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RV E R OB AR+ 2 Bk A LS8 5 2 L bIEEO RO —o L LT,

ZIZTIE. A= Ry B RIRTE, TOMROE=F Y T ERIEE A FEHE L7z,

2001 40 9 H 13 HARBIZH b~ X5 183km FHTIZEB W CTE KR FHI AR 5S4 Ui 2 EHH
L7z, [HOREEEMLE ) 2200, HETRBLORmE#ET L, EE T H~0LoEHRHICE S
SHE AL SWOBE 2 ARONE T 21T > 7=,

2002 -7 HDOBERIZ LD, B b~ X— )/ —EEEK TIIR/I 40~50 GEET O FREERFEAE L7203,
13.0km Hi&, 15.0km #1572 PR ERE T TIXENZ LA EE T RD 5T,

20032 A 7TH, ¥+ U UKERKE, fREKXE, ~ L 7EBERRBEOREO T, BTN T,
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#FKN-1 B b~ A—) —bREKICBIT S FEE T

. Time of Quantit
Location Countermeasures Remarks
occurrence y

Ch 1998 Gabion retaining wall 1 unit

12+800 Drainage ditch 1 unit

Ch 2001 Gabion retaining wall 1 unit Measures were

13+000 Check dam 7 units | taken by the grass-
Drainage ditch 1 unit root fund by Japan
Plantation lunit

Ch 1998 Check dam 1 unit

15+000 Gabion retaining wall 1 unit
Drainage ditch 1 unit
Planting 1 unit

Ch15+10 | 2002 Gabion retaining wall 1 unit 9 people were killed

0 Check dam 3units |in 2002. Measures
Drainage ditch 1 unit were taken with the
Slope forming 1 unit cooperation of JICA.

Ch 2001 Check dam (common to |7 units | Located below

15+200 13+000) 1unit | 13+000
Drainage ditch

Ch 2003 Check dam 5 units

17+000

gt . '/DMSP PROJECT TERMINAL REPORT p22

LIFIZ, EICRY Sh-BESEZE#T 5,

‘HH KN-1 Ch13+000 M5 HAEEFAEE L ORI 2001 429 A (ALY
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BT EH KN-3 Ch15+100 #1580 2002 4 7 H OB T LM K 0 #55¢ 2002 45 7 A (RAIRE) (£).
F D% EHETIE. DMSP 025 OEMTT RANAL 20— T HARM D THERED I TR (4) 2003
£ 20 (KA

FH KN-4 Ch15+200 #i5 DMSP IC L V52 L7=F = v 7 & L, 2002 4 7 H [ T O i skt 55 M
L 200247 H (KARE),
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AL HPDLAWVSBNAHTE T, ZOSHERICIE, BARAOEORBEESHGICL T LENZZ &0
EiEE & blZimSn T e, —FBM LT, #e Ny 7 IEEEEL2 -7 (5E KN-5),

GH KN-5 Ch13+000 #i 2024 4= 11 A OWRE( L), & (B P EOEREE (7{5)

@ Ch15+100 Hb &
ZOY A FTIE, 2024 £ 9 AZEMRIZ L > CTEWAE T L CERE O AN FRE STV AR ZF

BEZRAE L, ERE RISV R 2 EEE L T2 SR ORIz, RIS, EEICHH L7z 2/
IZECD BRAv, SSBOAICEE L Tz (B HE KN-6),
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X A2EEE Lz, ZOMXIE, B~y XHHnEn

G Z A L. 2000 4F 4 A2, B h~r Xfig nFa v
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D REIC TR MANR Y, MBS — L i o> ORI T, (UTEER 2~ 5 R

I d e a—Z2h-> T,

- ,
o VRS 12 M3 0 e 0
Copll T i BV, LRI & T
S 7 \CB I D LA A e LR
7 {f/ BThol (M Dhl), Fikk
: PR ST Wi SRR D 0 | N IR
S , =N PR YT bbb ab
o (KO =] Z%E;Z \ T TRA R HI S X %
: ; { = s 2 T DY G T Th o T,
: - \\T} R i e ZDET A BT, HulskfE
: ! : S Ay N EBrmpa—F XN T L
A% A NS i LT R E M AT - 7,
i \‘:)f\ & /,
"»&‘ (2 ETNLY A FTORBEEE
\f “*v : \
JLEcEND BT a vy ToOERMET
 cactmentarea TN DIFEE T OHIF Y ML, 2)
- — I S R L BB R A O
3 ;:;j;d::;e; T \ J‘,,Li_—)_ 2L it Sk <oy ‘ P, 3) D2 O HAFIC X D
5| Bicengineering area S R l, ,'\i‘ \1— A\Lf‘--,; L gyt Tt COREK, Hab S EER - 0
S m— s T e e
#]_DME model school - 4 :‘::. i“',“:.t'.{j;',:' q :r\ﬁ; Vg8 ﬁ‘ ;I j‘ Y3 et [ RAL57 o AN (7 e sV
Earth removal work 3 v WEPAEAN (I B A = Yl £ = -
g Tl ¢l }Zf SR A =TV L2 R A HE RS A
o 2 *f:""'\' AT ;‘\ \?V* : ;v L HE RO, F = F
y ST I ) & PP O =2 I L BRI Y, 3T,

X Dhl #~F 3 v 7 ibB5E7 V34 s ONiE & iz (DMSP, 2004)

BT oK #HE (Disaster
Mitigation Education) &, /¥

— R~y FROBHEIFRIC K DB S 2T LOMEE, Tholz, WTNLHLERSINET e —F )
HELEZ LN, #Dhl1Z, ERTvY =7 N TOIEEZRT,

ERERIR TR, MAEANTWEHERE 11 5, "M AP v=T7 U TR, BEoE, Ya—h
oy RO AT (BEtRbm) - i, D SRETT (@R e RS, #%IE DMSP/DWIDP
EEREOHEED L & TITH 28, =—H#—X7/L—7 (Dahachowk Landslide and Gully Control
Co-ordination Committee: DLGCCC) ~D U —7 > a v BHE~DU—F v g v i ERithbivi-,
%z LT, DMSP/DWIDP ¢ a2—H%—X 7N —7L DT, FEOEMNEL, o=y METHD
MEFFE B A 2 — =X TN —TIIBETHZ L THERL., £FELEDT,
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AL FZVLV=T Y
TOREHRIE, H RV - fagE= Y 7
DEEA L H (HEF 86%DF: KA
K LT o) - RO R
et L FROEFN—
a7y T EFERELTCERE LR,

ERZIMC L 2AMITEFEEED
36%IZ7e o7, WAL, TRy =y

MMl — =X T L—TF 25| &
) RGN A ol e

T, SRBEA O 2 EAL
(238 L 7o REEARRLHE RO HFH - fil
B« K72 LI CE 2F %2 FH

<7

¥ Dh2 ¥

#KDh1 X Fa v 7 WEiET

LY A CTOERTEE (DMSP,

2004)
= . Year
Activities Unit
1999 |1 2000 | 2001 | 2002 |2003 2004
1. Construction
Check dam No. - 3% 2% 3+3* - -
Drainage n. 100* | 100* - - 100
Earth removal m? - - 1500 - -
Retaining wall Nos - = 1-+* I = =
Spur dyke m. - - - - - 30
Revetment work m. - - - - - 85
2. Bioeugineering Works
Plantation ha. - - | 1 2.5 4
Nursery No. - - - 10,000*% - 10000*
Jute netting m? = = = . 512 -
Bamboo fencing m - - - - 500 850
Straw matting m’ - - - - 512
3. Awareness Training
. Street drama No. - - 1(170) - -
Ewvacuation drill No. - - 1(70) - - -
Evacuation Preparedness Map (EPM) | No. - - = 5 - 500
Video show No, - - 1(100)| 1(55) - =
PRA training No. - - 1(72) - = -
Workshop for Users’ Group No. - - - - 1(34) |
2(25+35
Meeting with Users™ Group No. 2 2 3 2 - -
DME workshop for teachers No. - 1(4) 1(4) 29 | 1(5) -
DME text book dev. & distribution School - - - 3(58) [3(91) -
DME teaching (Grade V) No. - - - 1(58) | I(S1)| 14l)
Drawing competition School - - - 3(8) |3(15) -
Nursery Naike training Person - - - | - -
4. Research and Study
Boring Holes - 3 - - 4 -
Topographical survey Place - = I 2 = =
Geological survey Place - - - 1 - -
PRA survey Place = - 1 - - -
Social survey Place - 1 - 1 1 -

