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(2, 2009 4 3 A |ZiE A @B FE#kIE  (Transport Development Strategy up to 2020 with a vision toward
2030) Al L7, ATERASEB MG IL, BN (No.35/2009/QD-TTg) O &, 5 5D% 7
v Z— GEEE, 808, Mi2E. dE NEKE) (2000, TRENICYAZ =TT URRIES
nTnsg,

TE A BR R RIS (21X, AW Z2 4 (Traffic Safety) (ZBE 25 &IxH 208, BSICBT 2 5 &ix
RM7= 50, St 7 7 X — BRI CH 5 E KBRS (No.1327/QD-TTg) . =il
BAFEHRMS (No.1734/QD-TTg) . #kiEBHREEERE (No.1436/QD-TTg) THREKTH 5.

(5) JEHE - ShEZF OG- B

[~ EOER - $REEICBT 258G - @R AEMEEO 5 bHT <V I+ 560 L LT, filx
X THEF R 2RIk I3 1 28R L L O 72D OHVEFRA & 3% FHZRI3 % FIIE (Procedures
for conducting geological survey of construction site and design of solutions for stabilizing rock surface in
landslide prone areas) (22 TCN 171-1987) | 3% 523, 1987 FATHIE SN TLR, BE I LTV
Vo EOMOFE - BREREEE O IZEFERORETH S, MOT K ONEERHAEAINITZERT (ITST)
E, AT r Y7 MK o TR F R E BT R E S S 2 7 L0 S, £l X
S CHHEEENTEEH NS Z L2 WRHFL TV 5D,

(6) S EIT T 5 B R
[ [EHOBG K DR - (/5] & LT, BUKE R 2 54> (CCFSC: Central Committee for Flood
and Storm Control) 73 E xR D RAXIZ OV T, EF R KB Z: B2 (National Committee for Search
and Rescue: NCSR) 23RERKINEENIZ DN T, ENENHF RNV THEL TS, ZNHDOE
BEITATREMR B TH O . BIRIEBIM OFFEEEEE B R L T\ D,

CCFSC (%, BUKFIZBIT 2 U A7 BE, KFBE, KEZOISEXIS, REOH R -4 - 86 -
FIE DT XT O LTI 2B S ia% DR - HERH 5 PRI B 2 9 ERERI & L C 1990 425 AT
RN E NIz, B S208RKICRTEY . KERBROEIT. B B - FEOZES, vAa Ik
EMNDBRERE S, BRI E AR RE (MARD) OB EHEK E 5555 (DDMFSC: Dept. of



Dyke Management and Flood and Storm Control) [ZFX{E S 4L TV 25, 1999 4F O 1 fH Ik E
(N0.557/QD-TTg) ¥ CCFSC DHEREZLL T D X D IZEH TV S,

BIFRA T K O 7 BRI X 2 BUKFIC 33 2 8 BB, SRR O 4R B 5 Hm O Y - FEMiRIL %
F=F—LIXET D,

BIFRA T K O BIR IR D XTIGHE ) &8 2 7o BR A HE A L7255, T - BUREIC LB
& END MO & FhLT 5,

JEK 5 A 1% DB E B/ NRICI 2 D 72012, T IR E & BICHERICH -5,

5 AR E I, BUKEFICET 23T 2 L B — L, ZIlRORE oM R 2 3H9
Do

% (Province) OFIKBRERI L L Tid. FARZEES (PPO) IZRFEREFBIZF (DARD) &
KRG B R (DONRE) &0, R & REOKEE G EZIT> TnD, o, ALV RE
S RFRE - FHESHERS & L C PCFSC (Provincial Committee for Flood and Storm Control) &V, %
DFEH R % DARD 23H - T\ 5, & 52 BB L~ L DCFSC (District Committee for Flood and Storm
Control) AT L L' ? VCFSC (Village Committee for Flood and Storm Control) & &V . £ %
NOITB L)L CRERIC A RS - L TV 5D,
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[ Central Steering Committee for Flood and Storm Control - Vietnam ]
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y h
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for.Flood and Storm Ministry of Ministéy of Ministry of - .. Ministry . Ministry of
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SEETEA - B OV T, EFHPROAIES R (MONRE OZEF) (ZJ&3 % Hilsiok L
KREGRRAE (Provinee) IZEE STV D KRG —E A (HMS: Hydro-Meteorological Service)
D5, KICREBIFT TR Z 1TV IKSCRRE SO RUK E O TERIE 2 BIREET  (BURREE.
JEKERIRE R =, LERFEHET., v~ A3 I%) IBET D, BEREEOULE > L LTERE®
TIRDEDNREZERIT,. Zaez T TERNORIKERE (BNOBMRBUMHER, S0 NRZ
B2, Mo~ 22 I5%) ZHREEET D, ala—rODAREZEERT, MOANREZERRE
B U CRAKREOTERE TS L, HFaia=T A DERIZE—IN - FUFRT U RAY
—h =l ETHEHE TR AT, 2O L) RFETIHERPMMEETERNAI 2 =T 4 ~IKEIE
DEHEH AN T PERZSE L, MRS, (X 5-3281)

FR KXKRZRHE(MONREET) |

b= L B A= 7k¥ﬁ%’f§$ﬁ
fER-BEEE ELAIEER RKE PR
Bith KXKEH—ERX | Il | i}

CCFSC. harBAFise. tERERRE | YA
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KX R RIER
‘BKEFER

BRI

PCFSC. AREZE%£.DARD., AKEZELE
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BLAJL & LEBEtt i
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= S ’

B 5-3 KERHRER
HiBH - SO (JICA X b A FESFT Senior Project Formulation Advisor) #2#t& kK 0 1ER

5-1-3 R+ FLDBKRAFIZE T 5 BERDEYER

(1) PEpHIg s E RS S Y T /T 4
JICA 1%, PR O RGO B OMLEZER L 7e > T D KEY 2 7B L CREZIT O W
NT BT T KEFHTATTRT 72012, 2007 47 A, 70 7T AEkGREZ I L=, & ORE5E,
[ S E IR RS < D T e F T A BB S, 7 r T AR 2 2R e
FIRZOWTHRGBERE L sl toar v et Lz,

[ I S (2R S< D P 7T A 1%, 2015 SE T v /T A HEEERAZ HiE L C.



