HE#H S (5%)

B ERI T Wh K ES

AR -
HEAA TR -
iGANE
CH BT -

et HIY

/]

RSP ==

TR RZ B g /KL R/FFE
TEmEERE 24

[eiH#

106410 H28 HZE 11 H3 H

10741 H29 H



* &

ATATIEFESNME CEEREEGE T EEMETET 7th International Workshop on
Multimodel Sediment Disaster ;> "MSD(Multimodal Sediment Disaster Network) |
REsEIMEAHER - 2 IR B ST - BUSTRES - AR - EXRE - BAE
AR - BUFEITEEHR AR - FRWEEE - HA - JBeai -~ EBEefmE ~ A1
BEREHENE L — -

KEWEHEARBZ7KERE (Nepal Hydropower Association) LI > FAEHED
NIRRT By BRI AC i S & MSD 2 EHAFEFE & - 2018 FEfmH EIE e Peun e

ATRESIHE G EREETE EEHAY > PR BN E AR - 18
FEH R RIS Z HEBIRR - 59 I BB e E B S A AR Z Wi e AR > 1R Ry H R HE
229 BIEAlE 2015 FE A RMERER - AR D S EAEZER] - K
MU AR S SR SR M S - S BP IR AR &R 3% B TR S 2 S E HHRAT
Feiilsthe - ©/8 H Al RSN AR AR SRR SRR LIF > nlEh a8 eam - H
A~ HIFEJEPHEE » APFFEBIZR LB » P20 I &R TR s Bl ] -
GBS KB N -

AR G S SRR IR ST - WEEa A ARIEREKE -~ L&
s LESMEKSE IR - DR B EERKBEZFES - AXWEIgRETHE -
H 2010 FELIZ > MSD ZHRF SR VB R H D ST Z SERITE ~ SR Z BIBRAT
5 HAORHENERR CZR M o AR G A GE I REIR L3R - EAERR
AR i SCEWTFERRS N - a8 R Z Brbge iR - ZRIBIRSOR&EZH

B - SBEEL T

2010 S 2013 i) > NE=ErEZ R Eh e iem 2 Bl - DU AR5 8
B2 (E B R E R R B > R RS ~ 1EZEH RO DI Y - By MSD ~F- &3]
JHZ ERATITE SR - 208~ AT AR IR R D > G (FIE - BfEA
SEHIIFACR - AR ~ TR ARBLUFFR RS > gk E& i/ IWE (R

1



SRR N ) > SEEIETT RS E 2 AHRARTSE - WWHEHE H A - SiSE#EER >
&R EITE R o 2015 FEREIE Gunung Merapi SKULIEEE - SKILIPKBRIERERESEFIL » HE
TRAK LA RHE R SR B o - ORISR i 6 > BRI EER RS S
B R S

UH*}

o

ARRMSD EFERE/HM & > e/ BRI S EARSENIABES - tALERE
AR A SE F B LR CERIFTRR - 2RI EFGH AT K > JE/HMAY D&
FWTFA MHEEY - EHEESOR A 1E » PREESET T RE ST - LU SEE R B RE IR 7T -
AR RS SRR SR 2 BRI DK E - DUR B SEEE RS -
HEHMAGE R MARIRE ERAVEL T - A R IR R 7E iR BB AL - 1F Rk
e H R L K T2 2% BHERIORZBER - WIS RREER & E ) K5
Ty N L -



p =<
B H . 4
LI = = 4
L2 BB N B 4
L TR 5
B B 6
20 FREEIR BRI o 6
22 W E A - AR KERS . 7
2.3 SEHEAL- B AB/KEERZ Hydro Lab. . ... 8
2AZMBLRESHE WK EFT GRS CER .. 13
S B BT 17

2.0 HAR R S 3R 23
2.7 JEHRER SO RRHITE R 25
28 BMEHEHERBEEEL .. 28

L A Y = 72 = 31



¥-% Pen
1.1 % %p b

AETREEESNE CEE S L EEWETE " 7th International
Workshop on Multimodel Sediment Disaster ;> "MSD(Multimodal Sediment
Disaster Network) | RESEIM:AHER - 2B B EZ7EHENs - BUFTERE - FLAMK
&~ BHEmE - BMAE - BIAERSE - BUFEFISWIR AL > g8WEEE - 0
A~ JElam - HIEELE ~ A 2B FENES — -

AEHETE HE A /KER S (Nepal Hydropower Association) F¥f » i
EHEI R R T - BB ASR E & MSD 2 E R & - 2018 FFigtHENE
JEPERE ¥ -

AXIRESIE GRS ER & EZEHE > R EEENTFEE A
L~ EZEE R ORI AR Z HEBIER, - 59 I B8 S ME R 5 A A Z BT e e R
TR HEHEEN 2248 © S5/Eam 8 2015 F3 R AHIBHER - SR RS 1 &
FUNEZEN] - KRR S EEFAEPRA RN > JEI R AR &R %
TR S EMRITIFE SR - 5 H A AR B AR AR SR AR R T
fE > AMfEREEREEAE - HA -~ HIEENE - MIERRZEN > P20 #1L
R EWDRAO R A ] - i 2B SR N -

1.25% %R

7 fir W T %
B BBk R BIRE TEf
B AR | _
e i P IS

1.3 7 /243

WFEITREE 2017 42 10 A 28 HH & ZE 11 A3 HERE - £ 7 H » BI&E
TEEESH S EWESTE - 2E5E)A Hydro Lab %2808 Sunkoshi JA[7K



B LRI R B R e R R SR R S T S -

HHH TR
10 H 28 H
EAE (WREHE - B NN - e H B el )
(ZHA7R)
10 H29 H
FEEEL S E e
(2HH)
10A30H |1. FLEEEREEWEEWHTTT
(2Hi—) 2. 25Eh/E/ARM Hydro Lab
10 H31 H
FZZZ 5 AR Sunkoshi JAI7KEER FiF KRS ARER
(EHT)
I11H1H
B HEE AR E S 1e ERER
(REHI=)
11 H2H
B R [ R (A%
(EHAPT)
11 H3H
(B2 (JEJH B I El - & N - Bk E S )
(ZHAF)