ﬂmﬁnwmmr

Note:

* HMG/N and/or DMSP/JICA

Numbers in parentheses indicates numbers of participants

EIED”))

PIRGEE O R - #3057 (/4 -
NAFx =TV Thi Lt (4 : 2003 45) (DMSP, 2004)
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Bamboo fencing

T Xk 2 gm0z et (DMSP, 2004)

Dh3 Vit o

S.N. ] Species :
; Local Name Botanical Name
1 Lankuri F. floribunda
2 Labsi C.axilaries

3 Tanki B.purpurea

4 Kafal

5 |1pil Ipil A. julibrissin
6 Painyou P. cerasoides
9 Utis | A.nepalensis
10 |Dudhilo Fneriifolia

11 Painyou P cerasoides
12 |Bakaino M. azedarach
13 |Bamboo Various spp.

‘HH Dh2
FREEFRSAERDL (2001 46 H)

X Dh3 @ o

WL L7c 722 ffE (DMSP, 2004)

a7y TR II): e VRS T 1) cib/4 )
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D.Higaki, K.K.Karki, N. Koiwa, M.Takahashi, S. K.Ghimire (2021) : Low-cost measures for gully erosion
control in degraded catchments- a case study in Nepal, Z. Arbanas, P.T. Bobrowsky, K. Konagai, K. Sassa and K.
Takara, eds, Understanding and Reducing Landslide Disaster Risk®,Vol.6 Specific Topics in Landslide Science
and Applications, 347-353. Springer.

DMSP (2004) :DMSP Project Terminal Report] DMSP, August.

DMSP (2004) : Final report sabo Dahachok, 2004

DPTC (1998) : Evaluation of prevention works and investigation methods at KTM - Trishili Road 19 km model
site, DPTC, May.
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Participant List of NFAD meeting and field trip

|Name |Affi|iation (f)=former |JICA WIDP project Meeting |Excursion
Japan side
. Sabo Frontier Foundation
NFAD Mr. Koji Kamee DMSP Y Y
(President of NFAD)
Mr. Hidekazu Uchida Hazama Ando Cooperation Y Y
Dr. Mikio Isiwatari The University of Tokyo/JICA EQJ, Nepal Y Y
Dia Ni Engi i
Mr. Ichiro Kitahara Ppon Engineering DPTC % v
Consultant Co.Ltd
Dr. Daisuke Higaki Nippon Koei Co. Ltd. DPTC Y Y
Hirosaki Univ.|Dr. Ching-Yin Tsou Lecturer, Hirosaki University Y Y
Doctoral course student,
Mr. Reona Kawakami Y Y
Hirosaki Univ.
Bachel tudent,
Mr. Hayato Kakinuma achelor course studen Y Y
Hirosaki Univ.
o . Chief Repressentative, JICA
JICA Nepal Mr. Mizuki Matsuzaki . N N
Nepal Office
Mr.Ryouhei Taniguchi JICA Nepal Office Y N
Mr.Panthi Gaura Kumar JICA Nepal Office Y N
Mr.Yuta Makabe JICA Nepal Office (Disaster management) |Y N
Nepal side
Project C/P |Dr. Jagat Bhusal DG, DHM(f) DPTC Y Y
Mr. Shital Babu Regmee Secret. MOWR(f) DMSP Y Y
Mr. Shanmukesh .C. Amatya |Landslide Div. Chief, DWIDM(f) |DWIDP Y Y
Mr. Madhukar Rajbhandari DG, DWIDM(f) DWIDM Y Y
Dr. Akilesh Karna Engineer, Nippon Koei Co.Ltd. |DPTC Y N
. . . Professor, Triphvan
University Dr. Vishnu Dangol TU( Geology) Y Y
University(f),
Professor(f), Triphvan ) ) )
Dr. Narendra M. Shakya ] ) TU(River Engineering) Y Y
University(f)
Prof. R. Thapaliya Professor, Triphvan University, |TU(Crises Management) |Y N
Government |Dr. Santos Kaini DDG, DWRI Y N
Mr. Dinesh Rajauria WRRDC |ED, WRRDC Y N
Meeing staff |[Mr.Raju Shahi(NEX Travel) NEX Travel Co. Ltd. Y N
Mr. Richard Shahi NEX Travel Co. Ltd. Y N
Field guide |[Mr. Kendra Bahadur Shrestha [DPTC/DMSP Y Y
Mr. Chandra Sekhar Gautum |DPTC/DMSP Y Y
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https://thehimalayvantimes.com/environment/need-for-collaboration-between-stakeholders-to-

mitigate-impacts-of-water-induced-disasters-highlighted
(The Himalayan Times 29 Dec 2024 e-Newspaper)
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1. Introduction

Nepal-Japan Friendship Association for Water Induced Disaster Prevention
(NFAD, which is abbreviated to NFAD hereafter) was established as an NGO in
July 1993, and was certified as a non-profit organization (NPO) in November 2000.

The Association has been carrying out a wide range of activities for many years
with the aim of contributing to the development of Nepal and friendship between
Japan and Nepal through supporting the development of Water Induced Disaster
Management technology in Nepal and promoting the exchange of information on
Water Induced Disaster Management technology between Japan and Nepal.

In particular, the Association has been supporting the JICA-based DPTC project
and DMSP project, which have been supported continuously since the beginning, and
the follow-up projects and the dispatch of individual experts, which ended in 2008
with great results, and 17 years have passed. Meanwhile, Nepal has also made many
historical achievements, and the Kingdom of Nepal has been transformed into the
Constitutional Republic of Nepal, and the organizational structure has changed. The
organizational structure of the government has changed dramatically, and there has
been significant decentralization.

Coincidentally, in September 2024, torrential rains caused severe floods and
landslides in central Nepal, including Kathmandu.

As Nepal changes over time, NFAD decided to organize a visiting group to visit
Nepal in November 2024. The purpose of the visit was to look back on the technical
cooperation in Water Induced Disaster Management to date, investigate the current
situation of Water Induced Disaster Management in Nepal, and convey the hope that
Water Induced Disaster Management technology will continue to be maintained and
developed in the future in Nepal, which is exposed to the threat of natural disasters
due to global warming.

In addition to investigating the current situation at model sites during this visit, a
roundtable discussion was held on the theme of "Water Induced Disaster
Management in Nepal - 33 Years of DPTC/DMSP Project and Future Prospects ". The
roundtable discussion was attended by Nepalese engineers involved in the project,
senior officials in the Nepalese government, university researchers and staff from the
JICA Nepal office, and many fruitful exchanges of ideas took place..

This report summarizes the process and results of the Nepal delegation. We hope
that this report will be useful in Water Induced Disaster Management in Nepal and
contribute to its future development.

May 2025

Representative of the delegation from Nepal-Japan Friendship Association for Water
Induced Disaster Prevention

Koji Kamee

(President of the Association)
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2. Period, members, schedule

(1) Period

Saturday, November 23, 2024 - Saturday, November 30, 2024

(2) Visiting Member List

Name

Affilation(f)=former

JICA WIDP
project

Mr.Koji Kamee

Director of Research
Institute Sabo Frontier
Foundation

President of NFAD

DMSP

Mr.Hidekazu
Uchida

Deputy Director of
Business Development
Division HAZAMA ANDO
CORPORATION

Dr.Daisuke Higaki

Senior Engineer, Land and
Infrastructure

Development Operations,
Nippon Koei Co.Ltd,

Prof.Emeritus,Hirosaki
University

DPTC

Dr.Mikio
Ishiwatari

Visting Professor,
The University of Tokyo

Senir Advisor,
Japan International
Cooperation Agency

EOdJ,Nepal

Mr.Ichiro
Kitahara

Corporate adviser Chubu
branch office Dia Nippon
Engineering Consultants
Co.Ltd

DPTC
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(3) schedule

November 23 (Sat) Narita Airport — Suvarnabhumi International Airport,
Thailand — Tribhuvan International Airport, Kathmandu

November 24 (Sun) Meeting at NEX (Mr. Raju), then preparations for the next
day

November 25 (Mon) Field visit (old model site) [Pipaltar]

November 26 (Tue) Field visit (old model site) [Kathmandu-Naubise Road
Ch13+000, Dahachok, Kathmandu-Trishuli Road 19km]

November 27 (Wed)
am Courtesy visit to JICA Nepal Office
pm Roundtable discussion (1pm-5pm at DPTC Conference Room), then Dinner

at Alice Reception

November 28 (Thu)
am Visit to Nagdhunga Tunnel
pm Meeting at NEX (Mr. Raju), then preparations for returning home, etc.

