Many countries are vulnerable to rising seas.

Department of Meteorology
Sri Lanka




Every human, animal and plant depends on
Water for their survival !

nearly one third of the countries (or one billion people) lack
adequate quantities of safe water to meet their minimum
requirements.

By 2025, nearly 60 % of the countries in the world are
expected to be water stressed.




Sri Lanka

Annual rainfall varies
between
950 mm to 5500

millimeters

with an average of

1861.0 mm

Annual Rain Volume - 122 km3




Geographical Extent of the Global Surface Monsoons

OLR, 200-hPa Streamlines and 850—-hPa Wind Clim {1979-1995)
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Northeast Monsoon

First Intermonsoon

December to February

March-April
268 mm

479 mm
14%

Southwest Monsoon

May to September
556 mm

30%




The percentages is varied from place to place
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Water Withdrawals — Sl Lanka
Lanka

. Average Rainfall e
Agricultural sector - 85% Dry zone iy N
Domestic - 6% < 1,750 mm —— \;\%
Industrial and other - 9% | 4 = 1

Intermediate zone r X
1,750-2,500 mm o )

NWRA’ INTERMEDIATE

2003 :
Wet zone > 2,500
mm

Average per capita domestic withdrawals
— 31 liters/person/day
ESCAP’ . . . ege .
1995 Very high spatial variability of rainfall

46 Agro-ecological regions



According to the

latest estimates,

global average

temperature Is DA Changes in Rainfall
expected to rise by
between 1.4t0 5.8 LI I
°C during the

period 1990-2100.




INncrease of the
variability of
rainfall

*

Increase In the
frequency of
extreme events




Sea Level Rise

*Sri Lanka

* Has a long coastline of 1660 During the period
km 1860 — 2000, the

global mean sea

e Coastal zone contains 24% of i
level has risen by

land

.+ 32% population between 10-20 cm

* 80% tourism During the next

* commercial ports and fishery century global
harbors mean sea level is

e principal road and rail expected to rise by
infrastructure between 9 — 88 cm.

* richest areas of bio-diversity -
coral reef, lagoons, angroves
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Flash flood . Strong winds Coastal erosion
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http://www.irinnews.org/PhotoDetail.aspx?ImageId=201006021308390730

**Forecasting

 Weather forecasting, advisory and warning issue and Tsunami monitoring
 Marine forecasting
* Numerical weather prediction

**Observation

s»*Communication Centre




RESPONDING TO USER REQUIREMENTS: FORECAST OF
VARIOUS TIMESCALES

3 DAYS
FORECA
ST

€ N

DEVELOPMENT OF FORECAST OF DIFFERENT TIMESCALES IN SRI LANKA BASED ON
Analyze synoptic data, Study model forecasts, Rainfall forecast, ECWMF model — extreme weather
forecast,Total precipitable water, Analyze satellite images (eg: Himawari 8,FY2G, ASCAT, ect.), Numerical
Weather Predictions (NWP)
< /



http://www.data.jma.go.jp/mscweb/data/himawari/sat_img.php?area=ha5
http://manati.star.nesdis.noaa.gov/datasets/ASCATData.php/ASCATData.php

**Receive synoptic data collected from other 22 main
Meteorological stations around the country every 3
hours.

**Upload synoptic data to Global Telecommunication
System (GTS)

* Synoptic data collected from all the
Meteorological stations in the region by New-

Delhi regional center
* Send back regional data through GTS

s*Receive daily rainfall data from rainfall stations (500)
*»Send shipping reports, fleet reports etc.
s*Download weather charts for Meteorologists

*»Fax weather advisory/warnings to media and other
stakeholders
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“*Carry out 3 hour observations olombo station

m Web updating

**Plotting synoptic data received from the out stations
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Weather / Climate Services Youare here: Home Weather» Publc Weather Forecasts

Warmings Public Weather Forecasts
Weather
Seasonal Forecast MAIHER.EQRE&ASI_LQKBQJMM
Climate -

(Issued at 1200 noon on 22°January 2016)
Mantime Forecast

Aslight change in the prevaling dry weatherover the island, particularly in the Northern and

m Eastern parts of the country, is expected
Astionomy Several spells of showers will occur in the Northern, Eastern and Uva provinces and in
New Department Internal Hambanthota district
Examinations - 2016
Education Showers or thunder showers will occur at several places elsewhere after 200p.m.
FrocsenentNotke 0065 | Thare may be temporary localized strong winds during thundershowers, General public s
Recruitment kindly requested to take adequate precautions to minimize damages caused by lightning
Services activity.
Weather Summary

