11

|

i
|

. —_— 2 . b
- e ——
. —

5 — - R S ——

&203$5%$7,9( 678'< 21 35(8B521 2)
(0(5*(1&< 5(63216( 5(&29(5< 3/$1
67588785%/ &2817(5 0($685(6 )25 )
1 -$3%1 $1' 65. /%

—

‘ ee]e8 v3 |E
]* s & D v P u vs

NE] > vl '&t)

DMC Z s]-]§]VP Z + E Z & &z »



&203$5%$7,9( 678'< 21 35(3%$5 $7,21 2) (0(5*(1&<
5(63216( 5(&29(5< 3/$1 $1' 6758&785%/ &2817 ("
0($685(6 )25 )/22' ,1 -$3$1 $1' 65, /$1.%

$352-(&7 5(3257 35(6(W&('

$051. $ODKDNRRQ
$VVLVWDQW 'LUHFWRU 'LVWULI
'LVDVWHU ODQDJHPHQW &HQWU
6UL /DQND
$'5& 9LVLWLQJ 5SHVHDUFKHU )< %
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, GR KHAHFEODUH WKDW WKH ZRUN UHSRUWHG LQ WKLV
FDUULHG RXW E\ PH XQGHU.2WKHs VX SHU YHYX WO DRUGH KV
5SHVHDMSBRUWPHQW RI $VLDQ 'LVDVWHU 5HGXFWLRQ &t
LQGHSMQGHVHDUFK H[FHSW ZKHUH GXH UHIHUHQFH KD
UHVHDUFK SURMHFW UHSRUW KDV EHHQ VXEPLWWHG H
95 FRXUVH
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$051.OKDNRRQ

,Q WKH UHFHQW SDVW 6UL /DQND KDV EHHQ H[SHULHC
RI QDWXUDO GLVDVWHUV 7TKHKUWWRAGH DKL F DYLWLLFG. @J
-DSDQ IORRG KD]DUG UHVSRQVH DQG UHFRYHU\ SOD
GLVDVWHU HYHQW FRPSDUDWLYH ZLWK 6UL /DQND FRC
UL /DQND 7KH VWXG\QDUMPH ZDYWYRQBEPW'ILVDVWHU
FRPSDUDWLYHO\ ZLWK -DSDQ DQG 6UL /DQND DQG ZHQ
DQG FRPSDUHG RQ SUHSDUDWLRQ RI HPHUJHQF\ UHVS
PHDVXUHV IRU IORRG IN® -OEBQVIVQEG\6DRV/FRQGXFWHG
WKH VHFRQGDU\ GDWD FROOHFWLRQ RQ WKH IRFXV R(
EHVW SRBDBWDRBAHVYH JRYHUQPHQW FXUUHQWO\ SUDFWLF
PHDVXUHV D QGKHGHHWW. IRDOMFW WHFKQRORJLHYV DQG R
GLUHFWO\ DSSOLHG WR 6UL /DQND 'LVDVWHU ODQDJHF
KD]DUG

7KH UHVHDUFK PHWKRG PDLQO\ IRFXVHG RQ JDIEG UL
SDUWLFRPERMWRIHFLDOO\ SDUWLFLSDWLQJ FRPPXQLW\
MXQLRU KLJK VFKRRO DQG ,]D OLNDHUX 'DL &DUDYDQ
WKH SUDFWLFDO LQWHUYHQWLRQ RI WKH -DSDQHVH '5
PXVHXMNHK *UHDW +DQVKLQ $ZDML OHPRULDO PXVHXP
,VODQG +LJDVKL ODWVXVKLPD &LW\ DQG 'LVDVWHU
LOQVWLWXWLRQV VXFK DV .REH /RFDO OHWHRURORJLF
&HQWHU 5RNNR 6DEBLOQINDAH3IVRMW\R3$6&2 PDSSLQJ Lt
&RPPXQLW\ &HQWHU DQG &DELQHW 2IILFH HWF FRO
SUHSDUHGQHVV FRXQWHUPHDVXUHV DQG RYHUDOO G
)XUWKHU GXULQJ P\ VW XG)QSMHU G BWIIRWVD OF LB D XWH & X\
5HFRYHU\ )RUXP DQG ,QWHUQDWLRQDO 'LVDVWHU 5

*DWKHULQJ LQIRUPDWLRQ ZLWK VHFRQGDU\ GDWD ZD
%DVHG RQ WKLV UHVHDUFKDW @HR RIWW &M VR M HFHA DYOH
GLVDVWHU DQG WKH UHYROXWLRQDU\ FKDQJHV LQ DF
IORREAVDVWHU $IWHU JDWKHULQJ WKH LQIRUPDWLR
SUDFWLWLRQHU LV UHDG\ WVRR) DUREF HDHEGS LA WRQ ¥ & UL QL
SDUWLFXODU DXWKRULW\ RU WR YLVLW WKHP IRU SUH

)LQDOO\ WKH -DSDQHVH JRYHUQPHQW KDV LQYHVWH
PLWLJDWLRQ SURMHFWVY WR LPSURWH)WUYH®LDQ W KR
KLJKHVW LQYHVWPHQW SHU FDSLWD VHHPV WR EH WK!
H[DPSOH LQ WKH ZRUOG WKDW KDV GHYHORSHG DOO
GLVDVWHU ULVN UHGXFWLRQ PHDVXUHYV
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JLUVW RI DOO ,[EBNOG M\LKKHDWR WX\GH RIKDRW WIRQINDQ
KDQRY H[SHULHQFH LQ -DSDQ IURP PDQ\ LQ ZULWLQJ V
VLQFHUH JUDWLWXGH ERWK R6WKH QRPHUQPHQW RI -D

, bP VLQFHUHO\ JUDWHIXO WR WKH $VLDQ 'LVDVWHU
'"HIHQVH RI '"HPRFUDWLF 5HSXEOLF RI 6UL /DQND DQG
IRU WKHLU JUHDW VXSSRUW DQG JXLGDQFHUMRKN HDURKI
)< %

, ZRXOG OLNH WR H[SUHVV P\ JUDWLWXGH WR 3URI
([HEXWLYHFWRIRML 68=8., $'5&5HVEHDUFK 0L GIIFWORIK
$5%$.,'$ $00 6HQLRU 5HVHDUFKHUV \SWBRD Y DKIBHEDYE® I C
JXLGDQFH DQG HQFRXUDJHPHQW LQ WKH DFFRPSOLVK

, UHFRUG ZLWK JUHDW DSSUHFLDW L XQ DV KH HXBN LFUHR Y
0\ VXSHUHISWXRW 'LUHFWRU S5HVHDWOWEKLH3TS0% PHXQW FR
&RRUG IGDWRHVHDWBRNBWR ,.('$ $VLDQ 'LVDVWHU 5HC

O\ VSHFLDO WKDQNV JR WR DOO WKH OHFWXUHUV ZK
NQRZOHGJH GXULQJ WKLV SURJUDP

, DP JUDWRB DQOMXBIBRIRW RG %D QN &R Q VMWD NIIBHUG 6P H
W K U R X J RRAKX\G WEKHHU LR G

J)LQDOO\ , PXVW WKDQN P\ ZLIH 7KHMDYLQH P\ VRQV
'‘DRXBQG P\ SDUHQWY ZKR KDG WR JLYH XS DOO WKH
ZKLOH , ZDV MXWIPHEIDDHKOMQG WKLV FRXUVH RI VW)
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%XOOHWLQV RQ H[FHSWLRQDOO\ KHDY\ GR
5HDO WLPH 5L YHRD WIRRRG ,QIR
JORRG :DUQLQJV DQG $GYLVRULHV IRU GH'
S5HDMOLPH IORRG ULVN PDS
JORRG HDUO\ ZDUQLQJ VI\VWHP LQ -DSDQ
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(PHUJHQF\ ODQDJHPHQW 6\WWHP LQ -DSDQ
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5HVSRQVH RI *RYHUQPHQW OLQLVWULHV D

5HVFXH 2SHUDWLRQ DQG ,QYRFDWLRQ RI V

6\VWWWRXSSRUW ORFDO JRYHUQPHQWYV LQ L

3XVRGH 6XSSRUW

'HSOR\PHQW Rl WKH ,QIRUPDWLRQ 6XSSRU

6XSSRUW E\ 9ROXQWHHUYV

,QYRFDWLRQ RI WKH 'LVDVWHU 5HOLHI $FV

JRBHFRQVWUXFWLQJ /LYHOLKRRGV RI WKH

'LVDVMHHVLIQDWLRQ DV D 'LVDVWHU RI ([

‘DWRKHU &DUH DQG &RXQVHOLQJ 6HUYLFH
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(DUO\ :DUQLQJ )ORZ IURP '0& WR WKH 3HRS

