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Foreword

aldives is among the countries most vulnerable to the impacts of climate change as it is a small island nation

with extremely low elevations. Maldives is also very vulnerable to impacts of rising air and sea surface

temperatures and changes in rainfall patterns. Climate change impacts will therefore impose significant
negative consequences on the Maldivian economy and society. Some of the priority vulnerabilities to climate change are
land loss and beach erosion, infrastructure damage, degradation of coral reefs, and adverse impacts on water resources,
food security, human health, and the overall economy.

Sustainable coastal resources management is of particular importance to Maldives, such that all regulations involving
various development activities have coastal components. Despite the government’s continued efforts in improving and
sustaining coastal resources management, critical issues remain, such as the need for systematized coastal monitoring,
clear definition of coastal boundaries and coastal development, enhanced regulatory and monitoring capacities for
coastal resources protection, and sustainable long-term strategies on land reclamation and marine area protection. At a
time when climate is rapidly changing and extreme weather events are frequently occurring, the critical roles that marine
and coastal environments play in mitigating and adapting to climate change need to be sufficiently documented and
properly recognized. It is therefore essential for Maldives to develop and establish a comprehensive digital database of
marine and coastal ecosystem features and services that can be regularly monitored.

The Multihazard Risk Atlas of Maldives was developed through the project “Establishing a National Geospatial Database
for Mainstreaming Climate Change Adaptation into Development Activities and Policies in Maldives” under the Asian
Development Bank’s regional knowledge and support (capacity development) technical assistance Action on Climate
Change in South Asia (2013-2018). This five-volume atlas aims to promote the sustainable development of coastal and
marine ecosystems and their various components, by enhancing the awareness of stakeholders on and enjoining them to
address climate and disaster risks (including hazards, exposures, and vulnerabilities) to which ecosystems are exposed.
The atlas presents spatial information and maps necessary for assessing future development investments in terms of their
risks to climate and geophysical hazards.

The target audience of the Multihazard Risk Atlas of Maldives are the concerned stakeholders with current or planned
development activities in the country, including public and private sectors, nongovernment organizations, research

and academic community, development partner agencies, other financial institutions, and the general public. The atlas
will also be a useful reference for other developing countries with similar geographical and environmental conditions,
particularly small island developing states. It is envisioned that the atlas will significantly contribute to rendering important
sector development investments more resilient to hazard-specific risk scenarios in the short, medium, and long terms.

H.E. Dr. Hussain Rasheed Hassan Shixin Chen
Minister Vice-President for Operations 1
Ministry of Environment, Malé Asian Development Bank, Manila
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Climate

This volume contains maps of the locations of weather monitoring
stations and the historical climate and projected climate (average
rainfall and temperature) based on Representative Concentration
Pathways (RCP) 4.5 and 8.5. Only the projected actual average annual
and seasonal rainfall and temperature values were included in this risk
atlas as these are simpler to interpret.

Clouds over Maldives. A satellite image showing
dispersed clouds (photo by Jeff Schmaltz, Moderate
Resolution Imaging Spectroradiometer Rapid Response
Team, NASA’s Goddard Space Flight Center).



Dynamic Climate

Maldivians enjoy mostly sunny days. Warm temperature (ranging from 26°C to 33°C) is
experienced throughout the year, with little variation, for the entire stretch of Maldives
(Moosa 2014).

While temperature stays relatively constant, the rainfall varies depending on the monsoon.
Maldives has two monsoon seasons: (i) northeast monsoon or dry season, starting in
November and lasting until April; and (i) southwest monsoon, which brings rainfall from
May to October. Rainfall varies across the year and latitude (Moosa 2014).

In Maldives, climate is an important element shaping present and future policies, actions,
and decisions. It affects Maldives’ coastal and marine resources (Asian Development Bank
2015). Increased global temperature can raise sea levels and inundate the low-lying islands
of the country (Khan et al. 2002). Furthermore, the corals would also be damaged by an
increase in global temperatures. Water resources as well as agriculture also rely on sufficient
precipitation to meet the water and food requirements of the communities. Natural flora
and fauna require moderate climate to survive.

To prevent losses due to weather- and climate-related disaster events, it is important to
monitor the weather parameters and evaluate the climatic trends in the country. This is
done through data gathered from the automatic weather stations and meteorological
observation stations scattered in different islands.




Automatic Weather Stations and
Meteorological Observation Stations 3

Maldives has a total of 18 weather monitoring stations, 5 of which are meteorological
observation stations (Table I1.1). The locations of the weather monitoring stations are
concentrated in the southern region, particularly in Addu and Gaafu Dhaalu atolls.
Most of the meteorological observation stations are located in the capital islands and
international airports (Map I1.1).

Table 11.1: Islands with Weather Stations

ATOLL Island Station

Addu City Hithadhoo Automatic Weather Station

Addu City Gan Meteorological Observation Station
Addu City Meedhoo Automatic Weather Station

Alifu Alifu Rasdhoo Automatic Weather Station

Alifu Dhaalu Rangali Automatic Weather Station

Gaafu Alifu Villingili Automatic Weather Station

Gaafu Dhaalu Kaadedhdhoo Meteorological Observation Station
Gaafu Dhaalu Gahdhoo Automatic Weather Station

Gaafu Dhaalu Rodhavarrehaa Automatic Weather Station

Haa Alifu Uligamu Automatic Weather Station

Haa Dhaalu Hanimaadhoo Meteorological Observation Station
Laamu Isdhoo Automatic Weather Station

Laamu Kadhdhoo Meteorological Observation Station
North Malé Banyan Tree Automatic Weather Station

North Malé Malé Meteorological Observation Station
Raa Vadhoo Automatic Weather Station

Thaa Hirilandhoo Automatic Weather Station

Vaavu Fulidhoo Automatic Weather Station

Source: Maldives Meteorological Service, 2017.