- % e
215 BRAFLBpEMFA

[elar e e Bt R EINE > 2 aE = B ARt & Ay —(E Py
5 - LB AR - Hoer B Al - e ARy LR R Ry 14 & 7181 P
FNE - N 2640 & - BRI SO - 5T B m iy eI e AL
RIEHMEERN > SiERS IR R - NIttt E 8 Ly THUBDths -

[eHmEA e EERE - R Ao 2 e Rl A Ee/aM -
HERTFEUEREER > S/ VEEHeE MRS M2 - TG - BaiE
PABR B =RV BT R i A LI At -

18 thag tpiEEaT. T Jela B B - I S AR Phie - &R A R - 1E
19 HECYIIL B F1% e A R B TILBEI S W B HAE S - e AR R R ENEEE T
HIEIZ - 2006 £ > B ALS 1B - H mfEHATRES] » 2008 4 » e HMHlE &1L
T FAEIEZE - BEFRE LRI R feia B R E R -

DT ER 2 e 0 R B B # T  fe 8 B s KA » DO Al B A&y 1350 22

R Z@EER - m&TRUER IR a5 REEA > A TR RE
Z o NIRRT - — R ERE I REILLEE B A - 7 10 H R
3A > RREARSE  FUREMREIK - 4 A - FOREDT - NMEEAMER - £ 6
B o aR RS B S o (9 KAE 30°C -35°CAEA > iR EAE 15°C-20°C 2 [ - i

TEMET Y22 R ERE » BR T L3R5 4% - IS SOE T - EENVEHEIERCR 2
RN FRITEEAREY M RIS 2 RO —(EE R R - A
J AR - HEE S LIRS 722 RO E) - IIE TSR - AR
(Bagmati river) @0fEMEBHYEEA - [EIIH R —FR5 4B EAVANR » JalE AR
W A TENLREBIE K -

T

2015 Ffenm R S B HIHE LR )3 AR e a B R EI(UTCS 1 45)
201544 H 25 H (EHI/N) 111§ 56 73 25 70 » B I0eE 28 & 8 73 49.2 7


https://zh.wikipedia.org/wiki/%E5%8D%97%E4%BA%9A
https://zh.wikipedia.org/wiki/%E5%8D%97%E4%BA%9A
https://zh.wikipedia.org/wiki/%E5%86%85%E9%99%86%E5%9B%BD%E5%AE%B6
https://zh.wikipedia.org/wiki/%E5%86%85%E9%99%86%E5%9B%BD%E5%AE%B6
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD
https://zh.wikipedia.org/wiki/%E5%8D%B0%E5%BA%A6
https://zh.wikipedia.org/wiki/%E7%8F%A0%E7%A9%86%E6%9C%97%E7%8E%9B%E5%B3%B0
https://zh.wikipedia.org/wiki/%E4%BD%9B%E6%95%99
https://zh.wikipedia.org/wiki/%E4%BD%9B%E9%99%80
https://zh.wikipedia.org/wiki/%E4%BD%9B%E9%99%80
https://zh.wikipedia.org/wiki/%E5%8D%B0%E5%BA%A6%E6%95%99
https://zh.wikipedia.org/wiki/%E5%BB%93%E7%88%BE%E5%96%80%E4%BA%BA
https://zh.wikipedia.org/wiki/%E5%B0%BC%E6%B3%8A%E7%88%BE%E7%8E%8B%E5%9C%8B
https://zh.wikipedia.org/wiki/%E5%BB%93%E7%88%BE%E5%96%80%E4%B9%8B%E5%BD%B9
https://zh.wikipedia.org/wiki/%E8%97%A9%E5%B1%9E%E5%9B%BD
https://zh.wikipedia.org/wiki/%E8%8B%B1%E5%B0%BC%E6%88%98%E4%BA%89
https://zh.wikipedia.org/wiki/%E8%8B%B1%E5%B1%9E%E5%8D%B0%E5%BA%A6
https://zh.wikipedia.org/wiki/%E5%8D%B0%E5%BA%A6%E6%95%99
https://zh.wikipedia.org/wiki/%E5%8D%B0%E5%BA%A6%E6%95%99
https://zh.wikipedia.org/wiki/%E5%9C%8B%E6%9C%83
https://zh.wikipedia.org/wiki/%E5%9C%8B%E7%8E%8B
https://zh.wikipedia.org/wiki/%E5%9C%8B%E7%8E%8B
https://zh.wikipedia.org/wiki/%E5%90%9B%E4%B8%BB%E5%88%B6
https://zh.wikipedia.org/wiki/%E5%B0%BC%E6%B3%8A%E7%88%BE
https://zh.wikipedia.org/wiki/%E9%A6%96%E9%83%BD
https://zh.wikipedia.org/wiki/%E5%9F%8E%E5%B8%82
https://zh.wikipedia.org/wiki/%E5%8A%A0%E5%BE%B7%E6%BB%A1%E9%83%BD%E8%B0%B7%E5%9C%B0
https://zh.wikipedia.org/wiki/%E7%A9%BA%E6%B0%94%E6%B1%A1%E6%9F%93
https://zh.wikipedia.org/w/index.php?title=%E5%B7%B4%E6%A0%BC%E7%8E%9B%E8%92%82%E6%B2%B3&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E5%B7%B4%E6%A0%BC%E7%8E%9B%E8%92%82%E6%B2%B3&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E5%B0%BC%E6%B3%8A%E7%88%BE%E6%A8%99%E6%BA%96%E6%99%82%E9%96%93
https://zh.wikipedia.org/wiki/UTC%2B5:45
https://zh.wikipedia.org/wiki/%E9%9C%87%E5%A4%AE

S 84 [ 42 47 28.8 B AT I E IR H S L MG VRS - XI7E R RS
ot LR SRR (R 34 2SR - MUBSEHRIR 7. 80, » REEHIER 8. 1M, »
KEERER X 4 CRZL) - B MAE R RS 1034 FHE (% A BRI -
9,018 AFESLTCHIFE oS4 - 2 RAGBIEISRAM « EREIEH « B « &
HILEH ~ 71 o BHPAES 53 Bk - A% i RS B B SR A FB F P S 7 3
oK - i MRS RS S i BB I B A I 80 4B DAY S - RERRREL
12 o 2 SRR S 20 SV HAE - ERTAMH TR AR R
5 2008 4E53 | AHSFTRERC L ACHERAY 1.4 4% -