(PHUJHQF\ 2SHUDWLRQV &HQWUH (2& LQ
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7TDEOH
7TDEOH
7TDEOH

9,

1,67 2) 7$%6(
&DSWLRQ 3DJH 1R

&DWHJRU\ RI LQIRUPDWLRQ IRU VHYHUH ZHDW |
1XPEHU RI +XPDQ FDVXDOWLHY DV RI -DQXDU\
1XPEHU RI +XPDQ FDVXDOWLHY DV RI -DQXDU\
'‘DPDJH RI OLIHOLQH XWLOLWLHYV DV RI -DQXDU
,PSDFW RI IORRG IURP WR LQ 6UL /DQNEL
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&DSWLRQ 3DJH 1R
JRXU SKDVHV RI HPHUJHQF\ PDQDJHPHQW FKD!
&RORPER IORRG VLWXDWLRQ LQ 6UL /DQND

5LYHU EDVLQJ PDS RI 6UL /DQND
JORRG 3URHUODRHWINK (DVW ORQNWRRQ 'HF
JORRG 3URQH DUHDV GXULQJ #BRIMSWK ZHVW OR
/IRFDWLRQ O0DS RI -DSDQ
7RSRJUDSKLF 0DS RI -DSDQ
3UHIHFWXUH 0DS RI -DSDQ
IRXU FKDUDFWHULVWLFV ZHDWKHU PRGHO RI -
&OLPDWH 'LIIHUHQFHYV DQG &OLPDWH =RQH R
/IRFDWLRQ QDO RN U
7RSRJUDSKLF 0DS RI 6UL /DQND
3LGXUXWDODJDOD ORXQWDLQ LQ 6UL /DQND
JRXU &OLPDWH 6HDVRQ 0DSV RI 6UL /DQND
$QQXDO 5DLQIDM®MNDS RI 6UL
$QQXDO 7THPSHUDWXUH 0DS RI 6UL /DQND
'HJUHH Rl XUEDQL]DWLRQ LQ -DSDQ IURP W
&RQFHSW RI S8UEDQ )ORRGLQJ
8QGHUJURXQG IORRG +DNDWDS®WDWLRQ )XNXR
6XEZD\ Rl -DSDQ -XO\

'RUOG 0DS Rl VXPPHU PRQVRRQDO UHJLR

$FWLYH 7\SKRRQ 0DS LQ -DSDQ IRU -XO\

JORRGHG UHVLGHQWLDO DUHD
,Q WKH ZHVWHUQ -DSDQHVH FLW\ RI
2ND\DRIHBW XUH RQ -XO\ WK
5LYHUV DQG SODFHV
JRUPXODWLRQ RI ULYHU ODZ LQ -DSDQ
2XWOLQH RI /DZ RQ OHDVXUHV DJDLQVW ,QXQG
$GYLVRU\ :DUQLQJ L@HDIHQF\ ZDUQ
'HDWKRHUWHFDVW DUH LVVXHG E\ -0%$
'LVVHPLQDWLRQ V\WVWHP RI ULVLQJ ULVN

5HDO WLPH ULYHU IORRG LQIRUPDWLRQ L

WLPHDORRG ULVN PDSSLQJ LQ -DSDQ

JLYBBHYHO GLVDVWHU DOHUW 6\WWHP

ILQDO HYDFXDWLRQ PHVVDJH GLVVHPLQTL
3URJUHVVLRQ RI IORRG ILJKWLQJ DFWLYLWLH\
5LYHU GLVDVWHU SUHYHQWLRQ VWDWLRQV DQ
'HYHORSPHQW RI RSWLFDO ILEHU QHWZRUN
'DLO\ SUHFLSLWDWLRQ IURP -XO\ UG WR -XO\
7UDFN RI 7\SKRRQ 3UHFLSLWDWLRQ RQ WK -X
JORRGV LQ +LURVKLPD -DSDQ -XO\
. XUDVKLNL &LW\ EHIRUH IORRG DQG DIWHU IOR
BHGLPHQW GLVDVWHU QHDU <RVKLGD 7RZQ 82
$QGKLPH 3UHIHFWXUH
/JHYHH EUHDFKHV LQ WKH 7DNDKDVKLJDZD 5LY]|
3XVAKRGH VXSSRUW V\VWHP

.XUDVKLN
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9LVLWLQJ WKH BMHBWIBGE DD 3®UW RI ZD\

&RXQVHOLQJ VHUYLFHV ODEL OXWXDO
BXSSRUW &HQWHU .XUDVKLNL &LW\ DQG 2ND\
7KUHH SLOODUV IORRGURNQDIHBPERQR® PHD
&RPSUHKHQVLYH J)ORRG &RQWURO OHDVXUHV L
'LGHQ DQG GUHGJH ULYHUV XQGHU 5LYHU FKD
OXO3KW SRVH 5HWDUGLQJ %DVLQ RI 7VXUXPL 51
.LQJDBNDXODWLQJ SRQG
6HZHUDJH V\VWHP LQ 7RN\R
,QVWDOODWLRQ RI ,QILOWUDWLRQ IDFLOLWLH
5DLQZDWHU VWRUDJH EHWZHHQ EXLOGLQJV LC

,QFUHDVH RI XUEDQL]DWLRQ LQ 6UL /DQD

WUDGLWLRQDOO\ YLOODJHY ORFDWHG RQ
SUEDQLBMRIGRKG H V

&RQFHSW Rl WKH )ORRG &RQWURO DQG :D

(DUO\ :DUQLQJ 'HDPLQDWLRQ 6\WWHP

)XQFWLRQ 2) (PHUJHQF\ FDOO FHQWHU

(PHUJHQF\ UHVSRQVH PHFKDQLVP LQ VXE QDW

'LVDVWHU 5HOLHI OHFKDQLVP LQ 6UL /DQN
UJDQL]DWLRQ RI WDQNV DQG WKHLU FRQQHFV
'LWKLQ\SLFDO WDQN FDVFDGH V\VWHP

7KH HFRV\VWHP VHUYLFHV DQG VXSSRUW
9DUERWVLGHUDEO\ EHWZHHQ HDFK W\SH
%HQHILWY RI WKLY WDQN FDVFDGH V\VWHP
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$QQR 'RPLQL

$VLDQ 'LVDVWHU 5HGXFWLRQ &HQWUH
%HIRUH &KULVW

&ORWMGBFXLW 7HOHYLVLRQ

'LVDVWHU &RXQWHUPHDVXUHV %DVLF $
'LVWULFW 'LVDVWHU 0D QIQUIHPHQW &RRI
'LVDVWHU ODQDJHPHQW
'HSDUWPHQW RI OHWHRURORJ\
'LVDVWHU OHGLFDO $VVLVWDQW 7HDP
'LVDVWHU ODQDJHPHQW &HQWHU
'LVDVWHU 5HVSRQVH OHFKDQLVP
(PHUJHQF\ 2SHUDWLRQ &HQWUH

J)LUH DQG 'LVDVWHU ODQDJHPHQW $JHQ
JHGHUDO (FPHDUWQIBIHRHQW $JHQF\
*OREDO )DFLOLW\ IRU 'LVDVWHU 5HGXF
*UDPD 1LODGKDUL

,UULJDWLRQ 'HSDUWPHQW

-DSDQ OHWHRURORJLFDO $JHQF\

-DSDQ OHGLFDO $VVRFLDWLRQ 7HDP
JLQNDJH RI 5HOLHI 5HKDELOLWDWLRQ
OLQLWWULVDVWHU ODQDJHPHQW
OLQLVWU\ Rl ,QWHUQDO $IIDLUV DQG &F
OLQLVWU\ RI +HDOWK /DERU DQG :HOID
OLQLVWU\ RI /DQG ,QIUDVWUXFWXUH 7
OLQLVWU\ Rl ,UULJDWLRQ DQG ZDWHU L
1IDWLRQDO %RUGK2UUBAVYHDWLRQ
1IDWLRQDO 'LVDVWHU 5HOLHI 6HUYLFHV
1IDWLRQDO (PHUJHQF\ 2SHUDWLRQ 30D
1RQ )RRG ,WHPV