2008 s 10 #2570y =7 MIXoTHER SN TWD, 7al I LABERNT 0T T A
REIILTOEBY TH D,

Ta T AEE . PR ek gk & LT, FRe et b SRR R R SCE R B O 729D
2. RIFEEEOEBIC IR LoD, KEICLAMELRH IG5,

Ta T AR aa=7 0 BROER

T s T AREE 2 BURFIZ L BB RIROFE - FEhige I om

AR NS¢ S P g

Tur T AR BHE Y FET, TR - BAKRERECOEDS L EZeon EXE] (ED
FRE) 23 2006 4£~2009 42 Fhi S, TORMEETH D, [N L - BRI E F L
DA a=7 4 L REFEB~OREHIZEE ] (FEORER) 23 2010 F£~2013 FOFE TEH
Th b,

a7 AR 2 20 FET, [REHEEEICRWES S ey b (P r) R
2009 D 2012 FEOFETEMT TH D, A7 mid, vV MRIBAART 0 =7
NeFER->TNDZ &, TER AT LEFREOa R R—3x MRART w7 N EBIRT S
el AKTuT el N EOBEEBRNEN, M7 ez FORE - BRI O T OIZH R
INEEENIIE SN D, Fo. AT OOE 2 72— ARHBE SN TWD L ZAND, FHEBEE)
OART Y =7 N EOHEEICET ME R RS ED N Z ERIIREESND,

Tn T T AR 3 2D FEHET, T M AICE T 5 RS & HUK RHER 2T L)
(MfE) . 17 mkBRBEdcE ] (MMEF0 . THO7Pa%E - AfmRESGEFE) (HE) . 77
VA BN ARSI R (IR | T R ARG ) (EME) 72 ESESEH TH 5,
MBS b T 22T D ERI & K REER S 27 o) (FER) HOIRELEFHEL LT,
MHK RHER S AT IEEDIZD DRZRTMB L OT =BT \MBER T 0y =2 b (87
1) DRIEPTH D, POKER S IR~V EROENIH DB, KTXr Y27 hERRT
WK OVRET —Z LV o @2 A L TR, AVry=r FEDOEENREZ LD,

LLEAS THEH-IE S EICRESR S T s/ T4 OMBETHD, A7/ bbb 207
077 AERRT AT hOOEDTHY, 7ul T AR 2 (BUFIZL BB ERE O
[ - EhERE I OM E) ICEBNT 2 Z EBMIREEN T WD, BB, TS T ARE 2 O KRN
R TFOEEY TH 5D,

TBIZ X 53X 2 =T 4 PiKO3RMIE
B SEAH 4 B0 ORARERE ) 58k
BOR - il BE DR A

(2) AL E R ] B AL B E R E T e Y = 7 R

i Brn7ny =7 FTIERVWA, A7n Y =7 FEOBENUESND JICA DX kT
AL LT, rAbEEhE S ek i & p AL En S E AR R E T r Y = 7 R TR
<, PAALEEE KRR ET #2011 4F 6 HICRHASLDES - WP ToN R 7 ey =7 K
T, HBIME T — 77 AR 131.5km, 5 2 IR —F I — YV —HF A [l 55km O EdiE



BEBRFHETH D, Fio, mibEmEPEERFERE 7 1Y =7 NI, Rk Fmi XU
%%%ﬁ%é@@%ﬂﬁff\mu&wﬂz%&m3¢3H@%mf%@éﬂé%%ﬁﬁﬁm7
0Yx/ O REBEEIEAN A — U 282km A —F I v — =% F ¥ LREIK382km Th 5,

Ihb27uy=r MIL BTN B MR ERGHE &K OFEERGT AR S0 b D ThH 5208,

(CERL T, PEBILFEHIR 2 El 5 L — MEEIC YT~ T, A7 e =7 FRETL L

A ORI SEFEBREFH B A 258 S h o rTREE D IE S D,
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-4 RiEHE OB E & RE

$$ﬁuﬂ%ﬁifﬁﬁ:n}3ﬁ (ITST: Institute of Transportation Science and Technology) (%, JE@ZE & 7 & —

B DGR L BRETRAE ISR 2 AN R L ORI R BN O@E M 2 By & LT, 1956 4,

r/\J [E7ZiEE (MOT) PICRE SN TH 5, BUEDOERLOKENILUTO LB TH

Do

1)
2)

3)

4)
5)
6)
7)
8)
9)

MOT D HEFIZBRT DR AT O 7ERS 5217 9 o

MOT K O RBURF OBSE BRI AT 2 C, HFZERH 5 K OFHAE O A= 5 K OVE B G i
RET D,

E%. 4 Ministry) ., 44 (Province) THNZND L -YUIZBWCHEE 2> TWNDE T —~< 2B
T HRENTEEIT O,

HEASE Y 72— T H AN EE, B FIEEZ R ET 5,

B, bl B & OB THRICRF OB EHIF 2 A3 5,

HAZEE 7 X — D ANMERDT= D DHE 72— A R OWHE 72— 2 % BAFX M OSAET 5,
A IE T 7 & — ORI OEA RO 72 D O FE B ) %17 9 .

(] E#HEA (MOE) 2WEKRTHUT 3TMMOBEER L #— L7725,

B b R VHEER (Code: 62582501) , HpHRIE IS M OMR T A B A3%  (Code: 62583001), A4k
M OV S s i (Code: 62582001)

B KEIZBI L Cid, 1970 FF0 BRAEMFZE 2 BHAG L. 1976 4F> 6 1986 H-(2 T Tik [ [FHIiZ

\j.
Tt

HRVE K ESILICEET M98 7 e = 7 b 25 LTz, 1999 FDE KM D KEOIRAER,
PR 7e oM A L CE 20, BEERZFIT BN TRV, 2010 4F 5 H IS ERSRE SEE

ZeiM%  (ICL: International Consortium on Landslides) DIEZF A /23— & U CTHRR I,

Ak & Ui, 12 oFPRIAIZERRSE o Z — 2 DORERET (NN A, F—F I ) Oz

A
ﬁk_.