T R s B S BB AR AT — 4 GDP 8% TS Ay e ]
BERRTE S0 57T - [ RIS S TR S R AR R T 50 45 - (S
UERETTE)

2273 g AiyeE 2R p kT € Nepal Hydropower

Association (NHA)

EHm/KERE (NHA) HYROL EEIE Ry T SZRKEESRE AL HIRE TR &y
fea R O AR B /KEEIH H A A HIEREE - NHA Ry g BfRRIEORI & - 1Lz
e M7 K 20 S5 T YA - BRI S B ETRN B AR S ~ BUG% ~ B
AL~ AHRHEZE N BRI ARG A AV E EAIERE - Tes/ KB -

NHA 7% 1999 - 8 H 4 HE/EHMBUGEM HIEBUGIREFIGHE - EF 1999 £
11 H 5 e/ s IR E I =URAT © 5] > NHA ARIZA PRV BORIE(E T BIFEKE
g (IHA) HV2EZEE - JEAMTE 1999 RS 0E (TEAtrER - ENERInE
RZ1% ) 4Rk THA £EIZ & - fRiE THA B RTAYECR - NHA 22— (81 AV4H 4% L THA
R Y HAtr AH AL B AR B &7

» BRS A KPRFEM A /KB E BRI - BB R IR E SRS Al R st e (F

ERER -


https://zh.wikipedia.org/wiki/%E5%B0%BC%E6%B3%8A%E5%B0%94
https://zh.wikipedia.org/wiki/%E5%B0%BC%E6%B3%8A%E5%B0%94
https://zh.wikipedia.org/wiki/%E5%BB%93%E7%88%BE%E5%96%80%E7%B8%A3
https://zh.wikipedia.org/wiki/%E6%8B%89%E5%A7%86%E7%90%BC%E5%8E%BF
https://zh.wikipedia.org/wiki/%E6%8B%89%E5%A7%86%E7%90%BC%E5%8E%BF
https://zh.wikipedia.org/wiki/%E8%B2%9D%E8%A5%BF%E8%96%A9%E5%93%88
https://zh.wikipedia.org/wiki/%E7%9F%A9%E9%9C%87%E7%BA%A7
https://zh.wikipedia.org/wiki/%E7%9F%A9%E9%9C%87%E7%B4%9A
https://zh.wikipedia.org/wiki/%E9%9D%A2%E6%B3%A2%E9%9C%87%E7%BA%A7
https://zh.wikipedia.org/wiki/%E9%9D%A2%E6%B3%A2
https://zh.wikipedia.org/wiki/1934%E5%B9%B4%E5%B0%BC%E6%B3%8A%E7%88%BE-%E6%AF%94%E5%93%88%E7%88%BE%E5%9C%B0%E9%9C%87
https://zh.wikipedia.org/wiki/%E5%8D%B0%E5%BA%A6%E5%8C%97%E9%83%A8
https://zh.wikipedia.org/wiki/%E5%B7%B4%E5%9F%BA%E6%96%AF%E5%9D%A6
https://zh.wikipedia.org/wiki/%E5%AD%9F%E5%8A%A0%E6%8B%89%E5%9B%BD
https://zh.wikipedia.org/wiki/%E5%AD%9F%E5%8A%A0%E6%8B%89%E5%9B%BD
https://zh.wikipedia.org/wiki/%E4%B8%8D%E4%B8%B9
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%9C%8B
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%9C%8B
https://zh.wikipedia.org/wiki/%E5%8A%A0%E5%BE%B7%E6%BB%BF%E9%83%BD

— - HiE
1. Ry7KERBH S AliE S 4 oy IR
2 ABERISZRP/KAE S5 A B SE S RITREEHIRE Tk
3. REMIOREE S BRI - FIZRRIRER > [RIRF ORdSF & B AV TS EEAEIE -
= B
IsE S IEREEH K ER 4 - i e R A WREIRAYFR K » Brt&radnl » BN
AR BK BRI S A AR ST SRR V& -

2.3 %7 Er-RpE-kER % F Hydro Lab

il ‘I'WW i .

LR HHHW Hlm!// /IM/I//




JE70 B Rt ZE AN DA S R AR UR Y TR AT/K T RIS 2/ D fo] Y 6 A P AT
o DET TR /KERRR S - B T/KEE R E Hydro Lab - fFFEAAEHAET
FEbtFeRT (10E-TU) ££/\HFARTHE TS &L —EKERPT 0 - 3R
FHSORERRI 10B-TU Bt fnr 7 —(ENRBR B b - Brfeg 12 JK BL/KERuh TAZH A HIY)
BUKIIEAIGSE - 2K EIBEEHORE: (NINU) #Y Dagfinn K. Lysne B ZHH
EEERENVEREANY) - BRI > KEF R E SRS (NINU) FIfE
/K8 0 (ICH) & 1F « NINU A1 ICH — B Ry /KB B B s FR (AL R ER R G <26

P € A FURT R RS AT BE 7e 70 ke /K ARSI Pl SE/K T Ja%a Ty EK
BEYHEK TR R RE SR T ARSI RTAIZE A » i E— R E KT T
FNLJE) Vi T A [FIHY > B IR T S O CRasca T B B s /KB /Y AT 457
EEERER -

K& EEIH M f B Y B 2 - Joid B RYEOR H e 8 A ] H fe a B Feraiit
EMFEIR R AR S  URHOKE - FERAIER /K TR S VIR A A - S50
IKE VRS H B LS8 - 1 —(ERe#Tim e TH H %7 2 nl SEaa P RE TAV R o 75
KEVPORER - HE—RZIVE  KEFRZEZE A —— (ST T/ K& IR
SIH HYEDK IR FE R Febsts - b5t - BRI 1 /KERtSeR M R
AEWATIANE-S S



http://www.hydrolab.org/dagfinn_klysne.htm

N AVASEED]

/KEE =N H SRR D SR YIbT L - iR ek - HEEHAY
B KA TR AHRE 5 A RS A YK RIS > B KRN TARAY RS A
o R LA HEESN - AKEEEBREARSR - fEanf(EEED T -

