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SEVERE WEATHER REPORT

2021

This report consists of significant weather events that occurred during
the year 2021, primarily including the data of heavy rainfall and gust

wind with severe weather-related information and pictures.

Meteorological Watch office
Maldives Meteorological Service

10 Jan 2022



HIGHLIGHTS

Heaviest rainfall recorded for the year was 212.5 millimeters, which was recorded at the

AWS in B.Dharavandhoo on 12* January 2021.

Highest maximum wind speed of 61 miles per hour was recorded at the AWS in

Hdh.Hanimaadhoo and H.dh Kulhudhuffushi on 14th May.

The lowest pressure of 1002.1 hpa had been reported at the Meteorological office in HDh.
Hanimaadhoo on 15th October. This was due to the low-pressure trough which was
associated with the Low-Pressure Area over southeast Arabian Sea and adjoining

Lakshadweep area of Kerela coast.

Highest Maximum temperature was 33.9 degree Celsius, recorded at the National

Meteorological Center, Hulhule on 28th April 2021.

Lowest Minimum temperature was 21.9 degree Celsius, recorded at the National

Meteorological Center, Hulhule on 15th September 2021.

Onset of southwest monsoon was declared on 12th May 2021 over southern atolls and

13th May 2021 for central and northern atolls.

Northeast monsoon was declared on 20t December 2021.



JANUARY 2021

During the first four days of January, there were no significant
weather systems that affected Maldives area. However, on 5 of January a
low-level circulation had formed in the southwest of Maldives and under
its influence, a moderate convergence zone had formed over the southern
atolls. This system deteriorated weather in southern-most atolls and
brought spells of heavy downpours on 5% and 6t January consequently. The
system then moved further away from Maldives. Perpetually, the ITCZ
started shifting to South of Maldives and as a result convective clouds
started forming in the South of Maldives on January 5%. It Figure 1: Contour plot showing monthly

accumulated rainfall (in mm) of Jan
further triggered the convective activity and brought heavy 7007 Contours smoothed by using
rain showers to southern-most atolls thereby for the next Kriging, Gridding method.

couple of days.

On January 19%, a low-level cyclonic circulation had formed over Maldives area and under
the influence of the tropical easterlies surface winds became more significant, mostly, in the
central atolls. The condition prevailed until January 25%, and weakened thereafter. The
persistence of strong winds caused wave surges across the country and in meantime, another
low-level circulation with potential to become a significant tropical cyclone formed in the far
southwest of Maldives. Under its influence the weather in southern atolls deteriorated and
experienced heavy spells of rain. January entered its later stage with a high-pressure ridge formed
over northern and central atolls. It became perceptible on January 26t%, and was persistent until

the end of the month.

In the month of January, Maldives had experienced heavy rainfalls mostly in the southern
atolls which led to events flooding in some islands. The table below shows rainfall of a significant
amount recorded during January 2020. On 23 of January, swell waves swamped some islands

in northern atolls, particularly, Inguraidhoo, Fainu and Kinolhas of Raa Atoll and caused some



damages. Furthermore, in the evening of 22" January, a speed boat capsized in Noonu Atoll
which led to the loss of a human life.
Maldives Meteorological Service issued 37 alerts in total during the month of January

which includes 34 White Alerts and 3 Yellow Advisories.

Figure 2: The highest amount of rainfall recorded Figure 3: Aftermath of flooding in
during the month of January 2021. GDh.Thinadhoo on 26th January 2021.

Figure 4: Showing the images of a flood event due to swell wave surges on 23 January 2021.
(a) and (b) are R.Fanu and (c) is R.Kinolhas.



FEBRUARY 2021

Month of February started with a fine weather, few significant
events occurred during this month. Due to strong monsoonal
northeasterly winds, central part of the country experienced high winds
during the first week. During the second week, almost fine weather
prevailed over the country. A cyclone named “Faraji” was formed over
south Indian Ocean, far away from Maldives and hence it had no direct
influence to Maldives weather.
Figure 5:Contour plot showing monthly
During the third and fourth week of February, accumulated rainfall (in mm) of Feb 2021.
generally fine weather prevailed
in central and northern atolls.
Due to a low-level circulation
formed over south of Maldives,
Southern atolls experienced rain
with a few heavy showers and

thunderstorms on 15t and 20t of

February. Heaviest rain fall of 63 Figure 6: Satellite image of 07 Feb  Figure 7: FY2G Satellite image of 21
2021 at 0801 local time showing  Feb 2021 at 0301 local time,
Tropical Cyclone “Faraji”. showing intense convective clouds
AWS in Ga.Gemanafushi on 15t over southernmost atolls.

millimeter was recorded at the

and 90 millimeter was recorded at the AWS in S.Hithadhoo on 20t February.

During the month of February, total of 16 Alerts were sent, among them 15 were white

alerts and 1 was a yellow Alert. These Alerts were issued for expecting strong winds in central

and northern atolls, and for heavy rain and thunderstorms in southern atolls.



MARCH 2021

Under the influence of the presence of high-pressure areas in both
the Central Bay of Bengal and northwest Arabian Sea, mainly fine weather
prevailed during the first week of March. However, on the 9 a cyclonic
circulation has formed in the Comorin-Maldives area, extending up to 0.9
km above mean sea level. In addition, a cyclonic circulation was formed
in the south of Maldives. As a result of these two systems the wind
confluence region had formed in the central part of the Maldives led to the

formation of intense convective clouds over Maldives area.