1RORYHUQPHQW RUJDQL]DWLRQV
1DWLRQDO OHWHRURORJLFDO &HQWUH
1RQH 3URILW 2UJDQL]DWLRQV

6HOI '"HIHQVH )RUFH

6UDQND &RPSUHKHQVLYH 'LVDVWHU 0D
6UL /DQND /DQG 5HFODPDWLRQ DQG 'HY
6WDQGDUG 2SHUDWLRQ 3URFHGXUHYV



&KDSWHI
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29(59,(:

(PHUJHQF\ PDQDJHPHQW LV WKH RUJDQHBRXBRH\DC
UHVSRQVLELOLWLHV IRU DGGUHVVLQJ DOO DVSHFWYV
SUHSDUDWLRQ 5HVSRQVH 5HFRYHU\ DQG 5HKDELOLYV
SODQV VWUXFWXUHY DQG DUUDQJHPHQW VXX LHFIKRDWH
JRYHUQPHQWY YROXQWDU\ DQG SULYDWH RUJDQL]DV
PDQQHU WR PHHW DOO HPHUJHQF\ QHHGV 7KLV LV DO

JHGHUDO (PHUJHQF\ PDQDJHPHQW $JHQF\ )(0$ RHWKI
RI HPHUJHQF\ PDQDJHPHQW 7KH VXPPDU\ RI WKHP DU}

(PHUJHQF\ PDQDJHPHQW PXVW EH

&RPSUHKHQWPHUIHQF\ PDQDJHPHQW FRQVLGHUV DC
KD]DUGVY DOO VWDNHKROGHUV DQG DOO DVSHFWYV UHC

3URJUH¥\WPHWHIHQF\ PDQDJHPHQW DQWLFLSDWH IXWX
DQG SUHSDUDWRU\ PHDUKVHVWDR WXDRQG GHVDYWHUW F

5LVN 'UtFRHUJHQF\ PDQDJHPHQW XVH VRXQG ULVN P
LGHRDMDIWLRQ ULVN DQDO\VLV DQG LPSDFW DQDO\VLV

QWHJIWD(WHGIJHQF\ PDQDJHPHQW HQVXUH XQLW\ RI
JRYHUQPHQW DQG DOO HOHPHQWY RI D FRPPXQLW\

&ROODERUCPWMUYHQF\ PDQMIHPH QIMQGUVXVWDLQ EUF
UHODWLRQVKLS DPRQJ LQGLYLGXDOV DQG RUJDQL]DV
DWPRVSKHUH EXLOG FRQVHQVXV DQG IDFLOLWDWH FR

&RRUGLQGDWHGJHQF\ PDQDJHUV V\QFKURQL]JHG DF
VWDNHKROGHUVY WR DFKLHYH D FRPPRQ SXUSRVH

JOH[LE@®PHUJHQF\ PDQDJHPHQW XVH FUHDWLYH DQG |
GLVDVWHU FKDOOHQJHUV



3URIHVVL RRHDUWHQF\ PDQDJHPHQW YDOXH D VFLHQ
DSSURDFK EDVHG RQ HGXFDWLRQ WUDLQLQJ H[SHULF
FRQWLQXRXV DRXWRWWBBIQWR| HPHUVYKRE) PD@DHHPHQ\

Emergency Management Continuum

¥

¥

* SEMP = Strategic Emesgency
Management Plan

JLIXUH SYRXHV RI HPHUJHQF\ PDQDJHPHQW FKDUDFWHULYV

OLWLIJDWIWMRIQIDWLRQ LV WR OHVVHQ RU PLQLPL]H W
HYHQW 7KH DGYHUVH LPSDFWV RI KD]JDUGV LQ S
EH SUHYHQWHBKH®OVFEROW RU VHYHULW\ FDQ EF
YDULRXV VWUDWHJILHY DQG DFWLRQV OLWLJDWLR
DQG KLJDWISG/WDQW FRQVWUXFWLRQ DV ZHOO DV
SROLFLHY DQG SXEOLF DZDUHQHVV
3UHSIBWHVAMIHSDUHGQHVY LV WKH NQRZOHGJH D
JRYHUQPHQWY UHVSRQVH DQG UHFRYHU\ RUJDQL]



Y

Y

HITHFWLYHO\ DQWLFLSDWH UHVSRQG WR DQG UHF
RU FXQUWQQWWHUY 3UHSDUHGQHVV DFWLRQ LV FDU
ULVN PDQDJHPHQW DQG DLPV WR EXLOG WKH FDS|
W\SHV Rl HPHUJHQFLHV DQG DFKLHYH RUGHUO\ W
UHFRYHU\

3UHBGQHVY LV EDVHG RQ D VRXQG DQDO\VLV RI G
HDUO\ ZDUQLQJ V\VWHPV DQG LQFOXGHV VXFK D
VWRFNSLOLQJ RI HTXLSPHQW DQG VXSSOLHV W]
FRRUGLQDWLE @ QCYBREDWER QIRUPDWLRQ DQG D!
H[HUFLVHV 7KHVH PXVW EH VXSSRUWHG E\ IRUPI
FDSDFLWLHVY 7KH UHODWHG WHUP 3UHDGLQHVV’
DSSURSULDWHO\ UHVSRQG ZKHQ UHTXLUHG

SHVSR®WBHVSRQVH LV WKH DFWLRQV WDNHQ
LPPHGLDWHO\ DIWHU D GLVDVWHU LQ RUGHU
HQVXUH SXEOLF VDIHW\ DQG PHHW WKH EDVL
DIIHFWHG 'LVDVWHU UBWRQMFXWH S URIG RLFFLF
VKRUNMUP QHHGV DQG LV VRPHWLPHY FDOOHG
DQG WLPHO\ UHVSRQVH LUHBUPY R G WEH.S/IDWAGHQ
LQFOXGLQJ WKH GHYHORSPHQW RI WKH UH\
FRPXQLWLHVY RUJDQL]DWLRQV FRXQWULHV DG

TKH LQVWLWXWLRQDO HOHPHQWYV RI UHVSRC
HPHUJHQF\ VHUYLFHY DQG SXEOLF DVVLVWDQ|I
FRPPXQLW\ VHFWRUV DVGZHROXDW HR BPXMU.WN |

5SHFRYHBHFRYHU\ LV UHVWRULQJ RU LPSURYLQ.
ZHOO DV HFRQRPLF SK\WLFDO VRFLDO FXC
VI\VWHPV DQG DFWLYLWLAHWH R |FB RPLMDLMV HRJU \
ZLWWKKH SULQFLSOHV RI VXVWDLQDEOH GHYHO
DYRLG RU UHGXFH IXWXUH GLVDVWHU ULVN
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JORRGLQJ DFFRXQWV IRU D WKLUG RI WKH DYHUDJH
GLVDZWHOGZLGH )ORRG GDPDJH UHVXOWLQJ IURP W
LQFUHDVLQJ 6HWRF/OMMUIHFWHG E\ D YDULHW\ RI QDW
FOLPDWLF HYHQWV VXFK DV F\FORQHV PRQVRRQ UDL
'0& 'URXJKWYV DUH DOVR FRPPRQ GXH WR YDUL
OLJKWQLQJ FRDVWDO HURVLRQ HSLGHPLFV DQG SRC
7VXQDPL VHYHUHO\ KLW 6UL /DQND $PRQJ WKHVH OR
JUMWHVW WKUHDW WR SRSXODWLRQV DQG WKH IORR
LQFUHDVH LQ WKH LPSDFW HWMMER WRHOTRHFEMD\ORU IKKE YR *) "

1DWXUDO KD]DUGV FDQ GHVWUR\ GHFDGHV RI HIIRUYV
QDWXUDO KD]DUGV KDYH D VLJQLIWHUPW GOIN HIDR ISWPHH
UHSUHVHQW D WKUHDW WR VXVWDLQDEOH GHYHORSP
HFRQRPLF DQG VRFLDO VHWEDFNV LQ WKBDFRSRVHU
UHGXFWLRQ

