the existing data and information relevant to the Study such as
geographic, climatic and oceanographic conditions, socio-economic conditions, ethnic

information, legislative frameworks, development plans and academic findings.

To review the current plantation activities of Avicennia marina in Oman and technical
references reported from outside of Oman. The technical guidelines for site selection,

nursing, transplanting and tendering will be prepared as a consequence. The information

on current plantation activities in Oman will be summarized by the Omani side and

attached as a case study for the guidelines.

To assess the present capacity of Oman for the restoration, conservation and
management of mangrove, such as human and financial resources, institutions, facilities,

equipment and materials, particularly from the view point of implementation of the

master plan.

To conduct the field survey in order to collect information on vegetation, soil, salinity,

tidal phenomenon, major fauna in and around the mangrove sites/potential khawrs.

To conduct a socio-economic survey through interviews with the municipalities and
questionnaires to local residents around the main target khawrs, in order to clarify the
socio-economic characteristic of the local communities associated with mangrove
exploitation and conservation. Socio-economic surveys through parlicipatory

approaches will be applied in order to collect detailed information on community

resource management in the selected sites.

To prepare a plan for an experimental plot of Rhizophora sp. on a small scale, based on

S
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the field survey mentioned in (4) and existing technical information.

(7) To evaluate the value of mangrove ecosystem, both quantitatively and qualitatively,

taking into account recreation, tourism and fisheries activities of local residents as well

as biodiversity.

(8) To typify the mangrove sites/potential khawrs based on natural and socio-economic

characteristics. The candidate khawrs for afforestation will be selected from the

potential khawrs.

(9) To formulate the master plan that consists of the following list of contents, taking
account of coastal environment, regional ecosystem, biodiversity and socio-economic

activities such as fisheries, recreation and tourism promotion.

a) Restoration/conservation/management plan for mangrove sites/candidate khawrs

based on the typification in the Study area.
b) Public awareness program on mangrove conservation.

c) Capacity building program for governmental bodies and local communities which
may be concerned with mangrove conservation and management, such as training

programs, establishment of a center for routine survey/monitoring and information

system.
d) Initial Environmental Examination (IEE).

e) Cost estimation and project evaluation,

(10) To formulate an action plan in the short term (2years), medium term (5 years) and long

term (10 years).

(11) To conduct workshops both in Muscat and Salalah, on the occasion of the submission of

the Progress Report, Interim Report and Draft Final Report, in order to share the

findings of the Study among the counterpart organizations.

(12) To conduct an evaluation of the Study activities at the end of the Study.

(F8)
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IV. STUDY SCHEDULE

The Study will be carried out during a period of approximately twenty-two (22) months,

in accordance with the attached tentative work schedule as at Annex 1L

Y. REPORTS

JICA shall prepare and submit the following reports in English to the Government of the

Sultanate of Oman :

1. Inception Report
Thirty (30) copies and a CD-ROM at the beginning of the first stage.

2. Progress Report
Thirty (30) copies and a CD-ROM at the beginning of the second stage.

3. Interim Report
Thirty (30) copies and a CD-ROM at the beginning of the third stage.

4. Draft Final Report
Thirty (30) copies at the beginning of the fourth stage. The Government of Sultanate of

Oman will provide JICA with its comments on the Draft Final Report within six (6) weeks

on receipt of the Draft Final Report.

5. Final Report
Fifty (50) copies and a CD-ROM within two (2) months after receipt of the comments from

the Government of the Sultanate of Oman on the Draft Final Report.
VI. UNDERTAKING OF THE GOVERNMENT OF THE SULTANATE OF OMAN

1. To facilitate the smooth conduct of the Study; the Government of Sultanate of Oman shall

take necessary measures:

_69_



)

2)

3

(4)

To penmit the members of the Team to enter, leave and sojourn in Sultanate of Oman
for the duration of their assignments therein and exempt them from foreign registration
requirements and consular fees;

To exempt the members of the Team from taxes, duties and any other charges on
equipment, machinery and other material brought into the Sultanate of Oman for the
implementation of the Study;

To exempt the members of the Team from income tax and charges of any kind imposed
on or in connection with any emoluments or allowances paid to the members of the
teamn for their services in connection with the implementation of the Study;

To provide necessary facilities to the Team for the remittance as well as utilization of

the funds introduced into the Sultanate of Oman from Japan in connection with the

implementation of the study;

2.  The Government of the Sultanate of Oman shall bear claims, if any arises, against the

members of the Team resulting from, occurring in the course of, or otherwise connected with,

the discharge of their duties in the implementation of the Study, except when such claims arise

from gross negligence or willful misconduct on the part of the team.

