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1 INTRODUCTION

This state of he environment report is the first in a series of reports to be produced in
reponse to the drategy of environmental assessment outlined in the second Nationd
Environment Action Plan. NEAP Il cdls for continuous assessment of the date of
environment of Madives, induding impects of human activities on land, freshwater,
lagoons, reefs and the ocean and the effects of these activities on human hedth.

In the Mddives, the principle of sustainable development is fully embraced by the
government and the people. Pursuing sustainable development is not possible without
adequate and accessble information. In achieving sudainable development, there is
concern about aspects of environmenta qudity such as cdimae change, loss of
biodiversty, qudity of water resources and eroson of beaches. Decison makers need
reliable data on these and other key indicators of the dtate of the environment. The
public aso needs to know how the environment is changing.

Stae of the environment reporting is one of the most useful tools for informing about
the environment. It describes the present conditions and trends in the environment as
well as pressures or dresses and dtrains on the condition of the environment caused by
human activities It dso provides an opportunity to track performance levels of

response measures undertaken to address the pressures.

This date of environment report has three main chepters. The date of the physicd
environment: the atmosphere, the land, marine and coastd aess, freshwater and
biologcd diveraty is described in the first chapter. The second chepter identifies the
man pressures on the environment such as population, housng, human settlements,
waste disposa, freshwater use, energy use, transport, sewage disposd, fisheries and
tourism. The pressures chapter dso covers issues such as climate change and natura
disasters. The third chapter of the state of the environment report contains the responses
taken in the Mddives over the lagt five years to address the critical environmenta
concerns.

The Maddives firs produced a dtate of the environment report for the United Nations
Globad Conference on the Sustainable Development of Smadl Idand States in Barbados
in 1994. This report presented a descriptive overview of trends in development and
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Introduction

environmental conditions a that time. The present date of the environment report
builds on the first report and presents new data sets and new information. The present
report uses the best avalable scientific information and presents accurate data and
information in a balanced way and without bias or modification.

The date of the environment report 2001 is produced by the Ministry of Home Affairs,
Housng and Environment, in cdose consultation with reevant government agencies as
well as privae inditutions. The report uses a range of data sources including those
presented in the Statisticd Year Book 2001 published by the Ministry of Planning and
Nationa Development.

This report dso serves to meet some of the reporting requirements of internationd
organizations of which Mddives is a member. The decison of the meeting of the
Environment Minigers of the South Adan Associaion for Regiond Co-operation
(SAARC) and the Globad Environment Outlook process of the United Nations
Environment Programme (UNEP) brings with it reporting obligations on the condition
of the Mddives environment. The Regiond Office for Asa and the Pecific of the
United Naions Environment Programme through their Environment Assessment

Center provided technica assistance to the reporting process.

This report atempts to provide comprehensve and useful information on the date of
the environment of Maddives The Ministry of Home Affars Housng and
Environment will welcome any comments the reader may have on the reported data, the

framework or on the approach.
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2 STATE OF THE ENVIRONMENT

2.1 Geography and Land

The Madives consds of a chan of cord atolls, 80-120km wide, stretching 860km
from lditude 7°6'35'N to 0°42'24’S, and lying between longitude 72°33'19°E to
73%46'13'E. These cord aolls are located on the 1600km long Laccadives-Chagos
submarine ridge extending into the centrd Indian Ocean from the southrwest coast of
the Indian sub-continent. The Madives shares boundaries of its Exclusve Economic
Zone (EEZ) with Sri Lanka and India on the northeast and the Chagos Idands on the
south.

It is believed that the Madives was formed about 65 —225 million years ago in the
Mesozoic Era (Maniku 1990). There is more than a single theory on how the Madives
was formed, and one of them suggests that the Madives grew above foundered
continenta crusta segments (Maniku 1990). Gardiner (1902, 1903) hypothesises that
the main Madives plateau was formed by current eroson and then subsequently atolls
were formed by the growth of organiams on this plateau.

There are 26 geographic atolls in the Mddives and they vary enormoudy in shape and
sze The lagest aoll is Huvadhu Atoll with an aea of approximady 2800knt
(MPND 2000) and the smallest atoll Thoddoo Atoll has an area in the order of 5.4kn?
(MHAHE 2001). The characterisics of the atolls, reefs and reef idands vary
congderably from north to south. The northern atolls are broad banks, discontinuoudy
fringed by reefs with smal reef idands and with numerous paich reefs and faros in the
lagoon (Woodroffe 1989). In the southern atolls, faros and patch reefs are rarer in the
lagoon, the continuity of the atoll rim is greater, and a larger proportion of the
perimeter of the atolls is occupied by idands.

A totd of 1192 idands are found in the chain of 26 geographic atolls, and the idands
differ depending on location, form and topography (Woodroffe 1989). The idands vary
in size from 05 kn? to around 5.0 kn? and in shape from small sandbanks with sparse
vegetation to eongated drip idands. Many have storm ridges a the seaward edges and
a few have swampy depressions in the centre. The largest idand is Gan in Laamu Atoll
with an area 5.16 km2 (MPND 2000). A detailed land survey of the entire Maldives has
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not been undertaken yet and according to rough estimates, the tota land area of the
Madives is about 300 km2. The didribution of inhabited idands by idand sze is
shown in figure 2.3 and the ten largest idands in the Mddives are given in table 2.1.

Figure2.1: Location Map
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Figure2.2: Map of Maldives
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Figure 2.3: Distribution of inhabited islands by island size
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Table2.1: Ten largest idands of the Maldives
Atoll Island Name Area Population
(km?) (2000)

1. Laamu Gan 5.166 2244

2. Seenu Hithadhoo 4.673 9461

3. Gnaviyani Fuvah Mulah 4.200 7528

4. Laamu Isdhoo 2.937 1432

5. Kaafu Kaashidhoo 2.765 1572

6. Seenu Gan* 2.649 -

7. Gaafu Dhaalu | Gan** 2.636 -

8. Haa Dhaalu Hanimaadhoo 2.595 1009

9. Haa Alifu Baarah 2.488 1270

10. Haa Alifu Filladhoo 2.256 659

* - industrial / airport
** - uninhabited

The maximum height of land above mean sea levd within the Mddives is aound 3
metres and around 80% of the land area is less than 1 metre above mean high tide leve
(MHAHE 1999).
(Dhekaambaa) showing the typica height of an idand with respect to the tide levels.

Figure 24 shows a cross-sectiond profile across an idand

Sate of the Environment Report, 2001
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Figure 2.4: Elevation of atypical idand of the Maldives
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The 26 geographicd atolls in the Mddives are grouped into 20 adminidrative regions.

These adminidrative regions are aso referred to as aolls. The cepitd, Ma€e forms a
Sseparate adminidrative unit (table 2.2). Out of the 1192 idands 199 are inhabited
(MPND 2000) and 86 have been developed astourist resorts (MoT 2001).

Table2.2: Administrative Regions, Atollsand Idands

Atoll Atoll Name Alternative s 0 — o & B~
Code Atoll Name 27T E3 e £ 8
23 i 2 212
T » =) = L~
E° 2T <« =&
A Thiladhunmathi Uthuru Buri Haa Alifu 16 2
B Thiladhunmathi Dhekunu Buri Haa Dhaalu 16 7 1
C Milandhunmadulu Uthuru Buri Shaviyani 15 5
D Milandhunmadulu Dhekunu Buri ~ Noonu 13 4
E Maalhosmadulu Uthuru Buri Raa 15 1
F Maalhosmadulu Dhekunu Buri Baa 13 4 4
G Faadhippolhu Lhaviyani 5 8 4
H Male’ Kaafu 9 7 1 43
U Ari Atholhu Uthuru Buri Alifu Alifu 8 11
| Ari Atholhu Dhekunu Buri Alifu Dhaalu 10 1 16
J Felidhe Atholhu Vaavu 5 2
K Mulakatholhu Meemu 9 1 2
L Nilandhe Atholhu Uthuru Buri Faafu 5 1 1
M Nilandhe Atholhu Dhekunu Buri Dhaalu 8 1 2
N Kolhumadulu Thaa 13 5
(@] Hadhdhunmathi Laamu 12 7 1
P Huvadhu Atholhu Uthuru Buri Gaafu Alifu 10 1
Q Huvadhu Atholhu Dhekunu Buri  Gaafu Dhaalu 10 2 1
R Fuvahmulah Gnaviyani 1
S Addu Atholhu Seenu 6 1
T Male’ (Capital) 1
MALDIVES 199 56 5 86
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2.2 Marine and Coastal Areas

The dominant naturd environment of the Madives is the marine environment. Outsde
the atolls the deep ocean covers a large area, and the Exclusve Economic Zone (EEZ)
and the territoriad waters of the Maldives cover an area of 859,000knt and 115,300kn
respectively. Lagoons, reefs and to a lesser extent sea grass and wetland areas make up
the marine environment indde the aolls The lagopon and reef areas make up about
21,300 kn? (MPHRE 1998).

The water depth varies condderably within the Madivian waters. Lagoon waters within
the atolls have depths ranging from 30 — 80m with the depth generdly increasing from
northern to southern atolls. Most lagoons of the atolls open into the Indian Ocean, and
channds through the aoll margin are in some ingtances as degp as the lagoon itself. At
the outer margins of the two atoll chains the ocean floor fdls abruptly to great depths
measuring up to 2000m or more. However, a the inner dde of the two aoll chans the
ocean floor has less depth. The main channel separating the eastern and western chain
of atolls is generdly between 250 and 300m deep. The east-west channels that separate
the atolls are deeper with depths more than 12000m.

Atoll lagoons enclose a variety of reef gdructures including faros, micro-atalls, patch
reefs and knolls. Faros are ring shaped reefs emerging during tidal low water, each with
their own sandy lagoon and a rim of living cora condgsting of branched and massve
cords. Deep channds surround these reefs and faros are unique to the atolls of the
Madives. Patches rise to 30m above the lagoon floor the top of which have robust
wave-bresking cords. Knolls do not reach the surface and often support profuse cora
growth (Naseer 1997).

The reefs associated with idands have the generad characteristics described by Bianchi
et d for the fringing reef around Alimatha idand (Risk and Sluka 2000). The idand
itsdf is sand, changing to cord rubble as the reef edge is approached. The outer dopes
are very steep and area down to about 15m is covered with lush cord on a hedthy reef.
The outer reef dope is characterised by a series of reef terraces at depths of 3:6m, 13-
30m, and a deeper one a 50m representing past sea level ill strands. The modern
cord growth is vener over older reef rock, but the exiging community is
congructiond down to a depth of at least 50m. In the upper leves reef building is by
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zooxanthellate cords. In deeper zones reef building is sometimes by azooxanthellate
branching cora. Boring organisms found in Madivian cords include severd species of
Lithophaga , various polychaete worms and severa species of boring sponges. The blue

boring sponge Cliona schmidtii isvery common in the Madives.

A geochemicd andyss of the reefs emphasized the rdaively prisine nature of the
Mddives marine environment. Analyss of cord skdetons for common heavy metds
showed vaues that were below detection limits in dl cases Vaues for extraneous
organics in cord tissues were found to be typicaly low except for hydrocarbon residues
found in coras near an idand which stores fuel (Risk and Suka 2000).

The white sandy beaches and the vegetation found on the idand periphery are very
important in the Madives idand ecosysem. They form an important protection for the
housng and infrastructure near to the shore, and are the main source of income for the
tourism indugry. Of the tourigds vigting the Madives, it has been identified that 70%
vigt primarily for beach holidays.

Beach eroson is now among the most serious environmenta issues facing the idands
of Madives. On many idands, the sand at the beach and shoreline are being washed
off a a greater rate than it is accreted. The process of coastal eroson and accretion is
extremdy complex with interdations to dimatic, geologica, oceanographic,
biologicd and terrestrid processes affecting the growth and Stability of the reefs and
idand dructues. As the beach sysems are highly dynamic in nature, the prevaling
seasond  conditions may gradudly shift the shape as wel as the podtion of the idand
by srong beach eroson and accretion on ether sde of the idand. The genera and
natural movement of sand and sediment is that during one monsoon the sand and
sediments are gradudly washed off (eroded) from one side of the idand and are carried
adong the shordline to the other end of the idand. This process reverses during the next
monsoon with sand being deposited (accreted) a the previoudy eroded sde of the
idand.

Snce, dmog dl human settlements, vitd infradructure and indudry lie very close to
the beach, coasta erosion threatens to damage houses, schools, and other infrastructure.
According to records kept by the Ministry of Home Affars, Housng and Environment,
a present nearly 50 percent of dl inhabited idands and nearly 45 percent of tourist
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Sate of the Environment

resorts suffer varying degrees of coastd eroson (MHAHE 2000). Idands that have

reported severe beach erosion since 1990 are given in box 2.1 and 2.2.