B
KEERE=EIN e aR/KERNY A 8% - SEeam AR -
(BT
Jle Ry — B FEANESERYBT S AR - HEBh K& R R S rI IRl -
B
WAE ¢ JORIMEIEENEY - R EHEHE &l o SEEMA > WETHE - Dl
HREE Ry -
IV B PERRMIET - &5 > BHERAISR AT ERHE - A Gl i
A N\ R RUETESH A 5 P SRR U g -
BEERE T ¢ AMEAERMATIEFRImN L - WiEEEES) - BIZEHUS A RR -
» JEBHEIEK
KEE =R SHE - Fesil Stany N BT 2 A IREs - FELAT
UG T SIS SR A o
* JKH TARSE AP K I 7% -
* 178 H P St BAPES B B A = TR EH VIR DRI T
- B KEntSER M & -
» BGLEEVERE I -
« KSR
A {
BETER  KEE = TRV CAUT 2] 74 - BARME
WEE T nsRAie e /K D E R =R IR B AR > Dl e fe it B KA TR /K Ay
WHFEINRRE - KEE R HEA LU N Y EE St s A 1 755 s s RO 22 Be 3¢ L AF

10



(—) TARZERA K
Hydro Lab 45 & $6F ORI 2 P9 & A REE ARG HE A T [
% - B - — (BRI TR T A s |
BRI R L BB 23 - A MK A B
BRI — 85T AR R A RS B R R AT -
()RR
Hydro Lab HEA S AT S HTELAAT RIS 50 - (B
S R AR (T RO EDRRE S WS B
AL 455347 -
(=) BB
KBRS IR A FA S AT -t TR AN SR
SRR IR TR S 138, - KB B DL T SIS -
e e
R
- TR
- YRR R RIS
- R
(0 Y BiF e S 4
KPR R AR 3 (e BRI R A M) R E e
B R ETHEE) - DTSRI B AT~ Sl R
B - SERATIRA S AR AR s A K R A
o 5771 - Hydor Lab FVRFERIBTZEIEEHITE EIRS RS & 17040 - DU (g
B - KEER O BN TR (10B) - SEKEEREL (1aD 8
SHE KBS (N o RSP KEERAIE.L (AHEC) RO A (KU)
HETL T RIS - R SRS BTSEIE H AHESE - DB KR T AR - 1
TR A R T -
1 B B A RETE DR

ful

11



T RS B s KA E o K
SENEIAR 60 Jk BRI FORE T TR AT
YR - B E R 2% (DOPS) HIBKRE /KM
B R ARG (EES) - EIEHISEE NINU ez 8
R - .

2 KFIKEE TAZIR DB LSHRERIZE | JE bR

AR B RIS SR DB LR TR T K B D iR K )
RS  EITRILEE - BB RIS - IR T AR AR -

AHFFEH B Y R A K AR MR D5 » JE DRt LR -
e A RIS B B T A T SRR 1] - TEARISEEHBII S —IEES » S3RIRY 2003 4
12004 453 BIEAMR T Thimurk A1Khimt i /K S S0 R S T5 SR B
ORI - 2 R U TRATER: - DD AR TG A TEE T
fry -

3.Nathpa-Jhakri JE/DESHIETE

£ 2004 71 2005 FEHYZREEIR - FIEE Himnachal |
JHEY 1500 MW Na thpa-Thakr i /KT EHETT 10 E: fmt
S - KB BRZEL NINU 1 GE Hydro Norway & {FBIE [P
TREETE - XIS B R L R R
= 0 BRI T A BT BRI RE 5347 > D
T A R K R B TR -

4 eI s

KB R R B I S B 2 th L R e D B BRI 6 — 8053 - KB
BR BRI NINU &1F » AR 7R T AR T - 3BT A0 - A5
EUERSE » LRSI E A S D R - TR A — (A T SR R
VDRI -

B - B B LR L3 SR B BT B K S BT B 3 RIS - /K BB AT
ST > SRR BB SRR, - 1 TR S S A R A 2 A (BT 5t
B -

12



Hydro Lab E&E Rz H A FHRIERE RV EEE N BT T ) IRRPIERIE A 4T PLR

ARG - Bl S B BB R BIES

() BEtEEER LK EWESTE (7th International Workshop of Multimodal

Sediment Disasters)

b5 M R AR 0 - RS E RO E R IR nMNEE A T
AR T E IR E - S S ERew Had A B WD SETEHYMIlE - F140 - 2000 4F 8
H 8 H » EE a4 1 B s AR AR TR - 8 H 8 H - 4E
B H ARSI A+ FHFR PR S K RDE AR » 2R 400 2 A SET » REAY
Je s A T ERE A RS - B T 2 (ERSEERYSETRIZCHE - 2010 £F > BB REAIR
R Y SRR RS B 1 A e o AT R - BT AEROK TR R
2011 £ 9 A » BEE ANRBUKIeatimA S TRMIHIERT - 2014 4 - #4170
NIEE AR R34 7 RS L LIRS /A - R - RIERIL AR flr 38 R e s i
Y E ALK ERIRE EEY -

13



7™ International Workshop on Multimodal Sediment

Disasters
29" October to 30" November 2017
Kathmandu, Nepal

Programme Schedule
Day 1: 29 October 2017

8:30—-9:30 Registration
9:30-10:30 Programme Opening

Program Moderator Dr. Meg B. Bishwakarma, General Manager, Hydro Lab Pvt. Ltd
Chair Person, Mr. M.P Sharma, Chairman, Hydro Lab Pvt. Ltd
Chief Guest, Prof. Triratna Bajracharya, Dean, IOE, Tribhuvan University
Welcome Address by Er. Bhanu Pokharel, President, Nepal Hydropower Association (NHA)
Introduction of Participants
Address by Prof. Mashaharu Fujita, DPRI Kyoto University, Japan
Address by Chief Guest, Prof. Triratna Bajracharya, Dean, IOE, Tribhuvan University
Keynote Lecture by Dr. Narendra Man Shakya, IOE, Tribhuvan University, Nepal
Few Words by Mr. M.P Sharma, Chairman, Hydro Lab Pvt. Ltd / Closing of Opening Session
10:30-10:50  Tea Break
Session-1 (Chair: Prof. Kuniaki Miyamoto)
10:50-11:10  Rainfall Threshold for Water and Sediment-related Disasters
Prof. Djoko Legono, UGM, Indonesia
11:10-11:30 Assessment of Disaster Risk Management in Hydropower Sector in Nepal
Er. Bhanu Pokharel, NHA, Nepal
11:30 - 11:50 Flash Flood Disaster in Nasiri and Mitigation Effort for Its Future
Ass. Prof. Adam Pamudji Rahardjo, UGM, Indonesia
11:50 - 12:10 Geological and Geotechnical Risks to Hydropower Project Causing Sediment Problem
Dr. Gynendra Lal Shrestha, Hydro Lab Pvt. Ltd, Nepal
12:10-12:30  Discussion (Ending by Session Chair)
12:30 — 13:30 Lunch
Session-2 ( Chair: Prof. Chjeng - Lun Shieh)