'KHQ GLVDVWHUV VWULNH LQIUDVWUXFWXUH VXFK I
EXLOGLQJV URDGV EULGJHV FURSV DQG OLYHOLKRF
DOORFDWHG WR GHYHORSPH QW HKORELOG VEBIWX\RG DIRW LI
VSHQW RQ UHOLHI DFWLYLWLHY FDQ EH PLQLPL]HG LI
SXEOLF LQVWLWXWLRQV 6LPLODUO\ GHYHORSPHQW
XQOHVV GLVDVWHU ULVRNORBBELGVGDWLRIVLPDGWILOQ
GHYHORSPHQW SODQQLQJ SURFHVV '0& 5RDG 0D

6LQFH WKH 7TVXQDPL WKH JRYHUQPHQW RI 6UL /DC
VWUHQIJWKHQLQJ OHJLV ODIHIPYHQ W § Gl RUQ \GW Y/ IV WXW/ H B QUDL
0D\ WKH 6UL /DQND 'LVDVWHU ODQDJHPHQW $FW

OHJDO EDVLV IRU LQVWLWXWLQJ D GLVDVWHU ULVN P
$FFRUGLQJ WR 6UL /DQNDQW 'L'YD WWWUROD@PDIHPHDOO
SXEOLF DGPLQLVWUDWLRQVY SXEOLF FRUSRUDWLRQV

PXVW GHYHORS D 'LVDVWHU ODQDJHPHQW 30DQ 'O SC
OHYHOQURVVRRDO OHYHOWRRALVBYWRQUGLLI DQG ZKHQ



6UL /DQND KD VSRIRMH ORRIGYV DQG ZDV FDWHJRUL]JHG R
FRXQWULHV LQ WKH HVWHPDWH QA @ RMVHPY ¥BERDWG
LQGH[ PHDVXUHV GHD WRVYVQGXHFRRRHAWUHPH ZHDWKH U
8QXVXDO HYHQWY OLNH WKH IORRGV DIWHU D
RI HPHUJHQF\ VLQFH WKH HYHQW OHIW PRUH WKDQ
SHRSOH LQWYV G(FWNWW.IKFLQ HW DO (FRQRPLF OR
LQFUHDVHG E\ FRPSDUHG WR WKH SUHYLRXV GHFDG
UHDG\ WR UHGXFH WKH LPSDFW RI IORRG ULVNV GXlI
GHYHORSPHOWMQRI BIPWSIRQVH DQG UHFRYHU\ SODQ IRU
/IDQND )XUWKHU VRPH VWUXFWXUDO PHDVXUHV DJDLC

-DSDQ KDV EHHQ DOVR IDFLQJ D IORRG VLWXDWLRQ
GHYHORSHGHPHUWNIHRFEG UHVSRQVH DQGUHBBERWMHIUSBRM
EHHQ YHU\ HIIHFWLYHO\ LPSOHPHQWHG LQ -DSDQ WR L

-867,),&$7,21 $1' 6&23( 2) 7+( 352%/(0
6UL /DQND LV D VPDOO LVODQG LQ WKH ,QGLD@ 2FF
IUHTXHQWO\ DIIHRWH® EH @ HMYEHBGEY ,W LV VXUURXQ
EHDFK IURQWDJH DQG ZLWK DQ DEXQGDQFH RI EUHDW
ODNHV UHVHUYRLUV DQG WDQNV )ORRG VI RRSANOW VOOUr
VIVWHPY DQG GURXJKWYV GXH WR IDLOXUH RI PRQVRI
H[SHULHQFHG LQ 6UL /DQND )ORRG LV PRUH FRPPRQ
QDWXUDO GLVDVWHUYV 8GRI R/MERN DO RIR B XRADX DG L R

=

L NG

JLIXUH &RORPER IORRG VLWXDWLRQ LQ 6UL /L
6RXWKRMHWSY 7277 VWUDLW\DNWILIDHV CARFS GEMEWHG RE B/KG V




7KH ZDWHU UHVRXUFHV PDS RI LGHQWLILHG ULY
FRQVLGHUHGULV IPOMRBLYHUV PDS VKRZLQJ LQ ILIJXUH

JLIXUH 5LYHU EDVLQJ PDS RI 6UL /DQND

$PRQJ WKHVH PDMRU ULYHUV .DOD @W H LYX OX1 HOZDEMDH |
7KH LQFUHDVH LQ SRSXODWLRQ DQG VXEVHTXHQW Q!
SHRSOH WR OLYH DQG ZRUN LQ WKHVH YXOQHUDEOH I
SURSHUW\ LQ WKH HYHQW R PQ & RIXQORR GWK H HDIDY\J b D
IURP WKH FDWFKPHQW DUHDV RI ULYHUV GHIRUHVWD
VFLHQWLILF VRLO FRQVHUYDWLRQ SUDFWLFHV FRXOG
6UL /DQND ORUHRYHW LBDUWXKXBHOWRRDWKKIHDUHHQKR XVH |
DUH H[SHFWHG WR JHW OHVV DQQXDO UDLQIDOO EXW

7KH DYHUDJH DQQXDO UDLQIDOO UDQJHV IURP PF
UHFRUGP®B DW .DQXNNHQ LQPP DWQGHGXQNHUQL LQ



BRXWKZHVW DQG 1RUWKHDVW PRQVRRQ UDLQV IORR
.HJDOOH 5DWQDSXUD .DOXWDUD &RORPER *DPSDK!
DFFRXQWWRIZBIR W PRQVRRQ UDPKRWH ISBXDHD 7ULQFRP
3RORQQDQLZD %DWWLFDORD ODWDOH $R MKBHGDBXW B
UDLQV ILJXUH

JLIXUH )ORRG 3URQH DUHDV GXUIXQUH )ORRG 3URQH DUHDV GXULQ
6RXWK ZHVW ORBWBRQ 0D\ 1RUWK (DVW ORQWRRQ 'HF

SHFHQWO\ IORRG DQG IODVK IORRG SKHQRPHQRQ KD\
7KLY SKHQRPHQRQ RFFXUUHG\ ®QH WR FRMVOUER OO HIGC
HVSHFLDOO\ LQ ORZ DUHDV VXFK DV .HJDOOH 5DWQD
$PSDUD 7ULQFRPDOHH %DGXOOD 3RORQQDQLZD %
ORQDUDJDOD GLVWULFWV 7KH IORRGLWHA DHEBA HVWO KR
LQIUDVWUXFWXUH IDFLOLWLHV VXFK DV EXLOGLQJV

RWKHUV 7KLV SKHQRPHQRQ B6RRRFILFVHRSDFRMD RRUSW
OLYHOLKRRG ORVW RI WKHVHWKWBDB HGLWN HZ IS 0 B PABULIEH
7KHUHIRUH WKH GHYHORSPHQW RI HPHUJHQF\ UHVSF
XUJHQW WDVN IRU 6UL /DQND )XUWKHU VRPH VWUXF
FRQVLGHUHG -DSDQ KDV EHHQ DOVR IDFLQJ D |ORFX
KDYH GHYHORSHG YHU\ JRRG HPHUJHQF\ UH® 5 R/G\GH SO
KDYH EHHQ YHU\ HIIHFWLYHO\ LPSOHPHQWHG LQ -DS
FRPSDUDWLYH VWXG\ , FDQ LGHQWLI\ UHFH@QWs UDSD QI



DQG FDQ JDLQ PXFK PRUH NQRZOHGJH DERXW -DSDQH\
SUDFWLFHV LQ -DSDQ IRU IORRG PDQDJHPHQW FDQ EH
'55 PHDVXUHYV

2%-(&7,9(6

¥%» TR 6WXG\ WKH IORRG HPHUJHQF\ DQG UHFRYHU\ S
WR 6UL /DQND

¥%» TR VWXG\ RQ LPPHGLDWH DQG HIIHFWLYH HPHUJH

JHQGHMXLWDEOH DQG XQLYHUVDOO\ DFFHVVLEOH L
GLVDEOHG HWF

% 7R VWXG\ RQ UHKDELOLWDWLRQ UHFRQVWUXFWL
SHGXFWLRQ FRPSRQHQWYV

¥» TR VWXG\ WKH VWUXFWXUDO FRXQWHU PHDVXUHYV
DSSURSULDWH PHDVXUHV IRU 6UL /DQND

% TR UHFRPPHQGDWKRIPMDVXUHY DQG VWUDWHJILH\



&KDSWH

0(7+2'2/2*%<
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$ 3ULPDU\ 'DWD &ROOHFWLRQ