Scattered rain and isolated thundershowers Figure 8: Contour plot showing monthly

. ] ] 2021.
occurred over the country with some few heavy accumulated rainfall (in mm) of March 20

showers in northern atolls from 9t until 12t due to the

systems. Heaviest rainfall of 66 millimeters was
recorded at AWS in Ha. Kelaa on 10" and 60 milliliters
was recorded at AWS in K. Dhiffushi. The Cyclonic
circulations got less marked on the 13* but an east-west
converging area was formed over central and southern

atolls. Due to this, scattered rain and thunderstorms

was experienced in central and southern atolls from 15

to 20 . A few heavy showers occurred in central atolls Figure 9: IMD:GFS Model, 925 hpa wind,

valid for 0500 hrs local time of 9th March
on the 15 and in southern atolls on the 20th. Heaviest 2021, Source : https://nwp.imd.gov.in
rainfall of 66 millimeters was recorded at the National

Meteorological Centre, Hulhule” on the 15" and 52 millimeters at AWS in GA. Koodoo on 20,

Thereafter, an east-west trough was formed on the 23 which caused intense convective
clouds to form in the east of Maldives. Hence, scattered rain with isolated thunderstorms was

experienced from 24t to 26 over the country with some few heavy showers to central atolls on



25t which was 52 millimeters recorded at the AWS in K. Guraidhoo and 68 millimeters recorded

at AWS in A.Dh. Maamigilli.

On the 27™ a Cyclonic Circulation was formed over southern atolls . Under the influence
of this system, intense convective clouds were formed over central and southern atolls between

28% and 30 of March with strong divergence over southern atolls.

Figure 10: IMD:GFS Model, 925 hpa  Fiqure 11: FY2G Satellite image Figqure12: Upper-level Divergence
wind, valid for 0500 hrs local time o of 29 March 2021 at 0401 local ~ of 28 March 2021 at 2000 hrs local

28th March 2021. Source : time, showing intense convective time. Source:
https:/Inwp.imd.gov.in/ clouds over central and southern http://tropic.ssec.wisc.edu/
atolls.

Fairly widespread rain with isolated heavy showers and thunderstorms occurred in
southern atolls from 28" — 1st April. Scattered rainshowers were experienced in central and
northern atolls as well during that period. Heaviest rainfall of 166 milliliters was recorded on 28t
at the Meteorological Office, S.Gan followed by 106, 92 and 71 millimeters in Ga.Gemanafushi,
S.Hithadhoo, Ga.Kooddoo respectively. In addition to heavy rain, windy condition prevailed
during this period in southern atolls with average strong winds of 20 — 30 miles per hour in
southern-most atolls. Maximum gust wind speed of 55 miles per hour was recorded on 28th at
the Meteorological Office, S.Gan followed by 46, 42 and 41 miles per hour in A.Dh. Maamigili, V.
Rakeedhoo and Ga.Kooddoo respectively. In addition, strong average winds of 20 — 30 miles per
hour prevailed in central atolls from 0800 — 1400 hrs on 29* with maximum gust wind speed of
44 miles per hour recorded during that time in the National Meteorological Centre, Hulhule’.
This windy condition caused uproots of some trees in the roads of Male’ City. Damages to

households and uproots of trees were also reported in Addu City. Additionally, on that day an



Oil carrying Boat near Hulhumale” with three people onboard sunk due to the windy condition

and rough seas. According to MNDF, these people were rescued.

On 29% Meteorological Office, S.Gan recorded a maximum gust wind speed of 53 miles
per hour followed by 46 miles per hour recorded in both National Meteorological Center, Hulhule
and in Meteorological Office, L. Kadhdhoo. Furthermore, due to the windy condition, wind wave
surges occurred in some island and the combined effect of heavy rain and wind wave surges
resulted in the flooding of these islands. In March 2021, 43 White Alerts, 11 Yellow Alerts and 2

Orange Alerts were issued.

Figure 13: Uprooted Trees due to strong winds. (d) is Male city on 29th of March and (e) and (f) are
Addu City on 29th March 2021.

Figurel4: Flood and some damages to household in Addu Figure 15: Flood due to waves surges in
City on 29thMarch 2021. Lh.Hinnavaru on 29th March 2021.



APRIL 2021

April climatologically considered as a transition month between NE
monsoon and SW monsoon. Meaning with light and variable winds from both
northern and southern hemisphere converge on a daily basis. This convergence
results in more than average thunderstorm activity with fairly lower episodes
of heavy rainfall (<50mm). Hot and humid conditions are normal for the month
of April.

Compared to last year this year’s April was eventless, no heavy rainfall

Figure 16:Contour plot showing monthly

event was observed throughout the month. Although accumulated rainfall (in mm) of April 2021.

the start of the month was windy with somewhat rough

seas due to the persisting trough over north-south oriented
trough from the depression over north Arabian sea. This
synoptic feature however did not last and soon a high-pressure

area over Arabian sea followed. And on 11t under the influence

of a cyclonic circulation and local convection, scattered rain

Figure 17: IMD:GFS Model, 850 hpa
wind, valid for 0500 hrs local time on
onwards no significant synoptic features maintained over the 02nd April 2021, depicting trough
over southern atolls. Source
https://nwp.imd.gov.in

showers were observed over the country until 17, From 17t

country until 26" where another north-south oriented trough
along with a cyclonic circulation over Bay of Bengal persisted

until the end of the month.

