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Introdution

O

» The Maldives is a tropical
nation in the Indian Ocean
composed of 26 ring-shaped
atolls, which are made up of
about 1,200 coral islands.

* 99% of the country’s area is |
sea.

» Average height of the
islands are 2m above sea
level. Hence, climate
change, global warming and _
sea level rise is a huge |
concern to Maldives.




Introdution
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* Approx. 400,000 people 3
live on 200 islands.

* The main economy is
Tourism. Maldives is g
popularly known for its 0
beaches, blue lagoonsand  __ ¢ .- . —

extensive reefs. | e

» Marine transportation is
another sector where
meteorological forecasts
are frequently used.




Total Annual Rainfall(mm) distribution over Maldives
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Extreme Weather Records
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= Highest Temperature:
= L. Kadhdhoo record 36.8 °C
=" 19 May 1991
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= ,  Lowest Temperature:
= Hulhule’ record 17.2 °C
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; 04 October 1978
‘ High winds:
Highest rainfall:
e S- GaN record 228.4 mm = S. Gan: 103.5 mph 29 May 1991( estimated)
vt 24 November 2015 = H. DH. Hanimaadhoo: 89.7 mph 28 August 1991

= Hulhule’: 71.3 mph 03 November 1978
= Kadhdhoo: 69 mph 30 August 1992
= Kaadehdhoo: 63.3 mph 18 July 2003



Meteorological and Hydrological Hazards
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Thunderstorm and lightning

= Lightning strike in the antenna near the Mic office in
Meemu Muli on 15 Feb, 2012. Many computers were
damaged, cost around MVVR100000.

»Rasgetheemu Island Council office was struck by lightning
on 271 April 2013.
“ lightning struck the antenna on top of the building and
computer systems in the office were burned.”

» HaaAlifu Ihavandhoo was hit by lighting on 3 June 2014.
Electrical appliances, 33 TVs and cable TV decoders were
damaged.

= Many houses in Fuvahmulah island were struck by
lightning on 28 June 2014. “ one house was completely
burned”.

——
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Thunderstorm and lightning ...

=L_ightning strike in Dhiraagu Head Office and some of
company’s towers on 30 October 2014.

= Ibrahim Nasir International Airport was hit by lightning
17 DEC 2015. Some flights had to be diverted. Caused
power outages in INIA incl”> MMS.

» Noonu Ranmandhoo was hit by lightning on 10 May 2015.
“ Dhiraagu equipment, mobile phone, internet, postal and
banking services have been disrupted in that i1sland .



Heavy rain, Flood and Impact

Source: sun.mv (18/10/2016)

» Heavy rain and
flash flood
happened to be a
prominent feature
every year.

October 2016




Extreme weather: flash flood in Addu City

Houlry rainfall of Gan on 24th & 25th November 2015
Between 24/1400 -25/0800 hrs local
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Winds and Gusts

= Maximum Gust Wind speed 50 mph
recorded at the National
Meteorological Centre - 07 June
2013 at 13:34 hrs.

—_——

Tents placed in MMwere damaged by strong winds on AJune 2013




Funnel Cloud and Water Spouts

07 April 2012, L.Fonadhoo

Funnel cloud hit Feydhoo and Hulhumeedhoo on 29 Oct 2012.
Banana trees were uprooted and some roofs were ripped off.




Funnel Cloud and Water Spouts

15 March 2017 at 0500 UTC
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Waterspout observed near Sh. Milandhoo on 14 March 2017

Waterspout near Sh. Milandhoo - 14 Mar 2017




Tidal and Swell Waves

= IN 1987, UNUSUAL SWELL / TIDAL WAVE
WERE EXPERIENCED IN MALDIVES IN 3
EPISODES ( APRIL, JUNE AND SEPTEMBER)..

= ON 10-12 APRIL 1987 TIDAL WAVES HIT AND
FLOODED A LARGE PART OF MALE’ AND
CAUSED DAMAGES TO SOME 16 OTHER
ISLANDS. THE WAVES WAS CAUSED BY A
STORM IN THE SOUTH INDIAN OCEAN NEAR
AUSTRALIAN REGION. IT APPROACHED
FROM SOUTHEAST AND LASHED IN THE
ATOLLS MOSTLY IN THE EAST.