Box 2.1: Idandsthat havereported severebeach erosion

South Thiladhunmathi Malé Atoll South Nilandhe Atoll
Neykurendhoo Thulusdhoo Meedhoo
Nolhivaranfaru Guraidhoo

Huraa Kolhumadulu
North Miladhunmadulu Maafushi Buruni
Bilehfahi Villigilli Dhiyamigili
Firubaidhoo Gaadhiffushi
Funadhoo North Ari Atoll Guraidhoo
Komandoo Bodufolhudhoo Hirilandhoo

Himandhoo Kandoodhoo
South Miladhunmadulu Mathiveri Kibidhoo
Holhudhoo Rasdhoo Madifushi
Kuredhivaru Thoddoo Omadhoo
Maalhendhoo Ukulhas Thimarafushi
Velidhoo Vandhoo

South Ari Atoll Veymandoo
North Maalhosmadulu Dhangethi Vilufushi
Angolhitheemu Dhigurah
Fainu Hangnaameedhoo Hadhdhunmathi
Inguraidhoo Maamigili Kalhaidhoo
Maduvvari Mahibadhoo Kunahandhoo
Meedhoo Omadhoo Mundoo
Vahfushi

Felidhe Atoll North Huvadhu Atoll
South Maalhosmadulu Felidhoo Dhevvadhoo
Dhonfanu Fulidhoo Kanduhulhudhoo
Eydhafushi Thinadhoo Kolamaafushi
Hithaadhoo Kooddoo
Kamadhoo Mulakatholhu Villigili
Kendhoo Kolhufushi
Kihaadhoo Mulaku South Huvadhu Atoll
Kudarikilu Naalaafushi Hoadedhdhoo
Maalhos Raiymandhoo Nadallaa

Rathafandhoo
Faadhippolhu North Nilandhe Atoll
Felivaru Biledhdhoo Fuvahmulah
Gaaerifaru Bodu Finolhu Fuvahmulah
Kurendhoo Feeali
Maafilaafushi Magoodhoo Addu Atoll
Vawvaru Nilandhoo Feydhoo
Hulhudhoo
10 Sate of the Environment Report, 2001
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Box 2.2: Resortsthat havereported sever e beach erosion

North Maalhosmadulu
Pearl Island

South Maalhosmadulu

Coco Palm Resort
Kihaadhuffaru Tourist Resort
Reethi Beach Resort

Faadhippolhu
Kanuhuraa Beach and Spa Resort
Komandoo

Male Atoll

Banyan Tree

Club Rannalhi
Emboodhoo Village
Fun Island Resort
Hembadhoo

lhuru Tourist Resort
Makunudhu Island Resort
Olhuveli View Hotel
Paradise Island Resort
Fun Island Resort
Reethirah Resort
Rihiveli Beach Resort
Taj Lagoon Resort
Tari Village

North Ari Atoll

Nika Hotel

Velidhu Island Resort
Gangehi Island Resort
Veligandu Island Resort
Maayafushi Tourist Resort
South Ari Atoll

Angaga Island Resort

Ari Beach Resort
Athurugau Island Resort
Lily Beach Resort

Mirihi Island Resort
Moofushi Island Resort
Sun Island Resort
Thundufushi Island Resort
Vilamendhoo Island Resort

Felidhe Atoll
Alimatha Aquatic Island
Dhiggiri Tourist Resort

Mulakatholhu
Hakuraa Huraa

South Nilandhe Atoll
Vilu Reef Resort

2.3 Climate

The Madives has a warm and humid tropica climate. The weather is dominated by two
monsoon periods. the southrwest (rainy) monsoon from May to November; and the
north-east (dry) monsoon from January to March when winds blow predominantly from
ether of these two directions. The rdative humidity ranges from 73% to 85%.

Daly temperatures of the country vary little throughout the year with a mean annud
temperature of 28°C. The annud mean maximum temperature recorded for Male€
during the period 1967-1995 was 30.4°C and the annud mean minimum temperature
for the same period was 25.7°C. The highest recorded temperature for Ma€ was
34.1°C on 16th and 28th of April 1973. The hottest month lecorded was April 1975
with a maximum monthly average temperaiure of 32.7°C, the next highest being
32.6°C in April 1998. The lowest minimum average temperature of 23.7°C was
recorded in July 1992. The average annua maximum and minimum temperaiure for
Male isshownin figure 2.5.
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Figure2.5: Mean Annual Average Temperaturesfor Mal€
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Ranfadl patterns are measured throughout the country by eight rainfal detions and it is
evident that there are variaions in ranfdl from north to south through the aoll chan,
with the north being drier and the south wetter. Average monthly and annud rainfal for
Mde ae 1624mm and 1,9484mm respectively. There has been condderable inter-
annud varidion in ranfdl from 1,407mm to 2,707mm over the last 30 years. Figure
2.6 shows average annud rainfal for Mae and Gan over the last 30 years. The wettest
months are May, August, September and December, and the driest January to April.
The wettest year was 1978 with an annud rainfal of 2707mm and the driest 1995 with
1407mm. The wettest month on record is October 1994 with 588mm and the heaviest
daily rainfall recorded was on 11th October 1999 with 200mm.

Figure 2.7 shows the wind direction pattern for Maé Internationa Airport. Winds from
the north-east and the east-northreast are predominant during December to February.
During March to April the direction varies with the generd direction being westerly.
Strong winds are associated with the southwest monsoon season. Gales are uncommon,
and cyclones are very rare in the Mddives. The sormies months are typicaly May,
June and July. Storms and squals producing wind gusts of 50-60 knots have been
recorded at Malé. Figure 2.8 shows the average annua wind speeds for Maé.
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Figure 2.6 Mean Rainfall for Maléand Gan
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Figure 2.7: Percentage of wind direction for the Malé I nter national Airport (1980- 1999)

The current regime in the Indian Ocean is srongly influenced by the monsoon climate.
In the region of the Madives the currents flow wesward during the Northeast
monsoon period, and they flow eastward during the South-West monsoon period. The
ocean currents flowing through channds between the atolls are driven by the monsoon
winds. Generaly, thetidal currents are eastward in flood and westward in ebb.

The swels and wind waves experienced by the Maddives are conditioned by the
prevailing biannua monsoon wind directions, and are typicdly strongest during April-
July in the south-west monsoon period. During this season, swells generated north of
the equator wth heights of 23 m with periods of 18-20 seconds have been reported in
the region. However, the Mddives dso experiences swells originating from cyclones

and storm events occurring well south of the equator. It is reported that the swell waves
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from south-east to southrsouthreast occur due to strong storms in the southern
hemisphere in the area west of Audrdia with direction towards the Madives. The swell
waves tha reached Ma€ and Hulhule in 1987 had sgnificant wave heights in the order
of 3 metres (JCA 1987). Loca wave periods are generally in the range 24 seconds and

are easly digtinguished from the swell waves.

The tides observed in the country ae twice daly (semidiurnd/diurnd), and typica
soring and negp tida ranges are gpproximately 1.0m and 0.3m respectively (table 2.3).
Maximum spring tidd range in the centrd and southern aolls is goproximady 1.1m.
There is dso a 0.2m seasond fluctuation in regiond mean sea level, with an increase of
about 0.1m during February - April and a decrease of 0.1m during September -
November.

Table2.3 Tidal recordingsfrom Mal€' International Airport

Tide level Referred to Mean Sea Level
Highest Astronomical Tide (HAT) 0.64
Mean Higher High Water (MHHW) 0.34
Mean Lower High Water (MLHW) 0.14
Mean Sea Level (MSL) 0.00
Mean Higher Low Water (MHLW) -0.16
Mean Lower Low Water (MLLW) -0.36
Lowest Astronomical Tide (LAT) -0.56

Hydrographicdly the Madives is characterised by a seasond fluctuating mixed layer of
rdaivey sdine water from the Arabian Sea (360/00) and less sdine water from the
Bay of Benga (340/00). A rapid downward decrease in temperature to below 20°C
occurs a 90 —100 metres depth. The sea surface temperatures (SST) do not vary much
through out the year. Average monthly SST generaly ranges between 28 -290C with
maximum temperatures rarely over 300C. Mean monthly SST rises from a low in
December/January to high usudly in April/May. In the centrd aolls the average
seasond rise is about 1.30C. However, during May 1998 mean monthly SST was 1.10C
above the highest mean monthly SST (30.30C) expected in any 20 year period
(Edwards et d 2001).
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2.4 Biodiversity

The extent of biologica diversty including flora and fauna present in the idands of the
Maldives is not adequatdly documented or thoroughly researched. Therefore, the degree
of underganding on biologicd divergty in the country is redricted to the information
available.

The main types of ecosystems found are cord reefs, idands, sea grass, swamps and
mangrove areas. Cord reefs are the mgor type of ecosystem that exidts in the Madives
in terms of area as wel the diversty of life that exids in the sysem. This diversty is
amongs the richest in the region and the cords reefs of the Mddives are sgnificant on
a globad scde as wdl, being the 7th largest in the world, covering a totd area of 8,920
km2 and contributing 5% of the worlds reef area (Spading et d 2001).

As the Mddives is an idand nation, the extent of terredtrid biologicad diversty is much
confined to the smdl idand environments The flord compostion is condderable
taking into account the absence of diverse terrestrid ecosystems and the poor and
infertile nature of the soil. Idands in the south, particularly Fuvahmulah and Hithadhoo,
demondrate a richer divergfication of plants than the north. The terrestrid faund
diversty is generdly poor in the Mddives and is understandable in the absence of huge
landmasses, forests and associated ecosystems.

2.4.1 Teresria

The cdose proximity of dl land to the sea results in compardively high soil sdinity and
as a consequence the naturd vegetation contains a high proportion of sdt tolerant
species, both shrubs and trees. Based on published plant species lists and vegetation
descriptions, 583 species of plants are found in the Madives and, of these 323 are
cultivated species and 260 are native or naturdized species (Adams 1984). Over 300
plant species are known to have medicind vaues, (ERC 2001) and are utilized for
traditiond medicinal practices.

In comparison to the rich teredrid faund diversty of the region, the Madives
demongtrates a rather smal proportion of the representatives. Webb (1988) noted that
idands of the Madives are not known for their abundant wildlife.
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Webb (1988) described some condituents of the Madivian reptilian fauna including: 2
gecko (Hemidactylus spp) commonly seen throughout the country; 2 agamid lizard
including the common garden lizard or blood sucker, Calotes versicolar, the snake
skink, Riopa albopunktata, and 2 species of snakes including the common wolf snake
Lycodon aulicus and Typhlops braminus. One species of frog is known, the short-
headed Rana breviceps, and a larger toad, Bufo melanostictus has also been found.
During a sudy co-ordinated by Holmes on fruit bats and birds of the Mddives, a
collection of insects, arachnids and mollusk specimens were made and spiders were
found to be particularly rich. In the same study four species of bumblebees, which were
very much afeature of the idands, were aso collected (Holmes 1993).

The only native mammas endemic to the country are the two subspecies of fruit bats,
Pteropus gigantus ariel and Pteropus hypomelanus maris. The latter one is very rare
and has only one record from the Madives from Addu Atoll (Holmes 1993). The other
mammals, dl probably introductions, are the house mouse, black rat, Indian house
shrew and cats (Webb 1988).

Over 190 bird species have been recorded from the Madives including seabirds,
shorebirds and terrestria birds (Zuhair and Shafeeg 1999): most of which are seasond
vidtors, migrants, vagrants, introductions, and imported as pets. Very few resde in the
country, most of which are segbirds. Terredrid birds are very minimad compared to
other tropicd idands and most are probably introductions. A complete sudy on the
ornithology of the Madives has not been undertaken, however, some information is
avalable regarding the didribution and datus of a few <Species from researches
undertaken by foreign and locd experts.

Seabirds are widely seen throughout the country and are extremey important to the
loca communities as they have been keeping a very dose rdaionship with them. Mogt
of them ae directly rdaed to fishing in the Madives. Tuna schools chase amdl fish
and other marine life such as shrimps up to the surface where they are preyed on by
several species of seabirds, and as many as 90% of the tuna schools are located this
way (Anderson 1996). At least 40-50 species of seabirds are seen in the Mddivian
waters, of which only 13-15 are known to nest and breed in the country. Some of them
are terns Serna sumatrana, S albifrons, S. anaethetus, S dauglli, S bergi, S

bengalensis, and S. fuscata, S saundersi; two species of noddies Anous stolidus and A.
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tenuirostris, the white tern Gygis alba monte which is known to breed only in Addu
Atoll (Anderson 1996). Others such as frigate birds, white-tailed tropic birds, boobies
and some shearwaters are also known to breed in the Maldives (Shafeeg 1993). Most of
the shorebirds found are common winter vistors to the Madives, however, there are
some resident and immigrant species.

2.4.2 Marine

In contragt to the terrestrid biologica diversity found in the country, marine biologica
diverdty shows an outstanding richness, especidly in the cora reefs making the area
one of the worlds most diverse marine ecosystems (Pernetta 1993). However,
documented information on the species divergty is limited (Ahmed and Sdeem 1999).
Avallable literature record relatively few species compared to the high diversity that

exigsin the marine environment.

The two groups of marine lives that are most studied are the fishes and the coras. Most
recent accounts recognize 187 species of stony coras recorded in the Madives
(Sheppard 2000). To date a tota of 1090 fish species have been officidly recorded
(Anderson et d 1998 and Adam et a 1998).

Maine dgee incduding some 21 gpecies of Cyanophyceae (blue-green), 163
Rhodophyceae (red), 83 Chlorophyceae (green) and 18 Phaephyceae (brown) have
been recorded in the country (Hackett 1977). Other groups include, 36 species of
sponges (Thomas et d 1991 and 1992), a little over 400 species of molluscs (Smith
1906, Coleman 2000), about 350 species of marine crustaceans (Borradaile 19033,
Borradaile 1903b, Borradaile 1903c, Borradaile 1906a, Borradale 1906b, Wolfenden
1906, Waker 1906, Alcock 1906, MRS 1995 and Nomura 1996) and over 80 species of
echinoderms (Joseph 1991 and Coleman 2000).

