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Part I: An update on biodiversity status, trendsand threats and implications for
human well-being :
Q1. Why is biodiversity important for the country?

The Importance of Biodiversity in Yemen

The biodiversity and constituent ecosystems, are critically important to oubeved

and economic situationyemen has arich variety of both biodiversity and
landscapes, reflecting the variety in geology and altitudes found within the country.
As elsewhere in the world, biodiversity in Yemen has an important environmental
role; ecosystems act to regulate currand water regimes, and influence climate.
Biodiversity has an important role in maintaining atmospheric air quality and in
ensuring a healthy ecological environment for humans. Elements of biodiversity also
act to protect the soil from erosion. Humanwéh&unted, fished and gathered the
plants and animals of Yemen since ancient times. Intensive use of natural resources
continues today.

The ecosystems of Yemen provide habitats for plants, animals andorgeraisms

which can be used or which perform usgefunctions. Specifically, they regulate
thermal and water regimes, influence the climate, and play an important role in
maintaining atmospheric air quality and in ensuring a healthy ecological environment
for humans. Elements of biodiversity also acptotect the soil from erosion. Yemeni
people have hunted, fished and gathered the plants and animals of Yemen for
centuries and their uses of natural resources continuing today.

A number of factors have contributed to the relatively high levels of biological
diversity foundYemen .

1 Yemen is located at the junction of major biogeographic zones.

1 Yemen provides an important passage and resting sites for migratorgiuards
marineresources

1 five maingeographic regiontypes are represented across the different
altitudinal zonesind coastal are@s Yemen within a relatively smaland.

1 Yemen is an importartenterof endemicfor wild relatives of domestic crops
and has londpeen acenterfor breeding and selection of cultivated plants and
livestock.

Most components of social and economic development in Yemen can be related,
directly or indirectly, to biodiversity.

1 Biodiversity has provided important natural raw materials like leaves, fruits,
andgrain for the feed and foaddustry.

1 In agriculture, biodiversity has provided sources of food, fodder and grazing
for livestock, genetic variation for selection, etc.

1 In medicine, some plants are extremely important sourceatafal and
commercial remedies (aloe ,dragon plant)

1 Forest resources avsed in constructionfirewoodand medicine

1 Landscapes have important aesthetic and recreational value and provide the
basis for tourism.

7 Coastal and Islands has provided the seafood for local people and export
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The biodiversity limited in the ecosystem provides forest dwellers with all their daily
needs building material, fodder, medicines , food and a variety of athshuqis.

Access to good quality green space contributes to positive mental health, childhood
development and physical health. Yemen habitats and ecosystems make important
contributions to many services, notably as part of our cultural landscapes and for
regulating climate, and the quality and quantity of water.

Based on the importance of economic of conserving biodiversity, there are several
cultural, moral and ethical values which are associated with the sanctity of all forms
of life. Biodiversity also makes irreplaceable contribution to our aesthetics,
imagination and creativity.

Natural ecosystems also help absorb the wastes we create and render them nontoxic.
Wetlands are large filters which purify freshwater and remove heavy metals and other
contamnants from it. We often depend on rivers to flush away and break down the
sewage and effluents that we put into them, which again depends on the array of small
and large organisms that decompose and transform wastes in water. Soil organisms
can slowly decmpose food items, paper products and other wastes produced by
human activities Economic arguments for protecting biodiversity are criticized for
being too utilitarian and humasentered. Indeed, an excessive emphasis on the
economic values of different spes is seen as dangerous for two reasons: there is
bias towards the protection of species and ecosystems that have attributable economic
value and this perspective may also lead to the conclusion that ecosystems that are not
directly benefitting humans emworth more to humans developed than undeveloped.

These products and processes provided by natural ecosystessperilly important

for the poor as theydepend largely on agriculture, fisheries, livestock and forestry
Healthy ecosystems also help them generate income through ecotourism and the
leisureindustry. Sopreserving biodiversity is a key element in the drive to improve
economic development amelduce poverty

Yemen is one of the countries welhdowed withnatural resources ranging from

forests, woodland, mountainous ecosystems to vast marine ecosystems. For instance,

the country commands over 2500 km of shor
remarkable biodiversity and key ecosystems have been threaededkegraded by

devastating land use changes and unsustainable consumption patterns (EPA, 2000).
Consequently, the highly valued key ecosystems have been continuously depreciated
through pollution, degradation and depleted through overstocking, defanestatik

of maintenance of terrace amongst other factors.

One of the wunderlying factors for the degr
of integration of ecosystems economic values in economic decision making at
national and local levels, lack ofamgnition and acknowledgement that ecosystem

economy is a closed system and that ecosystem deprecation feedbacks into slow
economic growth and increase in poverty level particularly at the rural population.

Thus, until such association is made and somebsorefforts undertaken to ensure

that environmental costs and benefits are integrated in economic decision making at
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both national and local planning, then ecosystems will continuously be riddled with
uncountable unsustainable and myopic consumption patéerd practices.

Status of terrestrial ecosystems

Yemen has a rich and diverse terrestrial fauna because of the wide range of habitats in
the country and due to its position at the juncture of three major biogeographic
regions, the Palarctic, Afrotropical and oriental regions during the past years
Yemen established 3 terrestrial protected areas. Each protected area managed by the
local community under supervisor of the EPA.

Conservation of biodiversity is vital in a country such as Yemen, whersystems
are fragile and the renewable natural resources are scarce.

Over the past few years, Government efforts to protect and sustainable use the various
components of Yemenés biodiversity have f o
Areas. The redts of these efforts have led to the identification more than 35 areas
throughout the country, which are of outstanding biodiversity/natural value and

urgently need to be protected. For their important role in supporting wildlife and
maintaining the diveist y and viability of the wvariou
bi odiversity, dense forest cover in Jabel
Jebel Lawz (Khawlan) are identified as most important areas for declaring and
establishment of protected areas.dnastal region and Islands, Socotra Island, the

coastline of Balhaf Burum ,and the coastline of Shasgtamun , AlLhaia and Al

Gwrirah have been cited important for the protection of marine and coastal
biodiversity .

The indigenous natural resource rageament systems of the Yemeni people will be
supported, protected, utilized and seen as a rich natural heritage. The basic principles
also incorporate responsible public management based on accountability,
transparency, participation in decision making arfull analysis of impacts.

Effort has been made to mainstream biodiversity conservation into the plans and
programs in the country. This is being done through the development of the new
national strategy for economic development and poverty reductibchws being
prepared, where environment has been put as a sector and is being defined as a cross
cutting issue. From these efforts, the components of biodiversity have been
established as priorities areas of the country especially in environment &eetstry,
agriculture, private sector development, tourism, etc.:

Habitats and Floristic

Yemen hosts a variety of habitats which range from coastal mangroves, shrub lands
and dunes along the coastal plains to the eastern deserts and an array of mountain
habitats that reach elevations of up to 3760 m at JabdlaBiShauib, the highest

point onthe Arabian Peninsula. These habitats harbour a great number of unique
species of plants. Rapid degradation of the environment, a direct result of
desertification and droughts, among the oldest global environmental phenomena, are
drastically reducing thecountry's vegetation cover and posing severe threats to
wildlife, including many endemic species.
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Over the last several decades, the area of natural habitat has decreased or been

degraded, through owexploitation of range resources, land conversionprp

agricultural practices and the pressures of an ever expanding population with a current

growth rate of some 3.5% per annum, one of the highest rate in the region.

Plant

populations are thought to have declined considerably, and agricultural prochagion
undergone dramatic changes due to the expansion of Qat plantations at the expense of
other crops.. These alarming trends demand urgent conservation attention, if even
representative
generations.

portions

of Yemenos

natur al

The unique geographical position between the Arabian Peninsula and Africa, and at
the junction point of the Red sea and Arabian Sea has given Yemen different climatic

and topographical features, which are favorable for the existence of divsssEms

along with a high level of biodiversity.

Status

of

Yemenos

FI or a

The flora of Yemen is very rich and heterogeneous. Species diversity is a result of
considerable climatic changes in former periods, which enabled different species to
survive inthe different ecological habitats. About728plant species were recorded

in Yemen, 15% of them are endeti&ocotra Archipelago is unique in its flora and

like many oceanic islands has a high level of endemism. The latest study reported that
Socotra Achipelago contains approximately 825 plant species, 307 (about 37%) of
which are endemic and 15 endemic ger#ra

Table (1) :Yemenplant species

Families [Species|Generi{Naturalize Cultivated|Introducec Endemic to: Endemic to:
Arabia
Yemen* b
174 2871 1077 263¢ 12¢ 11( 2871456 (280) 151

(Al Khulaidi, A.A. (2014).

The majority of endemic taxa in Yemen are associated with mountainous areas which
provide a rich variety of ecological niches and offer a degree of environmental
stability during periods of climatic changes. Endemism is generally very high among
the succlent plants. The largest numbers of endemic species are found within the

ASTERACEAE, APOCYNACEAE taking
, and Rhytidocaulon).

(Caralluma,

endangered or rare, and an additional 19 species are considered to lyereadan

Duvalia,
ACANTHACEAE, BORAGINACEAE (see table ).
and number of rare and endangered plants species are available. Some eight species
(seven of these from Socotra) are included in the IUCN Red Data Book as being

Huernia

rare at the national level in Yemen

Table (2) Endemic and neandemic plant species with their status

The most important families regarding to the number of endemic are:

! (Al Khulaidi, A.A. (2014).
% (Miller, A.G. and Miranda, M (2004).

into account the Stapeliad genera
EUPHORBIACEAE,
Preliminadata on the status



Family No of endemig
1. ASTERACEAE (COMPOSITAE) 46
3. APOCYNACEAE (ASCLEPIADACEAE) 42
2. EUPHORBIACEAE 31
4. ACANTHACEAE 27
5. BORAGINACEAE 26
6. FABACEAE ( PAPILIONACEAE) 21
7. LAMIACEAE (LABIATAE) 21
8. CARYOPHYLLACEAE 15
9. RUBIACEAE 13
10. Aloeaceae 13
11. SCROPHULARIACEAE 12
12. POACEAE(GRAMINEA 10
13. BURSERACEAE 10

PLANT GENETIC RESOURCES FOR FOOD AND GRICULTURE IN
YEMEN :

In many parts of the country traditional smiallsitu conservation areas can be found.
These areas are mainly situated around or near villages and are privately or
communally owned. Traditional rules are applied to manage these protected areas
whose main use is grazing. Thesesitu conservation areas arermally managed by

local communities, village leaders or Sheikh. They represent the best managed areas
of Yemen and contribute to protect existing plant genetic resources for food and
agriculture.

Recently, several areas in the country have been dedarequotected areas, the
largest and most famous is the Sogotra Archipelago. Its area is about 3799 km2 and so
far about 825 plant species have been recorded in these islands, out of which 307 are
endemic.

Ex Situconservation centers for plant genetic tgses in Yemen have increased
rapidly at the end of the 20th century and the beginnings of the current century. These
centers mainly affiliated to the governmental sector mainly the agricultural research
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and extension authority and public universities. mbhmber of conservation facilities
has increased from 7 in 1996 to 22 in 2006, conserving more than 6000 accessions.

Historically, Yemeni farmers demonstrated an exemplary capacity of survival under

very difficult environmental conditions based on an ecoic and sustainable use of
PGRFA. As a result of this, the countryos
varieties, heterogeneous landraces, and wild relatives, is utilized for different purposes

by the community. These landraces have evolvedutgh natural selection and

selective breeding by traditional agricultural practices over long periods in the
different environmental conditions of the country.

Sourced from local or introduced germplasm, many new cultivars have been released
in the pasten years mainly of cereal and food legume crops and to a lesser extent of
vegetable and fruit crops.

