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Natural disaster occurrence by first administrative level boundaries:

1975-2004 (Oct)
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Typical Slope Failure Alongside Prithvi
Highway (Krishnabhir)
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Typical Old Landslide Deposit
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Damaged Portion of Prithvi Highway near
Mugling

Subsidence
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Way to Pokhara (near Damauli)
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Debris Flow Alongside
Narayanghat-Mugling
Highway (2003)

Source point 7

Damaged Prithyi Highway nea?'-Marsyangdi Power House (2003)
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Damaged Road Sections due to Typical Failure Site Alongside Tribhuvan
2003 Rain (Narayanghat-Mugling

Highway) nghway (2004)




Landslide in Khotang, 2002 in which over 20 people died

Living with Landslides

Debris Flow in Bagarchhapp village, Manang district which killed many people
including tourists
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Flood
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Estimated Loss/Damage in Next Big Earthquake in
Kathmandu Valley (¢4 2002) , — e

Potential Impact due to scenario EQ in KV
(KVERMP estimated for IX MMI)

Impact Extent
Death >40,000
Injuries >95,000
Buildings destroyed/collapsed >60%
Homeless population >700,000
Bridges impassable >50%
Road length damaged >10%

Water supply pipes damaged ~ >95%
Telephone exchange buildings most
Telephone lines >60%
Electric substations most
Electric lines 40%

Densely populated Kathmandu Valley
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Glaciers and Glacier Lakes in the Nepal Himalaya
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Climate Change — Glacier Lake Outburst

Imja Glacier, Nepal - 2006. © Giovanni Kappenberger
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Thulagi Glacier Lake

Lake Lenglh {krm)

(Photographs: Adhikari 1996)

(Photo: Mool 2000) 1 76. LEhof
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Himalayan Glacier Lakes and Impact of Climate Change
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Location

e Population: 0.5 mil.

Disaster Qutline
o City altitude:

e Date: 5 May 2012 800m

¢ Time: 9OOAM B ZOOPM ’ E(l‘:ijtil)::;mﬁ()() m -
* Total 8 Flood Waves

- Dead: 31 W
e Missing: 40 (?) j
e Bridges (Suspension): 2 3 s
» Buses and Trucks: 4 2 S LEN

e Tractor: 1 : : r \59‘.53‘“,%“
e Property damage: 100 million rupees i et Rver /
+ Clear weather (no rain!)
+ No seismic effect (?)
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Debris Flow at 20km from Source Point

= (Photos taken by a picnicking boys)

Lack of preparedness to blame for Seti havoc: Experts e izsse
= T — Media
' Reporis

Scores of tasks left to be done
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Field Visit

About22 m

About 30 m from
Riverbed
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Field Condition

2012 JSCE Annual Meeting Intl RTM (Nagoya 2012.9.5-6)

Seti Dam

2012 JSCE Annual Meeting Int| RTM (Nagoya 2012.9.5-6)

fierial Survey
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Mechanism Interpretation

Landslide Failure?
Rock Avalanche/Failure?
Landslide Damming?

Snow-Debris Avalanche and Immediate
Slurrification?
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& Post-tlisaster NESA Image

2012.5.6 (NASA)

19.24 The

Figure

collision of India and

Asia about 45 million

years ago produced the L .

majestic Himalayas. Origin of the Himalaya
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Why all this in Nepal?

Eurasian Plate

Indian Plate
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Generalized cross section of Himalayas across mid Nepal showing
major thrust planes and continental subduction

| Kathmandu Valley |
I |
Lesser va Higher Himalaya l Tibetan-Tethys Himalaya

Te,a‘ S\wallks

MFT - Main Frontal Thrust, MBT - Main Boundary Thrust, MCT - Main Central Thrust,
STDS - South Tibetan Detachment System, ITSZ - Indo-Tsangpo Suture Zone
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Geophysical Division and Tectonic Thrust Lines

NEPAL: Highest 24 Hour Precipitation
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MCT: main central thrust
MBT: main boundary thrust
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Narayanghat

