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Mission of This Research Tour

1. About us;
NILIM - National Institute of land and Infrastructure Management, a technical
branch of the Ministry of Land, Infrastructure, Transport and Tourism in Japan

2. Mission of this research tour;

1) Follow up the 17" Asian Conference of Public Works Research and
Development — Prevention and Mitigation for national disasters, which was
sponsored and held by Japan international and Corporation Agency(JICA)
and NILIM

2) Find out the real needs for the prevention and mitigation for national
disaster in India in the scope of international research cooperation between
Japan and India

3. When the needs for research cooperation in respect of the prevention and
mitigation for national disasters are identified, we will try to consider the
possibility of the research cooperation and technical information exchanges
between the related research organization in India and us.

(Appendix I ) Questionnaire for National Institute of Disaster Management in India

(Appendix II ) Questionnaire for the Current Situation and Issues of Disaster
Prevention Measures in India



(Appendix T)

Questionnaire
National Institute of Disaster Management

Objective of this research

The objective of this study is to collect information on the research management of
the INDIA. research institutes with a view to clarifying the overall research direction of
the institute, the grand challenge of the research project to which the institute as a whole
address, and the individual research themes as to how they manage, plan, implement
them and how they publish the results. This survey is consisted of the following:

1. Organization, staffing, and funding of the research institute

2. Research management system

3. Individual research management cases

1. Organization, staffing, and funding of the research institute
I . Staffing and employment

- Please describe the procedures for staff employment.

- Please indicate whether or not there is staff exchange with
Universities and other research institutes.

II . Management and allocation of research budget and its criteria

- Please describe the procedures and criteria for allocating
research budget to each research unit, research theme, or
researcher.

- Please explain how the allocated budget is used (proportion of
labor cost, in-house facility improvement cost, and outsourcing
cost, etc.).

IT. Establishment and dissolution of the research unit (laboratory, team...)

- Please indicate whether establishment of the research unit
comes first and then the research follows, or the research
theme comes first and then establishment (and eventual
dissolution) of the research unit follows.

IV. Performance assessment of researchers

- Please indicate whether or not performance assessment of
researchers is implemented.

- If implemented, please describe the criteria and weighting
factor of the assessment.



2. Research management system
I . Determination of the overall research policy
- Please describe the procedures to determine the overall
research policy of the institute and whether or not there is any
involvement of an advisory committee or alike.
- Please describe the procedures to prepare a strategic plan etc.
which explains the overall research policy.

I . Determination of the research themes (i.e. planning method)

- Please describe the procedures to identify research needs and
to determine research themes; for instance, whether or not
researchers opinions and/or requests from superior institutes
are taken into consideration, or if the public is consulted.

IT. Methods to evaluate and publicize the research results
- Please describe the procedures to evaluate the research results.
- Please describe the procedures to publicize and disseminate the
research results.
- Please indicate how much effect is gained by the publication
and whether or not assessment of such effect is implemented.

3. Individual research management cases
I . Flow of procedures of an actual research project
- By way of example, please describe an actual research project
along the course from planning to research reporting.

Reference materials related to above matters would be appreciated. If possible, please
give a description of the system with its advantages and disadvantages, current issues
and so on.
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(Appendix II)
Questionnaire on the Current Situation and Issues of National Disaster Prevention Measures

Please answer the following questions for each natural disaster.
1. Please fill in the current situation of prevention measures against natural disaster. Each step is
shown based on the flow in Figure 1.

(1) Concerning “Current situation,” please select one item below for each step.

C: Complete
A: Almost complete

- -+ Already completed.

-+~ Almost completed. The measures based on the current
technology are over but new technology is required to achieve

the targeted levels, and so on.

D: During enforcement -+ -Currently implemented.

N: Non-start

---Not commenced yet.

(2) Concerning “Issues for completion,” please select one from items below for anything
uncompleted for each step because of one of the items below. If it will be completed by
systematic implementation, it is not required to make selections here.

T: Technology
L: Legal System
O: Organization
H: Human Ability

. Insufficiency of the technical measures

. Insufficiency of the legal system

: Insufficiency of the organizational development
. Insufficiency of technical capability of staff

F: Finance: Insufficiency of funds

(3) Concerning “Priority,” please select 3 items in the order of urgency among steps issues of
which should be solved in each step. Indicate the number (1), 2), 3)).

2. For the items with high priority selected in 1 above, please describe the current situation and what
assistance you expect from NILIM.

3. Please state any assistance you need to prepare the monitoring report.

NILIM Technical
Assistance

Force Estimation

1) Setting the target natural disaster

v
2) Setting external forces of natural disastene---------- 1

Damage Estimation

\ 4

1
1
1
y 1
I
!

A
3) Damage estimation €2

Damage Estimation

v

A 4

Introduction of Legal

|_____Svstems |

Structural Measures

i P  4) Setting targeted disaster prevention |€---------- 4
: v i
: > 5) Development of legal  (¢----------
; e

»(6) Structural measuresi«---------- oo 4

Non-structural Measures

Research and

» 7) Non-structural measures & ---+

A 4

Evaluation

\ 4

8) Grasp/evaluate implementation situationF------------

A 4
Disaster prevention/reduction

. Implementation flow of disaster prevention/reduction

Feedback such

as evaluation



Reference: The outline of the implementation focusing on technology in the implementation flow of

disaster prevention/reduction shown in Figure-1 is described below.

1) Setting target natural hazard
Clarify the natural hazard to be dealt with in your country.
(Earthquake, volcanic eruption, landslide, tsunami, flood, drought, Strong Wind (typhoon,
tornado), etc.)

2) Setting scale of natural hazard
For the natural hazard selected in 1), estimate the frequency and scale of target hazard in each
area of your country.

Example:
Earthquake --- Estimation of occurrence frequency and seismic motion of each area
Typhoon --- Maximum wind speed occurring once in 100 years
Flood .-+ Scale of flood occurring once in 100 years

3) Damage estimation
Grasp the outline of what and where damage occur to public and private facilities and the
resulting assumed human damage due to the phenomenon selected in 2).

4) Setting targeted disaster prevention levels
Set levels of measures and period of implementation based on the current damage estimation in 3)
and estimation of cost required for disaster prevention/reduction and its effects, and national
situations.

5) Development of legal systems
Develop legal systems required to achieve the targeted disaster prevention levels.

6) Implementation of structural measures
To achieve the purposes of legal systems, etc., implement structural measures.
Example:

Earthquake --- Earthquake-proof retrofitting
Strong Wind --- Measures against vibration
Flood .-+ Levee raising

7) Implementation of non-structural measures
To achieve the purposes of legal systems, etc., implement non-structural measures.
Example:
Earthquake ---Raising resident awareness on earthquake response-Development of emergency
system of governmental organizations after occurrence
Strong Wind- - - Typhoon track forecasting - Development of evacuation system
Flood Occurrence forecast - Structuring early warning system - Development of
evacuation system

8) Grasp and evaluation of implementation situation
Grasp each policy implementation situation, compliance and appropriateness of progress.
Based on the implementation situation, devise specific improvement method for any item
requiring improvement.



Questionnaire

Name of country ( )
Target natural disaster ( )
1. Disaster prevention situation Current situation Issues for completion Priority
1) Setting the target disaster C A D N T L O H F Oth
2) Setting extend forces of disaster C A D N T L O H F  Oth
3) Damage estimation C A D N T L O H F  Oth
4) Setting target disaster prevention C A D N T L O H F  Oth
levels
5) Development of legal systems C A D N T O H Oth
6) Structural measures A D N O H Oth
| 7) Non-structural measures | e e T T
7)1 Proactive (Preventive) measures | C A D N | T L O H F Ot
| 7)-2Emergencymeasures | C A D N | T L O H _F Oh | .
7)-3 Recovery measures C A D N T L O H F Oth
8) Grasp and evaluation of C A D N T L O H F Oth
implementation situation
Meaning of abbreviations C: Complete T: Technology

A: Almost complete

D: During enforcement

N: Non-start

L: Legal System
O: Organization
H: Human Ability
F: Finance

Oth: Others

2. Please describe specific needs for assistance expected from Japan for priority items.

Priority 3):

3. Please describe if you need assistance in preparing a monitoring report. —




The example of answers of the questionnaire

Name of country (Japan )

Target natural disaster (Earthquakes )

1. Disaster prevention situation Current situation Issues for completion Priority
1) Setting the target disaster C |[Al D N m L O H |_F| Oth

2) Setting extend forces of disaster Cl A D N T L O H F Oth

3) Damage estimation C K D N m L O H F Oth

4) Setting target disaster prevention C I D N T L O H F Oth

levels B
5) Development of legal systems C I D N T O H F Oth
6) Structural measures C 7 D m O H F| Oth 2)

7) Non-structural measures - - -

7)-2 Emergency measures | [l A b N | T L[ H Fon | |
7)-3 Recovery measures C m D N T L O H F Oth

8) Grasp and evaluation of cC A IEI N L O H F Oth 3
implementation situation

Meaning of abbreviations C: Complete T: Technology

A: Almost complete L: Legal System
D: During enforcement | O: Organization
N: Non-start H: Human Ability
F: Finance

Oth: Others

2. Please describe specific needs for assistance expected from NILIM for priority items.
Priority 1): Proactive measures require improvement of resident awareness but it is difficult to improve and
continue risk awareness against earthquake damage. We request technology transfer for irradiation to improve

and maintain resident awareness and development of human resources to implement it.

Priority 2): We request transfer of technology for bridge seismic strengthening and lectures on the ways to raise

funds to implement it.

Priority 3): We have prepared emergency response manual for the crisis management team but it is difficult to

evaluate it as to actual use of it. We request lectures on how to evaluate it.

3. Please describe if you need assistance in preparing a monitoring report.
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INDIA-NIDM / JAPAN-NILIM&PWRI
JOINT-WORKSHOP on Landslide and Disaster Management
13-16 January/2010

13 January 2010
08.00 Dr. Surya and Dr. Singh, Arrival

(TOKYO,NARITA-airport, Air- India:Al306)
And move to NILIM by Airport Bus with an attendant
PRE-SESSION SEMINAR on Landslide and Disaster
(Participants ; Related-Researchers, Officers and Some academia members)
(Venue; International Conference Room at NILIM)
13.30-15.00 (1)-1 Presentation by NIDM (Dr. SURYA)
-Landslide Disaster and Countermeasures in India
(1)-2 Discussion
15.00 - 15.15 Coffee Break
15.15-16.15 (2)-1 Presentation by NILIM
(Director of Risk Management Center, Mr.TERADA)
-Erosion and Sediment Control in Japan
(2)-2 Presentation by PWRI
(Seiner Researcher, Mr.CHIDA)

-Landslide Disaster and Countermeasures in Japan

16.15-17.00 (2)-3 Discussion
(Accommodation)
Hotel BESTLAND (located in TSUKUBA-City)
14 January 2010
OPENING ADDRESS
13.15-13.30 Japan’s side Director General of NILIM (Mr. NISHIKAWA)

Chief Executive of PWRI (Dr. SAKAMOTO)
SESSION WORKSHOP on Research-Cooperation
(Participants ; Related-Researchers and Officers)
(Venue; International Conference Room at NILIM)
13.30-14.30 (1)-1 Presentation by NIDM (Dr. SURYA)
-Landslide Disaster and Countermeasures in India
(2)-1 Presentation by NILIM (ED.for Research, Mr. TERAKAWA)

14.30 - 15.00 Discussion regards to Research-Cooperation on Landslide and Disaster