Xl =T IS ODOXTERETDH, A7yl NOBHEEINIL, &%/@rmTi
FITAHTETH D, MBI 5-4% 58,



H

Road Lahorato
{Hanoi)

Road Laboratory
{HCMC)

i
LR
e wR W
LIRS

5-4 ITST fA#=
i ITST #4752 7 L b T1TST 2010)

R OFIHERIT, £ 520 K 5-5(0R"TE8Y . HOIRRRELCHEKTH L, ATV b
Z Il L TITON 2 B AMRE I BAFE O BCR KRR D T EE T 5 Z E NI TE %,

& 5-2 ITSTRAFIRER
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24 78 () 219 263 85 91 9
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B 5-5 ITSTBRFHIEAL

Hgh o ITST 24L&k L U 1Bk

ITST DFEETHRIL, £ 5-3. 5-6. S-7WoRTHRY . WE TE. MR TR &L EAME R I
HY ., BELEMBURIICH D EE2F 9 ThD, 7272 L, HFENMLELRHEICED THDHENE D i
EFE L TUNR U,

# 5-3 ITSTEHEMFHE (US$)
= 2007 2008 2009 2010 2011
WA 456,457 474,764 548,759 576,002 545,882
b e R 196,818 297,187 344,025 506,354 531,574
HiBL - ITST 4248 R X 0 7Bk
O M [ il
00,000 p—— ——— L0000 ——T
. AN R | | _
] T 00000
= AU0r ; ]
'E- JE AEHF | ? . | i
"i 200,000 ; 2 % ! |
- P 2 1oocoo | | |
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L00r SO0N JINFF FLIGEL JAAni T 2R M HFD Hini
i Fear
® 5-6 ITST ERLEETH B 5-7 ITST EMHARBEARTFH

ITST IZJICA L O 17 ey =7 baETH2D1IARKT7a V=7 FRPHTTHY  BEHNO
R & DO FRHEECHNIRE 2 R 2 To i DIEE 70 £ BERE TR X ICNBENTH D Z &I B DRy, 7

High : ITST $246& R L 0 1Bk

High : ITST $24H& R L 0 1Bk

nY ey MEMIZY TS TR, ZORIICEE LIS EBRETH D,

5-1-5 H

1999 £ER D HHER |k F~ L OJFE A 22 oKIZ K 2 RpleE LARE

=11l

2D F DM~ —ZEEE

%< D R —=2 NGO T X P54 8

O IIDBAERAL L, BIIES JICA #5105 < O RF—NEEDB CH hEE42ERL TV A,
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HFEST : BRREBY X Z7BFHFu V=7 b (2005 £~2013 4E)

HRERITIZ, BIRKEFETES - FRivEl - Bk - BB Wo T B R BRI E Y R 7 EE A L -
Fhid oI Ex2HRYE LT, 2005 F15 2013 FOFHE T, BARKEF Y A7 EH 70 =7 | (Natural
Disaster Risk Management Project) % 3&fii L T\ 5, MFZHEE D 9 H R — IO HEEIL 102.5 H K
R Tod LD, 2000 FEOBERST v 7 —F ROERAI U RICEDHEZZIT T, 2010 12 75 HIK
RADBNEEETo TS, Zo7ay s M, OKEO T EBEOTDDA 7 78l (&
LTl BERLREERR . YOK TR AT LEGR L) @3 X 2 =T 4 K (SRS ERE /1R b,
T=H U U IRHMERERIE, 2 2 =T 4 LoULOREEY - IEEEY Y T T Y= s N EiR ),
QBSOS (P L7218, bt BB, . b FAKEMR 2 EoMfEIe - i), @k -
1B DB 5 158 D 4 S DRERREZE B AL,

HRET : AU TN EHRRZEA 7 7B HE 07 b (2007 F£~2013 4F)

HEEASHEBR O KRB 7 m e 7 F & LT, HHRERITIE, 2007 205 2013 FEDFHE T A 270
KB IEA 7 #7127 b (Mekong Delta Transport Infrastructure Development Project) . i
FRWB5 7y =7 haFEL TS, REEE 3067 Tk LD B, HHERERIK 232 H K
R, A=A RNTUTOBEEPI2S GTARLVTHD, Z0Tay=y NI, AarT i
B OERAZEMORREICET 2 — R, V7 MlElIZh/e BB AR T 5 Z LIk T, pa¥,
BENOCERNBOTG~OT 7 22 %ETLZLEEBNETILOTHD, DA T T NY ORE
NT HAESENE - SERER OWE - i, OQILH A NARET VA IR E T =B RO —F I U
% A SRR K IS OB A . @R OVE LW 5 2 R ik & A= P el [ OVEE SRR 2 SOUK I, 5B
B, W ERBOEE, @XM AZEE (MOT) £ OMBIRHEEIIZ 332 Hil EEAL 3288 D 4 D DAk
EENORD, AHEROMEMVAEICLSE, WBE B Y27 MIIX, [RAEHR, ¥ LEH,
a3 2=T7 4 BEK ISEXHEASDO SR, BEEERHENEENDS TETH D,

ZOMICH, EEPAFEFE (UNDP) °7 V7 BRJEEMT (ADB) 72 &, BSKBIE 34 Eh L T
5 RF—13Zn, RHERECR L L7 ey =7 M, HEWIERIAREY A7 &Ten Yy =7
MIFELRWR, K7a ey NOEIZY =Tk, ~NP— N~ 7OER, BHER 27 A
DRSS, B /R C T Fh—D7Fu Y= 7 b & OBENE UL AREMENEZ B D DT,
Bl DN ULETH D,

52 ATy FOBE

521 7Ry FOBEMEER

AK7wy =7 ME, Fettdye B ARORE K EEREFHm N A2 5Ic, O~y B 7Ic X 2 3D
fappptm o, OHERBREa L  Ea—F - v 2 b—3 g AR ETR, @+~ &
BN & 2 fERR BTN & B s 27 ADOEEN S 7 DR EITO, T ORERERET D Lick-
T, XM F AT DB - HRFMACE Lo Rim AR 2 LR L, S 5T, £
DFERZHEIEECSRT D Lk, ) BB 2REKEREORBICET 22 L2 HIY
ETHHDOTHS,



