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Executive Summary

For millennia, the people of Yemen have been known for their sophisticated systems of
agricultura  terracing, rationd use of aid rangdands, and sudainable fishing practices dong
the country’s extensve coadtline. Highly developed ancient cultures existed as far back as the
7" century BC. Prehistoric Yemen was prosperous using its natural resources wisdy and
sugtaingbly while Europe was il primitive. Refined engineering projects such as the Marib
Dam and asociated irrigation systems helped to creste a surplus in agriculturd  products.
Although they have suffered abuse and degradation, today, Yemen's naural resources ill
represent the bass of the national economy. The low average rainfal for most of the country
coupled with the changing socioeconomic patterns, population exploson and urbanization
have severely strained Y emen’ s aready limited renewable water resources.

The biologicd divergty of Yemen occurs in a spectrum of habitats ranging from coastd
mangroves and cord reefs to the highlands and deserts of the interior. These habitats harbor a
great number of unique species of wildlife and domesticated animas and plants.  But now,
much of our country’s great natural biologica wedth has become severdly threstened over the
last few decades by the changing patterns of human use and abuse which have degraded the
very sysems and resources on which the nation depends. Without serious and ddiberate
remedid actions and interventions, many of naive species of wildlife of locd and globd
importance will be pushed towards extinction and their unique habitats laid falow.

The medium and long-term economic development of Yemen is very much dependent upon
the gppropriate management and sugtainability of the limited resources in the country. The
vidon of the Biodiversty Strategy and Action Plan for Yemen (NBSAPY) is to achieve a
better qudity of life for dl Yemeni people through the conservation and sudtainable use of
biological resources and Sabilizing resource consumption in harmony with the limits of the
carying cagpacity of naure and the integrity of credtion. This vison shdl be achieved by
mobilizing the resourcefulness of the Yemeni people and gpplying internationd technicd and
financid support. Yemen ams a nothing less than the restoration and rehabilitation of its
diverdty of gpecies, genetic resources and ecosystems.  As cugtodians of their nationd and
globd heritage, Yemenis are coming to redize that ther livdihood and security are in peril
until present and future generations are assured about the safety and integrity of their own
biodiversty and natural resource base.

On the bass of a detaled Stuation andyss of biodiversty in Yemen, specific gods and
objectives were identified to govern the thrust of the action plan outlined in this document.
These gods spell out the pathways to preserve and use in a sustainable way the irreplacegble
biodiversty and naturd resources of Yemen. Such pathways are guiding principles, which
represent the broad consensus of al the partners, who developed the strategy. The principles
indude, firda and foremod, driving to mantan the integrity of Yemen's land and marine
resources and ther biotic wedth. They include respect for the intringc vaue of dl life forms,
while their use needs to be sudainable and equitable. They aso include the pursut of
collaborative management agreements and inditutions.  All affected communities and groups
shall participate in policy actions that affect their right entitlements for the biotic resource.

The indigenous naturd resource management systems of the Yemeni people will be
supported, protected, utilized and seen as a rich naturad heritage. The basic principles dso
incorporate  responsble public management based on accountability, transparency,
participation in decison making and afull andyss of impacts.
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The drategy is illustrated according to its drategic gods, which are broken down into sub-
gods, each targeted to a drategic area and complemented with a number of priority objectives

requiring immediate,

medium or long-term attention.  Some highlights of the agenda for each

god are presented below:

Table1: Strategic goals, sub-goalsand related strategic areas of intervention

Goal 1. Conservation of Natural Resource

Strategicareaof | Sub-goal

intervention

1. Protected Consarvation  of  Yemen's eco-sysems through deveoping and
Areas maintaining a comprehensve and adequate network of protected aress,

mechanism,
information

supported by  effective  coordinging  management
adequatdy funded management plans and improved
sysem.

2. Endemic and

Consarvation and rehabilitation of key endangered species through law

Endangered enforcement, information gathering and implementation of community-
Species base in-gtu conservation programs of key endangered flora and fauna.
3.Ex-situ Ex-dtu conservation of rare and endangered native taxonomic groups of

Conservation

plants species by improving knowledge and underdanding of Species
and ecosysems, and through the edtablishment and Strengthening of
gene banks, seed banks, green belts, botanical gardens and public
gardens.

4. Alien Invasive
Species

Egablishment of an effective control and monitoring system backed up
with information sysem and legidative framework for the trade, use
and control of dien invasive pecies.

Str

ategic Goal 2. Sustainable Use of Natural Resources

5. Terrestrial
Wildlife
Resour ces

Strengthening the sudtainable utilization of terredtrid wildlife resources
through developing legidations and policies prohibiting hunting and
capturing  wildlife and expanding programs on  rangdands, forest
restoration and abatement of desertification.

6. Coastal/Marine
Lifeand Fisheries

Consarvation and sugtainable use of marine and fishery resources
through the devedopment and drict implementation of policy, legidation
and management tools that ensure harvest level of biologicad resources
ae mantaned within the biologicad Ilimits Examples ae the
development of costd zone management plans, establishment of marine
protected areas, control hazard, illegd and unsustainable fishing, etc.

7. Agro-
biodiversity

Consarvation of biologicd resources through the adoption  of
ecologicaly sugtainable agricultura and pastord management practices,
induding control of fertilizr and pedicides, terace management,
traditiond land use and water management systems, introduction of
modern irrigation systems, etc.

Strategic Goal 3. Integration of Biodiversity in Sectoral Development Plans

8. Infrastructures
and Industry

Reducing infrastructures and industry adverse impacts on habitats and
ecosysems through eco-tech introduction, EIA enforcement and
effective regulating palicy.

9. Biotechnology
and Biosafety

Mitigating the potential risks associated with the use and release of
living modified organisms (LMOs) and the introduction of
biotechnology on human and biologicd diversty through development
and implementation of biosafety frameworks, developing biosafety
guidelines and creating an entity to manage and control  biotechnology
and biosafety issues.
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Cont. tablel: Strategic goals, sub-goals and related strategic areas of intervention

Cont.Tablel: Strategic Goal 3: Integration of Biodiversity in Sectoral Development Plans

Strategic area of
intervention

Sub-goal

10. Tourism and Eco-

Achieving the conservation of biologicd resources through the

tourism adoption of ecologicdly sudanable management practices for
tourism and recrestion.
11. Urban, Rural Minimize  uncontrolled  urbanization  through  devdoping and

Development and
Land- Planning

implementing land use management plans and enforcing land use
regulations.

12. Waste Management

Reducing adverse waste impact on ecosystems through the adoption
of ecologica policy and the introduction of new techniques such as
recycling and trestment and green technology.

13. Water
M anagement

Protecting the country limited water resources from over-exploitation
and qudity deterioration through optima dlocations of water
resources and the use of improved quality control techniques.

14.Climate Change and
Energy

Mitigate the impacts of energy GHG emissons and the
subsequent climate change on biodiversty and desertification
through energy mitigation drategy and a National Adaptation
Program of Action (NAPA).

Strategic Goal 4. Implementation of Enabling M echanisms

15. Public Awareness
and Participation

Risng enwironmentd awaeness of Yemeni society through
integrating  environmentd  themes into  universty and  school
curricula, promoting green media, and supporting youth clubs and
eco-indudry.

16. Indigenous
Knowledgeand
Traditions

17. Capacity Building

Reviving traditiond  biologicd  knowledge, innovaions and
techniques in conserving biologica resources.

Strengthening  productive capacities and potentiad  of individuds,
agences, and communities in  the planning, implementation,

monitoring and evauating of biodiversty conservation programs.

18. Equitable Sharing
of Biodiversity Benefits

Enabling communities and individuds to consave and sudtanably
ue biologicd resources by faclliteting their participation in the
planning and management of natural resources and providing them
with secure access to biologica resources and sufficient financid
and technical funding for community-basaed environmenta programs.

19. Palicy, Legidation
and I nstitutional
Structure

Devdoping an integrated legidaive and inditutiond framework
composed of: 1) Updated environmenta lawvs complete with
regulations, implementation and enforcement mechanisms 2)

mandated and empowered nationd inditutions and mechanisms for
coordinting and effecting policies, legidations and drategies, 3)
national policy advocating incorporation of biodiversty issues in the
nationd fiscd policy.

20. Monitoring and
Reporting

Egablishing a nationwide inter-agency mechanism for  monitoring
the implementation and results of the NBSAP and other biodiversity
related programs.

21. International and
Regional Cooper ation

Mantaning and drengthening Yemen's rdations and cooperation
with internationa and regiond partnersin the fidd of biodiversty.
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In order to develop the action plan that trandate the drategy vison, goas and priority
objectives into implementable actions, a long list of options composed of forty broad actions
were firg identified and then they were short lised into seven priority initiatives (project
concepts) based on the following priority criteriac (1) Geographic Impact, (2) Consistency
with Convention Objectives, (3) Urgency, (4) Sequence (5) Country-driven, (6) Attainable
and Resourcesble, and (7) Multisectoral Implications to the objectives of tis dtrategy. These
priority project concepts form the Action Plan of this Strategy. They are consdered of
immediate importance and require urgent action and atention to meet pressing biodiversty
conservation needs.

Table2. Action Plan

1. Edablishment and Development of a Comprehensve Nationd Integrated Protected
Areas System in Yemen (NIPASY)

2. Devdopment and Implementation of an Integrated Coastd Zone Management Plan
(ICZMP)

3. Devdopment and Implementation of Policies, Legidation and Regulations on
Biodivergty Issuesin Yemen

4. Essentid Measures for the Conservation of Agro-biodiverdty in'Yemen

5Reviving Traditiond and Indigenous Knowledge in Naurd Resource Management
Sysems

6. Nationd Biodiversty Education and Awareness Program

7. Regulations and Guidelines for Biosafety
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INTRODUCTION

The Convention on biological diversity

Biologicd diverdty includes the genetic vaiability of dl species of plants animds and
micro-organisms and the ecosysems that form ther habitats  Ecologicd dability is
guaranteed mainly through biologicd diversty; in essence it is the insurance policy for life
on eath. In recognition of the importance of biodiverdty, during the 1992 UNEP conference
(The Rio Eath Summit) a Convention on Biologicd Diversty (CBD) was open for sgnature.
One year later, a hundred and sixty eight countries had sgned the CBD making it one of the
most widespread conventions in exigence. Signatory nations commit themsdves to the three
gods of the CBD, namdy (i) the consarvation of biodiversty, (i) the sudanable use of
biodiversty resources, and (iii) the equitable sharing of benefits resulting from the use of
genetic resources.  Moreover, sgnatory nations agree to eaborate a National Strategy and
Action Plan to operationdize the goas of the CBD in accordance with its Articles 6 and 26,
aswell asto implement all its other articles.

A national endeavor for biodiversity conservation and sustainable
development

Yemen has sgned in 1992 and rdified in 1995 the Internationa Convention on Biologica
Divergty which was launched a the Earth Summit conference in 1992. In s0 doing, Yemen
has acknowledged the vaue of biological resources as an integra part of it's natura heritage
with the potentia for yidding long term benefits for the Yemen people and as essentid
foundation for sugtainable development. The Government of Yemen takes its responshilities
for the consarvation and sugtainable use of its naturd resource serioudy. It recognizes dso
that the well being of its present and future communities depends on the conservation of the
diversity and abundance of its biologica resources.

Government focus on environmental and conservation issues is reativey new in Yemen, with
the Environment Protection Council only having been edtablished in 1990 and transformed in
a full blown agency in 2001. In recent years however the country ratified other internationd
biodiversty-related conventions such as the UN Convention for Combating Desartification,
the Climate Change Convention and the Internationa Trade in Endangered Species of Fauna
and Flora (CITES) convention. It aso developed and implemented numerous policies and
action plans related to biodiversty conservation and sustainable development including a
Nationd Water Strategy and Watershed Policy, a Nationa Environmenta Action Plan and a
Nationa Action Plan for Combating Desertification.

The NBSAPY thus conditutes a complement to the Environment and Sudainable
Devdopment Investment Program 2003-2008 recently prepared by EPA as well as to other
sectord development plans adopted or being prepared by the government.

The Naiond Biodiversty Strategy development process has been funded by the Globa
Environment Fedility, administered by United Nations Development Programme (Sanda) and
coordinated through the EPA with the technicd assstance of the Internationd Union for
Consarvetion of Nature (IUCN). IUCN has provided continuing support in faciliteting the
planning process through technical back-stopping, advice on the development of work plan,
organizationd dructures, terms of reference for national and international technicd working
groups and assisting the editor of the Strategy in editing and finalizing the NBSAPY .
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In order to assess and collect the avalable information on biodiversty in Yemen, EPA
contracted a number of wel-qudified naiond experts from different inditutes with
competence in different areas of biodiversty conservation, including flora, fauna, marine,
freshwater, socid, economic and legd issues as well as agro-biodiversty (plant production,
animal production and honey production). The reports of the technical working groups were
used as the scientific basis upon which the NBSAPY was elaborated.

The work of the technicad groups formed a foundation for the base data and reports, which are
avalable a EPA. Although the priorities of the NBSAPY may be refocused during its
implementation, it is essentid to have clear initid targets for activities and actions that will
move the country towards the overdl gods of the Strategy. Towards this end, an agenda for
action has been developed for each of the NBSAPY objectives. These agendas list priority
targets and recommended actions as short-term (1-3 years), medium-term (4-8 years) or long-
term (>8 years). Each agenda is intended to represent a list and schedule of activities that can
redistically be achieved

During the course of the NBSAPY formulation, a number of consultative activities with
stakeholders were carried out in 6 provinces as representatives of the whole country. These
included briefings, taks discusson and information sharing with relevant  stakeholders,
including, government officids, NGOs representatives and academic members & offidas of
and univerdties and research centers. This process has contributed Sgnificantly in improving
awareness and common understanding on biodiversty issues and helped in  building
consensus among stockholders regarding the strategy contents.

With the active contribution of a board of directors comprised of representatives from
different line inditutions, the EPA is committed to an active implementation of the NBSAPY
which includes regular reporting to the public, concerned national agencies and internationa
organizations.

Proposed mechanisms for implementing the Nationd NBSAPY include the cregtion of a
permanent board of directors and Nationa Coordination unit within EPA which will be
responsible for:
* Prepaing an annud naiond report on policies, activities and plans amed a
implementing the Srategy;
= Coordinating the implementation of nationd and internationd dements of the
drategy;
» Recommending measures to encourage non-government participation in the
implementation of the Strategy;
» Regular reporting on the status of biodiversity; and,
= Updating the drategy dfter an initid implementation phase of 5-7 years.
Working groups could be formed on ad hoc bass to prepare and implement the different
elements of action plan.

A portrait of biodiversity for Yemen

The Republic of Yemen ranks as the most populous country in Arabian Peninsula with a
population growth rate of 3.5. The country’s population, if unabated, will increase to
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37 844 000 by 2026'. Rapid population growth and imbaances in spatid distribution would
continue if there is no recognition of the rdationships between population, resources,
environment, and development in policy decisortmaking & al levels of governance.

Under current acceerating growth of economy, environmental qudity is fast deteriorating, as
dramatized by the increased occurrence of environmental problems. Specificdly, the gains of
economic growth are being diminished, or even negated, by numerous factors including:
deforedtation; pervasve and cora reef destruction; massve pedicide poisonings, degradation
and eodon of agriculturd lands pollutant intruson into aguifers, irrespongble tourism
activities, marsh and mangrove dedtruction; loss of foret and green cover associated with
massve urbanization; indudria pollution; continued reliance on  nonrenewable energy
sources, destructive fishing methods, and indiscriminate oil exploration and exploitation.

Meanwhile, conservation of biologica diversty has become a focd point for environmentd
conservation efforts with the declaration of a number of protected aress. There is dso a
growing awareness among the environmenta community of the importance of biologica
diversty and the role of indigenous ways of life in mantaining the integrity of ecosysems.
While operationdization has been dow; sudanable agriculture, agro-forestry, and
environmentdly sound fishery initistives have soread to the mgority of provinces in the
Republic of Y emen.

According to WWF Globd 2000 andyss, Yemen hosts a least 4 globdly important eco-
regions. (1) Read Sea, (2) Golf of Aden/ Arabian Sea, (3) Arabian woodlands and (4) Socotra.
These eco-regions are amongst the key areas for globd biodiversity and need to be protected
from human ectivities.

The Red Sea is home to digtinctive cord ecosysems comprisng regiond center of endemic
fish and invertebrates. It hogs a unique flora and fauna, a number of maine turtles, and
severd endemic birds and other unique species.  Seventeen per cent of fish are endemic;, more
than 90 per cent of dottybacks (Family Pseudochromidae) and triplefins (Family
Tripterygiidae) are endemic.

The Arabian Sea hogts highly productive habitats that reflect biophyscal regimes and
endemism among dgd communities. It has cord reefs with over 75 per cent cover in
sdected areas and sea grass beds that provide important breeding and nursery habitats
especidly for mollusks. It hosts severa endemic species of marine fauna, a wide variety of
invertebrates and algae aswell as characterigtic fish species.

Socotra hosts a didtinctive insular biota with many endemism species. It has a more diverse
and exuberant flora and fauna than any other region in Arabia The idand of Socotra is dso an
important Ste of local endemism for reptiles, plants, and birds. The idands have more than
250 endemic species of plants, 85 of which are nearly extinct. Socotra houses many unusud
plants, incuding its does and the endemic dragon tree (Dracaena cinnabari) known for its
"dragon’s blood", a brilliant red resn extracted from this plant. The idand is dso home to
seveard endemic plant genera, some animas and endemic bird species, including the 1dand
cdicola (Cisticola haesitatus) and the Socotra bunting (Emberiza socotrana).

Yemen highlands woodlands and shrub-lands sugtain high levels of biodiversty and provide
an important sopover dSte for migrating birds. The highlands support the mgority of endemic
or near-endemic species of plants and animds. It hosts the endemic Arabian tahr Hemitragus

! Projected at population growth rate of 3.5%
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jayakari), Arabian gazelle (Gazella gazella), Nubian ibex (Capra ibex nubiana), striped
hyena Hyaena hyaena), wild cat Felis sylvestris), and leopard (Panthera pardus). Although
Arabian oryx (Oryx leucoryx) is extinct in the wild, there are efforts to reintroduce it to the
region. Representative bird species include ydlow-vented bulbul (Pycnonotus xanthopygos),
greceful warbler (Prinia gracilis), brown woodland warbler (Phylloscopus umbrovirens),
Yemen linngt (Carduelis yemenensis), gambage dusky flycatcher (Muscicapa gambagae),
Arabian partridge (Alectoris melanocephalia) and black kite (Milvus migrans).