3. The Ministry of Regional Municipalities, Environment and Water Resources shall, at its own

expense, provide the Team with the following, in cooperation with other organizations

concerned :

(1)
(2)
(3)
(4)
()
(6)

Security-related information on as well as measures to ensure the safety of the Team;
Information on as well as support in obtaining medical service;
Available data and information related to the Study;

Counterpart personnel;
Suitable office space with necessary office equipment and furniture;

Credentials or identification cards.

VII. CONSULTATION

JICA and Ministry of Regional Municipalities, Environment and Water Resources shall

maintain consiant communication and consult with each other in respect of any matters that

may arise from or in connection with the Study.

e
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A Map of the Study Area
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List of Study Area

Annex I

No. Study Area Tfe:g(?:;

1 {Khawrs with mangrove
1) Film-Mahawt 172
2) Salalah (Khawr Kabir and Khawr Saghir) 5.9
3) Sur (Sukeikra) 58
4) Khawr Shinas 53
5) Bandar Khairan &3
6) Salalah (Taga) 1.6
7) Quriyat - ' 80

2 |Khawrs without mangrove
1) Ras Al-Hadd (Khawr Al-Hajar) 0
2) Al-Sawadi 0
3) Barka (2 Khawrs) 0
4) Suwaiq (2 Khawrs) 0
5) Khaburah 0
6) Dugm 0
7) Salalah (4 Khawrs) 0
8) Seeb 0

0

9) Umm Al-Rusay (Masirah Island)
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Annex [II

TENTATIVE SCHEDULE

1 2 3 4 5 6 7 8 9 110111213} 14 15| 16| 17 l 18119} 20| 21 27‘
The Study in Oman I l | l : D
First Stage Second Stage Third Stage Forth Stage
A i
The Study in Japan : LR l
TAN O VAN VAN © TAN
Reports Ic/R Pr/R It+/R DR F/IR
L
Ie¢/R : Inception Report
Pr/R  : Progress Report
IR . Interim Report
DR :  Draft Final Report
© ©  Comments on Draft Final Report by the Government of Oman
F/R . Final Report
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MINUTES OF MEETING
ON
SCOPE OF WORK
FOR
THE MASTER PLAN STUDY
ON
RESTORATION, CONSERVATION AND
MANAGEMENT OF MANGROVE
IN
THE SULTANATE OF OMAN

The preparatory study Team (hereinafter referred to as “the Team™) organized
by the Japan International Cooperation Agency (hereinafter referred to as “JICA™)
headed by Mr. Hisao Ushiki visited the Sultanate of Oman from January 25 to
February 5, 2002 for the purpose of discussing and confirming the Scope of Work for
the Master Plan Study on Restoration, Conservation and Management of Mangrove in
Sultanate of Oman (hereinafter referred to as “ the Study™).

The. Team had a series of discussions with officials of the Ministry of
Regional Municipalities, Environment and Water Resources (hereinafter referred to as
“MRMEWR?”) and other organizations on the Scope of Work for the Study. The list of

participants in the meeting is attached as Annex L.
Based on the discussions, MRMEWR and the Team agreed upon the Scope of

Work for the Study.
The main issues discussed by both sides in relation to the Scope of Work for
the Study are shown in the documents attached hereto.

MUSCAT, 5 FEBRUARY 2002

/24\)11“5‘ /V.[é.-'

HE. Maji%"b/iﬁ Said bin Salim Al-Rawahy Mr. Hisac Ushiki

Under Secretary for Environmental Affairs Team Leader

Ministry of Regional Municipalities, Preparatory Study Team

Environment and Water Resources Japan International Cooperation Agency
SULTANATE OF OMAN JAPAN



Attached Document

1. The Concept of the Study
Both sides discussed and shared views on the concept of the Study based on the

tentative schedule attached as Annex III of Scope of Work. The outline of the concept

1s as follows;
a) The first stage will cover mainly technical issues through the review of existing

information, current activities of mangrove plantation and field survey in the

northern sites.
b) The second stage will mainly cover the field survey in the southern sites and

socio-economic survey.
¢) The third stage will mainly cover the preparation of a master plan and action

plan.
-d) The major findings of each stage will be discussed in the workshops held at the

beginning of proceeding stages.

2. Study Materials to be taken abroad
The Team expressed the necessity of temporary use of materials in Japan, which

will be collected through the Study including maps (scale: 1/100,000 and 1/5,000)
and aerial photographs. MRMEWR promised to take necessary measures and

arrangements for taking them out to Japan, for the sake of the Study.