Management between India(NIDM) and Japan(NILIM,PWRI)
(Coffee Break)
15.00 - 17.00 Discussion for MOU & ARRANGEMENT and Observation Tour
-NILIM &PWRI Experimental Equipments related to Landslide
-LABORATORY at UNIVERSITY of TSUKUBA etc
CLOSING ADDRESS
18.00 - 19.30 Welcome Reception at Restraint La Porta
(Reception & Accommodation)
Hotel BESTLAND (located in TSUKUBA-City)

15 January 2010
MOVE from TSUKUBA to SHIKOKU & TECHNICAL TOUR
(Dr. Surya and Dr. Singh from India, Staffs of PWRI and Local Officers in SHIKOKU)

07.00 - 08.30 From KENKYUGAKUEN Station to TOKYO (HANEDA-airport) by Train
09.35-10.55 From TOKYO to SHIKOKU (TAKAMATU-airport) by Air

(Lunch & Move to Landslide-site by Office car)
13.50 - 15.50 TECHNICAL TOUR( I )at MIYAMAE-Landslide

Guided by SHIKOKU-SABO Work Office
(Accommodation)
OBOKEIYAAWA Hot-spring
Hotel AWANOSHO

16 January 2010
TECHNICAL TOUR & MOVE from SHIKOKU to TOKYO
(Participants from India with Staffs of PWRI and Local Officers in SHIKOKU)
09.30-13.40 TECHNICAL TOUR(II) at ZENTOKU-Landslide
Guided by SHIKOKU-SABO Work Office
(Lunch & Move to TAKAMATU-airport by Office car)
17.50 — 19.05 By Air from SHIKOKU(TAKAMATU-airport) to TOKYO(HANEDA)
19.55 -21.00 TOKYO(HANEDA) to HotelIKEBUKURO) directly by AIRPORTBUS
(Accommodation)
Hotel SUN-SHINE PRINCE HOTLE (located at IKEBUKURO)

17 January 2010

(Participants from India without attendants)
07.15-09.15 Move from Hotel to TOKYO (NARITA) directly by AIRPORTBUS
12.00 Departure, Air- India:Al307, PM18:00 Arrival(New Delhi)
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1.2.3. HAOERGEH

+ Sabo works in Japan (presented by NILIM)

+ Landslide Disaster and Mitigation Measures in Japan (presented by PWRI)



Contents

* Natural and Social Conditions in Japan

* Actual Condition of Recent Disasters

Classification of Sediment-related Disasters
Number of Sediment-related Disasters in Recent Years
Characteristics of Sediment-related Disasters

Depredation, early 1920°S

Sa bo
(chinese [gh | TR * Sabo Works for the Prevention of Sediment-related Disasters
Character) Structural Measures
means . Non-structural Measures

r . r .
Sediment] __ Prevention] * Priority Research Subjects

of Erosion and Sediment-Control Research Division

. AlImmediately after works(1920’s)
Sediment -related French style stair stepped channel works

disaster prevention (Ushibuse river, Nagano Prefecture) 1

%~ Location of Japan

Natural and Social
Conditions in Japan

* Area :370,000km?
* Population : 1.2 Billion

: * Population Density : 326/km

Distribution of epicenters of

Distribution of epicenters of earthquakes in Japan
Volcanic country : earthquakes in the world
| Japan!

| About 10% of the worid's
| active volcanoes exist in

Distribution of active volcanoes in the world Distribution of active volcanoes in Japan

with M=4.0 or more in 1990-2000 country Japan!
About 20% of the world's
earthquakes occur in
Japan.

with M=4.0 or more in 1990-2000 ©
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Vulnerable Japanese
islands!

With many faults and complex
geology, the Japanese islands are
vulnerable to collapses.

Rainy country Japan!

Heavy rains caused by the
rainy season and typhoons are
one of the severest in the
world.

Landfalls of typhoons in
2004

H Annual Rainfall in major world cities at similar latitude

Kouchl

Japan is very vulnerable to the water-related disasters, which calls for

extensive flood management measures.

Severe terrain conditions of Japan

Many rivers are very steep with a short distance from the source of the sea,
resulting in rapid flow.
Further more, most of urban areas are located in low lying areas
that are lower than the water level during floods.

—Losgon atef Thames Bves
; Rbvar Loirs) -
doganyi Rvver -3 o

Tekora and Edz Rrver, Arn Rrva ang Sumide Rover
Fiver Hile | e 2 b i

" Masiaspp e

Japan is very vulnerable to the wat lated disasters, which calls fo
extensive flood management measures.

Severe terrain conditions of Japan

Population and city functions are concentrated in Approximately half of the population and
areas below three quarters of total assets are
Zero-meters level in coastal areas of three major concentrated in low lying areas.
bays. Major damage is anticipated when

Catastrophic disasters are anticipated once the flooding occurs.

Srete

9 10
Actual Condition of =
Recent Disasters
. Werd, Hiroshires Gity, M N
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Hime River in 1987

(Near Himekawa Spa,
Itoigawa City)

Hime River poured an
enormous amount of
sediment due to localized

torrential rain under the
influence of the Bai-u front in
1995.
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Characteristics of Volcanic Disaster

rious Phenomena Caused by Eruptions

Pyroclastic Flow
(1992,Unzendake))

Snowmelt-type
Volcanic mud Flow

926 Tokachidake)

The Iwate-Miyagi Nairiku Earthquake
Seismic Intensity Map

=Time of occurrence:
8:43 am, Jun. 14th, 2008

*Intensity : M7.2
=Focal depth: 8 km

=Maximum seismic intensity:
Intensity 6 upper

:ﬁ'ﬁ_.—' -~

Y ower pper s ower 6 upper 15

Estimated Seismic Intensity Map (JMA;

Outline of Sediment-

related Disaster

®0ver 3,500 slope failures.

@15 river blockages (natural dams) (7
river blockage built upstream of
Ichihasamagawa river).

®A large landslide occurred on the
Nihasamagawa River (upstream of
Aratozawa Dam).

Iwaigawa river
Mt. Kurikomayama 8

Ubusumegawa river

®A debris flow on the Sanhasamagawa
River caused serious damage to hotels

at the Komanoyu Spa. Sanhasamagawa river

Nihasamagawa river
®Number of people missing or dead: g

18

legend

O slope failure

Qlandslide

Ichihasamagawa river

Debris Flow and Post-disaster Situation on Sanhasamagawa River

Landslide on eastern slope of
Mt. Higashikurikomayama,
forming a debris flow
destroying the Komanoyu Hot
Springs Hotel

7 fatalities

Photographed June 15th 2008

Komanoyu Hot Springs

Landslide Occurring Upstream of Aratozawa Dam

- -
Upper slope of laridslide -~
(photographed June 22nd 2008)

Volume of landslide debris: 45,000,000 m3 (approx.)

Overall view of landslide (photographed June
15th 2008

18

Landslide unit

Photos: Publi

21



Natural dam blocking river flow at Numakuraurasawa,
with overflow and erosion

£ 4
Photographed around 1:00 pm on June 20th 2008

Photographed around 12:00 pm on June 21t 2008

Sediment-related disasters in recent years

2500 [———
T Numberof Number of the dead !

disasters and missing —== 1441

1400 L 60

1000

800

600

400

200

2001 2002 2003 2004 2005 2006 2007

Number of sediment-related disasters: case

u0sJad :8UISSIW pue peap ayi J0 JAGWNN

) s in vil:.i:ily of River), Kurihara City, Miyagi Prefecture 19 20
Sediment-related disasters

* are likely to kill more people than other natural

disasters ‘ 44% of natural disaster victims

Slope failures caused by sediment-related S b W k f t h
21% disasters in Japan a O Or s or e
Other natural disasters . i H
Prevention of
debris flows
2.
L3
¥ 4 Sediment-related

Except for the death toll by the Hanshin-Awaji Earthquake disaster D .
The details of victims by sediment-related disasters in 1999 - Isaste rs
and proportion of victims throughout the country by age

m [l e cisaster-vuinerable
(Chidren uniers and senio itizens over 65)
58.8%
Others
d 21 22

Three pillars of sediment-related disaster prev:

1) Structural measures protecting human lives and properties, “facility development”
2) Non-structural measures protecting human lives through evacuation, “warning and evacuation”
3) Non-structural measures limiting new housing development in sediment-related disaster hazard areas, “land use

regulation”
Protection of human lives
and properties

measures
“facility
. development/

+ Sabo works (sabo dams,stream preservation works, etc)

« Landsiide prevention works (drainage works, restraining
works, etc)

«Steep Slope falure prevention works (retaining wall works,
grating crib worls, etc.)

Limited
development

Human life
protection
Based on the “Sediment.related
o

Disaster Prevention Law”,

« Designation of sediment-related
disaster hazard area

« Preparation of hazard maps for
sediment related disaster

Based on the “Sediment-related

Disaster Prevention Law”,

« Designation of special sediment-related
disaster hazard area

« Restriction on land development, restriction

Non-structura
measures,
“warning and

system

« Development of sediment-
related disaster warning
information in cooperation with 23

A phenomenon where soil is weakened by
the rain, earthquakes, etc. causing a slope
to crumble suddenly

Slope failure

A phenomenon where long or localized
torrential rainfall causes mountainside soil,
sand, and gravel (debris) from hillsides or
stream beds to fall into lower reaches,
where they are suddenly washed away
downstream at speeds from 20 to 40 km/h

Debris flow

A phenomenon where dirt clods on a
slope are slowly moved downward by
groundwater, etc., along a landslide
surface at speeds from 0.01 to 10 mm/day.

Landslide

24
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WThe effect of sabo works

ool was caimed by & tertental rin.

25

—— -
Lurpe-scake landuise on Wt kel

Nagane Ciy, Ady 1985

a4 inued
Houses coempletaly Sestiyed: 52, Amoent o
3

preseeg—— - Pang woria 26

Slope failure prevention
works for safe llVlng Failure-prone slopes Debris flow-prone streams Landslide-prone sites
113,557
Slope fallure p ion works have focused on
slopes highly vulnerable to disasters where there are
signs of a possible slope failure and where there is a 89,518
fear of re-occurrence of a slopa failure in a once- 86,651 | 11,288
disaster-stricken area. 11,042 .
79,318
10,288
70,434
62,272
27 1987 1992 1997 2002 1977 1986 1993 2002 1986 1993 1998
(Presented by MLIT) 28

The number of se

hat caused the increase of sites

« Sediment-related disasters keep occurring in Japan.

* One of the principal reasons is that the high development needs cause the
extreme urbanization and the increase in the exposure against hazardous
phenomena, such as development of residential areas on hillsides as well

as on foothills.

(Presented by MLIT)
Example of Hiroshima City: disaster-prone sites within these photos increased from 4
to 24 between 1966 and 1999. 29

1966 1986 o 1999

Promotion of non-structural measures under the Sediment-related Disaster Prevention Law

Outline of
Sediment-related Disaster Prevention Law

Establishment of the Basic Guideline for Sediment.related Disaster Prevention Measures.
[conducted by the Minister of Land,Infrastructure and Transport]

o P
[® Guidelines in basic investigation
o

|® Guideline inrelocation of buildings, etc. within specialrestricted area

Designation of sediment-related disaster warning area (Steep
- slope with a height of 5 m or more under the area)

sediment related disaster, etc.

@Preparation for warning and evacuation systems etc.