November 29 (Fri) Kathmandu Tribhuvan International Airport — Thailand
Suvarnabhumi International Airport —

November 30th (Sat) — Narita Airport

(Accommodation for the entire period: Hotel Himalaya)
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3. Field visit (old model site)

[Itinerary for Field Visit)

25th November (Day 1) (13 person)
Guide: Mr. Chandra Shekhar Gautam

8:00 AM Meeting at Hotel Himalaya and Depart for Pipaltar
10:30 AM  Arrival at Pipaltar (59km, 2.5hrs)

10:30 — 12.30 PM Field visit at Pipaltar

12:30 — 1:30 PM Lunch at Bidur

1:30 Depart for Ktm

4:00 Arrival to Hotel Himalaya

26th November (Day 2) (14 person)
Guide: Mr. Kendra B. Shrestha/Mr. Chandra Shekhar Gautam

8:00 AM Meeting at Hotel Himalaya and Depart for Nagdhunga JICA Gabion
works (15km)

9:00 — 9:30 AM  Arrival at Nagdhunga Gabion site and observation (for 30min.)

9:30 AM  Depart for Dahachowk Model site (7.5km)

10:00 — 11:30 AM  Arrival at Dahachowk Model site and observation (for 1.5 hrs)

11:30 AM Depart for Okharpauwa, 19km LS site

1:00-2:00 PM Arrival at OSHO Tapoban International Restaurant for Lunch (Veg.

food only)

2:30 — 3:45 PM  Arrival at Okharpauwa, 19km site and Observation (for 1 hr)

3.45 PM  Depart for Ktm

5.15PM  Arrival at Hotel Himalaya


k.kamee
テキストボックス
E -


4. Roundtable discussion held on the theme of "Water Induced Disaster
Management in Nepal - 33 Years of DPTC/DMSP Project and Future Prospects"”

The meeting on “Discussion on Water Induced Disaster Management in Nepal, 33 years’ History
for DPTC/DMSP Projects in Future” was held at the Water Resources Research and Development
Centre (WRRDC) meeting hall on 27th November, 2024 successfully.

Twenty-four participants (experts) from Nepal and Japan attended the meeting.

The meeting was chaired by Dr. Daisuke Higaki, NFAD from Japan side and Mr. Shital Babu
Regmee (Former Secretary of the Nepal Government) from the Nepal side, President of NFAD Mr.
Koji Kamme, Dr. Santosh Kaini, DDG, DWRI and Mr. Dinesh Rajauria, ED, WRRDC were in the dias.

Venue: WRRDC (previous DPTC) meeting hall
Date & time: Nov.27, 2024/13:00 - 17:00

Theme of Discussion: “Water Induced Disaster Management in Nepal-33 year’s History for
DPTC/DMSP Project/In Future-*

Program Chaired by Dr. Daisuke Higaki (Japan) and Mr. Shital Babu Regmee (Nepal)

Programs Remarks
1. Opening
2. Self Introduction
3. Greetings and Welcome
Mr. Koji Kamee, President of NFAD (Japan side) Koji Kamee
Mr. Jagat Bhusal (DPTC/DHM) (Nepalese side) Jagat Bhusal

4. Presentation and Discussion

A. Status quo for "Water Induced Disaster Management in Nepal"

1) Present conditions of the project's Model-sites Daisuke.Higaki, Ichiro.
Kitahara
2) Lessons learned from the DPT/DMSP projects and other | Shital Babu Regmee

cooperation between both countries

Floor Discussion
Coffee Break
B. Establishmentof “Nepal-Japan SABO Data-Base “(draft idea)
1) Digitization of materials on WID kept in store room and | Koji Kamee
library (WRRDC)
2) Introduction of digitized materials and findings of the DPTC | Daisuke Higaki
model site by using SABO Data-Base
Floor Discussion on the application of (Nepal-Japan SABO Data-Base)
3) Memorial Exhibition of Mr. Tadahiro Matsushita & Mr. | Koji Kamee
Hidetomi O1

E-5
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C. Future prospects for Water Induced Disaster Management in

Nepal

Shanmukesh C.Amatya

Floor Discussion

Remarks by Mr. Dinesh Rajauria, ED, WRRDC

Dinesh Rajauria

Remarks by Dr. Santosh Kaini, DDG, DWRI

Santosh Kaini

5. Closing Remarks

Closing remarks by Chairperson Mr. Shital B. Regmee (Nepal)

Shital B. Regmee

Closing remarks by Chairperson Dr. Daisuke Higaki (Japan)

Daisuke Higaki

18:00 - 20:00Dinner at Alice Reception, Kopundol
(MC: Mr. Shanmukhesh C. Amatya)

Participant List of NFAD meeting and field trip

|Name |Affi|iation (f)=former JICA WIDP project Meeting |Excursion
Japan side
B Sabo Frontier Foundation
NFAD Mr. Koji Kamee DMSP Y Y
(President of NFAD)
Mr. Hidekazu Uchida Hazama Ando Cooperation Y Y
Dr. Mikio Isiwatari The University of Tokyo/JICA EOJ, Nepal Y Y
Dia Ni Engi i
Mr. Ichiro Kitahara bpon Engineering DPTC % v
Consultant Co.Ltd
Dr. Daisuke Higaki Nippon Koei Co. Ltd. DPTC Y Y
Hirosaki Univ.|Dr. Ching-Yin Tsou Lecturer, Hirosaki University Y Y
. Doctoral course student,
Mr. Reona Kawakami Y Y
Hirosaki Univ.
. Bachelor course student,
Mr. Hayato Kakinuma Y Y
Hirosaki Univ.
o . Chief Repressentative, JICA
JICA Nepal  [Mr. Mizuki Matsuzaki . N N
Nepal Office
Mr.Ryouhei Taniguchi JICA Nepal Office Y N
Mr.Panthi Gaura Kumar JICA Nepal Office Y N
Mr.Yuta Makabe JICA Nepal Office (Disaster management) |Y N
Nepal side
Project C/P  |Dr. Jagat Bhusal DG, DHM(f) DPTC Y Y
Mr. Shital Babu Regmee Secret. MOWR(f) DMSP Y Y
Mr. Shanmukesh .C. Amatya |Landslide Div. Chief, DWIDM(f) |DWIDP Y Y
Mr. Madhukar Rajbhandari DG, DWIDM(f) DWIDM Y Y
Dr. Akilesh Karna Engineer, Nippon Koei Co.Ltd. |DPTC Y N
. ) ) Professor, Triphvan
University Dr. Vishnu Dangol TU( Geology) Y Y
University(f),
Professor(f), Triphvan . ) )
Dr. Narendra M. Shakya ] ) TU(River Engineering) Y Y
University(f)
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3. Greetings and Welcome
3-1 Mr. Koji Kamee, President of NFAD (Japan side)
B Introduction

Everyone has just introduced themselves.

Participants from Government, from TU, from JICA Nepal, from Hirosaki
University,

Participants who have worked together on projects before.

And many other participants

I would like to express my gratitude to so many people who attended this
roundtable discussion.

We, the members of Nepal-Japan Friendship Association for Water Induced
Disaster Prevention which is abbreviated to NFAD hereafter,

We distributed the NFAD Visiting Member List on the table. Please use it as a
reference.

We would like to express our sincere appreciation for the various arrangements
and warm welcome for our visit to Nepal.

B About severe disaster

Many of us came to Nepal after a long time.

We are very surprised by the huge amount of damage caused by the large-scale
floods and landslides that occurred in Nepal in September.

We would like to express my heartfelt condolences to those affected.

We were reminded once again of the importance of Water Induced Disaster
Management, in other word flood and erosion control, in Nepal.

B Explanation of NFAD and the background of the visit

NFAD is a Nonprofit Organization that aims to support activities to mitigate
Water Induced Disasters in Nepal.

NFAD has supported technical cooperation through the DPTC project from 1991,
the DMSP from 1999, and follow-up projects of them by JICA. It has also
independently presented rain gauges to elementary schools and conducted a
painting and essay contest on disaster mitigation among elementary school
students.

However, a long time has passed since the closure of JICA projects, and all the
Nepalese counterparts who worked on it have retired. Furthermore, the Kingdom of
Nepal has been transformed into the Constitutional Republic of Nepal, and the
organizational structure has changed.