Therole and importance of biodiversity for Yemen

As dsawhere in the world, the ecosystems of Yemen provide habitats for plants, animds and
micro-organisms which can be used or which peform usgful functions. Specificaly, they
regulate thermd and water regimes, influence the dimae, and play an important role in
mantaning amospheric ar qudity and in ensuring a hedthy ecologicd environment for
humans. Elements of biodiversty dso act to protect the soil from eroson. According to the
World Resources Inditute, ecosystems are “"the productive engines of the planet”, providing
us with everything from the water we drink to the food we eat and the fibre we use for
clothing, paper, or wood for constructior?. Yemeni people have hunted, fished and gathered
the plants and animas of Yemen for centuries and ther uses of naturd resources continuing
today. Table 3 gives examples from the array of goods and services provided by four broad
ecosystem categories found in Y emen.

Natura areas provide support sysems for commercidly vauable natura resources such as
gpawning areas in mangroves and wetlands. Other habitats act as genetic reservoirs for
commercia crops. As many of the species in Yemen and esewhere are not even known yet,
we can assume that with an increase in knowledge new biologica resources to increase
human wefare will be discovered. There is a clear rdationship between the conservetion of
biologicd diversity and the discovery of new biologica resources.

There are numerous ways to vaue biologica diversty. While it is not difficult to asign a
vdue to biological resources that are avalable on markets, such as vegetables, wood,
medicines, fish, etc., there are many functions that cannot be so easly measured in monetary
terms, for example ecosystem services or socid benefits. For many people who rely on the
products of ecosystems for ther daly subsstence, it would be difficult to put a monetary
vaue on dl the products they use or benefits they enjoy.

In agriculture, biodiverdty has ensured sources of food, fodder and grazing for livestock,
genetic varidion for sdection, etc. Browsed and grazed plants include a large number of
trees, shrubs, grasses and weeds that are important to cattle, sheep and goats.

In medicing, some plants ae extremdy important sources of naturd and commercia
remedies. Medicind and aromdtic. Even though the medicind flora of Yemen is not well
documented it is important to note that medicind and aromatic plants play an important role
in the lives of most Yemenis who use them as traditional remedies to cure diseases. They are
aso usad as cosmetics, condiments, coloring and flavoring agents. A list of 224 medicind and
aomatic plants was compiled by nationd experts® in 1995. Among the most common are
cassia senna whose leaves are used as a laxative; ziziphus spina-christi as an antiseptic;

2 People and ecosystems: The fraying web of life (http://www.wri.org/wr2000/ecosystems.html)
3Al-Dubaie and Al-Khulaidi, 1995: the list contains plant’s scientific names, families, common names,
distribution, active substances, and medicinal use.
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lowsonia inermis as an antiseptic and cosmetic; mentha longifolia for abdomina disorders;

Ecosystem Goods provided Services provided

Agro ecosystems Food crops Maintain limited watershed functions
Additional food items (e.g. (infiltration, flow control, partial soil
terracefields,  fishery protection)

Frankincense, fibre
Crop genetic resources crops

Provide habitat for birds, pollinators, soil
organisms important to agriculture
Build soil organic matter

Bind atmospheric carbon

Provide employment

withania somnifera and solanum incanum as a denta andgesic; and anisotes trisulcus for

kidney stones.

Table 3: Services and goods provided by ecosystems*

Agro ecosystems Food crops Maintain limited watershed functions
Additional food items (e.g. (infiltration, flow control, partial soil
terrace fields,  fishery protection)

Frankincense, fibre Provide habitat for birds, pollinators, soil
Crop genetic resources crops | organisms important to agriculture
Build soil organic matter
Bind atmospheric carbon
Provide employment

Mountain and Timber Remove air pollutants, produce oxygen

Rangeland Fuelwood Cycle nutrients

Ecosystems Drinking and irrigation Protect water resources (infiltration,
Water purification, flow control, soil
Fodder stabilization)

Non-timber products Maintain biodiversity
Food ( honey, mushrooms, Bind atmospheric carbon
fruit, and other edible plants, | Moderate weather extremes and impacts
game Generate soil
Genetic resources Provide employment
Contribute aesthetic beauty and provide
recreation
Freshwater Drinking and irrigation Lessen or prevent the impact of flooding
Ecosystems Water Dilute and carry away wastes

Fish and other aquatic
organisms

Hydroel ectricity
Housing materials
Medicines

Genetic resources

4 Source: adapted from WRI 2000. Global Ecosystem Assessment

Cycle nutrients

Maintain biodiversity

Provide transportation corridor

Provide employment

Contribute aesthetic beauty and provide
recreation
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Coastal and Fish and shellfish Moderate storm impacts (mangroves;
Marine Sea weeds (for food and barrier idands)
Ecosystems industrial use Provide wildlife (marine and terrestrial)
Salt habitat
Genetic resources Maintain biodiversity

Dilute and treat wastes

Provide harbors and transportation routes
Provide employment

Contribute aesthetic beauty and provide
recreation

Rangelands, forests and other woodland areas comprise about 40% of the land area. More
than 8 million sheep, goats and cows graze the land. The remaining land (57 % of the
country) is mostly desert.

Forest resources are widdly used in industry and congtruction. Species most commonly
utilized for fudwood include Acacia spp., Ficus spp., Tamarix spp., Acalypha fructosa, Cadia
purpurea, Rumex nervosus and others. Timber for condruction include Acacia spp., Ficus
spp., Cordia africana, Terminida brownii, Trichlia emetica and Zizphus spina-christi.

Fisheries are conddered a promisng sector for sustainable development. The Republic of
Yemen owns one of the best fisheries areas in the region. The fish stock is estimated at 850
thousand tons dlowing for catchments of 350-450 thousand tons annualy compared to the
current catch, which did not exceed 158 thousand tons in 2001. This level does not exceed
40% of potentid fish catchments per year. The contribution of this activity to the GDP is
limited and does not exceed 0.89 % annualy (based on fixed prices and 1.4 % based on
current prices in 20015). Fish has dready become Yemen's third most important export food
commodity; one third of tota fish production, with vaue of $70 million was exported in
2001°. Fish is dso nutritiondly dgnificant, contributing to loca food security by providing an
important source of animd protein.

It is expected that this sector will hold an import postion in the economy of the country in the
future, ether for meeting the food demands and narrowing the food security gep or for
exportation to support country foreign currency earnings.

Though cultivated land in Yemen represents only 2.2% of land area (1 668 858 hectares),
agriculture dill plays a leading role in Yemen's econom%/, accounting for about 22.98% of the
GDP in 2001 and employing 53% of total labor force . Three quarter of the rurd population
depend on the sector for the provison of their food requirements. However, the sector is
clearly and primarily subject to a set of naturd and human factors, which collectively lead to
the occurrence and spread of land degradation and hence the retardation of its future role.

Man fidd crops are cereds including sorghum, wheat, maize, millet and barley. Vegetable
crops include potato, tomato, beans, cucurbits, onions, carrots, crucifers, okra, eggplant and
pepper Fruit crops include grapes, dates, citrus, guava, mango, peach, apples, banana, papaya,

® Statistical Year Book 2001, Jun, 2002, Central Statistical Organization
6 .\ -
Ibid

" Ibid
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gpricot, dmond and pomegranate Cash crops include gat, coffee, cotton, sesame and tobacco.
While forage and feed crops include dfdfa, sorghum and grasses.

Land area dlocated for cultivation of cereds has dwindled from 787 000 hectares n 1995 to
710 550 hectares in 2001. Agriculturad productivity has sharply declined during the same
period and figures show that productivity of the hectare has dropped from 1.68 to 1.62 ton for
whest, from 0.96 to 0.93 ton for sorghum and millet, from 1.3 to 1.22 ton for Iegumeﬁ8

Major threatsto biodiversity in Yemen

As a result of extensve agriculturd development over the last 40 years many naurd
landscapes in Yemen have been severely degraded. In 2001, around 72% of cultivable area
was under cultivation, and a further 0.8 million ha was covered by pasiure and grazing lands’.
The use and converson of land for agriculture has resulted in degradation, and even loss, of
certan natura habitats, aswdl as causing large-scde pallution.

In recent years, agriculturd practice in the Republic of Yemen has been characterized by a
ggnificant increese in the use of mechanization, fertilizers and pedticides;, bad soil fertility
management; poor plant nutrition; and overgrazing. These ingppropriate practices impact
directly on the qudity of land resources limiting the options for other land use needs. The
continued gpplication of chemicas is likely to result in some change of the soil Sructure. This
results from the increased use of fertilizers as the soil loses its nutrients. One of the long-term
consequences of this practice is desartification. As the soil becomes less fertile, and codts rise
in usng the area, it may often be abandoned.

Inadequate agricultura practices, such as the gpplication of an often mechanized and repeated
sngle or double crop sysem in the rain-fed aress, has led to soil loss through wind and water
eroson, a decrease in fertility and a subsequently decline in crop yields. More margind lands
being put under cultivation, even during years with rainfal deficits, fal to produce crops and
are abandoned barren, ready to contribute to desertification, while new margind lands await
to be cultivated. The result of such practices in the coastd plains and in Maaib is that wind
eroson tekes place on formerly more or less dabilized dunes, which, are put under a
continuous process of drifting thus increesng desartification by encroachment on productive
lands and infradiructures. Elsawhere in Yemen, this leads to water eroson, which affects dl
lands downstream and ultimately resultsin widespread degradation and desextification.

In short, the country’s vegetation cover is being dragticaly reduced by rapid degradation of
the environment, a direct result of desertification and droughts and as a result of the
following root causes.

a) Inadequate cultivation and poor agriculturd practices,

b) Wood cutting for firewood, timber and charcod;

c) Over grazing;

d) Soil sdination;

€) Water and wind erosion and sand dune encroachment; and

f) Encroachment due to housing and infrastructure development around cities and villages.

Threats to terredrid fauna in Yemen are common to many countries in the regions and
include:
a) Dedtruction, degradation and loss of naturd habitats;

8 Ibid
° Ibid
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b) Over-hunting and proliferation of firearms; and
¢) Road congruction opening up avenuesinto the hinterland.

Smilaly, the quantity and qudity of freshwater are threstened by numerous factors including
overue of water sources, degradation of wetland ecosystems, excessve use of pedticides,
misuse of fertilizers, untreated wastewater and increased industrid waste.

The coastline of Yemen is over 2500 km long and includes three different coastal regions,
namely the Red Sea, Gulf of Aden and Arabian Sea. The Red Sea region represents about one
third of this coastline, with the remainder bordering the Gulf of Aden region. The Red Sea
and Gulf of Aden region of Y emen represent a complex and unique tropical marine ecosystem
with extraordinary biological diversity and a remarkably high degree of endemism. It is aso
an important shipping lane linking the world's major oceans. For example, about 100 million
tons of oil transits the Red Sea annually. The Eastern Gulf of Aden and Arabian Searegionis
a highly productive fishery region due to the Tropical Upwelling phenomenon, supporting a
food web that ultimately sustains fish communities. Both the Red Sea and the Gulf of Aden
are designated “special areas’ under the international MARPOL convention.

Over 120 idands lie in the seawater of Yemen with distinct climatic and natura
characteristics. More than 115 of these islands lie in the Red Sea region. Among those located
in this region: Kamaran Idand is the largest, and Mayoon Island, located in the Bab Mandab
Strait, has strategic importance. Most corals and cora habitats exist around the Yemeni
islands, but with different diversity of communities and number. Socotra Island, the largest
Yemeni island (nearly 3 625 kn), is located in the Arabian Sea region of Yemen and has a
more exuberant and diverse flora and fauna than any other region in the Arabian Peninsula.

Coastd and marine resources are threastened by over fishing, spear-fishing, aguarium fishing
and dynamite fishing. These factors aso represent maor disturbances to the cord reefs of
Yemen. Oil exploration and transport have resulted in severd oil spills. Sewage discharge,
agro-chemicds flushed by floods, and sedimentation from urban development pose further
threats to the Red Seds cora reefs. Industria and urban development, as well as extensve
coadtd development, land filling, and coastd enginegring ae dramdicdly dtering certan
coastal aress. Recreation and tourism aso contribute to eutrophication and reef degradation.
Coagtd and marine biodiversty, induding the Socotra Idand, is threstened by the cutting of
mangroves for wood and the use of mangroves for feeding animds, fue-wood supply and
new development projects.

Other threets to the coastd and marine environment of Yemen include the uncontrolled use of
coadtd zones, dedtruction of marine and coastd habitats and ecosystems, spatid conflicts
among various users, unplanned coada reclamation, the dedtruction of benthic habitats by
bottom trawling and the destruction of endangered species due to non-sdlective gear.
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THE NATIONAL BIODIVERSITY STRATEGY

A National Vision

“To achieve a better quality of life for al Yemeni people through the conservation and
sustainable use of biological resources and stabilizing resource consumption in harmony with
the limits of the carrying capacity of nature and the integrity of creation.”

Guiding Principles

The NBSAP adopts a framework that places the Yemeni people and nature at the center of
the government concern in the development process. Thus the components of the NBSAP
have been deve oped based on the following sustainable development principles.

1. Equity
» Ensuring socid coheson and harmony through equiteble digtribution  of
resources and providing the various sectors of society with equa access to
development opportunities and benefits today and in the future. No individud
or socid groups should be denied the opportunity to benefit from naurd
resources. The equd rights and opportunities of men and women must be
assured.

2. Solidarity and shared responsbility

» Recognizing that sudainable development is a dshared, collective and
indivisble responshility, which cdls for inditutiond dructures that are based
on the spirit of solidarity, convergence, and partnership between and among
various stakeholders.

» Recognizing that snce communities resding within or mogt proximate to a
given ecosystem will be the ones to most directly feds the pogtive and
negative impacts of human activities on that ecosysem, they should be enabled
access to and control over common naturd resources, such as water and
biodiversty.

» Protection of naura resources is viewed as a shared and indivisble
reponghbility of dl individuds, families communities and other inditutions
in society.

= Biologica diverdty conservation and enhancement are pursued through direct
involvement of locd communities and indigenous peoples and the extenson of
upport to inditutiona initiatives including the harmonization of nationd and
local biodiversity-related policies, legidation and programs.

3. Ecological Soundness

= Recognizing naure as our common heritage and thus respecting the limited
carying cagpacity and integrity of nature in the development process to ensure
the right of present and future generations to this heritage.

» The integrity and carying capecity of biologica resources should not be
degraded, but rather conserved, protected and enhanced in the process of
development.

» Yemen possess rich biotic resources many of which are now threstened and
some dready extinct. The future development of the country must reflect the
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intrindc vaue of its landscapes, terraces, ecosystems, habitats, populations,
species and genes.

4. Know-how and eco-technology
» The biologicd limits to naura resource productivity ae sdentificaly
researched and established and have become the bases and indicators for
srategic policy decisons on societd use of the country’s natural resources
» Regular review, proposdas for appropriacte amendment of the drategy, and strict
enforcement of environmentd laws are undertaken by both communities and
appropriate government ingtitutions.

5. Idamic Values
Idam commands us to respect other plants, animals and crestures living with us and to
condder them living communities, exactly like mankind. God says in the Glorious
Quran "There is not an animd (that lives) on the earth, nor a being tha flies on its
wings, but (forms part of ) communities like you.”

“God created earth and dl creatures living on it in due proportion and measure.” God
say's, "Veily dl things have we created in proportion and measure’, and God says,
"And the earth we have soread out ..." and " planted therein al kinds of things in due
baance" So Protection, conservation and development of the environment and naturd
resources is a mandatory rdigious duty to which every Mudim should be committed
Any ddiberate or intentiond damage to the naturd environment and resources is a
kind of mischief or corruption that is forbidden by Idam. God says, "Do no mischief
on the earth after it hath been set in order” and ™ ...but loveth not mischief.”

Idam cdls dl individuds a dl levels to protect, conserve and use environment and
natural resources sustainably as per the following religious duties:

* No extravagance, excessve use or over-utilization. God say's, “Eat and
drinks. waste not by excess, for God loveth not the waster”

= Noillegitimate or unlawful atempt at destroying the natura resources.

* No damage, abuse, pollution or distortion of the natural environment in any
way.

= Congruction and development of the earth, its resources, eements and
phenomena through the improvement and betterment of naturd resources, the
protection and conservation of dl exiging forms of life, the cultivating of land
and the reclamation and cleansing of the soil, air and water.

= Ownership of dl environmenta dements is the common and shared right of
dl members of the Idamic community. Each is entitted to use and benefit
from them without infringement, violation or delay of other.
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Main strategic goals

Goal 1. Conservation of Natural Resour ces

1. Protected Areas

Yemen is blessed with rich, diverse and digtinctive ecosysems comprisng fresh waters,
wetlands, cord reefs, oceanic idands, mountainous woodlands and forests, rangelands, as
well as terraced and irrigated valeys. For centuries, these ecosysems have been used,
managed and protected by Yemeni people through traditional use and management systems.
These traditiond systems include rangeland protected area (Mahjur), Idamic Wagf, and loca
rurd jurisdiction. Under traditiond Mahjur systems, the production of rangdands of rany
seasons are consarved and kept by locad communities for their use in drought periods. In
Idamic Wagf systems, landowner tranders the property of privaidy-owned lands to the
community for ther common use and for the faith of God. Through this sysem Jebe Bura
Forest was donated in 1816 BC by its landowner to the loca community, after which it has
been kept under continued public protection. Under the tribd jurisdiction of loca shekhs,
adminigrators and locd deveopment councils, there ae cases of locd forest feling
interdiction and entry bans into certain local areas in order to protect the environment and fees
are levied in the case of infringements.

Presently traditiona protection systems are retarded and this contributes to the accelerated
destruction of eco-systems. This dtuation is exacerbated by the absence of a professiond
agency to provide leadership, the lack of management infragtructure, trained <aff and
funding dedicated to planning and caring for the national network of protected aress. In the
absence of proper management mechanisms and under the lack of human and financid
resources the declared protected areas will reman no more than a lis on paper and
ecosystems destruction will further increase.

Recognizing the difficulties hindering the effective management of protected arees and given
the ecologicd, agriculturd, higoricd, culturd and economicd importance of Yemen's
mountainous and coasta ecosystems to Yemeni wdfare and to the world biodiversty, the
government has committed to undertake a combination of vigorous measures to address
problems hindering the effective management of protected areas. This drategy is one of the
most important measures taken in this context and through which the proper management of
Yemen's ecosystems, including the promotion of terraced agricultural production, integrated
watershed management and the introduction of environmentaly appropriate technologies will
be facilitated.

