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2020 was one of the three
six years,
record.
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of the 1951-2010 reference period. for area:

and wettest 10%, by
Climatology Centre (GPCC)

The Arctic minimum sea-ice extent in

on record. The sea-ice retreat in the
Laptev Sea was the earliest observed in
the satellite era.

The Antarctic mass loss trend accelerated
around 2005, and currently, Antarctica loses
approximately 175 to 225 Gt of ice per yea
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1960-2019 ensemble mean time series and ensemble standard deviation (2-sigma.
shaded) of OFIC anomalies relative ro the 2005-2017 climatology for the 0~300 m
nd 700-2000 m (gre
et al. (2016) The

Cheng et al.,, 2017 and Ishii et al., 2017 products.
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UK Met Office, https://www.metoffice.gov.uk/weather/learn-about/space-

weather/what-is-space-weather

NASA Science, https://spaceplace.nasa.gov/spaceweather/en/

Australia Bureau of Meteorology. http://www.bom.gov.au/aviation/data/

education/space-weather.pdf

ICOA meeting presentation, A. Naidu https://www.icao.int/APAC/
Meetings/2021%20METATM%20Seminar%20and%20METR%20WG10/
SP11 Al.2 AUS SpaceWeather.pdf
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agree on Earth's temperature changes.

(Source :Climate365.tumblr.com/ (Source : http//climate.nasa.gov/
go.nasa.gov/climate365) evidence /)

D@eadBe cdemde weme D08 masIDewndd gdeowndsverw &g
20  E0dm ®EQITH@ED Do OB O Dxnarw e
0RO g B85 9D Hwo®m Bw @r MCH OE® Bed.

3.8.0605805m (e Bex BB - mcpes Sex ma8wics -
DYwedem)

god Dryendcs eCH mdx» PM 2.5

2y w8 Bem» D8H®® eCIm® N 0¢m YHEL MOEDR eCe Doy (BT
qBBs ©®.¢83® EOmMmOemw, DD M8 Swiem Wdne, ¢8R0 SO Diws
856 1Y DO eMhewd obn 6O wer ACHB. BRw e E8sfed vDFOD
g8mmS O 888 v BYO w6 gor, B8R Doy DE® ww gmo B8y® 8O emdd Doy
(B @mwd RVEED. DigendBw Dimed gunm O OE Bgwmwa vOAm B0 e
Q8= ecwe W8I0 Wi, EODD®G,BEND, Yorw, HOBETBG wH VEYEw@D
OB CODE wedud Doy ¢verw ¢l POVOD BOBAD Bl D-FIedRw, PBTEwWD
@® B OB CODE Doy BeRw GBIDGWH DOV Qi @d.

Doy BT 0D 0Cw YEDO wE®Y CID O» BBswB. sy 5O Yesdved
BB (2995 DewwB8/CO; , 205 0@esnmwdd/CO), sEnd Oc
BB (8G08 Bewmtudd/SOswdod Jowxwd®/SO;), »BYLs? oc
0B (08985 BewueBd/NO,, »8Jx du8a/NO), eclo g.@(3ed®/Pb),
»BDeddman (BendsI/CHy, 0353853/CeHg), vy @@ (¢88, a8), dowdsd Sogd
(03), cvedint® ¢@08C »8ge8d (PAN) sy ©@ws 80 Bounsfom go@
EOdTH 0CH BB VD.