Mr. Tadahiro Matsushita and Mr. Hidetomi Ohi, who made active efforts to
develop water induced disaster prevention technology in Nepal, have passed away.
In addition, as our members have grown older, we feel that the time has come to
put an end to this activity.

B Purpose of the visit

Therefore, we have organized a delegation of our members to visit Nepal. The

purpose is to look back on the past technical cooperation on Water Induced Disaster
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Management, and to investigate and hear about the current situation of river and
landslide disaster management in Nepal.

The second purpose is to convey our hope that Water Induced Disaster
Management technology will continue to be maintained and developed in the future
in Nepal, where global warming has increasingly threatened the country exposing
to natural disasters.

B Expectations for the roundtable discussion

This time, we were able to see the results of the past erosion control technology
development at the model sites 20 years later. At the same time, we also got a
glimpse of the severe damage caused by torrential rains in this rainy season.

It is desirable to mitigate water-related disasters in Nepal in the future, based on
accumulated past technologies as well as perspectives on Nepal's changing nature
and society.

We hope that through a frank exchange of opinions, we can share a common
desire to reduce water induced disasters in Nepal in the future.

B Conclusion

I would like to conclude my remarks by asking for your cooperation in making

today's exchange of opinions a meaningful one.

3-2 Dr. Jagat Bhusal (DPTC,/DMSP) (Nepalese side)

Chairpersons of the meeting, Dr. Daisuke Higaki (Japan) and Mr. Shital Babu
Regmee (Nepal),

Dr. Santosh Kaini, DDG, DWRI, Mr. Dinesh Rajauria, ED, WRRDC, Mr. Koji
Kamee, President of NFAD, Mr. University professors from Nepal and Japan,
former officials of then DPTC/DWIDM, Official from JICA, Mr. Amatya, students,
and gentlemen.

It is my great honor and privilege to get opportunity to deliver welcome speech
from Nepal side to this meeting on ‘Water Induced Disaster Management in Nepal’.
We have here, a distinguished group of experts, Koji Kamee-San and his team, Prof
Higaki-San, Prof Ching-Ying-San and students from Japan; and Nepalese officials
who have been deeply involved in past JICA flood control and erosion control
technical cooperation, former staffs of DPTC/DWIDP/DWIDM, distinguished official
from Government of Nepal, university professors from Nepal. On behalf of Nepal
side, I would like to welcome you all in this meeting. .

As we all know, Nepal is a beautiful country endowed with an abundance of
natural resources, yet it is also extremely vulnerable to the devastating impacts of
water-induced disasters, such as floods, landslides, and glacial lake outburst floods.
These disasters not only threaten our communities, infrastructure, and livelihoods
but also have far-reaching social, economic, and environmental consequences. Over
the years, we have witnessed firsthand the tragic loss of lives and damage to
property due to these recurrent events. Floods and landslides are recurring almost
every year at some locations within Nepal. During July 19-21,1993 and Sept 26-28,
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2024, over Bagmati Basin, these were some of heavy rainfall events causing deadly
and heavy damage in Nepal.

I was fortunate to have the opportunity to work for more than three and half
years from 1992-95 at DPTC. Let me remind you that DPTC was established under
the Ministry of Water Resources under an agreement between the Government of
Nepal and the Government of Japan on 7 Oct 1991. Showing more commitments to
the objectives and achievements of the DPTC, it was upgraded to the Department
as the DWIDP on 7 Feb 2000 and DWIDM later. Unfortunately, the Centre does not
exist now, and its objectives are distributed to other organization by Nepal
Government in 2017.

Whatever be the organizational changed in disaster management in Nepal,
Japanese government, JICA and Japanese experts who worked for the
DPTC/DWIDM/DMSP projects in Nepal, have been loving Nepal and providing
continuing supports in their capacities. Establishment of Nepal-Japan Friendship
Association for Water Induced Disaster Prevention (NFAD) is also an example that
Japanese are willing supporting Nepal.

In this meeting, we will engage in meaningful dialogue and share insights on one
of the most pressing issues in our country—water-induced disasters and the
management strategies. Climate change accelerates, the risks associated with
water-induced disasters are expected to increase. This meeting provides a unique
opportunity to reflect on the progress made in water-induced disaster management
in Nepal over the last 33 years. While looking back on achievements and lessons
learnt, it is equally important to look ahead and plan for the future. Hence, it is
crucial that we continue to innovate, collaborate, and adapt our approaches to
disaster risk reduction and management. safeguard our people and resources. In
this context, the establishment of “Nepal-Japan SABO Database” would also be a
fruitful initiative.

Late Hidetomi Oi- San was the first technical advisor of DPTC. Today’s program
1s associated with the ‘Memorial Exhibition of Mr. Tadahiro Matsushita & Mr.
Hidetomi O1’ to pay tribute to them.

Before I conclude, I would like to thank again to Dr. Higaki-San and Mr Amatya
for inviting me in this meeting and field visits. Let us join hands with Japanese
experts to build a safer and more disaster resilient Nepal.

Thank you,

Jagat K Bhusal.,

27 November 2024.

4. Presentation and Discussion
A. Status quo for “Water Induced Disaster Management in Nepal”
1) Present conditions of the project’s Model-sites
*Refer to "1. Dahachowk Debris Flow Management Model Site" , "2. Higaki et al 2021

Gully Pipaltar WLF5" and “3. Presentation materials by Mr. Kitahara” in the appendix.
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2) Lessons Learned from DPTC/DMSP projects and other cooperation between
Nepal and Japan
Mr. Shittal. B. Regmee
1.Nepal-Japan Cooperation
Government of Japan has been instrumental in institutionalizing Nepal’s effort
n water induced disaster prevention.
DPTC: Water Induced Disaster Prevention Technical Centre established in
1991, a training center at the beginning.
DWIDP(1991~1999)/DMSP(1999~2004) : Department of Water Induced
Disaster Prevention. developed to a full-fledged department On 7 Feb 2000.
DWIDM merged with Department of Irrigation (Dol) to form Department of
Water Resource and Irrigation (DWRI) in 2017.
Infrastructures built under DPTC: Being utilized by Water Resource Research
and Development Center (WRRDC).
National Disaster Risk Reduction and Management Authority was established
on 15 December 2019.

2.Recent Disasters
The recent major water induced sediment related disaster and river disaster
events in Nepal are as follows.
Seti Flash flood, May 5, 2012.
Darchula Flash flood, 2013
Jure Landslide , August 2, 2014,
Flood and landslide in Bhotekoshi, July 6, 2016..
Gorkha Earthquake in Nepal, April 25, 2015.
,Melamchi Flash flood, May12, 2021
Kathmandu and nearby area flood and disaster, September 2024

3.Future Course
Disaster activities are increasing due to human activities and climate change.
Huge responsibility to government and people to address probable disasters.
Sustainable road needs tunnels and other structural/non structural
Interventions.
Year round Irrigation needs river diversions.
People need information and non-structural disaster mitigation activities.

4. Nepal Japan Cooperation
Share experiences.
Transfer technologies.
Identify sectors of cooperation.
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Introduce/ enhance capacity of tunneling technology in Nepal. (Japan was
pioneer to Ground water irrigation/Water Supply projects by providing training
and supply of drilling machines)

Introduced the first modern road tunnel in major highway.

5.Way forward
Nepal and Japan both are disaster prone countries: Learn from one another.
Disaster cannot be stopped but can be managed: Cooperate and manage
disaster.
Let us learn and progress through cooperation, technology development and
transfer.

6.Lessons learned
Nepal and Japan are good friends.
Water induced disasters are being more prominent in Nepal.
Japan has helped Nepal in many sectors, disaster mitigation being one of the
major sector.
DPTC was a pioneer institution to work in the field of disaster mitigation in
Nepal.
DPTC was upgraded to a department DWIDP.
DWIDM merged with DOWRI.
Separate Institution for Water Induced Disaster Mitigation would have been
more effective for addressing the issues.
Refer to " 4. Lessons Learned from DPTC SBR by Mr. Regmee” in the appendix.

Floor Discussion
Queries for presentation by Mr. Ichiro Kitahara
Dr. Jagat Bhusal: The 19km Landslide Model Site was due to rainfall only or was it
due to tectonic movement also?

Mr. Ichiro Kitahara: The main cause of the movement was due to groundwater.
Groundwater comes from stream water. The stream water sinks into the
groundwater.