3. Microbial Analysis
The Omani side stressed technical difficulty in microbial analysis of the

collected samples and requested to the Team to carry out the analysis in Japan, in
order to clarify mangrove ecosystem from the point of decomposer. The Team
understood the importance of such analysis and promised to consider the possibility

to include this in the Study scope.

4. Result of the Study
The Omani side expressed expectation that the Master Plan should include

establishing a mangrove information center. The Team expressed its understanding
that the present study is at the stage of master plan formulation. This means that
detailed facili‘ty drawings and cost estimation based on the drawings would not be
included in the Scope of the Study, although the necessity of the center can be

examined.

‘4
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5. Counterpart Personnel
The Team pointed out the requirement of the expertise for the Study as follows;

a) Mangrove afforestation, b) Ecosystem/Monitoring, c) Soil/water analysis, d)
Land survey, e) Socio-economy, f) Fishery, g) Ethnology, h) GIS/Remote

Sensing.
In order to cover all the above expertise, the Omani side shall establish a

taskforce for the Study consisting of members of counterpart organizations, namely,
MRMEWR, Ministry of Agriculture and Fisheries, Sultan Qaboos University, Muscat
Municipality, and to take a necessary budgetary measure such as a travel allowance
for them to contribute to the Study. MRMEWR shall establish and coordinate the task

force for the smooth implementation of the Study.

5. Steering Committee
Both sides agreed to establish a Steering Committee for the smooth conduct of

the Study which consists of the representatives of MRMEWR, Ministry of agriculture
and Fisheries, Sultan Qaboos University, Muscat Municipality and Ministry of
Culture and National Heritage. It is expected that this Committee will meet when the

JICA Study Team comes to explain the reports.
MRMEWR will act as a coordinating body of the Steering Committee.

6. Office Accommodation
MRMEWR shall prepare offices for the JICA Study Team with necessary

furniture inside the MRMEWR premises.

7. Borrowing Reports on Mangrove
Both sides agreed that the Team will borrow the reports listed in Annex II and

will make copies in Japan. The Team promised to return them to MRMEWR as soon

as possible.

8. List of Equipment
Both sides agreed that a list of the study equipment/machineries to be brought

into Oman should be submitted to Omani side two (2) weeks prior to their arrival, for

the sake of custom and tax exemption procedure.

9. Disclosure of the Final Report to the Public
Both sides agreed that the Final Report would be open to the public.
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10.  Training of Counterpart Personnel
MRMEWR requested that Omani counterpart personnel would take advantage of

Training in Japan to achieve an effective technology transfer. The Team promised to

convey the request to JICA headquarters.

11. _Transportation of the Study Team
JICA team will provide its own transportation during the Study.

12. Reports
All reports mentioned in the Scope of Work shall be in the form of MS Office

version 6 (or later) application. If any other software is used then JICA shall supply 2

licensed installation package of that software used to structure the reports.
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Annex |

List of participants

The Omani side
1) The Ministry of Regional Municipality, Environment and Water Resources

Directorate General of Environmental Affairs

Mr. Mohammed Bin Khamis Al-Araimi Director General of Environmental Affairs

Mr. Mohammed Bin Abdullzh Al-Muharrami Deputy Director General of Environmental Affairs
Mr. lTorahim Bin Ahmed Al-Ajmi Director of Environmental Inspection and Control
Mr. Salim Bin Abdullah Al-Jufaily Director of Environmenta) Planning

Head, Marine Pollution and Coastal Zone Management
(MP&CZM) Section
Marine Expert, MP&CZM Section

Mr. Musallam Bin Mubarak Al-Jabn

Dr. Barry P. Jupp

Mr. Tomoo Shojo JICA Expert, MP&CZM Section

Directorate General of Nature Conservation and Biodiversity

Mr. Ali Bin Amer Al-Kiyumi Director General of Nature Conservation and Biodiversity

2) Ministry of Agriculture and Fisheries

Directorate General of Fisheries

Mr. lbrahim Al-Busaidi Deputy Director General of Fisheries

Ms. Lamiya Bint Sinan Al Kiyumi Marine Science and Fisheries Center
3) Sultan Qaboos University
Dr. Peter Cookson Department of Soil and Water, College of Agrirulture

4) Muscat Municipality
Mr. Mohammed Bin Gharib Al Kishn Department of Plantations and Garden

Japan Side (JICA Preparatory Study Team)

Mr. Hisao Ushiki Team Leader
Mr. Nobuhjsa Seto Member, Mangrove Conservation and Management
Mr. Kimiaki Jin Member, Socio-economy

Dr. Masanor Doi Member, Coastal Environment

Mr. Masaru Honda Member, Coordinator/Preliminary Evaluation
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Annex [I
List of Report

1) IUCN 1986 Oman Coastal Zone Management Plan, Greater Capital Area. Prepared
for the Ministry of Commerce and Industry, Muscat, Sultanate of Oman. 79pp.