There are 5 species of turtles dl of which are endangered, including loggerhead turtle
Caretta caretta, green turtle Chelonia mydas, Hawkshill turtle Eretmochelys imbricata,
Olive Ridley turtle Lepidochelys olivacea, and leatherback turtle Dermochelys coriacea
(Frazier et d 1984). Marine mammals recorded include 7 species of dolphins and 9
species of whales (MRC 1998).
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2.5 Freshwater

2.5.1 Groundwater

In the Madives, water is a very scarce resource. The hydrogeology of the country is
that of typica cord idands The smdl idands are surrounded by large expanses of sea
water, and the freshwater aguifer lying beneath the idands is a shdlow lens, no more
than a few meters thick, formed by the percolation of rainwater through the porous sand
and cord. Freshwater being lighter than sdine water, the lens floats atop the sdine
water. The aguifers change in volume with season and rise and fdl with the tide. Such
aquifers form the main source of wae for human consumption and agriculturd
purposes. Increased extraction, exceeding naturd recharge through rainfall hes
dramaticaly depleted the freshwater lensin Mal€ and other densely populated idands.

The supeficid hydrogeology of the groundwater aguifers dso result in ease of
pollution by sewage, chemicas and pathogens. Water quality testing carried out to date
shows that bacterid contamination of point source water supplies (dug wels) is
widespread and that faeca contamination exigs in many of these sources on the
inhebited idands. The levd of faecd contamination is higher on the more densdy
popuaed idands, Mdé being regarded as having the highest levd of becterid
contamination of the groundwater aquifer. However, the controlling factor is not the
sgze of the population of the idand, but the house plot Sze in combinaion with the
presence of cesspits and thear interaction with the groundwater aguifer. On the basis of
World Hedth Organisstion (WHO) drinking water guidelines there ae few
groundweter sources in the Madives it for potable use without disinfection.

The microbiologica qudity of wel water in many growth centres of the Madives is
usudly above 50 coliforms per 100ml which renders the water even unfit for bathing
under WHO recreational or bathing water quality guidelines. Improper sewage disposal
fecilities are the mgjor cause of poor groundwater qudity in these idands.

Chloride and dectrical conductivity varies both from idand to idand and within an
idand. On a few idands chloride exceeds the WHO gquiddine of 250mg/l. Data
collected in the past points to the fact that the chloride concentration is not necessarily
rdlated to the levd of extraction or population density, but adso to underlying hydro-
geological aspects of the aguifer. Idands without wetland aress show low chloride
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levels than those with wetlands, as wetlands contribute to the increased chloride levels
of the true groundwater lens of the idand. Generdly, however, the greater the
extraction, the higher is the chloride from idand to idand and within an idand.
Chloride leves of the groundwater aquifer may not be paticularly important in many
idands because well water is hardly used for potable needs. During early 2000, about
60% of the wellsin the country were reported to have freshwater (MWSA 2000).

The groundwater in Maé is severely depleted. The 5600 household wells have been
supplying the water needs of the population of Maé, in the past. At present, the water
provided by these wdls is so sdine that it is not fit even for bathing and washing
purposes. The dtuation is further aggravated by the amount of chemicds in the water
such as hydrogen sulphide and hydrocarbons. A recent chemicd anadyss of ground
water in Madé shows that it contains high amounts of nitrates and sulphates. In a few
wells ammonia was detected at elevated levels (04 - 0.6 mg/l) indicative of sewage
pollution and raised pH leves (7.5 - 80) tended to confirm that the results were
sgnificant. Hydrogen sulphide or sewer gas has dso been a mgor threat to well water
users in Maé resulting in acute poisoning of two and desth of one person in 1997.
Hydrogen sulphide makes the water stink and poses different hedth risks a different
levels of exposure. Many household wels have shown eevated levels (0.5 to 3.5 ppm
in water and above 100 ppm in the ar) of hydrogen sulphide. Hydrogen sulphide in the
sewers has dso been a mgor problem for people living near pumping dtations around
Mdé The dtuaion has improved in many areas snce household venting darted in
1999.

Hydrogen sulphide has dso been detected in some wels in Kulhudhuffushi and
Hithadhoo, the designated growth centres under the fird Regiond Development
Project.

2.5.2 Rainwater

In many idands, ranwater is mainly used for drinking and cooking purposes. Recent
and past water quality tests on ranwater have shown that ranwater in the Mddives is
of acceptable potable qudity. However, a full andysis of ranwater may be required
before impacts of trans-boundary air pollution can be assessed.
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Many people practice safe collection and storage of rainwater. However, there have
been a few incidents when ranwater has been tested pogtive for faeca coliforms.
Rainwater is hardly disinfected, and very few people bail it.

Ranwater collection is dso encouraged in resorts idands by the Ministry of Tourism to
reduce the need for desdination.

2.5.3 Desalinated water

Dedination or desdting became necessary when the sudtainable yield of the exigting
groundwater aquifer on some idands was exceeded. Desdlinated water is now supplied
to dmog dl households in Mdé and Villingilli, the fifth ward of Maé About 4,000
tonnes of desdinated water are produced in Ma€ everyday usng the reverse osmosis
(RO) processto serve a population of about 74,000 people (figure 2.8).

Figure 2.8: Annual Supply of Desalinated Water in Male
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At present, Kandholhudhoo is the only other inhabited idand that is served with
dedinated water via taps in standbays. The need for desdination arose during the dry
season of 1998 when the inhabitants of Kandholhudhoo had to fetch water from nearby
idands. Kandholhudhoo, the most densdy populated idand in the Mddives, is served
by a reverse osmoss desdination plant with a capacity of 50 cubic meters. The idand
community operates and maintains the plant. When the population of Kandholhudhoo
was served by desdinaied water in May 1999, about 28% of the population of the
Mddives had access to desdinated water and over 20% of the population amost
entirely depended on desdlinated water.
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All tourigt resorts rdy on desdination to cater for their water needs as the idand
aquifers could not be tepped and dso would not provide sufficient yied. In most
resorts, atota production capacity based on 250 litres per capita per day is established.

2.5.4 Fresh or brackish water ponds

Surface freshwater is generdly lacking throughout the archipdago with the exception
of a few swampy aress, shallow freshwater lagoons, and some fresh or brackish water
ponds in some of the idands in the northern and southern atolls (Box 2.3). In heavily
populated idands such as Thinadhoo and Kulhudhuffushi, the marshy area has been
used for waste disposal and to create land. In Baarah, the wetland or brackishwater
ponds became a nuisance by being a breeding ground for certain mosguitoes.
Freshwater ponds like the one in Fuvahmulah ®uld serve as an important reservoir for
freshwater supply.

2.6 Atmosphere

Air qudity of the Madives is generally consdered to be good and is in prisine Sate.
As the idands of the Mddives are amall, the sea breezes flush the air masses over the
idands and keep ar over the idands fresh from the sea. However, recently it has been
obsarved tha transboundary air pollution is affecting the ar qudity of the Mddives.

Locd ar pollution in Ma€ isaso agrowing concern.

Transboundary ar pollution in the Mddives became firg known in 1997, when large
parts of the country were affected by haze caused by forest fires in Indonesa The haze
layer blanketed the country between October 1997 and December 1997 and
ggnificantly affected the routine lives of the Maddivians. The actud date of the
transboundary movement of ar pollutants over the Maddives was measured in the
Indian Ocean Experiment (INDOEX). INDOEX was carried out by a team of more than
200 international scientits and was led by the Centre for Clouds, Chemistry and
Climate (C4) of the Univerdty of Cdifornia INDOEX results showed widespread
pollution over large sections of the Indian Ocean. In March and April 1999, the
scientigts were surprised to find a dense brownish pollution haze layer stretching an
area of more than 10 million square kilometers over the Indian Ocean tropica region.
Because of the pollution, vishility over the open ocean dropped beow 10 km, a
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vighility which is typicdly found near polluted regions in the eastern United States and
Europe (C4 2000).

Locd ar pollution in Ma€ is manly due to particulale emisson from vehicles, power
generation, and condruction related activities. Particulate includes a range of materids
such as soot and cord dust. High rise buildings and congestion in Mde has disrupted
cross circulation of ar and emissons from the incressng number of motor vehicles on
the roads are deteriorating the urban ar quaity of Mae€. Though the pollution is
vighle in certan times no numerica messures of the leve of pollution ae avaladle.
Elevated paticulate levels are implicated in a range of respiratory problems such as
asthma, dlergic respiratory responses, bronchitis and emphysema. The Hedth Master
Pan identifies outdoor ar pollution as a mgor contributor to respiratory problems in
the Mddives (MoH 1998). From the hedth records, it is seen that the number of cases
reported with respiratory problems has been on the increase for the past 5 years (figure:
2.9).

Figure 2.9: Acute Respiratory Infection Cases Reported from Mal€
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Box: 2.3 Idandswith wetlandsin the M aldives

Island

Filladhoo
Thakandhoo
Baarah
Mulhadhoo
Maafari
Nolhivaranfaru
Neykurendhoo
Finey
Nolhivaramu
Kulhudhuffushi
Maakandoodhoo
Feydhoo
Funadhoo
Maroshi
Nalandhoo
Milandhoo
Medhukuburudhoo
Farukolhu
Eriadhoo
Eskasdhoo
Bomasdhoo
Kedhikolhudhoo
Tholhendhoo
Medufaru
Karinmavattaru
Kuredhdhoo
Kolhufushi
Gan

Isdhoo
Gaadhoo
Viligili
Kadulhudhoo
Madaveli
Nadallaa
Thinadhoo
Fuvahmulah
Hithadhoo
Hulhudhoo
Meedhoo
Herethere
Viligili

Atoll

Haa Alifu
Haa Alifu
Haa Alifu
Haa Alifu
Haa Alifu
Haa Dhaalu
Haa Dhaalu
Haa Dhaalu
Haa Dhaalu
Haa Dhaalu
Shaviyani
Shaviyani
Shaviyani
Shaviyani
Shaviyani
Shaviyani
Shaviyani
Shaviyani
Shaviyani
Shaviyani
Noon

Noon

Noon

Noon

Noon
Lhaviyani
Meemu
Laamu
Laamu
Laamu
Gaafu Alifu
Gaafu Alifu
Gaafu Dhaalu
Gaafu Dhaalu
Gaafu Dhaalu
Gnaviyani
Seenu
Seenu
Seenu
Seenu
Seenu

Size of Wetland

(hectares)

3.6
18
5
0.8
0.35

16.1
8.28

2.49
1.6
7.88
13
11
29
2.3
31.1
3.7
5.9
0.3
24
53

11.9
2.8

4.7
2.3

Sate of the Environment Report, 2001

23



3 PRESSURES ON ENVIRONMENT

3.1 Population

The reaionship between population and the environment lies in the increesed demand
for resources as population grows. Though such reaionships ae complex and cannot
be generdized, it is important to recognize the impact the increased demand for
resources can have on the environment as population increases.

Population censuses have been regularly undertaken in the Maddives since 1910 and
accurate data on the growth and digtribution of population in the Madives are available
(figure 3.1). Over the lagt five years, the population of the Mddives has grown from
244, 814 in 1995 to 270,101 in 2000, an increase of 10%. The population of Ma€ in

the same period increased from 62,519 to 74,069 and that of the atolls increased from
182, 295 to 196,032.

Figure 3.1: Population of Maldives (1911-2000)
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Even though population is increesing the growth rate of population is dedining. The
population growth rate for the country declined from 2.79 % per annum over the census
period 1990 to 1995 to 1.96 % per annum over the period 1995 to 2000. Though the
nationd population growth is dedining, there is a dgnificant increese in population
growth rate of Mae from 2.8% to 3.5% between 1995 and 2000.
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Along with the changing population growth rates, there have been dgnificant changes
in the population Structure over the last census period 1995 to 2000 (figure 3.2). The
changes in the age profile of the population show that gpproximately 50 % of the tota
population was between 15 and 64 years in 1995 and in 2000 the populaion within this
age group had increased to 55%. The percentage of population below 15 years declined
from 46.15% in 1995 to 40.70% in 2000 (MPND 2001). The sex ratio defined as males
per 100 femaes has remained reatively congtant. The 1995 edtimate of tota population
accounted for 124, 622 males and 120, 192 females with a ratio of 103.69. The 2000
edimate of tota population accounted for 137, 197 males and 132, 904 femaes with a
ratio of 103.23 (MPND 2001).

Figure 3.2: Population structurein 2000.
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As the population grows and the potentid for environmental degradation increases, an
important ingrument that can be used to mitigate the impact of adverse effects on the
environment is education. The Mddives has a literate population with an adult literacy
rate of 98.19%. The student enrolment in educationa inditutions has been increasing as
well. Fgure 3.3 shows student enrolment in educationd ingtitutions over the last Sx

years. Table 3.1 shows school enrolment in Maée and in the atolls by sex.
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Figure 3.3: School enrolment in 2000
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Table 3.1: School enrolment by sex
1999 2000

Male Female Male Female

Republic | 51,394 | 49,687 | 53,455 | 51,901

Male’ 14,041 | 13,673 | 14,341 | 14,206

Atolls 37,353 | 36,014 | 39,114 | 37,695

In 1995, 44% of the population 12 years of age and over was economicaly active and
in 2000 it was 48 %. Expariates form a dgnificant pat of the labour force in the
Maldives. In 1995, 21.7 % of the tota labour force amounting to 18, 510 were
expatriates and in 2000, there were 27, 716 expatriates employed. In 2000, 30.9 % of
the expatriates were employed by the tourism industry.