Key Issues
= Lack of effective adminigration and conservation management regimes for
protected aress,
= Limited geographic coverage of Protected areas (PA) associated with lack of
PA management plans

» Insufficient staff and resources.

= Incomplete legd framework for protected aress.

= Lack of precise information on the number of fauna and flora species present
in'Yemen, or on rare, threstened endemic species and their habitats;

= Lack of adequate legidation to protect floraand fauna;

= Lack of Ingtitutional Capacitiesfor protected area

18



National Biodiversity Strategy and Action Plan for Yemen (NBSAPY) - (EPA) Draft document January, 2005

= Criteriafor defining critica habitats or biotypes are missng.

Sub-goal: Consarveation of Yemen's eco-sysems through devedoping and mantaning a
comprehensive and adequate network of protected areas, supported by effective co-
coordinating management mechaniam, adequately funded management plans and improved
information system.

Priority Objectives
Short-Term (1-3 years)

= Develop and drengthen co-ordinating management mechanisms to improve
integrated management of the protected areas system.

= Maintain and develop an integrated and adequate network of protected aress,
representing key eco-systems of Y emen.

» Prepare management plans for selected priority protected areas.

= Edablish an integrated database for biodiversity resources and protected areas

»  Edablish asngle department to manage protected areas

Medium-term (4-8 years)

» Expand the Protected area network to include Ramsar stes, World Heritage
stes, and World Biosphere Reserves.

= Expand management planning and implementation in selected protected aress.

» Promote research targeted on protected areas improved conservation
management practices.

= Provide equipment, trangport, communications and other materid to strengthen
conservation of protected areas.

Long-Term (>8 years)

» Expand the program in protected areas management to include one trans-
border reserve with Saudi Arabia or Oman.

* Review management needs for key priority consarvation aress and facilitate
implementation.

Performance I ndicators
= Single department for protected area management in place.
= By 2010, at least 7 new protected areas created.
» Results of research on protected areas published and made publicly accessible.

2. Endemic and Endangered Species

The flora of Yemen is very rich and heterogeneous. Species diversty is a result of
condderable climatic changes in former periods, which enabled different pecies to survive in
the different ecologica habitats. Over 3 000 plant species are possbly found in the manland,
and about 10% of them are endemic. One checklist™® comprised 467 plant species belonging
to 244 genera from 71 families. Socotra Idand is unique in its flora and like many oceanic
idands, has a high levd of endemiam. The latest study reported that Socotra contains

1% Compiled by S. Gabali & A. Gifri (1990).
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gpproximately 850 plant species, 254 (about 30%) of which are endemic. Out of the eighteen
plait genera endemic to the Arabian Peninsula, ten genera are redricted to the Socotra

archipelago.

The mgority of endemic taxa in Yemen are associated with mountainous areas which provide
a rich variety of ecologicd niches and offer a degree of environmental stability during periods
of cdimdic changes. Endemism is generdly very high among the succulent plants. The
largest numbers of endemic species are found within the Asclepediacese taking into account
the Stapeliad genera Carraluma, Duvalia, Huernia, and Rhytidocaulon). Euphorbiacese and
Aloecese ds0 have high percentage of endemism as they include the succulent Eiphorbia and
Aloe species respectively. Precise data on the status and number of rare and endangered
plants are not avallable. Some eight species (seven of these from Socotra) are included in the
IUCN Red Data Book as being endangered or rare, and an additiond 19 species are
considered to be endangered or rare a the nationa level in Y emen.

Yemen has a rich and diverse teredrid fauna because of the wide range of habitats in the
country and due to its podtion a the juncture of three mgor bio-geographic regions, the pae-
arctic, Afro-tropica and oriental regions.

Yemen has 71 recorded land mammal species representing eight orders including bats. About
one third of the mammals are relatively large species which are rare in other parts of Arabia
such as the Idmi or Arabian Mountain Gazelle (Gazella gazella), Ibex (Capra ibex nubiana),
Baboon Papio hamadryas), Arabian Red Fox Vulpes vulpes arabicus), Sand Fox (Vulpes
ruppelli), Blanford's Fox (Vulpes cana), Striped Hyena (Hyaena hyaena), Arabian Wolf
(Canis lupus arabs), Jackal Canis aureus), Arabian Leopard Panthera pardus nimr), and
possibly the Cheetah (Acinonyx jubatus).

It is notable that seven mamma species are now consdered endangered including three of the
four species of gazdle, and aother three species the Cheetah, Arabian Oryx and the fourth
gazelle, the Queen of Sheba's Gazdle are now extinct in the wild. Furthermore, most Szegble
mammas have long snce been hunted into extinction in this country where fireerms abound
and a large proportion of the natural forests have been cut down. With some dedication and
luck, ecotourists may ill spot rare land animas such as the Arabian leopard, hyena,
Hamadryas baboon, honey badger, hedgehog, ibex, and fox.

Yemen has rdified the Convention on International Trade in Endangered Species of Fauna
and FHora (CITES), and has recently enacted by-laws to implement the treety.

Yemen dso has a very rich bird life with more than 363 species thus far recorded representing
18 orders, 61 families and 177 genera. It is a home to a large number of species that are
endemic to southwest Arabia. For a country to be so richly endowed with endemic birds adds
greatly to its internationd ggnificance. With the exception of the Arabian Golden Sparrow,
al endemic species occur on the mainland. The loss of the terracing systems could adversely
affect severd of the endemics as a result of soil eroson and loss of trees. Teredrid
arthropods are represented by 5 classes, 38 orders, 313 families, 1 833 genera, and 3 372
Species.

From an eco-tourism point of view, endemic birds have the highest reevance. The 13
endemic and near endemic species of the mainland found in the southern portion of Arabian
Peninsula are: philby’s and Arabian partridges, Arabian woodpecker, Yemen thrush, Arabian
wheatear, Yemen warbler, Arabian golden sparrow, Arabian waxbill Yemen accentor,
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Arabian olive-rumped and Yemen sarins, Yemen linngt, and golden-winged grosbesk. The six
endemic species to Socotra Idand include the Socotra warbler, Socotra cisticola, Socotra
sunbird, Socotra starling, Socotra sparrow, and Socotra bunting

The authoritative report by M. Evans et d (1994) on Important Bird Areas of the Middle East
contains a detailed inventory of 57 gStes, which are of vital importance for the conservation of
birds in Yemen. These 57 gtes, covering a tota area of 7 300 sq km or aout 1.4 % of the
area of the country contain al the endemic or near-endemic bird species, as well as other rare,
ggnificat or limited-range species. These dtes, didributed around the country (including
Socotra Idand), aso represent prime eco-tourism dedinations in Yemen snce, goat from
containing important and interesting avifauna, many of them conds of rdatively undisturbed
natural areas and are of great botanicd interest. Some of them dso contain other interesting
types of animals. However, none of these dtes are legally protected for nature conservation
purposes (dthough some may be covered by traditional resource-use reserves or Mahur) and
many of them arein serious risk of degradation or destruction.

Key Issues

Weak monitoring capabilities for endangered and rare species.

Lack of enforcement of wildlife protection measures.

I nadequate systematic population monitoring of species, specialy endangered ones.
Lack of information on the status and habitat requirements of species at risk.
Habitat destruction caused by activities associated with devel opment.

Sub-goal: Consarvation and rehabilitation of key endangered species through law
enforcement, information gaheing and implementation of community-based  in-Stu
conservation programs of key endangered flora and fauna.

Priority Objectives
Short-Term (1-3 years)
» |nventory existing information on endemic plant and anima pecies.
* Prepare and effect by-laws and regulations on protection of endangered and
threatened wildlife species.
» Prepare and edtablish an IUCN red list of rare and endangered species of
Yemen.

Medium-term (4-8 years)
* Dedgn ad implement a locd community-based program related to in situ
conservation of selected endemic, endangered fauna and flora.

Long-Term (>8 years)
=  Prepare and implement recovery and rehabilitation plan for threatened species

Performance Indicators
= By 2006, inventory of endemic species published.
= By 2007, relevant by-laws and regulations on wildlife protection prepared and
enacted.
= Alot community-based in-Stu conservation programs for endemic, endangered
fauna and floraimplemented.
» Recovery and rehabilitation plans prepared and implemented.
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3. Ex situ Conservation

Ex-dtu biodiversty conservation measures are only complementary to those for in-Stu
conservation. Ex-gtu biodiverdty consarvation depends on a number of kinds of fadilities,
such as seed banks, gene banks, zoos, botanic gardens, etc. The NEAP pointed out the need
for inventorying species and prioritizing thoss, which need ex-9tu conservetion. The
Environment Protection Law (EPL) does not address the issue of ex-Stu conservation. This
aspect of biodiverdty conservation urgently needs legidation, especidly as it rdaes to rare,
endemic and endangered species.

Despite the large biodiversty and the rich genetic resources of Yemen, there is dow
development in the establishment of seed banks, gene banks, herbarium, and zoologicd or
botanicd centers. Specificdly, there are only two nucleus units of genetic resources centers in
Sanda Universty and Agriculture Research and Extenson Authority (AREA) in Dhamar.
Thar primary role is to collect and preserve sdected organisms dive outdde ther naturd
habitat for the purpose of captive breeding, propagatiion and potentia re-introduction, but
ther effective role is hampered by limited resources and facilities

There is a need to prepare a nationd policy on ex-9tu conservation addressng wild and
domedticated or cultivated biologicd resources (plants, animas and microorganisms).
Among other issues the policy should address collection, research, importation and
exportation of biologicd materids, and property rights over the collected specimens. The
policy should aso address issues related to the management of ex-Stu conservaion facilities,
particularly to building human and physca cepacity for edtablishing and maintaining ex-sStu
collections. The environmenta impacts of reintroducing or re-establishing species conserved
ex-gtu should adso be addressed.  This policy should be harmonized with the EPL and its
executive by-law, and with the draft by-law on access to genetic resources,

Key Issues

» Lack of genetic resources centers that can collect genetic materids and
conserve them to be available for research and genetic improvement.

» Lack of botanicd garden for collecting and preserving rae and endangered
flora

= Absence of aNaturd History Museum for biologica diversity in Y emen

Sub-goal: Ex-situ consarvation of rare and endangered native taxonomic groups of
plants species by improving knowledge and understanding of species and ecosystems
and through the edablishment and drengthening of gene banks, seed banks, green
belts, botanical gardens and public gardens.

Priority Objectives

Short-Term (1-3 years)

= Deveop and edtablish a badc reporting system for monitoring biodiversty
deterioration.
» Prepare and adopt anationd policy on ex-gtu conservation.
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M edium-term (4-8 years)

= Simulate ex situ conservation through the establishment of gene banks, seed
banks, green belts and public gardens.

= Develop guiddines for collection, mantenance and reintroduction of plants
and animd speciesin ex-Stu programmes.

Long-Term (>8 years)

= Expand the establishment of botanical gardens, National Herbarium and Seed
Banks to collect, house and preserve rare and endangered native taxonomic
groups of plants species of Y emen.

Performance Indicators

By 2005, areporting system for monitoring biodiversty in place.

By 2008, a nationd policy on ex-situ conservation prepared and enacted.

Number of gene banks, seed banks, green belts and public gardens established.
Guiddines on callection, mantenance and reintroduction of plants and animd
species developed and used.

4. Alien Invasive Species

Invasive plants or animals are no exceptions, as non native species, are among the highest
threat to the native species especially the threatened and/or endangered species. They create
permanent impacts on ecosystems and ultimately contribute to the loss of biodiversity. For
example, invasive plants compete with native species for resources because it has no natural
predators or pests, thereby becoming dominant. They out compete native plants that are food
supplies for animals in the ecosystem and ater the invaded ecosystem and species
composition to such an extent that they threaten native flora and fauna.

Non-indigenous plant species are spreading rapidly in Yemen and had invaded a wide range
of habitats. Moreover, the number exotic species is not precisedly known and not yet well
dudied. As the number of these invasve species increases, more native plants will come into
direct competition with and be threatened by the non-native species and become endangered
and possibly extinct.

Yemen is characterized by large diverdty of native species, varieties and soil types adgpted to
different agro-ecologicdl zones. Uncontrolled introduction of invasve plants, seeds,
microorganisms and animas has caused the degradation, decline and extinction of some
native and/or endemic species. Crops such as whest, lentil and millet are examples of loca
vaieties whose yidd and qudity are deteriorating as a result of introducing homogenous high
yidding varieties Smilaly, the introduction of dien genera of honeybee has resulted in
reduction of the Yemeni honeybee race apies mellifera jemenitica as a result of spreading of
the varoa mite pest. Such undesrable introduction has had magor environmentd and
economic impacts. Recent examples include citrus nurseries, which introduced diseases, and
the armyworm.

Some other dien invasve species have aso caused wide spread digtortion of eco-systems.
This has paticulaly been the case when introduced under wesk environmenta management
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and control sysem that pad insufficient attention to their potentid impacts One good
example is the species of the mesquites plants known as prosopis juliflora, which was
intentiondly introduced into Hadarmout four decades ago. It was introduced as a planting
scheme dong roads, fams and public garden and has subsequently invaded many agricultura
lands, irrigation cands, drainages lines and down stream beaches of wadies. However, when
introduced to Say'un and Tarim areas under appropriate environmental control system of
unwanted weedy comportment, P. Juliflora have been found of grest importance to
community there, providing them with substantid quantities of wood, firewood, charcod and
animd fodder.

In short, undesirable introduction has had adverse environmenta and economic impacts over
the past decade and thus control of dien harmful species is necessary to conserve biodiversity
and to halt further destruction of ecosystems.

There is a clear need to prepare a natiiond policy which addresses the problems of dien
invasve species. The policy should establish the basis for an integrated risk-based approach
to controlling and managing intentional and unintentiond introductions of these organisms
Important pathways for introduction should be identified and eppropriate legd and
indtitutional measures should be gpplied on a pathway-by-pathway bass. The policy should
adso address measures for control and eradication of these organisms, including liability, after
introduction.

Key Issues
= Lack of adequate information of the type, numbers, status and structure
of dien gpecies.
= Lack of inditutiona capacities in evaduaing and presarving dien
Species.

= Lack of monitoring system for dien invasive species.
» Lack of adequate legidative tools to control introductions of dien
invasive pecies.

= Absence of preventive and remediation measures.
Sub-goal: Edablishment of an effective control and monitoring sysem backed up with
information sysem and legidative framework for the trade, use, and control of dien invasive
Species.
Priority Objectives
Short-Term (1-3 years)

» Preparealig of dieninvasive species and identify the most dangerous ones.

= Monitor and control the expangion of key dien invasve species.

= Strengthen quarantine measures to control intentiond  and  unintentiondl
introduction of dien invasive species

Medium-term (4-8 years)
= Develop and implement control programs for key dien invasive species.
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Long-Term (>8 years)

» Devdop rdevant legislation to control the importation and trade of dien
invasive pecies.

= Develop and strengthen database of aien species

»  Egablish aspecidized unit to be concerned with dien invasive pecies.

Performance Indicators

= By 2007, aligt of dieninvasive gpecies published and disseminated.

= Number of control programs for key dien invasive species completed.

= By 2010, adequate legidation regulating import and trade of dien invasve
peciesin place.
By 2012, a list of most dangerous alien invasive species eradicated and
controlled.

Goal 2. Sustainable Use of Natural Resources

5. Terrestrial Wildlife Resources

Yemen hosts a variety of habitats which range from coastd mangroves, shrub lands and dunes
adong the coastd plains to the eastern deserts and an array of montane habitats that reach
elevations of up to 3760 m a Jabd Al-Nabi Shauib, the highest point on the Arabian
Peninsula  Rapid degradation of the environment, a direct result of desertification and
droughts, among the oldest globd environmentad phenomena, are dradticaly reducing the
country's vegetation cover and posng severe threats to wildlife, including many endemic
species. Over the last severd decades, the area of natural habitat has decreased or been
degraded, through over-exploitation of range resources, land conversion, poor agricultura
practices and the pressures of an ever expanding population with a current growth rate of
some 3.5% per anum, one of the highest rae in the region. Wildlife populations are thought
to have declined congderably, and agriculturd production has undergone dramatic changes
due to the expandgon of gat plantations a the expense of other crops. The centuries old
harmonious relaionship of people and environment that has characterized Yemen's culture
and higory is rapidly disgppearing. These daming trends demand urgent conservation
atention, if even representative portions of Yemen's naturd biotic wedth are to reman for
future generations.

Key Issues

» Degradation and conversion of natural habitat.

= Destification, including wind erosion and sand dune encroachment

= Agriculturd expanson and poor agricultura practices.

=  Wood cutting for firewood, timber and charcod production.

= Ovegrazing of rangdands induding loss of sustainable practices of sound
rangeland management by loca people.

» Over-hunting and indiscriminate  killing  of  wildlife goecies,  epecidly
ungulates and carnivores.

= Overuse and depletion of limited fresh water.

= Degradation of wetland ecosystems.

= Improper application and use of persstent pesticides and chemical fertilizers.
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Contamination of ecosystems with sewage, indudrid waste and other
pollutants.

Smuggling and uncontrolled exporting of indigenous livetock and native
genetic species.

Low public awareness and gppreciation for biodiversty conservation.

Inadequate legidative tools and conservetion measures for the protection of
indigenous plant and anima speciesivarieties.

Sub-goal: Srengthening the sugtainable utilization of terrestrid  wildlife resources
through developing legidations and policies prohibiting hunting and capturing wildlife
and expanding programs on rangelands, forest redtoration and abatement of
desartification.

Priority Objectives

Short-Term (1-3 years)

Evduae maps and data avaladility, information accuracy and gaps for
endangered ecosystems, habitats, vegetation and threatened or rare endemic
Species.

Develop and update data-base and GIS information sysems on biodiversty,
including species, habitats, vegetation and other thematic information.

Conduct surveys and research on rangdand utilizetion and management
patterns to assess effectiveness of rangeland management and utilization.

Hdt hunting and cgpturing wildife until utilization of wildlife is surveyed,
assessed and regulated.

Medium-term (4-8 years)

Formulate rangdand policies and programs for improving rangeand
management.
Expand action program for forest restoration and desertification reduction.

Long-Term (>8 years)

Support traditiona and environmentally sound land use practices.
Expand rangeland management program, to include more areasin the country.

Performance Indicators

Gaps in maps and information pertaining to endangered ecosystems, habitats,
vegetaion and rare species identified.