522 FOTxy bOEEKS

(@ 7vuvzs kAL 7X— : ITST Tk

b)) ez hwr—Yy— o ITSTETERDEEL, MOT 2&GE L CTIRET 5
() HARARMZE REHIFEMZE . - Ted=7 MNEKE 14
- BFSE - BB EMFE 14
HEHEMZE o~y I MR ERA Y B4

cHERBRE L a—H v ab—va il kR
KETH B4
- HiF R FHI & RS 2T A BA
- HEKRORE L 4
- ZOfth, MEIZIE LT
d) I FAUlATE——]F . - TA—T 1 A ITST . ITST M e
c TN—T2 (V) ITST R
« IN—73 (HERER) ITST WHEE
- =74 (M DEHAD ITST WH9E R
(e) AFFELZES (JCO) e Tuavas b AL 72— GER)
» MOT #7847 (DST)
- MOT 187 (DRVN)
- MOT FHE# &S (DPI)
- MOT #ZiliA > 7 5 (DTI)
- MOT EFE 7 /158 (DIC)
- MOT Bi5i# (DOE)
* MOT gt s in B 5 BES (DTCQM)
- MOT % (DOF)
- MOT &#E#@ Rt FH A JEFT (ITST)
- MOT A% (PTD)
« JICA ~ N LT
- aYes b J—%— (HRANFHMER)
c IN—7 - J—F— (ARANFEMZF)
- HARANFHE
- JICA JRig F A [H
s TER M A BARKEERE (57 —3—)
- BHERA R B S OST) (A7 —3—)
- ZOM (7 ey b ) EA) (BT =8
O T OEAFRES
« NS AHT Y 4 (VLAT: Vietnam Landslide Association for Transportation)

VLAT (%, ] ENOHFT RO 2500 MEHEE HAUIZ, 2010 45, ITST 23 EBERH S EAF 7L
FgAE (ICL: International Consortium on Landslides) & FL[E TR HFE 2T o 7T-ENEE CTH 5, BALE,
MOT N TCHEAEH TH Y, MOT DERBEZEH-DOLH, WK% (MOL Ministry of Interior) DA %52 1F
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T, ERGRY.OEWNE 725, VLAT 11T, Elgstimt 7 # —ICBWTHIT R 25925 H 50 58
BINSINARE L 72 D720, K77 NOFEN) « RIEE W IT 7=, A7 ey =7 Ok
DOIEFZETERILG L, Fr RRBB S5,

723 VLAT (%, MOT LSO K0 eERE | & o L [RBFGEohFge s O A8 2 E B4 5 720 DHEE &
LCHERET D Z DM ENTWA T, ZORNIFAT B Y =27 M E> THRHEDOFEHTH D, £
D=, Tuv=r NEEEE TIC VLAT BNIERITERN. S D 2 &%, PDM Ofifest & L TR
HZEElholz,

s 19V 7 — A (LTF: Landslide Technical Forum)

VLAT LWAT, K7r V=27 MIEIVELSDAT—I RV —REGT 5 ELTOT +—
7 i, LFT Of ﬂbx.ﬁﬁémﬂ\é VLAT W&l 7 X —% %5 L LT 50| *iq‘bf LFT
I X =B 0RME R L 35, £7-. VLAT 3% (Association) “Cb‘bf)?i I, %

N2 MOT & MOI @ﬁkn@mz%ﬁ%é@ IXFLT, LFTIZ 7 4+ —TF A THHT0OIT, XL JI%EX
DFmEEMEE LR, 26D Z b, LFTRMIE, 7ry=z’ M)ﬁlﬁz%%@é:&%’jw‘
HOTERL, 7BV =/ FOIFBO—2& LTNLESIT, AV vy MMEE, IR

DANCFHNYEFICH O 222 D &35, BUEHEIINLTND LFT OSMA U R—ZLLFD &Y
Thb,

Wk Y= b FA 1L 2 — (ITST i)
« A= LT OO~ BFEIC RG-S 201988 . BiliE . TR
4  (MOC: Ministry of Construction)
B 744 (MOST: Ministry of Science and Technology)
% &4 (MPIL: Ministry of Planning and Investment)
HEFHA (MOET: Ministry of Education and Training)
EEEABA%E (MARD: Ministry of Agriculture and Rural Development)
KINEVRERE4 (MONRE: Ministry of Natural Resources and Environment)
HE R 05T (IGS: Institute of Geological Science)
NLRZN 7 A (VNU: Vietnam National University, Hanoi)
AZ IS K5 (University of Transport and Communications)
NI AGEIL - HE R (Hanoi University of Mining and Geology)
AT AR 2 (VLAT)
A NRZE% (PPC: Provincial People’s Committee)
WHBERE I a=T 04 - J—F—

g=il}

53 ATz Y FOEKEE
FEMETHEORERE CHATBUREABIR L7 a Y =7 NOEARFHENILLTO LB TH D,

VHESROA v H B a—ERICE D L RN T ARER T 47 2 — (Vietnam Academy of Science and Technology) 4
EREMFFERT (IGS: Institute of Geological Science) [IHIT XD IZBT D1 vy b - Turv=7 M E2HRBRL TR
D, HEOT e Y MEBRLA LTS, ) ENTIEAROMT R ICHET2FHEEE 0L TH D,
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(1) 7uv=7 b
FSCAFR © b AT 2 s @i OfHa K E R EEEIR ORE 7 r = 7 b
BEILAA TR Project for the Development of Landslide Risk Assessment Technology along Transport

Arteries in Viet Nam

SERFDOZRAIILL T O®EY ThH o705, REHD T Co2@HWBEM THLZ L. KDY
ITST %#EHES 2 MOT OERMERINERmAS @Y 7 X —IZBHNDZ LD 2 HD, Wik ht R,
Fio7uey s NAITHIE LT,

FEERF R4
FSCAFR : NPT AROKR A a BRI 31 2 R S E GRS L #E 7T r v
=7 b

LA FER ¢ Project for the Development of landslide risk assessment technology and education in

Vietnam and other areas in the Greater Mekong Sub-region

(2) =aHE
MOT & OV ITST
EHE - SRE DR AL S OVHERH S PR B
A LR A B OFI A & 2 DR IEE)
H T M ORATR O A AN N O3 I 2 =7 4

(3) XAk
LUF 3 #uls 2w FExt G D fefii & L TRE STV D, AR BRI R ML, 7 r o=
7 BRI HT Y fER i D~ v B 7 2 T D T TTIRIET D,