13:30 - 13:50 Sediment Related Disasters and Mitigation Effort in Geothermal Field
Ass. Prof. Teuku Faisal Fathani, UGM, Indonesia

13:50 - 14:10  Study on Sediment Runoff in a Catchment Area
Dr. Atsuhiro Yorozua, ICHARM, Japan
14:10 — 14:30 Sediment Management in Run off River Hydropower Project
Er. Pratik Man Singh Pradhan, BPC, Nepal
14:30 —14:50 Slope Stabilization Using Non-Frame Method in Bhutan
Mr.Tempa Thinley, Department of Roads, Bhutan
14:50 — 15:10 Tea Break
15:10 — 15:30 Effects of Non-Uniform Flow on Long-Term Evolution of Gravel Bed Braided Rivers
Dr. Umesh Singh, Nepal

15:30 - 15:50 Process of Multi- Hazards in Akatani River Watershed during a Heavy Rainfall in 2017
Prof. Mashaharu Fujita, DPRI , Kyoto University, Japan

15:50 -16:00  Discussion (Ending by Session Chair)

‘/II‘H Nepal Hydropower ""ydro Lab EDPRI RBX2

Association
IN COOPERATION WITH NTNU, NORWAY

Disaster

FrEESI I KET R —RTER
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7™ International Workshop on Multimodal Sediment

Disasters
29" October to 30" November 2017
Kathmandu, Nepal

Programme Schedule,
Day 2: 30 October 2017

09:00 — 09:20

09:20 — 09:40

09:40: —10:00

10:00 — 10:20

10:20- 10:40
10:40 — 11:00
11:00 — 11:10

11:10 — 11:30

11:30 — 11:50

11:50 — 12:10

12:10 - 13:10

13:10 — 13:30

13:30 - 13:50

13:50 — 14:10

14:10 — 14:30

14:30 - 15:00
15:00 - 15:30
15:30 - 17:00
18:00 — 20:00

JHA

Session-3 ( Chair: Prof. Mashaharu Fujita)
Developing Early Warning System against Lahar based on RBFN Analysis
Dr. Yutaka Gonda, Nigata University, Japan
Sunkoshi Jure Landslide
Er. Mohan Ratna Shakya, NEA, Nepal

Apply Sediment Budget Model on Disaster Warning and Sediment Runoff
Management
Dr. Yu-Shiu Chen, DPRC , Taiwan

River Morphodynamics under Extreme Events
Dr. Sanjaya Giri, Deltares, Netherlands
Discussion

Tea break

Importance on the Management Methods of Massive Sediment Transport in Power
Generation Dams

Dr. Yuichi Kitamura, J-Power, Japan

Method for Estimating Sediment Transport by Debris flows Generated by Shallow
Landslides

Dr. Yusuke Yamazaki, ICHARM, Japan

Demonstration of Quasi-Real Time Hazard Mapping of Pyroclastic flow and Lahar
at Mt. Merapi

Prof. Kuniaki Miyamoto, Tsukuba University, Japan

Discussion (Ending by Session Chair)

Lunch

Session-4( Chair: Prof. Djoko Legono )
Landslide Risk Assessment by Rainfall and Spring Water Monitoring
Dr. Daizo Tsutsumi, DPRI, Kyoto University, Japan

Krishna Bhir

M. Naresh Shakya, Department of Roads, Nepal

Demonstration of Quasi-Real Time Hazard Mapping of Pyroclastic flow and Lahar
at Mt. Merapi

Dr. Makoto Shimomura, Tsubaka University, Japan

A Novel Approach of Sediment Runoff Monitoring and its Application during a
Storm Event
Dr. Shusuke Miyata, DPRI, Kyoto University

Discussion (Ending by Session Chair)
Tea Break
Hydraulic Laboratory Visit

Closing Dinner

e soydro Lab

Association
IN COOPERATION WITH NTNU, NORWAY

Disaster Prev
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(=) EER LD ENEL (Multimodal Sediment Disasters Network)
EER LD ELELE MSD (Mul timodal Sediment Disasters Network) HJH
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(—)EH : A DB EE TR B AR B B 2 B8 (Apply Sediment
Budget Model on Disaster Warning and Sediment Runoff Management)
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KWFER EZHEY » RIS R SR U > B TP EHISL 7D
BUEIE IR RCER > ST S B B ~ It - DARGREZ bR
R BB TGRS - RIESERUS . T 2B - SRS S T
K2 (1) DR (R 3 = eT) © (2)/ i D0t 5 (3)7iE
NEwb 7 - EESHTTEERS - EF UAV O S48 E Y - 16 0L LiDAR FafE
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FER ARG RN E AL > FELEHE LiDAR Z VEECHZIETR - UAV 2 #iE
TEKEE FERIHEER 0.2 £ 0.3 AR » fFEHRE FEAHEHEEE 0.3
£ 0.5 2R - & BRAHIE ENLAMEE T USSR AR AR > M0E T HARRERY
ARtz E - DAFAh 2010 2 2016 SEIFRREN S Ey £RMERE ~ R - HATE5EK
2010 £ 2016 FigCE D FHEAFE AR E B34 - FEFIRZR 10 F= 2 AR S Ml o7
PN & T FoKE ThhEBEIE - (X ERER L > INAAZELTER
7> DU DS ME N - - AT o s A A B NN 20 i 2 5%
e ETTEEEE L AU ARAIREEERN T SRe IR RN 2t
TR AR ] 2 2 = HuE] > FELUT I S SR TRt AT aE - (F i
SV EER R AR -