_ R

permission system for specific development action
lotting- etc

Warning and evacuation
systems>

<Structural regulaton of
buidings>

planing area)

o |

= Corporation loans, etc f :

sediment related disaster

23



Designation of Hazard Areas and Preventive Measures

Landslide Debris Flow

Steep slope failure

Yellow zone :Sediment-related disaster hazard area

Red zone :Special sediment-related disaster hazard area

31

Designation of restricted area due to sediment-related

disaster (March 31,2008)

Designation of restricted area due to sediment-related disaster

50000 s
. B aaEs]

osREs

10000

50000

50000

40000

BEER

30000

20000

10000

0

Special Sediment-related Disaster Hazard
Area (Red Zone)

Sediment-related Disaster Hazard
Area (Yellow Zone).
(vellowzone).

e

The whole of Japan !

85,190 area The whole of Japan

35,688area 37

of sediment-related disaster warning informati .
Conventional method of
.. ‘ s L
defining ‘standard critical line’ in Japan
Kagoshima’s sediment-related
disaster warning information No.
=] @ Occurrence of debris flows
] iti ine :
€ Critical Line : CL @ No-occurrence of debris flows | Occurrence
© of disaster
(] =
x> b
S5 o £
£ e e _ 2
sE £ 4 H
£3 ® . e o e - £
Heanyreirfall caution and © @ '/H/H H £
vamig c ° a0 ant 3
VWhenheay rincauon o verming s gven, EE ° ) time
22 [
besed onthe predction f pregipitaion and TO
acpiret e issier 5 (d Unsafe
58 Safe e o zone
—_ | zone ° L4
- " -
Long-term rainfall index
== Commuricaen i vear st e wetervairg) (ex.” Continuous rainfall)
Fig. Conceptual Diagram of Critical Line
33 34
. s 4 e . ) . . i
New method of defining ‘standard critical line’ (2) Rainfall and CL diagram at the disaster occurrence
RBF Network (Radial Basis Function Network)
mesh (2006/7/18-19).
x Output Risk =
§ ‘ values oy % 60
g os X E 50
.:“> § 06 2 £ E
» £ Y| S\
Two dimensions 02 T 3 E
5 $ s
% " high = =2 -7
% w1 2 m W < 25
Long-term rainfall index E T 20 isaster
3 4 outbreak
Short-term rainfall index : precipitation / 60min. = 2 10
3® Long-term rainfall index : Named ‘soil rainfall index -% % a 3 9"'
. ’ vel oo, s ?
An equal probabiity S % e oy vk ot (o ki of ot i) a ° 0 G 7 S—
value line is extracted & 49 2 £ 0 50 100 150 200 250 300
from the response £ g £
surface set based on Em 8 8888888888828 3 soil rainfall index (mm)
non-occurrence rainfa £ 2 Soc3ds0aas00a g
The part of probability 2 cesecfe=zglees
value line is corrected 5 0 ERTTRRETSRESTTR Fig. CLand snake line
as not to contradictan & o . )
actual phenomenon. 0 50 100 150 200 260 300 Fig. Hourly, accumulative

Long-term rainfall index
Fig. The new method of defining CL calculated by RBF network.

35

rainfall and soil rainfall index

36
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Danger information of sediment disasters in
Misato-Town (2006/7/18 23:00)  (5km Mesh)

= Rk TmA el -

BYRHIDE: | @w (otes e 2990 % 00 % 108 S e 2 SBE] 747 655 announce of precaution

information
Level 2

Level 3
Level 4

disaster occurred
precaution information
was canceled

Level 1

Level 2

37
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Conclusions

* The Japanese Government promotes structural
measures.

* The Japanese Government implements nonstructural
measures quickly.
— Inform hazardous area
— Inform potentioal danger in heavy rainfall
— Prepare for evacuation

In order to push forward these measures, information
should be shared by the national government,
prefectural governments, local municipalities,
organizations concerned and local residents. 39

Priority Research Subjects
of Erosion and Sediment-Control
Research Division

40

M Study on the comprehensive sediment control
management system in sediment river system

M Study on the 1t system for
of structural and non-structural measures

Support for rational structure design

W Study on the rational design method for countermeasures against slope failure

Support for quick response

against large-scale sediment disaster

M Study on the disaster risk management in case of large-scale sediment disaster

H Study on the potential risk map for slope failures by large-scale earthquake

Support for environmental conservation

and regeneration

W Study on the monitoring method of satellite images usage

M Study on the assessment method of impact on ecology by the
Sabo structure
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Thank you for your Attention!

43
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% Contents

1. Japan and its Nature

Landslides Disaster and 2. What s alandslide?
Mltlgatlon Me'aisures A= 3. Recent Landslide Disasters
e ) -

4. Landslide investigations and prediction

5. Landslide Mitigation Measures

Regional temperature and rainfall record

1. Location
North latitude 20 ° ~45

Johetsu-shi

2. Meteorological condition

typhoons and heavy rains,

3. The annual precipitation
Tokyo : 1,405mm.
Owase, : 4,002mm
Johetsu-shi :2,880mm

(of which one-half is snow)

Landslide Sites Map " List of M dslide Disast
. ISTO ajo Sliae visas
™ o Damage
ot Profocture | Municipality | District | ( Se%° ) cause o |
Year | Month missing
7 Landslide can 1960) Gunma Takasaki Syorinzan 8534 I(ASch:r:)ayem 0 15
" ¢ Mydrothermal zone Landside i —
; = I e 1062 afNigata Higashikublki= |\tatsunoyama [ 75661  |Melted Snow | 0 | 71
Occurs when the ground becomes clayey damage to such sun
Tertiary Landsiide | due 1o discoloring decomposition which is T e 1968 7[Toyama __|Himi Kurumi 3242 |Seasonal Ran |_0_| 87
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) %7
ores) ) S 1078 {wiets Nakakubii-gun  |Minamiigoks | 900000(m3) [Melted S 18| 20
Tohoku, Hokuriku, Sanin, Kitakyushu o even claim e erekdbiaun - Minambsekt ] ebristom) | oo
T D RBMMATRE - 2 rl] 28y human lives 1982 7|Nagasaki  [Nasakicity etc. |10 areas Seasonal Rain | 0 | 5
UREEHWT PR IGERE) Famada oty [Nakaba 3225 [Seasonal Rain
4 Potaniel Lindulide Sitee: 41,200 aliss s3] v e o Jites e
o=t - 3 Tndet the jurisdiction of the try of Cons ubii-gun [ Tamanokd elted Snow
- fUinder the jusiadiclion of the Micstry of Constiue 1985 Nagano Nagano oty _[Jzukivama 147,14 [Rafal
- Sy ‘,\-\ Total : 839,924 sites 7[Shimane __|Hamada city ﬁ:. E— 340 aifall
L Frasturs Eore Landsnde 1005 1[Hveso isinomiva city [ rvate 3 | 1
3 Occurs near a fracture some or a  (area) | 2008 7Nigeta Tochio city :Z‘:;i:‘:"‘ S —— s —
metamorphic belt with numerous cracks.  Kji Peninsula ~Shikoku Area etc 2004 10|Nigata [Koshi gun Shimoncstn 111 fethauake 0 3
Movement is relatively fast 0 TS Sengicr Y R P
- Source: landslide in JapAn (NILIM) 2006) 6]Okinawa Nakagami—gun__|Asato 142 [Seasonal Rain 0 0
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Sediment-related Disasters of Recent Year

% 2.200 SI.Dpe
failure

Q Landslide

Debris flow =

average average  average

1993- 1998 2003-2007
1997 2002

1008 | 1909 2000 2001 2002 2003 2004 2005 2006 2007

Source: Realities of Sediment Disaster 2007

2. What is a landslide?

What is landslide?
-Downslope displacement of regolith and rock,
such events popularly are called landslides.

In the narrow sense

Fig. Type of Landslides (Mass
Movement)

Deep seated landslides
Surface of rupture

Slides

Mass movements where there is a distinct zone of
weakness that separates the slide material from
more stable underlying material.

They can be activated by earthquakes, storms, etc...
They can be large/small — can move rapid/slow...

Characteristics of Landslide Movement (Compared to slope failure)
-

- Gentler slope gradient
- Slow movement of soil mass while retaining original shape
- Repetitive occurrence on slope

W¥A0 Landslide

aFAOORT
Cecumrncs of Lantiie

ar- yempan
AL A B b
.- et s BT

Ty ey iy, -,

WmERT A0 Collapsing Landslide

| oUsnCELENE
EoENTAOLES/
Lundwice e chae

o It ennapsst
L

Lt ]

s e et
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utline of the d

(DHigashi Yokoyama,
Gifu Prefecture

(@Kakkonda,
Iwate Prefecture

@Aratozawa,
Miyagi Prefecture

12.May 2006 Remote-

controlled B
removal work of S
unstable blocks

Before

l 14.May 2006
5 After

- \ ; 3
June 14th, 2006 about 10:00 June 15th, 2006 about 12:00

29

MHigashi-Yoko ama Landsllde

1. date :: :12-13th'in May, 2006

2. Location: Higashi-Yokoyama in Ibigawa
Town, Gifu Prefecture

3. Size ;width=150m, height=90m

1. DATE :10th June 2006.
2. Location: Okinawa Prefecture

3. Size:Height: 50 m, Length: 150 m

R e Y £ 1 Date April 20, 2008
2. Location:
Kakkonda at Shizukuishi
Town in Iwate Prefecture
3. Size :width=100m,
Length=200m,
Volume: 60,000m3

¥
Geothermal power |5|a:nt

i g 8 Landslide

¢ ‘N
c\L\‘a\(o

pret®




@Kakkonda Landslide

Geothermal pow

Debris from the slide buried the road.in the middle, reaching to the'tiver below.
(April 22, 2008)

4
Secondary

lands| ide =2

e Di,éturbsd part

: x Road cutoff point B o
f‘; ZRIRY Y Ak (ERE) 5IRY#
— TOWEW  WEG |
WEAEHETHETE e T mMEERTE) Rien
500 M SHmbuERER) gun—- > kol ﬁggljxﬁ naneE by
00
300]

| m Fredell

*iﬁﬁ’lw) i?"\ Y Bas&s

@Aratozawa Landslide

e 14, 200 June 15, 2008
Aratozawa at : "

1. Date:May 9, 2005

2 lLocation Ehime Prefectire
3. Damage

The tunnel has been closed to
traffic since May 9 2005
because the landslide deforms

the tunnel (Figure 1 and 2), -
Natori Tunnel

W w0 W w0 mw
Figure 2 Profile of landslide block f[

Fig.1 Landslide blocks around the Natori Tunnel . landslide

4. Landslide investigations and
prediction

Landslide investigations

A clear understanding of the causes and
mechanics of the landslide

OFlow chart for landslide investigation

Preliminary Investigation Draft Investigation Detailed Investigation

+Surface Deformation

- Evaluation of Slide plan:
+Ground water
etc

- Field reconnaissance

£
'v

- Collection of Existing Data
- Topographic Investigation
o)




Prediction of Landslide

o Pl

== Debrisflow |
* | Slope failure
| & La_ndslide

=,

(1) hazard map

¥

Distribution of a hazard Y
maps have been A
published. A

ane

Distribution of a hazard map on
sediment-related disaster

(2) Landslide Prediction

200

Base on the change w01 oo oo o
in the rate of T [0 5990 %00 ©
movement, the 3 pwo o0
. R ERT 00 008  cooo
timing of landslide £ SR
failure are predicted.  Z o 5
k] RV L ©
% 100 %%0”
Z o Fo°
S s o 9% Predicted
@ 1l i
. /, g, |
5 >
c K%
g 40 Approximation line drawn by %
g data of 8/9 21:40~22:50
2 20
0 ‘ ‘ ‘
8/9 0:00 8/96:00 8/912:00 8/918:00 8/100:00

Application results of inverse number of
velocity of extensometer displacement to
forecast the time of slope failure

5. landslide Mitigation Measures

(1) Control measures
(2)Restrain measures

Surface Drainage Control
Groundwater Control
[Shalluw Groundwater Control

(Interceptor Under Drains, Gravity Drrains,

Trench Drains)

Landslide
Control Deep Groundwater Control
Mes (Horizontal Gravity Drains, Drainage Wells, Drainage Tunnels)
Measures
Earth Removal
Buttress Fill

River Structures

. Piles
:{.:‘d"hdf Large Diameter Cast-in-Place Shafts
b;ca::lr:s Anohocs
h — Retaining Walls

Landslide mitigation measures

(1) Control measures

The control measures involve modification of
the natural conditions of landslides such as
topography , geology ,ground water ,and other
conditions that indirectly control portions of the
entire landslide movement.