2) TUCN 1988 Oman Coastal Zone Management Plan, Quriyat to Ra’s al Hadd.
Prepared for the Ministry of Commerce and Indusiry, Muscat, Sultanate of Oman.
57pp.

3) JTUCN 1989a Oman Coastal Zone Management Plan, Dhofar. Volume 1: Action Plan.
Prepared for the Ministry of Comirerce and Industry, Muscat, Sultanate of Oman.
41pp.

4) IUCN 1989 Oman Coastal Zone Management Plan, Dhofar. Volume 2: Resource
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INTRODUCTION

The Sultanate of Oman has a coastline of over 1,700 km, and a history of coastal resources use going
bark to prehistoric times, documented in the archaeological records.  The country has always been
turned towards the sea and the people have always played an important role in the trade and cultural
exchanges among the people and civilizations bordering the Arabian Sea.  The coastal zone of Oman
covers an imporiant part of the arid coasts of the Arabia.  The waters of the Arabian Sea are highly
productive mainly due to a number of space and seasonal-bound areas of upweiling that bnng cool,
nutrient rich waters o the surface, euphotic phytoplankton rich layers, where photosynthesis takes

place.  The intensive primary production of the upwelled waters is high, thus setting in motion a

trophic web.

The mangrove ecosystem of the coastal zone ol Oman is one of the important elements ol the coastal
zone. The mangroves of arid or semi-arid areas are particularly imporiant because the trees grow in the
intertidal belt where particularly demanding ecological conditions are such that no other trees would
become permanently established. Once the mangroves become established. resident and seasonal
migratory fauna colonize the water, the soil and the plants themselves. Further, the mangroves
contribute nutrients lo the coastal marine waters and ood and shelter to the schools of fish-[ry that

would othenvise not prosper.

We know from Herodotus (V-IV centuries BC) quoted {rom Eratosthenes (276-194 PC), that marine
forests composed of two species of trees bordered the entire eastern coast of "Arabia".  Descriptions
are so accurate that we may confidently identify them as Avicennia sp. and Rhizcophora sp.  Already at
that time, mangroves were traditionally used for various purposes. Nearchus, Alexander's admiral in
325 BC named the people of the Makran coast westward up to the present day border between Iran and
Baluchistan: "ichthyophagi" (meaning ":fish eaters") and recorded the richness in fish of the coastal
waters. Omani traders took their goods all round the Arabian Sea countries and further, where they
were bartered or sold for other goods, important among them different types of timber, including
mangrove trees. Masts of the famous Omani ships were often made of Rhizophora poles and knees of
the hulls of Excoecaria agallocha purchased abroad, other parts like the keel, were also made of
mangrove timber. The direct and indirect benefits served by the mangrove ecosystem are well known
and need not be repeated here, including the name given by Linne to the genus, Avicennia was the Latin

version of the name of Ibn Sinna, the famous Arab doctor.

At present. development and human population growth exercise unprecedented pressure on the coastal
zone and mangroves in particular. These include [ishing, overgrazing, urbanization and development,
littering and pollution. Management options, based on sustainable development of this natural wealth

are suggested (Fouda, 1995).

BACKGROUND & LITERATURE REVIEW

Mangrove trees are hardwood species. especially resistant to rot and decay.  They have a slow growth
rate, especially so under extreme environmental conditions, such as arid coastal zones.  Being
marginal, mangrove ecosystems are [ragile, species and individuals live very near to their limits of
tolerance for many or all environmental variables.  Over exploitation, for instance, due to camel
browsing or lopping for fodder, or changing the hydrographical paitern for road building or
urbanization, can easily cause degradation or extinction of species and of the whole system.