The geographic didribution of population is unequa and dendty among the atolls and
the idands differs greatly across the country. At present, over a quater of the
population, 27.4% (74,069) live in Mae (MPND 2000). Addu Atoll has the next
highest population a 18,515, while Vaavu Atoll has the smalest population a 1,753
(MPND 2001). There are only three idands that have a population greater than 5,000.
They are Kulhudhufushi (6,581), Fuvahmulah (7,528) and Hithadhoo (9,461). The
overdl didribution of population over the 199 inhabited idands is shown in figure 3.4.
According to 2000 census, 54 idands have a population between 1000 and 5000
people, 66 idands between 500 and 1,000 people and 76 idands have a population less
than 500 people (MPND 2001).
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Figure 3.4: Population distribution on inhabited isands
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In terms of population dengty, the most densdy populated atoll is Vaavu Atoll with a
population dendty of 41.84 persons/ha and population dendty is lowest in Laamu Atoll
with 8.7 personsha. At idand leve, populaion dendty is highest in Kandholhudhoo in
Raa Atoll with 6175 persongha and it is lowest in Madfilagfushi in Lhaviyani Atoll
with 2.20 persongha. Capitd Ma€ has a density of approximately 383.77 persons /ha
The ten most populated idands and the ten least populated idands and their dengties
aregiven in tables 3.2 and 3.3 respectively.

Table 3.2: Ten most populated isands and densitiesin 2000

Island Atoll Population Population density
persons/ha
Male’ 74,069 383.77
Hithadhoo Addu 9,461 20.25
Fuvahmulah Fuvahmulah 7,528 17.92
Kulhudhuffushi  Thiladhunmathi dhekunuburi 6,581 38.22
Thinadhoo Huvadhu atholhu dhekunu buri 4,893 84.22
Naifaru Faadhippolhu 3,707 259.78
Hinnavaru Faadhippolhu 3212 443.65
Feydhoo Addu 2,892 60.61
Dhidhdhoo Thiladhunmathi uthuruburi 2,766 54.63
Kandholhudhoo Maalhosmadulu uthuruburi 2,717 617.5

Sate of the Environment Report, 2001 27



Pressures on Environment

Table 3.3: Ten least populated islandsin 2000

Population density
Island Atoll Population persons/ha
Maafilaafushi Faadhippolhu 108 2.20
Dhidhdhoo South Ari Atoll 113 8.43
Thinadhoo Felidhu Atoll 114 12.53
Madifushi Mulakatholhu 122 11.19
Berinmadhoo North Thiladhunmathi 124 8.50
Dhiyadhoo North Huvadhu Atoll 139 2.85
Fehendhoo South Maalhosmadulu 149 7.23
Hathifushi North Thiladhunmathi 150 36.59
Faridhoo South Thiladhunmathi 159 6.83
Raiymandhoo Mulakatholhu 171 7.92

The dgnificance of these datidics and trends for creating environmental pressures are
clear. If the trend towards growing populations on a limited number of idands
continues, increasing pressure will be placed on the naturd resources of those idands.
A cear example of this kind of pressure is Md€, where the population has more than
doubled in less than 25 years from 29,522 in 1977 to 74,069 in 2000. Although
infragtructure improvements in Ma€e such as a sewerage sysem and a desdinated
water supply system have reduced environmental pressures in recent years, previous
groundwater over-extraction, sewage disposal and waste disposa have resulted in a
contaminated aguifer with possbly irrecoverable damage. The lack of space for
housing, socid services and recrestion, and severe socid drains due to overcrowding
have become issuesthat are directly related to the rapid growth of population in Mal€.

3.2 Households, Housing and Human Settlements

In terms of posshble pressures on environmenta resources, the demand for some
resources such as water, energy, condruction materias and possibly independent means
of trangport are more related to the number of households than the number of people.
The demand for additiond housing dso places pressure on vegetaion and development

on environmentaly sendtive areas such as near beaches.

Figure 3.5 shows the increase in households between 1995 and 2000. The tota number
of households increased from 34, 435 in 1995 to 40,912 in 2000 (figure 3.5). In Male' it
increased from 6,758 to 9, 700 and in the atdlls, there was an increase from 27,677 to
31, 212 in the same period. Even though the number of households has increased
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ggnificantly, there has been no dgnificant change in the average household size for the
same period. Between 1995 and 2000, the average household size for Mae€e has been 9

and 8 respectively.

It is edtimated that over the census period 1995 to 2000, the number of households
increased a a fadter rate (19%) than the increase in population (10%) reflecting a
lifestyle change of people wanting to live in nucear families rather than extended
families. By the year 2020, the population of Madives is projected to reach the hdf
million mark. If the present digtribution of population remans condant, another amost
180,000 people need to be absorbed within the settlements of the atolls and amogt
60,000 people will need to be added to Mal€, the aready dense capitd of the country.
With the number of households projected to increase at a faster rate than the population
growth such an increase in population will have ggnificant pressures on the resources
in the Madives.

Figure 3.5: Increasein the number of households
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It has dso to be noted that the increase in the number of households and the population
in the past have placed sgnificant burdens on the environment in densdy populated
idands. The dakest example of this is in Ma€e. The origind land aea of Mdé€e
covered about 100 hectares and in 1969 Male had only 13,336 people with a dengity of
133.36 persons per hectare. Since 1970s, there has been a rapid increase in the
population and number of households in Ma€e. To cater for the additional households
in Ma€, a land recamation programme was initiated in the south west lagoon and the
land area of Ma€e was dmost doubled to 192 hectares. But even with the doubling of
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land area the dendgty has reached nearly 400 persons per hectare in 2000 with a
population of about 74,069 Madivians and several thousand expatriates. Given the
land shortage, the land inheritance and subdivison patterns in Maée, housing plots
have become smdler and smdler. Mad€ Municipdity redricts subdivison to a
minimum plot sze of 5574 m2 but in the past there have been ingances of plots
divided into 35 m2. Municipdity regulations aso redrict heights of buildings to 10
floors or 30.48m. As a result, Ma€ has become divided into very smal housing plots,

consgting of extremey narrow buildings rising to severd floors.

There are severd other idands confronted with smilar problems of overcrowding and
congestion as in Mde. A totd of 35 out of 200 inhabited idands have a dendty equa
to or more than 50 persons per hectare. Sx idands were recorded to have dendties in
excess of 200 persons per hectare. In Kandholhudhoo idand in Raa Atoll, 2717 people
live on 4.4 hectares a an estimated density of 617.5 personsgha. In some overcrowded
idands, virtudly dl land is occupied leaving no space for roads and recredtiona
infrastructure.

While overcrowding and congestion remains a serious problem, the predominant
problem in the atolls is housng. Housng development has teken place in the idands in
two ways by the dlocation of housng plots by the government for condruction of
houses, and by dlocation of housng in sdected uninhabited idands where population
has to be resettled due to problems like absence of additiond land, high density or
environmentd  vulnerability. In the firs ingance, housng development takes place on
the initiative of the families themsdves. There is no housng finance sysem to obtain
credit or an organized provison of building maerids. The house builder has to
purchase and transport the building materids, and find his own finance. As a reault,
housing conditions in most idands and in dl overcrowded idands are of poor qudity.
They are too smdl in Sze reative to the number of inhabitants poor in the qudity of
congruction and poor in accessbility to services especidly water and sanitation. In the
second category, housing is congructed and provided to the new settlers by the

Government.

Undoubtedly, there are both socid and environmenta consequences of such housing
conditions. In some extreme ingances, families have been forced to undetake ther

domestic chores like washing in the dreets because no space is avalable within ther
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houses. In many idands, roads have been reduced to narrow paths between over-
extended houses. It 5 adso reported that residents of some overcrowded idands like Raa
Kandholhudhoo had to travel for over one and haf hours by dhoni to nearby
uninhabited idands to obtain their day’s supply of drinking water during dry periods. In
Hinnavary, the sdttlement resembles a rabbit warren, with smal houses and narrow
paths running between them. An average house in some of the overcrowded idands
accommodates over 12 persons excluding smdl children. However, the standards of
cleanliness in even the most crowded settlements are impressive. Unclean drains,

collection of wastewater, or use of roads for dumping of waste do not exit.

The impact on the environment due to the housing problems discussed above is quite
svere.  In many idands, demand for housing plots increases with the expanson of the
population. Naturad vegetation is cleared for settlement and infrastructure. In idands
like Kandholhudhoo, Nafaru, Hinnavvaru, and Kihaadhoo, it is reported that the
number of trees has fdlen beow a sustainable leve, forcing the authorities to embark
on tree planting exercises to replenish the vegetation stock.

Cord mining for housing, dthough declining, has been ancther cause of environmenta
degradation. In addition to having adverse impacts on the redfs itsdf, it &ffects the
idands as well as biodiversty. Cord reefs offer strong coasta protection against ocean
currents, waves and tides. Mining of cords have resulted in the dedtruction of this
protection layer in some idands causng consderable amount of beach sand to wash
away from the idand into the sea. As the protection layer is destroyed, waves and tides
directly enter into the idand causng damage to the vegetation and intruding into the
freshwater aquifer. The other associated impacts on the reefs indude loss or migration
of resdentid reef fish communities and other living organisms, loss of bait fish that are
important for the loca tuna fishery, and reduced cord percentage cover. Mogt

importantly, these reefs may take severd yearsto recover.

Cement blocks are increasingly replacing the use of cord for housing. In addition,
dternatives such as cement and sand bags are beng utilized for congruction of
seawdls and harbour wadls. However, the practice of using cord for buildings and for

sea walls does continue to some extent.
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As population grew in crowded idands and when avalable land area was no longer
aufficient to meet the demand for housing, reclamation of shdlow reefs adjacent to the
idands has been caried out. Land reclamation activities have negative implications
such as dedruction of shalow lagoons, sea grass and reef flaa communities, and
adverse effects on nearby cord reef communities through suspended sediments.

Therefore, housing issues and congedtion in the face of a growing population continues
to deplete the naturd resources such as stock of ground water, plants and cord reefs of
the fragile ecosystem. Additiondly, it has increesed the variety and magnitude of
pollution created by human settlements.

3.3 Water Use

In Mdé and other idands the rgpidly expanding population coupled with the changing
culture of more use of fresh water has exacerbated the problems associated with the
supply of water. Water usage has been far greater than the naturd rate a which the
aquifer is recharged. In Maé, for instance, the lens has dwindled from over 30 meter of
depth in the 1970s to a mere meter to date, and the water is totdly unfit for drinking or
cooking. The households of Maé are now supplied with desalinated water. Since the
introduction of the piped desdinated water network, the groundwater seems to have
improved in different areas of Maé.

The qudity of groundweter in Gan, Addu Atoll has dso rapidly declined in the past few
years. Gan has a few garment factories and a regiona airport. However, as dmost dl
genera purpose water used on Gan originates from two boreholes located on the
western sde of the idand, there is excessve extraction above the demand. Leskages in
the distribution network aso contribute to the problem in Gan.

Increased  extraction exceeding natura recharge through ranfal has dramaticaly
depleted the freshwater lens in Madé and other populated idands. This increased
extraction is linked with technology and lifestyle. Although, many households in Maé
and in other idands of the Mddives use low flush toilets and other waer saving

devices, water conserving lifestyles can be said to be rare.
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3.4 Energy Use

In the Madives, pressures on the environment from the energy sector arise from the
generdtion and use of energy. According to the firs Greenhouse Gas Inventory of the
Madives, it is etimated that 129 Gg of carbon dioxide was emitted to the amosphere
by the energy sector in the Madives in 1994. This amounts to 0.54 tonnes of CO2 per
capita (MHAHE 2001). However, a very ggnificant number of inhabited idands ill do
not have access to 24 hour eectricity. In 1998, more than 60 idands had dectricity for
24 hours, accounting for only 55% of the populaion (MPND & UNDP 1998).

There is a marked imbadance in the usage of eectricity between Mdé and aodlls. In
2000, 14,920 MT of diesd were consumed to produce 90,479,023 Kwh of dectricity in
Maé by Stae Electric Company Limited (STELCO), while in the atolls 26,421 MT of
diesd was consumed to generate 116,512,316 Kwh of dectricity by STELCO. The
demand for eectricity is on the rise as can be interpreted from the graph on the supply
of eectricity (figure 3.6) (MPND 2001). Diesd is the main fud type consumed to meet
the energy demand in the Madives. In 2000, 138760 MT of diesd were imported to the
Maldives and eectricity production by STELCO owned power houses consumed 30%
of the imported diesdl fud. Data on the generation of eectricity in the resorts and
private and community generated eectricity in the idands are not available.

Figure 3.6: Electricity Utilisation in Male’
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Firewood, kerosene and liquid petroleum gas (LPG) are the main sources of energy
used for cooking in the country. In 1990, 94% of the population in the atolls used
firewood for cooking while in 2000 the figure dropped to 54%. To bdance out this
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large drop, the use of kerosene for cooking increased. In 1990, only 6% of the
population used kerosene for cooking while in 2000, 42% of the atoll population used
kerosene fr cooking (MPND 2001). LPG is mainly used in Maé and in 2000, 52% of
population in Maé used LPG for cooking, while in the atolls 4 % depended on LPG for
cooking. In 1994, 3.4 Kt of LPG were used in the Maldives.

3.5 Transport

The isolated inhabited idands and resorts are linked by the air and sea transportation
gysem exiding in the Mddives. Air trangportation condsts of a network developed on
the four regiond arports and the Maé International Airport and a segplane network
operated in the centrad region of the country. The segplane network caters mainly for
the tourism industry. In 2000, 59,366 domestic passengers travelled between the
regional arports on 2,183 flights. In 2000, the segplane network carried 515,949
tourists and operated 41,291 flights (MPND 2001). The domestic ar transportation
sector is developing fast and the tota domestic passenger movement has increased to
575,315 in 2000 from 85,017 in 1994 (MPND 2001).