(Resource:Ministry of Land, Infrastructure and
Transport HP)

 Surface Drainage Control
» Groundwater Control

» Earth removal

Buttress Fill

River Structures

Surface Drainage

Control Horizontal gravity

Drains

Soil removal

31




(2)Restraint measures

The restraint measures rely directly on
the construction of structural elements.

e ]

—

(Resource:Ministry of Land, Infrastructure and
Transport HP)

-Piles

-Large Diameter
cast-in-place Shafts

*Anchors

*Retaining Walls

U

Anchors

Large Diameter
cast-in-place Shafts

(DZentoku Landslide

Location :Tokushima Prefecture
Size of Slide :Length 2,000m ( Max)
Width 900m ( Max)
Threatened Area 22lha
:1860s:in the early Meiji Period
in 1945,1949,1954,1965,
1987,1992
: Roadways ,Residential structures

History

Damage
Mitigation Measures

The measures were started in 1952.
1952~1981:Tokushima Prefecture
1982~ :Ministry of Construction
(1)Control measures

-Drainage wells , Surface drainage
Control

(2)Restraint measures
-Large diameter cast-in place shaft,

Anchors

@Shimekake Landslide Disaster

. -

= 2009.2 Some cracks were formed at houses and around there in Shimekake
area, Tsuruoka city , Yamagata prefecture

= After that, the cracks were expanded and many cracks were found.

= Size : Length 700m,width 400m 34

= The movement was maximum about 6m form February to June.

Emergency landslide mitigation Measures

LT

Deep well (temporary) Horizontal Gravity Drains

IMIAA=Lm]
— 5

InTss-zml

Drainage Wells,\

[NTS4-301

et

[ = The movement was reduced by the emergency landslide mitigation measures. }

@ Otomura Landslide Disaster

landslide
site

World heritage area(kumano ancient road)l

19 million visitors a year

Gaology: chart greenstons accompanied by alternate
layers of sandstone and shale, and layers of
sandstons
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. o e July 6
Process of the landslide collapse -— =g e
. llapse
B lﬁ col
= = Sediment 3
1 . caused by
second and

Third collapse - " third collapse

Second
collapse |

" August 10
after first
. collapse
\

August 10
. g after third
' o - collapse

Predicted
landslide block

Sediment \ collapse Fi m
of earth_ irst collapse
and sand

Obsenvation results

H 2000 sirain
Ir =} _ | Pipe strain gauge results | %
50 collapse occurred 0:15 August 10 ] g “ g{ g{ H g g/
s &
—_ s—1 |
E s00[2 Ground results o EEEEEEt
E =0
e
Py 2. ‘i:;:;m water
/ 2 1
J — 1 L1 Il i
h ‘ H ‘ ‘ ‘ Strain of the each depth
s 115 Rainfall
— [d '
o || L LN
- 8=7
E
R168 Slide surface
A5u — R —~— Sedimentary rock
s-10 -
Py s-1 Sandstone
07 and 11
Rain 150
" 1o Typhoon —
ooy 1
Increased rainfall made the Slide surface corresponds to the
landslide movement more active weathered part (Boring core investigation)

Risk nagement

Real time monitoring, Automatic alarm distribution system (with
cellar phone)

Warning Level : displacement of 2 mm/hr for two continuous
hours (by extensometer)

o

Collapse prediction by Saito

H tion
*Reliable equa o5 o,
prediction W :
=Effective traffic LR i
i H H
regulation ;

.

‘l Both R168 and the detour were stopped
an hour before the collapse

Thank you for your attention
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1.3.1. Memorandum of Cooperation (%4 > AY)
<NILIM & NIDM>

MEMORANDUM OF COOPERATION

Between

NATIONAL INSTITUTE OF DISASTER
MANAGEMENT
New Delhi, India

And

 NATIONAL INSTITUTE FOR LAND AND
INFRASTRUCTURE MANAGEMENT
Tsukuba, Japan

2010
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MEMORANDUM OF COOPERATION

Between
NATIONAL INSTITUTE OF DISASTER MANAGEMENT
New Delhi, India

And

NATIONAL INSTITUTE FOR LAND AND INFRASTRUCTURE
MANAGEMENT
Tsukuba, Japan

Whereas the National Institute of Disaster Management (NIDM), New Delhi India
is a statutory organization under the Ministry of Home Affairs, Government of
India for the promotion of training, capacity building, research, documentation
and consultancy activities in disaster management;

Whereas the National Institute for Land and Infrastructure Management (NILIM),
Tsukuba, Japan functions under the Ministry of Land, Infrastructure, Transport
and Tourism of the Government of Japan as a national research and
experimental institute that performs technological and policy research on various
aspects of natural resources and infrastructure development;

Whereas collaboration between the NIDM and the NILIM (hereinafter referred to
as “both Institutes”) on landslide risk management has been identified as one of
the mechanisms referred to in the Action Plan to Advance Security Cooperation
based on the Joint Declaration on Security Cooperation between India and
Japan;

Therefore

Both Institutes intend to start the cooperation under this Memorandum to allow
them the opportunity and the instrument to develop and implement mutually
beneficial and decided programmes and activities.

SCOPE OF COOPERATION

The collaboration between both Institutes will be related to mitigation and
management of various types of natural hazards and the counter measures
concerning disaster prevention and mitigation.

SPECIFIC AREAS OF COOPERATION

Both Institutes have further identified the following concrete areas of cooperation
between them that can be taken up starting from the financial year 2010-11:
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(i) Exchange of technical knowledge and information in the fields of
prevention and mitigation of natural hazards, with particular focus on
critical infrastructure;

(i) Exchange of faculty members for advanced research and training on
disaster risk management;

(i)  Organization of workshops, training programmes and field visits on
disaster risk management; and

(iv)  Publication of books, journals, pamphlets etc. on subjects of mutual
interests.

METHOD OF IMPLEMENTATION
The specific programmes and activities to be taken up under this Memorandum
and the methods for their implementation will be determined on the basis of
mutual consent between both Institutes.
GENERAL
The specific programmes and activities taken up under this Memorandum will be
subject to the applicable laws and regulations of the respective country of both

Institutes and the related regulations of the respective Institute.

The cooperation under this Memorandum will continue for five years, after which
it will end, unless renewed or modified by both Institutes.

Signed in English on two originals.

Date:/éz/é’//_zé’/ﬁ) Date - 25+ 1 Q0 |0
Clacerinz S’z-{éaéﬁ: Place:  fyeuv D@//w

£ /7/5’/5%{(@)7 (/L\J&wﬂ.aﬁr
Kazuhiro Nishikawa P.G. Dhar&m’)

Director General Executive Director
National Institute for Land and National Institute of Disaster
Infrastructure Management Management
Tsukuba, Japan Delhi, India
P.G.DHAR CF RTITAS

National Institute of lanagement
(Ministry of Home A Hairs)
LLP.A. Campus L F, Estate
New Delhi-110002

37



<PWRI & NIDM>

MEMORANDUM OF UNDERSTANDING

Between
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2010
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MEMORANDUM OF UNDERSTANDING

Between
NATIONAL INSTITUTE OF DISASTER MANAGEMENT
New Delhi, India

And

PUBLIC WORKS RESEARCH INSITUTE
Tsukuba, Japan

Whereas the National Institute of Disaster Management (NIDM), New Delhi India
is a statutory organization under the Minisiry of Home Affairs, Government of
India for the promotion of training, capacity building, research, documentation
and consuitancy activities in disaster management;

Whereas the Public Works research Institute (PWRI), Tsukuba Japan, is a
premier institute under the Ministry of Land, Infrastructure and Transport,
Government of Japan for the promotion of research on various aspects of
construction management with particular focus on mitigation of various natural
hazards;

Whereas collaboration between the NIDM and the PWRI on landslide risk
management has been identified as one of the action areas under the Action
Plan to Advance Security Cooperation between India and Japan;

Therefore

Both the Institutes undertake to enter into this Memorandum of Understanding to
allow them the opportunity and the instrument to develop and implement
mutually beneficial and agreed upon programmes and activities.

SCOPE OF COOPERATION

The collaboration between the two Institutes shall be related to mitigation and
management of various types of natural hazards, with particular focus on
landslide risk management.

SPECIFIC AREAS OF COOPERATION

Both parties have further identified the following concrete areas of cooperation
between the two organizations that can be taken up starting from the financial
year 2010-11:

(i) Exchange of technical knowledge and information in the fields of
landslides and avalanche;
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(i) Exchange of faculty members for advanced research and training on
landslide and avalanche risk management;

(i) ~ Conducting joint research programmes on early warning of landslides,
slope stability analysis in different geo-environmental conditions and
other issues as mutually agreed;

(iv)  Conducting training programmes and field visits on geo-hazards,
particularly landslides and avalanches;

(v)  Organization of Workshop on landslide and avalanche risk
management; and

(vi)  Publication of books, journals, pamphlets etc on subjects of mutual
interests;

METHOD OF IMPLEMENTATION

The specific programmes and activities to be taken up under this collaboration
and the methods for their implementation shall be determined on the basis of
mutual agreements between the two Institutes.

GENERAL

The specific programmes and activities taken up under this Memorandum of
Understanding shall be subject to the applicable laws and regulations of each
country and the related regulations of each Institute.

This Memorandum of Understanding shall remain in force for five years, after
which it will end, unless renewed or modified by both Institutes.

Signed in English on two originals.