Last Updated: 22 January 2016
[EE— | L




Anemometer

Wind vane

Datalogger with
RH & T sensors

UVb sensor

Pyranometer

Air pressure sensor

Meteorological Stations Network
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®

«*Issue weather forecasts (0530, 1200 & 1600 hrs)

** severe weather advisory and warnings

* Analyze synoptic data collected 3 hourly
by the Observers

* Analyze regional surface charts and upper wind (850 mb, 700 mb,
500 mb, 300 mb and 200 mb) charts uploaded to GTS system by
New-Delhi regional Centre
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Study model forecasts (eg: Stormsurf, Earth nullsclool, India
meteorological website, INCOIS etc.)

Wind forecast models

IMD NEW DELHI 850hPa WRF-VAR (09 Km) ANALYSIS
Geop. Height(m), Wind (K) & Isotach at 12 UTC of 31-01-2016
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IMD GFS (T574) 850 hPa WIND (kt) FORECAST (00 HR)
based on 12 UTC of 31-01-2016 valid for 12 UTC of 31-01-2016
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Arrows indicate direction of wind in degrees from North

Colour scale indicate wind spead in m/a


http://stormsurf.com/locals/indi.shtml
http://earth.nullschool.net/
http://www.imd.gov.in/Welcome To IMD/Welcome.php
http://www.incois.gov.in/portal/osf/srilanka_rimes/srilanka_forecast.jsp?param=wind&day=day1

ECWMF model — extreme weather forecast

Thursday 28 January 2016 12UTC CECMWWF Extieme forecast idex 1:012.036 VT: Frday 2 Jaruary 2016 00UTC - Saturday 20 January 2016 00UTC
Surface: 10 metre wind gust ndex

Thursday 28 January 2016 12UTC GECMWF Extreme forecast index 1:012.036 VT: Friday 29 January 2016 00UTC - Saturday 30 January 2016 00UTC
Surface: 10 metre speed index

IMD GFS (T874) RAINFALL (mm) FORECAST (24 HR)
ba=sed on 12 UTC of 27012016 valid for 12 UTC of 28-01-2016
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Numerical Weather Predictions

WRFDA(S5KM) Rainfall(mm) valid 03UTC 24/01/2016 (24Hours)
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GrADS: COLA/IGES

Analyze satellite images (eg: Himawari 8,FY2G,

ASCAT, ect.)
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http://www.data.jma.go.jp/mscweb/data/himawari/sat_img.php?area=ha5
http://manati.star.nesdis.noaa.gov/datasets/ASCATData.php/ASCATData.php

MWEATHER FORECAST FOR NEXT 36 HOURS
(ISSUED AT 1600 HOURS ON 07 JUNE 2013)

Gradually increasing of rain in the South-westem parts and windy condition over Sri Lanka and neighbouring
sea areas are expected.
Showers will occur at times in the Westem, Sabaragamuwa, Central and Southem provinces. Showers may

extend to Puttalam and Kurunegala districts too.
Southwestern monsoonal winds will be strengthen at times over the island and neighborhood.

Sea Conditions —

Naval and fishing communities are requested to be wigilant as deep and shallow sea areas off the coast
extending from Mannar to Pottuvil via Colombo and Galle will be rough with strong southwesterly wind upte
80kmp'h.
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Convened by the Department of Meteorology (DOM),

facilitation from the Regional Integrated Multi-Hazard Early Warning System (RIMES) and support from the
United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP)

the National Monsoon Forum has been a dynamic seasonal platform for informed planning and decision-
making by various key economic and disaster management sectors in Sri Lanka

utilizing information of different timescales (observed, daily, 10 days, monthly and seasonal information),
for both resources and risks management.