Sea trangportation is gill the largest mode of transportation in the country. In 2000,
more than 9,372 vessals were registered and operated in the Madives (MPND 2001).
The mgor trangportation is between idands and Maé and between Mdé and the
growth centres in the atalls. It was found that on average 18 boats travelled to the atoll
capital a least three times in a month and 29 boets travelled once or twice to Mdé from
the atolls (MPND & UNDP 1998). The idands of the Maldives are wel protected
naturdly by house reefs. This reduces the accesshility of the idand by boats. In order
to facilitate sea trangport, the lagoons of many inhabited idands have been dredged to
develop harbours. From 1995 to 2000, the lagoons of a least 53 idands have been
dredged. Dredging of lagoons have pressures on environment such as loss of naurd
habitat, destruction of shdlow lagoons, sea grass and redf flaa communities and
adversdly affects nearby cord resf communities through suspended sediments.

Land transport exerts pressures on the environment in many ways. Vehides emit
carbon dioxide, carbon monoxide, oxides of nitrogen, sulphur dioxide, lead, particulate
materials and volatile organic compounds (VOCs). Traffic noise is dso a nuisance

asociated with land trangport.  As can be seen from the figure, in a period of not more
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than two and hdf years from 1996 the populaion of vehicles regisered in the Madives
more than doubled (figure 3.7). Cars represent a very dgnificant number among the
registered vehicles and in 1994, 128 new cars were registered and this grew to 315 in
2000 (MPND 2001). From 1990, the import of motorcycles has increased a an average
of 14% per annum. In 2000 alone, 1860 motorcycles were registered (MPND 2001).
The smdlness of the idands and infancy of the land trangportation sector has limited
the land transport sysem manly to Maé and some regiona growth centres such as
Hithadhoo and Kulhudhuffushi. The increased use of vehicles in Md€ is caudng not

only congestion on the narrow dtreet system but is deteriorating the urban air qudity as
wdll.

Figure3.7: Registered New Vehicles
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3.6 Pollution and Waste

A magor pressure on the environment arises from the wastes and pollutants produced as
a by-product of domestic and indudtrid activities. Solid waste digposd is now one of
the most critica environmental issues in the Madives. The amount and the rate of solid
wade generated vary throughout the country and there is a dgnificant difference
between the amount of waste generated in Mde and that of in the atolls. The amount
of solid waste generated in Maé has been increasing a an darming rate over the past
10 years. Figure 3.8 shows that the solid waste generated amost doubled within the
period 1990 to 1995 and in the next five years (1995 to 2000) the amount of waste
generated increased by eight fold.
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Figure 3.8: Amount of Solid Waste Generated Daily in Mal€
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On average 2.48 kg of waste are generated per capita per day in Maé while in the atolls
this value is around 0.66 kg of waste per capita per day. Average waste generation in
the resorts stands at 7.2 kg per guest per day (JCA 1998). Figure 3.9 shows the
composition of solid waste generated in Mae. The rapidly developing congtruction
industry is contributing sgnificantly to the composition of the waste.

Figure 3.9: Sourcesof Solid Wastefor Male’
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The large quantity of waste generated coupled with limited land area and technology
makes the disposd of waste a chdlenge for the country. Until 1991, solid waste
generaed in Maé was used for land reclamation in Ma€. Presently, solid waste
generated in Mde is collected and taken to a transfer gtation. From the transfer dtation,
the wadte is trangported to Thilafushi, a municipa landfill, located 5 km away from
Mdé The Thilafushi landfill Ste has now become a landfill for the centrd region of the
country. In addition to waste from Ma€, it now receives waste from idands in Mae
atall, the resorts and the Maé Internationd Airport.

Solid wastes generated in the atolls are disposed using various methods. Organic wastes
are composted at home backyards in most of the idands. Nonbiodegradable waste such
as plagics is dumped near the beach in many idands and buried in a few idands
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Burning of combudtible waste a desgnated aress in the idands is dso widdy practised
in many idands.

Current waste disposal practices adversdy affect the environment through habitat
destruction and pollution. Often, wetland areas such as swamps and mangroves are
consdered as “usdess’ areas and therefore dumping of solid waste in such aress is
acceptable practice and reclamation of such areas to increase land space often takes
place. Dumping of solid waste near beaches dso has adverse effects on the reefs and
lagoons of theidands.

The amount of hazardous waste generated in the Mddives is very smdl. In 1998, it was
edimated that 0.4 ton of hazardous waste was generated daily in Maé. Though figures
for hazardous waste generated for the atolls have not been estimated, it is believed that
the generation of hazardous waste would be very smdl. Hazardous waste mainly
includes clinicd wastes and waste oil from dectric generators and vehicles. At present,
hazardous waste generated in Maé is trangported to Thilafushi.

Like many smdl coastd communities of the world, Mddivians dso traditiondly used
the “bush or the beach” for human excreta digposd. A designated area in the household
backyard for shalow burid of faeces (handas buri or gifili) and defecation dong the
beach (ahirimathi) have been common practice in the past. These practices, especialy
the defecaion in the gifili, ae known to damage the environment through
contamination of groundwater aquifers which were directly used (especidly during dry
period) for potable purposes.

One of the main concerns surrounding such sawage or excreta disposal practices in the
past was the morbidity and mortdity from diarrhoea, which ill continues to be so.
With the condruction of rainwater tanks both in Maé and the aolls and the
introduction of a comprehnensve sawerage scheme in Mdé and intendve hedth
education on the use of ord rehydration, the Stuation has improved tremendoudy.
Degths from diarhoea have dropped consderably, athough the morbidity Stuation has
not improved sgnificantly. Serious epidemics of diarrhoea occurred in 1978 (Cholera)
and in 1982 (Shigela) daming severd lives. The cholera epidemic affected 50% of the
idands with more than 15000 cases reported and 200 deaths. Between 1992 and 1993,

there has been areduction in the reported cases of diarrhoeain the country as awhole,
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Although dmogt universd access to sanitation has been achieved in Mdé and a
comprehensve sawerage sysem is in place, there are criticd desgn and long-term
maintenance concerns that has contributed to rapid faecd contamingtion of Maé
groundwater aquifer. Mae Water and Sewerage Company is working to rectify these
problems and bring the system to an acceptable level of performance.

Pollutants reaching the water resources, especidly groundwater aquifers come from
point sources and non-point sources. Point sources that mainly include sewage disposal
and discharges from sub-indudrid activities have contributed to contaminaion of
groundweter aquifers in Maé and other indudtrial or populated idands. A study carried
out by MWSA in Madé showed that petro-chemicad pollution of the groundwater
aquifer is quite prominent in many arees of Maé This pressure is due to vehicle
washing garages and engine repair and maintenance workshops scattered dl over Maé.
The oil spillages in Mdé had contaminated the ground weter to the point where tests
conducted by MWSA showed the water at the area unfit for any use (MWSA 1995).
The scde and dgnificance of water pollution problems caused by the power dations
and ol dorage a other idands has yet not been assessed so far. However, spillage had
been observed in many oil handling areas (such as in powerhouses) in other idands too.

The agricultural sector in the Madives does not use a sgnificant amount of chemicd
fertilisars and pedicides. Thus groundwater and seawater contamination from
agriculturd run-off is a present not a problem. However, in the last few years there has
been a marked increase in the amount of fertilisers and pesticides used dthough it is not
sgnificant.

Issues facing coastd waters are mainly related to disposal of untrested sewage and
wadtewater effluent. Of the seven idands provided with centrd smal bore sewerage
systems, only three idands have secondary trestment faecility (i.e. septic tanks). The rest
disposes raw sewage into the coasts making coastd waters unsuiteble for bathing or
genera use. In Madé, the cepitd, sewage is disposed untrested into the near shore
waters via nine outfals a& gx locaions. The pollution load from these sewer outfdls
probably exceeds the dilution capacity of the receiving waters. The Madé sewers not
only carry sewage but dso different chemicas and potentidly harmful substances.
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3.7 Fisheries

The fisheries sector is extremely important in the economy since it forms the bulk of
exports and is the second largest contributor to the national GDP (table 3.4). The share
of fisheries in GDP has declined further in the past 6 years from 7.8% in 1988 to
around 6.0% in 2000. However, total recorded fish catch increased from 104,472 metric
tons in 1995 to 118,964 metric tons in 2000 (MPND 2000). Tota revenue from export
of marine products was 481 million Rufiyain 2000 (MOFAMR 2000).

Table 3.4: Fisheries Contribution to GDP (1995-2000)

Year % Share of Fisheries Contribution
1995 7.8
1996 7.3
1997 6.7
1998 6.7
1999 6.5
2000 6.0

Fishing is an economic activity that has direct impact on marine biodiversty. Fishing is
widespread throughout the archipdago and loca fishing practices form a large part of
the traditiond lifestyle. Tuna and tuna-related species comprise over 85% of the totd
fish catch. In the year 2000, out of the 118,963 metric tons of fish catch, tuna and tuna
related species comprised 101,728 metric tons (figure 3.10).

Tuna species, especidly skipjack and ydlowfin tuna which form the greater pat of
Madivian cach, are highly migratory and thus stock datus is not affected by Maddivian
fisheries done. The Indian Ocean skipjack tuna stocks are generadly believed to be
large (Adam and Anderson 1996). However, some researchers are pointing to signs of
potential problems in the skipjack resources that are being exploited by the Mddivian
fishery. These indications include, decline in both Madivian skipjack catch rates and
average Sze of fish (Adam and Anderson 1996, and Anderson 1997).
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Figure 3.10: Composition of fish catch (1990-2000)
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Batfish fishery is directly reated to the tuna fishery in the Mddives. Smal species of
fish that school close to the reef are targeted as bait fish for the tuna fishery. The most
commonly used variety of bait fish isthe slver sprats (table 3.5).

Table3.5: Varietiesmost commonly used live bait in order of quantity used

Spratelloides gracilis Silver Sprats
Apogonidae Cardinal fishes
Caesionidae Fusiliers

Other species include:

Spratelloides delicatulus Blue Sprats

Engraulidae Anchovies

The datus of the stocks of live bait species is not known. However they do not seem to
be over fished (Anderson 1997). The tota catch and catch rate of live bait species have
increased greetly in recent years (table 3.6) as a result of an increase in tuna fishing
effort and increase in the quantity of bait used per day (Anderson 1997).
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Table 3.6: Estimated quantities of live bait used annually in the pole and line tunafishery

Time Period Live bait Used
1978-1981 3000 + 8000t
1985-1987 4800 + 1200t
1993 10500 + 2600 t

10600 + 2700t

Although tuna has higoricdly been the mgor fish resource and little use was made of
reef fish resources, over the last decade or so, exploitation of reef resources in the
Madives has become an important component of the country’s fisheries sector.
Demand for marine products such as lobsters and reef fish increased locdly with
increase in demand for the tourigt resorts. High demand in the international market for
certain reef species has increased pressure on these reef resources. Reef resources that

are exploited mainly for export include groupers, sea cucumber, sharks and ornamenta
vaieties.

A specific fishery for grouper dated in the Maddives in 1992, The maximum
sustainable yield for al grouper species is estimated at 1800+700 tons (Shaked 1994).
However, these are crude estimates to be used cautioudy. Export figures show a
dedining trend in the quantity of groupers exported as wdl as tota vaue of exports
(figure 3.11). Given the pressure on the grouper resources, it is highly likdy that

grouper resources are being over fished.

Figure3.11: Live Grouper Exportsand their Value
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Export figures for dried sea cucumber show a much lower bulk of exports in mid and
late 1990's compared to the peak years during early 1990's, with correspondingly low
vadue for exports. However, the totd vaue increased condderably in 2000 (figure
3.12).

Figure 3.12: Dried Sea Cucumber Exports
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The live ornamenta species export trade (Aquarium Fish) exploits aout 100 species of
marine organisms, maority of which are reef fish. Of these, about 20 species contribute
to more than 75% of the catch (Adam 1997). The totd quantities of ornamenta species
exported by the “Ornamenta Fish” industry too have declined in recent years.

Edwards and Shepherd (1992) found that some species were being, locdly over-
exploited or exploited close to maximum sudtainable levels in the area around Mae.
Some species exploited by the aguarium fish trade are known to be limited in
digtribution or rare or not yet described for the Madives. The Clown Fish (Amphiprion
nigripes) is quasi-endemic with the Madives as its centre of abundance (Adam 1997).
The species is quite commonly exported from the Madives and 8000 Madives Clown
Fish and 500 anemones were exported in 1994 adone. The ange fish Apolomichthys
armitagei isknown to be rarein the Madives.

Reef sharks as well as oceanic sharks are exploited mainly for the fins. Dried shark fins
fetch good prices in the internationa market. Anderson and Ahmed (1993) suggested
that reef sharks were being fished a moderate leves of fishing effort, which was
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probably sudanable a the time of study. However, an increase in fishing effort from
that of 1993 levels would adversdly affect stocks. The current status of reef shark

gocks is unknown.

Threat of over-exploitation is the biggest environmenta problem posed by commercia
exploitation of reef resources. The export quantities of most of the reef species have
declined. Since gsock datus is not monitored regularly it is not known if stocks are

over-exploited.