4 Multihazard Risk Atlas of Maldives—Climate and Geophysical Hazards

Map I1.1: Maldives, Meteorological Observation Stations
70°e0E 7280E a0 76120
HAA ALIFU ATOLL (HA)
' Legend
*
= B ' "" —— Administrative Area
DHAALU - .
ATOLL _x' % & . |:| Administrative Atoll
Gh) ,/_ SHAVIYANI *  Atoll Capital Island
ATOLL .
,/ @ ey
*
2| A - i~ NOONU ¥ Domestic Airport | £
I R S
& \ . ATOLL &
i )
RAA A * o X International Airport
ATOLL * o
(R) - LHAVIYANI § Port
a ATOLL
£ I CY) Automatic Weather Station (AWS)
*x N . Meteorological Observation Station
BAA )— i
ol b NORTH Island Shoreline
(B) / MALE Reef Boundary
ATOLL
_______l' (K) Water Body
ALIFU i 3
ALIFU *
ATOLL & |
(AA) H - SOUTH
- MALE -
o | ATOLL s
< ——— 4 (K) <
i i
ALIFU
DHAALU x '_ s T
ATOLL
| VAAVU
(4B x * ATOLL
‘T ey V)
FAAFU INDIAN OCEAN
ATOLL = T
F) —
R | | MEEMU
* ATOLL
DHAALU 1 = ™)
ATOLL l f
Dh -
iy
~---
3 -
a2
THAA E -
ATOLL ’x, A
z z
E (Th) . E
2 i -, -
& P ® &
' -
= =4 LAAMU
ATOLL
. (B
Arabian Sea
GAAFU ALIFU ATOLL (GA)
o X
S
.
~.
N
5 GAAFU DHAALU ATOLL (GDh) B
3 A 3
GNAVIYANI ATOLL (Gn) Data Sources:
| | | | | | | BODC, IHO, and IOC. 2003. GEBCO Digital Atlas (bathymetry).
Other data from Maldives agencies: CAA (airports); ME
0 25 50 y 100 150 = - ¥ S L, - (administrative areas, island shorelines, reef boundaries, and
Kilometers water bodies); MED (ports); MLSA (atoll capital islands and
WGS 1984 UTM Zone 43N ADDU ATOLL (S) ‘ cities); and MMS (AWS and meteorological observation stations)
- - - B -




Automatic Weather Stations and Meteorological Observation Stations 5

Map 11.2: Addu City, Meteorological Observation Stations
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Multihazard Risk Atlas of Maldives—Climate and Geophysical Hazards

Map 11.3: Alifu Alifu Atoll, Meteorological Observation Stations
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Map I1.4: Alifu Dhaalu Atoll, Meteorological Observation Stations
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Map I1.5: Gaafu Alifu Atoll, Meteorological Observation Stations
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Map I1.6: Gaafu Dhaalu Atoll, Meteorological Observation Stations
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Map 11.7: Haa Alifu Atoll, Meteorological Observation Stations
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Map I1.8: Haa Dhaalu Atoll, Meteorological Observation Stations
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Map 11.9: Laamu Atoll, Meteorological Observation Stations
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Map 11.10: North Malé Atoll, Meteorological Observation Stations

732108 73°300°E 73°390°E 73°480°E
%
£ | | K.Kaashidhoo *%\41 -
¥ -
Uis
—8
e
— A
Gaafaru Legend
—— - Administrative Area
%  Atoll Capital Island
Z % City
=y -
<
x International Airport
‘_ Port
Automatic Weather Station (AWS)
. Meteorological Observation Station
Island Shoreline
Reef Boundary
Water Body
£
2
S
%
Dhihfushi
THULUSDHOO
*
Huraa N
. Ari:.Banyantree Himmafushi A
o
a7 L 1 1 1 |
5 0 4.25 8.5 17
Kilometers
WGS 1984 UTM Zone 43N
Farukolhyfushi
- /
f/
~ ' Data Sources:
- :
’/ HulHule Hulhumale BODC, IHO, and IOC. 2003. GEBCO Digital Atlas (bathymetry).
— - . Q NMC Other data from Maldives agencies: CAA (airports); ME
Vl||n'g||| = (administrative areas, island shorelines, reef boundaries,
K.Male and water bodies); MED (ports); MLSA (atoll capital islands
MALE' and cities); and MMS (AWS and meteorological observation
stations).
T T T T
73°21'0'E 73°300"E 73°39'0"E 73°480"E

T
4°18'0"N

4°52'30"N

4°41'0"N

4°29'30"N

13



14

Multihazard Risk Atlas of Maldives—Climate and Geophysical Hazards

Map I1.11: Raa Atoll, Meteorological Observation Stations
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Map 11.12: Thaa Atoll, Meteorological Observation Stations
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Map 11.13: Vaavu Atoll, Meteorological Observation Stations
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Daily rainfall and temperature data for the baseline years of 1970-2005 from the Global
Historical Climatology Network (GHCN) were averaged and interpolated using thin plate
splines for historical annual and seasonal climate mapping.

Rainfall

The resulting annual average rainfall map for 1970-2005 (Map 11.14) shows that the least
amount of rainfall is received by the atolls in the middle portion of Maldives, from Baa Atoll
down to Gnaviyani. These atolls receive an average daily rainfall of 2.1-3.4 millimeters a
day (mm/day) and face a greater challenge in sourcing their water supply. On the contrary,
rainfall is highest in the northern atolls (Haa Alifu and Haa Dhaalu). These atolls receive an
average of 4.6-5.8 mm/day. The rest of the atolls receive an average of 3.4-4.6 mm/day.

Temperature

The annual average temperature map for 1970-2005 (Map 11.15) illustrates a slight
difference in average annual temperature across Maldives. Higher latitudes have slightly
higher average annual temperature (28.0°C-28.4°C) compared with the southern atolls.
Southern atolls—from Meemu Atoll and Dhaalu Atoll down to Addu Atoll—have an
average annual temperature of 27.7°C-28.0°C.

Sunset view from the Malé fishport. Fishing is

the dominant economic activity and largest sector

in Maldives, followed by tourism. Trends in these
industries can be affected by the country’s tropical
climate, hot and humid all year-round, with rainfall
influenced by monsoons (photo by Roberta Gerpacio).
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Map 11.14: Maldives, Annual Average Rainfall (1970-2005)
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Map 11.15: Maldives, Annual Average Temperature (1970-2005)
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Historical Seasonal Climate

For seasonal climate, the same dataset from GHCN was used. These maps are presented
by season: December, January, February (DJF); March, April, May (MAM); June, July,
August (JJA); and September, October, November (SON). The maps show rainfall and
temperature variation across time and space.

Shoreline in a resort island. Maldives has developed
numerous resort islands to serve the growing tourism
industry, an important catalyst in the country’s overall
economic growth. The industry, however, can also be
vulnerable to the impacts of changing climate

(photo by Roberta Gerpacio).



Seasonal Average Rainfall
(1970-2005)

The rainfall distribution pattern across Maldives varies across months and latitude.
Greater rainfall is experienced in the south during DJF. During MAM, Maldives is generally
dry. The climate is governed by monsoons. MAM covers the transition of a drier northeast
monsoon to a wetter southwest monsoon. Rainfall starts to increase in JJA, during which
rainfall is greater in the northern atolls and the country experiences rainfall from the
southwest monsoon. The southwest monsoon continues to bring rainfall until October.
The wettest months are SON—northern and southern atolls experience greater rainfall
during these months.