Dr. Akhilesh Karna: You said it is stable, but it is not stable, it is still moving.

Mr. Ichiro Kitahara: Yesterday I observed the landslide and as I mentioned, it was
changed from 1997. I observed the condition, another new crack appeared as
observed in block I, the toe part of the landslide, it also slid down. I think the
landslide 1s still now moving gradually.

Dr. Vishnu Dangol: That landslide was stabilized to some extent. Several times we
went over there but fully not stabilized. But during the last time due to heavy
rainfall, again the landslide was reactivated.

Mr. Ichiro Kitahara: When?
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Dr. Vishnu Dangol: It was in September 2024. The process was a little bit being to be
stabilized but it is not due to tectonic movement. The tectonic movement will not
be only one point.

Queries for presentation by Dr. Daisuke Higaki

Mr. Madhukar Rajbhandari: In the damaged check dams, again do we have to
reconstruct that or not because the slope is already stabilized and bushes are there?
Is it necessary to reconstruct the check dams there or not?

Dr. Daisuke Higaki: Actually, this is my opinion, when the Dahachowk or Piplatar
has some damage the main damaged structure is not washed away, still exists and
1s partially disrupted by stream erosion. But most of the slopes are stabilized and
also, we could see behind the check dam some sedimentation due to the small
landslide. That means the check dams are still protecting that slope. Though the
slope fell, but it is functioning so I don’t think maintenance is necessary to make a
new check dam.

Suggestions by Dr. Vishnu Dangol (about successor): Especially in Nepal, the
problem is to grow a successor. So, everywhere in every project, it is the same thing.
In DWIDP, the problem is the successor. In the political scenario of Nepal also,
there is no successor, so after Oli who? And the same way Regmi sir was here
(DWIDP) and after that, there was no real successor. So of course, by
administration, there were many people coming but a real successor was not there.
So that is the main problem in Nepal. I don’t know about the Japanese context, but
I know about the Japan Landslide Society. They know who will be the president
afterwards. So, they will carry on and whatever has been done, they know it and
goes very successfully. And in Nepal's context, the hand-over take-over, there is a
problem. So, one goes out and one comes in and he may not know about all the
things that have been before.

Mr. Shital Babu Regmi (supplement to Vishnu Dangol): Dr. Dangol, he just said,
made me a recall. When I was DG here, I was invited by the Sabo Society of Japan
to present a paper and I submitted the paper. It was printed and published in the
document but in the meantime, I was promoted to Secretary in the same Ministry.
Since my responsibility was changed, our govt. said that no it was an invitation for
DG and you are now secretary and my leave was not accepted. So, what I mean to
say 1s that the institutions in Nepal are not so stable. And if we change every time
then every time we have to start from the beginning. Yesterday, we talked with ex.
DG Mr. Rajbhandari, when he was DG of DWIDM, the budget for disaster
mitigation activity was 12 billion NPR. And after four years, now the budget is less
than one Billion. From 12 billion to less than a Billion. Because there is no more
Institution. This is not a very interesting thing to just explain. So, this will happen
once everything will stabilize. I think it will be better and I strongly feel that the
DWIDP-like institution is necessary in Nepal.
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Dr. Ching-Ying Tsou: In the case of Japan, suggestions can also come from
universities or research institutes. These institutions often have the expertise and
resources to conduct in-depth studies, analyze disaster causes, and propose
effective mitigation strategies. By collaborating with academic and research
organizations, governments can access innovative ideas and data-driven solutions
to address disasters more effectively.

In the case of Nepal, institutions are often unstable. When institutions are
merged or restructured, all processes and systems often need to be restarted from
scratch, leading to inefficiency and setbacks.

Dr. Akhilesh Karna: Very happy to meet my old friends Kitahara san, Dr. Higaki. In
1996, 1997 and 1998 I was also involved in these types of works and my
contribution was there. I don’t have many things to say, but I just want to recall
the old days. I think we did good work in all three landslide model sites: Trishuli
Road 19km, 48km and Ilam Road. So, I think we had done a good job in many ways
like in the sense of monitoring in low-cost technologies and construction works with
low-cost technologies, and I think I have not been there after we completed the
thing and for the last many years. But we could not continue those research works
and all these things because we like networking between institutions like
universities and government. So, if we don’t work together, we can't continue to
save our work. So, once we make some plan or like research works, if does not
continue, we have to start as new someone said. We established the extensometer
in 1996 and we can see recent research works where extensometer is being used
and they said that they had developed or something like that. So, everything we
should start from scratch works in that direction. That is all from my side. Thank
you.

Dr. Mikio Isiwatari: Regarding the budget, it is difficult to see the budget in the
case of Japan. May be Kamee san will explain in some more detail. In my internal
knowledge, disaster management should be included in national level development.
Japanese national development plan is essential which always includes such works,
this is the first one. The second one is Japanese established long-term planning.
Disaster management includes long-term planning, which incorporates budgeting
for ongoing mitigation and preparedness measures. Another one is a special
account. Specific projects receive dedicated funding through special budgets,
ensuring focused attention and resources for critical initiatives. Such an account is
separated from the general. This is another way to take care. This is Japanese
practice.

Dr. Vishnu Dangol: Regarding to 19km landslide, yes, it is reactivated currently. I
guess the groundwater level became a little bit higher. So, if it could be down, again
it would be restabilized.

There will be no intervention from the roadside. The main problem is they opened
the road and they cut the toe. So, if they don’t cut the toe and if they give time to
stabilize the landslide, then it will become a good one by nature also because the
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landslide itself is a stabilization process. Of course, by water, but at this time water
level is higher, but gradually it will improve by itself. No intervention from the
human side. But to open the road, there should be intervention that’s why we need
some of the countermeasures to be considered. So, what should be done? So, this is
a matter of the Department of Roads.

Presentation on "Nallu Khola Model-sites” by Dr. Daisuke Higaki and Mr. Ching-Ying
Tsou.

*¢Refer to " 5. The Impact of the September 2024 Rainfall Event in Nallu Khola (Hirosaki_University)”

in the appendix.

Dr.Vishnu Dangol: What is the current situation in Nallu Khola after the Sept.
rainfall?

Dr. Ching-Yin Tsou: We visited the area a few days ago. The aftermath of the flooding
and debris flow includes:

Infrastructure Damage’ Some of the Sabo dams may have been severely damaged
or destroyed, but they still played a crucial role in reducing the overall impact of
the disaster. Despite the damage, these dams helped to mitigate the flow of debris
and water, preventing more widespread destruction and potentially saving lives
and property.

Environmental Impact: 'The debris flow likely altered the river's course, disrupted
ecosystems, and caused sediment buildup downstream.

Community Displacement: Residents have been displaced, with homes and
properties damaged or lost.

Increased Risk of Future Events' The area may now face heightened vulnerability
to subsequent flooding or landslides due to weakened terrain and disrupted
drainage systems.

Dr. Vishnu Dangol: In my memory, two students of the Central Department of

Geology did their research work for their master's in geology in that area in 1997.

Dr. Ching-Yin Tsou: By the way, may I have a request concerning this disaster
information, such data are necessary, so if you can provide such data, let me know
with your kind cooperation.

Dr. Jagat Bhusal: I will help you to get rainfall data from the Department of

Hydrology and Meteorology. I can share some location rainfall events data.

Dr. Ching-Yin Tsou: Thank you.

Dr. Narendra M. Shakya: What type of data do you need? If you need 70 yrs rainfall
data, I can send it to you.

Dr. Ching-Yin Tsou: Hourly data. According to interviews with local people, we have
an idea to know the timing of the disaster. Therefore, if you have hourly rainfall
data, it will be very useful.
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Dr. Jagat Bhusal: There are some stations with automatic recording stations. They
can provide you 10 minutes interval data. The station may not be in the exact place
but in the surrounding area.

Dr. Akhilesh Karna: May be this institution (WRRDC) could help to collect those data.

Mr. Dinesh Rajauria: We can help you to access those data. When we do collaborate
together.

Dr. Ching-Yin Tsou: I want to highlight again, that these are not only for research
works, I want to make them reachable to local people. So, we need your (WRRDC)
help.

[ Coffee Break]

B. Establishment of “Nepal-Japan SABO Data-Base” (draft idea)
Presentation on " Establishment of “Nepal-Japan SABO Data-Base (draft idea)" by
Mr. Koji Kamee and Dr. Daisuke Higaki.
1) Digitization of materials on WID kept in store room and library (WRRDC) Mr.