D 88570 Bewd ovd g¢8nmd 8O Bdmw Dsles’ Dimed gR-@ gum OB
g@ems On D, 0@ wewn iy »EIFD Same (Ar Quality Index /AQl )»®
Bnew g »FD @me (Air Quality meter) »¥® comdese ©dm m»S @8n
caB. cowsmen ocw PCE -RCM 05 &g »5s50 @me oxf 80 90853
Dgeniced cdmidw , Dimed Gbcmde wn B8H® ¢ CH OnwEd enmd
D1co® 8m® dsiest PM2.5 800&8. PM2.5 vy Drgeadced &8 &gds owd
0oy Bod8n woudmwrm e0ed. 953 Bwedsies’ Dimed @B DdmOW®
©8emi®3 2.5 (2.5um =2.5x10°M) 0 08 o@ gewed. ot ©EED
BOewst Dime wsy Odwm gleq O BdmOnw ®Berd 806 2.5 0 ¢f g-q O
SV 0wdn O® g.@ DE wIcnwd.80 ¢@ncdPM10 ece 0@ gomswo®
0By cav O BV ¢ y».Dwed ¢le PWAE wws BE BuE go@
gmer? wem8s Dy »¥ED Seme (Air Quality Index /AQl ) wemw mc
08 88w 0 80 500 ¢afDr wwe WO B0 B0 0 ©7 CAB B
son ged. (Yeoge: Www.airnow.gov/aqi/agi-basics/)

AQl ®cS ARVBLO
0-50 NBWE 65105 DHBIBIDEES 638 G
Osed $DINDB. 5YS WDesm 6SITH ¢ s DB
51-100 230698 27658 £3ee1 HBHWS 625969, " ¢
2306D2 20658 OB 0B 9B, DNBS &, Pk 99
101 - 150 D623 32 66ISS eseemn SwnEBO® YBHWS DEB®
2}215325)6?0.
©e30DBED BHWE D). 2306DE 20edd) e BMG
151 - 200 G DEBA.
9Bn AFWS_ 6D, BXHNHEE NE  BBHGBEO
201 - 300 BBDHWS DEB® PHDSE.
3B BGr2652  3Dednd 6. Bg 6er00@ @B5NdB3
300 - 500 $BBIWC BIBSBID 2.

8 Comd BE O 88 BB Bmrese BN GO BB mg BBZO s gems
DO 985 Doy (Bl 1@ v®mm GumBew vyde cam oim BEE Bgdw.
2008m yodn O¢ 8o O8s 0mlst @B ¢wdE wc 0c8 Dinw BT cadwmds
Ol ¢Qd® , gd BEC BB wy Divw WO AED DO & 98Bed DEewd
D& SP® OB ¢S @G (B8S 8OE) ewds ymn Swrndm QOmd §Bde
08z 0®w nWHS ©O.

2020 02900828 sed & &» O § co® afs AQl gos Fe&md gue
0 Doy s BITDBE ¢BY DD s OB wewsy ®ov 2. 8O ovly wEm
MBe® € mmcndh®m CH® BoeOm wAWR. VBenIE, 00edOY,
©¢e1 O ww B8 OB @ DEE 8OV gDENDE § Comwed ¢nd v DL
0857 GO0 DD e Wd 8 8emsTes’ PVE iy (BD HBICwmWE ¢ B
9538000 ©ov 85I W8sY 8 AQl eww 100 9= Dy d ges 5O RED
eom S0 00wl e¥nRdR. § Comed §ed8mz) mZNSB BBEE ¢RI
AQl gows? cdeem gsindthe 00d edds s8xfw 80 2018, 2019 ws D&
0c8 ¢ AWendY, 020eDO®RY, ©¢w@AY wH SHDB OB @i OEE § Cowed
AQl gow 9850 ¢osy D BWYS ©D. OB weBw ¥n BSOS B BBOO
Q0uE 0 BuwdBw ¢e 6O nE B 02%Y MDBT ¢ om0 GFD BEe Wb evD
wcwsy mE 888 0B 8857 ¢ 008 gBnWS Doy s GO g BB wWEds eORBR
06 @By PO w10 8Ew.

2 9YeEd Bee Do HBeWsY Swim 85T 0O REO GO O 8B wiMmen®
@m0 980 0¥ iy ¢em @0d Gy @¢wd nEES WO B¢dw viB enc® §
Comnd go® wieBw ¢¥n 8o® ©8n dimunmed C1edD 000 WEB&eDd &
(0> 858 0@fu® AFendds 8O ©¢w @38 (W) Dined ¢gdcdvm® & 4B
©5) go 8 Scw 98 Dimews’ DD WO ¢ 8¢ du Www. e W
od¥neds’ 8» ABvwerd RE guved 208 @wEn Dy erndce D& wyen gmd
58O @60 ® 500 ¢sd CA & #B DSYwGHA.