Rhizophora, once as abundant as Avicennia in the one time mixed [orests, has become practically extnct
along,, the northern Arabian Sea coast because ol selective filling for poles and for the high calonfic
power of its wood.  The more [ragile the more vulnerable is an ecosystem, hence the greater need of
planned use and management based on reliable assessment of the turn-over and growth rates of species
and of the regeneralion potential of the system as a whole. Tolal production and productivity (rate of
production) is lower under the difficult environmental conditions of vulnerable ecosvstems, hence the
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importance of careful planning l'or the use und management of such systems. On the other hand, since
these ecosystems are specially adapted (o prosper under demanding ecologies conditions. such as for
- instance, the inter-tidal zone where mangroves grow, thev have a unique sngmﬁcance and an important

role to play for a rational sustainable use and management of the coastal zone, which includes coastal

marine walers,

Throughout the world, there are no two mangroves alike, each one vanes according 10 environmenal
constraints, and each has been influenced over the centuries, by the socioeconomic needs and habits of
the local people. Oman is no exception, -as shown in earlier studies (Muharrami 1994; Fouda, 1995;
Fouda and M. Al-Muharrami, 1995-, 1996). Three mangrove areas at Shinas, Qurm and Mahout have
been surveyed in detail; the studies revealed that the sites differ widely in their ecological and socio-
economic significance. Management plans must be site specific o ensure sustainable development.

There are more than 20 sites where mangroves exist along the Oman's coast and islands and their
distribution is uneven. They are grouped into four major areas: Northern Batinah Capital area (Muscat)
extending to Sur, Gulf of Masirah and Bar al-Hikman and Dhofar region (Salalah). Mangroves do not
exist in Musandam because of its narrow coastal lowland, the shore is dominated by rocks exposed lo
strong tidal currents and the sandy beaches are minor components of ‘the coast (less than 1%).. The
areas o! mangrove siles vary from less than 2 ha (Qurm Al Saghir at Salalah) to 162 ha in Mahout
island; Gulf of Masirah. The total area of all mangroves in Oman is approximately 1088 ha (Fouda
1995)." However, this estimate is relatvely lower than previously recorded (Sheppard et. af, 1992).

Mangrove communities in Oman include faunal assemblages of many species belonging mostly to fish
(> 100 species), crabs and shrimps (> 40 species), shells and clams (> 80 species). Large wildlife

includes over 200 bird species, 3 turtle species and 4 mammal speciées.

Mangroves of Oman represent mosaic habitats containing both hard and soft substrates. Mangroves of
Mahout Island are the most developed, with tree heights reaching 10 m. Significant differences in soil
texture and chemical analyses are found within and between sites (Fouda a.nd Al-Muharmami, 1996).

Water salinity shows remarkable variation from [resh-water and brackish water to hypersaline waler

(.AI—Muharrami, 1994; Fouda, 1995).

A recent study on soil profile of Qurm Natural Reserves (QNR) mangroves was made to provide
information on soil classification, prepare a reconnaissance soil map and describe soil characteristics
most in common with mangrove g ‘orowth performance (Cookson and Lepiece, 1997). The following
soil types were identilied: Typic Torrifluents in relatively drier areas; Typic Aquisolids in an upper
marine terrace; Aquic Torrifluents on medium terraces; Typic Fluraquents on the lower terrace and Typic
Psammoquents on a coastal sand bar. Mangrove growth appeared better on the Typic Fluraquents than
other soils. Measurements of potential rates of methanogenic activity (indication of bacterial activity).in
QNR indicated that mangrove soils appear to be weak emitters of methane gas. Methogenesis is limited
by inadequate amount of suitable soil organic substrates and insufficiently anaerobic soil conditions

(Cookson, 1997).

Prehistoric fishermen exploited the mangrove resources at Qurm (Muscat) more than 7000 years ago,
and currently Mahout Island provides sustainable products, mostly shrimp, for several hundreds of
(ishermen. In addition, mangroves at Salalah have potential for small-scale fishery development (based

on grey mullet and milkfish) arid different types ol aquaculture (Fouda. 1995).

Interests in mangrove afforestation in Oman started in 1983, when Rhizophora stylosa were planted at
Qurm Nature Reserve in Muscat and Salalah, and Bruguiera gymnorhiza only in Salalah. They did not
produce concrele results because of the lack of skilled personnel.  Similar altempls were made by the
Ministry of Regional Municipalities and Environment in 1994 with Avicennia marina in Barka, north of

Muscat, with Imle Success.



LONG-TERM OBJECTIVES

- To generate a greater area of mangroves along the coast of Oman, through the surveys on
potential areas suitable [or afforestation and the restoration of existing degraded areas.

- Sustainable use and management of mangroves in the Sultanate of Oman.
« Diversify species composition (bio-diversity).
- Generate work opportunities, eco-tourism, crafts and village level industnes.