Total of 12 alerts were sent on April, all were white alerts, among it 7 were sent for strong
winds and rough seas. A maximum temperature of 33.9 degrees Celsius was recorded at the

National Meteorological centre, Hulhule on 29t April.



MAY 2021

Likewise last year, month of May started with heavy downpour from
tirst week onwards. Strong upper-level divergence was observed over the
southern atolls throughout on 3 and 4" May. As a results, Meteorological
office in Gdh.Kaadehdhoo and S.Gan recorded 74.3 and 102.1 millimeter on
3 and 4t May, respectively. Along with that, due to the enhanced upper-level
divergence and cloud development, on 7 May, fairly distribution amount of

rainfall was observed over the country.

A low-pressure area started developing over the Figure 18: Contour plot showing
) ) monthly accumulated rainfall (in mm) of
southeast Arabian Sea from 10" May onwards and its trough ,, ay 2021.
associated with this system extended up to the Maldives. In
conjunction with that, the active phase of Inter Tropical
Convergence Zone (ITCZ) was observed throughout the

Maldives from 10 to 16t May. This low-pressure system and

the active phase of the ITCZ over the Maldives leads the

development of deep convection over the country. At the same ,
Figure19: Surface streamlines,

time, the system over the southeast Arabian Sea got well wind speed (kts), valid for 1700 hrs

] ] ) local time on 11 May 2021.
organized and later enhanced into depression over the

Lakshadweep area on 13" May and later into a deep depression on 14" May. As a result, deep

Figure 20: Upper-level Divergence,  Figure 21: FY2G satellite image of ~ Figure 22: FY2G Satellite image
valid for 2000 hrs local time on 14th  12th Amy 2021 at 2000 hrs local ~ of 13th May 2021 at 0600 hrs
May 2021. time. local time.



convective clouds developed over the country which gave very heavy downpour over a fairly
widespread areas of the country. Heavy to very heavy rainfall was recorded mainly over the
central and southern atolls. The following figure (Figure 25) shows the amount of heavy rainfall

occurred during this period.

The deep depression over the
southeast and east central Arabian Sea later
intensified into a cyclonic storm
“TAUKTAE” over Lakshadweep and
adjoining area on 15% of May. On 16% May
the cyclonic storm further intensified into a
very severe cyclonic storm and was moving
north-northwestwards, away from the

Maldives. As the system was moving further
Figure 23: An image of severe weather bulltin issued by
MMS on 15th May 2021 at 0800 local time. Satellite

winds over the country was getting less image and Model projection, showing the Tropical cyclone
“Tauktae” over the Arabian sea. Surce:
significant. Along with the system in the pttps://rsmenewdelhi.imd.gov.in

away from Maldives and its associated

north of the country, another low-level
circulation was formed over the south of Maldives. The combined effect of these two systems
maintained enhanced connective activities over the country. This resulted fairly widespread

rainfall, mainly over the southern atolls.

A cyclonic circulation was formed over the southeast and adjoining central Bay of Bengal
from 227 May onwards. On 23! May this circulation concentrated to a low-pressure area and
later intensified further to a Well-Marked Low-Pressure Area (WMLPA). Due to the trough
extension of the system, enhanced cloud formation was present over the north and central atolls.

Along with that, the active Somali jet maintained high winds in central and northern atolls.



This system later enhanced further into cyclonic
storm “Yaas” on the 24" May and was expected to
further intensity into a very severe cyclonic storm.
Surface winds over the Maldives was picked up due to
the intensification of this system. Along with that,

strong upper-level divergence was observed over the

Maldives, from 23 May onwards till 26" May. This Figure 24: Surface streamlines on 24th May
2021, showing  Tropical Cyclone “ Yaas”.

resulted enhanced convective activities over the Source: https://earth.nullschool.net

country. Divergence was mainly strong over the central and northern parts of the country. This

evidence was seen with the deep convective activities more concentrated over the central and

northern atolls during 23+ to 26" May. At the same time, significant amount of rainfall was also

mainly concentrated over the central and northern atolls, compared to the southern parts of the

country.

Total 131 alerts were issued for severe weather event unfolded during the month of May.
Among those, 7 orange alerts and 49 yellow alerts were issued. Orange alerts were mainly issued

for torrential rain with possible of flooding with high winds.
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Figure 25: A significant amount of >100 mm of rainfall was recorded on 11th ,12 and 14th May 2021. This
heavy rainfall occurred due to onset of southwest monsoon.



JUNE 2021

Apart from few days with scattered showers, June 2021 was
observed drier than normal across the country. Environmental
conditions were also consistent with suppressed convection over the
area. According to global climate models, MJO signal was over phase
7(suppressed convective phase for Indian Ocean) and had a westward
propagation during the 1t week of the month. It emerged into phase
2(convective phase for Indian Ocean) during the 2"d week and had a
successive re-emergence over phase 1. It also remained in the unit circle
during part of week 2 and week 3. Hence, there was no rain augmenting
over the Maldives. Environmental Prediction centers Figure 26: Contour plot showing monthly
suggested that it could be due to enhanced convection cumulated rainfall (in mm) of June 2021
associated with tropical cyclones that were developed in the Indian Ocean during the previous

month, May 2021. Thus, monsoon break was experienced over the area with anomalous

subsidence since early June.

June rainfall Long Period Average Vs 2021

200

150

100 l - l
) i N
. ka

Hanimaadhoo Hulhule Kadhdhoo Kaadedhdhoo Gan

Millimeters

| ong Period Average (1991-2020) 2021

Figure 27: OLR Anomalies and MJO Phase space indicate  Figure 28: Rainfall recorded in 5 stations shows
that there was anomalous dryness over Maldives area lower rainfall in June 2021 than Long Period
during June 2021. Source: Climate Prediction Center / Awverage (1991-2020)

NCEP.