21

| Wetter north

[] JJAand SON are
wettest months

Map 11.16: Maldives, Seasonal Average Rainfall (1970-2005)
Q HAA ALIFU ATOLL (HA) Q HAA ALIFU ATOLL (HA)
TTThea T T T T T T T
oy oly
S o
o SHAVIVANI SHAVIYANI SHAVIVANI o, SHAVIVANI
f/ / (shy A?# (sh) i/ / (sh)
PR A ¢ Noony " NooNU ¢ Noony [ A— ¢~ NoonU
VAN N Roons VAN
\ ATOLL ATOLL ATOLL \ ATOLL
RAA \ ® @ ® RAA \ ©
S - - S —
WL\ A W\ A
\ (Lhy (Lhy \ (wn
D \ e \
ATOLL ’} o NN“)S_TH T e e AEQ?L ’} o NU:&”
© o/ © o/
——] ® ——— ! ®)
o] o]
RN soums N soum
O o O Jiond Legend
——— ) — )
Vo Vo o
i » o I — _ Administrative Area
e @ A o
1 1 v e . .
FanFU D & Fasry D S :lAdmmlstratlveAtoll
= o - o ——-
[G) J— (G J—
—A D’m —-A D&%ﬂf
oy O 1 o i O 1 o Rainfall (mm/day)
(Dh) TN b (Dh) TN
O o - O e B 130-400  [HE] 20.00-24.00
wo— wo [ 4.00-8.00 [ 24.00-28.00
D i [ 8.00-12.00 [ 28.00-32.00
— o s o — wo
o it o o [112.00-16.00 [ 32.00-36.00
T T [116.00-20.00 I 36.00-44.00
AR AU ATOLL GA) AR ATOLL ) AP ALFUATOLL GA) CARFUALIFUATOLL GA)
— I . TN Data Sources:
~. . ~. ~ .
BODC, IHO, and I0C. 2003.
S~ ~—. S~ Se— GEBCO Digital Atlas (bathymetry);
. SMeuDmamwmOLGON GAAFUDHAALUATOLL(GDN) GAAFY DHAALU ATOLL (GO GARFY DHAALY ATOLL (GDH) ME (administrative areas and atoll);
AN ATOLL (61 O AN ATOLL (01 AN ATOLL (60 and SANDER + PARTNER. 2017.
3 3 N .
——— ¢ ——— ——— www.sander-partner.com (rainfall).
e vi oo T e vi roousroLL
DJF MAM JIA SON




22

Multihazard Risk Atlas of Maldives—Climate and Geophysical Hazards

Map 11.17: Maldives, Seasonal Average Rainfall (DJF 1970-2005)
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Map 11.18: Maldives, Seasonal Average Rainfall (MAM 1970-2005)
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Map 11.19: Maldives, Seasonal Average Rainfall (JJA 1970-2005)
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Map 11.20: Maldives, Seasonal Average Rainfall (SON 1970-2005)
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| Warmer north

1 MAM are the
warmest months

Seasonal Average Temperature
(1970-2005)

Maldives is coldest during DJF and SON. The average temperature, ranging
27.40°C-27.95°C, is consistent across the country. The temperature (27.95°C-30.15°C)
during MAM increases. MAM are the warmest months especially in the northern atolls.
During JJA, the temperature decreases to 27.40°C-27.95 °C in the southern atolls and
27.95°C-28.50 °C in the northern and central atolls.
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Map 11.21: Maldives, Seasonal Average Temperature (1970-2005)
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Map 11.22: Maldives, Seasonal Average Temperature (DJF 1970-2005)
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Map 11.23: Maldives, Seasonal Average Temperature (MAM 1970-2005)
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Map 11.24: Maldives, Seasonal Average Temperature (JJA 1970-2005)
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Map I1.25: Maldives, Seasonal Average Temperature (SON 1970-2005)
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Future Climate

Throughout the formation of our planet, the climate has changed and will continue to

change. Together with geological processes, climate change continues to shape Maldives.

While the historical climate of the country sustained life, future atmospheric conditions
may pose several threats to life in these tropical islands.

The same data set from GHCN was downscaled to the regional climate models to

have a finer resolution of 50 kilometers. The model followed the RCP based on the
Intergovernmental Panel on Climate Change’s Fifth Assessment Report (IPCC 2014).
Two RCPs (4.5 and 8.5) were selected. RCP 4.5 represents a moderate greenhouse gas
emission scenario, while RCP 8.5 represents a high greenhouse gas emission scenario with
no mitigation efforts. Results were further downscaled to 900 meters.

The downscaled projected climate shows a warmer and wetter Maldives in the future.
The succeeding maps will illustrate the projected rainfall and temperature per decade to
give a clearer picture of the changing climate.

Lone tree. A leafless tree standing in a rocky shore in Maldives. Future
changes in climate will have a tremendous impact on the life cycle of
trees and other forms of living organisms (photo by Ahmed Shareef).
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| Wetter north

[1 Northern atolls will
be wetter in 2030s
and 2040s.

Average Annual Rainfall
Projection (RCP 4.5)

According to the projected rainfall based on RCP 4.5 (moderate greenhouse gas emissions),
Haa Alifu and Shaviyani atolls as well as Baa and Lhaviyani atolls will experience an increase
in average annual rainfall rate in the coming decades. The maps show a slight decrease in
the area with the 1.3-4 mm/day rainfall rate, indicating a general increase in rainfall rate
through the decades. A southward trend in increased rainfall can also be observed in the
projected average annual rainfall across the decades.
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Map 11.26: Maldives, Annual Average Rainfall Projection (RCP 4.5)
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Map 11.27: Maldives, Annual Average Rainfall (2011-2020, RCP 4.5)
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Map 11.28: Maldives, Annual Average Rainfall (2021-2030, RCP 4.5)
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Future Climate

Map 11.29: Maldives, Annual Average Rainfall (2031-2040, RCP 4.5)
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Map 11.30: Maldives, Annual Average Rainfall (2041-2050, RCP 4.5)
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The northeast monsoon prevails during DJF, keeping rainfall in the northern and middle
portion of Maldives low (1.3-4 mm/day). These months bring rainfall (4-8 mm/day) to
the southern atolls. The southern atolls will experience wetter 2030s and 2040s.