0857¢ ¢ BED (Epen Beses - Qe Bex BB mbwics ,
Dedo0NGD gEindthBm @Dsy emmPesg ,DYBNGD )



January

Weather Summary
January — May 2021

In month of January, active Northeast monsoon conditions prevailed over the island and

above normal rainfalls were reported over most parts of the island except some parts in

Kandy, Nuwara Eliya, Rathnapura and Badulla districts, where below normal rainfalls

were reported.

“Total Rainfall (mm) - January 2021

Figure 1 Observed total rainfall (mm) in month of January (Left) and percentage of rainfall anomaly (Right).
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Maximum Temperature anomaly (°C ) for January 2021
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Figure 2: Offset of maximum (Top) and minimum (Bottom) temperature in January 2021

February

Weak Northeast monsoon conditions prevailed during the month of February 2021.

Below normal rainfall reported over most parts of the island except some parts in Galle,

Matara, Nuwara Eliya, Batticalo and Ampara districts, where above or near normal

rainfalls were reported during the month of February 2021.

Percent of Normal Precipitation
_2021
(wrt 1981-2010 Avg.)

Total Rainfall (mm) - February 2021

Figure 3: Observed total rainfall (mm) in month of February (Left) and percentage of rainfall anomaly (Right).

Maximum Temperature anomaly (°C ) for February 2021
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Figure 4: Offset of maximum (Top) and minimum (Bottom) temperature in February 2021

March

Weak northeast monsoon conditions continued to prevail over the island during the
month of March 2021 and below normal rainfalls were received over Northern and
Northcentral provinces and in Trincomalee, Batticaloa and Matale districts and near or
above normal rainfalls elsewhere the most. Severe thunder activities were reported
western part of the country during latter part of the month (Figure-7)

Percent of No-mn Pmlwim
(wrt tm 20|0Avn )

Total Rainfall (mm) - March 2021

Figure 5: Observed total rainfall (mm) in month of February (Left) and percentage of rainfall anomaly (Right).

Maximum Temperature anomaly (°C ) for March 2021
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Figure 6: Offset of maximum (Top) and minimum (Bottom) temperature in March 2021




April

Density X 103

R

Figure 7: Total lightning flash per square kilometer (flash
density x 103) during month of March 2021 (Data: Sri Lanka
Lightning Monitoring Network - DoM)

Minimum Temperature anomaly (°C ) for April 2021
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Figure 10: Offset of maximum (Top) and minimum (Bottom) temperature in January 2021

May

Inter monsoon conditions was prevailed over the island during first two weeks of the
month of May 2021 and southwest monsoon got established over the island on 25th.
Two cyclones developed in the North Indian ocean, named “TAUKE” cyclone between
14th -17th May in southeast Arabian Sea and the cyclone “YAAS” between 22nd to 27th
May over north Andaman Sea and adjoining east central Bay of Bengal (Figure -11).
Rainy condition were enhanced over the country, particularly over southwestern part of
the country, due to the effect of those two cyclones during 13-14 and 25-27 May and
caused flood and landslides in SW part of the country.

Inter-monsoon conditions prevailed over the island and thunder and lightning activity
had enhanced during the second and third weeks of the month with Severe lightning
activities in Western, Northwestern, Northcentral and Uva provinces (Figure-9). Below
normal rainfalls were received over the most parts of the island except Trincomalee and

Polonnaruwa districts and some parts on Ampara and Galle districts where above nor-

mal rainfall were recorded.

Tegend

Percent of Normal Precipitation
%ot 13812010 499 ’ 1
o g

April_202
(wrt 19812010 Avg.)

Total Rainfall (mm) - April 2021

Figure 8 Observed total rainfall (mm) in month of April (Left) and percentage of rainfall anomaly (Right).