Days with showers were observed on 4t, 12th, 25t 27t 28t and 29%. Among them, firstly
its over southern-most atolls on 4t, due to convection associated with Low Level Circulation far
southeast of Addu Atoll. On 12 June, showers experienced over northern atolls while there was
an off-shore trough at mean sea level extending over Lakshadweep area. Subsequently there were
showers over the country on 25 and 27 that resulted from combined effect of a trough over the

coast of south India and a low pressure over southeast of Maldives.

Figure 29: MMS model run 21~ Figure 30: MMS model run of 21 Figure 31: MMS model run of 21
UTC on 05062021, showing UTC on 27062021, showing UTC on 28062021, showing lower
lower LOR over southern-most  lower LOR over the country LOR over central and northern atolls
area of Maldives

Lastly, towards end of the month, there were some
showers in central atolls on28" and in northern atolls on
29, where a weak circulation persisted over southwest of
Maldives and another cyclonic circulation over Comorin
area and adjoining equatorial Indian Ocean. It was also

noted that a surface Low was predicted over respective

areas over most rain days.

Figure 32: 850 hpa vector wind (m/s).
Source: NOAA National Center for
Though it was less rain recorded across the country

during the month, active Somali Jet associated with cross equatorial flow over western Arabian
Sea resulted some strong winds over Maldives area. It was observed that while a low-level
circulation located around 2.55, 60E on 3t June, the cross-equatorial flow was further west side
with Arabian Sea branch strongly over northwest of the area and Bay of Bengal (BoB) branch over
Maldives area. On 19 June, the flow became stronger and extended eastwards. Due to that,

Arabian Sea branch became more enhanced towards west coast of India and BoB branch extended



further eastwards from Maldives. Hence, during the month, average winds remained within

westerly component at a speed of 10-20 miles per hour particularly over central atolls during first

half of the month and
gradually weaken to 5-15
miles per hour across the
country in the latter half.
Wave surges were expected
during the 1t half of the
month and seafarers were
advised to take necessary
from

precautions. Apart

Figure 33: Surface streamline analysis

of MMS model run of 12 UTC on
03062021, showing strong winds

associated with active East-African jet

Figure 34: Surface streamline analysis

of MMS model run of 12 UTC on
19062021, showing light winds over

and strong winds over Maldives area.

Maldives area

that, 9 White alerts were issued for strong winds of 19-24 mile per hour and rough seas during

the 1st week.

Table 1: Highest maximum, minimum and average tempeerature of June 2021 are shown in the following table

including number of thunderdays and maximum gust wind.

Station No of Highest Lowest Average Max-
Thunder | Temp_Max | Temp_Min | Temp_Mean | Gust(knots)
days
Hanimaadhoo 3 32.7 23.6 29.1 W-33
Hulhule 1 33.2 23.8 29.6 W-35
Kadhdhoo 5 33.1 225 29.3 W-27
Kaadedhdhoo 3 32.3 23.0 28.8 NW-31
Gan 1 324 224 28.7 W-35
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Figure 35: Daily Rainfall recorded during June 2021.



July 2021

During the month of July, strong monsoon surge was developed
over the Arabian sea due to the intensification of Somali Jet. The strong
westerly winds carried moistures across the peninsula India and reached
their way to southwest of Bay of Bengal across the central and northern
part of Maldives which ultimately enhanced the southwest monsoon
condition over the Maldives. As a result, a sudden burst of rain and strong
winds were observed on 9% and 10* of July across the northern and central
part of the country. Heaviest rainfall of 71 millimeters were recorded at the
Meteorological office in HDh. Hanimaadhoo on 9t July and 51 millimeters
in Ha.Kelaa on the following day. Gust wind speed of 44 and Figure 36: Contour plot showing
monthly accumulated rainfall (in mm)
41 miles per hour were registered at the National of July 2021.
Meteorological Centre, Hulhule and at the Meteorological
office in Hanimaadhoo on 8% and 10% July respectively. Maldives Meteorological Service (MMS)
had issued an Orang warning on 9% July with validity from 1700 hours to 2100 hours local time

with the possible occurrence of torrential rain, strong winds of 34 to 40 miles per hour, gust of 55

miles per hour and very rough seas with swell wave surges.

Figure 37: Radar imagery of 9th July 2021 at 1157 hours, Figure 38: Orange warning issued by
local time. It is showing very intense cloud moving over MMS on 9th July 2021.

central atolls.



During the first 10 days of the month, daily average
strong winds of 10 — 20 miles per hour prevailed in central
and northern part of the country. When the strong wind
started to cease from 13% July onwards, there were
consecutive two days where Male” was hit by swell waves.
The wave was approaching from the east and northern side

Figure 39: Some Parts of

of Male’. It occurred mostly during high tides and flooded Boduthakurufaanu Magu of Male City
was flooded due to swell wave surges
the streets near the eastern and northern side of Male. occurred on 14th July 2021.