V] Wetter south
[1 Southern atolls will

be wetter beginning
in the 2030s

Map 11.31: Maldives, Average Seasonal Rainfall Projection (DJF, RCP 4.5)
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Map 11.32: Maldives, Seasonal Average Rainfall (DJF 2011-2020, RCP 4.5)
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Map 11.33: Maldives, Seasonal Average Rainfall (DJF 2021-2030, RCP 4.5)

70“6i'0"E 72°8|'D"E 74°1|0'0“E 76°1|2'0“E
Q HAA ALIFU ATOLL (HA)
TTThea T T
DHAALU
ATOLL
Hom SHAVIVAN! Legend
ATOLL
i// (sh) ——= Administrative Area
z ————— :] Administrative Atoll z
5 N L -— < NOONU - -5
o \ ATOLL Rainfall (mm/day) o
N)
RAA \ I 130-4.00
ATOLL -—
R) /,/ LHAVIYANI [ 4.00-8.00
. \ A{S]';L [ 8.00-12.00
7 \ [ 12.00-16.00
BAA — [ 16.00-20.00
ATOLL /o NN?ELTEH [ 20.00-24.00
© o / ~ Aol B 22.00-28.00
! (K)
T - _l I 25.00-32.00
ARy o I 32.00-36.00
ATOLL @) | I 36.00-44.00
(AA) | SOUTH
> MALE >
& ATOLL | &
e . | (K) g
ALIFU Py
DHAALU |_
ATOLL i VAAVU
(ADh) J ATOLL
T —— - )
FAAFU ®) INDIAN OCEAN
ATOLL -—=c—-—-
(F) -
R | MEEMU
ATOLL
DHAALU ! ™)
ATOLL l
RN
S—- >
'
THAA e
ATOLL ’ e
=z z
E (Th) E
_/’/
—- LAAMU
ATOLL
. (8]
Arabian Sea
GAAFU ALIFU ATOLL (GA)
N
5 GAAFU DHAALU ATOLL (GDh) 5
g7 ‘ T, T T T/ T/ /o S
GNAVIYANI ATOLL (Gn) Data Sources:
| | | | | | S BODC, IHO, and IOC. 2003. GEBCO Digital Atlas
25 50 100 150 —————— e — (bathymetry); ME (administrative areas and atolls);
Kilometers Se———— a;griﬁtlg)rﬁl?r;nigﬁTNER. 2017. www.sander-
WGS 1984 UTM Zone 43N ADDUATOLL (8) ") parier. :

T
70°6'0"E

T T
72°80°E 74°100'E

T
76°12'0'E

39



40

Multihazard Risk Atlas of Maldives—Climate and Geophysical Hazards

Map 11.34: Maldives, Seasonal Average Rainfall (DJF 2031-2040, RCP 4.5)
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Map 11.35: Maldives, Seasonal Average Rainfall (DJF 2041-2050, RCP 4.5)
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| Generally dry
[V] Driest season

[1 No significant change
across the decades

Average Seasonal Rainfall
Projection (MAM, RCP 4.5)

Maldives experiences the driest days during MAM, as the northeast monsoon is
strongest these months. Rainfall, at a rate of 1.3-4 mm/day, is distributed evenly
throughout the atolls during MAM and throughout the projected time periods
(with the exception of Haa Alifu Atoll in the 2030s).

(sh)

ATOLL

\ ()
RAA \
ATOLL \ ——
R) LHAVIYANI
. ATOLL
()
oan ba

ATOLL o NORTH
®) / MALE
= ATOLL
——— ®
w |
AUFU T
AOL o
() souTH
Al
ATOLL
— ®)
AUFY L
DHAALY
ATOLL
VAAVU
FAAFU
\ o ..
® J—
—_——F | MEEMU
ATOLL
DHAALU ! ™)
ATOLL L
o Mt
~——e
e
THAA e
ATOLL pe
() s
e
— Laamy
ATOLL
©

Map II.

36: Maldives, Average Seasonal Rainfall Projection (MAM, RCP 4.5)
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Map 11.37: Maldives, Seasonal Average Rainfall (MAM 2011-2020, RCP 4.5)
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Map 11.38: Maldives, Seasonal Average Rainfall (MAM 2021-2030, RCP 4.5)
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Map 11.39: Maldives, Seasonal Average Rainfall (MAM 2031-2040, RCP 4.5)
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Map 11.40: Maldives, Seasonal Average Rainfall (MAM 2041-2050, RCP 4.5)
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Maldives experiences the highest rainfall rate during JJA compared with other seasons.
In these months, rainfall is observed to increase, especially in the northern atolls as the
southwest monsoon intensifies. Rainfall rate greater than 4 mm/day is expected to move
southward in the 2030s, reaching the atolls in the middle portion of Maldives.

| Wetter north
[] Wet season

[] Wetter middle atolls
in the 2030s and
2040s

Map 11.41: Maldives, Average Seasonal Rainfall Projection (JJA, RCP 4.5)
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Map 11.42: Maldives, Seasonal Average Rainfall (JJA 2011-2020, RCP 4.5)
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Map 11.43: Maldives, Seasonal Average Rainfall (JJA 2021-2030, RCP 4.5)
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Map 11.44: Maldives, Seasonal Average Rainfall (JJA 2031-2040, RCP 4.5)
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Map 11.45: Maldives, Seasonal Average Rainfall (JJA 2041-2050, RCP 4.5)
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Wetter north
Wet season

No significant shiftin
rainfall distribution

NAN

Average Seasonal Rainfall
Projection (SON, RCP 4.5)

During SON, the southwest monsoon starts to weaken, bringing the rainfall rate down

to less than 8 mm/day. The maps presenting the time series of seasonal rainfall for SON
consistently show that across the projected time periods, the southern half of Maldives
receives minimal (1.3-4 mm/day) rainfall while the northern half of Maldives experiences

across decades a higher rainfall rate (4-8 mm/day).
Map 11.46: Maldives, Average Seasonal Rainfall Projection (SON, RCP 4.5)
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Map 11.47: Maldives, Seasonal Average Rainfall (SON 2011-2020, RCP 4.5)

70°6|'0"E 72°BI'D"E 74“1?'0“E 76°1|2'0"E
Q HAA ALIFU ATOLL (HA)
e — - -
DHAALU
ATOLL .
(Hoh) , SHAVIYANI Legend
/ ATOLL T
(Sh) —— = Administrative Area
7/
z i ——— Administrative Atoll z
. R -— z NOONU :] -
o \ ATOLL Rainfall (mm/day) o
N)
RAA \ I 130-4.00
ATOLL _—_——
(R) ~ Laavivani [ 2.00-8.00
g [ 8.00-12.00
[ 12.00-16.00
[ 16.00-20.00
[ 20.00-24.00
[ 24.00-28.00
I 25.00-32.00
I 32.00-36.00
I 36.00-44.00
S |-o
° °
~ <
INDIAN OCEAN
S— o
° °
N o~
Arabian Sea
GAAFU ALIFU ATOLL (GA)
—-~
~
N
5 5
o ‘ o
° o
Data Sources:
1 ] 1 ] 1 ] BODC, IHO, and I0C. 2003. GEBCO Digital Atlas
25 50 100 150 (bathymetry); ME (administrative areas and atolls);
Kilometers and SANDER + PARTNER. 2017. www.sander-
WGS 1984 UTM Zone 43N ADDU ATOLL (S) N} partner.com (rainfall).