Date : ("rﬂ/@"{/?,u/ (2 Date & .- o2i5% Ji .?d;:
Flace: Te wHearlioa Place:  fyew .Dﬂ/

h zf\,ﬁffff? st

Tadahiko Sakamoto P.G. Dhar Ghakrabarti—
Chief Executive Executive Director

Public Works Research Institute = National Institute of Disaster Management

Tsukuba, Japan Delhi, India
P. G. DHAR CHAXRABARTI IAS

Executive Director
National Institute of Disaster Management
(Ministry of Home Affairs)
LLP.A. Campus 1. P. Estate
New Delhi-110002
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1971|940y AR G )y 10,000
1977|9400 AR (FZURZ-TST ) 20,000
1988[Hh = AR R —=)L 1,000
1989[3#t K AK 1,000
19933t K AR 1,200
1993[Hh = 1K 9,800
1994| =/, K AR 2,000
1997]3#K AR 1,400
1998 K /g RY [fF 3,000
1998|402 AR 2,900
1999|440y AR 9,500
2001 |#h = AR 13,805
2004 ;7K AR NG ST4 2 FIN—)L 2,000
AVSUAAVRRIT  EBILTAT AR . B4R
2004 |, K L—Y7 . 2wt —, AL YRUT BT 229,652
T INTST402a . T=TF

2005k g R |/ K 1,503
2005| R FIJE AR, NGS5 T4a 4,049
2005|#h 2= INFREIV AVE . TFIHZREY 74,651
2007 | K/, K 1K 1,752
2008 :4E7K A F 2,744
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A ¥ ROEFOKEHFOFEMIT

T & A Rl S TR R IS

. REUBIC RS RERE—
HOKRDBEAEMEEE LTERLS

HhDE, THOXLIIC

BEOLBY Th D,

WANT, lE (A 7 v %), 3 #HELR-STWNS,

H-1 A VRICETHA2KEOKERENREGHOHERE (1999 FLIFE)
2350 k% PR — b 2T A (Oh) T2 28 B 56 B A (JAXA) O 1 1C 55 & 1ERL
H RV ATLAOERIT. 7TOT7HkELZ— (ADRC) MH#EMMEEIN TV HIERICESL
(&)

15 14

L e F H

130 12

12 frmmmmm |

11 F

101 D 9Z 0

S V11 05) K

8 ; DA T <Y

7 (1 o 0 3)i# K

6 | 6 S D2)%A

5 | o O1)hE
4

4 f—7 - 1 | - - - - g

3 2

? I | 1

0 1

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

E 1999]2000/20012002]2003]2004]2005[2006]2007]20082009[2010[ & &t
N E 1 1 1 3
2)58 & 1 1 3 30 1 1 20 1 13
3)itK 2 1 1 6 4 5 3 3 2 2 33
Hihg L) 1 1 2 1 5
5)iE R 1 1
9)ZF Dk 1 1 4 3 2 1 2 1| 15
5 4 2/ 5/ 6/ 121 5/ 14 71 5 6/ 3 1] 70

1) Hi 7= MR

2) B A YA rmr BWE, CEVA—VW, A%
3) K DUtk BkRUAK. EHOS%

DRy TR

5) H -2

9) = Dt o, Bk, W, EBR. OBE %
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G TREFEHEY R —F 27 4

K-8 AVFICEITIKEME—FER (1999 FLUE)

(OM) =85 i 22 iF 72 BA J8 M6 A% (JAXA) ) DI HIZ IS 1Bk
E AT LAOERIT, 7OTHKEZ— (ADRC) DHEMINTWBHFERICE S

F | No | & X % KEDESHE B E
HA
1999 11999/ | DHiE | HE Earthg |3 H 28 AIEK 12 #3545, UEX — 2~ — /L 6.8 DiRL
03/29 uake HIEN A RILE @ Uttar Pradesh M (=2—FV—0
190km Jb BT E) &2 BE~7-, (4 A 12 H BIE :3EH 105
AN, BEFH 395 N) 156 OFEDHEEL, REDLH T
W5,
211999/ | 3)ukxk k7K Flood FLA—20% Assam M. Bihar M. Kerala JI . Tripura
07- I, West Bengal N IZIEZ 728 EEHT2H LT, 35 MK
WZBITD 3,212 DA AWK L, 15,058 FOR N EA
ZF T, EMNICEAE T HEOEIFAL NI T 367 412
DIF>TEY, 95 250 4 AL R ER D Bihar N TH 5D,
311999/ | 2)8&E | A427u | Cyclon | XU HAETRELEZE R A7 NRERA R
10/28 N e J5HES FEEFIIE T AT BB RN, Orissa MEFD
- Bhubaneswar “Ci3 8l {5 IFF 240~250 ¥ % fl ik
411999/ | PtAK | BEAK Flood THROMY OB EOLIE, A RFEE T 2400 1
9/21- AND N % 3K OIRZ ol E A% 1 CTuvd, 500 5 A
L ED AN % 23METe West Bengal @ 15 i [X 2k 2 iA Tp
EVIOHTEI D72 WK DERICSHENTNDERES
T3, 9 H & IZ1X West Bengal M . Bihar .
Madhya Pradesh JMIZZE M IC A B, Z<OH X Tt
IKDIFEEL TN,
2000 512000/ | 9ED T1E> | Drough | AV RIFEE T 70W 77 3 [E 72 L L #6 PHIZ &0 12
05 ft t HWERLOOBHDEAN 2T IE OO EICRE DN TV
B Bz E A H 3L O DX Rajasthan & Gujarat TH D,
Rajasthan (21X 9000 5 ALL ED A 2 2389
Rajasthan. Gujarat &HIZIEZ 722 FIE oD IR EE T IcB o
LTWD,
6 | 2000/ | 3)ukAk | Hkk Flood | AYRIZASFEDOEL A— LA EBRERICMESN
08— TW5, 6 HHAINLOEKIZED 850 7 ALL EOE R
D EEZITTEY, 11T 780 4L LomnEbh
IR TWA, 7T H DR DLUNS0EKIZED, &
12 Assam JM . Bihar JI . West Bengal . Himachal
Pradesh M TR ENKEL, ZRAV 7T NEWITS
KIBEENHE TD, Fo, KIBYIZEDHERbEAK D
# R CHEL T\,
2001 712001/ | DME | HE Earthq | 26 A B HLEE PR 8 BE 50 A AV RD=2—FY
01/26 uake —® 7 580 ~A/LDOBhujili i T~/ =F2—K 6.9 D
BN, SBIE, T H L 16,487 A, AEH
Hod 146,713 A, WIEEF BT 269,382 7 i K F R
¥1% 544,532 F CTH D,
812001/ |9*D F1X-> | Drough | 2000 FF O P EL A—2 M D/V HIc kY, Chhattisgarh
05~ fih, t M. Gujarat #N . Madhya Pradesh Ji . Orissa .
Rajasthan M CTIX D ERIESHE ML T\ 5,
912001/ |3tk | Btk Flood 2001 FEIX R OFE TR 2B KR NZ R EL,
07 24 OHLJTTHI 7,648,000 AW EZZ T, 70 AHIE
T, EMBE EREIL, 710,000 ~7Z—LIZ K Y, F D
EHEIE 700 TR,
10 | 2001/ | 2)3& @ | A2 | Cyclon | AR CIIR R OW F2 B BN EBEL, TDEEIZL
10/17 N e DHFIF LA BTFAREELR ST,
112001/ | 4HHd | #id4 < | Land AVFHEECTIH K, BN DOHEBIZLD T YRR A
11/09 | ~b Ul Slide L. D<Kt 40 ADFETE . 1OA DM T H RHE/R2> T
D,
2002 | 12 | 2002/ | 3k | ek Flood B MR WA= NTED AR AL HEB Assam Tk
06/17 KT, T HE O E LRI TV 50,000 A
NERBEIR>TND,
13 | 2002/ | 3)@ksk | kK Flood | AYRILETIHXEL A—rDEBIZLAERICIEE
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£ | No | & X % KREDESHE B =
HA
08/11 FrOF NS, D 7aEb 49 ADFEEFE N HT-LEND
14 12002/ | 3@tk | W Heavy | BV A—NCEDEMICED, A RHREETH AL
08/22 rain L7c, D 7e<et, 756 AT H A, 256 NS T LB
PERH 5,
15 | 2002/ | 3)#ksAk | #esk Flood AL RD T T TV % —MN Narmada )1 THEKR I AL,
09/05 H7adlt 5 ARSI #E AR, Narmada JI1VR =D 17
DR DK 400 FIRPRI X v TITREFEL T0D,
16 | 2002/ | 3)#ksk | k@K | Flash AVRACER TERIOK S FE AL, 2 SOHUIR NI E ITH -
09/05 lood Tro D7l 16 AMFET L, 4,000 ABFREE ST,
ELA—VDOEFITRS TR DOEA Y ELL L0
7K CTHhHD, BRI IIRK T ETTFIXSOWEICH
STV,
17 12002/ | 3wk | #kk Flood AVRBE LN T F5F L 2 TEY A— A0 K 3%
11/20 ELTND, BAKITEB AL, 256 ADFTTHEZHL
7o LLA A 721 THI 550 ADSETLTW5, £/~
1 700 5 AP ELZZITTBY Az RIBE N LTS
EHELHD,
2003 | 18 | 2003/ | 9)FD E3 Cold %é CEOAVRILEEANRL T T T o2 TIIZ I E B T
01/02 | fh Wave 250 APL EMRFE T L TWAE Ez BN TV,
19 | 2003/ | 9D Epi! Avalan | AV RENRF2ZZL DB DT I— AZ KR TE EITL
03/07 | fth che DERMNIEA, Dl 17 AT
20 | 2003/ | 3Ptk | M Heavy |20034E3 A 13 H. WA EBA2ELAICIVA D
03/13 Rain West Bengal )N THEH 154 . A# 5004 0L Eick X
SPENHTND,
21 12003/ | 2)8&FE | BEMH | Hailsto | BJAEHE T & 0E H 231 KD West Bengal #15 D
03/19 I A rm Bankura, Hooghly, Howrah T34 L7=, £#& 1% 30 AT
DIFY ., AlEE 1T 500 AL ETHD,
2212003/ | 2)iE | & Storm | A NALHMUEIZ T, EREBFEAEL, D7l 34 AN
04/23 T, 300 AAE L,
23 12003/ | 9)FD Bl Heat ZZ8 AT EA L TIRB I o=z et 198
05/23 | i Wave AN LTI m 26T,
2412003/ | )Pk | K Flood | # 2 [l 72<BEVHE VB NIZRV A RO Assam M Tk
06/18 KNI LTz, 400,000 ANSEE R Z IO e A2 f870<
INTWD, AU RBUF O #IZEDE, western Nalbari,
southern Karimganj, southern Hailakandi . eastern
Dhemaji @Ml OEWHEELZ T TS,
2512003/ | 3)@kAk | k@K | Flash A >R ® Himachal Pradesh @4k o 5k B35 TRl
07/16 Flood WCEDE AR NF AL, D 7Eh 19 AL, £17H
@i%tﬂja:;éﬁﬁﬁbﬂ\éo
26 | 2003/ | T | BeAK, Flood, 4V1€@tv?%&ﬁit$iﬁfm\éiﬁfﬂnf /“)/mi 6
08/05 | M4~ | Land BB T A=V OB BIZLDFEROHIC, T
) Slide RO ULKNFEAL ., 26 AULN?Et 400 ﬁﬂwﬁi%
o7,
27 12003/ | 3)@kAk | k@K | Flash AVRACE TR S FE AL, 20 AW I-BZN
08/31 Flood 55D,
28 | 2003/ | 2)3®@E | A2 | Cyclon | AR BEROUE I TH BUCIV D 72Kl 45 AR
12/11 N e Lz, ZOBEBUIEMLUWE EE K ELTZH0 .
Andhra Pradesh JN O I WO » CTILE R 23 2
THREDHWEEZ T,
29 | 2003/ | 9)FD &P Cold NI TTvabA  RIbE 7= 120, é%
12/25 | fh Wave 92 AMWETC LT, 7)%'\7;0/([&*0) D EEEZAEIT
— WEEIL 574 NI
2004 | 30 | 2004/ | 3)ukik $kWu/K | Flash 2004 4£ 6 H 8 H. 4%‘%%&(«%%@)!!@%*4:;@
06/08 Flood | JIEBEEILEDEL TV A 22330 ABHFEV <oz,
312004/ | 3)ukAK | BK Flood A2 K Bihar M TIEALE 2 H Ozt IcE A8 E 23 ¢
08/26 BV, 30 AN, 125,000 ARFEEL 77, # 2 Hl
IZ Madhubani, Sitamarhi, Banka, Bhagalpur,
Muzzaffarpur. Sheohar 72 E 2K A TWS,
32 12004/ | 3)utsk gkfimsk | Flash A RALER @ Uttar Pradesh N o % 7" — L Hi X C &8k i K
09/22 Flood DAL, FEM/IEES, 4 AHFVNE T LT,