Apart from the active Somali Jet, there was a dual cyclonic circulation in the southwest
and southeast of Addu City. Due to these circulations, the
cross-equatorial flow was disorganized at the surface level
until 21st of July. Around 22nd of July, once the dual
circulations got weakened, the cross-equatorial flow was
established and a trough associated with it was running its
axis across central and southern part of Maldives. Due to the
combined effect of the above systems, surface winds were
strengthened over central and northern part of the country
between 21st and 27th of the month. Gust wind speed of 48 Figure 40: FY2G Satellite imagery of

25th July at 1201 Local time, showing
miles per hour was recorded at the National Meteorological very intense convective clouds formed

over the west of Maldives and moving

Centre, Hulhule” on 25% of July with a heavy rain of 61
over the atolls.

millimeters. This strong wind episode coincided with the

highest tide of the Luna cycle of the month. However, there 0

70

=40

£
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island during this period. Furthermore, a low-pressure area | ®:»
10

were no report of swell or tidal wave surges from any of the | = I | ‘ I |
Ga

had formed over northwest Bay of Bengal with its vertical ° Hakema

. Gn. F.Nilandhoo Hulhule'
Kooddoo Fuvahmulah

W10-jul-21 W17-ul-21 W 25-Jul-21

extension up to 7.6km above mean sea level on 22nd of July.

Figure 41: Daily accumulated rainfall,

The system intensified in to a well-Marked Low-pressure ,
values above 50mm depicted.

area on 28th of July and it had moved to northwestwards,



towards the coast of West Bengal and neighbourhood and weakened on 31st of July. During the

month of July, 33 white Alerts, 8 yellow alerts and 1 Orange advisory were issued.

Figure 42 : IMD:GFS Model (12km) 850 Figure 43: MMS: GFS Model (30km) run on 22 July
hpa wind in kts, forecast valid for 18 UTC of 2021 at 12 UTC, Surface streamlines Analysis in

10th July 2021. It shows a dual cyclonic kts. It is showing the well-established cross-

circulation in the southwest and southeast of equatorial flow and a trough associated with it was

Addu City. Source: https://nwp.imd.gov.in running its axis across central and southern part of
Maldives. It is also showing a low-pressure area over
northwest Bay of Bengal.

The following are the severe weather event information and its related pictures which was
taken from different sources including online medias and social media posts. According to the
Maldives National Defense Force (MNDF), a fishing fiber vessel with 25 people had got broken
into a half, due to rough seas, around 8.95 nautical miles away from north of Ga.Dhevvadhoo.
This incident was reported around 07:11 hours local time on 3t July. Further, the roads were
flooded in S.Hithadhoo on 23+ July due to heavy rain and a house roof from the same island was
blown away due to strong winds. Furthermore, it was reported by one of the online media that
on 25% July, Maldives Ports Limited (MPL) building roof was blown away due to strong winds.
Also, on the same day, some flights from Ha.Horafushi Airport got cancelled due to dust blowing

from the prevailing strong winds over the area.



Figure 44: A fishing vessel called ”
Mohir” around 8.95 nautical miles
away from the north of
Ga.Dhevvadhoo had broken into half

Figure  46: MNDF  has  taken
precautionary measure against the flood
due heavy rain in S.Hithadhoo on 25th
July 2021.

Image courtesy: MNDF

Figure 48: A roof of the house in
S.Hithadhoo was blown away.
Image courtesy: MNDF

Figure 45: An image showing the Maldives
ports limited building roof, which was blown
away due to strong on 25th July 2021.
Source: https://dhen.mv/105511

Figure 47: Ha.Hoarafushi Airport runway.
Some part of runway is filled with dust due
to strong winds on 25th July 2021.

Source:
http://mihaaru.com/business/94900



AUGUST 2021

Following an enhanced wind episode during late July, first week
of August observed relatively calmer winds over the Maldives region.
Owing to a circulation in the south west of Maldives in the Arabian sea, a
COL region dominated over south and parts of central area of the country
during this time. Subsequently, from 06th August onwards, the East
African Jet (EAJ) which was located north of the country widened over
north and central Maldives. This resulted in the circulation in south west
of the country to become more organized and move eastward over
southern atolls. Meanwhile the north - south trough formed by EAJ was
prominent as well. Due to the combined effect, strong  Figure 49:Contour plot showing monthly
winds prevailed over most of the country, especially accumulated rainfall (in mim) of Aug 2021.
north and central area. This period observed 10 — 20mph average winds over majority of the
country, except for southern most atolls. Maximum gust winds of 39mph were recorded at
Hulhule” and Gdh.Kaadehdhoo and 37mph was recorded at L. Kahdhoo on 6th August. Upper-
level divergence of the SW circulation become prominent from 09th August onwards and

convective activity enhanced over southern area. Maximum gust wind of 40mph and rainfall of

55mm was recorded at Gdh.Kaadehdhoo on 12th — 13th August.

Figure 50: Public post regarding strengthening wind over Figure 51: The circulation in SW generated
the country significantly strong upper-level divergence
over south - central Maldives.



These two features persisted till 16" August
and thereafter, the convection was less marked as the
circulation moved further south west and away from
Maldives. Meanwhile, the formation of a fresh
circulation in south eastern Indian Ocean formed a
COL between the SW circulation by 17t August, and
the former progressed westwards, along far south of
the country. This resulted in the SW circulation to
weaken and also the EAJ was pushed further
northwards. No significant weather system was
observed in the area for the next 4 days. While the
circulation in the far south persisted, a fresh cyclonic
circulation formed over South west Bay of Bengal, off

the coast of Sri Lanka area. The circulation enhanced

Figure 52: MNDF reported response to damages due
to strong qust winds during the morning of 9th
August at Hdh Kulhudhufushi

over the next few days, forming a northeast- southwest oriented trough around 24t August. The

trough resulted in intense convection over west of Maldives with advection over the country.