@O H—F I — 1 (Lo Xo Pass~A Luoi Town [H])
@ [EhE 1 5# (Hue~Da Nang ft)
@ ~NbhFL#5E (Hue~Da Nang [H)

OAR—F I b— F T, BvitEE b TIc K 23 R0 DIRIEEFEEAE L TWD, X o
Mo BB ELC 3 AR OREBEICALE LTV, Lo Xo Pass ([ZIEY » 23 2=7 ¢ L\ H 0%k
RIBEO/NBBERE DT 5 (FEE 25 ), ZZ@mEN A7 < Lo RER D720
7o, FHHRSER O E L ) WHERL LR, B D A T U AL FHAIOBEE I DWW TRFT O X3
N5,

OEE 1 B OO M ASEE TIIEAREIC L5 R 0 BRAE L Tnd, o
O HBVE T 30 R EORRECAIE L TR0, FHl. EBRAO THRIUIAS L Ex 6D, EHiE
1 FRRENZIEWAT LU TR N FAEENH O | A NUIRED THT R B3A L85, EiE 1
TR RN T ABEOW TN TR SN DRI D D, A NS UIRIEAR A0 AL E D7 Wi -
ZIEDEFTHY | NA NV« hFVOAGEEIT 1 BITHK 4,000 &, FE/F 130 TH &<,
RFITEENC G 2 D BRRE VG THD, (K54 2H)
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£ 54 NNV FORIIVERTEE

4EE 2006 2007 2008 2009 2010
FHETEH (B) | 1,194907 1,325,411 1,391,711 1,358,201 1,206,477
Hi#i : »Transport in the Tunnel” Haivan Tunnel Management & Exploitation Co., Ltd, 22/07/2011

4) 7uav=7 FEGBIAK (1)
2011 FE~2016 4 (5 4EfH)

(5) EAZEAE
Tu Y=y M X o TRISE SR K E LRI HT & BIER S 2T Atk g s,
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Social implementation of the developed landslide risk assessment technology and early warning system
will contribute to the safety ensuring of transportation arteries through urban and local communities in

Vietnam.
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Landslide risk assessment technology to reduce landslide disasters along main transport arteries is
developed through the collaborative research based on the Japanese pioneer technology, and capacity

development for the effective use of this technology is implemented in Vietnam.
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Preparation of integrated guidelines for the application of developed landslide risk assessment

technology
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MINUTES OF MEETING
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
DETAILED PLANNING SURVEY TEAM
AND
MINISTRY OF TRANSPORT OF SOCIALIST REPUBLIC OF VIET NAM
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT
FOR
DEVELOPMENT OF LANDSLIDE RISK ASSESSMENT TECHNOLOGY
ALONG
TRANSPORT ARTERIES IN VIET NAM

The Japan International Cooperation Agency Detailed Planning Survey Team (hereinafter referred to as
“the Team™) organized by Japan International Cooperation Agency (hereinafier referred to as “JICA™) and
headed by Mr. Shiro NAKASONE, visited Viet Nam from July 12th to July28th, 2011 for the purpose of
formulating the technical cooperation program concerning the Project for Development of Landslide Risk
Assessment Technology along Transport Arteries in Viet Nam (hereinafter referred to as “the Project™).

During its stay in Viet Nam, the Team exchanged views and had a series of discussions with the
Ministry of Transpoit of Socialist Republic of Viet Nam (hereinafier referred to as “MOT™).

As a result of the discussions, the Team and MOT agreed on the matters referred to in the document
attached hereto. e —

Hanoi, July 27, 2011

Mr. Shiro NAKA§ONE ' Associate Prof. Dr. DOAN Minh Tam

Team Leader Director General

Detailed Planming Survey Team Institute of Transport Science and Technology
Japan International Cooperation Agency Ministry of Transport

Japan

Associate Prof D, HOANG Ha

Director General

Department of Science and Technology
Ministry of Transport

Socialist Republic of Viet Nam
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ATTACHED DOCUMENT

L.BACKGROUND OF THE PROJECT

Viet Nam has a rate of mountainous terrain up to 3/4 area of its territory, which has a dangerous
cleavage terrain due to earth crust’s powerful tectonics. Moreover, it has complex geological structures with
grave cleavages of soil layers. Besides, as Viet Nam’s geographical location is bordered by Pacific Ocean, it
is influenced by the monsoon climate with the average annual rainfall from as much as 3,000-4,500mm/year.
In this regards, it can be said that the phenomenon of landsHldes is one of the most serious natural disasters in
Viet Nam. According to statistics, the annual volume of landslides on the roads after rainy season in Viet
Nam amounts several hundred thousand cubic meters, which not only interrupt the arterial roads causing
serious economic loss but also victimize around 30 people per year affecting communities in the
mountainous areas.

This project is to contribute to geo-disaster reduction along main transport arteries and on residential
areas through development of new landslide risk assessment technology and its application to forecast,
monitoring and disaster preparedness of landslides in Viet Nam in close cooperation between Japanese and

Vietnamese organizations concerned.

I1. TITLE OF THE PROJECT
The title of the Project is “Development of Landslide Risk Assessment Technology along Transport

Arteries in Viet Nam™

IIf. RECORD OF DISCUSSIONS

The draft of the Record of Discussions (hereinafter referred to as “R/D™), which stipulates the
framework of the Project, will be finalized and signed by the representatives of JICA Viet Nam Office and
MOT after notification of approval of implementation of the Project by JICA Headquarters. Both sides

agreed on the tentative R/D shown as Appendix 1.