55




£ | No | & X % KREDESHE B =
HA R
3312004/ | 3)#ksk | gkAusK | Flash AVRILER, N T TT v a RN L TIEHEH SO
10/09 Flood FHICE L mICAHATb, 223 AW AR
BOWTRAKDOHEEIZHW, D7ty 144 AT L
CEzbN T2, AR TIZIEE 28 100 A Eo7=,
3412004/ | B)HEH | HE Tsunam | A<M TR EFIZ 40 E TR KBEEO~ S =F 22—
12/26 i K 9.0 DHIEICKY, KREWEAFHAEL, B KT 9,479
AN L, 3,000 AT H AR LIRS TND,
2005 | 35 | 2005/ | 9)%FD = A Avalan | AV REETFTOHII— LT, iF 20 CTHELZ VWEE
02/19 | 1t che NHY, 100 ALLEMIET, 512 100 ALLERTTH AR
Iz > T B,
36 | 2005/ | 2)58E | J& Storm | A F®D West Bengal M 23HICEEDIL, 13 ADIET .
04/30 2,000 Bl EOF R PBIEE LM 5 Y /[ME 2T,
37 | 2005/ | 2)5@ A J: Storm +WE B IZA> R ® Andhra Pradesh JN Z @ 2388 7L
04/30 EH 18 AL, ZLOAGENNIELY BME AT,
38 | 2005/ | 9)FD EAPS Heat EORKIEMD 50 EiriZ72b4 KD Andhra Pradesh }%
05/17 | fth Wave Y Orissa DM T, B 12D 7a<Ed 25 AT L
7= EBF Y R DME 2 T2,
39 | 2005/ | HHg | #19X | Land A RIAETHEB D FHF K Nagaland JN T, #1940 i2ky
05/26 | Y ) Slide DIl 12 AP, HEHMORZENHELZ T
EX RN Bz T,
40 | 2005/ | 3ukA | Hhk Flood EUA—V ORI MR FEE, WEEA R Ttk
06/30 DA Dl 127 AMFETE. 25,000 ARFEE K-
7=
41 | 2005/ | 4)H 9 ek, Land ARV &L D Maharashtra N THI =Y Lk K 3 AL
07/27 |~V H9~~ | Slide, Too AVRYFICEDE, ZHITED D 72K LY 850 ADNBE
Ul Flood T8 10 ADMTHARBHERY, EoRFH P LTS
DI SAPIE T LTS B 2 BTz,
42 1 2005/ | )Ptk | gkFgK | Flash ARALEB DPGHEER T Uttar Pradesh M TEERLK 2358
08/27 Flood L 24 APWEEL, ZREEBBREAK L,
43 | 2005/ | 2)FRJE | & Storm | WML WEDSA L R ER DO Ik 288 D7 ey 34
09/20 ADBET 5 5NN ESREEEL T 5,
44 | 2005/ | DHUE | #E Earthq | 23%F A& T 38,000 ADKEMZ A2 HL TWDIRVHLE
10/08 uake W0, AV RFEIB TFTOHILI— LT TH, SEEKITE
X% 1,300 A, AEFHE T 6,200 ALL EIZEL,
45 | 2005/ | 3)Hksk | Hhak Flood | AYFEETIX, SHMZERNfE, 2cknd ity
10/23 10 AMFETLE, ZL T HHD AN & M3k K IZ KIS R
REL7p o> TUND,
46 | 2005/ | )Lk | HEK Flood 20054 11 H 25 A, AR #80> Tamil Nadu M Tk k
11/25 MWIEAL JRMELE 2 B O SZR KT DA FNT-,
ZHIC RV D Al 75 ADFET, 53 ADAELT,
47 | 2005/ | 3)ukA | £ E | Torren | 20054F 12 A 5 H. AR D Andhra Pradesh #N T
12/05 i tial LR EMICEY 21 ADRT . BT ARNFELST-2LH
rains EEni,
48 | 2006/ | 9)FD 33 Cold ARAEBTIE, 20 70 EW THREORIE AT &KL, Z
01/08 | fth Wave DFEEPIZEY 130 ALL ENET LT,
2006 | 49 | 2006/ | 9)FD o Heat AR TEETA IR I K0 D7l 27 ADSET
05/10 | 1t Wave LTz, TNESZ T TAV R EROITEIL, B 61 it
EESFDHIEDICERBEBRDITHED DI R LT,
50 | 2006/ | 9)FD %= Lightni | 2006 4F 5 A 20 H . Fr 22— HICAARIC EELE-A
05/20 | fth, ng BRARO2METRN HEFICLOBADEEEL 20 A
NI LTz, AR E D Andhra Pradesh 1 T3 72<
EH 12 ADFETT . West Bengal M TIX 8 AT LT,
51| 2006/ | 3)#tsk | gkAasK | Flash 2006 4 6 A 9 HAVRILHE O T w3 24 TEAZ K A3
06/11 Flood | 34 L., RVITF WA 2 2@ E O, 130 AT
L7z, bR EDE D721 Goalpara #ill THY . At
23072t 80 AMEEIEIC/ARY, 4 THIT I A E N
W5,
5212006/ | )4 | #ik. | Flood, | AXROLASAHNERICHEDIL, ZHIZEVE k&
07/04 | =V #i4~ | Land TR ER AT A 32 ADIETS L., 4@ 5 oo K i ek
v Slide WCET A2 OEIFICKEEL 50T,
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£ | No | & X % KREDESHE B =
HA R

53 1 2006/ | 2)#EA | E> A | Monso | B A—rfIZLVALR® Uttar Pradesh PN 0 K 45 A3

07/08 —>Ff |on RAKL, HRIZHTTHIE, FREOFEESEITED 21
Rains AT LT,

54 | 2006/ | 3)ukAk | #Hkk Flood B IR AEIC ISR B KICED AR, &
08/04 HCIX 42 ADFET ., Bam ADSREREL 7=,

55 | 2006/ | 3)ukA | #hk Flood EUA—V, PEAKIZEY ARV ER D Rajasthan #N C
08/27 130 72<ED 130 AMFE T, JA &1 BH oD ik 2392 K L

7=
2007 | 56 | 2007/ | 9)FD £33 Cold EWP R BLOREH A REEW, Db 2218
01/05 | 1t Wave T80 AT Lz, FKOKFIIHRKR 2R HERLE
N FZDORWATHIZH OIS EIT -7,

57 | 2007/ | 3)ukA | #kHa Flash 2007426 A 18 H, AV NHEEABE - HIC L D8k

06/17 AK.E | Flood, | K&EITEVD7AKEld 16 AN L,
Lightin
g

58 | 2007/ | 2)F®E | & Storm | 2007 % 6 H 23 B, &AL A L REFE D Andhra

06/23 Pradesh M Z B D7 ld 45 AMFET , T ADBHE
Y o

59 | 2007/ | 3tk | W Heavy | AVFHEETIZ4 HBICBEEEMICIVET AL

07/06 rain REETHY, MUV TREMEEREML T D, —F
THETHAINTITT o aTIE R ALY 2 A0
FET LT,

60 | 2007/ | )Ptk | K Flood ARTH5 BRIV W RICEDH K D729 Tamil
10/30 Nadu N Tl 72<th 13 AMSE T LIz,

2008 | 61 | 2008/ | 9)FD EHA Avalan | AV ROHII—NVHT TIEEFICLVF AN E L. 20
02/09 | ches AWML, 15 AT H AR E/RS>TND,

62 | 2008/ | 9)F>D o Heat FE B0 A U FAE IR Tk, [IRREK 40 B X

04/02 | th Wave (K 110 ) Lo IcID, D7pit 17T AL
T3,

63 | 2008/ | 2)5@E | J& Storm | AVREBUFHA Y EIZLAE, 2008 £ 5 A 14 A | Uttar
05/14 Pradesh N TR AEL7- BT A DIEEZE LN 94 Nilizo

7=

64 | 2008/ | 2)sRE | Storm 2008 4= 5 A 18 A, AU FIALFR TR EICEY 13 AN
05/18 L. 13 ADAELE,

65 | 2008/ | )Pk | K Flood 20084F 6 H 16 H, A RY Bickdé, b TEL R
06/16 — IO RKRICKOERFIAK, T <ORFAEL, 256 AN

FET-, 200,000 A HSHEFEL 7=,

66 | 2008/ | )Pk | HEK Floods | BV A—UFMICHETHIEMICEVPEARDBIAL, 1
08/20 Rt R ETIE5 5 ADNFE Ko7,

2009 | 67 | 2009/ | 2)5RJE | EH Tornad | 2009 4F 4 A 1 HAVRY R ORI ICEDE, BHEE
04/01 o 60 LL F R ZEE &N, 10 ADFET . %100 A A
BL-d,

68 | 2009/ | 3)ukA | Hhk Floods | A RHER Orrisa M TiE 1 @BV 25 nEr A—r

07/20 MRS LR 2T AL, D 7edEd 36 AL, R
50 TR AK Lz,

69 | 2009/ | 3uksk | Hek Floods | ZERICLDHAK T, AU FEETIXZZ 5 HMTh 7t
09/30 200 AT Lz, THIZED TR @/, ]
~ TABDAN &2 NFEEKoT,

2009/
10/04

2010 | 70 | 2010/ | 9)FD E33 Cold ARALE TIE B OO0+ AT L TND
01/04 | fh Wave
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@33 s 0> 3L
A ¥ ROFSEEHIE, BTFO L2 T 5,

O &I E
2004 FICEF VNV OB R A % KE LI2IEH, 2005 FIZ X5 KL (The
Disaster Management Act, 2005— DM ACT, 2005) ZfHl|E L 7=,

ORF K #A 4
BisRER, GHH, A RIAVEZREL, TNoD0FEMEZMET 2L LTy
#H %%E LT AHEFE K FTES (National Disaster Management Authority (NDMA))

DEEINLTWD, ZMITiE., MEHKZEE S (State Disaster Management
Authorities (SDMAs)) MEKE LTV D,

72 NDMA Db & KEEBR XOCREXISDO OO ANM B K& et 555 &
LT, EEBKTH2S (National Institute of Disaster Management (NIDM)). iR
WA R EN IS ZIT OB E LT, EEKESICEE (National Disaster Response
Force (NDRF)) MEXE I T2,

OBRF K EtE
B S8 0y BRI R L L 72 3H I 1T 22 0 s, 8B 1L BIE S 5 4 AERFHE (2007-2012) OH D
TBREE & XMEAE)) OFICHKICET 2R H 0 B SRICEE U 72 B 7l ~ 0
BLRE DB ERBR 5T d,
F. BISIEICBW TN Z LIS KB O EN KD S TR Y, N B 5 E
DT A KT A2 2007T 87 HIZRITENTWVWD,
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(2) g RY DK &L FERE
DA > FEWNIZE T 23 R0 D@z >N T

A4 FOHFT YL, B~ T PILARE AL O BB & OV O & B80T <
BELTWD, £, e T VYOMBEHOM T RV ICKEREBRELZRITT L LBIT,
FUA=VICE DR N DER L R> TN D,

A TIZA > FoELEHE (K330 77 kn®) OB X Z 1692 H 72D 49 77 kn (T, Hi9
RO OfERMN S D, (LA HEO 9 77 8000kn* X, &~ T YLk, =L F ), 77— F—
R, BEOHMEEHLO —EOT T4 >3 —~< O, X395 2000km? O #4y %
=ie,)