(M) R EA R

30 Years after Large-Scale Landslide
Apply Sediment Budget Model on

Disaster Warning and Sediment Catchment: 214 km?
River Length: 38 km
RunOff Management ;_-;;dslide Areain 1984

13.2 km? (6.2%)

Large Scale Landslide

in 1984: 3.80 km?
Sediment Yield.
Yu-Shiu CHEN, Chjeng-Lun SHIEH, Chin-Lun Wang, Cheng-Chun Lee 15 million m?
P
Disaster Prevention Research Center, NCKU Capacity of Sediment
Soil and Water Conservation Bureau, COA, Taiwan, R.0.C. Runoff

(20 mil. m? runoff/year)

DPYRE Disaster Prevention Research Center National Cheng Kung University 429 DPYYRE Disaster Prevention Research Center National Cher ng Kung University  $33
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® Notch
“ || ® sabo Dam
® Natural Dam

200

AZ=+3m AZ= +8m AZ= 4 60m
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(1994:2015)
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!ﬁlj Disaster Prevention Research Conter

Sediment Management?

* Short-term
» Disaster Mitigation, Warning, and Evacuation
* Long-term, at the river-basin scale
« Sediment erosion/deposition at specific section of river
« Potential hazards caused because of the sedimentation
» To mitigate the sediment problems include the short,
and long-terms ones

* Sediment Budget Model at the River-Basin Scale (SBM
at RBS)
+ Sediment Yield
+ Sediment Runoff
+ Sediment Erosion/Deposition in the riverbed

I?ﬂ!g Disaster Prevention Research Center National Cheng Kung University Q

MSD 2017

Sedeiment Model Develop in Taiwan

* Coding & Calibration/Verification i{

15t Stage 2000-2003

+ Deposition in Reservoir

+ Cross Sections in Rivers { O i
L | -

SCs il

Module

Movment

Infiltration Landslide Stat.
Runoft Runoff Kine.-Wave Soil Erosion MUSLE
RS Mass Equilibrium
Variation  ¢qncervation Eciistion
Flow Kine.-Wave Formulas

mﬂlg Disaster Prevention Research Center National Cheng Kung University 43¢

MSD 2017

Riverbed Variation in 30 Years

1,600 —
1,400 | Y
1,200 —. 7
1 S1 52

lributary
(55 Toeonis o Cormmior ies

g
]
4
’

downstream

Sediment Materials ( 10‘m?)

m!l|(lI-slllllllllg'llllllIIl|||||
* 85 86 87 88 89 © 91 92 93 94 95 96 97 98 99 = 01 02 03 04 05 08 07 08 09 1112131418
Year

IP*IG Disaster Prevention Research Center National Cheng Kung University Q

MSD

Development of SBM at RBS in Taiwan

N T
Model

Database New-Tech. Application
m 2000-2003 2006-2013 2012-2015 2013~
Sediment M on .I:.ULL'RBQBC 4 Multi-Monitoring
Research Landslides and 27 » by UAV, RS,
BudgetModel o fimentation | Y USigLIDAR yirum
tech.
National-wide Model .
Devel o'pment of Database of Modification, Sediment D:udget
Nutgencal Sediment Calibration and MesBeRIveR
Model Model st Basin Scale
Parameters Verification

nﬂlg Disaster Prevention Research Center National Cheng Kung Universty 43¢

MSD 2017

Sedeiment Model Develop in Taiwan

Lok | Lick2

AR

i R =
Iim/

Small Catchment
m

I’ﬁ“ Disaster Prevention Research Center

National Cheng Kung University 423
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MSD 2017

Sedeiment Model Develop in Taiwan
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MSD 2017

Sedeiment Model Develop in Taiwan

4t Stage 2013-
Sediment Budget Model at River Basin Scale

* Hot Spot of Sediment Yield and Transp.
* Historical Mass Movement
* Variation in DEM

MSD 2016

+ River Basin Scale: Spread the Monitoring
* Represent
* Prediction
«  Sediment Runoff Control
+ Sediment Disaster Warning
National Cheng Kung Uiversity 81

Ifﬂlﬁ Disaster Prevention Research Center

MSD 2017
Before LiDAR Correction:
Error = 2-5 meters with
Multi-DSMs

PRIy

After LIDAR Correction:
Error = 0.1-0.6 meters

&

All the results of DSM
surveillance are fixed into
the same surface (LiDAR)

n 2012_ADS40 2015 UAV_Feb 2015_UAV_Oet

FASHEE FARE WENE PSSR FANE  MENE FAREEE SaRE

0.49 0.47 025 043 036 0.12 0.16 0.14 -0.02
0.37 0.30 -0.14 033 027 0.12 0.22 0.26 -0.20
0.52 0.57 -0.40 0.46 0.39 -0.15 0.15 024 022
0.5s 0.46 -0.12 055 038 0.09 024 0.19 -0.04
017 0.66 -0.66 0.30 0.53 -0.48 024 0.23 -0.13
022 021 0.14 031 0.38 0.32 0.22 0.18 0.04

National Cheng Kung Universtty Q

MSD 2017

Sedeiment Model Develop in Taiwan

3rd Stage 2012-2015

Apply LIDAR DATA in Model
Model Modification

ethod
il Infiltration scs
Ru Runoff Kine.-Wave

g Sed. Exchange Ly.
!"-,. el Flow Kine-Wave
W‘ ‘ © Landslide LiDAR
ieid Soil Ervsion MUSLE,
" DebrisFlow  Consitutive Eq. »
Bed+Sus Formulas s

Ilﬂl; Disaster Prevention Research Center National Cheng Kung University Q

MSD 2017

Monitoring with Multi-DSM

LIDAR LiDAR
RS RS
UAV \ UAV
L] =
= / DSM Matching DSM Matching
- by min% LiDAR by using LIDAR
"~ :
o (
= DSM DSM
B T
// 4
> —
» p’ 3
i Topo-Difference
= AV
— 1 -
y \
Sedeiment |
Yield/Runoff
Erosion/Deposition

DPYIRE Disaster Prevention Research Center

MSD 2017

Numerical Model Upgrade
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MSD 2017

Prediction with Sediment Scenario

Prediction of Sediment Yield/Runoff/Deposition at
River-Basin Scale (Long-Term)

Irﬂlt Disaster Prevention Research Center

Sediment Runoff Control

On a Slope
Sediment Trans
Landslide Volume (5 years after landslides

in 15 sites in Taiwan)