Fishing methods genedly practised in the Mddives ae not dedtructive for the
environment. Figure 3.13 provides detalls of fish caich by fishing methods. Although
the fisheries industry expanded through the mechanisation of the traditiond fishing
fleet, fud didribution and fish collection sysems the fishing practice remaned
traditiond. Mogt fish are caught using lines which target a certan species and thus by-
caich which is wagted is dmost non-exigent. The tuna fishery is largdy based on pole
and line fishing from mechanised dhonis, thus producing a "dolphin friendly" product.
Other species such as groupers are caught using hand lines and sea cucumbers are
callected by hand or using lines. Gillnets are mainly used for targeting reef sharks.

Figure 3.13: Fish Catch by Gear

Fixed gillnets I

Hand line - . -
Long line -l
Pole and line - - .

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent caught

Fishing gear

Skipjack tuna ® Yellowfin tuna
Dogtooth tuna Little tuna
® Frigate tuna Other marine fish

Some bait fishing practices are known to have adverse effects on the habitat. When
catching species closdly associated with the reef, sometimes poles or a “scarer™ (pam
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fronds or ged chain) are used to chase the fish. This can result in damage to the cord
(Anderson 1997). In recent years, the method of caiching live bait have changed from
the traditiond method of collecting bat during the day to using light a night to attract
bait. The environmenta implications of this change are being dudied. Although not
widdy practised, some isolated cases of illegd use of chemicds which can be
detrimental to the reefs, are reported. These include use of household bleach or chlorine
to catch octopus.

3.8 Agriculture and Timber

Snce soils are poor and land for agriculture is scarce in the Mddives, agriculturd
production is low. Unlike many other developing countries, agriculture's share of GDP
islow (table: 3.7), declining from 3.6% in 1995 to 2.8% in 2000 (MPND 2001).

The most widdy grown agricultura product in the Maddives is coconut. Coconut
production in 2000 was about 18 million (MPND 2001). Some idands grow root crops
such as taro, cassava and sweet potato as well as other crops such as banana, papaya,
watermdon, melon, mango, cucumber, pumpkin, betd leaves chillies, limes, breadfruit
and egg plant. Some of these crops are now grown commercialy at idands leased on

long term basis for agriculture. Nonetheless, dmost dl of these are subsistence crops.
Table3.7: Agricultural Contribution to GDP (1995- 2000)

Year % Share of Agricultural Contribution

1995 3.6
1996 34
1997 3.2
1998 3.0
1999 2.8
2000 2.8

There is drong demand for localy grown agricultura products, both from tourist
resorts and from an expanding local population. It has been estimated that the totdl
aadble land area is less than 30 sguare kilometres, with production limited to 60
specidly designated agriculturd idands (MPND 1998).
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The threat to biologicd diversty from agriculture is the clearance of naturd vegetation
and resultant dedruction of habitat and reduction in natural vegetation. In addition,
increased use of chemicd fertilizers in agriculture has potentid to adversdy affect the

groundwater resources.

Introduction of pests and diseases through imported fruits, vegetables and agricultura
products such as fetilizers, soil and plants adversdly affect the terredtrid biodiversty
(Zuhair 2000). Incidences of disease often incur consderable codts to the country. All
the lime trees in the country were wiped out in an incidence of a disease (canker) about
15 years back. In 1997, the coconut trees in an idand were highly affected by a species
of worm. An incidence of a disease locdly known as ‘hudhu koodi’ (Spirdling White
Fly) in 1998 resulted in many trees being cut down in the country.

Timber is havested manly for condruction of boas as wdl as buildings. In recent
years, the number of requests for timber harvesting licenses has decreased (table: 3.8).
The cause for this reduction has not been established. However, it is speculated that
buying imported timber may be easer and chegper or the availability of the timber trees
could be decreasing (Zuhair 2000).

Table3.8: Timber harvest from uninhabited idands

Common name Local Name 1993 1997 1998 1999 2000
Coconut Palm Ruh (no:s) 3363 1453 683 375 269
Iron wood Kuredhi (no:s) 58855 41576 52707 35975 27599
Nit pitcha, Country almond, Sea

hibiscus Uni, Midhili, Dhigga (meters) 3121 1711 954 617 309
Alexander laurelwood tree, Sea

trumpet Funa, Kaani (meters) 24 0 11 0 26
Banyan tree, Nika Alhoa (meters) 719 310 206 88 34
3.9 Tourism

In 2002, the Mddives tourism industry will ceebrate 30 years of tourism in the
international  market. Over this period, the tourism industry has been the man
contributor to the economic development of the country. Figure 3.14 shows

contribution of tourism to GDP as a percentage of GDP for the period of 1995 to 2000.
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Figure 3.14: Contribution of Tourism to GDP
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The importance of the touriam to the Madives economy is dso evident in the number
of tourists who vigt the country eech year. Figure 3.15 shows the flow of tourist
arivas by nationdity for the period of 1995 to 2000. The mgor attractions for these

vidtors include beaches diving, water sports, recregtiond fishing, saling and
excursons.

Figure 3.15: Flow of Tourist Arrivalsby Nationality
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As the touris come in search of peace and tranquillity, the main source of tourigt
accommodation is in resorts. Each resort is developed on a separate idand and is
equipped with modern amenities based on the resort’s rating. The number of tourist
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resorts has been increasing over the past years and currently, there are 86 resorts, 60 of
which are owned locdly, 8 foreign owned, 8 jointly owned by foreigners and locas and
the remaining 10 are government owned. These resorts are dtretched over 10 atolls.
Other sources of accommodation include hotels, guesthouses and vessdls. Due to the
ban on provison of accommodation to tourigts in inhabited idands other than Mae,
guesthouses and hotels are located only in Male'.

The total registered bed capacity provided by resorts, hotels, guest houses and vessels
aegivenintable3.9.

Table3.9: Total registered bed capacity

1995 | 1996 1997 1998 | 1999 | 2000
Resorts 10,688 | 11,472 | 11,958 | 13,740 | 13,740 | 15,878
Hotels 312 312 276 418 418 744
Guest Houses | 400 246 313 293 321 356
Vessels 912 1278 1484 1577 1577 1,716

The bed capacity utilization rate is not consstent with the increase in bed capacity.
Figure 3.16 showsthetota bed capacity utilization rate for the period of 1995 to 2000.

Figure 3.16: Bed Capacity Utilisation Rate
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Figure 3.17 shows the average duration of stay by tourists for the period 1995 -2000.
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Figure 3.17: Averageduration of stay by tourists
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Tourism in the Madives exids largdy due to the physcd and geogrephic features of
the cord idands and the peace and security that prevall in the country. The beauty of
the underwater world a the reefs, clean water in the lagoons, white and pristine sandy
beaches, a rich idand vegetation and ided tropicd climate are the man features tha
attracts tourigts to the Madives.

Environmentaly unsound practices in solid waste and sewage disposd pose the most
serious threst from tourism to the ddicatedly baanced cord reef ecosystem of the
Maddives. Though solid wadte is a cause of environmental concern, a current levels it
is more of an aesthetic problem. In the past, waste and garbage which could not be
burned was dumped into the sea This practice is now prohibited by law and waste
incinerators and crushers have to be used in dl resorts. Sewage effluent is discharged
into the sea by the resorts. However, the discharges from resorts are very smdl and the
evidence on reef degradation from sewage discharges is inconclusve. Some of the
resorts are now turning to the latest technology in sewage treatment using ultra violet
radiation to produce virtudly pure water.

The Mddives has developed a very suitable form of tourism, gppropriate for the small
idand environment. The present form of tourism development has not generated any
serious  environmenta  impacts. This has been accomplished through appropriate
policies, legidation and plans and ingtituted mechanisms to goply drict sandards and
regulations. However, the increesng number and magnitude of coastd modifications
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on the idands including reclamation, harbour dredging and beach replenishment are

sarious environmenta issues that need to be addressed in the tourism sector.

3.10 Climate Change and its Associated Impacts

The Mddives being a fragile low lying smdl idand ecosysem, it is very vulnerable to
climate change and its associated impacts especidly the predicted sea levd rise
Although the Mddives contributes minimdly to the globd greenhouse gas emissons
0.001% (MHAHE 2001), it is among the most susceptible to impacts of the changes in
climate.

The Intergovernmenta Pane on Climate Change (IPCC) in its Third Assessment
Report estimates a projected sea level rise of 0.09m to 0.88m for 1990 to 2100 (IPCC
2001). With more than 80% of the land area of Mddives less than a meter above mean
sea levd, the dightest rise in sea levd will prove extremdy thregtening. This is further
agoravated by the variation of the tide Many idands dready suffer inundation and
shoreline eroson because of its low eevation. The inundation often leads to freshwater
shortages and disease outbresks. The magnitude of rise in sea levd projected in the
IPCC Third Assessment Report threstens the very existence of life and livelihood in the
Maldives.

A paticular concern of the Maddives is the impact of climate change on the
groundwater availability. In the idands rainwater lenses lie atop sdt water. As sea leve
rises, the thickness of the freshwater lenses decreases, and the volume of freshwater
decreases. Sea leve rise would aso increase the likelihood of storm over wash of the
idands, causng increased incidence of sdtwater contamination of the freshwater

lenses.

The touriam indudry relying heavily on the maine ecosystems is dso under threat
from the impacts of cimate change. An increese in temperaiure can very essly bring
the reef growth and reef ecosysems to an darmingly poor datus. Although amost al
the reefs have recovered from the cora bleaching event of 1997, the impacts of
bleaching were felt on around 90% of the reefs of Maddives, bleaching them totdly or
patidly (Neeem e d 1998). The cords dready growing a highest tolerable
temperatures (gpproximatey 30°, Celsus) have a very grim possbility of surviva
given the predicted risesin temperature of 1.4 to 5.8°C for the period of 1990 to 2100.
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The idands of Mddives are regf-based and coral reefs serve as natural breskwaters.
With damage to the corad reefs comes the bigger danger of loosng the naturd
protection of the idands from the waves and currents. An idand with a degraded reef is
more open for coastal damages such as beach eroson and more susceptible to
inundation by uncontrolled waves reaching the shore.

Fishery is dso expected to suffer from the impacts of climate change. Tuna fishery is
the main fishery and tuna is a migratory species. A possible change in temperatures can
drive the tuna stock to more favourable temperatures. This can lead to a decline in the
fisheries indudtry as the fishermen loose ther fishing grounds. The tuna fishery is based
on pole and line method udng bat fish. Any changes to the avalability of bait fish
caused by damage to the reefs would dso affect the tuna fishery.

A mgor concern in the ountry related to the cdimate change phenomenon is the lack of
knowledge and awareness on the issue as well as the lack of necessary resources to
properly asses the possible impacts. There is a need for research on locdised climate
changes and its impacts. There is aso an urgent need for the development of resources

to adapt to possible impacts of climate change.

El-Nino events and other climate variations dso have consderable pressures on the
fragile ecosystem of the Madives. One of the mgor threats to cora reef biodiversty is
cord bleaching asociated with increased seawater temperature. The Madives
experienced large-scde cord bleaching during 1998 EI-Nino event. Reef monitoring
show that live cord cover decreased to a mean of 2.1% from pre-bleaching leves of
30-45% (MRC 1999). Subsequent observations in 1999 showed early signs of recovery
with recruitment of highly affected varigties such as acroporids and pocilloporids
(Edwards et d 2001). The study States that “despite the severity of mortdity, recovery
appears to be proceeding much faster in the Mddives than in the species poor eastern
Pecific after the 1982-1983 ENSO warming event”.

3.11 Natural Disasters and Episodic Events

In April 1987, a sorm centre in the southern Indian Ocean resulted in long-distance
wave transmisson that passed through much of the Mddives archipdago. The waves

caused enormous economic losses through damage to infrastructure, land and
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vegetation. Ma€e and the Internationd Airport were among the worgt hit with extensve
flooding and erosion.

While the rehabilitation work on this damage was ill in progress, the country again
was faced with sorm surges in June and September the same year. Although these
urges was less extendve than the one in April that year, nany of the agriculturd fieds

were inundated by seawater and some causeways linking idands were badly damaged.

The idand of Thulhaadhoo faced inundetion in 1988. This was caused by high SW
waves (2-2.5m high; duration 12-15 seconds) in association with a high spring tide and
south-westerly winds.

The most severe recorded storm event in the Maldives so far was on 30th of May 1991.
During the gorm, the amospheric pressure fell down to 997 hpa and the maximum
squaly winds reached 90 kts per hour (DoM 2001). The most severe weather from this
sorm was experienced in the southernmost atoll, Addu Atoll. However, most parts of
the country were affected, with 4,081 houses in 13 atolls damaged (SAARC 1992).

The resort idand of Bolifushi was hit by dmilar but a very much more locdised fresk
gorm in 2000. This storm lasted about 12 hours and caused US$ 1.2 million worth of

damages.

Coadd flooding has been experienced in the past and the risks of flood damage
resulting from high tides have not reduced in recent years. The degree of severity of
some of these events has been thought to have increased due to improper coastal zone
management and congruction of poorly desgned coasta Structures.  Proper
management methods of the coastd zone are now gradudly being introduced in the
Madives, and some research and consultations are now carried out in the congruction
and design of seawdls and coagta dtructures, as well as in the reclamation of land. The
country still needsto increase its capacity in such research and design.

