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Climate varies from semi — arid to mild
temperature

(This variation is due to central highland
region, which is surround by an extensive low
land area, as also because of the fact that the
country is influenced by monsoonal and inter
monsoonal periods).

Annual rainfall
2500mm to 5000mm in the south — west
500mm — 2000mm in the north — east

Mean annual temperature - 27°C (low
lands) :15°C (central highland).

Forests occupy 23.75% sq. km. of 39% of
total land area.




Landslides in Sri Lanka

Nearly 20% of the land area from 65,000Sq.
km of total area in Sri Lanka was identified
as landslide prone. These landslide prone
areas are spread over in Badulla, Nuwara
Eliya, Kandy, Matale, Rathapura, Kegalle,
Kalutara, Galle, Matara and Habantota
districts.

Due to bad land use practices, Cutting
failure incidents are increasing at Gampha
and Colombo districts

Present Situation of Landslides in
Sri Lanka

Incidences and frequency of Landslides are
growing. The present landslide density is
estimated to be on the order of 1-2 landslides
per sq.km

Each and Every rain it is common to have a
one or two landslides or cutting failures .

Landslides in Sri Lanka occurs due to natural
causes as well as due to man made causes




Distribution of Landslides In Sri Lanka

Distribution of Landslides in Sri Lanka
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Recent Landslides




Ladupita,Kiriwanella- Nuwara
Eliya District 2007

Reactivation of Beragala
Landslide (Badulla District)
2009

Reactivation of Mahawewa
Landslide January 2011 after
January 2007




Reactivation Of Diyanilla Landslide Jan 2011 after Jan 2007
(Upper)

Reactivation Of Diyailla Landslide Jan 2011 after Jan 2007
(Lower)




Lemastota — Badulla District




Padiyapalla - 2007




Road damages due the
Landslides along the
Valleys

Hanguranketha —
Walapane

2007 - 01- 11/12
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Landslides and Cutting failures in 2003

Districts Landslides | Rock Fall | Old Cutting Unstable
Landslides | Failures Slopes
Ratnapura 17 a 23 68 138
Galle 05 01 01 12 03
Hambantota dL 5 g g :
Kalutara o7 04 Lo I8 7
Matara 7 07 06 25 39
Total 211 33 36 123 187




Landslides in 2006

Districts Landslides | Rock Falls | Old Cutting
Landslides | Failures
Kandy 4 3 7 L
Kegalle 4% ; 4 i
Badulla 09 o1 02 22
Matale 03 o1 10
Kalutara i £ 3 05
Matale 03 o1 10
Ratnapura 03 o1 03 02
Gampha 2 ? 2 05
Colombo : : 3 33
Total 71 04 o5 161

Landslides and Cutting failures in some districts - 2007

District Landslides | Rock Fall | Retaining wall | Cutting Others
failures Failures

Galle 05 03 01 46 03

Kalutara o 5 23 (&)

Total 05 04 01 69 06
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Summary of Landslide Victims in 2003

District High risk Medium risk Low risk

947 646 259
467 249 131
133 29 2

31 49 5
37 23 25
4 38 17

Summary of Landslide Victims in 2007

AGA Div. Reported | Investigated | High risk Medium risk | Total
Sites sites Families Families

Walapane 198 148 897 380 1277

Hanguranketha | 52 32 720 312 1032

Summary of landslide incidence Nov 2010 to Feb 2011

District Type of Landslide Total
cutting Slope
Landslide Failure Rock fall failure Other
Nuwra Eliya 23 7 2 3 2 37
Matale I B 9 1 6 30
Badulla 16 4 0 0 1 21
Kandy 17 22 2 9 0 50
Kegalle 8 7 0 0 il 16
Total 75 43 13 13 10 154




Landslide events recorded during 26t and 27t May 2011

at Kegalle district

Four people died due to landslide incidents

Divisional
Secretariat

No of Landslide
events

No of families in high
hazard area

No of families in
Medium hazard

area
Galigamuwa
33 36 54
Bulatkohupitiya
07 24 00
Kegalle
06 00 01
Warakapola
17 08 08
Deraniyagala
03 04 05
Dehiowita
03 01 00
Yatiyantota
06 05 06
Total 75 78 74
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Landslide Management In Sri Lanka
|dentification
Awareness
Early warning
Monitoring
Mitigation

Land use planning and Building
Guidelines

Landslide Hazard Identification
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Landslide Hazard Identification

Landslide Hazard zonation mapping programme is
in progress to identify the landslide vulnerable
zones ,considering the following factors

Scale 1:10000 & 1: 50000

Bed Rock Geology & Geological Structures

Surface Deposits ( Soil Type — Colluvium & Residual Soil)
Slope Range & Category

Hydrology & Drainage

Land use & Management

Landform

Former Landslide

Key Map |:>

Ground Surveys

Slope range and *

slope categor Field Investigations
Bedrock geology and :