V. FRAMEWORK OF THE PROJECT
The Project will be carried out under set procedure of a technical cooperation between both
governments. The Project Outline is shown in Appendix 2. The Team and MOT discussed and confirmed the

framework of the Project as follows;

1. Project Implementing Institutes
(1) Vietnamese side
(1)-1 Representative Research Institute

Institute of Transport Science and Technology of MOT (hereinafter referred to as “ITST”)
2
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{2) Japanese side
(2)-1 Representative Research Institute
International Consortium on Landslides (hereinafter referred to as“iCL™)
(2)-2 Research Institute
a. Tohoku Gakuin University
b.  Forestry and Forest Products Research Institute

c. Kyoto University

2. Collaborating organizations
Expected Collaborating organizations are follows;
(1) Vietnamese side
a. Directorate for Roads of Viet Nam (DRVN)
b.  NationalUniversity, Hanoi (VINU)
¢.  Viet Nam Landslide Association for Transport (VLAT)
- University of Transport and Communications

- Hanoi University of Mining and Geology

(2) Japanese side
a.  ShimaneUniversity
b.  ShizuokaUniversity
c. GunmaUniversity
d.  Japan Conservation Engineering & Co., Ltd.

Okuyama Boring Co., Litd.
f. Kawasaki Geological Engineering Co., Ltd.
g Advance Technology Co., Ltd.

Both sides agreed that collaborating organizations shall be decided upon mutual agreement in the
course of the project implementation. ITST and ICL shall be responsible for necessary arrangement and

coordination amongst these organizations of Vietnamese side and Japanese side respectively.
V. COOPERATION PERIOD OF THE PROJECT

The duration of the technical cooperation for the Project will be five (5) years. The date of the

Project’s commencement is to be defined in the R/D.
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VL TENTATIVE PLAN OF OPERATION

The tentative Plan of Operation (hereinafter referred to as “P0O”) for the whole project period is
shown in Appendix 3. The activities of the Project are subject to change within the scope of the R/D with
mutual consultation, when necessity arises in the course of implementation of the Project. Tentative Master
Plan and Project Design Matrix (hereinafter referred to as “PDM?”) are shown in Appendix 4 and Appendix 5
respectively. Progress of the Project will be monitored and evaluated based on the PDM agreed upon

between both sides in the Joint Coordinating Committee (hereinafter referred to as “JCC™).

VII. ADMINESTRATION OF THE PROJECT
1. Project Director

Director General, ITST

Z. Project Manager
To be appointed by Director General, ITST and approved by Vice Minister, MOT

VIIL. JOINT COORDINATING COMMITTEE
JCC shall be set up at the commencement of the Project. It will be held at least once a vear or
whenever necessity arises. The functions of the Committee are as follows;
(i) To supervise the annual and overall progress of the Project in line with the PO;
(ii) To review the annual work plan of the Project and to evaluate the accomplishment of the annual
targets and achievement of the objectives; and
(iiiy  To find out proper ways and means for solution of the major issues arising from or in connection

with the Project.

Composition of the Committee is as follows;
1. Chairperson

The Project Director will be the chairperson.

2. Members
(1) Vietnamese side
Representatives of MOT
-Department of Science & Technology
-Directorate for Roads of Viet Nam (DRVN)
-Department of Planning and Investment
-Department of Transport Infrastructure

-Department of International Cooperation
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-Department of Environment

-Department of Transport Construction and Quality Management
-Department of Finance

-ITST

-Provincial Transport Department

(2) Japanese side
-Representative(s) of JICA Viet Nam Office
-Project Leader
~Group Leaders
-Other Japanese experts

-Member(s) of missions dispatched by JICA

<Observers>
-Official(s) of the Embassy of Japan in Viet Nam
-Representative(s) of Japan Science and Technology Agency (JST)
-Other official(s) appointed by the Project Leader

1X. Landslide Technical Foruin
The Landslide Technical Forum (hereinafter referred to as “LTF”) shall be set up at the
commencement of the Project. It will be held at least once a year or whenever necessity arises. The functions
of LTF are as follows;
(i) To report the plan and the progress of the project to participants from organizations related to
landslide risk reduction activities in Viet Nam;
(ii) To promote the application of developed technology to participating organizations if appropriate; and
(iii) To obtain technical support and scientific knowledge and experiencesfrom participants if

appropriate.

Composition of LTF is as follows;
1. Chairpersons
The Project Director from Vietnamese side and the Project leader from Japanese side will be the

chairpersons.
2. Participants

Professors, research staffs and engineers from landslide related organizations such as;

-Ministry of Construction (MOC)
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-Ministry of Science and Technology (MOST)

-Ministry of Planning and Investment (MP1)

-Ministry of Education and Training (MOET)

-Ministry of Agriculture and Rural Development (MARD)
-Ministry of Natural Resources and Environment (MONRE)
-National University, Hanoi (VNU)

-Viet Nam Landslide Association for Transport (VLAT)
~University of Transport and Communications

-Hanoi University of Mining and Geology

-Provincial People’s Committee (PPC)

-Local Governments and Community Leaders

X. OTHERS
1, Science and Technology Research Partnership for Sustainable Development

Both sides noted that the Project is implemented under the “Science and Technology Research
Partnership for Sustainable Development (SATREPS)*” promoted by JICA and Japan Science and
Technology Agency (hereinafter referred to as “JST”) in collaboration.

JICA will take necessary measures for the technical cooperation such as dispatch of Japanese
experts, provision of equipment and training of personnel, and other support related to the Project in Viet
Nam.

JST will support the Japanese research institutes/researchers for the Project activities in Japan.

*Qeience and Technology Research Partnership for Sustainable Development” aims to develop new technology and
its applications for tackling global issues, and also aims at capacity development of researchers and research

institutes in both countries.

2. Memorandum of Understanding between Japanese and Vietnamese Research Institutes

For effective and smooth implementation of the Project, Japanese representative research institute
to which the Project Leader belongs and Vietnamese representative research institute to which the Project
Director belongs will have the “Memorandum of Understanding (MOU)” for intellectual property and other

necessary matters in accordance with the scope of the R/D.