Presently there are no legislations or policies in force in Yemen, which deal
specifically with PGRFA, and only several provisions related to certgpects of
PGRFA conservation exist

The coordination of the activities of different institutions in the field of PGRFA was
realized through the establishment of the National Committee (NC) for PGRFA in
1999. Membership of the NC includes representatives MAI, the Universities ,
AREA, EPA, GSMC , Farmers Union (FU) .

A Capacity SeHAssessment Study on the implementation of the International
Conventions on Biodiversity, Biosafety, Desertification and Climate Change in
Yemen clearly illustrated the ®nt of the problem in capacity building in the country
which has three dimensions: individual, institutional and system dimensions.

There are about 29 legislations that either directly or indirectly deal with PGRFA with
different levels of issuance fronlaws, Republican Resolutions, The Cabinet
resolution, executive by laws. Nonetheless a specific and comprehensive legislation
on PGRFA is still missing.

Crop improvement programs in Yemen have played an important role over the last ten
years providing an increase of yield and sustainable production. Collected and
conserved materials were made available to plant breeders and other specialists in
crop manageent programs in any concerned sector which helped in the release of
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crop cultivars addressing production constraints and contributed to improve food
security in the country both in terms of quantity and quality.

Factors Influencing the State of PGRFA Diersity:

The process of modernization and continuous development in agriculture during the
last decades, more or less has led to activate the dissemination of improved varieties
at production level. There is no yet accurate data for percentage of arealgrown
improved varieties. However, from rough estimate it can be indicated that more
dynamic replacement to exist in vegetables with nearly more than 90%, in wheat 15
20% as well as in maize. Active introduction of improved varieties of fruits has also
increasingly been expanded. Improved varieties are more likely introduced in
conditions that are more favourable and where intensive agricultural system is
experienced. Varietals replacement may also account to one land race to replace the
other as this may benhanced with the expansion of road networks and better
communication and transport means making the transfer of seed of plant material
from location to location easier.

The cultivation of most of major crops have been subjected to genetic e/asiong
the most important factors for genetic erosion are:

1) periodic drought.

2) change in cropping pattern and drastic shift towards each crops.
3) expansion of infrastructure and building in agricultural lands.

4) terraces erosion .and

5) sanddune movement and desertification.

There is an increasing focus pressure on minor wild plant species to meet the demand
of increasing population. The diversity of minor wild plants in their habitats is getting
dramatically decreased. Diversity of somecspe that are utilized by local people as
traditional food or as medicinal plants are also in danger this due to intensive
utilization of these plants and lack of ecological education and protection activities.

Diversity of some plants, extensively usgddeople with small industrial and sale is
also in danger.

The loss of plants is related directly or indirectly to population growth. Population
growth brings further pressure on the natural vegetation lands for urban development
and cultivated productionThe movement of rural population to main cities has
caused major pressure on plant biodiversity. Due to over cutting, expand of buildings
and infrastructure, species .
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Intensive use of some wild plants as food or as feed has threatened some species.
Overgazing is also playing an important factor in decreasing of wild palatable
grasses.

Future Needs and PrioritiesPGRFA Diversity:

9 Further studies and collection of information about the traditional uses of
wild crops .

1 Studying the present state dfversity, relative important and regional
important of wild crops.

1 Studying threats of genetic vulnerability and causes of genetic erosion of

plant diversity.

Establishment and maintenance of large natural protected areas.

Developing of potential sourcésr the local population, such as collection

and storage of wild economical crop seeds.

Cultivation and export of economic plants using small scale farms.

Mapping of important plant biodiversity areas (e.g. vegetation and land use

maps) .

= =4

= =

0 Yemen Second Country Report on the State of PGRFA to F&l®uaryi 2 0 0 9 0
Access to PlanGeneticResources for Agriculture:

Despite the country has no clear restriction about certain types of PGRFA however all
the endemic plants are restricted to access aogsado another PGRFA became
more difficult in the past few years because of miss management and miss
coordination between different partners responsible for PGR and biodiversity (in
Yemen now more than one ministry and authorities responsible for GR and
biodiversity) beside to the limited financial resource thus created additional problems,
including maintaining PGRFA located inside or outside the country.

Sharing Benefit of the use PGRFA:

Yemen has now clear vision and specific regulation on sharing benefit of the use of

PGRFA and the regulation itaw No0.20 for 1998 " seed and agricultural fertilizer

|l aw has mentioned that Afenabling far mers
utiliz e it i n better manner o in the objective
sentence indicating to sharing benefits. Therefore, the farmer rights are transgressed in

Law 20 for 1998 and sharing benefits shall be regulated to implementing ITPGRFA.

Also Yemen already signed the Nagoya Protocol , the ratification still ongoing
finalize the process soon

Status of Terrestrial Fauna

Yemen has 71 recorded land mammal species representing eight orders including bats
(table 2). About one third of éhmammals 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
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(Vulpes vulpes arabicus), Sand Fox (Vulpeppelli), 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 mammal species @ow considered endangered including

three of the four species of gazelle, and another three species the Cheetah, Arabian
Or yx

and t he

f ourth

gazell e,

t he

Queen

Furthermore, most sizeable mammals have lamgesbeen hunted into extinction in

this country where firearms abound and a large proportion of the natural forests have
been cut down. With some dedication and luck, ecotourists may still spot rare land

animals such as the Arabian leopard, hyena, Haraadbaboon, honey badger,
hedgehog, ibex, and fox.

Table(3 ). Preliminary record of orders, families, genera, and specie
mammals in Yemen

Order Family Genus Species
Insectivora 2 3 6
Primates 1 1 1
Carnivora 6 11 16
Hyracoidea 1 1 1
Lagomorpha 1 1 1
Artiodactyla 1 4 8
Rodentia 4 9 15
Chiroptera 8 18 23
Total 24 28 71

For long time, large mammals have been under considerable pressure and some of which
vanished from the country and most of the others became rare and threatened.

Over the last century, four species have been killed and became extinct and these are listed in

table.

The Nubian ibexCapra nubianathe Arabian leoparePanthera pardus nimyrArabian oryx
Oryx leucoryx are and the three Arabian gazelles listedeabme decreasing sharply and have

became rare as a results of continues hunting and absence of protection, breeding and re

introduction programmes.

Yemen has ratified the Convention on International Trade in Endangered Species of Fauna

and Flora (CITES)and has recently enactedlays to implement the treaty.

of
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Birds

The Arabian Peninsul
for approximately three billion birds which annually migrate along rsotith or

eastwest routes.

Yemen 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 endenic birds adds greatly to its international significance. With the exception of
the Arabian Golden Sparrow, all endemic species occur in the Mainland. The loss of
the terracing systems could adversely affect several of the endemics as a result of sail
eroson and loss of trees. Terrestrial arthropods are represented by 5 classes, 38

i's an

orders, 313 families, 1 833 genera, and 3 372 species.

From an ecdourism point of view, endemic birds have the highest relevance. The 13
endemic and near endemic specieshef ihainland found in the southern portion of
Arabian Peninsula are:
Thrush, Arabian Wheatear, Yemen Warbler, Arabian Golden Sparrow, Arabian
Waxbill Yemen Accentor, Arabian Oliveimped and Yemenesins, Yemen Linnet,

and Golderwinged Grosbeak. The six endemic species to Socotra Island include the
Socotra Warbler, Socotra Cisticola, Socotra Sunbird, Socotra Starling, Socotra

mportant

Phil byds and

Sparrow, and Socotra Bunting The distribution of endemic and semi enbliedsian

mainland Yemen and Socotra is shown in Tglale).

Table(4) Endemic and neagndemic bird species in Yemen

Species Endemic  to | Semi Endemic
Yemen
Alectoris melanocephala (Réelgge Partridge) 0
Al ectoris phil byi (Phil by|(d
Carduelis yemenensis (Yemen Linnet) 0
Cisticola haesitata ( Socotra cisticola) 0
Dendrocopos dorae (Arabian woodpecker) 0
Emberiza socotrane (Soqotra Bunting) 0
Estrilda rufibarba  (Arabian Waxbill) 0
Incana incana ( Socotra Warbler) 0
Nectarinia balfouri  (Balfour Sunbird) 0
Oenanthe lugens lugentoides (Mourning Wheatear) 0
Onychognathus frater ( Socotra Starling ) 0

an.

Ar abi a
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Otus senegalensis socotranus ( Socotra Owl) (o]
Parisoma buryi  (Yemen Warbler) 0
Passer euchlorus  (Golden Sparrow) 0
Passer insularis  (Socotra Sparrow) 0
Prunella fagani  (Arabian Accentor) 0

Rhynchoxtruthus s. socotranus (Goldenged Grosbeak) 0]

Serinus menachensis (Yemen Serin) 0]
Serinus rothschildi  ( Arabian Serin ) 0
Turdus menachensis (Yemen Thrush) 0

Theimportant bird areas of the Middle Easintainsa detailed inventory of 57 sites,
which are of vital importance for the conservation of birds in Yemen. These 57 sites,
covering a total area of 7 300 sq km or about 1.4 % of the area of the country contain
all the endemic or neaandemic bird species, asell as other rare, significant or
limited-range species. These sites, distributed around the country (including Socotra
Island), also represent prime ewmrism destinations in Yemen since, apart from
containing important and interesting avifauna, mafythem consist of relatively
undisturbed natural areas and are of great botanical interest. Some of them also
contain other interesting types of animals. However, none of these sites are legally
protected for nature conservation purposes (although sonye bmacovered by
traditional resourceise reserves, or Mahjur) and many of them are in serious risk of
degradation or destructiomi. Evans et al (1994) on the important Bird Areas of the Middle East

Freshwater habitats specially near biologically richdffais along coastal areas and
wadies are of particularly important for the following species: Carb Plover (Dromas
ardeola), Greater Sand Plover (Charadrius leschenaultii), Lesser Sand Plover
(Charadrius mongolus), Sanderling (Calidris alba), Little Si@dalidris minuta),
Curlew Sandpiper (Calidris ferruginea), Barled Godwit (Limosa lapponica), Grey
Plover (Pluvialis squatarola), and Redshank (Tringa totanus). Storks, herons and
egrets also occur on passage in small to moderate numbers but noaimnhport
concentrations have been discovered. White Storks (Ciconia ciconia) winter in small
numbers at freshwater sites and breeding
abdimii) (on Tihama rooftops), Reef Heron (Egretta gularis) (coast), Cattle Egret
(Bubucus ibis) (trees on Tihama and foothills), Grdmrked Heron (Butorides
striatus) (mangroves), and Pibkcked Pelican (Pelicanus rufescens) (mangroves);
though none have been censused.

Raptors frequently suffer more than other species in terms of both indirect (e.g.
pesticide pollution) and direct persecution. However neither is common in Yemen.
As a consequence there appears to be a healthy raptor population with some 17
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resident spaes and a further 15 occurring regularly on passage or in winter. The
limited information suggests that the country is in the path of an important flyway, at
least in autumn, for migrant Steppe Eagles (Aquila rapax), Buzzards (Botu spp.) and
Black Kites Milvus migrans) passing from their Palearctic breeding grounds to their
main wintering area in East Africa. Clearly there is an international responsibility to
ensure that these birds are unmolested. Within the Arabian Peninsula, Yemen is
probably now thenly country with a selfustaining population of Arabian Bustards.
This may in fact be partly supplemented by migrants crossing the Red Sea. The
species may be threatened from hunting on the Tihama, the only place where this bird
occurs in the country.

A number of these birds can be observed along the coast of Yemen. About 82 species
of sea and shore birds were recorded from the coastal area of Yemen along the Red
Sea; in which 14 species were endemic to the region. Fifteen species were also
recordedfrom the southern coastal region of Yemen. In Socotra Archipelago a total
of 70 species were known to be found, however the following species were endemic
to the region:

1- Phalacrocorax nigrogularis
2- Onychognathus frater

3- Passer insularis

4- Fringillaria socotrana

5- Cyaromitra balfouri

6- Incana incana

7- Cisticola haesitata

Reptiles and Amphibians

A total of 103 species of Reptiles and 8 species of Amphibians have been recorded in
Yemen (table 4 ). The reptiles of Yemen include 71 species ofl$izaB snakes and

3 amphibians, all belonging to the Order Squamata which comprises the largest
reptilian group. Turtles (Order Testudinata) are represented in Yemen by 7 species,
one terrestrial species (Geochelon sulcata), one freshwater species (Bedomad
subrufa) and four species of marine tu@le§he amphibians include 8 species
belonging to3 families.