/ Structure

Colluvium and

Residual soil

Landform and

Erosion
Hydrology and
Drainage:
Human Settlements &
Infrastructure

Landuse &
Management

%_ LANDSLIDE

HAZARD MAP

Available Maps

Unpublished materials

Attribute
Maps

X

Final Product ==
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LANDSLIDE SUSCEPTIBILITY EVALUATION

Allocated weights for attributes

Major factors,
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Cumulative Attribute Values

Description

Ranges

Safe area

R < =40 ( Green)

Moderately
Hazards

40 <R < = 55 ( Yellow )

Hazards

55 <R < =70 ( Light
Brown)

Most Hazards

70 < R < 100 (Dark Brown )
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s Hazard Zones n the Cental Highiands of i Lanka

Completed landslide
Hazard zonation
Mapping areas

HAMBANTOTA

o

ZONAL SIGNIFICANCE

Landslides have
been occured
inthe Past Known danger of landslides and therefore, perennial threat to life and property
exists inthe area. All new construction . should be prohibited. and the land use. &
management practices should be studied & improved to halt “and reverse the
process of slope degradation. Landslide remediation should be undertaken and early|
. warning systems should be establised at all porblematic sites.
Subsidence
& Rockfall
. . Landslides Danger and potential threat fo life and property exists. No new consfruction should
Ilﬂﬂmmmlmmlmmmﬂ are to be therefore be: permitted. Essential additions in the existing structures may be -allos
... Expected ~ only after thorough site investigation and adequate precautions to be certified py
. . specialist(s). Early warning systems should be established if symptoms of landslic
are clear and risk levels are hlgh
77 : Modest llevpl_ Moderate levels of landslide danger exists. New construction should be dlscourage"
/// : :Ofl@d511<_1° : and iniproved land use planning practices should be introduced tohalt and reverse the
: i ‘hazard exists’ process of. slope degradation. All essential construction and. nemedlatlon and negv
i B projects be subjected to landslide hazard assessment. i
- 1 Landslides | © Slight danger of landsiides exists. Engineered and regulated new construction and.
I:] not likely well planned cultivation are permitted. Plans for construction should be technicalll
: to occur | © veited and ceritified.

l:l Safe Slopes - No visible signs of -slope- instability or- danger- exist- based on present: state-of
knowledge. No blanket limitations needto be imposed particularly on well manage
lands and. engineered construction. Location specific limitations may. become
necessary, particularly for areas prone to flooding and erosion:

% Inaccessible . . . . Inaccessible areas about which no direct information is yet available. .

Slopes
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LANDSLIDE HAZARD ZONATION MAP
KaN

Kandy District Landslide Hazard Zonation Map

LANDSLIDE HAZARD ZONATION MAP
KALUTARA DISTRICT
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KalutaraDistrict
Landslide Hazard
Zonation Map
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LANDSLIDE HAZARD ZONATION MAP
HANGURANKETHA DIVISION

N

A

5000 0 5000 10000 Meters

® | andslides occurred in January, 2007

AN/ Major roads

Safe Slopes

Landslides not likely to occur
B \viodest Level of Landslide Hazard
Il L=ndslides are to be Expected
[ River/Stream

/_\ NATIONAL BUILDING RESEARCH ORGANISATION
V 99/1 Jawatta Road, Colombo 05

Landslide Hazard Zoanation Map in Divisional Level

INTEGRATED JAE 0F LANDSLIDE HAZARD Z0 NES
RATH; <

APURAJCC ARE.

Ratnapura Municipal area

Local Authority Level Landslide
Hazard Zonation Maps

Nawalapitiya Urban Council area

18



Landslide Hazard Zonation Map of Padiyapelella Munwatta Area —
Sheet 62/11
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LANDSLIDE HAZARD ZONATION MAP WITH
POSSIBLE PATHS, FINLAY FACTORY

HAPUTHALE
Most possible

3 path Baths of landslides, which can
e initiated at the upper slope

B Possible Landslide intistion areas

L1 Effective area 1
=] effective area 2
Factory area
L3 Finlay Quarters
— Beragala- Wellawaya road
= Colombo-Badulla main road
-~ Minorroad

- Roadto Finlay Facto
— Road to I»<o\ri|‘r %

Road to village below the factony

Scale 105000

LANDSLIDE STUDIES AND SERVICES
NATIONAL BUILDING RESEARCH ORGANIZATIOI/;\
99/1, Jawatta Road, A1
Colombo 5

Sept.2002

Possible Paths of Landslides
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Information Produced from Special Investigations

Landslide Map of Ketayapathana, Gonakele
& Alakolawewa area of

=z

Legend

[ Recent Landslide
Potential Areas
[ OId Landslides

[=] Houses

UTILIZATION OF MAPS

Landslide hazard zonation maps and associated construction
guidelines are incorporated in development plans prepared
by,

