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CLIMATE OF SRI LANKA

Sri Lanka is an island in the tropics

Tropical and Monsoonal Mild Climate

Average Rainfall : 1860 mm/year

Two seasonal monsoonal wind regimes
Range of rainfall : 950 — 6000 mm

Changing Wind Flow during the year by 180 degrees across the Country Mean Temperature 1275 C

25-30 lowlands and 10-15 mountain areas

/ \ OLR, 200—hPa Streamlines and B50—hPa Wind Clim £1979—1995)
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Extreme heat correlated with Rainfall Distribution
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Significant recent Drought events 1.2019 Drought

Ampara_Ampara(DSs)-Drought Occurances Through 9-Months SPI runs
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In 2019, over 600,000 people have been affected by the drought in Sri romarmucen l| o
Lanka. - T e

The worst affected group was the farming communities especially in
Northern, North Central, Central and North Western Provinces.

Heavily impact the National development by destructing the agricultural
practices, failures in hydroelectricity, compensations for affected

families etc. (Disaster management centre)

District
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Significant droughts events - 2. Hambanthota, 200

4
Drought Occurrences through 6 months SPI runs
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* More than 370,000 families were affected by this severe drought.

* The drought has been powerful enough to dry up eight of the major reservoirs in
the district.

 Monaragala, Ampara, Kurunegala, Badulla, Ratnapura, Puttalam districts also
were affected by this severe drought.
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Started to Issue from January 2018
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Monitoring of Meteorological Dryness Through Standardized Precipitation Index (SPI)
at the end of June_2021
(Drought Monitoring Division,Centre for Climate Change Studies, Department of Metecrology)

PREAMELE

In order fo provide latest information regarding metecluluglr.al drought to \mpmve fthe nation’s preparedness for
drought and mare sp drought the Dep gy initiate a monthly
drought monitering bulletin slnoe January 2018,

Meteorological drought is usually defined on the basis of the degree of dryness (in comparison to some “normal”
of average amount) and the. durallon of the dry period. This Drought Monitoring Bulletin has been prepared
using the World Met (WMO) Sta P i Index (SPI)
technigue. Monthly rainfall data from mare than 250 stations were used to prepare this high resclution maps .

INTERPRETATION OF MAPS

The 3-month SP1 it of the over a gpecific 3-month period with the precipitation
totals from the same 3 monlh period for all the years included in the h|s10ncal record. A 3 month SPI reflects
short and medium term moeisture conditions and provi a of preciy lion. In primary
agricultural regions, a 3-month SPI might be more ive in i 1 conditions.

The G-month SPI compares the precipitation for that period with the same 6-month period over the historical
record. For example, a 6-month SPI at the end of March compares the precipitation tofal for the October
previous year to March this year period with all the past totals for that same period.

The 9-month SPI p an i of int I patterns over a medium timescale duration.
Droughts usually take a season or mare fo develop. SPI values below -1.5 for these timescales are usually a good
indication that dryness is having a significant impact on agriculture and may be affecting other sectors as well.

12-month SP1 reflects long-term precipitation patterns. A 12-month SP1 is a comparison of the precipitation for
12 consecutive months with that recorded in the same 12 maonths in all years of

data. Because these timescales are the cumulative result of shorter periods that may be above or below normal,
the longer SPIs tend to gravitate toward zero unless a distinctive wet or dry trend is taking place. 12-month SPI
tied to stream flows, reservoir levels, and even groundwater levels at longer timescales.

OBSERVED FEATURES Lesmret
The maps represent monthly accumulated
rainfall (mm) during June 2021 (Fig 1}
manthly i rainfall as a p

with respect to 30 year a\rerage
(1981-2010) for May 2021 (Fig 2).

Excess of rainfall was recorded over most [ (=
parts of the island except in Muwara Eliya | E =
Kandy and Hambanthota disiricts where
deficit of rainfalls reported during the
month of June 2021 (Fig 2).