Tablg 5 )Preliminary records of orders, families, genera and species of the classes of reptiles
and amphibians in Yemen.

Group Number
Family Genus Species
Amphibians 3 4 8

® See Section XXX under Marine Biodiversity for a list of species.
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Lizards 6 22 71
Amphibians 1 3 3
Snakes 7 22 28
Turtles 4 7 7
Total

The 71 species of lizards recorded in Yemen belong to 22 genera and six families, and the 28
snake species are shown in (Table).

Tabld 6 ). Number of lizard species and their families, recorded in Yemen.

Family Number
Genera Species

Agamidae 3 11
Chamaeleonidae| 1 5
Geckonidae 7 34
Lacertidae 5 9
Scincidae 5 10
Varanidae 1 2
TOTAL 22 71

Table( 7). Number of snake species, ahdir families in Yemen.

Family Number
Genera Species

Boidae 1 2
Colubridae 12 15
Elapidae 2 2
Hydrophiidae 1 1
Leptotyphlopidae 2 3
Typhlopidae 1 1
Viperidae 3 4
TOTAL 22 28
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INVERTEBRATE ANIMALS

The terrestrial Arthropods in Yemen are belonging to 5 classes, 38 orders, 313
families, 1833 genera and 3372 species(t89le Unfortunately all these species are
listed in the foreign literature and Yemen has no recorded specimens in its collections.

Tablg 8) Preliminary records of classes, orders, families, genera and species of terrestrial

arthropods in Yemen

Class Number

Order Family | Genus | Species
1-Arachnida 8 52 134 252
2-Malacostraca 1 5 7 11
3-Diplopoda 2 2 2 5
4-Chilopoda 2 4 6 12
5-Hexapoda 25 250 1684 3092
TOTAL 38 313 1833 3372

The Class Arachnida (scorpions and spiders) are second after the insects in the number of

species that have been recorded in Yemen.

It is represented in Yemen by eight orders, 52

families, 134 generand 252 species (Tab®e)

Tablg 9 ).

Preliminary record of orders, families, genera and species of the Class Arachnida

Order Number

Family Genus Species
Scorpiones 3 8 19
Amblypygi 1 1 1
Uropyagi 1 1 2
Araneae 31 85 160
Opiliones 2 2 3
Acari 8 25 49
Pseudoscorpiones 3 6 7
Solifugae 3 6 11
TOTAL 52 134 252

The remaining invertebrates recorded from Yemen are shown in (THbIg
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Table( 10 ) Invertebrates other than Archnida recorded from Yemen

Class Order Number

Families | Genera | Species
Malacostraca | Isopoda 5 7 11
Diplopoda Polydesmida 1 1 3
i Spirostreptida 1 1 2
Chilopoda Scolopendromorphg 2 4 4
i Geophilomorpha 2 2 3
Hexapoda 25 orders 250 1684 3092
TOTAL 30 261 1699 3115

Agricultural Biodiversity

Arable landcounts for 1.6 million hectares (3% of the country). It is estimated that
during the last 5 years about 1.4 million hectares have been actually under cultivation

in the year 2007. Main field crops are: cereals including sorghum, wheat, maize,
millet and baley; vegetables including potato, tomato, beans, cucurbits, onions,
carrots, crucifies, okra, eggplant and pepper; fruits including grapes, dates, citrus,
guava, mango, peach, apples, banana, papaya, apricot, almond and pomegranate; cash
crops including gt, coffee, cotton, sesame and tobacco; forage and feed crops
including alfalfa, sorghum and grasses.

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 remaimth(b7%
of the country) is mostly desert.

Farmers have utilized genetic diversity in different ways: by using suitable cropping
patterns and crop rotation systems (maximum benefits from rainfall), using crop
varieties highly adapted to specific conoiits at different agrecological zones,
using varieties (grapes, dates) with different maturity periods to supply the market
during the year. These and other useful practices need to be preserved.

Modem agricultural practices result in loss of much adjrcal biodiversity through
uniform practices, reduction in the importance of local and traditional methods of
tilage and husbandry and widespread use of pesticides. Once Yemen loses all the
local varieties and wild relatives of crops, breeds of sheegis gmnd camels, or even
breeds of salukis, it will be totally dependent on foreign imports for seed, plants and
animals.
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All plants, whether they are endemic, near endemic, threatened, vulnerable or
believed to be extinct, are important in maintaining ititegrity of their respective
ecosystems. Unless measures are taken to safeguard all species, then some of the relict
populations could face extinction in the near future.

The government identiied EPC as a steering and controlling institution and

strenghened its capacity in coordinating and facilitating information sharing between

relevant partners through establishing an effective data collection system, effective
and efficient procedures for the scrutiny and approval of investment, development
projecs and projects.

Establish a national land resource data base suitable for physical planning of
agricultural development at regional and-sabional level

Train the national staff in soil surveying at different levels of intensity, land use
surveying, &nd evaluation, agreconomic and agreociologic analysis particularly
where related to land use, land use planning techniques, data base establishment,
computer operations and soil laboratory and cartographic facilities operations

Towards this end and to enhance monitoring of habitat degradation, the Government
has establishment Land Resource Management Center in AREA (Damar
Govornorate). The center since it formation in 1998 has been surveying, searching
and collecting informatiolon various aspect of biodiversity and land degradation and
has succeeded in producing the following results:

x National inventory and data base development of fauna and flora.

x Land resource utilization studies and plans for watersheds in Abyan and
Shhwa.

x  Developing and guidelines and manuals for land resource utilization planning
and land degradation monitoring.

x  Soil survey, classification & mapping for Shabwah and Abyan Govornorates.

Wetlands:

Status of wetland ecosystems

The wetlands of Yemeare being degraded rapidly due to rapid development and
population pressure, withdrawal of water for irrigation, destruction of swamp forest
and many other anthropogenesis and natural causes. Large scale habitat conversion,
unsustainable harvesting polisieand lack of environmental consideration and
awareness have led to destruction of valuable wetland habitat for water birds and
other associated biodiversity.
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a. Marshes and lagoons, around Aden, which form a suitable refugeveral

species of birds.

b. Mangrove
the southern coast.

S

tes in t

he
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c. Valleys and permanent streams all over ¢ountry which support all kinds of

freshwater biodiversity,

amphibians, birds, and many plant species.

natur

coas

including microorganisms, various invertebrates, fish,

d. The swamps of Taiz, the only known site in Yemen for the globally threatened
Bald IbisGeronticus eremic

The manmanaged systems, on the other hand include the lake of Marib Dam which is
the largest freshwater body within the Arabian Peninsula. This lake can play an

important role in the conservation of large numbers of freshwater species.
fiDr.Hussien A. AL-Gunaid ,Deputy Minister for Environmental Affairs ,Ministry of Water & Environment Country Report

of Yemen Central Asian Flyway Action Plan Meetir2elhi, 10-13, June, 2005 f

Table (11 ) Yemen wet lands :

Wetland Coordinates: Location: Altitude:
Name Area
Wadi Surdud | 15°13'N, 43°20'E | 15 km northeast of Bajil | Unknown.
and about 65 km
northeast of AlHudaydah
Al-Hudaydah
and AFMahwit
Governorates
Red Sea 16°21 'N, 42°47'E| on the Red Sea coast 30,000 ha.| Sea level
Coast: Midi to 15°33'N, 42°41 | from the Saudi Arabian to 30m
to Al- 'E border near Midi south
Luhayyah for about 90 km
to Al-Luhayyah, 105 km
northnorthwest of A1
Hudaydah, Hajjah and
Al-Hudaydah
Governorates.
Islands off 15°28-16°02'N, | in the southern Red Sea| 5,000 ha.| Sea level
the 42°17-42°42'E north and northwest of to 36 m.
Northwest Kamaran Island, about
Coast 90-140 km
north-northwest of Al
Hudaydah, AldHudaydah
Governorate.
Red Sea 14°55'N, 42°55'E | on the Red Seeoast Unknown.| Sea level
Coast: Al- north from the city of A1
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‘Urj to Al - Hudaydah to A1Urj,
Hudaydah Al-Hudaydah
Governorate.

Al-Hudaydah | 14°49'N, 42°57'E | on either side of the maif 50 ha. Near sea
Sewage coastal highway about 1 level.
Lagoons km north of AlHudaydah

city,
Al-Hudaydah
Governorate
Red Sea 14°38'N, 42°58'E | on the southern Red Seg 12,500ha.| Sea level.
Coast: to 13°53'N, coast, 20110 km south of
Nukhaylah to 43°13'E Al-Hudaydah, Al
Wadi Hudaydah
Nakhlah Governorate.
Red Sea 13°48-13°19'N, | on the southern Red Seg 7,000 ha.| Sea level
Coast: Al- 43°14'43°18'E | coast between
Khawkhah to AlKhawkhah and Al
Al-Mukha Mukha, about 80 km eas
of Ta'izz, Ta'izz
Governorate
Dhubab Flats | 12°55'N, 43°25'E | about 30 km north 100200 | Sea level.
northwest of the headlan ha.
overlooking thesntrance
to the Red Sea
(Bab alMandab), Ta'izz
Governorate.

Ta'izz 13°39'N, 44°00'E about 10 km north of 250 ha. | 1, 250 m.

Sewage Ta'izz city, Ta'izz

Lagoons and Govemorate.

Marsh

Wadi 13°25'N, 44°15'E | about 8 knsoutheast of 90 ha. 1,200 m.
Warazan Ad Dimnah and 30 km
southeast of Ta'izz city,
Ta'izz
Governorate.
Aden 12°45'N, 45°02'E | immediately to the west| 10,000ha.| Sea level.

Mudflats and of the city of Aden, Aden

Marsh Governorate.
Wadi Jahr 13°58'N, 46°23'E | northof the Lawdar to 500 ha. 600 m.
Habban road, about 60
km east of Lawdar and 8
km
southwest of Ataqg, Abyal
Governorate.

Wadi Hajar 14°06'N, 48°42'E | near the Gulf of Aden 50-100 ha.| Nearsea

coast, about 70 km level.

southwest of AlMukalla,

Shabwa
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Govemorate.

Qishn Beach | 15°26'N, 51°45'E | near the village of Qishn| 100 ha. | Sea level.
on the Gulf of Aden
coast, about 60 km west
southwest of

Ra's Fartak, AlGhayda

Governorate.
Abdullah 16121'N, 52°20'E | onthe Arabian Sea coas 50 ha Near Sea
Gharib 20 km northeast of Al level.
Lagoons Ghayda, AlGhayda

Governorate.
Qalansiya 12°42'N, 53°30'E | near the village of 100ha. | Sealevel.
Lagoon Qalansiya on the

northwest coast of
Socotra Island, 55 km
west of

Hadiboh, Aden
Governorate.

Mareb dam Mareb dam 200 ha
basin

Status of marine and coastal ecosystems

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 Reddiea

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 Yemen represent a complex

and unique tropical marine ecosystem with extraordinary biological diversity and a
remarkably high degree of endemism. The Eastern Gulf of Aden and Arabian Sea

region is 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 Gul of Aden ar e designated Nnspe
international MARPOL convention.

Over 186 islands lie in the seawater of Yemen with distinct climatic and natural
characteristics. More than 151 of these islands lie in the Red Sea region. Among those
locaed in this region: Kamaran Island is the largest, and Mayoon Island, located in
the Bab Mandab Strait, has strategic importance. Most corals and coral habitats exist
around the Yemeni islands, but with different species communities.