3. Study Sites for the Project
Candidates of the study sites for implementing the Project are as below;
(1) Ho Chi Minh Route
Between Lo Xo Pass and A Luoi town
(2) National Highway No.1
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Appendix 1

<DRAFT>
RECORD OF DISCUSSIONS

ON
THE PROJECT
FOR

DEVELOPMENT OF LANDSLIDE RISK ASSESSMENT
TECHNOLOGY

ALONG
TRANSPORT ARTERIES IN VIET NAM
AGREED UPON BETWEEN

MINISTRY OF TRANSPORT
OF THE SOCIALIST REPUBLIC OF VIET NAM

AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Hanoi, XX XXth 2011

Mr. Motonori TSUNO H.E. Mr. NGO Thinh Duc
Chief Representative Vice Minister

Viet Nam Office Ministry of Transport

Japan International Cooperation Agency Socialist Republic of Viet Nam
JAPAN

~
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Appendix 1

PROJECT DESCRIPTION

Both parties confirmed that there is no change in the Project Description
agreed on in the minutes of meetings on the concerning Detailed Planning
Survey on the Project signed on July 27, 2011 (Appendix 3).

i. BACKGROUND

Viet Nam has a rate of mountainous terrain up to 3/4 area of its territory,
which has a dangerous cleavage terrain due to earth crust's powerful tectonics.
Moreover, it has complex geological structures with grave cleavages of soil
layers. Besides, as Viet Nam’'s geographical location is bordered by Pacific
Qcean, it is influenced by the monsoon climate with the average annual rainfall
from as much as 3,000-4,500mm/year. In this regards, it can be said that the
phenomenon of landslides is one of the most serious natural disasters in Viet
Nam. According to statistics, the annual volume of landslides on the roads after
rainy season in Viet Nam amounts several hundred thousand cubic meters,
which not only interrupt the arterial roads causing serious economic loss but also
victimize around 30 people per year affecting communities in the mountainous
areas.

This project is to contribute to geo-disaster reduction along main transport
arteries and on residential areas through development of new landslide risk
assessment technology and its application o forecast, monitoring and disaster
preparedness of landslides in Viet Nam in close cooperation between Japanese
and Vietnamese organizations concerned.

. OUTLINE OF THE PROJECT

1. Title of the Project
“Development of Landslide Risk Assessment Technology along Transport
Arteries in Viet Nam”

2. Project Purpose

Landslide risk assessment technology to reduce landslide disasters along
main transport arteries is developed through the collaborative research based on
the Japanese pioneer technology, and capacity development for the effective
use of this technology is implemented in Viet Nam.

3. OQutputs
(1) Wide-area landslide mapping and identification of landslide risk area

(2) Development of landslide risk assessment technology based on soil testing
and computer simulation

(3) Risk evaluation and development of early warning system based on landslide
monitoring

(4} Preparation of integrated guidelines for the application of developed landslide

risk assessment technology
3 / /

A2-8




B2

4. Activities
Activities under Output (1)

1-1 Identification of previous landslide sites from air and satellite photos

1-2 ldentification of the precursor stage of landslides by the pattern analysis of
digital surface model (DSM) of forest cover and others

1-3 Formation of landslide risk map based on detailed field investigation and
analytical model such as Analyticat Hierarchy Process method (AHP)

1-4 Development of the technology to visualize the feature of landslide

Activities under Output (2)
2-1  Development of undrained dynamic-loading ring shear apparatus

2-2 FElucidation of the initiation mechanism and the dynamics of post-failure
motion of the targeted landslides

2-3 Development of hazard assessment technology of the precursor stage of
landslides

Activities under Output (3}

3-1 Selection of pilot area for landslide monitoring based on the field
investigation

3-2 Development of the integrated automatic monitoring system for
rainfall-groundwater-slope movement

3-3 Establishment of early warning system suitable for the region based on the
landslide experiment on natural slopes with artificial rains

Agctivities under Ouiput (4)

4-1 Preparation of integrated guidelines for the application of developed
landslide risk assessment technology based on the Activities (1)-(3)

4-2 Organization of workshops, research meetings and conferences for
information  dissemination

5. input
(Dinput by JICA
(a) Dispatch of Experts
JICA will provide the services of the Japanese Experts as listed in Annex 1.
The provisions of Article V of the Agreement will be applied to the
above-mentioned experts.

(b) Training
JICA will receive candidates from research institufes, universities and
consulting companies related to MOT, for technical training in Japan as
short-term trainees, master degree and/or docior degree students if there are
qualified personnel.

A2-9
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(c) Machinery and Equipment
JICA will provide such machinery, equipment and other materials
(hereinafter referred to as "the Equipment”) necessary for the implementation of
the Project within the budget limitation as listed in Annex lll. The provision of
Article VIIi of the Agreement will be applied {o the Equipment.

(2) Input by MOT
MOT will take necessary measures to provide at its own expense:

(a) Services of MOT’s counterpart personnel and administrative personnel
as referred to in 1I-6.

(b) Suitable office space in ITST with utilities including electricity, water
supply and drain, telephone, internet and existing furniture for the
Project;

(c) Maintenance fee of machineries, equipments, instruments, tools, spare
parts and any other materials already owned by the counterpart
organization that are necessary for the implementation of the Project;

(d) Information and other support in obtaining medical service for project
experts when needed;

(e) Credentials or identification cards;

() Available data owned by MOT (including maps and photographs) and
paper works to obtain information related to the Project; and

(g) Other facilities mutually agreed upon as necessary.

8. Implementation Structure
The Project organization chart is given in the Annex Vi The roles and
assignments of relevant organizations are as follows:

(1) Ministry of Transport
(a) Project Director
Direcior General, ITST

{(b) Project Manager
To be appoinied by Director General, ITST and approved by Vice
Minister, MOT

{(2) JICA Experis
The JICA experis will give necessary technical guidance, advice and
recommendations to ITST on any matters pertaining to the implementation
of the Project.

(3) Joint Coordinating Commitiee
Joint Coordinating Committee (hereinafier referred to as “JCC") will be
established in order to facilitate inter-organizational coordination. JCC will
be held at least once a year and whenever deems it necessary. JCC will
approve an annual work plan, review overall progress, conduct monitoring
and evaluation of the Project, and exchange opinions or major issues that
arise during the implementation of the Project. A list of proposed members

of JCC is shown in the Annex IV.
5 /ﬁ/
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7. Study Site(s) and Beneficiaries
Candidates of the study sites for implementing the Project are as below:

(1) Ho Chi Minh Route

Between Lo Xo Pass and A Luoi town
(2) National Highway No.1

Between Hue and Da Nang
(3) National railway

Between Hue and Da Nang

The study sites shall be selected in the early stage of the Project
implementation through mutual consultation, considering risk of the candidaie
sites. In addition, ITST Hanoi shall provide a room tc accommodate the landslide
experimental flume with rainfall simulator and undrained dynamic loading ring
shear apparatus test.