- To gain a belter understanding of mangrove resources in the Sultanate of Oman, through
scientific research and practical application.

- To utilize existing mangrove forests into attractive town planning

SHORT-TERM OBJECTIVES

« Develop awareness among local people of the important role that mangroves play in nature and
of the role the people themselves can play to increase the productivity and economic potential of

the coastal zone.

_« Enhance direct and indirect returns from the mangrove ecosystems on a sustainable basis.

+ Demonstrate and give practical instructions and training for the management of mangroves,
including establishment of nurseries and development of new crafts and products. Institute
principles of social forestry. Create new occupational activities for profit to vitalize local

economy to mitigate urbanization in big cities.

» Conduct scientific research to improve the conservation programmes of mangroves.

« Carry on experiments for the acclimatization of rare or extinct species of economic importance,
such as Rhizophora spp. and Ceriops tagal.

- Develop and understanding of relalionship between rational economic uses of mangroves and
adjoining ecosystems.

» Assess the cultural history of this area of the Arabian Sea to aid in recording and in reviving

traditional knowledge and culture.

» Prepare a detailed Project Proposal on conservation and management of mangroves.

SCHEDULE

- Duration of the Pilot Project - 24 months. This length of time is necessary [or conducting
survey research work, establishment of nursenes, transplant seedlings in the field, to provide
practical training to people concerned and awareness at all levels.

» The Project Head Quarter will be based at MRME, Muscat. Fieldwork will begin at two phases
near Seeb, Muscat: a) at Barka, to rehabilitate a degraded khawr, and b) at Wadi Al-Bahais
(Seeb).

« The nursery to be established by MRME in QNR for A. marina shall be expanded (o satis{y the
requirement of the Project. Collaboration with JICA Expert in MRME will make the Project

more efficient.
4
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- The Project will be under the joint supervision of both Omani counterparts and a Team Leader of
JICA Master Plan Survey Team. A part-time coordinator will be selected [rom the group of
scientists involved in research of the mangroves [rom Omani side. A Japanese part-lime
Technical Advisor expenienced in the management of dry coaslal zone mangroves will visit Oman

three times dunng the lifetime of the Project.

+ A prior PJamﬁng Workshop will be held during the first month of implementation. A second
work shop will take place after 20 months of the beginning of implementation.

- Implementation report, progress reports and a [inal report will be prepared and submitted by both
.parties, JICA Team and Omani counterparts, and the Coordinator shall also join these works in
collaboration with the Technical Advisor. The Final Report shall be submitted not later than

three months prior to the completion of the Project.

PLAN OF ACTION

Avwareness and Training. An intensive campaign to popularize the project and a training
programme at all levels must be developed during the Pilot Project implementation. Means will vary
from school demonstrations and competitions to T.V. and radio programmes, interviews,

demonstrations, conferences and the like.

Establishment of Nurseries of Avicennia marina and other mangrove plant species - is
necessary to ensure high rate of germination from the seeds and high rate of survival of the seedlings
after transplanting to the field. Effective utilization of the nursery to be established by MRME at QNR
is highly recommnded, however, considering the scale and magnitude of ‘the proposed project,
expansion and enhancement of the nursery will be essential to satis{y the above mentioned long/short
termn objectives. Protection of seedlings against attack by rals, ringing by crabs and browsing by
camels and other hazards will be secured by the nursery. Phasing of areas where the seedlings are to be
transplnted may be necessary. Expenditures with materials and labour for the nursery are reflected in

the budget of the project.

Field Work and Training for Restoration of Degraded Mangroves. This work will be a
kind of an extension programme of the on-going MRME-JICA Programme to meet local requirements in
a large scale. The people of MRME and SQU trained in this programme can be instructors of mangrove
afforestation to be dispatched to all over the country. All environmental issues are always site specific;
therefore everywhere coastal dwellers must be made proud of their achievement since their success will
be used as model for development elsewhere throughout the country. In addition, decision makers
must show the possibilities of in local development of crafts and village level industries through a
sustainable utilization of mangrove trees as one of biomass resources. This will help to reduce the trend
of urban migration in addition to boosting production of the coastal zone on land, in the intertidal belt
and in the coastal marine waters. The acute problem of coastal captive fisheries, as [or instance. shrimp
culture ponds, must be addressed in the perspective of integrated coastal management and of the

mangrove ecosystems in particular, for well known obvious reasons.