T
70°6'0"E

T
72°80°E

T
74°100'E

T
76°12'0'E

53



54

Multihazard Risk Atlas of Maldives—Climate and Geophysical Hazards

Map 11.48: Maldives, Seasonal Average Rainfall (SON 2021-2030, RCP 4.5)
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Map 11.49: Maldives, Seasonal Average Rainfall (SON 2031-2040, RCP 4.5)
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Map 11.50: Maldives, Seasonal Average Rainfall (SON 2041-2050, RCP 4.5)
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Average Annual Rainfall
Projection (RCP 8.5)

RCP 8.5 depicts a scenario in which greenhouse gas emissions are higher. As a result,
the change in rainfall would also be greater compared with RCP 4.5. However, when
comparing the RCP 8.5 and RCP 4.5 maps, there is minimal visible difference in the average

57

[V Wetter north
[] North will be wetter

. L . . s . . . in the future
rainfall. In this time series of annual rainfall projection for RCP 8.5, an increasing rainfall rate ] Nosignificant
o . . . . o significan
trend from 2011 to 2050 is visible. Higher rainfall rate (4-16 mm/day) will be experienced N r—
by atolls in northern Maldives. However, as the years progress, more atolls in the north will RCP 4.5
experience wetter days.
Map 11.51: Maldives, Average Annual Rainfall Projection (RCP 8.5)
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Map 11.52: Maldives, Annual Average Rainfall (2011-2020, RCP 8.5)
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Map 11.53: Maldives, Annual Average Rainfall (2021-2030, RCP 8.5)
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Map I1.54: Maldives, Annual Average Rainfall (2031-2040, RCP 8.5)
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Map 11.55: Maldives, Annual Average Rainfall (2041-2050, RCP 8.5)
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| Wetter south

[ More atolls in the
south will experience
higher rainfall rate

|

Average Seasonal Rainfall
Projection (DJF, RCP 8.5)

RCP 8.5 and RCP 4.5 projections of average seasonal rainfall show the same picture with
a slight difference. The south of Maldives will remain wetter compared to the north. More
atolls in the south will experience a higher rainfall rate (4-8 mm/day). However, there

is a slight increase in the area covered by the 4-8 mm/day rainfall rate for RCP 8.5 as
compared to the RCP 4.5 projection.

4-8 mm/day rainfall
rate has greater
coverage than

RCP 4.5 projection
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Map 11.56: Maldives, Average Seasonal Rainfall Projection (DJF, RCP 8.5)
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Map I1.57: Maldives, Seasonal Average Rainfall (DJF 2011-2020, RCP 8.5)
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Map 11.58: Maldives, Seasonal Average Rainfall (DJF 2021-2030, RCP 8.5)
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Map 11.59: Maldives, Seasonal Average Rainfall (DJF 2031-2040, RCP 8.5)
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Map 11.60: Maldives, Seasonal Average Rainfall (DJF 2041-2050, RCP 8.5)
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Average Seasonal Rainfall
Projection (MAM, RCP 8.5)

The MAM average seasonal rainfall projection for RCP 8.5 is similar to that of RCP 4.5.
The rainfall rate for the whole Maldivian archipelago is still at its lowest range during

V1 Low rainfall rate is evenly

MAM. The low rainfall rate is sustained throughout all four time periods.

distributed across Maldives

[] No visible change in rainfall

across time periods

[1 No visible difference

between RCP 8.5 and RCP

4.5 projections

Map 11.61: Maldives, Average Seasonal Rainfall Projection (MAM, RCP 8.5)
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Map 11.62: Maldives, Seasonal Average Rainfall (MAM 2011-2020, RCP 8.5)
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Map 11.63: Maldives, Seasonal Average Rainfall (MAM 2021-2030, RCP 8.5)
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Map 11.64: Maldives, Seasonal Average Rainfall (MAM 2031-2040, RCP 8.5)
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Map 11.65: Maldives, Seasonal Average Rainfall (MAM 2041-2050, RCP 8.5)
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N NN

Wetter north
Wettest season
Wetter north in the

Average Seasonal Rainfall
Projection (JJA, RCP 8.5)

JJA will continue to be the wettest months of the year, especially in the northern atolls of
Maldives. Haa Alifu Atoll and Haa Dhaalu Atoll will experience the highest average daily
rainfall rate (up to 12 mm/day). From the 2030s to the 2040s, Shaviyani Atoll will also
experience this average daily rainfall rate.
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Map 11.66: Maldives, Average Seasonal Rainfall Projection (JJA, RCP 8.5)
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Map 11.67: Maldives, Seasonal Average Rainfall (JJA 2011-2020, RCP 8.5)
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Map 11.68: Maldives, Seasonal Average Rainfall (JJA 2021-2030, RCP 8.5)
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Map 11.69: Maldives, Seasonal Average Rainfall (JJA 2031-2040, RCP 8.5)
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Map 11.70: Maldives, Seasonal Average Rainfall (JJA 2041-2050, RCP 8.5)
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The time series of projected average rainfall during SON based on RCP 8.5 shows
an increasing area covered by a rainfall rate of 4-8 mm/day. This translates to 1 Wetter north
increasing rainfall in the middle portion of Maldives in the 2020s. During SON, [/] More northem atolls
the northern half of Maldives has a rainfall rate of 4-8 mm/day and the southern with higher rainfall rate

(4-8 mm/day) in the future
half has a low rainfall rate of 1.3-4 mm/day. [/] Greater area with

4-8 mm/day rainfall rate
in the future in RCP 8.5
compared with RCP 4.5

Map 11.71: Maldives, Average Seasonal Rainfall Projection (SON, RCP 8.5)
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Map 11.72: Maldives, Seasonal Average Rainfall (SON 2011-2020, RCP 8.5)
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Map 11.73: Maldives, Seasonal Average Rainfall (SON 2021-2030, RCP 8.5)
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Map 11.74: Maldives, Seasonal Average Rainfall (SON 2031-2040, RCP 8.5)
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Map I1.75: Maldives, Seasonal Average Rainfall (SON 2041-2050, RCP 8.5)
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V] Warmer north
[ Warmer Maldives in

Average Annual Temperature
Projection (RCP 4.5)

In this decade, the average annual temperature in Maldives (with the exception
of Haafu Alifu) is 28.4°C-28.8°C. Maldives will have warmer days (average of
29.05°C-30.15°C) in the 2030s and 2040s, particularly in northern Maldives where

the future .
the average annual temperature will range from 29.60°C to 30.15°C.
Map 11.76: Maldives, Average Annual Temperature Projection (RCP 4.5)
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Map 11.77: Maldives, Annual Average Temperature (2011-2020, RCP 4.5)
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Map 11.78: Maldives, Annual Average Temperature (2021-2030, RCP 4.5)
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Map 11.79: Maldives, Annual Average Temperature (2031-2040, RCP 4.5)
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Map 11.80: Maldives, Annual Average Temperature (2041-2050, RCP 4.5)
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Average Seasonal Temperature
Projection (DJF, RCP 4.5)

The current average temperature during DJF in Maldives ranges from 27.95°C to 28.50°C,
with higher temperature in the northeastern region. In the 2030s and 2040s, Maldives
will have warmer days during DJF. People living in the north will experience an average
temperature ranging from 29.05°C to 29.60°C beginning 2031. By 2050, this average
temperature during DJF will be experienced across the country.