Daabase and GIS informaion sysems on biodiversty edablished and
functioning.

Assessments report on rangeland management and  utilizetion published and
accessible.

Survey and assessment report of wildlife utilization published.

By-laws on wildlife utilization prepared and enforced.

A rangdand policy in place and a number of rangdand management programs
completed.

Number of forest restoration and desertification control programs implemented
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=  Traditiona and environmentally sound land use practices in place

6. Coastal/Marine Lifeand Fisheries

Yemen's coadad and marine environment is both diverse and attractive from its rocky and
sandy coasts to the sdine mud flats, mangrove swamps, cora reefs and seagrass beds. Its
patch, fringing and bottom reefs are known to contain a least 90 species of coras which have
thus far been recorded. There is likewise a great diversty of fish (416 species), 82 species of
sea and shore birds, 625 species of mollusks, agae (485 species), phytoplankton (283
gpecies), as wel as four species of marine turtles, induding the most important nesting beach
for green turtles in the entire Arabian Region a Ras Shama. Compared to other parts of the
Red Seq, the shdlow nutrient rich waters above the wide continenta shelf of Yemen are rich
fishing grounds. Fish supply a grest amount of protein in the diet of Yemenis, and now with
the improved road communications sysems, people in the populated mountainous areas can
adso enjoy a more diverse diet with seefood. An aray of threasts from pollution to coasta
reclamation and bottom trawling currently threatens Yemen's coastd and maine
environment. It is important to limit these threats and initiate and implement sound integrated
coagtd zone management for the sustainable use of Yemen's marine and coastd environment
including the identification and management of protected aress.

The over 2 500 km coast of the manland is suffering from pollution and sdtwater intruson as
most surface water is fully exploited upsiream. The sea dong the mainland coast and the
numerous idands in the Red sea are heavily trafficked, and prone to oil spills from ships and
oil terminds. Marine critical habitats such as mangrove, seagrass and important coasta sites
for bird feeding and breeding are increasingly threatened by coastal development. If not
planned correctly, development in Socotra Idand will have consderable environmentd
impact on marine resources, including cord, fish and turtle species. Tourism attractions of the
country include posshilities for diving and snorkdling in the cord reefs of the Red Sea, the
Gulf of Aden and Socotra Archipelago.

Moreover, cord reefs and seagrass important to fish and other marine life are destroyed by
trawling and other unsuitable harvesting methods causng loss of productivity and threat to
endemic and rare species. The formerly rich fish resources on the country's continental shelf
are now reduced through outtake. Due to overexploitation of resources, a number of anima
and plant species, some of which are globdly threstened, rare and endemic to Yemen, are
endangered or aready extinct.

Key Issues

= Maine and coasta habitat degradation caused by unplanned coasta
reclamation.

=  Over-exploitation, pollution and mismanagement of fishing in the Red Seg
Arabian Sea, Gulf of Adenand Yemeni Idands.

= Degradation of coastd and marine habitats caused by ship dumping, indudtrid,
agricultural and sawage waste.

= Shap decline in important marine resources especidly lobgers cuttlefish,
srimps and sharks caused by over-fishing, poaching of foreign vesss
uncontrolled gear and fishing effort, and lack of quality controls.

» Dedruction of cord reefs and underwater habitats caused by bottom trawling,
ormamentd fishing
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Nont+ functiond fishing law

Sub-goal: Consarvation and sustainable use of marine and fishery resources through
the devdopment and drict implementation of policy, legidation and management
tools that ensure harvest levels of biologicd resources are maintained within the
biologicd limits. Examples of priority actions include the development of costal zone
management  plans, edablishment of marine protected aeass, hazard contral,
prevention of illegal and unsustainable fisheries, etc.

Priority Objectives
Short-Term (1-3 years)

Desgn and conduct inventory, surveys, habitaa mapping, and sengtivity
andyss of the entire coadtling, including digtribution of rare and endangered
Species.

Assss impact and extent of mangrove cutting and grazing and find dterndive
sources of wood and camel fodder.

Egtablish improved data base management systems of fishery resources based
on stock assessment for cuttlefish, rock lobsters, shrimps, sharks, sea cucumber
and other species.

Prepare and implement pilot Integrated Coastd Zone Management Plans
(ICZMP) for Bahaf-Bir Ali area, Al-Hodidah and Jethmun-Sharma and red ses
€co-system

Declare protection areas on Skha Idand, Jethmun-Sharma, AlloHayah and
Kamaran

Medium-term (4-8 years)

Complete coastd zone mapping for the mainland and idands.

Egdablish a nationd body, with gppropriate representation of communities,
local administrations and NGOs, for ICZMP.

Enhance ICZM planning through edablishing regionad branches of centrd
authorities.

Develop fisheries management plans based on fish stock assessments.

Continue stock assessment for other commercid pelagic and demersd fishes.
Conduct gtudies on coastd and marine environment to develop and implement
locd communities drategies on sudainadble management and use of ther
fishery resources and recovery of depleted areas.

Assg fishing communities in protecting traditiondly used aess from
outdders, implementing dternative programs during fisheries  recovery
periods, and marketing their marine products.

Long-Term (>8 years)

Conserve key threatened coastal and marine species, habitats and ecosystems.
Re-plant/re-forest mangroves wherever feasible.

Performance I ndicators

By 2007, inventory reports and maps on coadline habitats and endangered
species published.
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= By 2007, asessments report on mangrove clearance and dternative options for
camd fodder published.

= By 2007, data base management systems for fishery resources in place and
Functiond.

= Four pilot Integrated Coastd Zone Management Plans implemented.

= By 2009, two marine areas legally declared as protected aress.

= By 2009, a nationd agency for costal zone management legdly declared and
functioning.

= Fish stock assessment report prepared.

»  Adequate fishery management plans officidly approved.

= By 2008, locd communities drategies on sudainable management of fishery
developed.

= Pilot area of forest mangroves re-planted.

7. Agro-biodiversity

Higoricdly, Yemen was a good example of economica and sudtainable use of the avaladle
natural resources, where conservation of soil, crops and rangelands were part of the traditiond
sysems, and agricultura terraces were mainly built for conserving water and preventing soil
erogon.  Given the low growth rate in agriculturd GDP, which averaged only 6.7 % during
the period 1997-2001, combined with population growth rate of the highest in the region
(3.5% according to 2001 Census), it is likely that natura resources deterioration associated
with criticd food chortage will continue to be of pressing issues hindering sudtaingble
development until this Stuation is reversed. Production systems have dready approached their
maximum potentia with the full use of limited resources such as water and natura vegetation.

The development policy in the past 30 years has been focused on short-term objectives, which
provided immediate economic benefits, while the impact of this development process on the
environment was ignored. As a result, destruction and degradation of natural resources have
reeched a criticd levd. If Yemen is to achieve sudanable development in the future,
agricultural  biodivergty conservation projects must be included in the deveopment and
socio-economic plans of the government.

Key Issues

= Deterioration of native genetic resources as a result of introduction of dien
Species.

= Improper application and use of pesticides.

= Inaufficent and unrdidble information and networking on  agriculturd
biodiversty.

» Desatification, teraces and rangdand degradation associated with rapid
urbanization.

» Increesed water depletion for ga production and agriculture irrigation
associated with lack of water conservation systems.

= Declining agriculturd production caused by drought and degradation of agro-
systems.

= Abandonment of productive traditional agricultura practices.

= |Improper use of agro-chemicds (pedticides, fetilizers, fruit ripening agents,
efc.).

= Qver-grazing and over-cutting of trees and shrubs for fuel consumption.
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= Limited capacity and funding for biodiversity and agriculturd research.

Sub-goal: Consarvation of biologica resources through the adoption of ecologicaly
udanable agriculturd and pastord management practices, including control  of
fertilizer and pedticides, terace management, traditiond land use and water
management systems, introduction of modern irrigation systems, etc.

Priority Objectives
Short-Term (1-3 years)

= Conduct research on improvement of drought resgtant varieties, terrace
management, traditional land use and waer management sysems and
introduction of efficient irrigation systems

= Encourage research on the use of dternative feed resources and agro-
processing by-products as a ruminant feed to reduce pressure on rangelands.

Medium-term (4-8 years)

= Promote in Stu conservation of indigenous crops by farmers.

= Promote integrated pest management techniques.

»Deveop incentives for natura fertilizer use in replacement of imported
agrochemicds.

= Provide incentives and implement pilot projects in propagation of loca and crop
varieties and replacing gat plantations with cash crops, coffee and grapes.

Long-Term (>8 years)

= Implement pilot projects on land use management, terrace management,
desertification, and in Situ conservation of rangeland.

= Adopt programs to reduce ground water consumption through wastewater
recycling, efficient irrigation, etc.

= Enhance seed banks.

Performance Indicators

= By 2007, results of research in five agro-biodiverdty areas published.

= Number of farms gpplying integrated pest management techniques.

= Quanttity of natura fertilizer use increased and levd of agrochemicd fertilizer
import reduced.

= Areasof cash crops, coffee and grapes increased and gat plantation reduced.

= Number of pilot projects on terrace rehabilitations, desertification, and in-Stu
conservation of rangdand implemented.

= Number of wastewater recycling and efficient irrigation programs completed.
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Goal 3. Integration of Biodiversity in Sectoral
Development Plans

8. Infrastructuresand Industry

Indudtridization plays a fundamenta role in achieving a high rae of economic growth, in
creating job opportunities and in providing for the kesic needs of the populaion. According to
the results of a recently conducted indudrid survey, the size of the industrid sector in Yemen
accounts for only 4% of GDP and employs only 2% of the Y emeni labor force

Over the past 20 years, it has been found that industry, transport and construction works have
had increesing direct and indirect impacts on biodiversty resulting from the use of antiquated
and polluting technologies, the lack of enforcement of EIA procedures and the absence of air
quaity and waste management standards. The gross indudtrid product of the nation has
resulted in the overuse of natura resources and serious ecologicad problems. In particular,
pollution from the minera indudtry, heavy industry, household waste, ar emissons and noise
has had a sgnificant impact on biodiversty.

Key Issues

= Weak implementation of EIA procedures for development projects.

= Poor invesment from the private sector in community-based biodiversity
projects.

= Lack of policy addressng air pollution, wastewater, and solid waste production
from industrid sources.

»  Week enforcement of standards regulating industria activities.

= Useof environmentaly unfriendly technologies.

Sub-goal: Reducing infrestructures and industry adverse impacts on  habitats  and
ecosystemns through eco-tech introduction, EIA enforcement and effective regulating policy.

Priority Objectives
Short-Term (1-3 years)

= Enforce EIA procedures implementation for infrastructure and indudrid
projects.

=  Regulate the use of dangerous chemicals.

» Develop policies and regulations concerning use of appropriate and safe

technologies.
Medium-term (4-8 years)

* Promote certification processes leading to the adoption by indusiry of more
responsible and efficient production.

* Review, amend and adjust laws, by-laws, and regulaions to prevent industria
pollution.
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Long-Term (>8 years)

= Promote eco-tech in replacement of unfriendly indudrid technologies
polluting coastal and marine habitats and ecosystems.

Performance Indicators

= EIA proceduresin place.

= Laws, by-laws, and regulations on preventing indudtria pollution reviewed,
updated and enforced.

= Lawson dangerous chemicals prepared and enacted.

» Indudrid certification for eco-industry and eco- production in place.

» Policies and regulations on safe technol ogies prepared and enforced.

9. Biotechnology and Biosafety

Given that biotechnology and biosfety are rdatively new issues in Yemen, there is poor
understanding and knowledge on the nature and extent of the risks on biodiversity associated
with the trander of biotechnology and the use of living modified organisms (LMOs).
Furthermore, there is no specific entity responsble for handling the safe use and transfer of
biotechnology and LMOs. These deficiencies, combined with unavalability of policy and
legidation framework for regulating biotechnology and biossfety issues, are likdy to cause
high levd of risk on the country fragile ecosysems and its endemic species. Therefore in
order to foder this dtuation and hdt any further biodiversty destruction, there is a need to
develop anationa biosafety framework.

Key Issues

= Poor knowledge and undergtating of the nature and potentia impacts of living
modified organisms (LMO) on biodiversty.

= Lack of protection measures and legidations to regulate the use and release of
living modified organisms

» Lak of inditutiona framework for the management and monitoring of
biotechnology and biosafety issues.

»  Wesk of nationd cgpacity in the fiedld of modern biotechnology.

= Absence of policy addressing biotechnology and biosafety issues.

Sub-goal: Mitigating the potentid risks associated with the use and reease of living
modified organisms (LMOs) and the introduction of biotechnology on human and biologicd

diversty through devedoping and implementation of biosafety frameworks, developing
biosafety guiddines and cresting an entity to manage and control biotechnology and biosafety
ISSues.

Priority Objectives

Short-Term (1-3 years)

= Cary out stock-taking and assessment of exiging biotechnologies and their
safe application and use.
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» |dentify and andyze options for biotechnology applications and
implementation of biosafety frameworks.
= Prepare and enact nationa biotechnology policy and biosafety frameworks.

Medium-term (4-8 years)

= Cregte an entity responsble for the management and control of biotechnology
and biosafety issues.

= |mplement priority activities and information exchange requirements.

» Develop National Biosafety Database.

» Assss feashility and impacts of applying geneticaly engineered seeds to
introduce  drought-resstant, herbicide-tolerant, insect-resstant and sdine-
resistant species of crops, fruits and vegetables.

» Regulate, manage or control the risks associated with the use and release of
living modified organisms (LMOs) resulting from biotechnology which are
likdy to have adverse environmenta impects affecting the conservation and
sugtainable use of biologicd diversty.

Long-Term (>8 years)

= Strengthen inditutiona capabilitiesin the fidd of Biosafety.
= Enhance management skillsin biosafety issues through training.

Performance I ndicators
= Stock-taking of safe use of biotechnologies published.
= A nationd biotechnology policy and biosafety frameworks prepared and
enforced.
= Lawson LMOsand Biotechnology prepared and enacted.
An entity for the management of biotechnology and biosafety crested and
functiond.
A Nationd Biosafety Database established and made publicly accessible.
Assess report on gpplying geneticaly engineered seeds published.
Number of genetically engineered species safdy introduced and controlled.
Number of gaff trained in Biossfety.

10. Tourism and Eco-tourism

Yemen is characterized by many features that make it a dedtination for tourists from dl over
the world. UNESCO has declared three ancient Yemeni cities (Sanda, Zabid and Shibam) as
World Culturd Heritage Sites.  Yemen's unique biodiversity, particularly on Socotra, attracts
eco-tourist. The NEAP emphasized the importance of ecotourism, especialy in the Socotra
Archipdago and dong the thousands of kilometers of coastd areas, which extend dong the
Red Sea, Gulf of Aden, and the Arab Sea Neverthdess, legidation regulating tourism in

1 For the purpose if this paper, eco-tourism is defined as tourism that: “ has a low-levd
impact on the environment and locd culturd vaues and which is used to hdp sustan locd
economies and the consarvation of the natural and built heritage” .
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generd, and ecotourism in particular, can ill be consdered insufficient, and is a source of
jurisdictiond overlgps and conflicts.

Yemen's Environmental Protection Law (EPL) addresses eco-tourism in broad generd terms
and there is a need for it to be amended to adequately account for eco-tourism concerns. The
EPL provisons on EIA requirement for licenang development projects or establishments
should aso apply to tourism projects. The Genera Authority for the Protection of Higtorica
Cities dso mugt gpprove any tourism projects in higtorica cities or in the close vicinity of
higoricd monuments or dtes. A fird sep in any initiaive to raiondize the tourism sector
must focus on jurisdiction harmonization.

Aware of the exceptiond importance of eco-tourism and its enormous potentia for Yemen,
the Generd Tourism Authority established, in cooperation with EPA, a department of eco-
tourism. In 2002, the department was shifted to Ministry of Culture and Tourism and Aid and
support to this department is provided from various internationa inditutions. The department
has prepared a draft law on ecotourism. There is a proposd to consolidate dl the existing and
proposed legidations into one genera law governing the sector.

In addition to legidation there is a need for a comprehendve nationd tourism policy, which
should set goals for the sector, establish coordingtion mechanisms among dl inditutions
involved in the sector, establish standards to be followed when developing tourism projects,
define the concept of eco-tourism in the Yemeni context, determine areas most suiteble for
€eco-tourism, etc.

Key Issues

= Lack of knowledgeon eco-tourism attractions.

» Inaufficient level of professondism and traning in the tourism sector, including eco-
tourism.

= Poor environmental awareness and ecologica education amongst populations.

= A generdized deficiency in eco-touriam facilities.

* |nadequate legidative framework and wesk enforcement of eco-tourism
legidation.

» Wesk locd communities and private sector paticipation in tourism
management and investment in this sector.

Sub-goal: Achieving the consavation of biologica resources through the adoption of
ecologicaly sugtainable management practices for tourism and recrestion.

Priority Objectives
Short-Term (1-3 years)

= Conduct surveys of areas suitable for eco-tourism, taking into account habitat
vulnerahility.

=  Congder criteria for eco-tourism development in protected areas and buffer
Zones.

= Minimizetheimpact of tourism activities on biodiversty and natura habitats.

=  Assessimpacts of recreationa activitiesin coastdl aress.

» Prepare proposas of pilot tourism projects based on sgnificant naturd and/or
culturd attractions.

= Develop manpower development plan for the sector.
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Medium-term (4-8 years)

= Promote cooperation and participation of the private sector, NGOs and loca
communitiesin tourism investment and managemen.
» Review, update and publish adirectory for eco-tourism Stes.

Long-Term (>8 years)

*  Promote eco-tourism in established and managed nationa parks.

Performance I ndicators

= Survey reports on eco-tourism published.

= Criteriafor eco-tourism development published and enforced.

= Four assessment reports on eco-tourism impacts on coasta sites published.

= Number of pilot tourism projects in areas of sgnificant naturd and/or culturd

atractions implemented.

Human resource devel opment plan for tourism sector implemented.

= Number of investment project in tourism completed by private sector, NGOs
and local communities.

= A directory for eco-tourism stes published.

11. Urban, Rural Development and L and-use Planning

Land use planning is the process through which the alocation of discrete areas for different
land use activities is determined. In land use planning, land use areas are locked out for
gpecific uses within the context of higher order planning criteria and directives and/or
requirements of integrated nationd, regiona, or urban planning.