Koji Kamee

(D History of database creation

-As part of activities of NFAD, with the consent of the Nepalese government and
the JICA office, we have digitized the project materials stored in the former
leader's room and library in the DPTC building.

- The digitized materials include Disaster Reviews, DWIDP Bulletins, reports,
presented papers, CDs, slides, photos, etc. From now on, these will be called
simply “the Data-Base!”.

-In Nepal, the Data-Base has been handed over to the Water Resources Research
and Development Center (WRRDC)

-We think it would be best to store and utilize it at WRRDC

(2 The application of (Nepal-Japan SABO Data-Base)

-Next, about the use of the“Data-Base”.

-We believe that this“Data-Base”will be a useful resource for working on Water
Induced Disaster Management in Nepal and Japan. Therefore, for example, it
would be good to use it for various research and technical training on Water
Induced Disaster Management.

-We hope that this“Data-Base”will be used as a foundation for the development of
Water Induced Disaster Management technology such as flood control and

erosion control.

- On the other hand, in Japan, the copy of this“Data-Base”will be stored in the
SABO Library in Tokyo. Similarly, in Japan, the “Data-Base”will be used for
research and educational purposes related to erosion and flood control.

*Refer to " 6. Digitization and case study by Mr. Higaki 2024” in the appendix.
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Floor Discussion on the application of Nepal-Japan SABO Data-Base

Dr. Vishnu Dangol: I am very anxious to know the conditions present and one more
question to Dr. Higaki. Did you have digitized all materials whatever you could
find from the DPTC time and DMSP time and where are they? Can we access it
publicly somewhere or it is still in private?

Dr. Daisuke Higaki: Actually, I am not sure but based on the MOU we can share
them for research purposes (is it free to use or not?) Our thinking is better not to
use 1t for a commercial base but for more research-oriented works as study
masters, research persons can use the data.

Dr. Vishnu Dangol: The question is how to access them?

Mr. Dinesh Rajauria: Actually, we have not yet decided how to make it available to
the interested person. But what we are thinking and discussing is that based on
request only for research purposes if some recommendations come then we will
give the access.

Dr. Akhilesh Karna: The list of the reports should include contents. The
photographs even have low resolutions so that someone can decide whether the
report 1s useful or not.

Mr. Dinesh Rajauria: The list of reports with content is prepared which will explain
the type of report that is inside. Based on that request can be done.

Dr. Mikio Isiwatari: You (WRRDC) mentioned that previously the budget was
around 18 billion NPR and now it is around 5 billion only. So, such data is also
available in the database?

Dr. Daisuke Higaki: Actually, the term “database” is not so clear. This is the
starting stage. Only we have digitized the available research materials
concerning this institution (place). So if we can do better to develop that one,
maybe such data will be necessary. But in that case both Nepal and Japan may
have to maintain such kind of data. So, this is another thing.

3) Memorial Exhibition of Mr. Tadahiro Matsushita & Mr. Hidetomi Oi MTr. Koji
Kamee
-Next, we confirmed that the Memorial Exhibition of Mr. Tadahiro Matsushita &
Mr. Hidetomi Ohi is currently well preserved in the lobby on the first floor of this
building.

-Here, I will give a brief introduction to the two of them.

—First, about Mr. Tadahiro Matsushita,
—In 1977, he and another expert investigated the actual disaster situation and

disaster response system in Nepal.
—Based on this investigation, he reported that it was appropriate to dispatch a
long-term disaster prevention expert to Nepal.
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—As a result, long-term expert Akira Hashimoto was dispatched to the Kingdom of
Nepal for the first time in September 1977.

—Since then, he has visited Nepal many times in different positions and
contributed to flood control and erosion control in Nepal.

—As a member of parliament, he also contributed to exchanges between Japan and
Nepal. As a result, in 2002, the King awarded him the Prasiddha Prabala
Gorkha-Dakshina-Bahu Medal.

—Next about Mr. Hidetomi Ohi,

—As you know, as the first chief advisor of Disaster Prevention Technical Centre
Project, the DPTC project, for three years from May 1992, he worked hard to
launch the project.

—In response to the severe disaster in Nepal in July 1993, he made efforts in

emergency response, including appealing for international emergency assistance
through the Office of the United Nations Disaster Relief Coordinator.

—In recognition of these achievements, the King awarded him the Disaster
Prevention Medal in April 1994.

-As I have said so far, these two great people who contributed the most to Nepal-

Japan SABO technical cooperation.
-We would be happy if it could continue to be preserved in good condition.

C. Future prospects for Water Induced Disaster Management in Nepal
Presentation on "Future prospects for Water Induced Disaster Management in

Nepal" by Mr. Shanmukhesh Amatya
¢Refer to " 7. Future prospect for WIDM in Nepal by Mr. Amatya” in the appendix.

Dr. Akhilesh Karna: You suggested making the Disaster Department under MoHA
but I cannot accept it because disaster management should be under the technical
ministry. That is my opinion.

Mr. Shanmukhesh Amatya: I agree with you. But what we have to do is if we open
the Department of Disaster Management under the Home Ministry, we have to hire
and recruit related technical experts. In case of landslides, landslide experts, in
case of flood division/flood wing, the flood experts should be there and similar in
other wings also. Thus, we can do like that. This time it is not like that. The
NDRRMA does not have any experts in geology, engineers, climate change etc. So,
they do not have any experts. Just they are doing the data collection such as health
data, which they will collect from the Health Ministry and health department,
similarly, in the case of hydrology they will collect from the Department of
Hydrology and Meteorology and the same data will be provided. Similarly in
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landslide cases also. That’s why the department should have technical persons
including related experts.

Dr. Akhilesh Karna: Thank you for your suggestion. It should be continued for
further discussion.

Dr. Vishnu Dangol: Let me make one comment. You have pointed out that the
systems and management in Nepal are weak. So, we are facing disasters. Actually,
the people are economically weak and staying in risky places. It does not mean that
the government should not do mitigation works for their safety. I mean that
disasters happen, so we should have preparedness for safety, that is the main thing.
Mr. Shanmukhesh Amatya: Yes, thank you.

Mr. Madhukar Rajbhandari: There are local government, provincial government and
Central government in Nepal. You are talking about the Department. How we can
cooperate with local government because mainly disasters are due to the local
government authority? They are extracting riverbed materials and extracting
stones from hillsides, mountain side and they are making roads everywhere
without technical justification. So how we can emphasize in that situation your
suggestion to cope with that problem?

Dr. Jagat Bhusal: Let me express my view. If I remember NDRRMA previously
designed to be under the prime minister's office. Latter it went under Home
Ministry. It was not a good decision to keep under the ministry of home. So, I
suggest, I like your suggestion that there should be one department meeting DWRI
and NDRRMA, both wings should be under the prime minister's office. That’s my
suggestion.

Mr. Shanmukhesh Amatya: Thank you. Related to the 3 tiers that Rajbhandari sir
mentioned about these things. First of all, we do not have a department this time.
That’s why first of all we need to create a Department of Disaster Management.
Then the Department of Disaster Management will have to manage about three
tiers of government as local government, provincial government and so on area of
authority and that will be controlled by rules regulations, acts and policies.
Actually, we have the acts and policies and rules but it does not govern like that. In
the NDRRMA, according to the existing act, policy and rules, all the works are
given to NDRRMA. But NDRRMA is not working accordingly. This time the policy
1s very weak. Acts and rules are also weak. That’s why NDRRMA working as before
as NEOC. It was belonging to MoHA. The NDRRMA also doing the same work as of
NEOC as rescue, relief and data management only. No mitigation works and
nothing others. Whatever the structural mitigation works are done by DWRI. But
in the case of DWRI, there is not sufficient budget and sufficient manpower. So that
1s our main problem. So, this is just my opinion. What will happen in future will be
another thing. If we can create a Department of Disaster Management under the
Home Ministry which is related to disaster. That’s why the Department of Disaster
Management should be under the Home Ministry. Afterwards, that department
should manage the three tiers of government in the area of work.
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Dr. Vishnu Dangol: So, at the end, I want to tell not to Amatya but to the floor, to the
NFAD, to the university people and government people, we mostly are here the old
people. But recently I read that growing old is in the process but thinking old is a
different thing but we are not thinking old but I mean we need youth, young people
also. So, from Hirosaki University, I see two people, from JICA also I see much
younger than me. But in our work for example, from NFAD and universities of
Japan, there should be more people here to work in this area to share their views
and maybe we can help them and similarly, from our university side also we need
much more young people working here and discussing with us. So, they are
discussing their place by together we can exchange their views that will be better.
Tsou san i1s working very well and he is also associated with the Department of
Geology in Kathmandu. And this is only one person from one university. So, I would
like to request NFAD to encourage other universities for more professors and
students here and have more discussions and work together with our students and
teachers. Thank you.
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Photo of the roundtable discussion