87

| Warmer north

[] Warmer Maldives in
the future
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Map 11.81: Maldives, Average Seasonal Temperature Projection (DJF, RCP 4.5)
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Map 11.82: Maldives, Seasonal Average Temperature (DJF 2011-2020, RCP 4.5)
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Map 11.83: Maldives, Seasonal Average Temperature (DJF 2021-2030, RCP 4.5)
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Map 11.84: Maldives, Seasonal Average Temperature (DJF 2031-2040, RCP 4.5)
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Map I1.85: Maldives, Seasonal Average Temperature (DJF 2041-2050, RCP 4.5)
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Average Seasonal Temperature
92 Projection (MAM, RCP 4.5)

MAM are the warmest months, especially in northern Maldives. The average temperature
ranges from 28.50°C to 29.05°C in the 2020s, warming to 29.60°C-30.70°C in the
2030s and 2040s.

| Warmer north

[/] Warmer Maldives in
the future

[ Warmest months are
MAM

Map 11.86: Maldives, Average Seasonal Temperature Projection (MAM, RCP 4.5)
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Map 11.87: Maldives, Seasonal Average Temperature (MAM 2011-2020, RCP 4.5)
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Map 11.88: Maldives, Seasonal Average Temperature (MAM 2021-2030, RCP 4.5)
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Future Climate

Map 11.89: Maldives, Seasonal Average Temperature (MAM 2031-2040, RCP 4.5)
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Map 11.90: Maldives, Seasonal Average Temperature (MAM 2041-2050, RCP 4.5)
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Average Seasonal Temperature
Projection (JJA, RCP 4.5)

The projected average temperature during JJA shows warming in the future, with the
temperature rising from 27.95°C-28.50°C to 29.05°C-29.60°C beginning in 2031,

especially in the northern and middle atolls.

| Warmer north

[] Warmer Maldives
in the future
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Map 11.91: Maldives, Average Seasonal Temperature Projection (JJA, RCP 4.5)
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70°6'0"E

Map 11.92: Maldives, Seasonal Average Temperature (JJA 2011-2020, RCP 4.5)
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Map 11.93: Maldives, Seasonal Average Temperature (JJA 2021-2030, RCP 4.5)
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Map 11.94: Maldives, Seasonal Average Temperature (JJA 2031-2040, RCP 4.5)
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Map 11.95: Maldives, Seasonal Average Temperature (JJA 2041-2050, RCP 4.5)
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N

Warmer north

Warmer Maldives in
the future

SON are the coldest

Average Seasonal Temperature
Projection (SON, RCP 4.5)

SON are historically the coldest months of the year. The projected average temperature
for SON shows they will continue to be Maldives’ coldest months. However, there is a
general increase in the average temperature from 27.95°C-28.50°C in 2011-2020 to
28.50°C-29.05°C in 2041-2050.

Map 11.96: Maldives, Average Seasonal Temperature Projection (SON,
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Map 11.97: Maldives, Seasonal Average Temperature (SON 2011-2020, RCP 4.5)
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70°6'0"E

Map 11.98: Maldives, Seasonal Average Temperature (SON 2021-2030, RCP 4.5)
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Map 11.99: Maldives, Seasonal Average Temperature (SON 2031-2040, RCP 4.5)

7O°6I'O"E 72°8I'0"E 74"1?'0"E

76"1I2'0"E

Q HAA ALIFU ATOLL (HA)

HAA
DHAALU
ATOLL
HDh, ——
(HOM , SHAVIYANI
i/ ATOLL
Sh
, (sh)
_ L. ¢~ NOONU

G"O'IO"N

ATOLL
(N)

RAA \
ATOLL _———
(R) \ 7 avivan
_ ATOLL
\ (Lh)
T T/ \
BAA - - -
ATOLL /' o  NORTH
®) / MALE
[ ATOLL

[}
o |
[}
- MALE
& | ATOLL
5 I : ®)
ALIFU L
DHAALU I_
ATOLL H VAAVU
(ADh) ATOLL

2°0'0"N

0°00"

—_———
~
~—

Kilometers

WGS 1984 UTM Zone 43N ADDU ATOLL (S) v

(bathymetry); ME (administrative areas and atolls);
and SANDER + PARTNER. 2017. www.sander-
partner.com (temperature).

Legend

——— Administrative Area
|:| Administrative Atoll
Temperature (°C)

I 27.40-27.95
[ 27.95-28.50
[ 28.50-29.05
[ 29.05-29.60
[ 29.60-30.15
[ 30.15-30.70
[1 30.70-31.25
[ 31.25-31.80
I 31.80-32.35
B 3235-32.95

T
6°0'0"N

T
4°0'0"N

INDIAN OCEAN

-
1] :

2°0'0"N

0°00"

T T T
70°6'0"E 72°80'E 74°10'0°E

T
76°12'0'E

105



106

Multihazard Risk Atlas of Maldives—Climate and Geophysical Hazards

Map 11.100: Maldives, Seasonal Average Temperature (SON 2041-2050, RCP 4.5)
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Average Annual Temperature
Projection (RCP 8.5)

In the RCP 8.5 scenario, Maldives is projected to be warmer in the 2030s and 2040s,
especially in the northern atolls. Average temperature will increase from 29.05°C-
29.60°C in the 2020s and 2030s to 29.60°C-30.15°C in the 2040s.
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| Warmer north

[] Warmer Maldives in
the future
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Map 11.101: Maldives, Average Annual Temperature Projection (RCP 8.5)
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Map 11.102: Maldives, Annual Average Temperature (2011-2020, RCP 8.5)
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Map 11.103: Maldives, Annual Average Temperature (2021-2030, RCP 8.5)
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Map 11.104: Maldives, Annual Average Temperature (2031-2040, RCP 8.5)
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Map 11.105: Maldives, Annual Average Temperature (2041-2050, RCP 8.5)
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| Warmer north

[ Warming in northern
Maldives in the future

[] RCP 8.5 projected
higher temperature
than RCP 4.5

Average Seasonal Temperature
Projection (DJF, RCP 8.5)