No comprehensive up-d at e review of Yemenod6s coast al
available which could facilitate the work of theSEA study team. The present
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chapter is thus intended to cast an idea about the current status of knowledge
concer ni smarinég anch eoastal biological diversity.

Coastal and marine areas are currently under intensive pressures associated with the
growing use of their natural resources. If this situation continues unabated, it will lead
to the depletion of coastal and nmees divers ecosystems and reduction in their
productivity. Reversing this situation requires to move towards integrated marine and
coastal area management planning, addressing various threats contributing to marine
and coastal biodiversity loss. The mastportant present and potential threats to
marine and coastal biological diversity are:

A Alteration and loss of habitat, including destruction of watersheds;

Global climate change;

Pollution including from landased activities;

Invasion of alien speciesind over utilization of living marines and coastal
resources.

> > >

Other threats to the coastal and marine environment of Yemen include the
uncontrolled use of coastal zones, destruction of marine and coastal habitats and
ecosystems, spatial conflicts amongioas users, unplanned coastal reclamation, the
destruction of benthic habitats by bottom trawling and the destruction of endangered
species due to neselective gear.

To protect marine ecosystems of the Yemen Red Sea coast, including coral reefs and
other critical habitats by surveying on the marine ecosystems of the Red Sea,
establishment institution as a branch of the Marine Science and Research Center for
monitoring of marine environment, and Provide training of national counterparts
through overseasdining for higher studies and-aountry, onthe-job training.

A report to the Convention of Biodiversitg u mmar i zes the baseline for
biodiversity as follows:6¥ e men6s coast al and marine environ
attractive from itsrocky and sandy coasts to the saline mud flats, mangrove swamps, coral

reefs and seagrass beds. A total of 416 species were recorded from the Yemeni Red Sea
including 401 species of bony fish and 21 species of cartilaginous fishes (rays =5 species,

sharks = 16 species). A total of 169 species were recorded from Socotra Archipelago.
Compared to other parts of the Red Sea, the shallow nutrient rich waters above the wide
continent al shel f of Y &mseaocouatdees rathecimproperlys hi ng g
reflect the current knowledge of Yemends coast
the Red Sea and Gulf of Aden contain some of the world's most diverse and varied tropical

marine habitats and communities. The combination of high levels of siliveigreat
biogeographical complexity, and high levels of endemism found in these bodies of water

make them a region of global significance.

This is indicative of the fact that coastal and inshore ecosystem types are subject to
higher leveloof human pessures relative to offshore ecosystem types.

Table (12) marine resources

* EPA 2009. Yemends role in the conservation of biodiversity, 4" Biodiversity National Report
submitted to CBD 2009.
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no. ltems Species
1 Fish 969 spp
2 Mollusks 625 species
3 Crustaceans 53 species (Lobster 5spp and Shrimps 4
4 Echinoderm 168 species (Sea Cucumber 20 spp)
5 Algae 485 species
6 Macro algae 283 species
7 Sea grasses 9 species
8 Phytoplankton 283 species
9 Zooplankton 139 species
10 Sea and shore Birds | 102 species
11 Marine turtles, 4 species
12 Corals reefs 300 species
13 Coastal Fresh water| 3 species
vegetation
14 Halophytes 21 species

All species of marine turtles are regarded as endangered amuordisvide by the
IUCN. Four species of turtles were recorded from the Yemeni waters. These species
are:

1- Chelonia mydas (Green turtle)

2- Eretmochelysmbricata (Hawksbill turtle)

3- Caretta caretta (Loggerhead turtle)

4- Dermochelys coriacea (Leatherbacks turtle)

Caretta caretta was recorded from Socotra Archipelago only. In particular, Ras
Sharma beach is considered as the most important nestingatiea Green Turtle in

the entire Arabian Region, including the Red Sea and Gulf of Aden. Approximately
nesting 1,000 turtles were recorded in this area.

Marine Mammals

The dugong dugon (Sirenia) and several species of dolphins and whales (Cetacea) are
found in good numbers in several places along the Red Sea coast of Yemen. The
common dolphin Delphinus delphis and the sperm whale Physeter macrocephalus are
the only species recorded from Socotra Archipelago.
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It is important to limit these, initiate andplement sound integrated coastal zone
management for the sustainable use of Yem
including the identification and management of protected areas.

The coast of the mainland is suffering from pollution and saltwater iotries most
surface water is fully exploited upstream. The sea along the mainland coast and the
numerous Islands in the Red sea are within the heavily sea traffic route for every kind
of ships, and prone to oil spills from ships and oil terminals. Marittieadrhabitats

such as mangrove, seagrass, and important coastal sites for bird feeding and breeding,
are increasingly threatened by coastal development. If not planned correctly,
development in Socotra Island will have considerable environmental impact o
marine resources, including coral, fish and turtle species. Tourism attractions of the
country include possibilities for diving and snorkeling in the coral reefs of the Red
sea, the Gulf of Aden and Socotra Archipelago.

Moreover, coral reefs and seagrasnportant to fish and other marine life are
destroyed by trawling and other unsuitable harvesting methods causing loss of
productivity and threat to endemic and rare species. The formerly rich fish resources
on the country's continental shelf are now ue=t through outtake. Due to
overexploitation of resources, a number of animal and plant species, some of which
are globally threatened, rare and endemic to Yemen, are endangered or already
extinct.

Covers the utilization of fish wealth and maintaining imear monitoring and
inspection and quality control and development of fish exports and conserving the
marine environment and the proper management of fishing operations.

Yemen also has formulated groups of sector strategies and action plans for the
agricutural, fisheries, environmental and other development sectors enhancing the
resources wise management. Regulate the marine resources fishing by issuing, Lows
and bylaws which strictly inhibit fishing in the spawning seasons. Provide livelihood
alternativedor the local communities to reduce the pressure and excessive demands
on the natural resources. Besides, there are efforts to encourage the investment in the
marine aquaculture industry to provide food and to enhance the country economics.
Cooperation wh local communities and NGOs through providing awareness
programmes in using the traditional ways in natural resources management.

Good achievement been made in sustainable use of some biodiversity components,
however, the sustainable consumption neeuse efforts especially in scientific
research programmes and in formulation policies for sustainable consumptions of
biodiversity components outside the protected areas.

Yemen also devoting great efforts oil pollution or contamination to occur in the
coasal and marine habitat. In addition to the institution responsible for species
healing and habitat rehabilitations, there are special institutions were established to
prevent and control oil pollution in the Yemeni waters. Yemen also has prepared the
National Plan of Action to prevent land based activities marine pollution (NPA).

Group of training and awareness programmes addressing the sustainable use and wise
natural resources exploitation were provided to the local communities and
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stakeholders. Brironment friend methods and techniques imposed and adapted as
alternative to the bad practiced habitat destroyed methods such as fishing gears used
in marine fishing and irrigations techniques to conserve ground water. Many studies
been conducted on watguality, fish and marine resources stock assessments, fishing
grounds and the taxonomy of marine species. Protected areas have been declared,
with the main propose maintaining the ecosystem and provide alternative livelihoods.

The coast line of Yenmeis characterized by a variety of habitats which supports a
closely interlinked and forms a unified system of major ecological andnomic
importance. Table 13) presents an over view of the main coastal / marine habitats of
Yemen and their occurrermeAmong these habitats a number of sites are of special
scientific, ecological and economical interest along the coast line of Yemen

Marine / coastal habitats are endowed and combined with a high biodiversity in terms
of total number of flora and faunspecies. They also provide natural ecosystems
suitable for almost all kinds of commercial fisheries.

The flora and fauna of the Yemeni marine ecosystems are mainly of thedoiic

origin, with high percentage of endemic species. Previous studiesrgaly kmcused

on the description, distribution; potential and the state of health of their habitats.
These studies which clarified the general biota patterns were investigated by IUCN
(1987a, b), Price; etal (1987), EH&A (1989), Gary (1993), Dekker an€apelle
(1994), Rushdi; etal (1994), MA&P (19964, b); DouAbul and Haddad (1996).

Table (13): Main coastal and marine habitats of ecological importance

Coral | Mangrov | Palm Reed & Rock / Sabkha | Seagra| Turtle
reef e trees | Halophyt Algal ss Beds| Nestin
e g Sites

Abu Zahr Al Khawbah Abu Zahr Ahwar Al Fataq Al Luhayah Al Jabanah Al Quirm

Abdel Kuri Is. Al Luhayah Ahwar Qawb a Al Hami Al Mukha Al Urj Ahwar

Al Mukha Al Urj Al Fazzah Ras Imran Al Qiran Al Urj Ar Rauys Al Fataq

Bir Ali - Balhaf | Ar Rauys Al Jabanah Socotra ls. Burum Dhubab Bab E} Al Kawkhah

Mandeb

Broum Dhubab Al Manzar Wadi Riam Damqut Gholayfigah N. Dhubab Al Khobat

Creater Aden Habl Al Mujaylis N. Mujaylis Fowa Habl Habl Al Raydah

Darasa Is. Kamaran Is. Al Urj Al Fazzah Jebel Swada Mawshij Khor Kalfut Ar Ruays

N. Dhubab Midi Az Zahari N. Az-Zahari Khor Kalfut Midi Khor Areha

Omairah
Humar Is. N.Bab E} Gholayfigah Ras Qawboda| Salif Mawshij Hunish Is.
Mandeb

Hunish Archi. Salif Nukhaylah Ras Dharbat Al E. Ras Omran Midi Islands near
Midi

Khor Omairah Shouran(Bir Ali) Qatabah Shehir/Dhabbah Wadi Hassan delta | Nukhaylah Jebal Al
Raydan

Ras Fartak Socotra Archi. Shuheer East Shugra Salif Sarma
Jithmoun
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Ras Isa N.Wadi Raim Yetnoon Socotra Khor kalfut
Archi.

Samha Is. Yakhtul Gosier Qatabah Maabut

Shugra Ar Ruays S. Mawshij N. Dhubab

Socotra Archi Aden Ras Al Arah Shehir/
Dhubab

Tikfash Is. Suquiah Socotra

Ukban Is. Zugar Is.

Yakhtul

E. Nishtoon

Monoq

N. Ibn Abbas

Hodeidah

Table ( 14 ): Coastal Marine Sites of Special Scientific and Ecological

Interest along the coastal line of Yemen (IUCN, 1987; MAE, 1989; Rushdi; etal, 1994)

Site

Interest

Source

Perim Island

Coral reefs, hard bottom communitie

Ghadaf & Stim, 1983

Ghuraira Lagoon

Coral reefs, hard bottom communitie

Ghadah & Stim 1983

Ras al Ara Offshore shallows Red Sea & G. of Aden
Pilot, 1967
Khor Omaira Large protected bay, turtle feeding an CEMP,1985
breeding, sea grass, shellfish,
mariculture potential.
Bandar Fugum | Shallow bay, rich fishing CEMP, 1985

Ras Abu Quijara

Rocky shores, submarine hard bottor
communities, coral fields

Ghadaf & Stim, 1983

Farisi Lagoon Mud flats, bird and fish food resourcg CEMP, 1985
Aden Inner Mud flats, birdand fish food resourcey CEMP, 1985
Harbor

Khormaksar Exposed sandy beach CEMP, 1985
Beach

Shugra Offshore rocks, coastal reef RS & Gulf of Aden

Pilot, 1967

Jabal Shouran

A crater filled with salt water,
reportedly fringed with overhanging

Red Sea &G A Pilot

1967
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mangroves

Ghadarain Islets

Rocky communities, sea birds

Red S & GA Pilot 1967

Baraga Islet

Rocky communities, sea birds

Red S & GA Pilot 1967

Bandar Barum

Coastal reef

Red S & GA Pilot 1967

Ras Sharma/

Turtle breeding ground

MA&P, 1996 &

Jithmoun DouAbul & Abubakr
1996
Ras Fartak Rocky communities, sea grass CEMP 1985
Nishtun Rich fishing grounds, rock and mudd] CEMP 1985
bottoms
Liban Unique terrestrial/marine environmen Ghadaf and Stim 1983
turtles Sheppard, 1995
N-Midi Seagrass, Mangrov& Recreational IUCN 1987
sandy beach.
N-Habl Seagrass, Mangrove & Recreational | IUCN 1987
sandy beach, focal point for wild life
of the region.
Al-Luhayah Seagrass , Mangrove , Reefs on Hun IUCN 1987
Island
Ukban Island Sandy beach, coral red@ssil reef, IUCN 1987
fisheries area / nursery ground.
Ibn Abbas Mangrove, Seagrass, nursery / IUCN 1987
breeding / feeding areas.
Al-Salif Mangrove IUCN 1987 ; Rushdi,
etal 1994
Ras Isa Coral reef Sandy beach , Focal poinf IUCN 1987 ; EH & A
for coral reef associated species . 1987 ; Rushdi, etal
1994
Al-Manzer to Silt flats , dunes , sandy beach , paln] IUCN 1987
Ghulayfigah trees , nursery / feeding / breading
areas
Al-Fazzah Palm sand,eed beds, focal point for | IUCN 1987
the wild life of the region.
Abu-Zahr Sand beach , palms , seagrass , corg IUCN 1987
areas , ideal location for recreational
educational establishment
Mawshig Coral reef, Nursery / feeding / breedi| IUCN 1987

ground for reef fish and turtles,
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Recreational resource.