Survey and Research. Basic information on the mangroves of the northern part of the country has
been collected and published. These will be used as the basis on which to build a detialed plan of action
and budget. The publications underline the course of action to be taken to put the mangoves of three
coastal areas, Shinas, Qurm and Mahout, at a higher level of production without causing degradation of
the ecosystem and to ensure sustainable productivity. The local population is well aware of the
importance of mangroves [or the direct and indirect benefits that they offer. Probably {ieldwork can be
started at these sites: Shinas, Qurm and Mahout, already duning the Pilot Project. For the coastal area
south of Mahout, surveys and local research will have to be further detailed, specially in the important

area of Salalah. Expenditures are reflected on the budget (see delails in Appendix).
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BUDGET

Salaries and personnel and cost of laboratory, administrative and office facilities

Category Year 1 Year 2 Total
Salaries of MRME and SQU Personnel 15,000 15,000 30,000
(10 - 20% ol the estmated total salary)
Cost of laboratory equipment at SQU and 25,000 15,000 40,000
MRME (e.g., microscopes, [reezers,
electronic balances, equipment for chemical
analyses, etc)
Cost of laboratory and ofTice facilities (e.g., 35,000 25,000 60,000
dry and wet labs, office structue, photocopy
macchines, telephones, fax machines,
electricity, services [rom computer centre,
library, photography and drawing centre, etc.)
Cost of services provided by Muscat Municipality 10,000 10,000 20,000
(e.g., greenhouse, nursery, elc.)
Total 85,000 65,000 150,000

(Conversion. 1 R.O. - 2.58 US$ Total = 387,000US$)

Estimated: Budget for Technical Cooperation by
Japan International CooperationAgency (JICA)

Consultant (18 months). .
Technical Advisor ( 15 days each x 3 visits to Oman),

Intemational Travel
Transportation
Per Diem for staff on tra» el

Equipment
Chemicals
Teaching materials, including those related to fisheries

Publications, brochures, etc, for awareness campaign
Miscellaneous
Conlingency

(RO 160,000 x 2.58 = US$ 412,800)

Budget Allocation by Contribution
of the funding agency JICA -total approximatel y(FC)

Budget Allocation by Contribution of SQU, MRME

30,000
15,000
10,000

15,000

50 000

10,000
5.000
10,000
10,000
5,000
Total RO. 160,000

413,000 USS (51.6%)

and MM from the Government of Oman(LC) 387,000 US$ (48.4%)

Overall contribution by JICA,SQU, MRME and MM

TOTAL US$ 800,000
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A Report on
Transplanting Avicennia marina in Sur,

November 14 ~ 15, 2001
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GENERAL

Based on the request of the MRME & WR, Sur, staffs of the Coastal Zone Management
and Marine Pollution Section, MEME & WR, Muscat Headquarters implemented
transplanting of Avicennia marina (Qurm) in collaboration with the MBRME & WR, Sur.
Three sites, Site-A B and Site-C were decided by our prior visit to Sur.  An out line of the

each site is as follows.

-

T gy =
g :Al-Aiqa district &

s

Recommended
Nursery site

Wadi ,
Sleimiya : Natural Forest, Avicennia marina
= Transplanting plots in sites

Skeikra district
(Size of a plot: 50 m x 20 m)

: ~ s . Recommended N it
"An aerial pholegrah by courtesy of NSA = © ursery stie



Progress of Works

Preparatory works for transplanting were done for two days, from November 12 to 13, 2001,
Twelve plots were established using measurement rope and with wooden sticks. There are
two plots (50 m x 20 m each) in Site-A, 4 plots in Site-B and 6 plots in Site-C.

Approximately 11, 000 seedlings of Avicennia marina were transported from the Qurm nursery
by 11 trucks (TOYOTA DYNA, approx. 1, 000 seedlings/truck) to the three sites in Khawr Sur
on November 13.

Transplanting was carried out from 11:30 to 20:30 of of November 14, and from 11:30 to 20:30
of November 15, 2001. The seedlings were transplanted at an density of 1 seedling/m2. The
following photographs are arranged.in chronological order as work progresses.

LR e,
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Public Parti@a'at'ion

From Sur local community, approx 150 school boys joined to help the transplanting in
Site-B from 11:30 to 13:30. Hoping that they will be environmental conscious citizens.
After children went home, all the work was carried out only by staffs of MRME & WR
Sur and Muscat Headquarters, in total 30 peoples.

Public involvement in collaboration with the executing agency for the environmental
project is one of the essential element toward the success of the project. Because, |
believe that people’s own feeling “ being involved” will not make them indifferent to the

gt

-ﬁ:{r“}c It
2

) 53“ ‘



project. This feeling will for sure become a trigger for them to implement environmental
protection activity from a grass root level. However, a strong initiative by the executing

agency is an essential condition.