The RCP 8.5 average temperature projection for DJF (average range of
28.50°C-29.05°C) shows no spatial variation in the temperature across Maldives
from 2011 to 2030. The temperature will start to rise in the 2030s, reaching
29.05°C-29.60°C. By the 2040s, the northern and middle portion of Maldives will
be warmer, with an average range of 29.60°C-30.15°C.
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Map 11.106: Maldives, Average Seasonal Temperature Projection (DJF, RCP 8.5)
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Map I1.107: Maldives, Seasonal Average Temperature (DJF 2011-2020, RCP 8.5)
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Map 11.108: Maldives, Seasonal Average Temperature (DJF 2021-2030, RCP 8.5)
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Map 11.109: Maldives, Seasonal Average Temperature (DJF 2031-2040, RCP 8.5)
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Map 11.110: Maldives, Seasonal Average Temperature (DJF 2041-2050, RCP 8.5)
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Average Seasonal Temperature
Projection (MAM, RCP 8.5) 17

The RCP 8.5 average temperature projection shows that MAM in Maldives will be warmer
at 29.60°C-30.15°C in the 2020s and 2030s. Northern Maldives will experience warmer 1 Warmer north

temperature (reaching 30.15°C-30.70°C in the 2040s) during these months. M :l:‘/:rfT:err;AaIdives in

Map I1.111: Maldives, Average Seasonal Temperature Projection (MAM, RCP 8.5)
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Map I1.112: Maldives, Seasonal Average Temperature (MAM 2011-2020, RCP 8.5)
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Map 11.113: Maldives, Seasonal Average Temperature (MAM 2021-2030, RCP 8.5)
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Map 11.114: Maldives, Seasonal Average Temperature (MAM 2031-2040, RCP 8.5)
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Map I1.115: Maldives, Seasonal Average Temperature (MAM 2041-2050, RCP 8.5)
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RCP 4.5

[ Warmer north
[ Warmingin middle
Maldives in the future

[V] RCP85 projected
higher temperature
in 2041-

2050 than

Average Seasonal Temperature
Projection (JJA, RCP 8.5)

For JJA, the pattern of average seasonal projected temperature based on RCP 8.5 shows
that the northern and middle portions of Maldives are warmer compared to the southern
region. JJA will be warmer in the coming decades, especially in the 2040s, as atolls
experience temperatures ranging from 29.05°C to 30.15°C, with higher temperatures in
the middle portion of Maldives. As with other seasonal projections, RCP 8.5 depicts a
warmer scenario compared to RCP 4.5,

Map 11.116: Maldives, Average Seasonal Temperature Projection (JJA, RCP 8.5)
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Map 11.117: Maldives, Seasonal Average Temperature (JJA 2011-2020, RCP 8.5)
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Map 11.118: Maldives, Seasonal Average Temperature (JJA 2021-2030, RCP 8.5)
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Map 11.119: Maldives, Seasonal Average Temperature (JJA 2031-2030, RCP 8.5)
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Map 11.120: Maldives, Seasonal Average Temperature (JJA 2041-2050, RCP 8.5)

70"6"0"E 72“8“0"E 74"1‘0‘0"E 76"1‘2'0"E
Q HAA ALIFU ATOLL (HA)
7V T T
DHAALU
ATOLL . L d
(HOM , SHAVIYANI egen
i ATOLL o
/ (sh) ——= Administrative Area
7/
z —_——— Administrative Atoll z
5 e _L S—w < NOONU ] -5
g \ ATOLL Temperature (°C) o
(N)
RAA \ I 27.40-27.95
ATOLL _——
® \ )/,/ LHAVIYANI [ 27.95-28.50
ATOLL
- ) [ 28.50-29.05
D
\ [ 290.05-29.60
BAA T ®S [ ] 29.60-30.15
ATOLL I o  NORTH
® / MALE [ ] 30.15-30.70
;O AT(%LL [ s0.70-31.25
[ 31.25-31.80
ALIFU
ALIFU ° [ 31.80-32.35
ATOLL |
ww (SO B 2353295
- MALE -
& | ATOLL L 5
2 —_— i (K) g
ALIFU e
DHAALU I_
ATOLL
i VAAVU
i) ATOLL
e~ )
FAAAY &) INDIAN OCEAN
ATOLL P
G) J—
———_— | MEEMU
ATOLL
DHAALU | ™)
ATOLL l
Dh 2
B e, A
S
7’
THAA ,/
ATOLL ’/
z h z
2 w ﬁ -
//
=== LAAMU
ATOLL
h (O]
Arabian Sea
GAAFU ALIFU ATOLL (GA)
S~
S~
N
5 GAAFU DHAALU ATOLL (GDh) 5
3 A 3
GNAVIYANI ATOLL (Gn)
1 | 1 | 1 | 8 Data Sources:
BODC, IHO, and I0C. 2003. GEBCO Digital Atlas
25 50 . 100 150 - - T T < (bathymetry); ME (administrative areas and atolls);
Kilometers - and SANDER + PARTNER. 2017. www.sander-
WGS 1984 UTM Zone 43N ADDU ATOLL (S) v partner.com (temperature).
70"6"0"E 72“8“0"E 74"1‘0‘0"E 76"1‘2'0"E




Average Seasonal Temperature
Projection (SON, RCP 8.5)
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[Vl Warmer north
(2020s and 2040s)

[Vl Warming in the

SON will still be the coldest months, according to the average temperature projection using
RCP 8.5. The northern half of Maldives will be warmer in the 2020s and 2040s, compared
to the 2010s and 2030s when the temperature is even from north to south. The coming

future
decades will be warmer as the temperature increases from 27.95°C-28.50°C in the 2010s [/] RCP 8.5 projected
t0 29.05°C-29.60°C in the 2040s. higher temperature

in 2041-2050 than

RCP 4.5

Map 11.121: Maldives, Average Seasonal Temperature Projection (SON, RCP 8.5)
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Map 11.122 Maldives, Seasonal Average Temperature (SON 2011-2020, RCP 8.5)
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Map 11.123: Maldives, Seasonal Average Temperature (SON 2021-2030, RCP 8.5)
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Map 11.124: Maldives, Seasonal Average Temperature (SON 2031-2040, RCP 8.5)
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Map 11.125: Maldives, Seasonal Average Temperature (SON 2041-2050, RCP 8.5)
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Summary of Observations
for Rainfall