20010
om0
%
g
g::«uu ~
-
I
=
= scooo |
=
-
e
. - Y=0.077 X
2 s .
T T T T
w0 w00 naoieos 18N 20300
WALTRATLR

INﬂIG Disaster Prevention Research Center

National Cheng Kung University 458

MSD 2017

Managmenet Index ~ Allowance
Variation Range (AVR)

T —

To maintain the To prevent to
cross section for foundation
designed flood erosion @ Desigy Floog
Passing
To o Zya
0 prevent the .
hore  deposition in i i
5 ) foundation AZ!
rotection habor or ship o $
route S < Zyia
y To decrease the dept')slted rate in the Z”on..,,“" Ko
3 reservior P the

iz Undatio,

DPRE Disaster Prevention Research Center National Cheng Kung Universiy 89

Application with SBM at RBS

* Sediment Runoff Control
+ Short-Term: Disaster Mitigation
* Long-Term: River-Basin Scale > Where? When?
* Hotspot of Sediment Disasters
* Scenario of Sediment Yield
* Scenario of Countermeasures
* Sediment Disaster Warning
* Threshold with Precipitation Factors

* Threshold with Sediment Factors

BPHRE Disaster Prevention Research Center National Cheng Kung University €23

MSD 2017

Sediment Runoff Control

In a Catchment
Sediment Runoff
Sediment Yield

=30~60%
(S years after landslides
in 15 spots in Taiwan)

Time Series Result:

REK TR LORIRR

e ——

In_"lll Disaster Prevention Research Center National Cheng Kung University Q

Application: Sediment Management

Sabo Dai e

=

Landslide Control

g Sediment Dredging

National Cheng Kung University e

lﬂ‘lll Disaster Prevention Research Center
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Sediment Disaster Warning

* Rainfall Threshold for Sediment Disaster Warning
(Debris Flow) is classic, widely used in the world
 Rainfall Intensity, Duration, Total Depth, and etc

* The Accuracy (warning - catch the mass movement) is
30% in Taiwan

» Sediment Condition is another important factor for
triggering mass movement
* The Residual Sediment (after landslide trans.,
sediment runoff ) should be considered into the
threshold

I'_ﬂll Disaster Prevention Research Center National Cheng Kung University 439

MSD 2017

Sediment Yield from Landslide &
Deposition on Riverbed

The Chi-Chi Typhaon Typhoon Typhoon
Earthauake Torali Minculle &Ale  Matsz
300 — 7.3 r
.
1 \ |
& o9\
E 250 \
= \ i 16 —~
k] 1 \ &
= \ \ S
. \ 2
S L 5
1 Ay \ 12 o
£ A -
2 150 3 L . L 2
= % I ) ) e, (0 B4 oo 3
£ A PO 8 €
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1999 2000 2001 2002 2003 2004 2005 2006
Year
Landslide area ratio = Landslide area / hed area

DPHRE OisastorPrevertion Research Center National Cheng Kung Linversity 45,

Influence of Sediments on Depth-Ratio

The relation of flow density variation /b= ! tan®

and debris flow triggering criteria T (6/pm — )G, tand —tan®

Ref: Egashira et al. (1997)
S

T T
14, ha1z o rf1e

09~ ’: A ) The higher concentration of flow
= ’ =1 & o 3
. U I e Pl K density and the higher of moving
e ) g g
/ 14 [0 A 8 i sediment layer depth

T T T T T T T T
6 1 2 3 4 5 6 7 8 5 woumom
Riverbed Gradient (%)

DPHRE Disaster Prevention Research Center

National Cheng Kung Universty %58

Sediment Disaster Warning

Occurring events at the study site

after Chi-Chi Earthquake

[ oae ] et |
2000-02-23 Storm
2000-04-22 Storm
2000-04-28 Storm
2000-06-13 Storm
2001-07-30 Typhoon Toraji
2004-06-30 Typhoon Mindulle
2004-08-26 Typhoon Aere
2005-08-23 Typhoon Matsa
2008-07-16 Typhoon Kalmegi

Variation in Rainfall Threshold of Sediment Disaster

Effective Intensity (/)

Dabris Flow Event in 2000
Debris-Fiow Event in 2001

103842909

m%‘

DPUIRE Disaster Prevention Research Center

o

00

TR T A

700 %08 %0 109 1100

Cumulative Rainfall (mm)

National Cheng Kung University §.

Result of Grain Size Investigation

-
3
38

#200 #100

-
°

With time, rainfall caused debris
flow and transported fine
particles to downstream, the
sediment particle is coarse

gradually.

0.1

Cumulative % less than indicated size

1 10

Particle diameter (mm)

DPURE Disaster Prevention Research Center

100

National Cheng Kung University  45%

MSD 2017

Experiment Result : Depth Ratio

1
hs/h = o——
%‘0%
$=32.58(2)
0=2.53

0.45
0.44
0.48
0.51
0.50

tan 6 d

o S o

tan ¢ — tan 6 foe
Fos -t

8-7.23(9) -
C,=0.36 &

5w om0 e o@
Percantage of Fine Sadiment (%)

[ h/h [ Runl [ Run2 | __Rund | __AVG [ Theoretical |

w w0 W

043 0.41 0.43 0.45
0.47 0.46 0.46 0.46
0.48 0.47 0.48 0.47
0.52 0.48 0.50 0.48
- - 0.50 0.51
- - - 0.59

“-"" means the depth-ratio is hard to defined
National Cheng Kung University %28

lml‘ Disaster Prevention Research Center



Experiment Result : Sedlment
Discharge

The result could explain the increase of
fine sediment would result in more
coarse sediment movement.