Ar Ru 6 ay| Sandy beach, palms, seagrass, IUCN 1987
Mangrove, salt ponds or sabkhat.

N-S Al-Mukha Coral reef & occasional seagrass beq IUCN 1987 ; Rushdi,
etal 1994

A total of 153 families and 969 fish species were recorded from the Yemeni waters.

Cartilaginous fishes include 11 families of rays and batoidei (44 Species) and18
families of sharks contain 68 species. The rest are bony f{€steichthyes) which
include 124 families and 857 species. Great numbers of which are under great threats
due to the intense fisheries pressure imposed on them A large number of these species
are sharks, reef fisher, and mollusk®r. Mohamed MahdiMarine resource3

Sustainable use of the marine and coastal environment is a potentially important
driver of development. Fisheries and aquaculture play important roles for food supply,
food security and income generation. Coral reefs;gsass andnangroves provide
coast al zones with i mportant biodiversity
ecosystems are rich but also already experiencing critical environmental concerns
such as declining productivity of marine flora and fauna, alteredtaloasgetation

and agricultural productivity, loss of mangroves, salt sea water intrusion, reduced
inshore fisheries and increased pollution which are mainly attributed tentade
activities as well as climatic causes. These are the major types of cuoaené and
coastal environmental concerns that could be exacerbated under climate change
impacts. If no adequate decisive actions are promptly taken, more challenges will
certai nl yrishegyetestratOyatd ClimatB Change April 2012. UNDP

Distribution and extent of the mangrove stands :
Only four species of mangrove are known from the Red Sea:

1 Avicennia marina

1 Rhizophora mucronata
1 Bruguiera gymnorrhiza
1 Ceriops tagal.

Three species have been reported from the Red Sea coast of Yemen.

Mangroves allocating along the Red Sea coast, Aden Gulf, Scotra Island and the near
and offshore islands of Yemen (Taldlb ). This represents well above 95% of the
mangrove areas in the country. Two areas reported to have mangroves were not
visited durirg this survey. The first includes the islands off the nedht coast,
particularly Tikfash and Humar that support small standdwi¢ennia marinaand

the second area is a crater lake, Kharif Shaaran, fring@dibgnnia marinalt is the

only mangrovestand on the 1400km Gulf of Aden coast of Yemen. All surveyed
mangrove forests, except for two, are mapecific stands oAvicennia marina
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The exceptions include Kamaran Island and two stands neduddydah, where
stands ofRhizophora mucronatacoexist with Avicennia marina Typically, the
mangroves grow as thin forests along the shoreline, on aeaffshore islands, and
fringing tidal inlets and channels 31locally known as khors. These extend landwards
along depressed areas forming shallowndated areas of various lengths. They are
more common on the north than the central and south coast. In some areas like Al
Luhayah and Midi, the khors are particularly extensive with permanently flooded
inlets often used as landing sites for fishing boats.

Table (15) Location and extent of mangrove stands surveyed in Yemen, July and August 2002

Stand Stand site Position Approximate

code length (km)

Midi 16A 216N, < 0.8
Between Midi and AHabl (1) 16A 206N, <02
Between Midi and AHabl (2) 16A 166N, <04
Between Midi and AHabl (3) 16A 156N, <035
Between Midi and AHabl (4) 16A 136N, <15
Between Midi and AHabl (5) 16A 116N, ¢35
Al-Habl 16A 096N, ¢ 7.0
Al-Buhays 15A 598N, <290
Between AlBuhays and ALuhayah 15A 496N, <220
Al-Luhayah North 15A 436N, <20
Al-Luhayah 15A 426N, <30
2km south of AlLuhayah 15A 41 N', 08
6km south ofAl-Luhayah 15A 396N, <15
5km south of AlKhawbah 15A 296N, <09
12km south of AIKhawbah 15A 276N, ¢35
lbn Abbas 15A 296N, <65
Al-Harounia mersa 15A 186N, <70
Between AfHarounia and AlSalif 15A 136N, ¢35
Kamaran Island 15A 226N, <¢7.0
Al-Urj 15A 066N, <08
North of Al-Hudaydah 14A 526N, <095
Hudaydah islets 1 (ArShura Islet) 14A 506N, <03
Hudaydah islets 2 (Gandal islet) 14A 536N, <015
Hudaydah islets 3 (Mugamalahislet) 1 4 A 516 N, < Few trees
Hudaydah islets4 14A 546N, <07
Between EIRowais and Yakhtul 13A 326N, <70
5km south of EMakha 13A 166N, <015
Between AlKadaha and AUbaidah 13 A 086 N, <16.0
El-Ghurairahat Bab alMandab 12A 446N, ¢15
Total 128.0

Although the mangrove stands are typically thin, ranging from 50 to 300m in width,
theirlength varies considerably from 100m to 028km (Table15). Thetotal length

of the mangrove forests surveyed along the Red Sea shore and near shore islands was
estimated at 128km. More than half of these (55%) are concentrated along the north
coast between Midi and Aluhayah.
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The mangrove stands are especialtfensiveat ABuhays (15A 596N, 42A
Al-Ha b | (16A 090N, 42A 4906E) . Distribution a
Sea coast may be classified into four areas according to ecological features:

1. Midi to Al-Luhayah area: mangroves staags most dense and extensive in this
areaforming a semicontinuous belt along the shore.

2. Al-Kkhawbah to Ras Isa: mangrove stands are less dense than the coastal area to the
north, interrupted by relatively large patches of bare shore.

3. Al-Urj to Al-Hudaydah: mangrove stands are limited in size and confined to a few
tidal inlets and small islets.

4. South of AlHudaydah to Bab @landab: mangrove stands are relatively thin and
widely separated from each other, influenced by the topography of theirsé@nmad

the higher aridity of the area. However, extensive stands are found where considerable

fresh water seepage exists.
(PERSGA)Status of Mangroves in the Red Sea and Gulf of BR&FT 09-05-2004

Impact and Potential Threats:

1- Camelgrazing:

Camel grazing was reported in almost all the mangrove areas surveyed in Yemen,
excluding stands growing on inaccessible islands. In Yemen camel grazing a major
factor causing mangrove degradation along the Red Sea coast. In areas affected by
camel grazing significant reduction in the number of trees, denuded patches, barren
depressions, destroy new generation and compaction of soil surface.

2- Cutting Mangrove Trees:

Cutting and removal of the mangroves is more destructive than camel grazing. The
impact is severe due to the limited size of most stands. Cutting is indicating to poor
enforcement and inadequate management specially in the north part of the coastal
areas of AlLohiah . In some areas, where dead standing trees are common, wood
collectionand felling is largely confined to the dry parts of the stand.

In areas affected by severe mangrove cutting, significant reduction in the number of
trees,

denuded patches, barren depressions with modified hydrological regimes. Besides
reducing tree covethat cutting provides passage to the dense inner parts of the stands
for camels to graze.

The combined stresses of grazing and cutting have accelerated degradation of several
mangrove areas near major population settlements along the coast. Assessment of the
status of mangrove areas in relation to the impact of camel grazing and cutting .

3- Mangrove mortality

Mass mortality of mangrove trees appears to be a serious problem in several
mangrove areas, particularly in the southern parts of the Red Sea coast in Yemen
(mangrove areas between-Ruays and Yakhtul and near-&huraira. In several

other areas localized pockets of dead standing trees were reported in Midi and some
parts of Bahr Ibn Abbas .

The major cause of the mangrove mortality in the Region appears to be localised
modifications to the topography of the coastal area. This |leatigetsion or
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blocking of tidal water flow and drying up of the mangrove stands. This may be
attributed to:
V Construction activities involving dredging and infilling on the shore e.g. for
new harbours, jetties, dams, bridges, and ponds for aquacultumrengbsh
V Diverting tidal water to feed salt pans through canals, e.g. the shore between
Al-Ruays and Yakhtul in Yemen.
V Excessive sediment loads or infilling b sand that has buried tidal inlets and
channels preventing flooding of the mangroves by seawater.

In many coastal areas, humisauced degradation of the mangrove and terrestrial
vegetation has lead to reduced soil stability, loss of sediment trapping capacity and
excessive movement of sand dunes from land. In some areas sand is transported by
wind through denuded patches created by grazing and cutting. The sediment is
deposited in the lower reaches of the tidal inlets and channels. This modification of
tidal regimes threatens the existence of the affected forests even where cutting or
camel grazing daenot significantly impact the inner stand.

4- Freshwater damming

Due to the lack of perennial rivers and the aridity of the Red Sea coastal area, the
main source of freshwater, beside desalination plants, is rain water harvested from the
lower reaches ahajor valleys. The population of the coastal area is increasing

rapidly. Industrial development and the urbanisation of rural areas has increased the
demand for freshwater. Soil dams are being constructed to harvest water from the
lower reaches of majorlleys (Wadi Mawr in Yemen). This considerably reduces the
amount of freshwater reaching the sea from surfaceffun

5- Pollution

Solid-wastes and garbage

Domestic soliewaste e.g. polythene bags and bottles, rubber, plastic and metal cans
etc. are dispsed of in large quantities near population centres. Several mangroves,
e.g. AFKhawbah and AHudaydah in Yemen. It is often dumped directly into the
mangrove stands or near them and is transferred by wind and tidal water becoming
trapped among the treesd their aerial roots. This has serious physical impacts,
particularly on young seedlings and pneumatophores and may interfere with water
circulation by blocking tidal channels. It may also disturb other mangasseciated

flora and fauna.

Organic pollution

Some mangrove areas in the Region, particularidéddaydah (Yemen) have been

under stress from sewage pollution for several years. Untreated or poorly treated
sewage flows directly into the mangroves or shore areas in vicinity of the mangroves.
The dfected mangrove stands are dominated by stunted, multistemmed trees.
Branched, twisting and dead pneumatophores are common. However, it is difficult to
attribute the effects to sewage pollution alone. Some of these stands also suffer stress
from other sotces such as camel grazing and cutting.

Coastal construction and changes in land use

Recently, the Red Sea Region has witnessed several construction activities such as
roads,

harbours, industrial sites, commercial areas, tourist hotels, airports, badgesels,
aquaculture ponds, saltpans, etc. Mangroves on the Red Sea appear to be less affected
by coastal infilling than those on the Arabian Gulf..