Gampaha, Kurunegala, Puttalam, Mannar,
Mullaitive and Batficaloa districts received
around 200% of their normal rainfall while
Kilinechchi and Jaffna received more

than 300% of their normal

Monthly Rainfall | [-==
JUN_2021

zPercent of Normal
. Precipitation
& JUN_2021

Tt 1BE1-2010 Avg)

) 3 Fig 2 - Monthly Rainial as 3 percantage
Fig 1: Monthly accumulsted rainfall from long-term average (1881-2010) map

Figure 3 a, b, ¢ d, e represenis 3-month, §-months, 8-month, 12-month and18-months SPI calculations using
color code provided by WMO respectively. They show the degres of wetness and dryness across the
country during the periods under review.

Legend

SPI Classification
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Fig-3-c

9-month SPI

Fig3: 3 month (3-2), § month (3-b), $ month (3-c), 12 month (3-d) . and 18 month (3-e) Pl values through the end of June 2021
for the 331 Divisional Secretariat Divisions (DSD) in 5ri Lanka

Most of the SPI scales indicate normal and wet conditions in most parts of the island (Fig 3-a. Fig 3-b, Fig 3-c, Fig 3-d),

Severely to moderate dry conditions were observed in few pockets in Badulla, Menaragala and Hambanthota districts
under long term SPI scales (Fig 3-e).
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IMPROVEMENT ACTIVITIES OF DROUGHT MONITORING
| .PRISM development for Sri Lankan context - sponsored by world food programme (WFP)

Remote Sensing —
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Blending is the combination of two estimates into a single value. We use a well known approach,
where by the SRE is taken as a so called first-guess that is adjusted by observations from ground
measurements of rainfall. The approach used is as follows:

BRE = SRE + F(SRE — OBS) oom

Climate & Food Security Monitoring Bulletin

SP1 -1 Month | indicates the probabiity of occurrence of an observed rainfall amount compared with long-term period (Data Soutce : CHIRPS) (MONTHLY) May-Septem ber 2020

Poor Population | Estimated poverty head count (There is no timeline for this layer)

Department of Meteorology. Department of lrrigation, Department of Agriculture,
Disaster Management Center, Ministry of Health, National Disaster Relief Services Center,
Hector Kobbekaduwa Agrarian Research Institute. International Water Management Institute

SAVING
LIVES

CHANGING
LIVES

Guidance: State Ministry of Internal Security, Home Affairs and Disaster Management

This means that we take the SRE and apply a correction F that is related to the differences between Goveination and trctacal suppori:Luiied thons Yorid food Progamae

observations and the SRE. 7 wie
Gridded.satellite rainfall-estimates. (SREs) E— Qe rR.B® W

gauge rainfall. The SRE undergoes a bias correction, as the bias of the SRE in Namibia is very strong.
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Figure 03: Standard Precipitation Index (SPI), Source: PRISM, WFP| 04 December - 19 December]|




IMPROVEMENT ACTIVITIES OF DROUGHT MONITORING Ctd.....

2. PLANNING TO ISSUING A DROUGHT WATCH BULLETINE

it is in the process of preparing and expected to issue » ',
in very near future @ Department of Meteorology  issued: 5t july 2021

£83  Sri Lanka

The Drought Watch provides a brief summary of recent rainfall patterns, particularly
meteorological drought and the rainfall outlook for the coming months.

Rainfall Status: Excess of rainfall were recorded over most parts of the
island except in NuwaraEliya, Kandy and Hambantota districts where
deficit of rainfalls were reported during the month of June 2021.

Rainfall Outlook: Near normal rainfalls are likely over most parts of the
country during JAS 2021 season.

El Nifio Southern Oscillation Outlook: Neutral, that is, neither El Nifio
nor La Nifia.

Distri Past12| Past6 | Past3 Next3
stricts months | months | Months Months

Jaffna
| Kilinochchi
| Mannar
| Mullaitiva

Vavuniya

July August | September|

Kurunegala
Gampaha
Colombo
Kalutara
Anuradhapura
Polonnaruwa
Matale

Kand
Nuwara Eliya
Kegalle
Ratnapura

| Trincomalee
| Batticaloa
Badulla

| Monaragala
Hambantota

Galle
Status | Meteorological Drought Drought Status Not No Very
Key Drought Warning Watch Available  Alert N'72¢
Outlook OutlookNot  No Alert2
Key Available Alert Wet
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IMPROVEMENT ACTIVITIES OF DROUGHT MONITORING Ctd.....