The continuing absence of a comprehensve rurd development program has contributed to
unabated migration to urban areas. The absence of far-reaching comprehensive land use and
human settlement plans has resulted in the growth of informa settlements. Rapid urbanization
has resulted in the converson of agricultura land to resdentid, commercid and indudrid
uses, has diglaced informa settler communities and undermined food security. Thus, cities
have deteriorated as human habitats, become beset with intractable and often interrdlated
problems including inadequate mass transportation and road systems; pollution, inadequate
and inappropriate waste disposd; flooding; water shortage; deterioration of sanitation, hedth
and other basic services,

Transctions for the acquistion of land for urban and indudtrial development have grown
rapidy in dl parts of the country, principaly besde main roads and dong coastal shores.
Owing to this, and to steady and rgpid rurd to urban migration, Yemen faces immediate as
wel as long-term environmentd problems. Along the shordines, this is leading to very
intense, eratic and unforeseesble coastal dune erosion and sand movement. Due to lack of
urban planning, mogt agriculturd land in cities and dong man roads is illegdly exploited for
reSdentid and other urban usage, resulting in the loss of highly productive agriculturd lands
and caudng land and water degradation. The exploson in building activities has resulted in
the opening of many quaries that have affected loca communities, damaged the landscape
and caused the loss of arable land.
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Key Issues

» Loss of naurd habitats as a result of deforestation, desertification and land
converson.

= Dedtruction of sengtive naturd habitats caused by unplanned land reclamation.

» Rapidy growing population with intendve use and pressure on naturd
resources particularly in the densely populated centers of the country.

Sub-goal: Minimize uncontrolled urbanization through developing and implementing land
use management plans and enforcing land use regulations.

Priority Objectives
Short-Term (1-3 years)

= Promote traditional and environmentaly friendly land use practices (e.g.
traditional rain-fed agriculture, agro- forestry).
= Enforce rangeland management and control illegal logging.

Medium-term (4-8 years)

= Develop and implement land regulation, pricing and registration
= Continue forest restoration and desertification control programs.
= Hdt uncontrolled urbanization and enhance land-zoning and land use

management plans.
= |mprove mapping of soil degradation and desertification

Long-Term (>8 years

* Improve maps for land registration and ownership, soil and plant cover.
= Expand desertification control programsfocusing on conservation of plant
cover, reduction of soil erosion and watershed management.

Performance Indicators

=  Number of land-zones and land use management plans implemented.

= At least three models of friendly land use practices (e.g. traditional rain-fed
agriculture, agro-forestry) replicated.

Reduction rate in the volume of illegal logging.

Land regulation, pricing and registration systemsin place.

Number of forest restoration and desertification control project carried out.

Soil degradation and desertification maps developed for extended geographic
areas
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12. Waste M anagement

Waste management is one of the mgor environmental problems. The volume of solid, liquid
and gaseous waste generation including hazardous waste increases rapidly in the absence of
sound and competent waste management. This may lead to serious environmental problems
affecting soil, ground water, ar, human hedth, animas and plants, especidly snce some of
these wagtes are hazardous.

The principa sources of environmenta pollution in Y emen can be summarized asfollows

» Solid waste and sewage from cities and populated centers, which are
discharged into the sea, deposited in open spaces or buried under the soil or
agriculturd land;

»  Waste and effluents from laboratories and factories,

= Chemicd wagste and effluents arisng from the use of pedticides and/or other
chemicds,

=  Wadte ail and hazardous waste discharged on the ground;

» Wade discharged by ships into Yemeni teritorid weaters as wel as oil spills
from passing tankers, warships, submarines,

= Shipwrecks and collisons at sea

The Government, with limited capacities, is undertaking a set of measures to digpose waste in
a traditiond fashion in landfills which receve wade for incineration or dumping without
separation or recyding. In the absence of financd, technicad treatment and recycling
cgpabilities, wastewater is directly discharged in the environment without trestment. Also in
the absence of effective regulations, food industry and hospitals are operating without
adequate condderation of environmenta impact and large quantities of untrested solid and
liquid waste are directly dumped in the environment.

Smilaly, ar-pollution from industry, energy and trangport sectors is inadequately controlled
causng many threats to human hedth and to the environment. To mitigate ar pollution from
the transport sector, the Government has encouraged the subditution of gasoline and diesd
fuel with gas and is now preparing a nationd action plan to mitigate air pollution from various
sources (see section 14 on climate change). The industrid community is encouraged by
Government to prevent pollution through improved design, introduction of eco-technology,
developing new processes, recycling hazardousussful materias from waste, and producing
non-polluting goods.

Key Issues

=  Wesak enforcement of solid waste management guidelines.
= |ngppropriate practices/ lack of norms regarding waste management.
=  Weak awareness and knowledge of solid waste impact.

Sub-goal: Reducing adverse impacts of waste on ecosysems through the adoption of

ecologicd policy and the introduction of new techniques such as recycling, treatment and
green technology.
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Priority objectives
Short-Term (1-3 years)

=  Assess waer qudity, liquid and solid waste dumping nearby coastd cities and
ports.

»  Sudy the feashility of liquid waste recycling.

» Endble rdevant agencies and dakeholders including NGOs and locd
communities to implement environmentaly sound techniques.

= Develop program to decrease waste production in households.

*  Prepare plansfor improving sewage systems.

Medium-term (4-8 years)

= Develop and implement Filot projects for composting, recycling, and reuse of
solid waste

= Enforce regulations preventing dumping of indudrid liquid and solid waste
into coastal areas and the sea.

= Enforce EIA for dl reevant projects (eg. landfills waste projects, and
treatment plants).

Long-Term (>8 years)
= Support the implementation of the Solid Waste Management (SWM)
guiddines (eg. monitoring landfills).
= |Implement Pilot projects to demondtrate sustainable waste management.
» Develop and implement hazardous waste management systems

Perfor mance I ndicators

=  Four assessment reports on water quality and waste dumping for coastal aress

published.

Feasbility study on liquid waste recycling published.

Reduction rate of household waste production.

Number of new connections to sewage systems.

Number of completed Pilot projects pertaining to composting, recyding, and

reuse of solid waste.

= Enforced regulations preventing dumping of indudrid liquid and solid wadte
into coastal areas and the sea.

= EIA fuly applied to landfills, waste projects, and trestment plants.

»  Solid Waste Management (SWM) guidelines applied.

» Hazardous waste management system functioning.

13. Water M anagement

The degradation of watersheds, from mountain ranges to coastd and marine zones in Yemen,
leads to rapid declines in the quality and quantity of water resources that are available to the
people. Deforestation of upper watersheds, overgrazing, terrace degradation and changes in
land use are increasngly threatening downstream areas with floods, eroson and reduced dry-
season river flows. The continued loss of water resources, forests, agro-forestry land use
systems and desertification reduces biologica diversty and ecosystem integrity.
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Pollution of water resources has highly negative effects on hedth and water avalability. A
number of diseases are reported as being caused by polluted water and the accumulation of
garbage from houses.

Environmental conservation is directed towards integrated water resource management. In
Yemen, like in many mountainous countries of the world, pressure on upland resources (such
as overgrazing and forest destruction) has increased and watershed degradation tas become a
magjor concern. In fact, watershed degradation effects and impacts have represented a serious
threat not only to the environment conditions but dso to the surviva of people living in
uplands as wdll as in downstream aress.

The conservation, use and sustainable management of water resources to meet the demands of
growing populations have become a mgor concern for the country. The important role of
environment in integrated water resources management fdls gill behind the attention given to
technica solutions and water supply aspectsin Y emen's programmes and priorities.

Environmentd conservation and environmentaly friendly naturd resource management need
to be further promoted. Until today interventions such as forest restoration and terrace
rehabilitation, which does not have a direct and short-term impact on family income is seldom
conddered a priority for locad communities. Environmenta awareness and naturd resource
management skills need to be improved. EPA can play acrucid role in thisregard.

Key Issues

= Lack of information on the vulnerability of watersheds to climate change.

* Inadequate systems for water management, inadequate restrictions on well drilling and
inefficient use of irrigation fadilities

* Fragmented and non-participatory management and planning of watersheds.

» Uncdear mandates of agenciesinvolved in watershed management.

=  Wesk technicd capacitiesin watershed management.

Sub-goal: Protecting the country limited water resources from over-exploitation and quality
deterioration through optima alocations of water resources and the use of improved qudity
control techniques.

Priority Objectives
Short-Term (1-3 years)

= Promote action programs for the protection and increase in quantity and quality of
available water.

=  Strengthen the Nationd Water Resource Adminidration (NWRA) to enforce water
abgraction licenang, control and monitoring system.

» |ntroduce wastewater discharge and drict water abdtraction licensng and control
systems.

Medium-term (4-8 years)

=  Develop and implement watershed management plans for limited pilot aress.
»  Implement integrated water management for watershed.
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= Assg rurd communities in adopting collaborative management of water resources
induding ranfed faming, waer haveding, cachments drategies and watershed
protection.

» Increase data accessihility by agencies and individuas.

Long-Term (>8 years)

= QOptimize water use through reduction of water exploitation, reduction of illegd
drilling, effident irrigation, desalinisation and rational water usein key aress.

= Apply ad enforce water qudity standards (standards for drinking water, irrigation
water, wastewater disposal and bottled water).

= Develop efficient methods for water withdrawas, harvesting and usein pilot aress.

Performance I ndicators

At least four regional management plans developed and implemented.
Water quantity and quaity and qudity improved.

Number of drilled wells reduced.

At least four watershed management plans implemented.

Water quality standards enforced.

14. Climate Change and Energy

Agriculturd land in different areas of Yemen is subjected to land deterioration due to
numerous factors, of which the most important are the rgpid runoff of water in the valleys
(wadies), sand gorm, the increesng use of fetilize's and the excessve pumping of
underground water, in addition to the long successve period of drought. Desertification of
agriculturd land ranges from 3 to 5% per annum, where the area of deteriorated land due to
il eroson is esimated to be 12 million hectares and another 3.8 million hectares due to
sinity'?. Additiondlly, desertification is further exacerbated by sand dune encroachment The
dependence of rurd communities on land for ther livelihoods means the adverse effects of
the deterioration of land resources and desartification effect rurd populations more than the
urban populations.

With increesng evidence of dimatic variability, environmental issues in Yemen could
become even more dgnificant. Periods of extreme rainfdl or drought could have serious
adverse effects on the country’s sugtanability in terms of food and threats to indudtries,
notably tourism. Over the past decade, Yemen has faced frequent flash floods, resulting in
wide spread loss of agricultural land and great volumes of topsoil in the vicinities of wadies
and in Socotra idand. The drought has occurred for many years causng severe impacts on
locally cultivated crops. Climate records produced by meteorologica authority over the past
decade indicate that Yemen has been experiencing less rainfdl than in the earlier decades.
Anticipated impacts of globd climate change such as sealevd rise and the incressng
incidence and intengty of flood rains will aso exacerbate coastd eroson and degradation and
lead to the increasing build-up of destructive sediments and nutrients.

'2 Source of information: Poverty Reduction Strategy Paper (PRSP), 2003-2005
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The gradua increase of temperature leaves numerous impacts on agricultura production and
brings about plant and livestock diseases tha rase the rik to agriculture, especidly since
Yemeni famers do not have the appropriate ways for protecting their crops from such
change. A predicted hotter and dryer climate could aso result in gradud shift of climatic
zones. This could lead to the displacement of the dry tropicad climate, prevadent in the coast
aress, tens of kilometers into the interior. Thus have an effect on the climétic features of the
wedern and southern dopes. This displacement could bring about rainfal and push this
climate towards the arid desart climate, or the humid tropica region could extend northward,
which will increase the amount of torrentid rain that fdls on these dopes and other areas, and
thus increese the probability of flooding towards the west, while increesng ranfdl and
improving the dimate in the plateaus, highlands and western regions.

Climate change specidigs predict that a more arid climate would be likely to result in further
desarification, with increases in semi-desert and desert areas, dong with sgnificant declines
in wetland areas. Such changes are likely to have important consequences for plants and
animals with specific or redricted didtributions, and such species may face increased risks of
extinction.

Yet, information on the vulneradility of watersheds to dimate change is ill lacking and
climate change is not currently a nationd development priority for the Republic of Yemen.
Nevertheless there is growing government endeavor to integrate climate change issues into
nationd devdopment planning through the deveopment of the Nationa Adaptation
Programme of Action (NAPA). NAPA is dill in its ealy dages of formulation and is
expected to enhance policy didogue among stakeholders. It sould dso fadlitate participation
of NGOs, the private sector, community organizations and government agencies whose role
is expected to minimize the costs and enhance the efficiency of climate change adeptation

Fue-wood conditutes a mgor source of energy, paticulaly for the rurd household, in
Yemen. People are highly dependent on fuewood as there is a shortage of dectricity and il
products supply. Fud-wood consumption is estimated to be 3.24 million metric tons of dry
wood annudly, condsing of 2.8 million tons of firewood, 260,000 tons for commerciad
charcod and 173,000 tons for households charcoa®. This level of wood harvest poses
serious thregts to nearly 19 species of common trees and shrubs, which in turn results in
drastic deterioration of rangelands and wood resources. This leads to accelerated wind
eroson, sand encroachment, and subsequently desertification associated with a notable
decline in agriculturd productive lands in addition to the loss of nurseries of many mammads,
reptiles and birds inhabiting harvested areas. Bedde environmental problems, the remova
and burning of trees leads to the loss of carbon sinks and to increased emissions of
greenhouse gases.

In 1995 GHG emisson due to fud-wood burning was estimated to be 355 Gg of CO,, which
came through burning of 324 Kt of dry wood mainly consumed by households sector and
sndler contribution by commercid. Given tha Yemen enjoys a vey dvese naurd
environment and diverse climate, this level of emisson can be reduced and the country’s
stock of wood can be conserved subgtantidly by shifting towards cleaner energy sources fuels
avalable in Yemen. These indude solar and wind energy, agriculturd and municipd solid
wase and LPG. Recently, the gradua replacement of fuewood by LPG, which has become
the mgor fud for cooking, hes led to dgnificant reductions in fud-wood consumption. In
order to counterbalance current trends of woodland depletion for energy purposes, this

3 EAO yearbook on forest products, 1995
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drategy cdls for preparing and developing mitigetion measures to further decrease fue-wood
consumption and minimize its effects on biodiversity and dimate change.

Key Issues

Intensve use of fuedwood leading to rangeland degradetion.

Wesk enforcement of existing standards for air- pollution contral.

Development and access to dternative energy sources.

Lack of national mitigation and adaptation plans for climate change.

Limited public awareness on climate change and biodiversity issues.

Lack of human resources to address the issues.

Wesk recognition of the climate change issue relative to other development
priorities.

=  Poor understanding of the science of climate change domedticaly.

= Absence of an inditutiona dructure aimed a integraing climate change issues
into nationd plans.

Sub-goal: Mitigate the impacts of GHG emissons and subsequent climate change
on biodiverdty and desertification through energy mitigation dtraiegy and a Nationd
Adaptation Program of Action (NAPA).

Priority Objectives
Short-Term (1-3 years)

» Asess current energy use to identify key areas for mitigating GHG
emission and potential use of renewable and dternative energy.

* Reduce the use and GHG emissons from fuewood through switching
to cleaner energy sources and technologies (e.g. LPG lamps, solar water
hesting and L PG stoves in replacement of fuel-wood stoves).

= Egablish energy balance and scenario.

= |mplement “no regrets’ mitigation policy and technologiesin energy sector.

® |dentify causes of desartification associated with climate change and revive
indigenous knowledge of land use management sysems to help combat
desrtification.

» Integrate biodivergty princples into cimae change through developing and
implementing aNational Adaptation Program of Action (NAPA).

= Conduct feadhility dudies on dternative sources of energy (solar,
biotechnology, wind) while taking into account their potentiad impacts on
biodiversity.

Medium-term (4-8 years)

» Deveop and implement a Nationd Mitigation Plan (NMP) for reducing
greenhouse gases emissions from energy sector.

= Develop an investment drategy for Clean Development Mechanism (CDM)
and implement pilot projects of best practice.

=  Promote agriculture drought management.

= |mproveirrigation efficency.
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Long-Term (>8 years)

Develop energy use and air-quality Strategy.

Develop and enact air quaity control measures.

Egtablish nationa coordination body for emergency and disaster management.
Prepare emergency and disaster management plan.

Performance I ndicators

place.

A report on options to mitigate GHG emissons from energy sector published.
Reduction rate of fuelwood consumption.

Utilization rate of cleaner energy sources'technologies.

Energy balance scenario prepared.

“No regrets’ mitigation policy and technologies implemented in energy sector.
Number of indigenous land use management systems to combat desartification
applied.

A Nationa Adaptation Program of Action (NAPA) approved.

A Nationa Mitigation Plan (NMP) for reducing greenhouse gases emissons
from energy sector devel oped and implemented.

Feashility studies on promisng dternative sources of energy (hydro-power,
biotechnology, wind) published.

Agriculture drought management adopted.

Irrigation efficiency increased.

Energy use and air-quality strategy developed.

Air qudity control measures devel oped and enacted.

A ndiond coordination body for emergency and dissser management in

An emergency and disaster management plan devel oped.

Goal 4. Implementation of Enabling M echanisms

15. Public Awar eness and Participation

It is genedly agreed that the current level of ecologicd awareness, especidly among
decisonrmakers and reevant agencies, is dill very poor. So long as it remans <o,
consarvation measures will be less than adequate and policies for sustainability are unlikely to
be adequady supported by policy mekers. Smilarly, the impacts of human actions on
ecosystems and the level of biologicad monitoring remain poorly limited.

Efforts by government agencies and NGOs are under resourced and the following actions are
needed to overcome this Stuation:

1)
2)
3)

4)

Deveoping a nationa drategy that addresses issues of  environmentd
awareness and education at the national and local levels,

Ensuring the effective trander and integration of new HXYURPHJID
knowledge into the educationa and training system,

Strengthening and rasng environmental awareness through a nationwide
public campaign,

Improving the free flow of information to the public; and
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5) Edablishing mechanians for monitoring the date of the environment and
progress towards sustai nability

Involvement of urban and rurd communities in the desgn and implementation of
environmentd measures that directly affect ther lives is poor or nonexigent. As
communities become more environmentally aware they are more likedy to mobilize to keep
ther neighborhoods clean, or to request indusries to become more environmentaly
responsible. It is of criticd importance to rase awareness of environmentd issues, make
avalable technology and indruments to address these issues, and mobilize inditutions and
individuds to take action. This can be achieved through public awareness campaigns,
development and promotion of environmental education, professond education and
information exchange.