31

Objectives of mangrove management
The immediate objectives of mangrove ecosystem management in the Rlegidd
include:

T

Controlling the present impacts and stresses that are directly or indirectly
causing adverse effects on the mangroves. These include the unsustainable use
of the resources by allowing open access for people and camels and other
impacts.

Protection of mangroves against further degradation from potential threats in

the near future.

Extending the present mangrove areas by securing natural regeneration and
mangrove plantation.

The longterm objectives of mangrove ecosystem management simolldée the
development and implementation of an integrated management approach based on
scientific research and longterm monitoring to ensure sustainable use and
conservation of the resources.

Management strategies and prescriptive guidelines
Strategies d be adopted for establishing a proper mangrove conservation and
management system may include:

Vv

\%
Vv

< < < <

Providing finance and longerm funding commitments for conservation and
monitoring Programmes.

Establishing legislative and institutional frameworks.

Reviewingavailable databases and the establishment of scientific research and
equipment for longerm monitoring programmes to provide guidelines for
management.

Capacity building and training of local technical staff to implement the
management policies.

Ensuringpublic awareness and local community participation in conservation
andrehabilitation activities.

Providing suitable mechanisms and equipment required for implementation of
the adopted management policies.

Efficient implementation of management policiebased on sufficient
technical knowhow and periodic evaluation of the programmes.

The protection remedies may include:

M

Establishing an institutional and legislative framework, using environmental
laws and efficient management to implement protective ureasand enforce
regulations.

Prohibition and restriction of present activities causing mangrove degradation
including uncontrolled camel browsing and wood cutting.

Control of mangrove pollution and elimination of pollutants and their potential
threats.

Rasing institutional awareness of the need for mangrove protection and
conservation.

Feasibility studies and management of industrial and coastal development
projects and institutional participation in mangrove conservation programmes.
Public and private stor awareness and participation in protection plans.
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1 Establishing longerm mangrove monitoring programmes to monitor natural
and human inducecthanges and follow up for rehabilitation and restoration
programmes.

Mangrove rehabilitation and restoratioogrammes may include securing natural
Re-generation where possible by:
x  Estricting activities which disturb the growth of seedlings and young plants.
x oderatinghumaninduced changes and modification of the habitat, which
reduce the potential of mangroves to regenerate naturally. e.g. constructed
channels, which deviate tidal flow, freshwater damming, pollution.

Corals and coral communities.

Most of the corakeefs occur along the Red Sea coast and the Socotra archipelago,
with some sites in the Gulf of Aden. Corals grow on the Red Sea coast as both coral
reefs and coral communities on a variety of substrates. Coral reefs in the northern
Gulf of Aden are limitd by intense cold seasonal upwelling. Extensive coral reefs
surround the Socotra archipelago.

The coastline of Yemen is 2,500 km long, with two thirds in the Gulf of Aden. The
Red Sea and Gulf of Aden are markedly different environments and the reef types
reflect these differences. The Red Sea coral reefs are mainly coastal and island
fringing reefs, with some patch reefs and coral pinnacles; the reefs cover
approximately 25% of the coastline. Reefs fringe the limestone islands (e.g. the
Kamaran group or thsouthern Farasans), and the volcanic oceanic islands in clearer
water (e.g. the Hunaish, Zugar and Zubairy groups). There are strong seasonal
southerly winds, which stir up the sediments, reduce water visibility and stress the
corals. In addition, thesahallow waters experience comparatively high water
temperatures which further stresses the corals. The reefs are more like reef flats
without true crests and slopes.

Table (16): Species diversity of redfuilding stony corals from the Yemen Red Sea (Turak & Brodie
1999), NE Gulf of Aden (DeVantier & Hariri) and Socotra archipelago (DeVantier & AbdalAziz
unpubl.).

Taxonomic level Red Sea NE Gulf of Socotra
Aden islands
Family 14 14 14
Genus 56 38 56
species 176 100 253
Seagrass:

Sea grasseaslong the Red Sea coast of Yemen Féight species of seagrass, of 12
genera, have been described worldwide (Kuo and McComb, 1989). Eleven species of
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seagrass have been recorfiedn the Red Sea, including the Suez and Agaba Gulfs,
and nine along the Red Sea coast of Yemen (Barratt et al. 1987; Table 3.1)

Table: (16) Species of seagrass recorded from the Red Sea. Species with asterisk(*)
were recorded from the Red Sea coast@&m¥n by Barratt et al. (1987).

Halophila stipulacea*
Halophila ovalis*
Halophila ovata
Halophila decipiens
Halodule uninervis*
Thalassodendron ciliatum*
Thalassia hemprichii*
Cymodocea serrulata*
Cymodocea rotundata*
Enhalus acoroides*
Syringodiumisoetifolium*

=4 =84 -9_-49_-9_-49_-45_5_-°3_-°

Although seagrass is patchily distributed along the length of Yéieed Sea coast,
five principal seagrass regions have been identified offshore from Midi, Al Luhayyah,
Khawba (Khobah), Al Hudaydah and Dhubab (Price et al.1988). Thesmsegie
sheltered as described above.

There was little evidence that human activity is responsible for seagrass loss along the
Red Sea coast of Yemen. Epiphytes were abundant on seagas®iareasocation

of sewerage discharge. But this may be amhtphenomenon, as epiphytes were
found on seagrass in areas far from urban centers. Natural disturbance included
erosion of seagrass beds due to strong wave action , and dugong feeding trails off Al
Luhayyabh.

Turtles: -

Marine turtles were among the endareyl species which have great concern world
widely. Five species of turtles were recorded from the Yemeni water. Their nesting
and breeding ground extends along sandy shores of Yemen as indicated ih7Aable (
These species are:

No Turtle name Species

1- Chelonia mydas (Green turtle)

2- Eretmochelysmbricata (Hawkshill turtle)

3- Lepidochely®livacea (Olive ridley)

4- Carettacaretta (Loggerhead turtle)

5- Dermochelysoriacea (Leatherbacks turtle)

Table : (17)Turtle names and species
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However, the logger head turtle wasorded from Socotra Archipelago only (MAE,

1996 b). Although, turtles are among the endangered species, which have great
concernworldwide, and protected under national legislation, they are under threat
from human exploitation in Yemen. They are clsdi as endangered globally and

any additional threats to population levels will decrease their numbers even further.
Nesting beaches along the southern coast of Yemen are suggested to be some of the
best remaining nesting ground in the world for greetetyHirth&Carr, 1977).

Marine mammals:-

Cetaceans
Family: Odontocetes
Tursiops truncates Bottlenose dolphin
Tursiops aduncus Bottlenose dolphin
Delphinus delphis Common dolphin

Delphinus cf. D. tropicali§vVan Bree, 1971),  Tropical dolphin

Stenella longirostris Spinner dolphin

Stenella attenata Spotted dolphin

Stenella coeruleoalba Striped dolphin

Grampus griseus Risso's dolphin

Sousa chinensis Indo-Pacific humpback dolphin
Sousa cf. S. plumbé&. Cuvier, 1829), Humpback dolphin

Steno bredanensis Roughtoothed dolphin

Pseudora crassidens
Feresa attenuata
Orcinus orca
Peponocephala electra
Kogia simus

Physeter macrocephalus

Ziphius cavirostris

Family: Mysticetes
Megaptera novaeangliae,

Balaenoptera edeni
Balaenopteraacutorostrata
Balaenoptera musculus

Balaenoptera physalus

False killer whale
Pygmy killer whale
Killer whale
Melon-headed whale
Dwarf sperm whale
Sperm whale

Cuvier's beaked whale

Humpback whale

Bryde's whale
Minke whale
Blue whale

Fin whale
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Two classes of marine mammals occur in the Red Sea of Yemen. These are the
dugong Dugong dugon(Sirenia) and several species of dolphins and whales
(Cetacean); Table, 12). The common dolpb&iphinus delphigand the sperm whale
Physeter macrocephalugere the only marine mammals recorded from Socotra
Archipelago (MAE, 1996 b). Table (12) lists the most likely marine mammals to be
found in the Yemeni open waters. Dugong usually associated with seagrass beds of
the Yemen Red SdRushdietal, 1994.

Table (18):- lists the Cetaceans species of the Yemeni open waters

Coastal and Marine Biodiversity Issues

Habitat damage

Studies indicate a number of threats to marine habitats, especially the sea bed, from

fishing methods such as bottamawling. The marine species affected are,
consequently, sotbottom communities, demersal fisheries, sea grass ecosystems, and

corals. Thebycatchdé in fisheries, including mail
steadily increased. Land is scarce, and despite the 2004 tsunami coastal lands are

being coveted by nenoastal communities. Aquaculture, which was introduced as an

exsitu measure foharvesting marine species, especially prawns, is solely responsible

for destroying large tracts of productive coastal land and mangroves. Severe
deterioration undergoing to mangroves stands too caused by over grazing and wood

cut for fuel.

coastal deg@ation has been large development and infrastructure projects along the
coast as well as unplanned and unregulated growth in coastal areas. Ecosystems and
critical habitats that are constantly being challenged are mangrove forests, seagrass
beds, coral rds, small island ecosystems, coastal headlands and cliffs, coastal
wetlands, sand dunes, etc.

Lack of fisheries management

Lack of management policies and strategies makefistheries in Yemen coasts and

sea water un controlled, the lack of fisheries surveillance make it even worse. In
addition, to that the inability to undertake proper stock assessment worsening fisheries
management too especially during marine resourcearspg and breedingFish
landing out of the official landing site causes fisheries data scarcity which make it
difficult to determinate the causes of marine resources quantitate fluctuation. Bad fish
handling which is experienced almost at all artisarslefiies in Yemen undermine

the fish value and consequently its price.

Lack of monitoring and assessment fisheries Habitat :

Over-exploitation of bieresources
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Living bio-resources found in the coastal zone are heavily exploited, and often the
exploitation is unsustainable. This includes banned species such as sea cucumbers,
rock lobsters, sharks, cuttle fish, molluscs and some fish species. There is practically
no data available on the exploitation of any of these species. Fishing during the
spawning and breeding seasons undermine the marine resources organisms and cause
loose of marine resources of high value to the communities and the government at
local and naonal level. Fishing methods and fishing areas seasonal controlling lack
also causes species damage and disappearance.

Pollution:

The coastal zone receives waste generated by a number of point apdimton
sources, especially sewage, industrial efftaesediment, and agricultural chemicals,
notably fertilisers and pesticides. These contribute to the degradation of the quality of
coastal waters. There is very poor monitoring and management of marine pollution. In
most coastal cities, sewage is relehsato the sea untreated. There are no
effective/appropriate seawater quality and emission standards.

Invasive species:

Invasive alien marine species threaten biodiversity, marine industries (including
fishing and tourism) and human health, and unlikepils only get worse with time.

Ever since people began travelling in shipfrg
with them, including diseases, rats and, largely unnoticed, marine organisms. the
introduction of alien species as a major threat to marine biodiversity and a contributor

to environmental change. As these marine introductions, intentional and accidental,

can result from numerous human mediated activities, management responses need to

cover a diverse range of human activity.

In Yemen still there is no effort to count and determinate the invasive species, its
sources and ultimately its impact to the coastal and marine biodiversity in the country.

Weak implementation of laws

The coast g traditionally a jurisdictional boundary between lda$ed laws and
marine laws, and has rarely been recognised as an integrated zone of legal
competence. The earliest laws concerning the coast generally relate to the ownership
of coastal land and thewision between public and private property. CZM must,
however, operate within a legal framework, having either specific laws relating to a
particular area or being covered by general national legislation that covers resource
usage and conservation.