- PHYSICAL DAMAGES INCLUDE:
BREAKWATERS, RETAINING WALLS,
COASTAL WALLS, ACCESS HARBOR, FUEL
JETTY, RADIO ANTENNA AND
INTERNATIONAL AIRPORT. NUMBER OF
HOUSES WERE AFFECTED, 300 PEOPLE
WERE EVACUATED AND HOMELESS.




Tidal and Swell Waves ....

SWELL WAVES HIT
MALDIVES ON 15 - 18TH
MAY 200/7. THE WAVE
ORIGINATED FROM THE
EXTRA-TROPICAL
DEPRESSION IN THE
SOUTHERN HEMISPHERE,
APPROX. 5630KM
SOUTHWEST OF ADDU.
SWELL WAVES HIT AND
FLOODED MORE THAN 60
ISLANDS INCLUDING
ADDU , HUVADHU, THAA
AND ARI ATOLL.




Tidal and Swell Waves

Large tidal waves hit Male’ on 21 July 2012.
Eastern part of Male’ were affected. Some cafés in
the area experienced power cuts and huge losses.

Tidal swells hit the eastern side of Malé at 11:30 pm
on 12 August 2015. Flood water up to one and a half
feet inundated cafés and restaurants.



Tropical Cyclones and their impacts

A depression formed about 350 miles
SW of Gan on 29 May 1991

The lowest ever recorded atmospheric
Pressure of 997.3 recorded on 29 May
at 2100z

Strong winds of 92 — 104 mph lasts
about 30 min. (w/s estimated)

Storm caused widespread damages to
Addu city.

Regional Met Office also got hit by the
storm.




Tropical Cyclones

Flash flooding in Huvadhu Atoll - 2002

A low level circulation formed in the west of
Huvadhoo Atoll — 05 July

System moved over Huvadhoo Atoll on 09 July.
Heavy downpours experienced in many islands in
Huvadhoo Atoll.

Highest rainfall record (then) 219.8 mm recorded in
Kaadehdhoo Met Office — 09 July 2002



MALDIVES METEOROLOGICAL SERVICE

Meteorological Service first was established in the Maldives In
early 1940s. Since then it underwent several breaks and
functioned under different government offices. Met observation
were first started with only a max/min thermometer, a rain
gauge and an anemometer. The observations were done at a few
times daily and data were also supplied to a very few!
Meteorological Centre was created as a section of the Airport
Office on 1 August 1974. Three-hourly synoptic observations
from 5 am to 8 pm and one upper air observation were done.

Government established the Department of Meteorology (DoM)
on 1 July 1980 as an independent office reporting to the
President’s Office. Through the government’s restructuring act,
DoM had to function under different ministries. In 2009, DoM
was re-named as Maldives Meteorological Service (MMS)
reporting to Ministry of Environment and Energy.



MMS Mandates:

Monitor atmosphere/ ocean, disseminate advisories/ warnings of hydro-
meteorological hazards and provide timely and accurate weather forecasts and climate
reports to the public for the safety and protection of life and property.

Provide Aeronautical Meteorological Services for National, International Air
Navigations as per the provisions by International Civil Aviation Organization (ICAO)
and World Meteorological Organization (WMO) standards & recommended practices.

Develop and sustain an efficient early warning mechanism accessible to all Maldivians.
Identify, monitor and assess risks and threats associated with natural disasters.

Monitor and record seismological activity in the country.

Contribute to emergency operations in the event of natural disasters.



Short Discription of NMHS

O

Vision
Provide accurate, timely and reliable meteorological information to

minimize the impact on life and property while supporting sustainable
socio-economic development of the Maldives.

Mission

« Timely dissemination of alerts and advisories on all natural disasters.

« Expansion and maintenance of weather observation net-work in
accordance with international standards.

« Enable easy access of high quality historical meteorological data to the
user community for Sustainable National Socio-Economic Development.

« Develop meteorological services and capacity building for the national
requirement, and contribute to regional and international community.




Current Observational System Overview




OBSERVATION NETWORK

5 meteorological stations manned 24/7.
Synoptic, climate, aviation reports done in
5 stations. One of them is categorized for
upper-air observation.
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e RAINFALL OBSERVATION

Accumulated rainfall for 24 hours are
collected from 7 Rain Gauge Stations
for National use.