Comment from Mr. Kitahara

Dr. Ishiwata giving a slide presentation
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Presentation by Mr. Amatya

Closing remarks by Dr. Daisuke Higaki Display of the achievements of Tadahiro
Matsushita and Hideomi Oi
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Finally, a group photo of the participants

Dinner at Alice Reception, Kopundol
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Newspaper article about the roundtable discussion
https://thehimalayantimes.com/environment/need-for-collaboration-between-stakeholders-to-

mitigate-impacts-of-water-induced-disasters-highlighted
(The Himalayan Times 29 Dec 2024 e-Newspaper)

File photo

Environment

Need for collaboration between stakeholders
to mitigate impacts of water induced
disasters highlighted

By Himalayan News Service
Published: 10:34 am Nov 29, 2024

Kathmandu, November 28

A meeting on "Water Induced Disaster Management in Nepal- 33 years History for
Disaster Prevention Technical Committee /DMSP Project/In Future" was held by a the
Nepal-Japan Friendship Association of Water Induced Disaster Prevention (NFAD) in
Kathmandu.

While the technical cooperation for reduction of water induced disaster had been
executed by the Government of Napal and JICA for 16 years since 1991, the NFAD has
supported it and has tried to enhance community level disaster education since 1993.
Experts said during the implementation of JICA project, several model sites have been
constructed in Nepal, and Japanese erosion control technologies with the combination
of locally available materials has been adopted there.
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After the field excursion to inspect the previous model sites for gully erosion control
and slope protection including landslides, a discussion meeting was held with the
participation of Japanese experts of NFAD, experts from Hirosaki University, Japan
and senior experts and present engineers and scientists of Nepal concerned with water
induced disaster. Present status of water induced disaster management in Nepal was
discussed.

Participant said since extreme improvement of devastated slopes by gully erosion
and landslides has been recognized at the model sites, they pointed out importance of
successive technical transition to next generation in Nepal. It was proposed that
various data such as reports and photos kept as soft copies by NFAD can be used for
future development of water induced disaster reduction both by mitigation works and
researches.

In conclusion, as participants said water induced disaster occur both due to naturally
and artificially and intensity/ density occurrences are increasing as well. They said it
is essential to strengthen the capability to tackle with water induced disaster through
collaboration among related implementation governments and research organisations.
The meeting also concluded that a certain organization to deal with disaster mitigation
technically and administratively in Nepal should be established.
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Rehabilitation of Gully-Dominant Hill Slopes
by Using Low-Cost Measures—A Case Study

Daisuke Higaki, Kishor Kumar Karki, Naoto Koiwa, Mio Takahashi,
and Sohan Kumar Ghimire

Abstract

A study was carried out to find out the effectiveness of
low-cost measures for the rehabilitation of gully-dominant
hill slopes of the river terraces in the Central Nepal. The
main process of gully development on these hill slopes
involved crack formation in the laterite soil in dry season
and subsequent soil block failure at gully heads followed
by incising bed erosion. In order to stabilize these gullies
and rehabilitate the hill slopes, low cost measures were
adopted which mainly comprised gabion check dams and
bamboo plantation. Some other measures such as catch
drains and grass plantation were also implemented. As a
collective result of these measures, gully erosion rates
were minimized and also the gully-dominant slopes were
rehabilitated as evident by increasing forest cover. Such
low-cost measures were found effective for controlling
gully erosion as well as for promoting land resource
recovery.
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Introduction

Gully erosion is one of the major issues in land degradation
in hilly and mountain terrain (Lal 1992; Sthapit 1996). In the
Midlands of Nepal, gentle slopes or river terraces covered
with thick soil are facing gully erosion problems (Higaki
et al. 1998). Cyclic changes of crack formation in dry season
and failure of soil blocks at the gully head followed by bed
erosion due to monsoon rainfall induce such erosion pro-
cesses every year (Higaki et al. 2005). Rehabilitation of
gully-dominant slopes by low-cost measures are extremely
important in the developing countries for the management of
agricultural lands and natural resources such as water, soil
and forests.

This paper aims to evaluate the effectiveness of the
low-cost rehabilitation measures for controlling gully-
dominant slopes through the monitoring of changes in land
coverage conditions from a pilot project in Nepal.

Study Area

The study area, Pipaltar, is located on the slopes of fluvial
terraces formed by Thadi River, a tributary of the Trishuli
River in Nuwakot District, Central Nepal (Fig. 1). It consists
of two monitoring sites called Upper Pipaltar and Lower
Pipaltar (Fig. 1). Elevation of the sites is 500—600 m above
sea level. Deforestation and over-grazing which mostly had
taken place during 1960’s has led to the formation of gullies
and surface erosion (Fig. 2). The Water Induced Disaster
Prevention Technical Centre (DPTC), Government of Nepal
and Japan International Cooperation Agency (JICA) selected
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this area for the pilot project for the evaluation of various
measures to control gully and surface erosion in 1994
(Figs. 3, 4). Since the fluvial terraces are located near the
confluence of the Trishili River and the Tadi River, thick
fluvial sand and gravel deposits with more than 50 m in
thickness formed by two rivers and overlaying laterite layer
(5-8 m thick) are erodible by the gullies. The laterite soil is
composed of 48% sand, 40% silt and 12% clay (DPTC
1999). Most plants hardly grow due to less contents of
organic carbon and acidic condition of the laterite (0.4% in
chemical composition) (DPTC 1999).

Adopted Measures and Monitoring of Erosion
Control

Gully erosion generally occurred as a result of crack for-
mation in laterite layer in dry season and subsequent soil
block failure at gully heads followed by incising bed.
erosion in rainy season as indicated by the monitoring of
gully head expansion (Higaki et al. 1998, 2005).
Adopted measures at each gully in Upper Pipaltar are as
follows (Table 1; Fig. 3).

(1) Series of gabion check dams to prevent incising erosion
on the gully bed (4 nos. at the G-4 main gully, 5 nos. at
the gully G-4 LB 1) (Fig. 5).

(2) PNC panels with a check dam to protect the gully bed
(Length = 20 m, the gully G-4 RB4)(Fig. 6).

(3) Series of check dams (3 nos.) with bamboo plantation
(the gully G-4, RB-5).

(4) Bamboo plantation of 100 stems to protect fallen
materials from the gully side slopes against bed erosion
(the gully G-4, RB5A).

(5) A catch drain of 113 m in length at the gentle barren
slopes on the ridge (the gully G-4, LB-1).

\\..\1 |’.‘

o

‘\\

Lower
Pipaltar

Pipaltar

Fig. 1 Location of the study area

Fig. 2 Gully erosion on the slopes of a river terrace at Upper Pipaltar
(Dec 1996)

& Check dam
< PNC panel

® Bamboo plantation
SCach drain
s Gully -i/
Stream —

Fig. 3 Distribution of gullies and adopted measures at Upper Pipaltar

While steel wires of the gabion check dams had to be
transported, stones were available from the riverbed of the
Tadi River. Transportable PNC (Pipe Net Concrete) panels
with the scale of length: 100 cm, height: 30 cm thickness:
3 cm were made of pre-cast concrete panel reinforced by
steel net connected with a PVC pipe. PNC panels can be
used to protect soil slopes from erosion (Hayashi and Fujita
1976). The catch drain was made of cement masonry
(Fig. 7) in order to drain surface run-off from the barren
slopes to the outside of the catchment of gullies.