%DVHG RQ WKH VHFRQGDU\ GDW IF\WAGX WKH® X $ K LAPHDRW
YLVLWV LQ -DSDQ

% 6HFRQGDU\ 'DWD
JROORZLQJ YDOXH LV FROOHFWHG ZLWK VHFRQGDU\ GI
'55 30DQV LQ -DSDQ DQG 6UL /DQND

9 ODMRU GLVDVWHU PDQDJHPHQW ODZV DFW UHJIXC
/IDQND
JORRG 5HVSRQVH DQG UHFRYHU\ SODQ LQ -DSDQ D
'"HW DL QNX RW X WD PHPRXQ@WKMWIDLQVW IORRG LQ -DSI
2WKHU 5HTXLUHG GDWD DQG LQIRUPDWLRQ EDVHC
VIVWHP LQ -DSDQ DQG 6UL /DQND

& +LVWRULFDO 'RFXPHQW LQ -DSDQ DQG 6UL /DQND
(IWUDFW GDWD RQ SDS$WDIPWRRH YD QB PHPRIRHVK LYV W
-DSDQ DQG 6UL /DQND LI SRVVLEOH 7KH OHVVRQ!
LPSURYH WKH V\VWHP

' 2EVHUYDWLRQV

BHYHUDO H[SORUDWRU\ YLVLWV WR VRPH DUHDV GXlI
WKH UHDOLW\ Rl JRRG SUDFWLFHV RQPORIEGLWEXY & |
ZLWK WKUHH DGPLQLVWUDWLYH OHYHO 1DWERROO\
RQ PDWWHUV Rl IORRG PDQDJHPHQW LQ -DSDQ 2EV
SK\WLRJUDSKLF UHODWLRQVKLSV RI '55 30DQV LQ -D



'$7% $1%$/<6,6

7KH VWXG\ LV WR FRPSDUH -DSDQTV H[LVWLQJ IORRG
LQ 6DQND XVLQJ WKH FROOHFWHG SULPDU\ DQG VHFRC(
DGDSWDWLRQ WR WKH 6UL /DQND HPHUJHQF\ PDQDJHP

/,0,7$7,21 2) 7+( 5(6($5&+

7TLPHKUHH PRQWKVY SHULRG LV QRW HQRXJK WR JDRV K
WKH WLPH FRQVWUDLQWY WKH QXPEHU RI GRFXPHQW\

JLHOG REVHXNDWLRXH WLPH OLPLWDWLRQ IHOLG YL\
DIlTHFWHG FRPPXQLWLHY DQG WKH UHVSRQVH DQG UHF



&KDSWHI
678'< $5(%

7KH VWXEGYX PUSHDQ DQG 6UL /DQND

+(5( ,6 -$3$1 /2&$7(""
-DSDQ LV DQ LVODQG FRXQWU\ LQ $VLD ERUGHULQJ W
FRQWLQHQW -DSDQ LV PDWRWBSORI7KH QNWDWEGIHORI
DQG WKH FRXQWU\JV ORQJLWXGH LV f ( DV D SI
LV VKRZQ WKH PDS RI -DSDQ

G B3l N oA Hokkaido &8

o Sapporo

.
.......
R -

O Nagano
Honshu

PHIEIPPINE

JLIXUH /IRFDWLRO 0DS RI -I



*(2*5%3+< 2) -$3%1
-DSDQ LV DQ DUFKLSHODJR RI DURXQG LVODQGV (
2FHDQ $OPRVW FROQWLQXRXV VHULHV RI WUHQFKHYV Y
DFFRXQW IRU WKH IDFW WKDW WKHUH DUHQG RIRJFV
HDUWKTXDNHY LQ WKH ZRUOG RFFXU DORQJ WKH 5LQJ
WKH HDUWK V VXUIDFH LQ -DSDQ *HRORJLFDOO\ VSHD
PRXQWDLQ LV VWHHS Y¥YBIR\KLWHUW RPW.RROKBEW W H U I
PDLQ PRXQWDLQ UDQJHVY FROOHFWLYHO\ NQRZQ DV -D

DUH PRXQWDLQV ZLWK SHDNV RYHU P | W
PDJQLILFHQW OW )XML P W LW R @/F D QIRIDVQ WQIF\D |
)XML :LWK DQ DYHUDJH RI PLOG VKRFNV SHU \HD

JUHDWHU RFFXU DYHUDJH WLPHV LQ D \HDU LQ -DSC
LV WKH *UHDW .DQWR (DUWKTNXRNHNRKDPD DKHOQ WKW
DQG PRUH WKDQ GLHBSMH®RSABSRJIJUDSKLF PDS VKRZQ LC

JLIXUH 7TRSRJUDSKLF 0DS RI -DSDQ

KWWSV zzZ GDWD MPD JR MS VYG YRLY GDWD WRN\R 672&. VRXUDQBH:(
KwWwSsv 2727ZzZ GbwD MPD JR MS VKGWRDHY GDWD KLJDL KLJDL



-DSDQ KDV IRXU PDLQ LVODQGV +RQVKX +RNNDLGR
UHSUHVHQW RI WKH WRWDO DUHD RI WKH FRXQW
LQFOXGLQJ <RNRKDPD 2VDND 1DJR\D .REH .\RWR .C
ORFDWHRQW KX LQ -DSDQ

+RNNDLGR WKH VHFRQG PDMRU LVODQG LQ -DSDQ D
DOPRVW D TXDUWHU RI -DSDQ V DUDEOH ODQG +RNN
)LIXUH

Japanese
Prefectures
15. Niigata
16. Toyama
17. Ishikawa
18. Fukui 1. Hokkaido
19. Yamanashi 2. Aomori
31. Tottori 20. Nagano 3. lwate
32. Shimane  21. Gifu 4, Miyagi
33. Okayama  22. Shizuoka 5. Akita
34. Hiroshima  23. Aichi 6. Yamagata
40. Fukuoka  35. Yamaguchi 7. Fukushima
41. Saga 36. Tokushima
42. Nagasaki 37, Kagawa
43. Kumamoto 38, Ehime 17
44, Ooita 39. Kouchi
45. Miyazaki 31
46. Kagoshima 3 8. Ibaraki
47. Okinawa 9. Tochigi
10. Gunma
11. Saitama
26. Kyoto 12. Chiba
27. Osaka 13. Tokyo
28. Hyogo 14. Kanagawa
g %i 29. Nara
w1 30. Wakayama
YLIXUH 3UHIHFWXUH 0DS RI -DSDQ

+RNNDLGR SURGXFLQJ DEXQGDQW VHDIRRG DQG SURG.:
VR\EHDQV D PDMRU FRPSRQHQW RI WRIX DQG PLVR Z
LV WKH SUHIHFWELUDKOVMDELWDRIDHRANNDLGR DQG KROG
JHVWLWKD/&X LV WKH WKLUG ODUJHVW LVODQG RI -DSDC
JXNXRND .LWDN\XVKX . XPDPRWR .DJRVKLPD DQG 1DJ
SROLWLRIP®CHDEGDE® VLIJQLILFDQFH



&/,0$7(2) -$3$1
$Q LPSRUWDQW IHDWXUH RI -DSDQ V FOLPDWH LV QH\V
JURP QRUWK WR VRXWK -DSDQ FRYHUV D ODWLWXGH
ZLQWHU LV LQIOXHQFHG E\ VHDVRQDO ZLQG EPRULEKJ
VHDVRQDO ZLQG EORZLQJ IURP 3DFLILF 'HVSLWH L\
FKDUDFWHULVWLFV ZHDWKHU SDWWHUQV )LJXUH

Winter Spring
Dec May
' Rainy season
Jul
Sep
Autumn sSummer

JLIXUH IRXU FKDUDFWHUL\RI -C

+RNNDLGR ZLWK D VXEDUFWLF FOLPDWH SDWWHUQ
GHJUHHV FHQWLJUDGH DQG DYHUDJH DQQXDO UDLQIL
-DSDQ IURP WKH 7RKRNX UHJLRQ LQ QRUWKHUQWHRQ
JRQH DQG LWV VXPPHU LV KRW LQIOXHQFHG E\ VHDVR
WR WKH 6HD RI -DSDQ KDV D UDLQ\ DQG VQRZ\ ZHDWKF
VHDVRQDO ZLQGV IURP WKH FRQWLQHQWZPIWAK \SW R SIS\
&HQWUDO -DSDQ OLNH D EDFNERQH 2NLQDZD EHORQ
ZLWK DQQXDO DYHUDJH WHPSHUDWXUH GHJUHHV R