HaaAlif Kela

Shaviyani Funadhoo
Baa Dharavandhoo
Meemu Muli

Dhaalu Kudahuvadhoo
Thaa Veymandoo
Gnaviyani Fuvanmulah

Fuvanmulah



NMHS Activity
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METEOROLOGICAL TELELCOMMUNICATION - GTS

MESSIR-COMM message switching
system by COROBOR isa TCP/IP
based multi-channel communication
link that is capable of handling vast
amount of data.

Data speed 10mbps

NMC Colombo || RTH New Delhi || RTH Melboune




NMHS Activity

O

Doppler Weather Radar

10cm S-band Doppler
Weather Radar with an
effective echo radius of
250 km is not sufficient
to cover concerned area
of Maldives.




NMHS Activity
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Ocean Observing System
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F e - Significant wave height

One ocean buoy donated by FIO is installed 6nm
south of Addu city. More of these systems are
needed.




Public Weather Service

0 MMS provides daily weather forecasts & marine
forecasts.
O Forecasts posted on website, on social media and
broadcast on radio and on television.
0 MMS applies SOPs in operations to provide
warnings on extreme weather.
0 MMS use 4 different alerts:
VWil e (white- for information), e OW
(yellow- as Advisory),
RED (red- as Warning) and Green (cancellation
of warning).




Public Weather Service

O TV weather presentations
are prepared at the
weather studio at MMS on
a daily basis at 8 pm.

O Weather information to
Radio channels on 6
hourly basis.




= The CMACast system donated by
China Meteorological Administration in
2012 receives Satellite imageries from
FY2E and FY2D series of Chinese
geostationary satellites at an interval of
30 minutes.

= Surface synoptic data, Upper air
sounding data, NWPs of ECMWF, T213:
NWPs of CMA global model, NWP ot el ot
accumulation preci from Germany o T
model and Japan model.

= Another component of this system is
the application software MICAPS which
enables to display satellite pictures,
surface & upper air data, NWP
products and overlay different products
and analysis of various weather
phenomena.




Collection, Processing and Utilization of
Satellite Data and Products
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= The INSAT/ KALPANA
satellite data are used by
forecasters online.

= METEOSAT 8 imageries are
viewed on the internet.

= Himawari and new
generation other satellites oA
do not cover Maldives area. ——

IMD/Delhi




MMS runs an NWP Model at 27 Km
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horizontal resolution on a daily basis. 7 "
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WREF basic run made daily twice. J ) \ﬂ{-\
If computing power elevated many | fin ok
improvements can be done. :

Addi

MMS needs training on data assimilation
and other areas.

)

5]

SR

7/

B0E 65E 70E 75E 80E

MMMS model run on MMS Climate Server on

MMS refers ECMWF products at online.

RIMES and INCOIS provide some NWP
products to MMS daily.
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Collection, Processing and Utilization of
Satellite Data and Products

O

1. List of satellites/instruments currently used operationally for
NWP, nowcasting and other applications

.  Current capabilities of collection, processing and archiving of
satellite data and products

m. Current satellite data applications
. Key application areas
1.  Satellite-based products

Iv. Satellite data and product needs and gaps




Gaps and Needs

A Lack of enough staff in weather forecasting and service
delivery as well as for maintenance of equipment;

A Capacity building in Satellite and Radar Meteorology;

O Low computing power in Met Service;

A Limited observation network hence low data coverage; Gaps
exist in information on currents and tidal/ swell waves

propagating into the islands;

Q Doppler Weather Radar coverage is NOT adequate.



What are expected from satellite imageries and integrated
applications:

Estimated arrival time of :
Thunderstorms
Heavy Rainfall
Average Strong Wind, Gust winds

Tidal and swell waves
Data that shows:

Corel bleaching

Ocean current and sea surface temperature
Environmental Polution



Satellite Data to address Regional Challenges

O

We hope that by increase in the launching
of new-generation geostationary satellites
that cover Maldives’ region would help
overcome many shortcomings we currently

face in providing forecasts, advisories and
warnings.




Thank you