Gully erosion monitoring before and after the adoption of
the rehabilitation measures in 1995-2003 revealed that these
measures reduced the gully erosion rates effectively and thus
promoted vegetation recovery until 2003 (Higaki et al.
2005). Figure 8 shows the location of changes in the crown
of gully heads during 1997-2003 which included major
changes during maturation stage of the measures functioning
(1994-97) and minor ones during full functioning stage
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Fig. 4 Gullies and adopted rehabilitation measures in Lower Pipaltar
(base image: Google earth (Nov 23, 2017))

(1997-2003) (Higaki et al. 2005). The gully head retreats
during the former stage were 0.21, 3.32 and 1.26 m from
RB4, RB5 and RB5A, The retreats remarkably decreased to
0.18, 0.91 and 0.49 m during the latter stage. The plane
feature of gully heads in 1994, 1997 and 2003 indicated
parallel retreat which was progressed by repeated small-scale
failures of soil blocks in laterite layer. At the gully RB5A,
well-growing bamboos originally introduced were 100 nos.
which costed 5000 NRs (equivalent to eight thousands
Japanese yen based on the exchange rate of April 1999)
trapped the fallen materials from the gully side slopes.

Table 1 Adopted measures and expenditure at the Upper Piplatar site

Item Number Length(m) Width (m)
PNC plate ca. 20 ca. 2
Gabion check dam 12 3-10 12
Gabion check dam 7 36 (total) 1-2

Catch drain 113 (total) ca.l
Bamboo plantation ca. 1000

Others (survey map etc.)
Total expenditure (NRs)

Fig. 5 Gabion check dams at the G-4 main gully

Monitoring Results of Landscape Changes

In Lower Pipaltar, the pilot project adopted various reha-
bilitation measures with people’s participation in the gully
dominant Sukauri Khola watershed since 1995 after the
Department of Soil Conservation and Watershed Manage-
ment (DSCWM) had taken place in conservation of the
devastated watershed (Table 2; Fig. 4). As this site is located
near the confluence of the Tadi River and the
sediment-loaded Trishuli River originating from High
Himalaya and Tibet, thick layers of flood loam deposits
consisting of the river terrace were expected to produce fine
sediment toward the gully beds. Eight numbers of gabion
check dams with the height of 1.5-3 m were constructed on
the gully beds which trapped sand transported from the
barren and grass-covered slopes in the upstream.

Height Location Expenditure Year
(m) (NRs)
G4 RB4, gully bed 145,414 1994-95
1.5-3 G4 RB4, 5, 5A, gully bed 158,982 1995-98
1.5-3 G4 LB1, gully bed 414,819 1998-99
G4 LB, flank slopes 659,000 1998
Along each gully bed 63,995 1996-99
and side slopes
90,822 1995-99
1,533,032
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Fig. 7 Catch drain for diversion of run-off water from the Upper
Slopes

Gullies also tend to be formed along foot trails due to
run-off concentration and poor management (DSCWM
1991) (Fig. 9). Two stone-pitched catch drains were con-
structed (113 m long) to prevent the trail erosion in 1995

(Fig. 4). Grass harvesting in which not only locally available
grass but improved grass such as Nepier grass (Pennisetum
Purpureum) had also been introduced on the grass-covered
and partially barren slopes. In addition, seed sowing was
also executed. A Woman User’s Group of the Sukauri Khola
watershed participated in these initiatives in 1997-98 (Karki
and Higaki 1998).

Since the monitoring of erosion rate could not be con-
tinued due to loss of monitoring pegs in Upper Pipaltar after
2003, inspection survey was undertaken during 2013-2016
by the authors. Comparison of the field monitoring pho-
tographs taken in different time indicated the effectiveness of
rehabilitation measures in gully erosion control and the land
resource recovery of degraded catchment. Though plants
hardly recover on the head scarp of laterite soil layer, Ketuki
(Avaga Americana), a low-height tree with dense roots were
found growing in 2018 which prevents the crown from crack
formation (Fig. 10). This resulted in the prevention of soil
block failures which has enabled bamboo growing.

In Lower Pipaltar, a land coverage map prepared by Rizal
et al. (1999) was compared with the Google Earth image
taken in November 23, 2017 (Fig. 11). While the monitoring
area of Sukauri Khola catchment with gully-dominant slopes
is 8 ha in which tree covered area was 1.2 ha in 1999, forests
have recovered on the slopes of 3.8 ha in area in November
2017. Figure 12 shows significant increase in tree-covered
area on the gully-dominant slopes since July 1998 till March
2016. Sal trees (Shorea Robsta), a natural species of
sub-tropical climate which are usable as woods for housing
have grown very well (Fig. 12). These positive effects seem
to be not only due to the adopted measures, but also due to
the local people who followed the rules of user’s group for
natural resources management such as by stopping
free-gazing in the gully-dominant catchment (Higaki et al.
1998). Millet cultivation as the traditional crop farming and
mango plantation were combined on the terraced gentle
slopes which had been partially barren by using Sloping
Agricultural Land Technology (SALT) until 2013 (Partrap
and Watson 1994) (Fig. 13).

Rehabilitation of Gully-Dominant Slopes
by Low-Cost Measures

As gully erosion is a gradual geomorphic process continuing
every year in Nepal, small-scale low-cost measures can be
adopted using locally available materials including various
plant species. Cyclic processes of crack formation with
subsequent soil block failure in laterite layer and incising
erosion on gully bed promoting instability of gully side
slopes should be interrupted based on the monitored erosion
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20 gully head in Sept 2003 |

o ——gracks in Sept 2003

-2_“ 16 = RBSA P == RB4 gully head in Sept 1997

& N gully head in Jan 1994
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Fig. 8 Difference in the location of each crown of the gully head (1994-2003)
Table 2 Adopted measures and expenditure at the Lower Piplatar site
Item Number  Length  Width Height Location Expenditure Year
(m) (m) (m) (NRs)
PNC plate 180 Head of main gully 21,463 1994-95
Gabion check dam 8 3-8 12 1-3 Gully bed 1,021,952 1995-97
Catch drain 110 ca.l.5 Along eroded trail and flank 301,446 1995-96
(total) slopes
Bamboo plantation ca. Along each gully bed and gully 58,996 1998-99
1000 side slopes

Grass harvesting and seed ca. 10.000 m? Natural grass-covered and 18,400 1996-97
sowing partially barren slopes
Others (water tank, fruit tree 134,180 199599
plantation)
Total expenditure (NRs) 1,556,437

rates. Reduction in run-off water concentration on the gullies
will also be required.

Total expenditure of the pilot project for both Upper
Pipaltar and Lower Pipaltar sites was 3,089, 470 NRs which
was equivalent to five million Japanese yen during 1995—
1999 (Rizal et al. 1999) in the total area of 35 ha monitored.
Since gully erosion degrades the land resources such as soil,
water and forests on which the local community depends for
their livelihood, low-cost rehabilitation measures of
gully-dominant slopes should also focus on the land resource
recovery through various gully control measures especially
in mountain agricultural areas of developing countries like
Nepal. Low-cost rehabilitation measures of gully dominant
slopes require (1) erosion process control by small structures
including bio-engineering measures (Geo-environmental
Unit, HMG. Nepal 1997) with easy maintenance, (2) direct
benefit to villagers, and (3) sustainable natural resource
management. The adopted measures such as series of

low-height gabion check dams and bamboo plantation were
very effective with people’s participation in planning and
implementation of the project.

Conclusions

Based on the erosion rates and landscape monitoring of the
small catchments devastated by gully erosion, rehabilitation
measures adopted by a pilot project were surveyed from the
viewpoint of erosion control and land resource recovery in
Nepal. Small gabion check dams and plantation of bamboos
at gully beds effectively trapped fallen materials from the
steep head and side slopes of the gullies thus promoting
reforestation in gully-dominant slopes. As slopes consisting
of laterite soil hardly recovered only by plantation, drainage
of surface run-off from such slopes are also recommended.
Not only physical measures mentioned above, but
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™ Previously barren slopes with Bl
partially tree and grass cover

Natural grassland with partially 8
barren slope

Cultivated land

Tree plantation

Fig. 11 Comparison of the land coverage at lower Pipaltar in 1999 and
2017 (Land coverage in 1999 was drawn based on Rizal et al. (1999),
Base image: Google earth

Fig. 9 A gully formed by trail erosion (Mar 1997)

Fig. 10 Stabilization of the gully head of G-4 RB5 by Ketuki, a
low-height tree (right side) and bamboos on the gully bed (photo, Apr
2018)

participation of local people in the rehabilitation projects of
gully-dominant slopes should be introduced thus creating Fig. 12 Reforestation of the gully-dominant hill slopes a July 1999,
awareness on the sustainable management of degraded lands. b Mar 2016
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Fig. 13 Change in landuse on the previously barren and grass-covered
gentle slope on the leftbank of the gully a July 1998, b Oct 2013
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