Similar to the historical annual average rainfall distribution, northern Maldives will continue
to receive more rainfall compared to the southern region. However, this may vary depending
on the season. The wettest months will still be JJA. During this period, rainfall will mostly
be distributed in the north. Except for the slight variation in the area receiving 4-8 mm/day
of rainfall, the projections for RCP 4.5 and RCP 8.5 show no difference.
Table 11.2: Variation in Rainfall Patterns across Space, Time,
and Representative Concentration Pathways
Climate Maps Spatial Seasonal Decadal RCP 4.5 vs RCP 8.5
Average Annual Wetternorth - = =
(4.6-5.8 mm/
day)
Average Seasonal Wetter north  Generally dry = -
season
Projected Mean Annual (4.5) Wetter north - Wetter north in the future  No difference with 8.5
Projected Mean Seasonal (4.5) DJF Wetter south  Dry season Wetter southern atolls Smaller coverage of
4-8 mm/day
Projected Mean Seasonal (4.5) MAM  Generallydry  Driest season No change No difference with 8.5

Projected Mean Seasonal (4.5) JJA Wetter north ~ Wettest season ~ Wetter north in the future  No difference with 8.5

Projected Mean Seasonal (4.5) SON ~ Wetter north ~ Wet season No change Smaller coverage of
4-8 mm/day
Projected Mean Annual (8.5) Wetter north - Wetter north in the future  No difference with 4.5
Projected Mean Seasonal (8.5) DJF Wetter south  Dry season More atolls in the south Greater coverage of
will experience higher 4-8 mm/day
rainfall rate
Projected Mean Seasonal (8.5) MAM  Generallydry  Driest season No change No difference with 4.5
Projected Mean Seasonal (8.5) JJA Wetter north ~ Wettest season ~ Wetter north in the future  No difference with 4.5

Projected Mean Seasonal (8.5) SON

Wetter north

Wet season

More atolls in the north
with 4-8 mm/day rainfall
rate

Greater coverage of
4-8 mm/day

- = not applicable; DJF = December, January, February; JJA = June, July, August; MAM = March, April, May; mm/day = millimeter per day;
RCP = representative concentration pathway; SON = September, October, November.

Source: SANDER + PARTNER. 2017. www.sander—partner.com.



Summary of Observations
for Temperature

Maldives will experience a warmer climate in the 2030s and 2040s. Greater warming will
be felt in the northern atolls, especially in MAM. This pattern is consistent across seasons
and decades. However, the RCP 8.5 projections show a significantly warmer possibility

compared with the RCP 4.5.

Table 11.3: Variation in Temperature Patterns across Space, Time,

and Representative Concentration Pathways

Climate Maps Spatial Seasonal Decadal RCP 4.5 vs RCP 8.5
Average Annual Warmer north (28-28.4°C) - Warmer Maldives -
especially in the future
Average Seasonal - MAM is the - -
warmest month,
SON is the

coldest month

Projected Mean Annual
(4.5)

Warmer north

Future warmer Maldives
especially in the north

Lower temperature
compared to 8.5

Projected Mean
Seasonal (4.5) DJF

Warmer north

Warmer Maldives
especially in the future

Lower temperature
compared to 8.5

Projected Mean
Seasonal (4.5) MAM

Warmer north

MAM is the
warmest month

Future warmer Maldives
especially in the north

Lower temperature
compared to 8.5

Projected Mean
Seasonal (4.5) JJA

Warmer north

Future warmer Maldives
especially in the north

Lower temperature
compared to 8.5

Projected Mean
Seasonal (4.5) SON

Warmer north

SON is the
coldest month

Future warmer Maldives
especially in the north

Lower temperature
compared to 8.5

Projected Mean Annual

(8.5)

Warmer north

Future warmer Maldives
especially in the north

Higher temperature
compared to 4.5

Projected Mean
Seasonal (8.5) DJF

Even temperature across
Maldives except in 2040s

Future warmer Maldives
especially in the north

Higher temperature
compared to 4.5

Projected Mean
Seasonal (8.5) MAM

Warmer north

Warmest
months

Future warmer Maldives
especially in the north

Higher temperature
compared to 4.5

Projected Mean
Seasonal (8.5) JJA

Warmer north

Warming in the middle of
Maldives

Higher temperature
compared to 4.5

Projected Mean
Seasonal (8.5) SON

Warmer north in 2020s and  Coldest months

2040s

Future warmer Maldives
especially in the north

Higher temperature
compared to 4.5

- = not applicable; °C = degree Celsius; DJF = December, January, February; JJA = June, July, August; MAM = March, April, May;
RCP = representative concentration pathway; SON = September, October, November.

Source: SANDER + PARTNER. 2017. www.sander-partner.com.
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Maldives has experienced several disasters in the past.
According to a 2006 United Nations Development
Programme (UNDP) report in which cyclone tracks were
analyzed across the century, Maldives has only experienced
11 cyclones in 12 decades, with the strongest cyclones
crossing northern Maldives (UNDP 2006). Although
cyclones are not a frequently recurring hazard in the country,
they still bring wind, rain, and storm surges to the low-lying
islands. Flooding, usually caused by a surge, has recurred
several times in Maldives. Bodu raalhu (big waves) flooded a
few islands in 1987. Northeastern islands are mostly affected
by storm surges (UNDP 2006).

Aside from cyclones, Maldives also experiences earthquakes
and tsunamis. In 25 years, three earthquakes with a
magnitude of at least 7.0 hit Maldives (UNDP 2006).

The UNDP report also estimated the decay of peak ground
acceleration for a 475-year return period. Results showed
that the southern Gnaviyani Atoll and Addu Atoll have the
highest peak ground acceleration. Movements at subduction
zones, usually occurring at the edges of the tectonic plates,
generate earthquakes, which in turn generate tsunamis.

The most devastating disaster was the tsunami on

26 December 2004. It generated waves up to 4.2 meters
that damaged at least a dozen of the inhabited islands and
thousands of homes, affected thousands of lives, and lost
about two-thirds of the country’s gross domestic product
(UNDP 2006). Based on UNDP’s model, the eastern
borders of atolls have higher probability of experiencing
tsunamis at 320-450 centimeters high.

Tsunami Monument. Various hazards, including
tsunamis, have affected Maldives in the past.

This Tsunami Monument stands at the shores of Malé
in memory of the people who died during the 2004
tsunami (photo by Utsav Mulay).
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Map 11.126: Maldives, Cyclonic Wind Hazard Zone
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Map 11.127: Maldives, Surge Hazard Zone
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Map 11.128: Maldives, Seismic Hazard Zone
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Map 11.129: Maldives, Tsunami Hazard Zone
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Map Data Sources

Government Ministries, Departments, and Agencies in Maldives
Civil Aviation Authority
Airports
Land and Survey Authority
Atoll capital islands
Cities
Meteorological Service
Automatic weather stations
Meteorological observation stations
Ministry of Economic Development
Ports
Ministry of Environment
Administrative areas
Administrative atolls
Island shorelines
Reef boundaries
Water bodies

International Institutions
SANDER + PARTNER. www.Sander-Partner.com
Rainfall
Temperature
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