Public information and awareness campagns of Yemen's dependence on a diminishing
biodiversty and rapidly deteriorating environment should be undertaken. These campaigns
should be launched where both private and public actors have the potentid to act
aopropriately (eg. waste collection, irrigation, sanitation arangements). The campaigns
should involve the media and include the didribution of pogers, children's hoods, and
pamphlets in various public places cdling attention to basic environmentad problems and how
to address them. In addition to these more generd campaigns, media campaigns can be
directed toward specific public and private stakeholders (eg. indudry, agriculture, women,
and children).

In addition to public information campaigns, environmental education programs should be
introduced to adequately train daff a dl levels in the education sysem (eg. primary schools,
high schoal, technical schools, and universities). Target group include teschers, journdists
from the printed media, radio and televison, as well as environmental specidids To test the
potentiad for improved resource management through better community involvement in
Y emen, apilot program is proposed involving farming, fishing, and urban communities.

Key Issues

= Wesk public awareness on biodiversity issues

= Limited paticipaion of locd communities and NGOs in biodiversty related
initiatives.

= Lack of nationd policy on Environmenta education (EE)

= PBiodivergty consarvation and environmental  protection themes ae not
integrated into school and university curricula

= Notable shortage of trained manpower, specidly of environmental educator
and facilitators

= Notable absence of youth green clubs, green press, and eco-industry.

Sub-goal: Rising environmental awareness of Yemeni society through integrating

environmental themes into university and school curricula, promoting green media, and
supporting youth clubs and eco- industry.
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Priority Objectives

Short-Term (1-3 years)

Assess capacity needs for incorporating environmental themes into schools and
universities,

Promote public awareness of various aspects biodiversty issues through TV
and radio mass campagns, press campaigns, community workshops, fact
sheets and brochures production, €ectronic information and other
communication meterias.

Promote the development and expanson of youth organizations, green clubs,
green media and NGOs to act as advocacy groups for the protection of nature
and the environment

Devdop a ndionwide environmentd awareness campagn, addressng
priorities of biodiveraty and environmentd issues

Medium-term (4-8 years)

Integrate green themes into the education curricula of schools and universities.
Expand public education and awareness program to cover various aspects of
biodiversity issues such as protected aress, habitats and wildlife conservation,
biosafety, dien invasive, energy saving, etc.

Improve professond skills of teachers and universty lecturers in producing
and teaching environmenta topics.

Encourage community-based participatory research and management a loca
levels to revive traditiona indigenous knowledge and practices for biodiversty
conservation and sustainable use of natural resources.

Strengthen the capacity of non-governmental conservation and development
organizations as advocacy groups to promote biodiversity conservation.

Long-Term (>8 years)

Promote and facilitate community awareness and involvement in biodiversty
conservation programs, particularly women and the underprivileged.

Expand public awareness and education programs to target government
officials and promote the consarvation and sustainable use of biodiversty.

Integrate more biodiversty environmentd themes into universty and school
curriculum.

Performance I ndicators

By 2005, needs for incorporating environmental themes identified

A ndaionwide environmentd awareness campaign minimaly addressng 18
environmental themes implemented.

Adequate TV and radio mass campagns, press campaigns, community
workshops completed.

Adeguate awareness materids publicly distributed.

Number of youth organizations, green clubs, green media and NGOs agencies
in place.

By 2007, a least sx themes introduced into forma curricula of schools and
universties,

Number of teachers and university lectures trained.
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= Number of women participating in biodiversity conservation programs

» Pecentage of population aware of the importance of conservation and
sugtainable use of biodiversity.

= By 2012, dl environmentad themes incorporated into curricullum of universities
and schools.

16. Indigenous Knowledge and Traditions

The imperdtives of sudtainable development necesstate a reorientation in the fundamentd
vdues of society. Hence, the formulation and implementation of a comprehensve
information, education and communication advocacy plan is an indigpensable pat of the
efforts to maingream the principles of NBSAPY in the various efforts of dl stakeholders in
the overdl development process.

The lega protection and enhancement of traditional and indigenous knowledge and skills and
the improvement of peoples attitude and paticipation for the conservatiion and the
sudtainable use of biodiversty and related natura resources are very important steps towards
rehabilitation of the naturad resource base and man-made agricultura, pastora, and fisheries
sysems. In recent decades, economic growth and development in Yemen has proceeded
without giving sufficient support, cognizance or respect for the environment and the naurd
capitd. In addition, the high population growth rate, and rapid expansion in urbanization with
immigration to cities from rurad areas has increased pressure on the country's limited naturd
resources. It has enhanced environmentad degradation and is threstening some of the
country’s most famous agriculturd landscapes, the terraces of the western mountain dopes, as
wel as the traditiond rangdands and movements of nomads and ther domestic flocks.
Rekindling the knowledge and skills of the ancestors will be a process of re-learning, testing
and adapting sometimes forgotten systems to the present day Stuation. The public will need
to be convinced of the advantages, economy and rationdity of looking to the past to help
guide the country’ s future devel opmen.

Key issues

» Readdion of environmentdly friendly traditiond and indigenous techniques,
practices and management systems.

= Low levd of public avareness in traditiond and indigenous naturd resource
management systems, biodiversty conservation and sustainable devel opment.

» |nadequate records on the state and extent of abandonment of traditional
environmental norms and practices.

» Lack of participation of locd communities

Sub-goal: Reviving traditional biological knowledge, innovations and techniquesin
conserving biological resources.

Priority Objectives

Short-Term (1-3 years)

» Compile and venify information on treditiona knowledge and skills pertaining
to biodiversty.

= Document and disseminate traditiond knowledges addressng sugtainable use
of natural resources.
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» |detify dtes where traditiond sysgems ae successfully functioning to be
sudied for potentia replication.

* Prepare ca= dudies in consultation with knowledgesble rurd people at
selected dites to revive and improve abandoned systems, techniques, practices,
skills and methods.

= Promote replication of environmentdly friendly systems, practices, skills and
methods to other areas through appropricte awareness campaigns and by
facilitating cross vigts to demongtration Stes.

= Based on ressarch reaults, revive indigenous practices, including terraces
management, water harvesting, €tc.

Medium-Term (4-8 year s)

= Provide incentives for integrating traditiona resource management Systems
into modern management practices, and their adaptation among agriculturd,
pagtoral and fishing communities country-wide.

» Expand extenson sarvices to assgd rurd and coastd communities in adapting
eco-technologies, both new innovations and traditiona systems, in resource
management.

Long-Term (>8 years)
» Expand integration of agppropriate traditiond and indigenous management
sysemsin rurd and coadta areas of Yemen.
= Provide incentive, materids, guidance and monitoring to farmers to engble
them to repair terraces.
= Develop a funding program to simulate traditiond experience and sustainable
use of biodiversty at alocd level.

Performance I ndicators

» Information on traditiond knowledge and <kills pertaining to biodiversty
gathered and published.

= By 2006, number of thematic reports on traditiond biodiversty practices,
skills, techniques and management are published.

= Number of modeds on traditiond biodiversty management developed and
replicated.

= Traditiond sysems of biodiversty consarvation are pats of provided
extenson sarvices.

= Funding program to stimulate traditiona experiencein place.

17. Capacity Building

Yemen experiences a shortage of specidists in severd biodiversity related disciplines such as,
taxonomy, maine biology, entomology, land-use planning and resource management. The
country is aso in need of experienced public rdaions and community development
gpecidids. This dtuation is aggravated by lack or shortage of funds and resources to conduct
proper training on aregular and systematic basis.

There are no formdized training courses devoted to biodiversty conservation avalable within
the country, and thus far there have been too few opportunities for international sudies,
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because of limited options and language deficiencies. It is therefore imperative that al
development assstance projects and programs recognize this dtuation and place capacity
building and inditutional development among the priorities for assgance. The nation's sdf-
reliance and abilities to carry out the demanding tasks ahead in biodiversty conservetion
depend upon it.

Therefore, there is an urgent need to increase funding support to edtablish a systemdtic
progranme for scientific and technicd training of human resources within the forma and
informa education sysems. Only with this investment will the country be able to meet the
required qudifications and training needs in biodiversty consarvation and natura resource
managemen.

Key issues

Lack of professonad and sysemdic traning in the fidd of biodiveraty
conservation.

Shortage of biodiversty specidists and generad lack of adequately trained
human resources in research, planning, policy development, monitoring and
documentation.

Poor training opportunities for local communities.

Lack of training and financia support for dectronic networking and access and
use of the Internet.

Sub-goal: Strengthening productive capacities and potential of individuals, government
agencies, and communities, in the planning, implementation, monitoring and evaluating of
biodiversity conservation programs.

Priority Objectives

Short-Term (1-3 years)

Conduct training needs assessment for environmenta agencies and NGOs regarding
their cgpacity in effective biodiversty managemen.

Based on the assessment findings, devdop and implement nationd, regiond and locd
training plans addressing relevant biodiversity issues.

Develop specidized training programs in desetification control planning, sand dune
management, monitoring and impact assessments, Geographic  Information  Systems
(GIS) and remote sensing techniques.

Srengthen the capacities of rdevant inditutions, including NGOs and locd
communities in the implementation and management of biodiveraty and protected
areas projects.

Provide training for various dtakeholders on coordinated policy planning, project
development, implementation, and monitoring of environmenta resources.

Medium-term (4-8 years)

Review and assess training plans and amend appropriately.

Egablish regularly information system on biodiversity.

Build nationd d<aff capacity in preparing and enforcing EIA regulations for
development projects.
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= Deveop and drengthen naiond capacity in monitoring biologica resources
utilization

= Deveop the capacity in combating oil pollution.

= Continue capacity building of various dakeholders, including locad communities,
fishery management, coastal and marine protection.

= Deveop g&ff cgpacitiesin preparing, reviewing and updating action plans.

Long-Term (>8 years)

®  Strengthen biodiversity management capabilities line environmenta agencies.

Performance Indicators

= Biodiversty training needs for environmenta agencies and NGOs identified.

= Nationd, regiond and locd training plans developed and implemented.

= Number of nationa dsaff trained in desartification control planning, sand dune
management, monitoring and impact assessments, GIS and remote sensing.

* Number of daff traned in EIA, policy planning, project development,
implementation and monitoring.

= Information system on biodiversity functiond.

= Number of gaff traned in management plan deveopment, combeting oil
pollution, and monitoring of biologica resources utilization.

= Number of dakeholders, including locad communities, trained in fishery
management, coastal and marine protection.

=  Number of stakeholders trained in solid waste management.

18. Equitable Sharing of Biodiversity Benefits

Yemen is characterized as a least developed country, ranking 148 out of 183 countries in the
2003 Human Development Index. Yemen's populaion is aound 19 million (18.7 million in
2001) and is growing & an darming rate of 3.5 % per annum. A high populaion growth rate
together with a low GDP growth has crested a dructura economic gap. To improve living
sandards of its people, Yemen must achieve podtive red growth rates in its economy, which
exceed its population growth rate. Each of the Yemen's 21 governoraes differs sgnificantly
in terms of development, inditutional capacities and population densties.  The Government
has begun to consider decentraization of some servicesto loca jurisdiction.

This gtuation notwithganding, Yemen dill contans numerous locdities with interesting and
farly rich naturd wildlife communities; Socotra Idand is a case in point holding more than
250 endemic plants. The commercidization of genetic resources is becoming more popular
as a means of promoting the conservation and sudtainable use of the biodiversty of different
countries around the world through two powerful mechanisms. Firdt, the recognition of
genetic resources as an economic asset that can generate income results in the loca
communities, leading government policy makers to view the protection of biodiversty in a
different light. Redizing that the development of genetic assets creates jobs and generate
income for loca peoples, government officids have a greater interest in the protection and
sudanable use of biologicd resources. At the nationd leve, the recognition of biodiversty
contributing pogtively and directly to Yemen's economic well-being, is giving consarvation a
new priority among policy makers. And second, the development of the country’s genetic
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reserves offers the opportunity to generaie the revenues necessary to finance further
consarvation and protection efforts, particularly protected areas management. A careful
assessment of Yemen's resources with respect to ther potentid for generating income on a
more equitable basisis an option that should be pursued.

There is no exiging legidation regulaiing the sharing of benefits derived from the use of
genetic resources.  Fortunatdy, neither are there provisons in either exiging legidation or
Idamic Shari’a, which would prevent or redrict the sharing of such benefits.  Any legidation
regulating access to genetic resources and sharing of benefits from the use of those resources
will likdy rely on some form of contract for the transactions involved. Therefore, it is dso
important to look a the legidaion governing contracts in Yemen. Contracts of any kind
between state bodies (ministries, authorities, etc.) or corporations and others are subject to the
generd provisons of the Civil Code, the Law on Public Purchasng (which needs to be
reviewed) and other legidation. Contracts entered into by any government entity for the
purpose of access to genetic resources or benefit sharing would also be subject to the
provisons governing biologica resources such as State ownership of those resources, among
others.

Key Issues

» Lack of land property registration.

» Qutdated land survey and registry records.

= Lack of dlocation sysem to share, access and use rangelands and hunting
grounds equitably.

» Inadequate delegation of respongbilities from the center to the governorae
digrict level.

» Uncontrolled hunting of wildife dong with unregulated utilization  of
fuelwood, rangelands and agriculturad lands.

* Reduced economic values of marine and coastd biodiversty as a result of
increasing pollution and habitat destruction.

= Lack of alocation system for equitable sharing of fishery resources.

= Conflicts among fishery users over the control and use of marine resources.

Sub-goal: Enabling communities and individuas to conserve and sustainebly use biological
resources by fadlitating ther paticipation in the planning and manegement of naurd
resources and providing them with secure access to biological resources and sufficient
financid and technica funding for community-based environmenta programs.

Priority Objectives
Short-Term (1-3 years)

=  Strengthen loca capacity to access and benefit from crop and genetic diversity
through provisons of seeds, seedlings, fingerlings, etc., and through extenson
savices, paticipatory didogues, and promoting the edtablishment of
cooperatives within communities.

» Promote and facilitate the devdopment of community forests integrating
useful trees (nuts, fruits, animal fodder, efc)) into exising habitat, and tree
plantations for congtruction, fuel and domestic use.

= Encourage marketing of cash crops products in protected areas to create job
opportunities for peoplesliving there.
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= Provide incentives and support for fishing cooperatives and communities in
adopting equitable quotas of fishery resources.

Medium-Term (4-8 years)

=  Edablish “polluter pays* legidaion to recover rehabilitation costs of damaged
resources by polluting indudtries.

= Conduct dudies on indigenous medicind plant and assess the feaghility of
replicating traditiond methods nationaly and globally.

» Integrate in resource-based development policies and programs the notion of
equitable participation of locd communities to resource management and
benefits from the use of these resources.

Long-Term (>8 years)

= Edablish guiddines for trading Yemen's ndive genetic resources and for
pharmaceutical and biotechnologica uses.

Perfor mance I ndicators

= Number of rurd peoples accessing/benefiting extenson services.

= Maketing schemes for protected area products functioning and percentage of
loca people benefiting from the scheme.

Equitable quotas of fishery harvest adopted by number of fishing cooperatives.
Rehabiilitation cost of damaged resources born by polluting industries.

Number of studies on indigenous medicind plant published and disseminated.

The principle of Equitable Sharing of Biodiverdty Benefits incorporated in
nationa development policies.

= Guiddines on trade of pharmaceutica genetic resources published

19. Policy, Legidation and Institutional Structure

The exiging nationd legidation in the Republic of Yemen has evolved in an ad hoc
fragmented manner, leading to increased potentid for overlgpping jurisdictions associated
with week law enforcement. As a result, there are many overlapping sectora laws and by-
laws, there is no specific legidation for biodiversty resources, and there are only limited
provisons in the Environmenta Protection Law (EPL) No. (26) for 1995 deding with
biologica resources. Although the exiging provisons in EPL are inadequate to comply with
Yemen's obligations under the Convention on Biologicd Diversty (CBD), they provide a
bass for a nationa legidative framework for biodivergty conservetion. In addition, a number
of outdated laws, by-laws, and regulaions are responsble for uncler mandates, role and
repongbilities of desgnated environmentd entities, creating confuson, lack of trust, and
long lagting dispute among them.

The reesons for legidation not beng enforced are multiple, induding insuffident daffing,

financid and technicd capacity of responsble depatments, and uncear enforcement
procedures for existing legidation.
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The current Environmenta policy is generdly lagging behind development issues and has
seldom been coordinated with the economic development decisons that commonly shape the
environment. This is leading to a Stuation where biodiversty issues are being addressed in
the Nationa Environmenta Action Plan (1996-2000) in generd terms which ae not
adequatedly meeting CBD requirements. This policy aso obscures potentid  compatibilities
among competing interests, and increases the difficulty of resolving conflicts,

The current Environmenta policy must therefore be replaced by effective policies and legd
frameworks that ensure takes into condderation the interests of current and future
generations, as well as the productivity and diversty of the natura resources. This endeavor
would require inditutions cgpable of an integrated, forward-looking, cross-sectoral approach
in decisons making related to environmentd conservation More importantly, there are
immediate needs to incorporate the objective of sustainable use of natural resources in the
agenda of agencies deding with nationd economic policy and planning and internationa
policies Some of the recommendations in the Nationd Environmentd Action Plan (NEAP)
incorporated into the second Nationd Five-Year Development Plan (2001-2005) contain
specific policy statements to this end. These first steps toward integrating environmental and
biodiversty concerns a the nationd policy leve indicate that awareness of these issues
within the centrd government is increesng. This trend is very podstive and should be
advanced through additiona actions at the policy and legidative levels as soon as possible.

With the exception of EPA’s planning, policy devdopment and coordinating role, the
respongbility for biodiversty and protected areas management is “entangled”  between
severd government agencies and parties.  Overlapping areas of responsbility and disputes
arigng from teritorid imperatives have been a hindrance to progress, and a detriment to
resource conservation.  Claification of the different roles and respongbilities of the line
agencies has become an urgent matter, and a confirmation of EPA’s coordinating role and
authority is equaly important.

In addition to the above policy and legidative deficiencies, there are number of root causes
which influence the peformance of ndiond agencies responsble for environmenta
management. Thee incdude inflaled organizationd and functiona dructure of the public
adminigration; insufficiency of qudified specidized manpower; ingppropriate practices lack
of norms and dSandards, retardation of traditional practices and norms in environmenta
protection; lack of partnerships with NGOs and the private sector in protecting the natura
reources and environment, as wdl as limited informaion flow and wesk externd
coordination.