The Monsoon Forum — a cyclical, regular process that develops a culture of preparedness

information generation by DOM

utilization of information by stakeholder institutions, for seasonal and sub-seasonal planning and decision-
making

sharing of institutional experiences (good practices, challenges, lessons learnt) in utilizing information and
articulating recommendations for addressing gaps in both forecast generation and application

responding to recommendations through applied research, products testing further
Improvements/customization, as necessary



" Agriculture

» Water Resources

" [rrigation

» Fisheries

" Disaster Risk Management

» Other Relevant Organizations
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The following are recommendations collated from stakeholder presentations and discussions during the

Monsoon Forum:

T10on
Fg?p r enha ncing forecast application in the agriculture
sector, a priority recommendation is for DOM to generate forecast of finer spatial resolution, based on

agro-ecological zones. For application in power generation, seasonal/monthly outlook customized for

hydro catchment areas is required

Seasonal outlook and sub-seasonal updates have to be communicated to stakeholders as soon as they are
available. Among the stakeholders, CEB requires highest lead time, for planning operational requirements.

Due to limitations, however, in generation of long-range forecasts, a balance between accuracy and lead

time has been considered.



» Stakeholders were unanimous in recommending that institutional

mechanisms for taking forward national institutional decisions.

» cascading preparedness actions down to end-users level, have to
be forged, through the Monsoon Forum process.

> Further, participation, in the Monsoon Forum, of more relevant
officials/staff from stakeholder institutions have to be ensured (e.g.

Research and Development Division in RRI).



Windy and showery condition can be enhanced by
cyclones in the Bay of Bengal and Typhoons in Pacific

ocean
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Windy and showery
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1.At least 2.5 hpa pressure
gradient( from Colombo to
Trincomalee) in the southwesterly
direction.

2.Extending of Southwesterly
winds from surface to at least
18000 feet

3.0ccurrence of rain at least two
consecutive days at Galle,
Colombo, Ratnapura, and Nuwara-
Eliya

4.Formation of surface low or low
tropospheric vortices in the
vicinity of the island or in the
Southwest Bay of Bengal

Trincomalee

Colombo
Nuwara-Eliya

Ratnapura

Galle

5. About 5- 10 days after the first appearance of Tropical Easterly
Jet (over 40kts) around Sri Lanka latitudes.

Source-IMD


sri_lanka_may03_flood_small.mpg

EMS Meteagram
Colombo 68.598°%M 7% B7*E (ENE land point) 1 m
High Resalution Forecast and ENS Distribution Monday 22 May 2017 12 UTC
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Forecast (WRF)

‘ 200

150
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Forecast (ECMWF)

Predicted Maximum rainfall for 25th

80-100 mm

Predicted Maximum rainfall for 25th

50-100 mm

Observation 2017-05-25
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Rainfall Amount 08:30 25 May - 08:30 26 May

79 80" 81’ 82

Padukka
Estate

Ia Fac
395.6 mm 490.0 mm

50 100 150 200 250 300 350 400 450 500 550 600

Delewara Tea

w 80 81 82’ Source: DOM

Courtesy-Prof. Ishihara

100

According to the Government of Sri Lanka as
of June 3,2017

211 People have died

96 People have been missing

‘*Nearly 704000 People have been
affected

2545 houses were completely deatroyed

15897 houses were partially damaged



Image of Action Plans - Weather Forecasting

2018 Short 2020 Mid 2025 Long 2030

_ Capacity development on tropical weather forecasting, modernized observation system
- To Enhance Human Cap aCIty operation, overall atmospheric research... through OJT & professional education

_ TO Strengthen Observation Ne’[WOfk MSc, Ph.D.or qualification related to

meteorology
|
AWS network Additional AWS installation \ :

Radar calibration
& analyzed rainfall
Lightning detection |

Doppler radar installation |

+ relevant

agencies sslemainstallation Ensuring proper operation of observation instruments
Digitization of historical data
-ITo Improve Forecastina and Warnina =
Improving NWP system Introduction of now cast —> Improving now cast/forecast
Quantification / improvement . . I e.g. Soil Water Index, Runoff Index
of weather forecasting 7 Improvement of spatial / Revision of warning criteria &
Preliminary study to improve warning criteria —+> temporal resolution of warning —  introducing warning indices

| .
I Improvement of long-range weather forecasting

- To Improve Warnina Dissemination to Public/Data Sharina amona Relevant Agencies
v vy
— Data sharing by composite observation network J/J/

& integrated warning services by relevant agencies

Improvement of weather services for
Improvement of warning dissemination to public special sectors (e.g. agriculture, aviation)

Developing “National Strategy for Weather, Climate and Hydrological Services”,

- To Enhance Institutional Cap acl ty— legal framework, appropriate funding mechanism...
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