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Table-1
Types of Landslide (Mass Movement) (DPTC, 1999)

Mass Movement

Slope Failure Slow Moving Landslide Debris Flow

Movement of weathered surface Movement of large sediment blocks Movement of deposited or

soil layer/rock of steep slope which has clear slide surface. eroded sediment along the stream

Feature: Small dimension and Feature: Large Dimension, slow Feature: Rapid  movement

rapid movement and continuous movement mainly including large volume of water
affected by ground water. through the stream.

Slope Failure '\ Weathered Soi (orRock)| | g1y moving Landslide

Sliding area

Ground
Water

Slide surface
(clayey soil)

Al Gently
slope

Figure 2. Three types of landslide (DPTC, 1999).
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DRERRELLCT S hoT0E T, I nic, [ELHNIT, TV RA—VIiCk

5 RESN DR SN IC i%%ﬁ%ti@“iwégtéﬁﬁ%%%kbfm
T, TWEKFIX. AL ofar& Mg, B2, . Erg. EE, KAFEE. T
JIDHE, FEMFIKI&E R E DA V7 IR T2 F % 2E0 L, ERICHEHETE
KL w3 (K3%&H) |
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Figure 3. Landslide disaster affecting to a) Settlement: Tinthanalandslide, Kathmandu, b)
Highway: Mugling-Narayanghat highway, c) Bridge: Mugling-Narayanghat, d) River
damming: Sunkoshi River, Jure landslide, e) Hydropower: Sanima hydropower, Jure
landslide, f) Agricultural land: Sildujure landslide Kaski (source: DWIDM).
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Casualties (shown in vertical axis) due to Landslide and Flood from

2009/10 to 2018/19
Casualty by landslide in 10yrs=1047 and average =105/yr.
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%= Death due to Landslide mill= Degth due to Flood

Figure 4. Casualties due to landslides and floods from 2009/10 to 2018/19 (GoN, 2019).
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IRAEFT & GDPICHELX RIT LAET 5 TL X 9, X HiT, 197155 520174 %
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(Natlonal Society for Earthquake, Technology-Nepal[NSET]. 2008) .



Comparison of Landslide and Flood Disaster from

2009/10-2018/19, 10years

Total casualties in 10 vrs. bv disasters =4821 Total

W Casualties M Property losses in million

1936 18576

Landslides Flood Total

Figure 5. Comparison of landslide and flood disasters from 2009/10 to 2018/19 (GoN, 2019).
Table 2

No. of Year Total Death Total Loss Total Loss Total Loss Total Loss %
due to due to due to due to Flood due to
different different Landslide in in (MRs) Landslide and
Disasters Disasters in (MRs) Flood in
(MRs) (MRs)
2009/10-2013/14 2458 14157.80 396.70 2123.40 2520.10 17.8
5Yrs
5314/15'2018/19 2363 27484.90 1030.10 15025.90 16056.00 58.4
rs

Total in 10 years 4821 41642.70 1426.80 17149.30 18576.10 44.6

Casualties and Losses due to Different Disasters in Interval of 5 Years (GoN, 2019)

Note: Exchange rate: 1USD=109.74NPR.(.# ¥ — /L £°—) (On May 27, 2019) as per
Nepal Rastra Bank (NRB), Central Bank.

25 EFEHZEZEES (NPC) 134 5— ALK EEHIC D L 5 ICHY HHA
TWBEDH?
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Figure 6. Disaster management cycle
[modified after (RV Sir, 2016)].
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Figure 9. Countermeasure works

for debris flow (MLIT, 2007).
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Figure 10. Landslide mitigation measures implemented in Nepal. A) Toe protection
works to mitigate slow moving landslide, Sindhuli Road, Section I, 29+300m (Amatya &
Mori, 2018),

B) Slope protection works by anchoring to mitigate slope failure, Sindhuli Road,
Section 11, 17+600, (Amatya, 2016), C) Debris flow mitigation works by Sabo
dam, Ruwa Khola, Marshyangdi Hydropower, 0+460, Tanahun (Pandit, 2009).
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Figure 11. Landslide hazard zoning. A) Hazard zoning of slow moving landslide, B)
Hazard zoning of slope failure, and C) Hazard zoning of debris flow. Zonel (red) shows
high hazard, Zone2 (yellow) shows medium hazard and Zone 3 (green) shows low
hazard (Department of Water Induced Disaster Prevention [DWIDP], 2015).
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Source: JICA/Govt. of Pakistan, Pakistan Transport Plan study
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Figure 12. Landslide inventory map with degree of hazard (Japan International
Cooperation Agency [JICA], 2007).
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