Therefore, there is drong need for a mechanism to hamonize the exising policy and
legidations through extensve review and assessment. In this context, the Government is now
launching a nationwide reform program aming to raiondize government inditutions and
policies, to be more responsve to the public and international needs, and to become more
efident and effective in developing and executing government policies and programs. In the
environment sector, the objective of the initiaive is to redtructure the environmenta agencies
to effectivdly meet ther ultimate objectives nationdly and internationdly.  This will be
reached through:
* Redructuring and rationdizing environmental  agencies  with  redefined
mandates and respongbilities;
= Strenghtening collaborative working redionships among  environmenta
agencies supported with solid legidative and regulation framework for
environmenta protection;
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= Updating and implementing the Environment policy and its action plans,

» Cregting a relidble resource mobilization mechaniam to finance environmenta
protection and fecilitate greater involvement of private sectorss, NGOs and
loca councilsin environmenta protection activities.

Key Issues

= Absence or inadequacy of exising legidation and dandards regulating
biodiversity use and management, including agricultural practices.

» |nadequate law enforcement.

Overlgpping and unclear mandates of environmental agencies.

Inexistence of establishment decrees for a number of agencies.

Insufficient financid auditing sysem.

Inexistence of a gaff evauation system within the public adminigtration.

Unregulated inter-agencies coordination for biodiversity and protected areas.

Incomplete hierarchica structure of environmenta agencies.

Inadequate policies to comply with Yemen's obligaions committed under

internationa conventions.

» Inaufficent manpower of regiond and locad environmentd bodies in planning
and monitoring managing natura resources.

» Inauffident community role in planning, monitoring and managing naturd
resources

»  Antiquated environmentd plans

Sub-goal: Developing an integrated legidative and indtitutional framework composed of: 1)
Updated environmentd laws complete with regulations, implementation and enforcement
mechanisms, 2) mandated and empowered nationd inditutions and mechanisms for
coordinating and effecting policies, legidations and drategies, 3) nationa policy advocating
incorporation of biodiversty issuesin the nationd fisca policy.

Priority Objectives
Short-Term (1-3 years)

* Review the adequacy of government agencieSs mandates and management
respongbilities for biodiversty and harmonize them according to EPL and
other relevant regulations.

= Devedop biodiversty management and co-ordination mechaniams recognizing
the legitimacy of NGO, private sector and loca community involvement in
the planning and management of natura resources.

» Devdop draegies for sustanability, and implement them directly and through
regiond and local planning.

= Adopt an integrated gpproach to environmenta policy for the conservation and
sustainable use of natural resources.

» Prepare waste reduction, reuse and recycling drategies, policies, and
legidation

= Strengthen and enforce legidations, regulations and guiddines on agro-
chemicals import, plant quarantine, water use and harvesting, and protected
areas.

= Promote approva of by-lawsfor rdevant agencies. EPA and NWRA.
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* Review, amend where necessary and enforce exigting laws and by-laws for
tourism sector.
Medium-Term (4-8 years)

= Enforce laws, by-laws and regulaions prohibiting sea pollution from passng
ships and land-based sources.

= Enforcelaws, by-laws, and regulations nationa marine resources.

= Enforce fishery legidaion to hdt catching sharks and cuttlefish by nets
destruction of cord reefs by any method, turtle daughtering or egg collecting,
and prohibit collection of aguarium and reef fishes.

= Devedop arenewable energy policy.

» Prepare and enforce by-laws on Protected Area and Forest

» Cregte a patnership mechanism with community groups and the private sector
to enhance law enforcement.

= Promote biodiversty research and funding.

Long-Term (>8 years)

» Review, update and enforce regulations for land use.

= Develop and implement hazardous waste policy, induding incentives and law
enforcement.

* Review nationad policy, legd and inditutiona framework and amend where
necessary to support decentraization.

=  Strengthen decentrdizing through devolution of sufficient power to regiond,
locd governments and locd communities in monitoring the effectiveness of
modified systems of natura resource management.

Performance I ndicators

= By 2006, overlap and duplicaion in regulation and mandates of environmenta
agencies identified

= By 2006, co-ordingion mechanisms for Biodiversty management created and
functiond.

» Strategies and policies for renewable energy, hazardous waste and waste
reduction officially endorsed.

= Enforce Legidations on agro-chemicas import, plant quarantine, water use
and harvesting approved.

= EPA and NWRA laws and by-laws enacted.

» Lawsand by-laws for tourism sector reviewed and amended.

= Lawsfor Protected Area, Forest and Land use enforced.

20. Monitoring and Reporting

To effectivdly assess the implementation of the NBSAP, a comprehensve monitoring, and
reporting mechanism should be edablished to guide dl dakeholders to  meaningfully
participate in the process of operationdzing the implementation of NBSAP. Such a
mechanism will dso hedp inditute broad-based accountabilities and responshility for
udanable devedopment among members of society. This mechanism may include the
folowing dements. (@) a sysem to coordinate and evauate the extent to which the NBSAP
has been adopted and implemented by dl stakeholders, (b) a system to coordinate, support
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and enhance exiding naiona and locd multi-sectord as well as sectora  monitoring,
evduation and information exchage on the implementation of initigives reaed to the
NBSAP, and (c) a sysem for reporting, feedbacking and utilizing the monitoring and
evaduaion reaults on the implementation of the NBSAP for internationa, nationd and locd
gtakeholder communities.

No draegy and action plan is infalible, so continuous monitoring and reporting should be
undertaken to detect problems as they arise and to facilitate remedid actions. Monitoring will
be undertaken during implementation of the NBSAP programs and activities to messure the
impact of each activity. This dlows better targeting of future resources and possble
redefinition of gods, objectives and actionsin specific aress.

In addition to illudrating environmentd doatus and trends indicators will be desgned to
measure how well policies and projects are being implemented and how they need to be
redirected to achieve intended gods. When combined with targets for future performance,
environmental indicators can show both the progress achieved and how far ill to go. Given
the complex nature of biodiversty issues, monitoring need to be participatory across dl
gakeholders and inclusive to adl community groups. It should include basdine survey, experts
reporting, fiedd monitoring and sakeholders involvement in the implementation of the CBD
objectives a the national and regiond levels.

Agencies responshble for monitoring regulaions are often severdly condrained by manpower
and have little or no traning in legd procedures such as the chan of cusody. These
deficiencies not only wesken the inditution but aso wesken the adminidrative gpparatus of
the government and the force of the legidation when it is perceived that prosecution is not
likely to succeed. At the monitoring levels there is a need to establish or upgrade the capacity
to assess the environmental impacts of proposed programs and projects. There is dso a need
to andyze the environmentd implications of policy and public invesments, and formulate
policies that incorporate sustainability. Furthermore, the precautionary principle should direct
decisons on development and environment, and standards and controls should be
progressively strengthened in the light of knowledge and technological capability.

Key Issues

= Qutdated data on species and thelir habitat as a result of research and
monitoring inadequacy.

= Absence of nationa indicators related to biodiversty.

= Lack of coordinated mechanism for monitoring biodiversity deterioration.

= Lack of monitoring tools

Sub-goal: Edadlishing a naionwide inte-agency mechanism for monitoring  the
implementation and results of the NBSAP and other biodiversity related programs.

Priority Objectives

Short-Term (1-3 years)

» Prepare annud reports and submit to government coordination committee.
* Review and adgpt plan of activities and relaive priorities in response to

changing Stuations,
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* Review the adequacy of adminigtrative controls, and of implementation and
monitoring mechanisms, recognizing the legitimacy of loca gpproaches.

= Devedop environmenta indicators for monitoring resources deterioration.

= Develop a nationwide coordination committee for implementing the NBSAP
and for monitoring natura resources depl etion.

= Subject development projects to environmenta impact assessment.

* Prepare and submit nationd reports on the convention implementation to the
conference of the parties (COP) of the convention as per agreed upon reporting
requirements

= Conduct annua review of implementation, and revise NBSAP document

regulaly.

Medium-term (4-8 years)

= Conduct feedhility <udies for initiaing a naiond biodiveraty monitoring
program.

= Deveop regiond and locd plans for the consarvaion and sustainable use of
biologica resources.

Long-Term (>8 years)

» Assess the various sectors (protected areas, rangdand management, fisheries,
agriculture, and tourism) achievements with a view towards generaing
improvements.

Performance I ndicators

Annual reports on NBSAP submitted to government coordination committee.
Environmentd indicators for monitoring resources deterioration published.

A nationd coordination committee for NBSAP implementation in place.

EIA applied to all development projects.

Regular nationa reports submited to the COP of the biodiversity convention.
Implementation of NBSAP regularly reviewed and amended.

Number of regiona and loca plans on biodiversity developed.

21. Regional and I nternational Cooper ation

In response to resources deterioration, the Republic of Yemen has been pursuing its active
involvement in globd efforts through, among others, the development of NBSAP and
effectively paticipating in the work of the United Nations and other internaiond
organizations. At the same time, the Republic of Yemen is continuing the implementation of
its obligations under other internationd environmenta agreements.  Furthermore, the
government is attempting to pursue its economic development efforts within the context of a
sugtainable development framework. Information and access to information are becoming
more dgnificat in influencing, popularizing and effecting sudanable development.
Inadequate sharing and inaccessbility of information among key actors hamper ther ability to
initiste and enhance sudaindble development activities through information technology,
public advocacy, and participation in governance and decision-making processes.
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Given the fact that the Republic of Yemen has limited cgpacity and wesk or evolving
inditutiond  arangements to respond to environmental chdlenges, the Government has
sought support from regiond and internationa communities to address biodivergty issues,
particularly those of globa concern.

At both regiond and internationd levels the country has been engaged in internationd
environmenta  processes and efforts that led to the ratification of the UN Framework
Convention of Climate Change, the Convention to Comba Desatification and the
Convention of Biologicd Diversty.

In addition to the Rio conventions, the Government of Yemen is dso paty to a number of
other relevant internationd conventions and regiona protocols (including the CITES,
Hazardous Wastes, Law of the Sea, Ozone Layer Depletion, RAMSAR, World Heritage, and
Bonn Conventions), which make some provison for meeting globa environmenta objectives.
A primary example of the regiond protocols that the Republic of Yemen is paty to is the
Agreement of the Cooperaion for the Strategic Action Plan for the Red Sea and Gulf of
Aden. Its main objectives include the strengthening of regiond coordination and cooperation,
reduction of navigaion risks and pollution, sustainable use of living marine resources,
development and implementation of a regiond network of marine protected areas, support to
integrated coastd zone management, and enhancement of public awareness and participation
in overd| environmenta managemen.

To implement the commitments specified by these conventions the government in
cooperation with various internationd communities has succeeded in  reflecting  the
conventions in a number of policy documents, drategies and action plans incdluding: Vison
2025, Poverty Reduction Strategy Paper (2003-2005), Nationd Environment Action Plan
(NEAP), Nationd Climate Change Communications Report, National Action Plan for
Combating Desartification (NAPCD), Nationa Report to the World Summit on Sustainable
Development, Wastewater Strategy, Water Law, Watershed Management Policy, Aden
Agenda, Water Policy, National Population Action Plan.

In trandating these policy documents into actions, the government in cooperaion with
international  communities has identified a number of projects of ggnificant importance to
preserving biologicd diverdty, examples of these initiatives include:

The biodiversity conservation zoning plan for Socotra archipelago

Master plan for the Development of Socotra Archipeago

Forest conservation in some aress

Databank on genetic resources

Crestion of an Eco-tourism department

Initia Land degradation maps

Initid Desartification Maps

Report on the potential of Eco-tourismin Yemen

Watershed database and maps

Key issues

= Continued commitment in globd and regiond efforts for environmentd
protection and biodiverdity conservation.

= Continued implementation of nationd obligaions under internaiond
environmenta agreements.
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Sub-goal: Maintaning and srengthening Yemen's rdaions and cooperdion with
international and regiond partnersin the fidd of biodiversty.

Priority Objectives
Short-Term (1-3 years)

= Enable naiond expetise, through the provison of adequate training, to
activdy paticipate in the development of a regionad biodiversty strategy and
studies related to the Red Sea.

* Promote exchange of information on mutud biodivergty issues a  both
regiona and internationd levels.

Medium-term (4-8 years)

= Deveop regiond co-ordinaing mechanism for biodiverdty issues of common
interest.
= Continue regiond projects in the Red Sea.

Long-Term (>8 years)

= Develop internaiond partnerships and cooperation in biodiversity.
= Enhance country capacity in negotigting and follow up biodiversty issues at
the regiond and internationd levels.

Perfor mance I ndicators

* Number of natond expets involved in the deveopment of a regiond
biodiversty strategy and studies related to the Red Sea.

A regiond co-ordinating mechanismfor biodiversity issuesin place.

Number of new regiona projects in the Red Sea approved and implemented.
Number of internationd and regiond agreements gpproved.

Up-to-date information on international and regiond biodiversty issues
accessible.
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THE ACTION PLAN

Yemen's natural resources are the bads of the nationd economy. The depletion or
degradation of these resources represents not only a loss of the country’s national capita but
undermines the sudtainability of its economy. In the NBSAP process a number of
environmental issues of nationd concern were identified and anayzed in order to determine
thelr priority importance and incluson in the action plan.  This section describes priority
actions for implementing the drategy, and presents the agpproach used for the sdlection of
priorities,

Given the large number of issues covered by the drategy, consdering the country limited
resources, it was necessary to prepare a set of criteria for prioritizing actions and projects
contributing to the implementation of the Strategy. In the absence of quditative indicators for
criteria sdlection, they were identified on the basis on consensus building among stakeholders
responsble for NBSAP implementation. The primary criteria reached through this process
ae (1) Geographic Impact, (2) Consstency with Convention Objectives, (3) Urgency, (4)
Sequence (5) Country-driven, (6) Attainable and Resourcesble, and (7) Multisectora
Implications. These primary criteriaare briefly discussed below:

Geographic Impact: Actions with potentialy extended Geographic impact are more
important than actions of locdized impact.

Consistency with Convention Objectives: Action that directly affects biologicad diversty is
deemed less relevant than action that directly affectsit.

Urgency: The action is urgent when it addresses highly deteriorated ecosystems, and where a
large number of people or resources are under immediate threats or risk. Disasters such as
toxic chemicd pills, earthquakes, and landdides, are examples of dtudions cdling for
urgent action.

Sequence: Actiongprojects are organized in time-sequence when one action/project’s output
is input or prerequidite to a second one. According to this criterion, programs addressng data,
policy and legidation gaps are placed before implementation programs and forest protection
programs are before forest production programs and so on. In this context, Policies and
Legidation Project (Project N3), Biosafety Regulaions Project (Project No7), Traditiond
Knowledge Project (Project No5), and Education and Awareness Program (Project No 6) are
ought to be more important than other projects included in this document and are prerequisite
for implementing future biodiversity Projects.

Country-driven: Projects that support the overdl country interet and lie within
government’s priorities are more viable than projects tha are of pure globa nature. Such
projects are politicaly supported by the government and have many opportunities to be
funded from naiona sources, including government, NGOs, private sector and loca
communities. Projects fitting this criterion ae those contributing to increase economic
growth, reinforce environmenta management of naturd resources, optimize exploitation of
fisheries and agriculturdl resources, mobilize beneficiaries, involve the poor, and support the
role of women and youth in environmental conservation.

Multisectoral Implications. A specific intervention is given specid priority when it seeks to

address issues of interrdlated impacts on biodiversty, climate, freshwater and desertification.
Terrace rehabilitation, protected areas establishment and eco-practices in agriculture are
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examples of such actions. These actions contribute not only to land conservation, but aso
improve water infiltration, waste management, urban environment and prevent ground water
pollution.

Attainable and Resourceable: Projects with clearly defined objectives and adequately
funded activities backed-up with cross-sectord, collaborative and inclusve management
mechanism ae cetanly to be more successful in producing their planned outputs in an
efficient and effective manner. However, in order to ensure that the results of these projects
ae sudanable, they should dso be people-centered, knowledge-based, and consensus-
oriented.

Overdl projects contained in the action plan were sdected according to the above criteria and
on the bass of a consensus reached among stakeholders. The following biodiversty projects
thus congtitute the present nationd prioritiesfor NBSAP of Y emen:
» Egablishment and Devdopment of a Comprehensve Naiond Integrated
Protected Areas System in Yemen (NIPASY)
= Development and Implementation of an Integrated Coastd Zone Management
Pan (ICZMP)
= Devdopment and Implementation of Policies Legidaion and Regulaions on
Biodiversty Issuesin Yemen
» Essentid Measuresfor the Conservation of Agro biodiversity in'Yemen
» Reviving Traditiond and Indigenous Knowledge in Naura Resource
Management Systems
= Nationd Biodiversty Education and Awareness Program
» Regulations and Guiddinesfor Biosafety

These projects are briefly presented in the following pages in the form of project
concepts outlining project title, lead agency and key partners, goas, objectives,
outputs, main activities, timeframe, and estimated cogt.

Project 1. Establishment and Development of a Comprehensive
National Integrated Protected Areas System in Yemen (NIPASY)

Lead agency and key partners. Ministry of Water and Environment, Environment
Protection Authority, Minisry of Planning and Development, Minisry of Agriculture and
Irrigation, Ministry of Fisheries and Navy (for marine PA), NGOs, IUCN, and locd
dakeholders and communities, Generd Authority for Tourism, MFW and surroundings, WB,
UNDP and other Donors/Funding Agencies (to be identified).

Goal: Identify, establish and develop a comprehensive Nationa Integrated Protected Areas
Sygem for Yemen (NIPASY), which will include the terredtrid, wetland and marine
environments to strengthen community livelihood.

Objectives:
= |dentification and design of the NIPASY.
» Edablishment and management of 7 sdected priority protected areas (Socotra, Jabel
Bura, Hauf, Sharmal Jathmoon, Bir Ali, Autma and one Red Sea ecosystem
» Enable 20 amdl scde community conservation initiatives.
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Main Outputs:

* Integrated and comprehensve database and relational GIS system for biodiversty
established and functiond.

= Comprehensve protected aeas system desgn complete with initid PA dte
boundaries, supportive information, map and judtification for each Ste developed and
adopted by the government.

» Proposas, including budget esimates for dl priority reserves prepared and
implemented.

»= Protected Area Management Plans for the priority areas prepared and implemented
(potentials protected areas may include Socotra, Jable Bura, Hauf, Sharma/ Jathmoon,
Bir Ali, Autma and one Red Sea ecosystem)

= Inditutiond, technicd and human resource capacity needs for protected area
management and community conservation identified and supported.