Beneficiaries are as below:
-MOT and ITST
-Highway, railway design companies and management agencies
-Passengers and their economy activities between Northern and Southemn
regions of Viet Nam linked by transport arteries
-Urban and local communities along the transport arteries

8. Duration
201 XX 1o 2016.XX

9. Reporis

Reports shall be prepared in coliaboration between the Vietnamese (ITST)
side and Japanese (Project Team) side at least ance a year in order to confirm
the progress of the Project.

10. Environmental and Social Considerations
(1) MOT agreed to abide by JICA Guidelines for Environmental and Social
Considerations’ in order to ensure that appropriate considerations will be
made for the environmental and social impacts of the Project.

. UNDERTAKINGS OF MOT AND ITST
1.MOT will take necessary measures {o:

(1) ensure that the technologies and knowledge acquired by the Viethamese
nationals as a result of Japanese technical cooperation contributes to the
economic and social development of Viet Nam, and that the knowledge
and experience acquired by the personnel of Viet Nam from technical
fraining as well as the equipment provided by JICA will be utilized
effectively in the implementation of the Project; and

A2-11
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(2) grant privileges, exemptions and benefits to the JICA experts referred to in
{15 (1) above and their families, which are no less favorable than those
granted to experts of third couniries performing similar missions in Viet
Nam.

IV. EVALUATION
JICA and the MOT will joinfly conduct the following evaluations and
reviews.

1. Mid-term review at the middie of the cooperation term
2. Terminal evaluation during the last six (8) months of the cooperation term.

JICA will conduct the following evaluations and surveys to mainly verify
sustainability and impact of the Project and draw iessons. The MOT is required
to provide necessary support for them.

1. Ex-post evaluation three (3) years after the project completion, in principle
2. Follow-up surveys on necessity basis

V. PROMOTION OF PUBLIC SUPPORT

For the purpose of promoting suppori for the Project, MOT will iake
appropriate measures to make the Project widely known {o the people of Viet
Nam.

VI. MUTUAL CONSULTATION
JICA and MOT will consuli each other whenever any major issues arise in
the course of Project implementation.

Vil. AMENDMENTS

The record of discussions may be amended by the minutes of meetings
between JICA and MOT.

The minutes of meetings will be signed by authorized persons of each side
who may be different from the signers of the record of discussions.

ANNEX | Japanese Experis
ANNEX I Vietnamese Counterpart Members
ANNEX [l} Equipment

ANNEX IV A List of Proposed Members of Joint Coordinating Commitiee
ANNEX V A List of Proposed Participants of Landslide Technical Forum
ANNEX Vi The Project Organization Chart

ANNEX VIl  Tentative Plan of Operation

7 A~
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ANNEX |
Japanese Experis

1. Long-term Expert
One (1) long-term expert may be dispatched as the Project Coordinator
who shall be responsible for day-to-day running of project activities with the
Vietnamese Project staff.
One (1) long-term expert may be dispatched for the project research and
capacity building.

2. Short-term Expert
Short-term experts, who will take part in the Projects as listed below, will be
dispatched several times of each Japanese fiscal year (JFY). JICA will
provide the plan of dispatching the shori-term experts for coming JFY.

Research on fandslide mapping and identification of landslide risk areas
Research on landslide testing, computer simulation and risk assessment
Research on landslide monitoring and early warning system
Education and capacity building

+ QOther area upon necessity

*The Japanese experi members are subject to change.
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ANNEX 1|

Vietnamese Counterpart Members

For Group 1
-Group leader will be Mr. Doan Minh Tam

For Group 2
-Group leader will be Mr. Dinh Van Tien

For Group 3
-Group leader will be Mr. Lam Huu Quang

For Group 4
-Group leader will be Mr. Huynh Dang Vinh

A2-14
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ANNEX I}
Equipment

Equipment {0 be procured:

- Undrained dynamic loading ring shear apparatus

- Poriable direct shear apparatus

- Permeability testing apparatus and other apparatuses to investigate soil
physical parameters

- Terrestrial laser survey system and global positioning system for landslide
monitoring

- Global positioning system

- Slope monitoring apparatus

- Ground water and earthquake monitoring system

- Data logging system and sensors (Extensometers, Piezometers, Rain gauges

and Inclinometers)

- Landslide experiment monitoring system

- Landslide experimentat flume with rainfall simulator

- Personal Computers

*The equipment list is subject to change.

10
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ANNEX IV
A List of Proposed Members of Joint Coordinating Committee

Composition of the Committee:
1. Chairperson
The Project Director will be the chairperson.

2. Members

(1) Vietnamese side
-Department of Science & Technology
-Directorate for Roads of Viet Nam (DRVN)
-Department of Planning and Investment
-Department of Transport infrastructure
-Department of International Cooperation
-Department of Environment
-Department of Transpor{ Construction and Quality Management
-Department of Finance
-ITST
-Provincial Transport Department

(2) Japanese side

-Representative(s) of JICA Viet Nam Office
-Project Leader

-Group Leaders

-Other Japanese experts

-Member(s) of missions dispatched by JICA

<Observers>

-Official(s) of the Embassy of Japan in Viet Nam
-Representative(s) of Japan Science and Technology Agency (JST)
-Other official(s) appointed by the Project Leader

11
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ANNEX V
A List of Proposed Participants of Landslide Technical Forum {(LTF)
Composition of the Forum:

1. Chairperson
The Project Director from Vietnamese side and the Project leader from
Japanese side will be the chairpersons.

2. Participants
Professors, research siaffs and engineers from landslide related
organizations such as:

-Ministry of Construction (MOC)

-Ministry of Science and Technology (MOST)

~Ministry of Planning and Investment (MPI)

-Ministry of Education and Training (MOET)

-Ministry of Agricuiture and Rural Development (MARD)
-Ministry of Natural Resources and Environment (MONRE)
-National University, Hanoi (VNU)

-Viet Nam Landslide Association for Transport (VLAT)
-University of Transport and Communications

~-Hanoi University of Mining and Geology

-Provincial People’s Commiitee (PPC)

-Local Governments and Community Leaders

12
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