Qsc: discharge of coarse sand (cm¥/sec);
Qsf: discharge of fine sand (cm/sec):
R: Ratio of two types of sand

10
Parcanige o Fie Sedimnt 1)

—nmnm.m-rmn-:--_
Casel 21
Casel 4
8
12
20
48

53:1
26:1
18:1
1
1:2.3

107
1.03
1.04
1.07
1.16

(o) [el[elle]

DPYIRE Disaster Prevention Research Center

2.6 p 2@~ B4

National Cheng Kung University  £8

Conclusion

* Quantification

* Sediment Budget Model at River-Basin Scale
* Research Works in the Near Feature

* Module of Sediment Runoff Control

* Module of Sediment Disaster Warning
* Core Engine — SBM at RBS

* Numerical Model

* Database of Sediment Parameters

* Multi-DSM Monitoring

DPUIRE Disaster Prevention Research Center Natonal Cheng Kung University  $39
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Multi- Hazards in Akatani River Watershed during a Heavy Rainfall
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MSD-Workshop 2017, Kathmandu

ess of Multi- Hazards in AKATANI River
atershed during a Heavy Rainfall in 2017

UIITA and Kazuki YAMANOI

Sediment Disasters in the northern
region of the KYUSHU Island in 2017

Cumulative precipitation from 0:00 July 5
10 24:00 July 6

ASAKURACity - "’f.‘{L? N
f 586.0mm {7 £
\

Soeda town’

IKi City N vl .
/3140 mr

3725 mm #

' bt ™
4 shiroishi Town y
354.0 mm " Hitacity
/4025 mmy

50 160 150 200 250 300 350 400

Web site of Japan Meteorological Agency

B Disasters in ASAKURA City

Drift woods

Contents

Main topics
v Sediment disasters in the northern region of the ‘KYUSHU’
Island in 2017
- Multi hazards process in sediment disasters —
v Multi hazards simulator (SIMHiS)
¥ Multi hazards occurrence process in the AKATANI River Basin
simulated by SiMHiS

B Landslides and rainfall condition

Locations of landslides

Geospatial Information Authority of Japan

Landslides seem to occur in the
region of precipitation of more
than 600 mm.

The Japanese Geotechnical Society

B Multi hazards occurrence processes

In this study, we focus on the following multi hazards
occurrence process at a basin scale

Shallow landslides
Sediment runoff

Sediment deposition

Flood Inundation

Methods:
Field investigation or Numerical simulation
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Multi hazards occurrence process at the
AKATANI River Basin simulated by SiMHiS

AKATANI River Basin

Geospatial Information Authority of Japan

W Risk levels
* 1= r[mm/hour]
- mr<20

20 < r <50 (Overflow from sewage
and small rivers) -

— m50<r<80 {(Low visibility)
— m80 <r (Sense of pressure, fear) Landslide
nnna ; k
‘l 7 a8 ,4 7 i

0 tovel || SN Level ) NI Level IV

Y716 2330 9/17 2:30
Rainfall

* I,=wj/w, onslope units
- 81 <09 on unit slopes
0.9 <1, <10 onunitslopes
- 8l0<Ih. on unit slopes
- 810 T on unit slopes
« L=HD
- m ;<08
0.8<Iz<1.0
- m1.0<<12
- ml2<l;

on unit channels
- Leve

Example of change in risk level

8

[ E——
,o38888

osth 05 Gbth n o O6th  O6th 0Ttk
0600 1200 1§00 0000 00 1200 1800  00:00
|

Landside index

osh  Osh  Osth  Obth
0000 0600 1200 1400
Bed level watedievet

o6th 06 06 O6th  O7th
0000 0600 1200 1800  00:00

O6th  O6n  O6th  O6th  O7th
0000 0600 1200 1800  00.00

2TRpFEH>E 42 RY

SiMHiS (Storm induced multi hazards
information simulator)

Output
Water discharge, water depth, sediment
discharge, bed level
Location and time of landslides
Multi-hazards (Landslide, flood, rainfall)

Input Data
Topographic data (10m mesh DEM)
Grain size distribution of bed material
Channel width, depth
Rainfall data

and so on

L4 2

R

Models
Basin model (Unit-channel and
unit slope model)
Slope unit model
Landslide model
Sediment production model
Sediment supply model
Rainfall and sediment runoff model

» The paradigm of the slope unit

B Simulation results

Level 1

Level 3
Level 4

Conclusions

SiMHiIS could explain the occurrence process of landslides and flood
inundation.

Water level was strongly affected by the sediment deposition.
Landslide mass quickly increases the water level and sediment
discharge from upstream gradually affects the water level.

The difference between the sediment runoff in upstream region and
downstream region.

The timing of the events could be investigated by the simulator. This
is a benefit of simulator.

(—)@EH : Sunkoshi KARHH(Sunkoshi Jure Landslide)

25
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(C)BFRBEUMAE
JEJARIEE JJ/5 Nepal Electricity Authority Projects(NEA) Mohan Ratna Shakya
A
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Sunkoshi ZKEEEHY 1971 FEERE > ALFIIRDRED AL 82 A HER - 2014 5 8

H 2 Hizers 2 8640 08342 7 SCEEVERY R RS > HBELE Sunkoshi /KEE & LAILHY B
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170 NG » WS ROR HRERASAIAS RS - KU 1 W (7K R T -
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Sunkoshi Jure Landslide

A disastrous landslide at upper reaches 0.3 km north of
Sunkoshi Hydropower Project (NEA)

Located about 82 km North of Kathmandu

2014 August 2 at 2:40 AM landslide caused Sunkoshi
river closure creating a debris moraine dam of about 50 m

About 170 human casualty and large damage to
settlement, infrastructure

o

Sunkoshi Jure Landslide

River was completely dammed for 12 hrs.

Flooding due to landslide washed two gates of Sunkoshi
head works of 12 mx6 mand 6 mx 6 m

Inundation of Kodari Highway cutting the link to north
Army mobilized to remove the debris and lower the level
of 50 m high pond

On 2014 Sept 7, the debris dam collapsed in the top 15 m
portion causing serious flooding

26



i Jure Landsli

About 2 km of 132 kv transmission line of Bhote Koshi
Project (45 MW) was completely damaged, resulting
power shortfall of nearly 60 MW in the system.

NEA started rehabilitation works of Sunkoshi project in
2014 September, removing the debris in the powerhouse

Lack of earthmoving equipment at site delayed the repair
Equipment mobilized from other NEA projects

li -

ww Google Com np om/das W google com g

Sgle.comng wants 1o use your computers kocation, | Abow || Biock agll.comng wants 1o use your computer’s bocation, | Allow | Biock
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https://zh.wikipedia.org/wiki/%E5%8A%A0%E5%BE%B7%E6%BB%A1%E9%83%BD%E8%B0%B7%E5%9C%B0
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