+»*National Physical Planning Department (NPPD)
+¢*Urban Development Authority (UDA) )

“*Road Development Authority (RDA)
*»Local Authorities in landslide prone districtg
+»Central Environmental Authority (CEA)

Banks and Insurance companies also can

utilize these maps in considering for loans
and insurance plans
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oekgjsa IsrSu - Awareness

Creating awareness through

LANDSLID_E. Handbooks
NN FOOCUS

Vol. 2 / and
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Construction Guidelines in Landslide Prone Areas
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AWARENESS PROGRAMS
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Introducing of signboards in
Landslide Vulnerable Areas

FoSemS  Danger sumub
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Landslide Prone Area.
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National Building Research Organisation
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Landslide Monitoring

NBRO
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Extensometer

Extensometer is used to measure
the surface movement of the land

Extensomete
rhousing box -

s

Protective

Cable

Mahawawa/NuwaraEliya District-2010

LSSD-NBRO

Piezometer

The ground waterlevel is being monitored
using this device.

Mahawawa/Nuwarakl
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Movements of the cracks are

monitored

ia:djr Isrsu -

Stabilization
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Retaining Structures
(Traditional methods and Scientific methods)
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Peradeniya Landslide —Kandy
District - 2006
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Surface & Subsurface
Drainage Development
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Good Landuse
Practices
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early Warning in Sri Lankan
Landslides

Main triggering factor for
Sri Lankan Landslides

— Rainfall
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Rainfall (mm)

Daily Rainfall - 2003 - Ratnapura
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Ratnapuara, Kalutara,Galle,Matara and Hambantota District landslides
on 17t May 2003
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Real time forecasting/ Warning from the
Landslide Hazard Zonation Maps

Introduction of an additional layer on real
time precipitation rates

From this development we hope to
achieve

a. A much accurate improved real time
location specific forecasting

b. Identify safe locations and evacuation
routes for victims

PELMADULLA
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i
DAY Kalawana
Early Warning
Pelmadulla %
Nivithigala Automatic Rainfall Measurement
Elapatha Kahawatta System

Equipments of Intra-Governmental Network
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Community measured rain gauges

Flapatha

Kahawaththa Nivithigala Palmadulla
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Warning and Evacuation

Standard threshold limits of the Rainfall
for landslides

Alert 75 mm/day

Warning 100mm/day

Threshold limits for landslide warnings in Sri Lankan
Landslide

Warning Part 1
75 mm rainfall for 24 hours - alert for Landslides

Warning Part 2
100 mm rainfall for 24 hours — Get ready to evacuation
under short notice

Warning Part 3

150 mm rainfall for 24 hours - Evacuation

Or

70mm rainfall per hour - Warning for evacuation

39



Early Warning and Evacuation On Landslides

General warning - alert ,depend on

the monsoon type
sland wid .
No evacuation

General Warning-Alert

District Level No evacuation

General warning — Alert

Divisional Level No evacuation

GN Level

locations

* Real time rain fall data should available for the final decision

© RMS-NBRO

*Alert ,Warning and
evacuation for specific|

Traditional
communication
[Eort systems in villages

Public Announcements through
Radio, TV (Cyclones, Floods, Landslides)
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Expansion of Pilot Project

Intra-govenmental

Kalu River Basin
Rain Water Level
gauges

Kelani River Basin
Rain Water Level
gauges gauges

/.- telemeter,

Hydrological
Information System

s ockoa £olombp District Gampaha District Ratnapura District

>
Divisional
L) secretariat
Ratnapura

b Sl 7 Lo
Divisional >4 Divisional
‘. Secretariat ‘. Secretariat
“< Kolonnawa “< Biyagama

\
‘. DDMCU N DDMCU DDMCU
>—~ Colombo Gampah, atnapur:

Network
81

Early Warning (Technical Agency) Part 1

1d,=K jsoHd fomdrA;fuska;+fjs o;ahkag wkqj miq.sh meh 24 ;=< j,mfka m%dfoaYSh faluz fldgzGdYh
wdY%s; m%foaYhg us’'uS’ 70 g jvd jevs jrAldm;khla ,enS ;sfnz’ cd;sl f.dvke.s,s mrAfhalK ixjsOdkfha
wOHhkhkag wkqj jmfka m%dfoaYSh faluz fldgzGdYh ;=< .nv, yS.iaW.a,; legl|qry, Wvudogr,
jel;a,msk .9%du ks<OdrS fldgzGdY wdYs%; m%foaYj, kdhhEfuz jevs m%ijk;djhla mj;S’ tnejska bosrs
meh ISmh ;=< jrAldm;kh os.gu mj;skafka kuz tu m%foaYj, m%dfoaYSh faluzjreka, m%dfoaYSh iNd
iNdm;sjreka yd .%du ks<OdrSka jsiska cd;sl fdvke.s,s mrAfhalK ixjsOdkfhka oS we;s Wmfoia
wkq.ukh Irk £i tu ixjsOdkh oekquz fohs’