The Reublic of Yemen, over the past fifteen years, has enacted large number of laws
and bylaws conducive to natural resources and environment. However, most of the
existing national legislations in the Republic of Yemen have evolved in 4woad
fragmented ash uncoordinated manner, leading to overlapping jurisdictions, and weak
enforcement of the said laws. Furthermore, some legislation which is currently in
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place is either outdated or inadequately addressing environment conservation and
natural resources magement even though most of them issued for natural resources
management and conservation purpose. On top of above constraints, many laws lack
complementary byaws, guidelines and standards for their effective enactment.
Inadequacies in legislative framemkoof national institutions have weakened the
institutional performance in managing of natural resources leading to accelerate
environmental degradation.

There is poor integration of marine and coastal biodiversity concerns in the
Environment and naturaésources legislations and lack of awareness and sensitivity
towards the issue of marine and coastal biodiversity among the judiciary,
policymakers, decisiomakers and administrators. These gaps extend to laws that
govern conservation and management. Meeg, current legislation and institutional
mechanisms for protected area conservation and fisheries are inadequate and do not
accommodate contextual models and frameworks for fisheries management and
marine conservation.

The loose and decentralized worimelationship between concerned agencies has
resulted in a weak coordination, integration, and harmonization of overall efforts
devoted for halting natural resources degradation. The limited financial and
information resources limit the abilities of orgeations and institutions to
collaborate. Furthermore, there are number of root causes which influence the
performance of national agencies responsible for environmental management. These
include: insufficiency of qualified specialized manpower; uncleat duaplicated
mandates of environmental agencies, absence or incomplete organizational structure
and job descriptions, and lack of appraising system for evaluating staff performance
associated with absence oflayvs and internal operation system.

Knowledye and awareness

There are huge gaps in knowledge and understanding of many aspects of marine and
coastal biodiversity such as sea grasses, corals, impacts of climate change, etc. There
are also gaps in documentation of the anthropologsmalid economic, indigenous
knowledge and practices of coastal communities. Moreover, there is no single
stakeholder or platform that provides coordination and knowlaeég&orking.

There is a lack of qualitative and quantitative data on the status calnaswurces in
Yemen. Consequently, public awareness of environmental degradation, especially
among decisiomakers and relevant agencies is still very poor.

It is further complicated by the lack of awareness and communication strategy and
action programms. Furthermore, there isadequate integration of coastal and marine
resources importance into formal education programs and curricular, which in turn
limits public appreciation of such issues.
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Research on environmental issues is still poor or nonseligseither due to
inadequate financial resources, infrastructure and facilities for research institutions
and/or to the lack of trained human resources.

Financial constraints is the most limiting factor, which hinder research institution
capacity to diver concrete scientific knowledge to improve policy makers and public
understanding of biodiversity and natural resources issues at whole and coastal&
marine resources exploitation in specific, thereby causing low level of societal
commitment towards #se issues.

As for information constraints related to policy development and research, it is worth
mentioning that Yemen has considerable difficulties in the acquisition of reliable and
timely information base, and the information related to fisheriesvarthe resources
almostnot sufficient and not real which make itappropriatefor to use for planning

and implementation of sustainable development strategies and management of natural
resources.
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Q2: What major changes have taken place in thstatus and trendsof
biodiversity in your country?

Most protected area already declared to be protected and areas planned to be protected
were defined and mapped as well as high resolution satellite images of these areas
were prepared.

The total area ofuwrrent protected sites a#69.14 square km., as well as nikey
Biodiversity Areas (KBAs) with total area @6592.13square km. are proposed to be
included in the network which would encompass 6 % percent of the entire Yemen.

Gapsto achievel0 %0 f Y e enére d&es, and in holding the proposed ajmast of selected areas sites of:

1- global significance for biodiversity conservation
2- matched the IUCN categories.
3- areas with exceptional concentrations of endemic species and undergoing eat&ssoaf habitat
4- communities of species that form a{gieographic unit such Soqgotra and Camaran Islands
5 Areas of an important relict of a vegetation types such as J. Fartdlaf@dra) , J. Eraf (Lahj) and J. A
Arays (Abyan)
6- most of the sites are maiag in terms of species richness
How these sites should be managed.

Under the Yemeni society conditions selecting and effectively managed networks of protected areas are so difficult.

O Area Km

30000 -

25000 A

20000 A

15000 4

10000 4

5000 A

O.

Curent protected area Proposed new protected area

Figure 1. Current and proposed key biodiversity areagKBAS).
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Gaps to achieve our goal in protecting the proposed areas

Zonez

DESERT

Islands

Semi desert
South-est mountains
South-est foothills
Coastal plain
Southern mountains
Western foothils
High mountains
Southern foothills
Plain
Lowmountains

WADIS

Area Km2
16149.34
428112
325761
321085
897.75
534.45
518.47
42828
200.55
128.11
95.15
87.13
7232

%

4500
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3500
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500

54.08146
14.33676
10.9092

10.7526

3.006416
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1.434239
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0.429019
0.318642
0.291784
0.242188
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Figurg 2 ). The Area in KM2 with percentage of each ecosystem holding KBAs.

Desert Ecosystem will be represented very well (54%) in the proposed KBAs.

Table( 18) . shows Area in square meter and square kilometre of each KBA with their
ecological site

Table( 18) . The Area in square meter and square kilometre of each KBA with their ecological site

Id NAMES Ecosystem Class | Governorate km2

1 HAT DESERT 2 Al Maharah 11184.4
2 JARDAN SHABWAH DESERT 2 Shabwah 5103.5
3 SOCOTRA Islands 1 Hadramaut 3704.1
4 J. TOR SEEBSN Southest mountains | 2 Hadramaut 32224

ADH DHLIAAH

5 SHABWAH Semi desert 2 Hadramaut,Shabwah | 3113.5
6 TARIM Semi desert 2 Hadramaut 1441.4
7 HUF Southest foothills 1 Al Maharah 468.9

8 RAS FARTAK Southest foothills 2 Al Maharah 436.5
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9 AL MA AFER Southern mountains | 2 Taiz 397.6
10 AL LUHEYAH AND MIDI Coastal plain 2 Al Hudaydah, Hajjah | 178.6
11 ABD AL KURI Islands 2 Hadramaut 1335
12 J. ALARAEES Southern foothills 2 Abyan 128.1
13 ZOQAR Islands 2 Al Hudaydah 121.4
14 J. ERAF Southern mountains | 2 Lahj 120.9
15 KAMARAN Islands 1 Al Hudaydah 106.7
16 WUSAB AL ALI High mountains 2 Dhamar, Ibb 104.0
17 QISHN Coastal plain 2 Al Maharah 97.0
18 BIR ALI AND PELHAF Coastal plain 2 Shabwah 96.4
19 ALHAWBAN Plain 2 Taiz,Ibb 95.1
20 HONAISH ALKOBRA Islands 2 Al Hudaydah 71.4
21 W. ANNAH WADIS 1 Ibb 67.3
SHARMAH AND

22 JATHMON Coastal plain 2 Hadramaut 62.2
23 MAQBANAH Low mountains 2 Taiz 57.5
24 Utomah Western foothils 1 Dhamar 448.5
25 BURA Western foothils 1 Al Hudaydah 475
26 JAZIRAT ANTUFASH Islands 2 Al Hudaydah 42.5
27 Islands 2 Hadramaut 42.2
28 SUMARAH High mountains 2 Ibb 39.0
29 ZAMHAR Islands 2 Hajjah 38.2
30 ALMAFRAQ Western foothils 2 Taiz 35.1
31 KHAWOR UMAYRAH Coastal plain 2 Lahj 34.3
32 J. MILHAN Western mountains 2 Al Mahwit 29.6
33 ALZBIR Islands 2 Al Hudaydah 23.0
34 BIR ALI AND PELHAF Coastal plain 2 Shabwah 20.5
35 BUQLAN Islands 2 Hajjah 12.7
36 MAYYUN Islands 2 Aden 12.2
37 AL BADI Islands 2 Al Hudaydah 11.0
38 RAS AMRAN Coastal plain 2 Aden 10.5
39 HONAISH ALSOURA Islands 2 Al Hudaydah 10.2
40 AL URMAK Islands 2 Al Hudaydah 8.8
41 BAB ALMANDABB Coastal plain 2 Taiz 8.5
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42 J. ALTIR Islands 2 Al Hudaydah 8.4
43 QULENSYA Islands 2 Hadramut 8.2
44 RAS AMRAN Coastal plain 2 Aden 6.4
45 W.ALDABAB WADIS 2 Taiz 5.0
46 ALARIRAH Coastal plain 2 Taiz 4.4
a7 J. AL LUAWZ High mountains 2 Sana'a 4.2
48 J. ALTAKER High mountains 2 Ibb 3.7
49 Islands 2 Hajjah 2.7
50 Islands 2 Shabwah 1.0
51 Islands 2 Aden 0.7
52 J. SABER High mountains 2 Taiz 0.4
53 HESN HABB high mountains 2 Ibb 0.3
54 Hadiya, Rayma Western foothils 2 Raymabh, 345.6
55 Al- Heswah Coastal plain 1 Aden 4.1
56 Aden lake Coastal plain 1 Aden 0.9
57 Aden lake Coastal plain 1 Aden 10.7
57 Al-Memlah Coastal plain 1 Aden 10.7
58 Al-Wadi Al-Kaber Coastal plain 1 Aden 1.3
59 Khwor Ber Ahmed Coastal plain 1 Aden 13.1
Key 1 = Class : Current protectacka 2 = Proposed to be protected area

Evaluating biodiversity distribution and status

These can achieved by:

1- Selecting biodiversity elements,

2- Capturing ecosystem elements.

3- Capturing species elements in particular endengered, endemic and near
endemic

Current distribution of biodiversity

For future gap analysisioosing some focal elements of biodiversity that give a
reasonable representation of each KBA are important. Intensive survey by specialists
to gather sufficient biodiversity information fronBis as well as mapping the
distribution of rare, endangered and endemic species are needed.
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o Insufficient survey and
| information by non
i (] | biodiversity  specialists
.+ | will waste money and
RZR 0 el represent wrong and
S T inaccurate  biodiversity|
= information to carry on
''''' ;| gap analysis

Representing the biodiversity ofAreas (KBAS) that have been proposed to be protected

Representing the biodiversity is not an easy tasie available biological data that

have been gathered are not complete and not on the precise aims of the gap analysis,
as well as none of these areas has complete data on all species. To be the future gap
analysis and planning processes efficient intensiedical survey in these KBA

with general to finer and more accurate information are needed. the collection of
indicators used to identify distribution of biodiversity in a gap analysis needs to be:

1- Representative of the total biological and biodivgrsiements
2- Recorded well enough, adequate and updated data on biodiversity
3- Gathering understood information to other stakeholders

These should not be done precisely and accurately if there are no specialists on
biodiversity, andhe level of accuracy isased on accurate knowledge of many
species.

Providing specialists on biodiversity and ecologists is a challenge for Yemen. There is
a lake or insufficient of information (e.g. Realms, landform, geology climatic,
ecosystem, species and habitats that eamsled in a gap analysis.