Density X 1043
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Figure 9: Total lightning flash per square kilometer (flash
density x 108) during month of April 2021 (Data: Sri Lanka
Lightning Monitoring Network - DoM)

Maximum Temperature anomaly (°C ) for April 2021
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Figure 11: Track map of Extremely Severe Cyclonic Storm “Tauktae” (left) and track of very severe cyclonic storm
“Yaas” (right)

May Rainfall Anomaly
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Figure 12: Observed total rainfall (mm) in month of May (right) and percentage of rainfall anomaly

Minimum Temperature anomaly (°C ) for May 2021
6
4 L]
o ® : °® o
2 o $ e e 8t
e "9
oli. e .il.ji il‘ﬁ:‘l'l:
o RxAS ‘.’.‘bi.v' 'R 3 o ]
(IR Sy SHC 5015 c Wil B 35
2 - uY ] . oe °
-4
® Anuradhapuraya @ Badulla © Batticaloa Colombo ®Galle
L] L] L] L] ® Maha
® Mannar ® Nuwara Eliya ® Puttlam ® Rathmalana Rathnapura
Trincomalee  Vavuniya
Maximum Temperature anomaly (°C ) for May 2021
6
4
2l o8 o
o JLEHE
028805 35
2
-4
-6
® Anuradhapuraya  ® Badulla © Batticaloa Colombo ®Galle
(] L] L] L] I ® Maha
@ Mannar @ Nuwara Eliya ® Puttlam © Rathmalana Rathnapura
Trincomalee ® Vavuniya
Figure 13: Offset of maximum (Top) and minimum (Bottom) temperature in May 2021




Previous Month highlights
(Month of May-2021)

* Highest rainfall

332.2 mm at Poddiwela Farm on 13" May2021.

ol (s Stations) With 30 Averge- iy 2021 Raifall (o catchment srs) With 30 Averae- iy 2021
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* Maximum of Maximum Temperature
36.3 °C at Polonnaruwa on 18" May 2021.
* Minimum of Minimum Temperature

11.7 °C at Nuwara Eliya on 05" May 2021.

Rainfall & Temperature Forecast for the
months of June ,July & August 2021

This consensus climate outlook for the JJA season over Sri Lanka has been developed
through an assessment of the prevailing global climate conditions influencing the Sri
Lankan climate and seasonal forecasts from different climate models around the world.
The El Nifio—Southern Oscillation (ENSO) remains neutral and this ENSO-neutral condi-
tions are likely to continue through the Northern Hemisphere summer (70% chance in
June-August 2021). According to the Climate model outlooks the 10D is most likely to
remain neutral during next three months period. However two of the five models sug-
gest negative 10D conditions could develop in the next three months.

*  Rainfall Forecast

For the month of June

There is a probability to receive slightly below or near normal rainfalls in Sw part of the
country and near normal rainfalls over rest of the country during the month of June
2021. However there is a possibility for enhancing rainfall particularly over Southwest-
ern part of the country, due to active monsoon condition in the Bay of Bengal particular-
ly during 1° week of the month.

For the month of July

Near normal rainfalls is favoured over most parts of the country during the month of
July 2021

For the month of August

There is a no clear signal for the month of August 2021. Therefore there are equal
chances of having below, near of above normal rainfalls in the month of August 2021

*  Probabilistic Temperature Forecast for
Maximum Temperatures

There is a higher chance of experiencing slightly above the
normal Maximum Temperatures in Anuradhapura, Vavunia,
Kurunegala, Puttlum, Gampaha, Colombo, Galle, Hambantota,
Rathnapura, Kandy, Nuwara Eliya, Ampara, Batticalo and

Trincomlee districts for the JJA season 2021.

*  Probabilistic Temperature Forecast for
MinimumTemperatures

Accordingly, there is a higher chance of experiencing slightly

above the normal Minimum Temperatures in Anuradhapura,
Vavunia, Puttlum, Kurunegala, Gampaha, Colombo, Galle,
Hambantota, Kandy, Nuwara Eliya and Batticalo districts and
below the normal Minimum temperaturs in Ratnapura, Badul-
la, Ampara, Trincomalee and Mannar districts during JJA sea-
son 2021.