With the prediction by the IPCC of possble increase in extreme events of westher,
there is a growing need for enhancing the loca capacity in predicting such events as

well asfor preparedness to face them.
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The Government has given priority to develop environmenta policies, laws and
inditutions to ded with the mgor environmental issues facing the country. The Second
Nationd Environment Action Plan of Madives was adopted in 1999 to address the
pressng environmenta chdlenges. The second Naiond Environment Action Pan
identifies the need to take an integrated approach to the management of the
environment and to work towards the god of sustaindble development. The am of
NEAP Il is to protect and preserve the environment d the Madives, and to sustainably
manage its resources for the collective benefit and enjoyment of present and future
generations. The NEAP identifies climate change and sea levd rises coadad zone
management; biologica diversty conservation; integrated reef resources management;
integrated water resources management; management of solid wastes and sewage;
pollution control and managing hazardous wades, sudtainable tourism development;
land resources management and sudainable agriculture, human  settlements  and

urbanization and sustainable fisheries management as the key issues to be addressed.

The Environmental Protection and Preservation Act of Mddives (Act 4/93) was
enacted by the People's Mglis in 1993. This act established a framework upon which
regulations and policies can be developed to protect and preserve the natura
environment and resources for the benefit of present and future generations. Act 4/93
contains important provisons on environmenta  advice, environmental  policy
formulaion, biodiversty conservation, environmenta impact assessment, waste
disposd and hazardous wastes A programme for drengthening of nationd
environmentd legidation began in 1996.

The mandate for environmental protection and management was tranderred to the
Minigry of Home Affars, Housng and Environment which was formed in November
1998. The Environment Research Unit under the then Minisry of Planning, Human
Resources and Environment was devated to the status of Environment Research Center

aswadl.
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The following sections identify some of the mgor responses to the criticd

environmenta issues facing the country over the last five years.

4.1 Biodiversity

Due to the lack of naura resources and wedth, biodiversty particularly marine
biodiversty is the most ggnificant and vitd resource base for the country. The
livdihood has traditiondly been marine-based as wel and marine resources dill
continue to be the man generator of food, earnings, employment, protection and
shelter. Recognisng the importance maine biologicd diversty plays in sudtanable
development, the government has adopted a number of measures for protection and

conservetion of biodiversty.

The second Nationd Environment Action Plan adopted in 1999, recognises biodiversty
conservation as one of the priority issues to be addressed to achieve environmenta
protection and sudanable deveopment. Other related priority issues identified in
NEAP Il include coastal zone management and integrated reef resources management.

The firs Nationd Biodiversty Strategy and Action Plan (NBSAP) of the country has
been adopted in 2001. It was undertaken with extensve stakeholder participation
throughout the country, and the draft NBSAP was discussed and endorsed a a national
level workshop in April 2001. The Madives is party to the United Nations Convention
on Biologicd Diverdty and the firg country report on biologica diversty to the
Convention Secretariat will be prepared in 2001.

Recognising the importance of hedthy cord reefs to the two mgor indudtries of the
Madives, tourism and fisheries and the need to address the problems resulting from
increased reef resource usage, the Maddivian Government commenced promoting a
policy of integrated reef resources management. The Ministry of Fisheries, Agriculture
and Marine Resources with assstance from the Bay of Bengd Programme (BOBP)
initiated the Integrated Redf Resources Management programme. Under  this
programme, a workshop was held in Maé€ in March 1996 with extensve stakeholder
participation and nationd and internationd advisors, to “identify key issues and
objectives for the IRRM process, and make recommendations for its implementations’
(BOBP, 1997). The Fisheries Advisory Board endorsed the recommendations made at
this workshop, in 1996.
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The Government has dso initisted severa measures for the protection of important
habitats and threstened species. The Government designated 15 marine protected aress
in 1995 and 10 more areas in 1999 (Box 4.1). Other measures include banning export
of important bat fish as aguarium fish; banning fishing from the house regfs of tourist
resorts; and the protection of threstened marine resources such as sharks, sea turtles,

giant clams, and black cord (table 4.2 and 4.3).

Table4.2: Protected Marine Life

Species Effective from
Marine Turtles 24 June 1995 for 10 Years
Napoleon Wrasse 24-Jun-95

Whale Shark 24-Jun-95

Black Coral 1-Jan-95

Table4.3: Marine Productsthat are banned for export since 1996

Species

Marine Turtles
Dolphins
Whales

Eds

Puffer Fish
Parrot Fish
Skates and Rays
Bigeye Scad less than 6"
Baitfish
Lobsters

Triton Shell
Trochus Shell
Pearl Oysters
Black Coral
Storny Corals

Protected species include the bird White Tern Gygis alba monte in 1996 and 22
additional bird species protected in 1999 under the Environmental Protection and
Preservation Act, of which some are important for the loca tuna fishery and others are
endemic to the Maldives at subspeciesleve (Box 4.2).
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Box 4.1: Marine Protected Area

R Al
- Willigi Thila

B0 SECH
Drigoiraa-on oadhos Thika

Lozl Al
-Ruradhahes Kandu
-TLSTivO I ThigO

YWILLIGEELITH

RAA GROLL
hicls" dicll

Wk Kameindy

-Hostori Fa

=CIlneenerELE KL ek
-Dinekunuinlicfalhlge Mivaruvan
bl wy Kol owors
~Thembumdhos thilka
-GoatugilAdhdrashugl
Embondhod Karoush
-GUaKinCo Konduclil

Larikan fiika

wipa Thile

“Drirnes Thilo

st Thik woem An asoll :
-Karibeymu Tnila O
-farnguihuaon Beyu ”
-Kudarah Thilka

Wy Adcd
Hiyana Baondu
Aortton ek

SOUTH ARl AFGLL
Iererny Aol
Ahazkuraod

ot Aol
-Fi ltheyo Kondu

Dhacks Al
-Fughi Horvdu

FAAFU ATCIL

FLESHIRAN AL

D HAALY ATOLL

P! E.M—".HETHUIH_A -

FARLIMUALIVALHU BEYEw o)~

HCTHI ATOLL
4 & panaches
0 E
-
S Uoealmhen
o) = QKUHEIJ F0 KARDL QLHI
gty : AF o FLSHMARL THLA
. it Mailseu @ havrvan AT
e o
; £y
A E - 100 15 AL P AR R R DA T L,
e @ Exahafushi
“-f{. . Z. 4 IAAFE ATOILL
MAARLINUD HO D KAMDU OHL @ o Hal=' Ahcihi
1-" Hy =,
RABFARI qgf. =" " 7 o
Moz i S THADURUDIGO T /LA
- boy LARIAN THILA
it Roeslhoo

o R LF KLt ot T o D GANTHUGIRT THILA

. s i
MIvARUAN! g MEJE‘,-'-"“““-

S5 ) ENMBEGEHIG KANDU OHLI

c

- MEYATHILA
"

L GURAIDHCO KANDU GLHI

i OPIMAB THLA
B MU S NI

THILA,
[TET LR o
i Lo WA ATOW
ok A MIYARL KANOU
@ KULHAH THLA 25 '.‘ Fel dhoo

e :
. ot ! FILITHEYD RAKD Uggy unTTam wakDU
7 enehoo
e f y
.'é i = Wy LHAZIRLRANTE
T3 Kl
RAEFRILN AT

3 s ueacnen

Aol Gapitat ® PROTECTED AREA

Sate of the Environment Report, 2001

55



Responses

Box 4.2: Protected Bird Species
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A tree planting programme was launched nation-wide during the year 1996 with the
am of adding amillion trees to the idand ecosystems within 3 years. The tree planting
programme was a concerted effort to conserve, rehabilitate and manage the
environment. The Ministry of Fisheries and Agriculture was selected as the noda
agency for the implementation of the program under the guidance of the Presidents
Office. Due to the extensive support the programme received theinitia target of one
million trees was dmost achieved by the end of 1996 itsdlf. Therefore anew target of 2
million trees was set.

Following on from the two milliontree programme, a 3 year fruit tree planting
programme was launched nationwide in June 2000 by the Minigry of Fisheries,
Agriculture and Marine Resources, in an effort to incresse fruit trees in the country.
The objectives of the programme include increesng awareness and interest in growing
fruit trees, increesng locd production and generating the spirit of growing trees in dl

idands.

In order to protect and conserve biologica diversity of the country, a pilot project on
the edtablishment and management of protected areas has been initiated with the
assstance of the Government of Audtralia through AUSAID.

Legd measures for protection of timber resources were established through regulations
under the Law on Uninhabited Idands (Law no: 20/98). Under this law timber from
uninhabited idands can be logged only after getting written agpprova for the purpose
from the Minisry of Fisheries and Agriculture, and in the presence of a representaive
from the aoll office and a representative of the lessee. In addition, every coconut pam
that is logged has to be replaced with 2 coconut pams and every tree that is logged has
to be replaced by atree under the direction of the Ministry of Fisheries and Agriculture.

The Maine Research Centre of the Minisry of Fisheries Agriculture and Marine
Resources has undertaken three different coral resf monitoring programmes in
collaboration with different inditutions or agencies. Cora reef monitoring to assess the
extent of cord bleaching is been carried out in collaboration with the Globd Cord Reef
Monitoring Network (GCRMN). The overdl objective of the MaldivesGCRMN
project is to improve management and sudainadble use of cord reefs and related
ecosystems by providing information on the trends in biophysca daus socid cultura
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and economic vaues of these ecosystems (Anon 1999). Maine Research Centre
(MRC) has dso participated in the Reef Check programme since 1997; a volunteer
effort carried out world-wide by recreationa divers and led by experienced marine
scentigs. In addition MRC has an ongoing program on identification and cataloguing
of fish gpeciesin Madivian waters.

4.2 Climate Change

In order to reduce the emisson of greenhouse gases, the Maddives has darted pilot
projects on adternate sources of energy. Solar power has been used to power
teddlecommunication sets  navigationd ads and government office  buildings and
mosques in the idands. The main condraint to the widespread use of solar energy is the
lack of technica backup and high ingalation costs. While wind is a regular feature of
the Madives, exising wind speeds are consdered margind for dectricity generation,
unless high towers are erected at high capitd cost. Supplementing conventiond energy
supply by dternate energy sources, wherever viable, has been included in the energy
sector objective and strategy in the National Development Plan.

As the Mddives is very vulnerable to the predicted climate change and sea levd rise,
atention is given to adaptation measures. Various progranmes have been desgned and
implemented in areas such as coastd protection, freshwater management and cord reef
protection. The breskwater around the capital Mde cost around 30 million US Dollars.
The government has taken very important measures to protect the cord reefs by
reducing import duty on condruction materids and prohibiting use of corad for
government buildings and tourist resorts and by banning of cord mining from house
reefs.

The flooding in 1987 triggered concern in the Madives about the possble impacts of
climate change. Presdent Gayoom played an important role in bringing the issue to the
dtention of the world community by addressng the UN Generd Assembly,
Commonwedth Heads of Government Mesting in Langkawi, and the SAARC Summit
held in the same year. On the request of the Presdent, the Commonwedth and the
SAARC edablished expert groups to study the impacts of greenhouse effect and globa
waming. A United Nations Environment Programme misson visted the Mddives and

recommended training of local personnd to monitor and evaluate impacts of expected
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environmentd changes and the development of drategies that would permit sustainable
development.

The Mddives has played a leading role in encouraging the smdl idand dates to band
together to devise a unified gance on globa climate change problems among smal
idand states. In 1989, with the hep of the Commonwedth Secretariat, the Madives
hosted the Small States Conference on Sea Level Rise a Ministerid Leve, the outcome
of which was the Mad€e Decdaation on Globad Waming and Sea Levd Rise. This
declaration caled for negotiations for a framework convention on climate change to
dart as soon as possble after the adoption of the interim report of the IPCC. It dso
cdled upon dl dates to reduce or limit the emisson of greenhouse gases and caled
upon the internationd community to assgt smdl daes to tackle environmentd

problems.

The Maddives participated in the Second World Climate Conference in 1990 and was
indrumenta, dong with other smdl idand dates in ensuring that the resulting
Minigerid Dedaration mentioned the specia problems faced by smdl daes The
Declaration notes that the present rate of climate change "could even thresten surviva
in some smdl idand dates’ and recommends that "adequate and additiond financid
resources should be mobilised and best environmentally sound technologies transferred
expeditioudy in afar and most favourable basis"

The Maddives was indrumentd in the formation of the Smal Idand Action Group that
eventudly a the Second World Climate Conference in Geneva, in 1990, became the
Alliance of Smdl Idand States. The Alliance of Smdl Idand States commonly known
as AOSIS is a group of developing countries that share common objectives on
environment and sustainable development. The group comprises of smdl idand and
low-lying coagtd developing countries which are members of idand regiond groupings
or organisations. The members of AOSIS are particulaly vulnerable to the adverse
consequences of climate change such as sea level rise, cord bleaching and the
increased frequency and intengty of tropica storms.

The Mddives is a paty to the United Nations Framework Convention on Climate
Change (UNFCCC). The Maddives dgned the Convention on 12th June 1992 and
ratified the same on 9th November 1992. The Madives played a very important role
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with AOSIS in the negotiation process that started in Berlin and culminated in Kyoto.
The Maddives though disgppointed with the low targets agreed for in the Kyoto
Protocol, looks for early implementation of the Protocol. The Madives was the firg
country to sign the Kyoto Protocol on 16th March 1998 and it ratified the Protocol on
30th December 1998. The first Nationd Communication of the Madives to UNFCCC
was submitted at the 7th Sesson of the Conference of he Parties to UNFCCC held in
Marrakesh in 2001. The Nationd Greenhouse Gas Inventory, Nationa Mitigation Plan,
Vulneraoility Assessment and Adaptation Options are included in the nationd

communiceation of Maldives.

4.3 Population

The mandate for population related activities was given to the Ministry of Planning and
Nationd Development in 1998. In 1998, a project, “Support to the Population
Progranme Coordination Unit” was undertaken by the Maddivian government and
UNFPA, with the am of supporting the popuation programme coordingtion and
bringing about population trends condgtent with the nationd policies of sustainable
development. Under this project, the Population Programme Coordination Unit (PPCU)
or the Population Section was formed on 1 January 1999.