3. Development of Drought frequency curves/recurrence intervals

Collaboration with University of Colombo-Severity
frequency curves

* Calculate drought variables (Severity and Duration) using drought
indices

can be applied to quantify the
frequency of drought events
characterised by severity and
duration at different timescales

* Fit D and S to a range of cumulative distribution functions

* Use copula to joint S and D in to bivariate distribution

* Generate random drought events using copula parameters

* Calculate recurrence intervals of droughts using generated random
drought events
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Annual average rainfall

Annual Mean Temperature Anomaly-Sri Lanka Sri Lanka

12 {1881 30901 Annual Rainfall Anomaly
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Future climate change scenario for Sri Lanka

-Mr.K.H.M.S.Premalal (Unpublished paper)

Rainfall during NE monsoon Rainfall during 29 Inter-monsoon

Maximum Temperature Minimum Temperature

Multi-model Ensemble projection for NEM Rainfall Multi-model Ensemble projection for §HM Rainfall
baseline climatology period 1975-2005 baseline climatology period 1975-2005
2020-2040— 2040-2060 - 2070-2090 - Long 2020-2040— 2040-2060 - 2070-2090 - Long
Multi-model Ensemble projection for Maximum Temperature Multi-model Ensemble projection for Manirmurm |emperature . 5"3’“*"“ _ Mediumterm _term 050 Short term Medium term term
baseline dimatology period 19752005 basedine climatology pesiod 1975-2005
2020204 20802060 Medium 2070-2090 Long 20203000 Shatt 2040-2060 2070-2090 /
Short term torm o Medum term Leag torm al Jo sl e P e d8sans
- anueoe0 42 nsemietoe - 30U A0 - QU0 4= 4407000 i BF 2 k. 2 s - a
i g A - o = B g E @
I \. S Bl e ol e I~ | 225 i 1 Low 400 Low
tow < Ed 2, . o h i sanvie | A 3 - - 33 Fmission " N " ;‘:3 Fmission |« ;
Cmision [ A _ i i I \ 2 ] § Scenario Scenario | |
scenario: 7|\ 70\ xf L] 2 3 250
oS A . - i1 o8 =Y - - §§ Repds) | 3 . 200 RepdS) | o
1 1} . | . tl 35 I 1 . I | :': 175
s g = N it 1% 3 2 i : e
2 \ | A i1 A = .| = i “ o o 125
= s - - Rk = T R g LTS i R e e T i
f ¥ i e f 1 2 ‘
e X “L. b3 T T L I £ 2
Tmessice y 41 el B ) v 34 19
3 scenano . b - % M
Scenaro: b > '\ 1 5, ) ~ l -1
PeekS) Potsy N - & High b “i || ien
l 81 - - "8 Emission = [ o = Emission
& - {\ & - I:il 2 Scenario Scenario
Vit [% = & (RepBS) (Rep8.5)

(2020-2040) (2040-2060) (2070-2090). (2020-2040) (2040-2060) (2070-2090).



Way Forward

To declare a Drought

Meteorological Drought Agricultural Drought Hydrological Drought
Reduced soil Reduced water in
Mot streams, lakes,
reservoirs
Crops il Wildiife habitats

reduced yields

stressed

Reduced =) Less water

precipitation enters
ground Socioeconomic Drought
Higher =g Increased
temperatures water loss
and winds, lower from plants,
relative humidity, land, ocean

greater sunshine

Impacts increase over time

\RTMENT OF METEOROLOGY




Proposal for drought declaration }

o

Soil Moisture
Drought

A 4

Drought

Social

Integration
Cell

Steering
Committee

Drought
Declaration

Disaster Management Centre
Irrigation Department
Department of Agriculture

Agrarian Service Department
Water Resources Board

Index Based
Insurance

Drought Monitoring and [
Decision Making Cell

Insurance

Cooperation's
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RECOMMENDATIONS AND CONCLUSIONS

Institutional measures

To enhance rain gauge density/ Automated rain gauges

Increase temperature observation network

Capacity enhancement of Meteorological and Agriculture officers
Enhanced the quality of Agro-met Bulletin/Agro-met advisories

National level long /short term measures

« Climate Smart Agriculture

* |ssue drought tolerance or flood tolerance varieties/ seeds for farmers
« Change cropping pattern

« Keep the income satisfactory level of farmers ( Economist)
 Rainfall harvesting

» Ground water recharge

« Crop insurance policy
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