El Nifio/La Nifia Southern Oscillation (ENSO)

The El Nifio/La Nifia Southern Oscillation (ENSO) has a major influence on climate
patterns in various parts of the world. This is a naturally occurring phenomenon and
involves fluctuating ocean temperatures in the central and eastern equatorial Pacific,
coupled with changes in the atmosphere. Scientific progress on the understanding and
modelling of this phenomenon has improved prediction skills to within a range of one to
nine months in advance, giving society the opportunity to prepare for associated haz-
ards such as heavy rains, floods and drought.

The 2020-2021 La Nifia event has concluded, according to both oceanic and atmospheric
indicators. The latest forecasts from the WMO Global Producing Centers of Long-Range
Forecasts indicate that neutral conditions are likely to dominate the tropical Pacific
through the boreal summer: with a 78% chance of neutral for May-July, decreasing to
55% by August-October. ENSO-neutral remains the most likely outcome for the rest of
the calendar year. The outlook for the second half of the year, however, contains consid-
erable uncertainty with some suggestions of either a transition to El Nifio or a re-
emergence of La Nifia conditions later this year. National Meteorological and Hydrologi-
cal Services will closely monitor changes in the state of El Nifio/Southern Oscillation
(ENSO) over the coming months and provide updated outlooks (WMO ENSO outlook,
issued at the end of May 2021).

ESTIMATED ENSO PROBABILITIES
FOR MAY-JULY 2021

3
W ~78% ENSO-Neutral

W ~19% LaNifa

Global Weather Forecast
for June ,July & August -2021

(Source: bhttps://apcc21.org/ser/outlook.do?lang=en)

Strongly enhanced probability for above normal temperatures is predicted for the north-
ern North Pacific, tropical western Pacific, subtropical central South Pacific, New Zea-
land, the maritime continent, northern Indian Ocean, Saudi Arabia, and the Atlantic.
Enhanced probability for above normal temperatures is expected for the Arctic, Eurasia
(excluding India, western Russia, and Northern Europe), Africa, the Indian Ocean
(excluding northern region), North and Central America, and eastern Brazil. A tendency
for above normal temperatures is predicted for the Antarctic, Australia, and South
America (excluding eastern Brazil). Enhanced probability for below normal temperatures
is expected for the eastern off-equatorial South Pacific. Enhanced probability for near
normal temperatures is predicted for the central and eastern tropical North Pacific. A
tendency for above normal precipitation is expected for India, Indonesia, Alaska, north-
ern South America, and the western subtropical Pacific. Strongly enhanced probability
for below normal precipitation is predicted for the western and central equatorial Pa-
cific. A tendency for below normal precipitation is expected for western USA, southern
South America, southern Central Asia, and Western Europe. Enhanced probability for
near normal precipitation is predicted for the eastern equatorial Pacific. A tendency for
near normal precipitation is expected for northern Africa and the Middle East.

‘at 2m for June-August 2021
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PEOPLE-CENTERED
EARLY WARNING SYSTEM

Introduction

Most countries place the highest priority on the provision of warning services enabling
communities to prepare for, and minimize the impacts of, extreme hydro-meteorological
phenomena such as tornadoes, storms, Cyclones/hurricanes, heat weather, heavy rain/
floods and droughts. The warnings can take the form of general cautionary advice or
detailed, location-specific, model-based forecasts of hazard (WMO-TD-No-1139, 2002)
evolution, expected impacts or consequences and precautions for particular vulnerable

segments of society.

It is acknowledged that warnings are only useful if they are received, understood, be-

lieved and acted upon by those at risk

The primary objective of a warning system can be best summarized as follows: “To
empower individuals and communities to respond appropriately to a threat in order to
reduce the risk of death, injury, property loss and damage. Warnings need to get the
message across and stimulate those at risk to take action. An effective warning system
will say to each member of the community at risk: What is happening: What it means to
you: What you can do.” (BoM/AEMI Workshop 1993).