Tools for biodiversity assessment

Yemen has not have extensive biological records, however there are quite reasonable
data, the EPA presented the comprehensive flora plant list of Yemen in 2000 and the
updated of this work will be prepared in December 2011. In addition there are few
existing data on vegetation that national researchers can draw upon to help prioritise
particular places to be protected. Satellite images and GIS databases, can help fill
information gaps about broad vegetation patterns. But obtaining images are quite
expensie.
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Analyzing protected area distribution and status

The distribution, location and area of all protected areas:

The following maps show the location of protected areas:

45°0'0"E 50°0'0"E
= f £
=3 =3
S N2
5 5
2 A >
- -
= =
o e
=] =3
IS S
=) %o
= =
° e
o =3
§ §
~ ~
- -
Z |eozoss =
o [ 2 £
e = o
2 2‘:40 e
=z % z
=3 =3
s4* =
S S
o o
- -
= =
o e
° =3
15 5
= =
= -
= =
o | e
4 B Current protected area 4
T [ ‘ Proposed new protected area ’— Y
= =
§= [:l Yemen A 27 43 >
2 e
&~ |0 625 125 250 375 500 &
-~ ~
-—— Km
T
45°0'0"E 50°0'0"E
45°0'0"E 50°0'0"E
z f f Z
o | o
Bl ‘ — 3
o e 2
- o -
»’/v
= 7 z
° S e
o : o
© / ]
- Y -
TN [
o N ———__ / =z
0 - —_— 5
o i o
=0 — ro
g S
~ ? ~
-~ l_]' ) -
ik
Z poaoss / =
A °
= 5 Fo
© 26, ©
- | 2625 -
37~
Z oy @ e z
=] =]
5" -5
n - )
- B, & -
L £l
= ® =
= 2 24 ?3 2
e £ 48 e
<+ 20 ® -
- g 2, > -
a5 S
=z » g A z
(4 - W 4
° — [ - B e
® ] /3B ™
- 38 a1 . ' -
= =
° $a o
o7 o
o~ |0 625 125 250 375 500 ]
-~ -
[ = S— Km
T
45°0'0"E 50°0'0"E

I coastai pian , 22 [ coastal plain , <nui> [l High mountains, 24 [T 1stanas, 15 ([l 1sianos, 35 [ 1siands, 49 B semidesert, & B wAois, 21 ] vemen

I cosstai plain coastal plain, 10 [JJll Hion mountains, 28 [ | 1stancs, 20 [l 1stencs, 36 [ 1stancs, 50 I south-est tootins, 7 [l waoiS, 45 s

I coastal piain , 34 [l coastaipiain, 17 [l Hioh mountains, a7 [l 1siancs, 26 [ 1stands, 37 ]| 1stands, 51 B southvest rootnins, & [l Westem foothiis, 25

I coastal piain , 38 Coastal plain, 18 High mountains, 48 [l 1s1ancs, 27 [ 1s1ancs, 3o [ Low mourtains, 23 [ South-est mountains, 4[] Western foothiis, 30

Coastal plain, 41 [l OESERT. 1 [ High mountains, 52 [ 1siancs, 29 [ 1stanas, 40 [ Low mountains, 32 Southern foothilis, 12 Westam foothils, <Null>
[ coastal piain , a4 [l DESERT, 2 I sanas, 11 1stanas, 3 [l 1stanos, 22 [ Piain, 19 I southern mountains, 14 [l nioh mountains, 53
Coastal piain, 45 High mountains, 16 Isfands, 13 1slands, 33 Islands, 43 Semi desert, § B southern mountains, 9
= | = =3 = =

Map 3. Key Biodiversity Areas of Yemen
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GENERAL STATE OF PROTECTED AREAS IN YEMEN

The World Wildlife Foundation (WWF)
effectiveness of protected areas where

intends to

improve management

possible through implementing

recommendations fronmdividual assessments. Analysis of protected areas by the
WWF network has identified a series of key steps that from experience, they believe
are almost always the minimum requirements needed for effective management.

Dudley and Stolton (2003 e vel oped a

for protected area

management 6. [

Not eo
dent

AGui dance

legal designation; demarcation of PA boundaries; clear management objectives;

operational plan; operational budget;mtoring plan.

The guidance note also identified the two additional requirements and these involve:

f

on

e

S
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1 Improving relations with indigenous and local peoples and increasing their
participation in management structures

1 Reducing threats to protected areasipaldrly through illegal exploitation of
resources.

Legal designation and the creation of protected areas

It is important to note that protected area status does not suppose that the protected
areas are being effectively managed. Many of these areanttyilack the capacity
for effective management.

All six assessed protected areas have been legally declared and gazetted by law.
However, for both Autma Protected Area and Kamaran Protected Area there are no
regulations governing them. In addition the&re no management activities in place
due to funding lacks.

Management Effectiveness

Management of protected areas has been mixed. Weak areas include ecological
outputs, research and monitoring. There are a number of strengths, including design
and layow of the protected area and legal security. Critical management issues
surround zoning and boundary demarcation in protected areas, surrounding land use,
critical site level law enforcement, infrastructure, staff numbers and employment
conditions, commumjtoutreach, conflict resolution and communication. Furthermore,
capacity building appears to be a relative weakness and is critical at mostly all the
PAs. Likewise public education and awareness on the importance of protected areas
in biodiversity consrvation are very limited.

Though training has been given some focus in particular sites, there is still need for
greater emphasis on capacity building. Likewise, greater efforts are needed to ensure
that environmental protection goals are incorporatedeamoedded into all aspects of
policy development. There is also need for improved levels of collaboration and
cooperation amongst natural resource departments.

The general feeling is that the areas protected to maintain natural processes are quite
inadeqiate. There are no periodic assessments to determine gaps and weaknesses to
the system on an ongoing basis.

There are factors external to the system that directly affect management effectiveness
and are an essential part of the management context to be considered in the
evaluation. While there may be no direct control over these types of challenges or
issues, thy must at least be recognized. Climate change is a critical factor both
currently and in the future. However, it was noted that climate change and natural
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disasters were beyond the control of protected area personnel but that at least they
need to be aclowledged and respected. PAs proville ecosystems and habitats in
which important biodiversity reside and can be sheltered from the effects of climate
change. Ensuring that PAs exist within a system can in some ways hetpriize or
mitigate the effe& of climate change on them.

LIST OF IDENTIFIED PAS MANAGEMENT GAPS

Planning

T
T
T
T
T
T
T

Input

A=A -89 _49_-9_-9_49_°5_-°9_-°_--°

Inadequate protection objectives
Lack of consistent policies
Shortage knowledge of PAs staff
Limited community support

Lack of PAs boundary demarcation
Weak law enforcement
Inappropriate surrounding land use

Shortage of PAs staffing and inadequate PAs staff skills
Inadequate training programme

Insufficient employment conditions

Inadequate communication with adjacent land users
Lack of communication with local commuieis

Lack of proper inventories

Insufficient field equipment

Limited staff facilities

Shortage of visitor facilities

Limited PAs management Budget

Insufficient PAs financial management

Inadequate resource allocation for PAs implementation

Process

=4 =4 -4 -4 _-45_-95_-9-2

Lack of PAs Institutional Capacities

Lack of inventories

Lack of threats analysis and recording

Lack of day to day work plan

Limited community participation in PAs management
Poor record of impact to PAs

Lack of ecological and social research

Lack of montoring and evaluation
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Table (19) Base line information on Yemen PAs

NO | Protected | Location Type Date Legal Policies Situation Implementation Status
areal/site established Status

1 June 05, 1999 | Cabinet - No Management No management setup in
Autma Dhamari Terrestrial declaration | plan place _ .

Autma no.137 The NGOs active with some
project funded by donors

2 Coastal/M | Sep.27 2000 | Presidential | Management plan Day to day Active

arine and declaration | been prepared management process for the
Socotra Hadramout | Terrestrial no2 7 5 according to site PA with support of
thorough studies International donors and the
government.

3 Hawf Al-Mahara | Terrestrial | Augast.16 Cabinet Management plan No management set up in
Nature 2005 declaration | been prepared place
Reserve no.2 6 0 according to site
(HNR) thorough studies

4 Jabal Al- Terrestrial | January ,2006| Cabinet Management plan The management process
Bura'a Hodidah declaration | been prepared initiated by 2007 with
National no24. according to site support of the SRNMP | and
Park thorough studies still ongoing
(JBNP))

5 Wetland | Augast,01 Cabinet Management plan Management has delegated
Wetland 2006 declaration | been p'repareq NGOs. Thg_manag_ement
Aden Aden no304. according to site process |n|t|ate_d W_lth suppol

thorough studies of SRNMP during its phase |
life period.

6 Coastal/M Augast.16 Cabinet No Management plan] No management activities in
Kamaran | Al- arine 2 009 |declaration place.

Island Hodidah no3 1.0

7 Malhan Al- Terrestrial ,2010 Cablnet.
Forest Mehweet declaration

no.349

8 Terrestrial 2010 Cabinet
Wadi Anaa | IBB declaration

no.389

9 Coastal/M | Still on process | Under Management plan No management activities in
Sharmah arine, Sea processing | been prepared at resy place

Hadramout .
Jathmoun turtle nest of site thorough
studies

10 o Shabwah Coastal/M | Still on process | Under Management plan No managemerdctivities in
Bir Al - and arine, processing | been prepared at resy place
Burum Hadramout Nursery of site thorough

area

studies
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Current status of protected areas

Current protected areas are without or poorly managed, or with management objectives that do not
correspond with the needslwbdiversity(see table9).

Human activities have affected all kinds of habitats in one way or another. Some eictheses
and their effects are:

1- Arial photographs show that, during 1972 988, up t o 60% of Bur a:
deteriorated. Over 53% of its woodland and 13%hefliiodiversity, have disappeared.

2- Sharks are facing aggressive fishing for their flesh and fins, especially at the southern coasts

3- Coral reefs are being destroyed in the expense of developing harbours. A good example is tf
damage caused to the coastaitpcted area at Balhaf, in Shabwa Governorate, where a
harbour is being constructed for the export of liquefied natural gas.

4- 1 bex hunting and |l eopard killing in Wadi

5- Overgrazing by sheep, goats, cattle and camels.

6- Woaod harvesting for construction, firewood, manufacture of furniture and beehives.

7- Expansion of agriculture and/or urbanization on the expense of natural habitats

Assessing and Evaluating Current biodiversity status of some communities and protected areas
using spatial software and data to develop suitability indices for further gap analysis

To evaluate ecological condition of woodland, shrubland or grassland community conditions. Using
GIS techniques, the experts delineated polygons of current and pastiodgy cover or status . In

case of Wadi Anna protected area (freshwater ecosystem) the main wadi and small tributary
ecosystems can be used as the spatial assessment unit, here maps of patterns of road/stream cros
and land use are needed.

Gap analyss relies on different data layers. These are:

The distribution of actual vegetation types or communities,.

The distribution of land use

The distribution of land ownership

Topography map

The distribution of endangered and threatened species.

The distribution of species of conservation concern (rare, endangered, endemic, near
endemic), and economically important species

ouhwnNE

A gap analysis itself literally consists of overlaying a map of biodiversity on a map of

protected areas and seeing wheregttep s ar e . Maps of 3 protected
and distribution of ecosystems and species are available
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e - .I Jabal Bira’ protected area
- Gap analysis is a method for evaluating
" el . w the status of biodiversity protection at
!« o & '_"".-."..‘:i- 1] I . I I b - d
Loas 2 ~ge < large spatial scales by examining an
3__‘ comparisondata on the distribution of

habitat types, the distribution, the
status and the geographic ranges of
biodiversity, and land use changes, and
then to determine what the next
course of action for a project or process
improvement undertaking should

be, as well as to see where the
protected area is adequately reserved
and managed.

Zoning

Vegetatio
ntypes

Topography & land use

Wadi Anna Protected area, |Ibb Governorate

Wadi Annah protected area, Ibbrepresenting the status of biodiversity by examining and comprising data on the
distribution of different habitat types.
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Dracaena serrulata is one of the threatersggkbcies, with

- very limited distribution. It is currently not represented in
any protected area, new proposed areas to be protected

will inchide this snecies

Juniperus procer# one of the threatenedpecies, with
very limited distribution. It will be represented well in the ‘

new pronosed protected areas

Representing some of threatened plant species in the protected area

Future activities to be done:

The aim of future activities should focus to paeiregional assessments of the conservation status
of local species and natural land cover types and to facilitate the application of this information to
land management activities. This can be done through the following process (GAP, 2007).

1. Map the landccover of the current and proposed protected areas.
2. Map the distributions of species and vegetation types.
3. Identifying biodiversity elements such as Climate, Elevation, Soil, Watersheds
4. Document the representation of plant species and land cover tygresgnmanaged for the
longt er m mai ntenance of biodiversity such a
5. Recording the Red List Data of endangered species