PP SUHFLSLWDWLRQ )LJXUH V KRG VF © D RIIRW HF PR.C
-DSDQ
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JLIXUH &OLPDWH 'LITHUHQFHYV

'LQWHU 6HBVWRPEHU -DQGDYNEUXBEDU WKH HQ
1RYHPEHU VHDVRQDO FROG ZLQBSDBHJLIHWR ERO
ZLQGV EULQJ KXPLGLW)\ IURP 6HD RI -DSDQ LQ WK
VLGH Rl -DSDQ EORFNHG E\ WKH ULGJH RI PRXQW
FRXQWU\ +RNXULNX UHJLRQ )XNXL ,VKLNHDZ WV KHR
6HD Rl -DSDQ DQG VHSDUDWH IURP WKH UHVW RI
VQRZ 2Q WKH FRQWUDU\ WKH 3DFLILF VLGH RI Wi
ZLQWHU VHDVRQ ,Q 7RN\R GHVSLWH WKH FOHDU

GHJUHHV GHJUHHV GLIIHUHQFH IURP VXPPHU
LVODQGVY ORFDWHG LQ WKH VRXWKZHVW HQG K
WHPSHUDWXUH GLIIHUHQFH EHWZHHQ WKH VHDVR(
WKDQ HOVHZKHUH FRXQWU\

6SULEHIDVRRUFK $UGE ODBIWHU ZLQWHU VHDVR!
EORZLQJ IURP WKH FRQWLQHQW EHFRPH ZHDNHU T
PDVV IURP &KLQD HQWHU WKH 6HD RI -DSDQ DQG \
PRYLQJ WR WKLV ORZ SUHVVXUH DK HDUMVR FR B BVFKLH |
LV DQQRXQFLQJ WKH FRPLQJ RI 6SULQJ 6HDVRQ



Ya

Ya

$OVR VLGH Rl WKH FRXQWU\ IDFLQJ WR WKH 6HD |
ZHDWKHU ZKLFK FDQ HYHQ FDXVH D ELJ ILUH

6XPPHBDVRXQHXO\ DQG $MIHIRWH WKH WUXH VX
FRPHVY -DSDQ KDV D UDLQ\ VHDVRQ IURP 0D\ WR
SUHVVXUH FROG DLU DERYH WKH 6HD RI 2NKRWVN
KLIXUHVVXUH ZDUP DLU MYH U ORI WMKHI IO QAHW K
DLU PDVVHV PHHW UDLQ\ VHDVRQ IURQW NQRZQ
GHYHORS DUHDHWRXUWRZDUP DLU 7KH EDLX JHQVH
&KLQD WKH -DSDQHVH DUFKLSHODWH FRHAMRIPGXR
SUHFLSLWDSVWIHRQY XYHI LU PDVVHVY RYHU WKH 3DFL
IURP PXQG\ EDLX JHQVHQ LV SXVKHG WR WKH 1RU)\
&RXQWU\ KDV KRW VXPPHU ZHDWKHU ZLWK PDQ\ G
WKDGQ@HJUHHY FHQWLJUDGH

$XWXPQ 6HSWHPEBG LFEYHPERB ODWH VXPPHU
BHSWHPEHU -DSDQ LV XVXDOO\ DIIHFWHG E\ W\SKI
PDVVLYSIUBIRXY XUH WURSLFDO DLU LQ WKH 1RUWK 3
GHJUMMWLWXGH ZKLFK LV D SKHQRPHQRQ VLPLODL!
SDUWV Rl WKH ZRUOG $V WKH W\SKRRQ EHJLQV W
(YHU\ \HDU DERXW W\SKRRQV RFFXU GXULQJ WK
DUULYH IMRPBISWL@HY FDXVLQJ PDMR O DGAHY \& X R &/ E
-DSDQ KDV JHQHUDOO\ HQMR\HG D ILQH ZHDWKHU
IURP WKH SDUWLFXODUO\ PLOG FOLPDWH RI HDUO)



:+(5( ,6 65, /$1.$ /2&$7(""

6UL /DQND LV DQ ,VODQG )LJIJXUH ZLWK D ODQG D

VLWXDWHG EHWZHHQ WKH ‘DQG 1 DQG
.PORQJ DW LWV IXUWKHVW SRLQW )LJXUH VKR Z

J)LIXUH /IRFDWLRC

*(2*5$3+<) 65, /$1.$

,Q JHQHUDOO\ 6UL /DQND KDV D YDULHW\ RI WHUUDLC
VRXWK FHQWUDO SDUW RI WKH RRXYHWU\7 KWAK A Q@ WDIDH
VRXWKHUQ KDOI RI WKH LVODQG LV PRXQWDLQRXV Z
UHJLRQV RI WKH FHQWUDO KLJKODQGV FRQWDLQ PDC
ULGJHV SHDNV SODWHDXV EDWVIKHVUNPDIOHGW D RG W
SUDFWLFDOO\ IODW H[FHSW IRU VHYHUDO VPDOO KLC
WRSRJUDSKLFDO IHDWXUHV VWURQJO\ DIIHFW WKH V
WHPSHUDWXUH UHODWLYHDWKW{LFLGILOMPHDQ@QWV RVERHW LF
PRQVRRQ VHDVRQ 7RSRJUDSKLF PDS VKRZQ LQ ILJXUH



JLIXUH 7TRSRJUDSKLF 0DS RI 6UL /DQND

6UL /DQND V KLJKHVW ORXQAKDRE® LV 3L GXREKWHWD\D JLBY
ORXQWDLQ RI SLGXUXWDODJDOD )LJXUH VKRZLQJ

JLIXUH 3LGXUXWDODJDOD ORXQWDLQ LQ
6L/DO



ORVW RI WKH LVODQG V VXUIDFH FRQVLVWYV RI SODLQ\
+XQGUHG DQG WKUHH ULYHUV LQ WKH &HQWUDO +LJK
VHD ORVW RI WKHVH ULYHUV DUH VKRUKD @ KH WH. @RIAH
LQ OHQJWK ZLWK WZHOYH RI WKHP FDUU\LQJ DERXW
FRXQWU\ 7KH ORQJHVW ULYHUV DUH WKH ODKDZHOL *
NP

,Q WKH KLJKODQGV ULYHU FRXUVHV DUH IUHTXHQWO
ZKHUH WKH\ HQFRXQWHU HVFDUSPHQWYV QXPHURXV ZI
2QFH WKH\ UHDFK WKH SODLQ WKH ULYHRWW OBRRRGR 3 (
DQRQG GHOWDYV 7KH XSSHU UHDFKHV RI QUK JOEGR V DO
ORZHU UHDFKHVY DUH SURQH WR VHDVRQDO IORRGLQJ
VRPH ULYHUV LQ RUGHU WR FUHDWIJD & VGERRMIHNFMWRWDL S
QRUWK HDVW DQG VRXWKHDVW WKH ULYHUV IHHG QX
VWRUH ZDWHU GXULQJ WKH GU\ VHDVRQ ORUH WKD
SUHFDPEULDQ VWUDWD V@®OGHRRI \HDBDOWLQJ EDFN EL

&/,087( 2) 65, /$1.$

7KH &OLPDWH LQ 6UL /DQND LV WURSLFDO DQG FRQVL
7KH DYHUDJH WHPSHUDWXUH RI 66U+ /IEGINDHHAXRE OV IU
PD\ GLIIHU GXH WR JOREDO ZHDWKHU FRQGLWYLRQRPD
EHLQJ DV ORZ DV  GHJUHHV &HOVLXV LQ 1XZDUD (OL\
DQG WR DV KLJK DV  GHJUHHV LQ %DWWLFDORD DOR
WKHUH DUH FHUWDLQ DUHDV DORQJ @ KH HRDMWW MKKID |
PRQWKV DFFRUGLQJ WR WKH PHDQ PRQWKO\ WHPSHUTL
ZDUPHVW PRQWKY DUH $SULO DQG $XJXVW 7KH &OLPEC
LQ 6UL /DQND FDQ EH FKDUDFWHUL]JHROIOR ZWR )JRXU F
VHDVRQV VKRZQ LQ ILIJXUH

¥ )LUVW O0RQOWVIRRQ 6HDVRIOQ$SUDODFKSLFDO ZHDWKHU F
GXULQJ WKLV VHDVRQ DUH SDUWLFXODUO\ XQFRF
DIWHUQRRQ RU HYHQLQJ

% 6RXWKIZRGWRRQ 6BDWVRO SWHPEMKH ZDUP VHDVRQ
DzZD\ E\ WKH ZLQG\ ZHDWKHU GXULQJ WKLV SDUW
H[SHFWHG GXULQJ DQ\ WLPH RI WKH GD\