Main Activities

» Daa gaheing and andyss (including Gap assessment and priority listing) and
integration in exiging functioning GIS sysems

= Develop and complete Protected Area Management Plans

*» Resource mobilization for protected area management and smdl scde community
consarvation initiatives.

= Protected Area Management activities

= Traning and capacity building

Timeframe: 5years

Estimated Cost (excluding secured funds):
6 millions $US + Socotra 5 million US$

Project 2. Development and Implementation of an Integrated
Coastal Zone Management Plan (ICZM P)

Lead agency and key partners. Ministry of Water and Environment, Environment
Protection Authority, Ministry of Fisheries, Minisry of Public Works, MAA, Maine
Research Centers and Universtiess, NGOs, IUCN, locad dsakeholders, private sector,
PERSGA, WB, UNDP and other potentia donors (to be identified).

Goals: Conservation of coastal zone biodiversity of Yemen.
Objectives:
= Devdopment and implementation of ICZMPs and creation of an effective nationd
capacity to manage Y emen's marine and costal resources.
®  Protection of aguatic habitats, fisheries, rare and endangered marine species through
formulation, implementation and enforcement of effective policies for conservation of
the marine environment and regulations for fishing and harvesting marine organisms.
® |ntegration of biodiversty conservation in the development of costa zones.
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Main Outputs:
* Biodiversty information integrated into coastal zone maps and database systems of
Y emen.
= Four management plans for Bdhaf-Bir Ali Area (Shama) and Jethmun-Sharma
(Hadhramut), Aden and a Red Sea Ecosystem Prepared and implemented.

» Inditutiond capacity needs to mange and control illegd fishing practices, cosd
development, infragtructure, illega logging of mangroves and tourism development
identified and secured.

= Locd branchesfor EPA in Al-Hudaidah, Al Mukalah established and functiond.
= EPA locd branches, community representatives, loca adminidration, private sector
and NGOs organized under appropriate mechanism for implementing  ICZMPs and
for the periodical revison of the plans.
= EPA daff adequatdy traned and equipped to efficiently implement, update and
enforce ICZM palicies, legidation, regulaions and guidelines.
» Adeguate infrastructure, land and sea transportation and communications means are
available to gaff respongible for implementation of ICZM plans.
= Awareness of public, decison makers, locd community, private sector and other
target group on ICZMP adequately promoted.
= Mgor coast pollution from land sources identified and pilot projects to minimize such
pollution prepared and implemented.
Main Activities:
= Daa gaheaing and andyds (incduding Gap assessment and priority liging) and
integration in exigting functioning GIS sysems
Monitoring programs
Management plan development and implemented including, Public consultation
Palicy, legidation, guidelines preparation, review and enforcement
Technicd training and public awareness programs
Equipment acquisition
Protected area management
=  Development of eco-touriam for the areas
Timeframe: 5years

Estimated Costs: 10 million US$

Project 3. Development, Implementation and Enforcement of
Policies, Legidation and Regulations on Biodiversity Issues in
Y emen

Lead agency and key partners: Ministry of Water and Environment, Environmental
Protection Council, Ministry of Agriculture, Ministry of Lega Affairs, Ministry of Public
Works, General Cooperation of Roads and Bridges, Ministry of Culture and Tourism,
Ministry of Trade and Industry, Ministry of Defence, Ministry of Interior, Standard Authority,
governorates, private sector, NGOs, IUCN, Legal Specidists, coast guards, police, military,
local judges, sheiks and WB, UNDP, UNEP; other Donors (to be identified).

Goal: Ensuring that adequate and effective policy, legislation and regulations and support

systems are in place and enforced for the management and sustainable use of biodiversity and
for the preservation and rehabilitation of the environment.
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Objectives:

Main

Identification and review of existing policies, legislation and regulations for
biodiversity, related natural resources and environmental issues and development of
required supplementary policies, laws and regulations to fill gaps.

Build the capacities and institutional structures and support systems to coordinate,
integrate, implement and enforce biodiversity, natural resource and environmental
policies, laws, regulations and by-laws.

Develop, enforce and follow up EIA including recommended mitigation measures in
priority sectors, such as infrastructure and industry, tourism and urban development,
waste management and water treatment.

Outputs

An integrated participatory assessment of current biodiversity legislations and
regulatory framework for meeting the goas of the CBD, sustainable use and
management of biological resources completed, and legidative gaps identified.

ICZM poalicies, legidation, regulations and guidelines on critical habitats, resource
species, fisheries, plankton, and rare or threatened species reviewed, updated and
enforced.

Legidations, regulations and guidelines on agro-chemicals import, plant quarantine,
water use and harvesting, and protected areas prepared and enforced.

Based on results of the assessment, existing biodiversity laws, by-laws, norms,
standards and regulations reformulated, enacted and enforced.

Recommended policies, legidation and regulations to legdize and guide protected aress
management and devel opment completed.

An overall review and assessmert of mandates and management responsibility over
biological resources developed, the adequacy of mandates and management
responsibility identified and clarified in harmony with EPL; appropriate institutional
and organizational structure is established, and strengthened.

Development and implementation of by-laws and guidelines for approved legal
documents, drafted, endorsed and in place. .

A nationwide management and coordination mechanism, such as an “Interagency
implementation task force” for biodiverdty conservation with gppropriate role of
NGOs, private sector and loca community created and functiond.

National and local training to meet CBD and other Rio Conventions commitments
for government, non-government, local administrators and other partrers.

Lega experts and relevant governmental and non governmental staff conversant with
the policies, laws and rules for the conservation and sustainable use of biodiversity,
natural resources and environment in Y emen are designated with specified capacity and
responsibility to apply and enforce policies, laws and regulations with respect to
biodiversity, natural resources and environment.

ElAs and recommended mitigation measure have been implemented in magor sector
devel opments.

Main Activities

Experts consultation in legal issues related to biodiversity.

Compilation, review, assessment and development Laws, policies and regulations.
Preparation of policies, legidation and regulation for protected aress.

Training programs for different target groups e.g coast guards, police, military, judges,
Programs devel opment, implementation and monitoring.

Public and target group oriented awareness programs on legal and policy issues.
Inter-agency consultations and task force (workshops and seminars).
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= Legidaion Deveopment and enforcement
= Policy harmonization

Timeframe: 5 years
Estimated Costs: US$ 2 300 000

Project 4.General Measures for the Conservation of Agro-
Biodiversity in Yemen

Goal: To protect Yemen's agricultural diversity from degradation, maintain agricultural
resources and develop sustainable agricultural programmes.

L ead agency and key partners. Ministry of Water and Environment, Ministry of Agriculture
and Irrigation, Sana’a and Aden Universities, Environment Protection Authority and local
communities.

Objectives:
= Improve AREA to include national agriculture biodiversity data .
Maintain agricultural and pastoral ecosystems and indigenous agro-biodiversity and
promote their rationa and sustainable use., though pilot projects and awareness
campaigns.

Main Outputs:

= A computerized system for storage, processing, retrieval, dissemination and
publication of agro-biodiversity information established, functional and accessible by
various data-end users.

» A GIS-based information system for environmenta application and land- use planning
introduced to the Agriculture Biodiversity Center (ABC) and made operational.

= A library building for housing, scientific journals, research papers, technica reports,
documents, the GIS and database systems in place and functioning.

* Research and pilot projects on land use management, terrace management,
desertification, and in situ conservation of rangeland prepared and implemented.

» Pilot projects and awareness raising in propagation of local and crop varieties and
replacing Qat plantations with cash crops, coffee, amonts, grapes and other
environmentally friendly systems prepared and implemented.

=  Set quotas for indigenous plants in public and private forest and garden projects.

= A comprehensive training program including overseas training, special courses for
women, upgraded courses in agricultural biodiversity and forestry for technicians and
speciadists is developed and implemented.

= Capacity of loca communities and extension staff in implementing conservation
friendly agro-pastoral and agro-forestry programs and systems sufficiently
strengthened.

= Loca communities and general public more aware and supportive of programs.

Main Activities
» |nformation management, Technica exchanges and information sharing, Networking,

consensus building, community partnership and inter-agency coordination
= Pilot projects and Programs development, implementation and monitoring
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» Broad-based capacity building and training programs
» Public awareness raisang, Eco-practices propagation

Timeframe; 3-5Years

Estimated Cost: 8 million USs

Project 5. Reviving Traditional Indigenous Natural Resource
M anagement Systems

Lead agency and key partners. Ministry of Water and Environment, Environment

Protection Authority, Ministry of Agriculture, Universities, NGOs, and loca communities,
donor and funding agencies to be identified.

Goal: Apply appropriate and effective traditional and indigenous natural resource
management systems for biodiversity conservation and sustainable use of natural resources.

Objectives:
= Secure and assess al available information on traditional and indigenous natural
resource management systemsin Y emen.
*» Re-deploy and reinforce appropriate traditional and indigenous management systems
as part of government’s overall strategy to improve biodiversity conservation, combat
desertification and agricultural pests and increase natural productivity.

Main Outputs

= Traditiond knowledge including systems, techniques, practices, skills and methods
studied, documented, and mede avalable and is used for extenson services for
sugtainable use and management of biodiversity resources.

» Widespread adoption and/or adaptation of appropriate traditiond and indigenous
technologies and management sysems by agriculturd, pastora and fishing
communities.

= Good examples of traditiona sysems and practices such as water harvesting,
rangdand use, terace mantenance, fertilizer use revived and replicated among
agricultura, pastora and fishing communities throughout the country.

» Incetive and technicd and financid support provided to farmers for rehabilitating
and repairing terraces.

* Public awareness on acceptance of indigenous natural resource management systems
strengthened through government sponsored crossvisits to case study amd
demonstration sites, extension services, and incentives.

= Nurseries, seed banks, fingerling supplies, etc. developed as/if necessary by
appropriate line agencies to provide supplies of ‘starter materials' to the public

= Pilot projectsin and around protected areas

Main Activities

Gathering of traditional information

I dentification of resources persons on traditional knowledge

Data verification.

Consultations with knowledgeable people on traditional knowledge
Systems identification for investigation and revival

Documentation and reporting
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» Public awareness campaign

= Experts consultation to investigate feasibility of replicating traditional management
systems

» Provision communications equipment and public awareness campaign

= Incentives provision for expanding use of indigenous systems

= Pilot projects

Timeframe: 3-5years
Estimated costs: 2 million US$

Project 6. National Biodiversity Education and Awareness
Program

Lead agency and key partners: Ministry of Water and Environment, Environmental
Protection Authority (lead agency), Ministry of Education, Universities, Research Centers,
NGOs, Local Communities, World Wide Fund for Nature, IUCN; WB, UNDP and other
Donors and Funding Agencies (to be identified).

Goal: Enhance the level of education and awareness for environmental conservation, and
suatinable management to increase the scope and capacity for stakeholder and public
participation in effecting positive changesin Y emen’s biodiversity .

Objective:
= Promote public appreciation for biodiversity conservation and the protected areas
program and a positive change in attitudes and behavior towards Y emen’s environment
through conservation promotion interventions.

Main Outputs

= Increased public collaboration, including government authorities NGOs, private sector,
universty and others parties concerned in knowledge improvement and conservetion of
Y emen's natura environment, protected areas and conservation of their benefits.

= Greger public roe in planning, executing and monitoring of  village/'community
development projects.

» A clearly defined loca community, NGO and private sector role and partnership in the
country’ s conservation program and protected areas management.

= Advocacy groups for the protection of naure and the environment such as Youth
organizations, consarvation clubs, wildlife and nature clubs, and NGOs established and
expanded.

» Biodivergty awareness and traditiond knowledge enhanced among youth through
curriculum reform and improved facilities of educationa inditutions.

=  Severa environmental themes introduced into the curricula of key schools and
universities.

= Functiond capabilities of government agencies, NGOs and private sector in the design
and implementation of conservation programs.

= Increased locd government awareness on the interrdationship of consarvation and
Sustainable development.

* Regiond and national press and broadcast media fully employed in nature conservation
and protected areas programs.
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» Increased locd youth awareness and appreciation for nature conservation and
participation in protected areas educationa programs.

»  Targeted campaigns on key environmenta thrests

= |dam and Environment campaign

Main Activities

Conservation clubs establishment and strengthening

Workshops

Public information and mass media campaigns

Training activities for various target groups

Program devel opment for newspapers, radio and television

Ecotourism promotion at national and international level

Production of educational/awareness materials, extension materias, learning modules

and programs for various target groups

» Inter-agencies efforts to integrate biodiversity-related issues into the curriculum of
schools and universities

= Mobilize key stakeholder e.g. imams, private sector political leaders to support
publicly environmental issues

= Curricula development for school and universities

Timeframe: 5 years with an additional phase of five years

Estimated Costs; US$ 4 000 000

Project 7. Preparation and implementation of National
Biotechnology/Biosafety Frameworks

Goals: To minimize health and environmental hazards from developing and introducing
genetically modified organisms.

Lead agency and key partners: Ministry of Water and Environment, Environmental
Protection Authority, Universities, Research Centers, Custom Authority, Ministry of Trade
and Industry, Donors e.g. related to Food Aid.

Objectives:
= To promote safe development and application of biotechnology for
conservation and sustainable use of genetic diversity.

Main Outputs:

= The risks associated with the use and release of living modified organisms (LMOs) and
the introduction of biotechnology controlled through development and enforcement of
adequate legidation

= Guiddinesfor introductions, research and use of living modified organisms produced

= An gppropriate and authorized entity responsble for the management and control of
biotechnology and biosafety issues created and functioning

» Feashility studies and researches on the potentid use of geneticaly engineered seed
stocks for introducing drought resstant varieties of fruits and vegetables in replacement
of those currently in cultivation completed and available for applications
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= A naiond biotechnology policy and biosafety frameworks prepared and approved

» |nditutiona and nationa capacity on biosafety monitoring devel oped and strengthened

= Stock-taking and assessment of exising biotechnologies and date of safety in thar
application completed

= Priority activities and information exchange implemented

= Banfor GM living organisms for Socotra archipelago e.g. seeds

Main Activities:
= Stock-teking and assessment of doate of imported and used safety/
biotechnologies
Options anadyss and tracking  biotechnology applications
Policy preparation for biotechnology/ biosafety
Implementation of priority activities and nationa capacity building programs
Indtitutiond capacity building on biosafety
Data-base and nationd infrastructure establishment
Public awareness activities
Decree to ban the import of GM living organisms for Socotra archipelago

Timeframe:3 years

Estimated Costs: US $1 million US$
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ANNEX 1: Working groups, team members, contributing experts and
or ganizations.

The NBSAP is the outcome of resource mobilization and broad-base consultation among
indtitutions and individuas listed below:

Strategy Facilitators:

Throughout the drategy development, the below listed names of Government officids has
worked as Facilitators of the drategy development and in this capacity they have provided
vaduable input and advice in addition to patient and indghtful fadilitation of the overdl
strategy production and approval.

= Mr. Mahmoud Shidiwah Chairman of the EPA and Steering Committee
chair

Formulation Team
Thefirst and subsequent drafts of the strategy were prepared by ateam composed of:
Mr.Abdul-Hakim A.Raeh Aulaah as coordinator, Ms. Ellen von Zitzewits as assgtant
coordinator, and Mr. Ali Abdulbari Al-Adimi as Editor. The formulation process was guided
and supervised by Mr. Jacques Prescott, IUCN adviser, in close consultation with the national
team members and relevant government agencies.

Working Groupl (WG1):
Reviewed the following Sections of the strategy

1. Protected Areas

2. Endemic and Endangered Species

3. Ex situ Conservation

4. Alien Invasive Species

Membersof WGL1:

= Dr. Abdulkarim Nashier, Dean, Faculty of Science, Sana a University, Team
leader

= Mr. Ahmed Y ahya, Forestry Specialist, General Department for Forestry and
Combating Desertification (GDFCD)

=  Dr. Amin Abdo Al-Hakimi, Professor of Plant Breeding, Head Y emen Genetic
Resources Center, Sana a University.

= Dr. Abdurahaman Dubai, Prof. of Botany, Sana a University.

Working Group 2 (WG2):
Reviewed the following Sections of the strategy

5. Terrestrial Wildlife Resources (Fauna and Flora)
6. Coastal/Marine Life and Fisheries
7. Agro biodiversity (Agriculture and Animal Production)
Membersof WG2:
= Dr. Aref Al Hammadi, Prof. Of Gentic Plant, Sana a University, Team Leader
Dr. Abdulwali Agbary, Floraand Fuan specialist, Taiz Research Center.
Mr. Lutf Al Ansi, Ministry of Agriculture.
Dr. Musaa Al-Jumial, Prof. zoology, Sana a University.
Ms. Mariam Ahmed M. Taher, Ministry of fishery Resources.
Mr. Mohamed Abdullah Saad, Oceanographer, Marine Research Center Aden
Dr. Mahmoud A. Rajeh, Biologist, Sana a University.
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Working Group 3:
Reviewed the following Sections of the strategy
8. Infrastructures and Industry
9. Biotechnology and Biosafety
10. Tourism and Eco-Tourism
11. Urban, Rural Development and Land Use Planning
12. Waste Management
13. Water Management
14. Climate Change and Energy
Membersof WG3:
= Mr. Naser Mohamed Naser, Hydrologist, National water Resources Authority
(NAWRA) , Team Leader
= Dr. Mansour Al Agel, Genetic Plant, Ministry of Agriculture
=  Mr. Anwar Abdul Aziz, Head Climate Change department, EPA
= Mr. Mohamed Shamsan, GD of Planning Department, ministry of Water and
Environment.

Working Group 4 (WG4):
Reviewed the following Sections of the strategy

15. Public Awareness and Participation

16. Indigenous Knowledge and Traditions

17. Capacity Building

18. Equitable Sharing of Biodiversity Benefits
19. Policy, Legidation and Ingtitutional Structure
20. Monitoring and Reporting

21. Regional and International Cooperation

Membersof WG4:
= Dr. Saylan Al-Abidi, secretary Genera of High Council for Education
Planning

= Dr. Mohamed Abubaker, Oceanographer, Sana a University, Team Leader

= Dr. Gamal Al-Lawzi, EPA Aden Branch.

= Mr. Khalid Mohamed Alshubi, ministry of Planning and International
cooperation.

= Dr. Ali Qasim Ismaial. Prof. Of Agriculture Extension, Sana a University.

=  Mr. Yasin Al- Tamimi, Saba News Agency

The plenary meeting was opened to al above names and to the members of the formulating
team mentioned above.
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