Virtually all weather and climate forecasts and warnings may be presented in words,
numbers or graphical form; may be expressed in categorical or probabilistic terms; and
are updated frequently — all according to the standard practices of the service agency,
which generally reflect the needs and preferences of user communities. In many cases
practices are coordinated and standardized through international organizations, for
example WMO and the International Civil Aviation Organization for aeronautical needs
and services.

Early Warning System in the Department of Meteorology

Natural Hazards Early Warning Centre in National Meteorological Center (NMC) of the
Department of Meteorology (DoM) is responsible to provide extreme weather warning
of heavy rain, thunderstorm and lightning, strong winds, cyclone, heat weather and any
other weather related hazards by covering all over Sri Lanka. Apart from that the depart-
ment is also responsible to provide maritime warning/advisory of high waves, rough seas
and strong winds for sea areas around the Island.

The department is issuing four color warning of “Alert” (level 1 warning), “Watch” (level
2 warning), “Warning” (level 3 warning) and “No alert” based on severity of extreme
weather events. The operational approach of weather hazards early warning system of
DoM is shown in Figure 1.

The DoM has been developed Standard Operating Procedures (SOPs) for heavy rain,
strong winds and cyclone hazards in mentioned above. These SOPs are frequently used
by the Meteorologists on duty at the National Meteorological Centre.

Accurate forecasting is depends on

‘Additional Data Sources:
« satellitePrediction Estimates

“| a network of global, regional, and
national remote and in situ obser-
vations of the atmosphere, oceans,
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NMHSs and their partners. These
observations are assimilated by a
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weather hazards early warning system of DoM
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by a few NMHSs and supporting organizations on behalf of all Members of the WMO.
The DoM is used some of these global and regional products as guidance (Figure 1).

This warning information is transmitted to end users by Fax, E-mail, Telephone, Web and
Social Medias through disaster management authorities including with their guidance.
Some products may be derived directly from the output of numerical weather predic-
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tion, while many others go through post-processing and varying degrees of interpreta-
tion, adjustment and synthesis by forecasters and other practitioners.

In Year 2020, DoM has been issued total 335 of warning/advisories for different ex-
treme/hazards events over land and ocean (Figure 2). The early warning center (EWS) of
DoM was issued hypothetical oil spills advisory with help of the INCOIS (Indian National
Centre for Ocean Information Services) for Vessel “New Diamond” which was caught fire
off the eastern coast of Sri Lanka on 03rd September 2020. Tropical Cyclone “BUREVI”
which made landfall in Sri Lanka on 02nd December 2020, becoming a fist cyclonic storm
after twenty years since a Tropical Cyclone in year 2000. Damages and casualties were
significantly reduced by early warnings and precautionary measures.
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Figure 2. Number of warning/advisory issued by NMC of DoM in year 2020
(Data: NMC, DoM)

Summary

Internet, smartphone and other scientific, technological and social developments of

recent decades have continued to increase the demand for, and availability of, weather,

climate and related services. Billions of people are gaining access to these services and

using them in decision making with greatly enhanced public and private benefit.

As mention early, an effective warning system will say to each member of the communi-

ty at risk: What is happening: What it means to you: What you can do. But EWS of the

department of meteorology is still not successfully answering the all questions above.

This is producing new challenges to the department for prioritizing their investment to

implementation of effective EWS. United Nations Development Programme (UNDP,

2018) has mention that, following five key areas are fundamental to consideration of

build functional early warning system.

1) Institutional and regulatory arrangements to ensure a smooth early warning
process and to develop capacity among stakeholders;

2) Technological solutions to upgrade monitoring, forecasting, and warning infra-
structure;

3) Community-based solutions to empower communities at risk and prompt an
effective response to warnings;

4) Private sector engagement to develop and manage EWS at lower costs and with
the engagement of sectoral professionals;

5) International co-operation and data sharing to minimize costs and to ensure
greater impacts for EWS.

Therefore, for more effective provisions of warning and advisory services to support the
protection of lives and livelihoods from meteorological and hydrological hazards in Sri
Lanka, the capability of meteorological services namely, the Department of Meteorology
are to be strengthen and improved, and coordination with user communities and stake-
holders and their participation for service deliveries.
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