% BHFRQG OR@\WHRIRQ 6HDVRQ@ 1RFWREHEDLQV RFFXU
WKXQGHU VWRKHPW QKDOHQFH RI WKH ZHDWKHU V'
F\FORQHV LQ WKH %D\ Rl %HQJDO LV FRQVLGHUF
H[SHULHQFHV ZLGH VSUHDG UDLQ ZLWK VWURQJ Z|

% 1RUWKHDQMWRRQ 6HDVRQz* JHEHRBH&IROG DQG GU\ :
ZHDWKHU FDQ EH H[SHFWHG GXULQJ WKLV VHDVR
VXQVKLQH FDQ EH H[SHFWHG 5DLQ FDQ EH H[SHF
ZHOO

@, A

IFirst Inter-monseoon Season Southwest-monsoon Season Second Inter-monscon Season Mortheast-monsoon Season

J)LIXUH JRXU &OLPDWH 6HDVRQ ODSV RI 6UL /DQN|

'XH WR LQFUHDVH RI JOREDO ZDUPLQJ DQG FOLPDWH
SHULRG KDV VOLJKWO\ EHHQ FKDQJHG 7KH UDLQIDOO
RI WKH ,QGLDQ 2FHDQ DQG %D\ Rl %HQJDO DQG DWW PD
UDLQIDOO YDULHV IURP XQGHU PP LQ WKH GULHVW
RYHU PP LQ WKH ZHWWHVW SDUWV ZHVWHUQ VOR:
WURSLFDO F\FORQHV EULQJ RYHUFDVW VNLH\HDWOEGHUI
SDUWV Rl WKH LVODQG 7KH DYHUDJH \HDUO\ WHPSHUI

f &WR f & $QQXDO UDLQ IDOOV PDS DQG $QQXDO
DQG ILIJXUH



YLIXUH $QQXDO GDIL QDMIND 0DS RI

JLIXUH $QQXDO 7THPSHUDWXUH 0DS RI 6UL /DQND
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JORRG ULVNV DUH GLYHUVH DQG FRPSOH[ LQ WKHDZRO
PRXQWDLQRXV DQG ULYHUV DUH UHODWLYHO\ VKRUW
ORVW UHVLGHQWLDO DQG LQGXVWULDO DUHDV WHQG \
SKHQRPHQD VXFK DV SUHFLSLWDWLP@ LBRQ FGIR ZG\DW U |
ZDYH SURSDJDWLRQ IORRGLQJ DQG IORRG GDPDJH F
DOQRWKHU ,W LV LQIOXHQFHG E\ WKH QDWXUDO FRQG
-DSDQHVH GLVDVWHU FXOWXQE W& H MHFIR@ RWKH ORWWY H
WR IORRGV KDYH GHFUHDVHG VLJQLILFDQWO\ LQ WKH
HPHUJLQJ LQ XUEDQ DUHDV VXFK DV LQFUHDVHG IORR
DQG QHZ IRUPV RI GDPDUKR2LQIUHIJUHH RI XUEDQL]D!
W R
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JLIXUH '"HIJUHH RI XUEDQL]DWLRQ LQ -DSDQ IURP
6RXUFH KWIVSWDWLVWD FRP VWDWILMWEPWY XUEDQ



-DSDQ LV H[SRVHG WR DOO W\SHV RI IORRGV LQ SDUW

f 6WRUP \DWHH SUHVVHG WR VKRUH FRDVW RU ODUJH
FRLOQFLGLQJ ZLWK WLGH FDQ FUHDWH FRQVLGHUDEOH

T S5LYHU BXRRGWORRGY DUH WKH UHVXOW RI KHDY\ UDLC
DUHD 7KH ZDWHY OBYROZKHQ WKH VRLO LV VDWXUDW:

f )ODVK I&KXRRGNG E\ LOWHQVH UDLQ RYHU D VPDOO DU
UbDLQIDOO HIFHHGV WKH LQILOWUDWLRQ UDWH DQG UX

T 7vXQDBYWYV JHQHUDWHG E\ ODUJH LWRS@XORFFHH\G R E \Z B /W
ODQGVOLGHYV RU YROFDQLF HUXSWLRQV 7VXQDPLV FIL

NLORPHWHUV ZLWKRXW ORVLQJ WKHLU HQHUJ®BR® G/ RQ
P

,Q FLWLHYV UDLQ ZDWHU LV UHOHDVHG LQWR ULYHU)
LQWHQVLW\ RI SUHFLSLWDWLRQ H[FHHGV WKH GHVLJC
DGGLWLRQ LI WKH LQRRRHQIJWIODDNVHH[OSHFWE A VWKH VH
GLVFKDUJH WKH UXQRII DQG FDXVH IORRGLQJ )LJXUH

Before urbanization

JLIXUH &RQFHSW RO BREDQJ
6RXUEAMWS ZZZ POLW JR MS ULYHU EDSY¥GFBLQIR HQJOLVK
KWWSV ZZRQWDER® QHZV | O RRIEBGDV H




)RU H[DPSOH LQ -DSDQ WKH UHFHQW IORRGLQJ RI D
GDPDJH DQG FRQVHTXHQFHV 7KH JHQHUDO HFRQRPLF
PHWR SROLWDQ DUHD GXH WR WKH 7RNDL IORRG ZI
HPEDQNPHQW FDXVHG VHULRXV GDPDJH WR VRPH XUE
HOGHUO\ SHRSOHV LQ 1LLJDWD KDV EHFRPH D VHUL]
LGHDAMA LQ XUEDQ DUHDV ,Q WKH XQGHUJURXQG
)XNXRND -DSODRUVHMWWKLW\ ZDV IORRGHG DQG ORVW

VKRZLQJ XQGHUJURXQG IORRG +DNDWD 6WDWLRQ
-X 0\

JLIXUH QGHS8 JUR X®& BWARGL R QP)XQILXAYSBZIOND S DX O\
BRXUFMWS ZZZ TVU POLW JR MS ERXVDL LQGH[BF KW

7KH ULYHU HQYLURQPHQW KDV XQGHUJRQH GUDPDWLF
EHLQJ SXVKHBDIGHVRDMHQY ZD\V SODFLQJ WKHP LQ DQ
HQYLURQPHQW $OVR DZDUHQHVV RI GWLIYVWHKMVSIRUY
WKH ORFDO FRPPXQLW\ LV GHFUHDVLQJ OU 7DNDKDV
-DSDQ DQG VKRZHG WKDW IORRGVY ZHUH QRW SXUH
FRQGLWLRQV SOD\HG LPSRUWDQW UROHV LQ GLIIHUHQ

I1DWXUDO &RQGLWLRQV

7KH VWHHS PRXQWDLQ UDQJHV WKDW FURVV WKH FH(
DUFKLSHODJR DUH PRVW RI WKHLU UHWUHDW W FDQ
RI $VLD )LJXUH VKRZLQIPRRYWBR PDS BHYXXRrPPHU
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JLIXUH DSURXE PPHRIQVRRQDO UHJLRQV
6RXUFH KWWSV Z7ZZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ E

VFDOHBWHVWBIRUBPRQVRRQBLQGLFHVBXVHGBLQBSDODHRFOLPDYV

-DSDQ LV FKDUDFWHUL]JHG E\ WKH FRQFHQWUDWLRQ R

VHDVRQV 0DLQODQG -DSDQ HQWHUV LQWR D W\SKRR

VWURQJ W\SKRRQ SDVVHW DHDUVHDSMRD ZKH QQWIX® DF
$FWLYH 7\SKRRQ 0DS IRU -XO\ LQ -DSDQ
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JLIXUH $FWLYH 7\SKRR QIKRDY- X O
6RXUFH KWWS DJRUBBKRRQLLQE M SK®LPIQ MO

'XH WR WKH 7\SKRRQ WKH PD[LPXP IORZ EHFRPHV H[W
IORZ DQG WKH ZDWHU IORZV GRZQVWUHDP IRU D VKRL
WLPH ZLWKRXW UDLQ FDXVHV WKH ZDWHU YROXPMHW