This circulation over far southeast of Maldives persisted throughout rest of the month.

Meanwhile a fresh low-pressure area was formed as a new circulation concentrated over

Northwest Bay of Bengal, along with an off shore trough over Karnataka to Kerala coast around

26™ August, this maintained strong westerly winds over most of the country as well as resulted

in convection over north — central atolls and west of the country.

A total of 26 weather alerts, 25 white alert and 1 yellow alert was issued during the month.



SEPTEMBER 2021

Unlike last year, the month of September began with fine weather
with a period of monsoon break over Maldives region. The first half of the
month was fine and no severe weather recorded anywhere in the country.
However, A wind convergence was formed over the central and southern
atolls on 14" and lasted up to 15%, resulting formation of localized intense
convection over the southern and central parts of the country. Heavy rainfall
of 108, 83, and 52 millimeters was recorded in Gdh. Kaadehdhoo, GA.
Kooddoo and F.Nilandhoo respectively.

Figure 53: Contour plot showing monthly
accumulated rainfall (in mm) of Sep 2021.

Figure 54: Figure 15:Surface  Figure 55: Wind Figure 56: Upper-level Figure 57: A branch of
streamlines valid for 15th Sep convergence, 15 Sep 2021 divergence, 15 Sept 2021 at  tree fallen in Majeedhee
2021 at 0000 UTC. at 0000 UTC. source: 0000 UTC. Source: Magu, Male city on 15

Nullscool.net http://tropic.ssec.wisc.edu/ Sep 2021 at 0440 UTC.

Other spells of severe weather were experienced throughout the country from 23 to 27t
September. In the near equatorial zone, convection remains strong with the presence of low-
pressure system around 8.96° S and 80.44° E. This system caused formation of intense convective
clouds over southern areas on 23 September. Heavy rainfall of 71 millimeters was recorded at
the Meteorological Office, Gan. The low-pressure system moved further southwest and its

influence ceased over the southern atolls on 24th.



Figure 58: FY2G Satellite imagery of Figure 59: llpper—level Divergence 0f23’d Figure 60: Sigi’liﬁCﬂHt wave
23+ Sep 2021 at 0701 Local time, Sep 2021 at 0000 UTC, showing significant height of 22" Sep 2021 at
showing very intense convective over divergence area over west ofMaldives. 1800 UTC.

the atolls.

On 24t September, a cyclonic circulation formed over east central Bay of Bengal. The
environmental condition was favorable for further indemnification of this system and within 12
hours and it was intensified into a low-pressure area on 24 September evening. Its associated

trough lies over Sri Lanka and up to Maldives.

Figure 61: Synoptic chart of 26 Sep Figure 62: Storm Track. Figure 63: FY2G Satellite
2021 at 0000 UTC. Source: Source: imagery of 26" Sep 2021 at
https:/[www.tmd.go.th/enfweather_ma https://rsmcnewdelhi.imd.g 0701 Local time,

p.php ov.in/



Due to the intensification of this systems the trough deepens and convective activity
enhanced and winds over Maldives strengthen over entire country. Squally showers and surface
winds sustained between 15 to 25 mph and rough seas were reported on 25%. Due to rough seas
high waves of 6 to 8 feet were observed in open seas. Few waves surge also reported in central
and northern atolls and severe flooding due to waves surges were reported in Lh. Kurendhoo. A
soccer ground was damaged and 3 household was flooded and furniture’s were damaged on

early hours of 24 September.

Figure 64: Flood due to Figure 65: Soccer ground of Figure 66: Flood due to wave
wave surges. Lh.Kurendhoo — Lh.Kurendhoo was damaged due to surges. Lh.Kurendhoo on 24" Sep
on 24 Sep 2021 wave surge on 24th Sept 2021. 2021
On 26t September, The Deep Depression over northwest and adjoining west central BoB
was intensified into a cyclonic storm GULAB. This system slowly moved westwards towards
Andhra Pradesh-south Odisha coast. The Cyclonic storm GULAB was on central Bay of Bengal
on 26 and its associated trough remains over Maldives area. Under the influence Cyclone
GULAB and its associated trough brought severe weather over the country. Squally showers were
experienced in many atolls. AWS in HDh. Kulhudhuffushi recorded 93 millimeters of rainfall on
26" September. Sea incidents such as Capsized of a Safari boat were among most disastrous event

happened on 26t September.



Figure 67 : IMD:GFS Model  Figure 68: An image of Handy Cruiser Safari. A 41-year-old man has

(12km) 850 hpa wind in kts, died due to capsized of the ship around 8:40 am of 26th Sept 2021.
forecast valid for 0000 UTC of

26th Sep 2021. Source:
https://nwp.imd.gov.in

A 41-year-old man has died after Safari “Handy Cruiser” capsized around 8:40 am. The
man was one of the seven people taken to IGMH in critical condition after the Safari vessel started
sinking 4 nautical miles off Thilafushi, closer to capital city Malé. The deceased man was a foreign
national. Local news reported that while passengers were thrown adrift after the boat sank,
Maldives National Defense Force (MNDF) had managed to secure all 17 passengers and
transported them to the capital city Malé. The bad weather was lasted till 27% until the Cyclonic

storm land fall over Odisha (India) coast.

Total 32 alerts were issued for severe weather events unfolded during the month of
September. Among those, 1 orange alerts, 8 yellow alerts and 23 white alerts were issued. Orange

alerts were mainly issued for high winds of 34 — 40 mph with very rough seas.