Early Warning (Technical Agency) Part 1

According to the Met dept., Walapane Divisional secretariat area of
NuwaraEliya District has received more than 70mm of rainfall during the
past 24 hours. According to the studies carried out by the National
Building Research Organisation, there is a threat of landslide
occurrences in Galaboda, Hegasulla, Katandura, Udamadura, and
Walapane Grananiladari divisions. If the rain continues during the next
few hours, Divisional secretaries, Municipal Councils Chairman, Grama
Niladaries should follow the instructions given by NBRO
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LANDSLIDE WARNING MESSAGE (Level 3)

For information and necessary action of Provincial council chairmen, District Secretaries, Divisional
Secretaries, and Pradeshiya Sabha Chairmen

Type of Warning; Evacuation (Level 3)
Reason for issuing waming:  Rainfall exceeding 150 mm in the landslide prone areas idenified by
NBRO

Area on threat

Districts: Ratnapura
Divisions: Ratnapura
GN Divisions/illages: Malwala, Rathnapura

‘Special attention for users of Ratnapura-Alupola roads

s ® sans gode® Bedcmed (BRws 3)

SE o EMSHEcE L el s cudds oo 83 DIsdEs wm WD
2okl o OB o cOEs TS DOED DI
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Sests comawm sags stee 8130 mSm nedads

Date issued:  February 26, 2008 RM.S. Bandara

Time: 00am Head, Landslide Studies and Services Division
Copy to: Director General, NBRO — for information

SOP 1: NBRO - Meteorological Department

1d,.=K jsoHd fomdrA;fuzka;=j jsiska jrAld 1d,j,0S iEu meh’ 1 Ig u jrla my; ilyka osia;%slalj, iEu m%dfoaYSh f,aluz
fldgzGdYhlu we;s iEu jrAId udkhlskau jdrA;d jk jrAldmskh cd;sl f.dvke.s,s mrAfhalK ixjsOdkhg ,ndosh hq;=h

kdhhEfuz m%jk;djhla we;s osia;%slal
ud;fa kqjrt<sh kqjr nog,a, IE.,a,
r;akmgqr ItZ;r da, ud;r yuznkafidg

SOP 1: NBRO - Meteorological Department

During the rainy season, The Met dept should issue the hourly
rainfall data recorded in all the rain gauges in every Divisional
Secretariat of the following Districts to NBRO at each hour.

Landslide vulnerable District of Sri Lanka

Matale, Kandy, Nuwara Eliya, Badulla, Ratnapura, Kegalle,
Kalutara, Galle, Matara,and Hambantota
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SOP 2 (A) NBRO - Meteorological Department, Divisional
Secretaries, Chairpersons of Pradeshiya Sabha, Grama
Niladhari, DMC Coordinators

NBRO should create awareness among above stake holders
on how to read and use landslide hazard zonation maps
to locate areas with higher landslide potential

NBRO should educate the communities of safe areas and
suitable evacuation routes to be used during an
evacuation.

NBRO should make communities aware of identification of
pre warning signals of landslides

Met Department should make communities aware on
installing a simple rain gauge and measuring rainfall
using such rain gauges

SOP 2 (B) NBRO - Meteorological Department,
Divisional Secretaries, Chairpersons of Pradeshiya
Sabha, Grama Niladhari, DMC Coordinators

As soon as NBRO issues Part 1 of Early Warning,
above officers should pay special attention to the
areas as identified as high or medium potential to
landslides for any development of pre warning
signals

Continue to measure rainfall using a simple rain
gauge

If rainfall reaches 100 mm, inform the communities
to get ready for evacuation under a short notice

If rainfall reaches 150 mm, evacuate the people to
safer locations
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Regulations and Legalization procedures
on landslide prone areas in Sri Lanka

Disaster Management act was passed on 13t May 2005
Ministry of Disaster Management

Disaster Management Council

Disaster Management Center

Disaster Management Policy prepared by DMC
Identified NBRO as the authorized agency for Landslide related work in Sri Lanka

Disaster Management Council

Has already taken a decision not to allow any Constructions or
DeB\I/qeg)pments in Landslide prone areas without the permission of

15t February 2011, Circular was issued for any type of construction on
landslide prone areas. According to the circular any type of construction on
landslide prone areas should have the NBRO certificate / recommendation
on landslide vulnerability.

Still The Problem Remain to Solve
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Disaster.comes when'the last or

forgotten

Plan ahead! Be pl‘epi{ﬁéd :
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