Sowe: (GIMOD, 1996, Climatic and Alfas of Nepal, CIMop
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Roadside Landslide Hazard Mapping

along the | | |

Y ~280m Aerial Photo (1:50,000)
/
| ‘ Topo Sheets (1:25,000)
l Field Survey, inspection
~180m Krigtr st
- et may -
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Landslide Mapping :

Prithvi Highway || :J
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ATYPICAL EXAMPLE OF MAKING NATURAL SLOPES PRONE
TO FAILURE

(Common Practice in Road Construction)

+ Tribhuvan Highway |
ey s s s P —

‘* * Tribhuvan Highway Il
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Road Building: Slope Cutting, River Bank Encroachment
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Building Roads over Landslide Mass Failure-prone Slopes of Nepalese Mountains

Landslide mass

5 S, f
Build Roads over these Slopes??
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Typical Road Alignment on Nepalese Mountains

= 4 i

.

Building Roads over

Landslide Deposits?

Aseries of landslide on the left bank of the Bhotekoshi
River. Location: north of Barabishe near Daklang
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Building Roads Along Rivers (encroaching River Bank) Building Roads Along Rivers

Tk

Banepa-Sindhuli Highway
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Building Roads Along Rivers

GENERAL vitW o
FUAD COMSTRUCTION
CTA 5+ 3554 200

Landslide on the right bank of the Bhotekoshi River.
Location: north of Barabise
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Networking with

Hazard Maps

Early Warning - - -
Ehime University
Education
« National Disaster

Prevention Plan

‘L\\ -
Earthtjiake, Landslides,
Flood, GLOF™ ¥

» Structural, Non- )
structural Measures Nepal side i
> Financial Difficulty Network . *

k\ﬂ,,\

Nepal
Model

Replication in
other Asian

y Ehime University § ,*

\ S~ special Graduate %~
~| Course on Disaster.

_ Mitigation Study

Research Base Consolidation in Nepal (2001 onwards)

% 10-year investigation with the support of Japan
Government

< 12-time international seminars and conferences including
institutional and individual network building

< Four-time Letters of Appreciation from Nepal Government

< Memorandum of Understanding with five major Nepalese
Academic Institutions

< Placement of Ehime University Satellite Office in
Kathmandu (2006.5)

< Beginning of Special Graduate Course on Disaster
Prevention Study at Ehime University (2007.10)

< Joint programs with Japanese University Alumni (JUAAN)
in Nepal (more than 200 members)

< Collaborative research initiatives with Nepal Engineering
College (focusing on Landslides and Earthquake)

< Beginning of Master Course in Disaster Management with
Nepal Engineering College (talks in progress)

< Many-time Nepal programs at Ehime University
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Disaster Management Disaster )
o Databs

: Integrated Disaster 1 Plan

Landslides %+ 36kmx36km GIS = Reference book
i : preparation in Nepalese

database preparation

LTI A + Benoorieachers vanng
. mapping along major < Program conduction in
Earthquake highways Schools
. <+ Kathmandu Valley Geo-

info Database
preparation

|

R uonebisanul seak o

Glacial Lake,

Method

O International Students (Master, Doctor), Visiting Research Fellows

O Field Survey (Investigation)

O Research Meetings (Symposiums, Conferences, Seminars, Talk Programs,
m]

m]

etc.)
Collaborative Programs with Government and Non-Government Agencies
Contribution to State Disaster Plan

MOU Signing Ceremony (2006.
——

2013/3/26
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Satellite Office Launching Ceremony (2006.5.28)

Reporting of the Activities to Nepal Government

Environment Minister
participating in an
International Conference

2012 JSCE Annual Meeting Intl RTM (Nagoya 2012.9.5-6)

e

Education Minister

participating in a Seminar
with JU Alumni
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=
NTV programs on
landslide issues in
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Appreciation Letters(pc, Dor,
Nepal)
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Planned Network for Integrated Disaster Management in Nepal

DMG: Department of Mines and Geology
DHM: Department of Hydrology and Meteorology
DSC: Department of Soil Conservation