OCTOBER 2021

October started with development of cyclonic storm SHAHEEN over
NE Arabian seas. Which later intensified in to a Sever cyclonic storm. Because
of the location of this system, it did not have any major effects on weather over
Maldives. On 3¢ October, Cyclone Shaheen made landfall in Oman, near
Muscat, after traveling through the Gulf of Oman from the Arabian
Sea. Compared to climatological data rainfall in October was below normal

owing to neutral ENSO, negative IOD and MJO in phase 4.
Figure 69: Contour plot showing monthly

accumulated rainfall (in mm) of Oct 2021.

43 Alerts were issued
during October (29 white and 14
yellow), all of the yellow alerts
issued were associated with
strong winds. 2 periods of strong
average winds occurred during

this month. One from 4t to 6t

October, the other much longer — :

. Figure 70: Synoptic chart of 4th  Figure 71: A supply vessel traveled
period from 12% to 18 October. Oct 2021, showing a surface Low from K.Kaashidhoo to Lhaviyani atoll
over north of Sri Lanka and Kerela  pas sunk due to strong winds and
coast. Source: rough seas on 5th Oct 2021.

westerly winds occurred due https://www.tmd.go.th/en/weather

From 4t to 6" moderate to strong

development of a cyclonic circulation over Sri Lanka and trough associated with system extended
over the Maldives causing strong winds and some rainfall. Average wind of 21mph and gust of
32 mph was recorded at the Meteorological office, Hanimaadhoo and 26mph with gust of 31mph
was recorded at the National Meteorological Center, Hulhule’. Winds over southern most atolls
were reported weak compared to central and northern atolls. One major incident occurred during
this period. A boat sunk over northern Maldives, 5 people were lost to seas but was later rescued.

Rainfall of 57mm was observed in Ha.Kelaa on 5th.



From 12 to 18%
combined effects of a
cyclonic circulation over
East central Bay of
Bengal and a cyclonic

circulation over East

central Arabian Sea

Figure 72: Social media news bulletin issued on oct 11th

(intensified in to a low-pressure area on 14th) resulted in strong
westerlies across Maldives. 14 yellow alerts for strong winds
were issued during this time period. Average winds of 43mph
with gusts of 5lmph was recorded at the National

Meteorological Center, Hulhule on 16t.

Social media news bulletin was release ahead of events

on 11% October prompting general public to be cautious. Figure73: MPL Pilot boat was Sinking

and divers from MINDF coastguards

Despite early warnings through social media and news some helped in harbor on Oct 16.

incidents occurred during this
period. On an incident that
occurred on 16t 3 people (a women
and two children) were thrown
aboard from speed boat due to
rough sea. The women passed
away later in hospital and one of
the children was lost to the sea.
Also, on 18" a man fishing at a jetty

fell and passed away.

Figure 74: Three people thrown  Figure 75: Fisherman fell down
overboard from a speed boat due  from jetty due to strong winds
to rough seas on 16" Oct. There  and died on 18th Oct.

were 2 casualties in this

incident.



During this period northern and central atolls also
received significant rainfall. On 18" K.Guraidhoo received
52.4mm of rainfall and AA.Himandhoo received 56mm of
rainfall. On 23 heavy rainfall of 64 and 45 millimeters were
recorded in L.Kadhoo and Hdh.kulhudhufushi respectively and

63 millimeter was observed in Ha.kelaa on 30t.

Figure 76: Circulation over SE
Arabian seas and circulation over
south west of Maldives. winds
from these systems converging
over Maldives on Oct 15".

Figure 77: Average and Maximum wind speed of Oct 15th Oct. Maximum gust wind of

49 mph recorded at the AWS in HDh.Kulhudhuffushi.

Figure 78: Daily Rainfall for Oct 2021.




NOVEMBER 2021

Windy conditions were observed over Maldives for the most of the
days in November. Low level cyclonic circulations formed in BoB and
Comorin areas moved to Arabian sea while intensifying in LOPA and
depressions during this month. The joint affect of systems in Arabian
sea and BoB and Comorin areas caused strong wind over Maldives.
Near Equatorial Trough was over south of Maldives during November.
A total of 89 weather alerts were issued in November (80 white and 9
yellow), most of them were issued for strong winds. Fairly widespread
precipitation occurred over the country during first week of the month
followed by scattered showers in mid-month. ITCZ Figure 79: Contour plot showing monthly
being over southern atolls heavy showers occurred in accumulated rainfall (in mm) of Nov 2021.

southern areas in the mid-November. End of month (last week), convections associated with

ITCZ moved in to northern and central Maldives causing some heavy showers in this area.

As mentioned above,
starting of November scattered
heavy showers were observed
over country due to the low-

pressure area over comorim area.

Specially on 3+ November central . .
P y Figure 80: Synoptic chart of Figure 81: Floods caused by heavy

and northern atolls experienced 3" Nov, showing a Low rain in 3 islands of Meemu atoll on 3
Pressure Area over Comorin Nov 2021.

heavy showers and some islands ¢4
in Meemu atoll suffered severe floods. M.Muli was the most effected island but unfortunately

M.Muli AWS stopped receiving data later afternoon on 3. 86mm on rain was reported before

the AWS went down. On 11t Hdh. Kulhudhufushi recived a rainfall of 75mm.