A FOHRERK 20 MNTEL2 2T XD DERIHLH, 26055, Sikkim N &
Mizoram JNiX, FERITERE D mWT T AIZFHis TWDH ( (FXZKE @ Very high
hazard), ¥ 7-. Jammu and Kashmir . Himachal Pradesh JIl, Uttarakhand #} . Arunachal
Pradesh . Nagaland JN. 3 & O Manipur N O #X O KE 4S5 1E, R TRERE O SV HE
WIZ#% 442 (FRA LV Highhazard), E#ilk Ti%., Karnataka /N, Andhra
Pradesh J. Tamil Nadu /M. Maharashtra /. Goa Jl. Madhya Pradesh M. 3 & O\ Kerala
MEWSTEJRR e mBEHAFICHFEEOBEREDH DY — BIEB>TnD (PR - v
v 7 f4 : moderate/moderately high hazard),

B-2 AV FOMBICETAIMIRYDBKRETY T

——— o
("" il LA T Be' T3 B W IN':,I

| |
b . s .
| an L\

| ’Jr/ LANDSLIDE ZONES o
| a B very high hazam \
;,r X ) Eﬂ High hazasd :'I|
| 4 O gepiigoonir| | |
e | Leww hazaid !"‘I
I| [__]Vveryiowhazard III
'!: ——2 ar B “_11 Jr FI"—'-_ Lmﬂ

———— T

H i : Geological Survey of India(GSI) AR —Ab_X—T XD
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A FCBF2EFOMT Y KEFEOHEIT, LT LB THD

£-9 ALRICBHREEDBT Y KE

B TREEHEY R — b X7 &) (OR)FH 2078 B A4S (JAXA) ) OFHIZ IS X 1Ek
H:RYATLOERIZ, 7TOT7HEE 22— (ADRC) ot T aiFE@icikS<
E=3 N| FAHM KEDESE = RE-TH
0 TEHE
2001 | 1 2001/11/09 | Hid v Land Slide | AURFMETIHK ., ZEMOFEIZLDH | 3£ 40
FTRONRFEAEL DRLEBA0 DT, | AITHA
10 NDMTH AR EZ2->TND, By 10 A
2003 | 2 | 2003/08/05 | k. Flood, AVROe~T Y G AT O/NS/RBT X | FEH 26 A
Hi4-D Land Slide —VUTIE6 BRIV ZE A= D | ULk
BN LD DD, HF~houk Kk
MIFEAL, 26 ALLEDFET, 400 {4723
EX S ey
2005 | 3 | 2005/05/26 | Hi9-=D Land Slide | A RIALEEF D Nagaland )N T, #3<0 | Z8E 12 A
I 7edlt 12 AL, BLE A
FRPEEZ T LY RBMEZ T,
41 2005/07/27 | dhAk. Land Slide, | A>RPE B Maharashtra M CHi3 =0 & | 3£ 850
bziihe AN Flood R DNFEA L, AR FIZEBE, 2 AN ATH R
NI 7K 850 AMETE, $ 10 A | BH 10 A
AT H A L0 | [EHORE R H .0 HT
BHDHL AP LTS B2 DT,
2006 | 5| 2006/07/04 | #tik. Flood, AVRDLNRNAHINERICAHEDIL. | 3EH 32 A
4 ~=b Land Slide | 2uickvt/kE LR BRI R AL 32 AN
FETC L, 4l 5 oo A Hi sk o e A &
DEIFICKEEL 25U,
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@4 v Foth3 <y 2T 57

A RPODOEMEORIEREEZEEAD L. A FOMT XY I 2BE . U
To@EY TH D,

OAf v RTIE, T RYVKFICELSHENTEY, ZOFOKFETIEIROBEELZH -
FETHDH, TN REBICHLTE2aI2=7 0, FHABRELZ2VCEFT L
EWERDH D, KR TRVICEHT LT — 2 X=X, T XD "= R~vy 7
FESLY AT THAA Y MIETIEROBHLNZNLE I AL L~y TOD
ik, <0 TR L CREMAICKREZHECLT-DICHETH D,

OHtF~=VICHT 2 U A7 L *EMFOMAENTE1T5 T rE A, B TFEM
CEHBEET D LOREBILL THEDTH S,

OWIHEN MR D & DMK DR & 1T, R ERE®R S AT A0S, Hd~0 A

AN=ALOE=ZY 7 FIHFTEEZATORIEENIL, #d X0 RE L TIEFIC
AN THL T MEFHCF v ST A BT 4 7B RBRICHEFICHLTH S,
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(3) BELNEELORERADARELE EBEKNGZ—XDIEE

A PP OEMECREMREZEE AL &, FREICE
K72 3 =— X%, LT o

®-10 1

nThH D,

F D WFIE D T REME & R
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<Briefing paper>

+ NDM Guidelines on Management of Landslides and Avalanches in India (No. 1)
(Writing by Mr. Surya Parkash, Ph.D.)

+ NDM Guidelines on Management of Landslides and Avalanches in India (No. 1)

(Writing by Mr. Surya Parkash, Ph.D.)

<Book >

* Micro-finance and disaster risk reduction
(Edited by P.G. Dhar Chacrabarti Mihir R.Bhat)

+ Disaster & Development (Volume 2, Number 1, May 2008)
(Edited by Journal of the National Institute of Disaster Management, New Delhi)

+ Manual for Drought Management (November 2009)
(Department of Agriculture and Cooperation Ministry of Agriculture, Government
of India New Delhi)

- Disaster risk reduction for safe development A Study of Corporate Practices in
India
(Edited by ISDR, NIDM)

* The kutch earthquake 2001 Recollections, Lessons and Insights
(Edited by NIDM)

* Trainer’s Guide for Training in Hazard Resistant Construction To ensure effective
training of artisans for vulnerability reduction
(Edited by National Disaster management Division Ministry of Home Affairs
Government of India)

* Women as equal partners Gender dimension of disaster risk management programme
Compilation of good practices
(Edited by GOI-UNDP DRM PROGRAMME)

» Training of trainers manual on gender mainstreaming in disaster risk management
(Edited by GOI-UNDP DRM PROGRAMME)

- Manual on Hazard Resistant Construction in India For reducing vulnerability in
buildings built without engineers
(Edited by National Disaster management Division Ministry of Home Affairs
Government of India)

* Good practices in community based disaster risk management
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(Edited by Government of India)

* Training Calendar 2009-10
(Edited by National Institute of Disaster Management)

- Hazards, disasters and your community Ver. 1.0
(Edited by National Disaster Management division, Ministry of Home Affairs,
Government of India)

- National disaster management guidelines Management of landslides and snow
avalanches (June 2009)
(Edited by National Disaster Management Authority, Government of India)

+ National disaster management guidelines Management of earthquakes (April 2007)
(Edited by National Disaster Management Authority, Government of India)

» Training module for non—-governmental organisations on disaster risk management

(Edited by An initiative under the GOI-UNDP disaster risk management programme)

<Pamphlet>

- Disaster risk management—document series Cyclone resistant building architecture
(Prepared under GOI-UNDP disaster risk management programme)

* Disaster risk management—document series Detailed seismic assessment of masonry
buildings in seismic zone IV
(Prepared under GOI-UNDP disaster risk management programme New Delhi)

« Earthquake safe construction of masonry buildings Simplified Guideline for All
New Buildings in Seismic Zone V of India
(Prepared by Professor Anand S. Arya assisted by Jananjan Panda)

« NIDM Newsletter Vol. Ill, No.4, October—-December 2008
(Edited by National Institute of Disaster Management)

+ NIDM Newsletter Vol.IV, No.1, January-March 2009
(Edited by National Institute of Disaster Management)

<GD>

+ National disaster management guidelines Management of earthquakes (April 2007)
(Edited by National Disaster Management Authority, Government of India)

- National disaster management guidelines Management of landslides and snow
avalanches

(Edited by National Disaster Management Authority, Government of India)
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National Disaster management guidelines (Management of Earthquakes)

Executive Summary

Background

The Disaster Management Act, 2005 (DM Act,
2008) lays down institutionzl and coordinztion
mechznisms for effective disaster management
(DRA) &t the national, state, and district levels. As
rmandated by this Act, the Govemment of Indiz (Gol)
crested a multrtiered institutional system consisting
of the Mationasl Disaster Management Authority
(MDA, headed by the Prime Minister, the State
Disaster Management Authorities [ SDMMAS) by the
Chief Ministers and the District Disaster
Mznzgement Authorities (DDMAS) by the District
Collectors and co-chaired by elected representatives
of the local authorities of the respective districts.
These bodies have been set up to facilitate the
paradigm shift from the hitherto reliefcentric
approzch to a more proactive, holistic and integrated
approach of strengthening disaster preparedness,
mitigation and emergency response.

Soon after the NDMA was set up, 2 series of
consuliztions wereinitisted with vanous stakeholders
to fazcilitate the development of guidelines for
strengthening earthguzke management. Senior
representatives from govemment departments and
sgencies, academics, professionals, multilastersl
and humanitarian zgencies and corporate sector
representatives participated in these meetings.
These meetings acknowledged that several
initiztives taken up by government agencies in the
recent past have been significant and fzrreaching,
butthey slso highlighted the need fora holistic and
integrated strategy. On the basis of these
deliberations, the NDMA has prepared these
Guidelines for the Mansgement of Earthquakes,
(heraeinafter referred to as the Guidelines), to assist

the ministries and departments of the Gol, state
governments and other agencies to prepare DM
plans.

Earthquake Risk in India

Indiz's high earthquake risk and vulnerability is
evident from the fact that sbout 59 per cent of
Indiz's land area could face moderate to severe
earthguakes. During the period 1990 to 2006, more
than 23,000 lives were lost due to 6 major
garthgquakes in India, which also czused enormous
damage to property and public infrastructure. The
oecurrence of several devastating earthguakes in
areas hitherto considerad safe from earthquakes
indicates that the built ervironmentin the country
is extremely fragile and our shility to prepsre
ourselves and effectively respond to earthquakes
is inadequate. During the International Decade for
Matural Dizaster Reduction (IDMNDR) observed by
the United Mations (UM in the 1990s, India witnessed
several earthquakes like the Uttarkashi earthquake
of 1991, the Latur earthquake of 1993, the Jabalpur
garthouake of 19597, and the Chamoli earthgquake of
1999, These were followed by the Bhuj earthquake
of 26 January 2001 and the Jammu & Kashmir
garthguake of 8 October 2006,

All these major earthgquakes established that
the casuzlties were caused primarily due to the
collzpse of buildings. However, similar high intensity
earthguakes in the United States, Japan, etc., do
not lead to such enormous loss of lives, as the
structures in these countries are builtwith structural
mitigation measures and earthquake-resistant
features. This emphasises the need for strict
compliznce of town planning bye-laws and
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earthquake-resistant building codes in India. These
Guidelines have been prepared, taking into account
an analysis of the critical gaps responsible for
accentuating the seismic risk and of factors that
would contribute towards seismic risk reduction,
to enable various stakeholder agencies to address
the critical areas for improving seismic safety in
India.

Cwverview

Long-term and sustained efforts are required
toaddress the problem of earthquake risk in India.
Thess Guidelines have been prepared to reduce
the impact of earthguakes in the short term and the
earthquake risk in the medium and long temn. They
recognise the enormous challenge in improving
seiamic safety because of the inadequate numbers
of trained and qualified civil engineers, structural
engineers, architects and masons proficient in
earthquake-resistant design and construction of
structures. They also acknowledge the need for
imparting training in earthquake-resistant design
and constructionto faculty members inprofessional
colleges, for revising the curriculurn in professional
courses, and for creating public awareness on
seismic risk reduction features in non-engineered
construction in earthquake-prone areas.