The Ffth Naiond Devdopment Pan identified the formulation of a Naiond
Population Policy as an objective to controlling populatiion growth during the Plan
period. On 24 March 1999, a Population Programme Coordination Committee (PPCC)
was formed in Minidry of Planning and Nationd Development. The Committee is in
the process of drafting a population policy statement.

Atdll Population Committees (APC) have dso been formed in dl the atolls with the
am of spreading awareness on population control in the idands and the first workshop
of these committees have been conducted in Noonu, Raa, Dhadu, Haa Alif, Meemu
and Baa Atall.

One of the new policy initiatives pursued by the Government is the Population
Development and Consolidation Programme. This is an ongoing Programme that ams
to minimize the diseconomies of scale faced by the country in the provison of socio-
economic activities by fadlitating the migration of inhabitants in smdler and more
remote idands to larger idands. Such populaion concentrations on large idands will
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enable the provison of better socio-economic services and economic opportunities and
thereby lead to a better standard of living. The people of Hdh. Hondaidhoo have been
resettled in Hdh. Hanimadhoo, while the people of Sh. Maakan'doodhoo are in the
process of moving to Sh. Milandhoo and Sh. Funadhoo. Part of the population of Sh.
Firun'baidhoo have aso been moved to Sh. Funadhoo and the rest will be resettled in

the near future.

Ancther sgnificant policy is regional development, and the fird Regiond Development
Project is amed a more equitable deveopment of the country and it involves
developing two regions, the Northern Deveopment Region (NDR) (Haa Alifu, Haa
Dhadu and Shaviyani Atollsand the Southern Development Region (SDR) (Gaafu
Alifu, Gaafu Dhadlu Gnaviyani and Addu Atalls).

In 2001 a family law covering marriage, divorce, and guardianship was passed. There is
a need for such a law due to the ease of divorce and remarriage in the Madives, the

divorce rate in the Madives, is one of the highest in the world.

The World population Day is marked each year in the Madives through awareness
rasng activities. Such activities indude idand levd activities in the atolls, population
seminars for secondary school students, clinic programmes, Population Day Quiz and
Internet Chat Room on Population Development. The man objective of the dlinic
programme is to provide reproductive hedth services to mothers and children and to
Create awareness on reproductive hedth, family planning, safe motherhood and other

population issues.

4.4 Households, Housing and Human Settlements

The Fifth Naiond Deveopment Plan recognized management of human settlements as
a crticd isue for nationd devedopment. The Government has dso identified the
preparation of a Nationd Shelter Strategy as one of the high priority areas a the Sixth
Round Table Meseting between the Mddives and its development partners (Project
No:6 Policies and Strategies for a Nationd Shelter Development Programme) This
illugrates the Government's commitment to provide adequate shdter and sugtainable
human settlements for the people. The project profile goes on to say “housing problems
in Mddives are reated to both the avalability of housng and the qudity of avalabdle

accommodation”.
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In the context of the specific problems in Mad€e and the urgency to find a solution to
the continued growth of the nationd capita, the “Sdected Idands Development
Srategy” was launched by the Government.  Villingili in the vicinity of Ma€ has
dready been developed under this programme as the new and fifth ward of Mde. A
UNCHS/UNDP Villingili Idand Deveopment Plan was prepared and the Villingili
development includes three main housing development activities: allocation of housng
plots to the sdected needy families for the congruction of houses by themsdves, the
congruction of flats for service personnel, to be dlocated on a rental bass and the
condruction of high rise resdentiad flats. Currently, 383 housing plots of 130 m2 each
have been dlocated out of a possible 454. According to the 2000 census, the population
of Villingili has increased from 300 in 1995 to 4291 in 2000. The number of
households increased from 44 in 1995 to 601 in 2000.

The other priority project inititated by the Government to address the Maée urban issue
is the Huhumde Land Reclamaion and Devedopment Project. Hulhumae has been
described as the largest and most complex land reclamation and development project
ever to be undertaken in the Madives. The overdl objective of the project has been
dated as “to find in the context of nationa settlement consolidation drategy, a longer
teem solution for the consolidetion of the centrd aea of Madives and physca
expanson of Mae, paticulaly in teems of the new land required for housng and
industriad expanson and to creste an environmentaly protected land reserve cgpable of
meeting nationd needs in the next century. This project envisages the reclamaion of
aoproximately 12.8 km2 of resf and lagoon in Hulhule. Hulhule lagoon, because of its
large aea, closeness to Mae€e, easse of reclamation due to shdlowness and the
possbility of a land link to Maée which is only 4.6 km away, has been identified as the
most gppropriate choice. After reclamation, the project area is to be zoned for
resdential, mixed and industrid uses aswell asfor the Airport and Port uses.

Housng and sdtlements development on uninhabited idands is being undertaken by
the Minigry of Atolls Adminidration under the project “Enhancing Atoll Human
Settlement Opportunities in Mddives’. In recent years the resdents in a number of
idands have expressed an increesng desire to be resettled in another idand, in the
context of growing population and because of many logidicd difficulties experienced
by the resdents in the context of the conditions of the idands tha they live in. In some
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idands, congruction of jetties is redricted by the too narrow or even non-existent reef
and the resdents of those idands find it dmost impossible to eke out a living without
facilities for their boats and request for transfer to other idands. Then there are other
idands where resdents have to move out, for environmental and health reasons such as
the absence of ground water. In view of the above, the Government through the
Minigry of Atolls Adminidration has launched a programme for the resettlement of
families in under populated idands or uninhabited idands. Under this programme,
stlers recaeive new houses congructed through contractors. They are dlowed to take
fixtures and movable assets from ther origind homes and in addition will receive
compensation for al assets located in the old property such as water tanks and trees, at
the time of their departure.

In the context of the present housing issues in Mde€, the Government has given priority
to the implementation of a Ma€ Housng Deveopment project as wel. Under this
project, 128 flats have been developed and |leased to the residents of Mde€'.

4.5 Solid Waste Management

The management of solid wades is identified as a key environmentd issue in the
Second Nationd Environment Action Plan. In 1998, a study on The Solid Waste
Management for Madé City in the Republic of Madives was caried out with the
assistance of Japan International Co-operation Agency (JCA), to assess the solid waste
disposal problemsin inhabited idands and resorts.

The Minigry of Home Affars, Housng and Environment is currently in the process of
developing a nationd waste management drategy for the country. An interagency
technica committee was formed in April 2000 to advice the Ministry on the nationa
waste management strategy.

Under the South Regiona Development Project, and with the guidance of the technica
committee, work is underway to develop a solid waste disposal ste in Hithadhoo. A
amilar Ste is being developed under the Northern Regiond Development Project in
Kulhudhufushi. These waste disposal sites are expected to become operationd in 2002.

Baging of solid wade collected a the transfer dation from Mae to Thilafushi has
proved practicd and efficient. The experience gained from this operaion is planned to
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be utilised in dl the inhabited idands of Mdé Atall in 2002. Plans are underway to
barge the solid waste collected from the inhabited idands in Mdé aoall to the Thilafushi
landfill. When this project is implemented, the problem of solid wagte disposa in Mdé
Atadll would be sgnificantly improved.

4.6 Hazardous Waste

Maldives is paty to the Basd Convention on the Control of Transboundary Movements
of Hazardous Wastes and their Disposad. The Environment Protection and Preservation
Act of the Madives (Lawv 4/93) provides a datutory framework enabling the control
and regulation of the transboundary movement of hazardous waste controlled under the
Basd Convention in the Mddives

4.7 Air Pollution

As ar pollution is an emerging environmentd issue in South Ada, on the initiative of
United Naions Environment Programme a declaration to promote regiond co-
operation in the area of ar pollution was agreed in 1998. The Madé Declaration on
Control and Prevention of Air Pollution and its Likey Transboundary Effects for South
Ada was adopted by Minigers of Environment a the seventh meeting of the Governing
Council of South Asia Co-operative Environment Programme (SACEP) in Mae€.

In 2001, the Government adopted, Addressng Air Pollution - Nationd Strategy for
Action with the am to establish the necessary framework for addressing air pollution to
protect the environment of the Madives. The action plan cdls for regular monitoring of
ar pollution and to assess the impacts of ar pollution on human hedth and assats,
introduction of preventive and management measures for ar pollution a the source
level, devdopment of suitable coordinging mechanisms for the successul
implementation of the ar pollution action plan and for building adequate capacity to
address the issue of ar pollution.

As a means of reducing the traffic problems and improving the air qudity in Maé, the
Government has banned in December 2000, the import of reconditioned motorcycles
which have an engine capacity of less than 150 cubic meters into the country.
Smilarly, a ban was introduced on the import of cars more than 5 years old into the
country.

64 Sate of the Environment Report, 2001



Responses

In 1998 and 1999, the Maddives contributed to the Indian Ocean Experiment
(INDOEX) which was caried by an intenational group of scientigs. A climate
observatory was edtablished at Kaashidhoo in 1998 as pat of the Indian Ocean
Experiment (INDOEX). The dation was developed as a modd dation for frontline
amospheric research in the tropics. It was amed a providing an excdlent venue for
scientigts to study a range of critica issues of genera interest to the climate research
community. The dation was shutdown in July 2000 due to technicd problems. The
observatory is planned to be rdocated in Hanimadhoo to continue the climate research
under the second phase of INDOEX as Asan Brown Cloud (ABC) with assstance
from UNEP. This gtation will monitor the impact of pollutant emissonsin the region.

4.8 Freshwater

In 1995, the Government of Madives transferred the water supply and sewerage
management of the city of Mdé from the Mddives Waer and Sanitation Authority
(MWSA) to a private company, Maé Water and Sewerage Company Ltd., which was
st up for this purpose. MWSC is a joint venture company with Government mgority
shareholding. In order to protect the interests of consumers as well as the environment,
the Mddives Water and Sanitation Authority was given the mandate to act as a
regulatory body for the company. The regulatory body is responsble for setting
gandards and regulations for water qudity in the Madives and to monitor and enforce
them.

Optimizing rainwater catchments is a priority policy of the Government. In the atolls,
ranwater is collected in tanks in individud houses and well water is used for washing
and other needs. The Government initiated a programme of providing tanks to the
idands to dleviate the water dtuation and provide safe drinking water to the rurd
population. With financia assgtance from UNICEF, the Government has congtructed
1,9255 ferro-cement tanks with a tota capacity of over 6,000 cubic meters for
community use. In addition, 222 households have been provided with consruction
materids for the condruction of private rainwater tanks. Since 1994, the programme
has focused on providing high dendty polyethylene (HDPE) tanks instead of the ferro-
cement tanks. For community use, 588 HDPE tanks with a total capacity of 2,940 cubic
meters had been didtributed free of charge by the end of the year 2000. For household
use, 2,809 HDPE tanks with a tota capacity of 6,506 cubic meters have been
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distributed on a cost recovery bass under a revolving fund scheme. However, these are
not sufficient to serve dl the idand population.

The Government has aso initiated programmes to address the sewage disposa related
isues. At present, MWSC is improving the peformance of the existing sewerage
sysem in Mdé. Efforts are underway to reduce the level of hydrogen sulphide gas in
sewers by sewer ventilation. Lesking catch-pits are being replaced by plastic (HDPE)
pits to ensure drength and longevity and to virtudly diminate lesks and reduce
groundwater contamination. The smdl bore sawerage sysems ingtdled on 7 idands
have had severd problems redaed to desgn, condruction and maintenance.
Consequently, a study to find practical options and develop sdlection and management

criteriais now underway.

Water qudity survelllance is given specid focus by the Mddives Water and Sanitation
Authority. The Public Hedth Laboratory caries out daly tests on desdinated water
produced in Maé and Villingili by MWSC. Water tet kits have dso been provided to
regional hospitals. Appropriate training on how to use these test kits have aso been
given to concerned persons a the regiond hospitds. Bathing water qudity in Maé
Swvimming Track (or fathaa sarahaddu) is tested regularly to protect swimmers who
svim in the aea which is close to sewer outfdls for PS2 and PS9 behind
Dharubaaruge. Water qudity monitoring is dso carried out for 64 groundwater wels in
Malé and water resources of selected idands of selected atolls are assessed every year.
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5 GAPS AND NEXT STEPS

This sate of the environment report shows that we ill lack underganding of the
interactions and impacts of human activiies on the environment of Madives.
Information on the current state of the environment is weskened by lack of data on
important components.

Whilg the overdl date of the environment is unclear, beach eroson, climate change
and sea leve rise, loss of biologicd diversty, solid waste disposa, and freshwater
degradation can be seen as the criticd environmenta concerns facing the Mddives.
Transboundary ar pollution is dso a mgor concern. A number of response measures
have been undertaken to address these issues. However, there is a need to find out
whether the environmenta policies are having the desred results. There is dso the need
to identify the root causes of environmenta problems which are not adequetdy
addressed by environmental policies.

State of the environment and policy effectiveness can be assessed only if qudity data
ae routindy collected through monitoring sysems. Over the coming yeas the
Govenment will give due atention to improving the collection of daa and
drengthening the monitoring sysems. A database for dtate of the environment reporting
will be established within the Ministry of Home Affars, Housng and Environment and
will be made accessble over the World Wide Web a www.environment.gov.mv.
Specid atention will dso be given to devdop suitable indicators for dtate of the
environment reporting and this process will complement the nationa testing of
sustainable development indicators in the Maldives.
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