DWIDP: Department of Water Induced Disaster {
Prevention f
ICIMOD: Int Center for Integrated Moutnain :
Development Scientific
- Societies
NAST: Nepal Academy of Science and Technology WEA Nos
NEA: Nepal Engineers' Association NGTS, etc.) ;
NGS: Nepal Geological Society A Disaster
NGTS: Nepal Geotechnical Society (TU,KU,PU, nec) Mitigation
TU: Tribhuvan University Network Nepal

Community
(DIMNET Nepal) Forest
Dept. of
Forest

KU: Kathmandu University
PU: Pokhara University

nec: Nepal Engineering College

NGOs: Non-Governmental Organizations

INGOs: International Non-Governmental
Organizations

DDM: Department of Disaster Management
NMC: Nepal Medical Council

DOBUP
NPC: :
DOI: Department of Irrigation | Municipal Offices,
DOR: Department of Roads Sodialolubs  ppcsvncs

DOBUP: Department of Buildings and Urban
Planning
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Nepal side
Project Plan and
Partners

ajo| o Wl [z

Tiepal Cantre for Dt | (]
Managerart [ . - - -

Organogram of the Proposed Research Project (Nepal-side)

Team Leader/Chief Researcher
Prof. Dr. Bishal Nath Upret (TU)
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Research Plan

«MFT Trench
Investigation (field measurement, | - and analysis system technology fr fire resistance

“KTM Valley ground | siabilly analysis) |+ Basic measurements | development in racitonal thatched roofed
dynamics ic i house in Teral

“KTM Valey ground | mapping, basic data | from radar glacial moraine | » Live demonstraton for public
modeling colletion « Flood model analysis | ~ deposit falure awareness

. analysis
acceleration landsice topography. «Modeling of flow her' raining
measurementin KTM | identiicaton

\,

Development of Development of Development of

database for hazard assessment Appropriate
various disasters methodology Technology, Manuals

Ongoing Work

100 9402
Expenditurein Road Rehabilitation
g0 | owingto Natural Disaster Damage
£ 60
5 Road Maintenance
2 w0
H Cost .
20
466
o
2000 2001 2002 2003 2004 2005
Year
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; P ; ; Road maintenance prioritization in
Highway Route Selection in Landslide Susceptible Area ) X P
heavily landslide prone area
7/ Kathmandu
Legend
Statistical Index
Value
lni«h 2868272 z
Low: ~17.790881 ‘* [
A\ End Point .\ "
N StartPont bty
...... Route 1 Lesend ™
o i
Road_Tunel Maintenance Priority
— Road (1993 - FINLAND)
High : 3000000
— Road (2007 - ADB)
Tunnel (1993 ~ FINLAND), .
—— Tunnel (2007 - ADB) Low:1
Kilometers
Landslide susceptibility and
Road Alignment
]
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Landslide Hazard Analysis : ;
e s yst - o o Landslide Hazard Analysis
N -+ Thrust-Fault Network and Landslides Distcilgutiqg '
gl ; T 18 Location 12
g 3
g g
i 18
8 Legend 8
8 e Miajor Highwiay g
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Thrust (MBT) :;
8| == Thrust(MCT) 5 g
&1 [ Landsices 500 1000 2000 4000 <4000 0 5 10 20 18
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Earthquake Recorgin Nepal and its Periphery (19648 to 2008.3)

Earthquakes

Recent Earthquakes
(1994.5~2008.3)
M>4.0: 211 times

== KATHMANDU
- VALLEY

Earthquake Motion Analysisin | Borehoedam
Kathmandu Valley - % X4

Earthquake Motion in | : 5

Ground Surface . . i 4

IGround Response Analysis e = O g
(Non-Linear) ) P4 i

Earthquake Motion in Base Rock

\ Features of
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Geological Complexity Valley Deposit
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Seismic Microzonation Map of Kathmandu Valley

Legend

@ 1o a5 coominates Prect
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Microtremor Analysis-based Basement Topography
Predication(kathmandu valley) TP
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