Guidelines for the Preparation of DM Plans

The Mational Executive Committes (NEC) will
prepare the Mational Disaster Management Plan
which will beapproved by the NDMA. The Ministry
of Earth Sciences (MoES), as the nodal ministry
will prepare the Earthquake Management Flan
covering all aspects like eathguake preparedness,
mitigation, public awareness, capacity building,
training, education, Research and Development
{R&D), documentation, earthquake response,
rehahilitation and recovery. The Indian Meteorological
Departrment (| MD) will be the nodal agency for the
rmonitoring of seismic activity while the Bureau of
Indian Standards (BIS)will be the nodal agency for
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preparing earthquakeresistant building codes and
other safety codes. All such key stakeholders,
inzluding central ministries and departments and
state governments/SDMAs will develop detailed
DM plans, recognising the seismic risk in their
respective jurisdictions, based on these Guidelines.
Similarly, the SO AS will lay down appropriate
Guidelines for the preparation of DR plans by Urban
Local Bodies (ULBs), Panchayati Raj Institutions
{PRIs) and district administration, keeping in view
the seismic risk considerations in their respective
areas. TheseCuidelines are drawn up in the context
of arigomous Risk Management {RM) framework to
ensure the effectiveness of DM plans that are
developed by various agencies. Communities and
ather stakeholders will ensure compliance to the
town planning bye-laws, earthquake-resistant
building codes and other safety regulations, aswell
as their effective enforcement. The state
governments/SDMAs will be responsible for
revieswing and monitonng the implermentation of the
Ok plans.

Structure of the Guidelines

These Guidelines consist of three broad
sections: (& the context and approach to the
managemnent of earthquakes in India; /& an outline
of the specific Cuidelines; and jo/ a broad overview
of the DM plans to be prepared by the central
rinistries and departments, state governments,
other stakeholders and nodal agencies.

{al The first section covers the following:

« an overview of the earthquake risk and

wulnerability in India;

& brief review of the status of earthquake
management efforts;

an overview of the recent inttiatives of the
government for ensuring earthquake risk
reduction;

an identification of the critical areas which
require special attention to ensure that the



overall strategy for the management of
earthguakes in India is holistic, integrated
and supportive to the development
aspirations of building a modern nation;

an outline of a rational RM framework to
institutionalise systems and processes to
make earthquake safety in India a
sustainable strategy;

an introduction to the siz pillars of
earthquake management, with prescribed
time lines for the effective implementation
of the various activities; and

an overview of the issues which need to
be addressed to ensure the effective
implementation of the plans formulated
based on these Guidelines.

{b! The second section outlines each of the six
pillars for effective earthquake management inIndia.

{o) The third section provides an ovendew of the
O plans to be prepared by the central ministries
and departments, state governments, other
stakeholders and nodal agencies.

Special attention needs to be given to ensure
the earthquake safety of non-engineered
construction in rurgl areas, as more than 61 per
cent of the buildings in rural areas are built with
mud &nd clay, stone, brick andfor concrete,
compared to 26.7 per cent of similar buildings in
urban areas. The large number of fatalities due to
earthquakes in rural aress during the period 1990
to 2006 also makes it imperative to pay special
attention tothe eathguake safety of buildings being
constructed in these areas.

The Six Pillars of Earthquake
Management
These Guidelines  envisage  the

institutionalization of stakeholder initiatives, by
involving communities and other key stakeholders,

70

covenng pre-disaster components of mitigation and
preparedness based on scientific and technical
prinziples, as well as on indigenous technical
knowledge and building technigues. They
simultaneously address the incorporation of multi-
hazard resistant features in the reconstruction of
damaged buildings and outline the strategy for
strengthening the post-disaster components of
emergency response, rehabilitation and recovery.

Even though earthguake-resistant building
codes and town planning bye-laws and regulations
gxist, these are not strictly enforced.

Given the high seismic risk and earthquake
vulnerability in India, these Guidelines require
all stakeholders to ensure that, hereafter, all new
structures are built in compliance of earthquake-
resistant building codes and town planning bye-
laws. Thiswill be taken up as a national resolve.

Thisis inrecognition of the seriousness of the high
seismic risk in India and the increasing trends of
urbanisation and modernisation that demand the
construction of flyovers, multi-storied buildings,
super malls, techno parks, et in metropolitan
cities thereby multipling the risks manifold.

Thefragile built ervironment in India, especialy
in moderate and high seismic risk zones, is a matter
It is neither practical nor
fina ncially viable to implerment strengthening and

of serious concern.

retrofitting of all existing structures in moderate and
high seismic risk zones in India.

These Guidelines emphasise the need for
camying out the structural safety audit of existing
lifeline structures and other critical structures in
earthquake-prone areas, and carrying out
selective seismic strengthening and retrofitting.

Apart from these two sets of initiatives which
are aimed at improving the seismic safety of the
built ervironment, these Guidelines also emphasise
the need for strengthening enforcement and



regulation, awareness and preparedness, capacity
developrment {including education, training, R&D,
agnd documentation) and earthquake response.

As mentioned earlier, these Guidelines have
been prepared through a series of consultations
with key stakeholder groups in New Delhi, Kanpur
and Mumbai. These consultations identified the
critical factors responsible for the high seismic risk
in Indig and prioritised six sets of critical
interventions, which have been presented in these
CGuidelines as the six pillars of earthquake
management. Theywill help to:

1. Ensure the incorporation of earthguake-
resistant design features for the
construction of new structures.

2. Facilitate selective strengthening and
seismic retrofitting of existing priority and
lifeline structures in earthquake-prone
areas.

3. Improve the complisnce regime through
appropriate regulation and enforcement.

4. Improve the awareness and preparedness
of all stakeholders.

. Introduce  appropriate capacity
development interventions for effective
earthquake management {including
education, training, RE&D, and

documentation).

6. Strengthen the emergency response
capability in earthquake-prone areas.

Milestones for Implementing the
Guidelines

These Guidelines envisage two phases for
ensuring seismic safety. During Phase |, which is
seheduled to commence withimmediate effect and
conclude by 31 December 2008, the various
stakeholders will prepare their DM plans and carry
out specific sctivities aimed at seismic risk
reduction. These activities are the most challenging

A

ones, a5 the stakeholders not only clearly articulate
the earthquake safety issues during this phase, but
glso put in place institutions and processes for
rmoving towards systematic seismic risk reduction.
Theactivities to be camied out during Phase | include
the following:

+  Prepanng DM plans; revising town planning
bye-laws and adopting model bye-laws;
disserminating earthquake-resistant building
codes, the National Building Code 2005and
other safety codes.

# Training trainers in professional and
technicalinstitutions; training professionals
like engineers, architects, and masons in
earthguake-resistant conatruction.

* Launching demonstration projects and
public awareness campaigns to dis
seminate earthquake-resistant techniques,
selamic safety and seismicrisk reduction.

+ Enforcing and monitoring compliance of
earthquake-resistant building codes, town
planning bye-laws and other safety
regulations; establishing an appropriate
mechanism for complianoe review of all
construction designs submitted to ULBs;
undertaking mandatory technical sudit of
structural designs of major projects by the
respective competent authorities.

*  Developing an inventony of the existing built
gnvironment; assessing its seismic risk
andwulnerability by carndng out a structural
gafety saudit of all critical lifeline structures.

« Developing and undertaking seismic
strengthening and retrofitting standards for
existing critical lifeline structures, initially
as pilot projects and for other ctical lifeline
structures in & phased manner.

* [ncreasing theawarenessof earthquake sk
and vulnerbility and seismic nsk reduction
measures tovarious stakeholders through
sensitisation workshops, seminars and
public awareness campaigns.



Freparing D plans by schools, hospitals,
guper malls, entertainment multiplexes,
gte. and camying out mock drills for creating
greater public awareness.

Strengthening the Emergency Operations
Centre (EOC)network.

Streamlining the mobilisation of
communities, ciil society partners, the

corporate sector and other stakeholders.

Freparing national, state and district D
plans, with specific reference to the
management of earthouakes.

Freparing community and village level Dk
plans, with specific reference to
management of earthguakes.

Carrying out the valnergbility mapping of
garthquake-prone areas and creating
irventony of resources for effective response.

Carrying out earthquake safety education
in educational institutions and conducting
mock drills.

Strengthening earthquake safety RED in
professional technical institutions.

Preparing documentation on lessons from
previous earthquakes and ensuring their
wide dissemination.

Developing an gppropriste mechanism for
licensing and certification of professionals

in earthgquake-resistant construction
techniques by collaborating with
professional bodies.

Developing appropriate risk transfer
instruments by collaborating with
insurance companies and financial

institutions.

Setting up Mational Disaster Response
Force (WDRF) battalions, training and
equipping them.

Setting up State Disaster Besponse Force
{SDRF) battalions in high seismic risk
states, training and equipping them.

Strengthening the medical preparedness
for effective earthqua ke response.

These sctivities will be initizted by the central

ministnes and departments and state governments,

other key stakeholders and nodal agencies
concerned as parallel processes. A review of the
DA plans and activities carried out during Phase |
will be undertaken, from January to June 2009,
Thereafter, the plans will be revised and updated,
with special emphasis on areas that need greater
attentionto achieve the objective of institutionalising
seismic risk reduction. The activities of Phase | will

continue during thiz period and be further intensified

in Phase |l. The implementation of Phase Il wall
commence from 1 Januany 2010,

Table 1: Important Milestones for the Implementation of the Guidelines

[termn

Commencement

Action and
Date of Complation

Phase | Implementation of the Gu

idelines

Development of detailed action plans

With immediate effect

Complete by

undertaken in Phase I, and
development of detailed action plans
forthe same

foreach Phase | activity 30 June 2007
All gctivities of Phase | With immediate effect L nderway by
1 July 2007
hid-term monitonng and correction With immediate effect Complete by
of implementation plans of al 31 December
FPhase | activities 2007
Completion of Phase | activities With immediate effect Complete by
31 December 2008
Major review of gll action plans With effect from Complete by
of all activities of Phase | 1 January 2009 30 June 2008
Phase |l Implementation of the Guidelines
Identification of activities to be Initigte by 1 July 2008 Complete by

31 December 2009

Implementation of all Phase |l activities

Underway by
1 January 2010
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National disaster management guidelines (Management of landslides)

Background

The prevention of lo:
calamities is being viewed
India. In the past, the main
case of various disasters was
activities that included providing
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For a long ti
causing enormous
In 2005 alone, more
hazard in our country.






i} Selecting landsli
scales.

iv) Multi-hazard integ
v) Prioritisation of a

vi) Landslide risk zo




i) Surface measurements of landslide activity.

ii) Sub-surface measurements of landslide activity.

iii) Total regime measurements.
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These methods are wvery useful in comprehending slope
movement. However, only real-time monitoring of landslides can
pick up minor changes from minute to minute and helps in
understanding the dynamic behaviour of a landslide. Real-time
monitoring can give a sound technological basis for issuing warning
signals.

is the development of early warning

Early warning systems also comprise a scienlific and technological
base, mechanisms of dissemination and transmission of
information, and response capability on receipt of warning
information. It is imperative to execute a few pilot projects as pace
setters of early waming systems which will also promote confidence
in their operational capabilities.




iiiy Design of
stabilisation of sl




role and responsi
corporate sector;
rescue teams; structu
a loss assessment
Adherence to Legal
Improving the co
d enfo ent
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Organisations Associated v

There is a need to s
exclusively with all the
comprehensive manner.
Ministry of Mines will, the
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