In this opportunity, | must briefly refer 1o major staffs involved in the work by their snap

shots as follows, because they really did a great job.

Approx. 3,500 seedlings were transplanted in Site-B by 20:30 of Nov. 14.

RO,




Staffs from SUR and from Muscat HQ working

together
The work was resumed at 11:30 of Nov. 15,

in Site-A. 2 plots in Site-A were completed
around 13:45. After that we moved to the
last site, Site-C.

By the way, khawrs can be said as “wet
lands” as habitats especially for wading
birds, which is becoming more popular after
Ramsar convention in 1971.

At the'same time, mangrove ecosystem is
said to be contributing itself toward aquatic
bio-diversity. In fact, even during the
transplanting work, we could find out the
richness and its bio-diversity in the wet-land,
Khawr. These aquatic fauna, avifaun‘a, is
infant fishery resources for fisherman just
same as seedlings of agricultural crops for
farmers. And these natural resourceé can
produce gonsecutfve benefit to the local
community only by sustainable basis.

FINDINGS

We found that transplanting seedling without
disturbing soil in each pot is not always
necessary. Transplanting was more speedy
to transplant seedlings taken out from plastic
pots carefully. In addition 1o this, we found

that even digging a hole is not always
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necessary as well. As shown in the figure below,
sites where soil is not so hard, just stab soil with a
shovel, then, push down the shovel to make a slit
between the blade and the soil so thai a seedlings
can be:put into this slit. After this, just cover the slit
with soil. This method was devised at the site and
adopted for the rest of the work. By these two new
methocﬂi,'. 50 m line came to be completed within 2

minute (max. speed).

All the work was completed on 20:30 of November
15, 2001.

Put seedling
A shovel into this slit

Result & Discussion

In fact to complete the work within a short
time is not a easy job. What is more, all
the arrangement for the work, e. g.,
transportation. of seedlings, arrangement
of working forces, preparation of
equipment, notice to organizations
concerned and some tra'ining for the staffs
prior {o the implementation, which is
essential to control workers.
Unfortunately enough, we should carry out
these works within 1 week including



transplanting. Some tools e.g., measurement ropes, were given to MRME & WR, Sur for their
activity in the future, however, | hope them to devise their own tools useful in field activities.

Although we sowed two seeds to each plastic pot in the end of at the beginning of this July,
each plastic pot transported from the Qurm Nursery this time sometime has one, two or even
three seedlings. This can be within an error range. Eventually, it became clear that one
truck (a 3 ton TOYOTA DYNA) can transport 1,000 seedlings in an average. The final result
is as follows.

Site-A: Approx 2,000 seedlings were transplanted.

Site-B: Approx 3,500 seedlings were transplanted.

Site-C: Approx 5,500 seedlings were transplanted.

Total Seedlings transplanted: Approx. 11,000 seedlings

Further Activity on Transplanting Site-A, B and C_

Measurement of trunk diameter at ground height and plant height may be better to be
measured once a month or once every other month. Those data will be used as baseline data
of man-made mangrove forest in Sur... Daily observation of the site is highly recommended
for the staffs in Sur office as many staff as possible, which makes them familiar with the

mangrove step by step.

Recommendation
For the further activities | would like to advise MBRME & WR, Sur as follows.

1. For operation and maintenance of the Sur Nursery for Qurm which is going to be
constructed soon, 6 labours should be assigned.

2. For the above activities, 1 pickup (TOYOTA HILUX) should be secured.

3. For recording the above activities it is recommended to use 1 digital camera.

4. For report works on the above activity, it is necessary to install 1 desk top PC to the Director
of Environment, preferably connected to internet for the fast communication with Muscat

Headquarter.
5. Annual working fund for the above activity should be allocated every year, including

contingency.
6. For fast communication between fields and Sur office, 3 pcs of GSM should be used instead

of using private GSMs,

In addition to the above, practically the following administrative arrangement will be required

for the above mentioned activities.
1. Frequent brain storming on the activities, especially on site selection should be taken place
at least 2 months prior to the aclivities. This process was dropped of from the activities this

year.



2. A working plan/schedule, especially a budgetary arrangement and confirmation of
availability of land for transplanting/nursery with authorities concerned, should be

completed at least 1 month prior to the activities.
3. Roles of each staff for the activities should be defined at least 1 month prior to the

activities.
4. All the arrangement for the activities, e.g., transportation for seedlings and labors,should be

completed at least 2 weeks prior to the activities.
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