Scattered showers continued over the country till 8. On 9t MMS released social media
news bulleting followed by another bulleting on 11, predicting strong winds over the country
for the upcoming three days due to low pressure systems in Arabian sea and Bay of Bengal (both
systems later intensified in to Depressions). Generally, most of the days in November was windy
specially during mid-November where average winds were between 13 to 23 mph. gusts reaching
up to 38mph. winds were not as strong as they were in October and also due to casualties caused
by bad weather in October general public were more cautious leading to no major incidents
caused by rough seas and strong winds. Also, government passed on a law which mandated

vessels less than 9m in length cannot travel during yellow, orange and red alerts.

Figure 82: MNDF pumping water out of - Fieyre 83: News bulleting issued via social media on 1st November

flooded roads in greater male” area on 3 g\ vedicting severe weather for next three days.
Nov 2021.

On 21¢ november southern atolls experienced heavy rainfall of 53 mm in Ga.Koodoo,
48mm in G.dh. Kaadehdhoo, 50mm in G.fuvahmulah, 49 in S.Hulhudhoo, 67 mm in S.Hithadhoo
and 51 in S.Gan. At the end of the month, convections associated with ITCZ moved in to central
and northern areas and caused heavy showers in this region. Notably 44 mm was observed in

HDh. Kulhudhufusshi on 27t and 53 mm in K.dhiffushi on 29th.

Figure 84: News bulleting issued via social media for predicting strong winds and rough seas from Nov 10th to Nov
14th .



DECEMBER 2021

The month of December is climatologically knowing as a transition
month between southwest monsoon and northeast monsoon and is also the
post cyclone duration for the two basins of Bay of Bengal and Andaman
Sea. Much like last year’s December, this year’s December also highlighted
a cyclonic storm “JAWAD” that has intensified from a low-pressure area
over Andaman Sea around 4" December. The significant weather observed
over the country for the month of December are namely on the second
week with heavy rainfall and the third week of the month where winds got
much lighter and shifted northeasterly bringing in haze Figure 85: Contour plot showing monthly
from the Indian peninsular over northern and central accumulated rainfall (in mm) of Dec 2021.

atolls, diminishing the visibility to less than 4 km. Apart from these synoptics usual climatic

conditions prevailed over the country with light and variable winds and thunderstorms.

The month started off with a cyclonic circulation over Andaman Sea which later would
intensify to a cyclone and move in to Bay of Bengal, along with a cyclonic circulation over
Lakshadweep area, although this system had no effect on Maldives. Meanwhile on 4" Near
Equatorial trough (NET) persisted over south of Maldives with embedded circulations, due to
this convective activity increased over southern atolls. Heavy rainfall of 53mm was observed on
4% December at the AWS in Gdh.Kaadehdhoo. On the following day a heavy rainfall of 52mm
and 69mm was observed at Gdh.Kaadedhoo Meteorological Office and Gdh.Thinadhoo AWS

respectively.
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Figure 86: 24 hours accumulated rainfall for 4th Figure 87: 24 hours accumulated rainfall
and 5th December. for 11th December.



After the first week of December the remnants of Cyclone “JAWAD” has weakened over
to north Arabian sea, and ITCZ had stated its annual northward movement. This movement of
ITCZ was the synoptic highlight of this year’s December. From 9t onwards almost all parts of the
country received a substantial number of showers along with heavy showers as well. A
staggering 135mm was recorded at the National Meteorological Centre, Hulhule on 11t

December. This had caused a major flooding incident in Male City.

Figure 88: TMD synoptic chart showing Figure 89: Male flooded Figure 90: Hanimaadhoo
cyclone “JAWAD”. Source: Thai Met  due to heavy rain. Visibility reduced due to Haze.
Source: MMS files.

The third week began with a cyclonic circulation off the coast of Sri Lanka on 16"
December which has influenced a formation of a new Low-Pressure Area (LPA) over southwest
Bay of Bengal and a ridge extending from southwest Arabian sea towards Maldives. Although
these systems have a very little impact on Maldives, wind direction had started to change to
northeasterly thus brining in the annual haze phenomena over the country. Haze typically starts
to show around Mid-December up until end of march. This time with the inhibition of convective
activity from third week onwards and strong northeasterly’s over from gulf of Mannaar haze had
a tremendous impact. Meteorological office of Hanimaadhoo and National Meteorological Center

had also reported less than 5km of visibility.

-This concludes the main report -



Appendix 1: Monthly Maximum, Minimum and Average Temperature for North (Hanimaadhoo
Meteorological Office), Central (National Meteorological Center, Hulhule’) and South (Gan

Meteorological Office).

Highest Maximum temperature was 33.9 degree Celsius, recorded at the National Meteorological Center, Hulhule
on 28th April 2021.

Lowest Minimum temperature was 21.9 degree Celsius, recorded at the National Meteorological Center, Hulhule on
15th September 2021.



Appendix 2: The following are the Monthly Wind Rose for North (HDh.Hanimadhoo) , Central
(Hulhule’) and South (S.Gan) . Wind rose was computed with daily mean wind direction and wind

speed. Wind speed is shown in miles per hour (mph).

Wind Rose for HDh. Hanimaadhoo




Wind Rose for Hulhule




Wind Rose for S.Gan




Appendix 3: The following figure shows the monthly distribution of weather alerts issued in
the year 2021 and their categories.
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During the year 2021, total of 396 White Alerts , 109 Yellow Alerts and 11 Orange Alerts were issued. The
highest number (131) of Alerts were issued in the month of May 2021. The second highest number of Alerts
were issued in the month of November 2021.
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