DFFXPXODWHYV /DQGVOLGH GLVDVWHUV FDQ HDVLO\
UHVXOWLQJ IURP GHIRUHVWDWLRQ DQG WKH FUXVW F
IORRGYV DQG ODQGVOLGHYV DUH YHUR OUWACHID S WRS R BMXLLU
VXSSRUWLYH IRU WKH IORRGYV

BRFLDO &RQGLWLRQV

,Q SDUDOOHO ZLWK XUEDQL]JDWLRQ -DSDQ V SRSXODYV
DUHDV )RU H[DPSOH DERXW RI WKH SRSXODWLRQ
QDWLRQ DERMWWH WRWDO SRSXODWLRQ DQG DERXW
FRQFHQWUDWHG LQ XUEDQ DUHDV )ORRG SODLQ IORR
7KHUHIRUH ZKHQ D GLVDVWHU RFFXUV WKHUH LV D
JLJIXUH VKRZLQJ D IORRGHG UHVLGHQWLDO DUHD L¢
2ND\DPD 3UHIHFWXUH RQ -XO\

JLIXUH ORRGHG UHVLGHQWLDO DUHD LQ WKH ZHVWHUQ -DSDQHVH
WK
6RXWKMHWSY Z7ZZ FJU POLW JR MS SKRWR K JRXX KLJDL
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7KH KLVWRU\ Rl -DSDQHVH IORRG FRQWURO FDQ EH Gl
WKH OHLML 5HVWRUDWLRQ RI ZDV WR UHGXFH IORI
E\ HOLPLQDWLQJ VHWSWR{PH QWNDIW R PN | @ BRRROG\ P ELRD/Q A
LQ WKH -RPRQ SHULRE& ZHUH KXQWHUV DQG GLG QR
SURQH IHUWLOH ILHOGV IRU DJULFXOWXUH +RZHYHU
GXULQJ WKH <D\RL SHW&RG7KH VKLIW WIRHIWLFXDWBY
LQ LQFUHDVHG SURGXFWLRQ FDSDFLW\ DQG FRQFHQW!
7KH UHPDLQV RI WKH WRZQ GXULQJ WKH <D\RL SHULR(
DV ZHOO DV ODUJH GLWFKHNFIWQ® KHP D O M P HUQRW VI NRRR
KDYH GHYHORSHG RQ IODW ODQG DORQJ VPDOO ULYHL

PLOOLRQ WR PLOOLRQ EHWZHHQ DQG & ( 7K
SODFH GXULQJ WKH .REXQZKHW® LURQ WRROV ZHUH IL
DJULFXOWXUH )RU H[DPSOH (PSHURU 1LQWRNX SODQ
EXLOW LQ 0DQGD )LJXUH VKRZLQJ ULYHUV DQG S



Kushiroe River
Kushiro wetland

Japan sea

Shinano River

Kamanashi River (Koufu Basin) # 1 lkarashi River

Kuzuryu River ’ Kariyata River
Maruyama River
00 ‘ - Ak
Shimanto River y ‘“$ Tone River
[ Arakawa River

i""‘ A ? Edo (Tokyo)

Fuji River

¢ Toyokawa River

Shinkawa River

Yodo River Pacific sea

Nagova city
Yoshino River Kiso, Nagara, and Ibi Rivers

JLIXUH 5LYHUV DQG SODFHYV
6RXUKWWSYV SGIV VHPDQWLFVFKRODU RUJ DI G G EFF D H FEE

/IDZV HQDFWHG EHWZHHQ DQG $' KDYH OHG WR
&RQVWUXFWLRQ RI HPEDQNPHQWY SRQGV DQG GLWFK
,Q WKH PLGGOH $JHV PDQ\ YDOOH\ SRQGV ZHUHQEBXLO
WK FHQWXULHV DQG UHVHUYHV ZHUH EXLOW RQ U
LPSURYHPHQWY GXULQJ WKH &DUQIQFOSBHLWE&H FRQVYV
FRQWURO RQ WKH .DPDQDVKL 5LYHU E\ *HQMH U DAX R KL (
UHVSRQVLEOH IRU .RIX GLVWULFW *HQHUDO 7DNHGD
IORRG ULVNV E\ FROMMHEGX HWEQODNMPRQW DORQJ WKH .|
PHDVXUHV KDYH UHVXOWHG LQ D LQFUHDVH LQ
DSBLPDWHO\ \HDUV IURP WKH$'HMFKRVKKHD-RXUHNL



$ *HQHUDO ,H\DVX 7RN%JDEZPSURYHG WKH 7RQH |
ULYHUV ZKHQ WKH 7RNXJDZD 6KRJXQDWH ZDV HVWDEO

*HQHUDRK® 7TRWXJDZD LQFUHDVHG WKH DUHD RI IDUPODGC
IORRG FRQWURO RSHUDWLRQV WR WUDQVSRUW IORRG

WKH UHWHQWLRQ FKLHI RI *HQHUDO ,H\DVX 7F
7RQH 5LYHU +LV WHFKQLTXH FDOOHG WKH .DQWR R
VIVWHPV VWUHQJWKHQLQJ QDWXUDO G\NHV FRQVWU X
SURWHFWLQJ FULWLFDO DUHDV E\ FRQVW B R BWIURD ZZ
WROHUDWH PLQRU GDPDJH IURP SDUWLDO IORRGLQJ
SURYLGHG IHUWLOL]JHU WR WKH IDUPODQG ,Q WKLV Z
FDQ FRH[LVW $V D UHVXOW -DSDQ V ISRGXO®WIRRQ RD
WKH SHULRG DQG DUDEOH ODQG KDV LQFUHDVIEBGGIGY
ILHOGV KDYH XQGHUJRQH PDMRU ULYHU FDQDO FKDQJ!

7KH UDSLG SRSXODWLRQ JURZWK PHDQW WKDW LQ
RI LQFUHRRG XSSO\ E\ GHYHORSLQJ ULYHUVLGH ULFF
KDYH OLYHSURDHOBRBRBDY 7R SURWHFW WKHVH YXOQHL
GDPV KDYH EHHQ FRQVWUXFWHG DORQJ WKH ODUJH
EBLQQLQJ Rl WKH VHFRQG SKDVH RI IORRG FRQWURO
LPSOHPHQWHG VLQFH WR PDLQWDLQ IORRGV LQ U
IORRG FRQWURO SROLFLHV ZHUH EDVHG RQDHEVW
0DQ\ IRUHLJQ HQJLQHHUV LQYLWHG E\ WKH OHLML JRY
ORFDO HQJLQHHUV 7KHVH IRUHLJQ H[SHUWV SUDFWL
WHFKQRORJLHY GHYHORSHG SULPDULO\ LQ (XURSH

Q WKH OHLMA DREREBWOPGH QHIXODWLRQV JRYHUQLQ.
URDGV 8QGHU WKH GLUHFW FRQWURO RI WKH OHLML J
7RQH DQG .LVR ULYHUV ZHUH LQYROYHG LQ ZDWHUZLC
DQG ZDWHW\ V3URMHFWY RQ RWKHU ULYHUV ZHUH FRQ
JRYHUQPHQW +RZHYHU WKH IORRGY DQG WKH VKLIW
FKDQJHG WKH ULYHU SROLF\ Rl WKH OHLML JRYHVIQPH
5LYHU /DZ LQ WKH -DSDQHVH JR¥BOGPIIDRE GS BR PR/
)RU H[DPSOH LPSURYHPHQWY DUH EHLQJ PDGH WR WK
LV FXW RIl DQG WKH $UDNDZD GUDLQDJH ZRUNV DUH F



6LQWHKH 5LYHU /DZ RI H[FOXGHG SULYDWH WLWOH\
ZDV LQWHJUDWHG LQWR WKH H[HFXWLYH ULJKW RI WK
WKH -DSDQHVH JRYHUQPHQW FRQWUROOHG \WOROULR &L
ZHUH DGRSWHG GXULQJ WKH7KBILPDR. @ BXUSRVH RI WK
WR LQFUHDVH DJULFXOWXUDO SURGXFWLYLW\ ,Q RW
ERWK VLGHV Rl WKH VDPH FRLQ *RYFHUMPWRW FROEER
LUULJIDWLRQ DQG FURS PDQDJHPHQW ODZV 6LQFH :RLU
KDV LQFUHDVHG GXH WR WKH XUEDQL]DWLRQ DQG LQ
VHULRXV TXHVWLRQ RI ZKHW K WD AHI® LEXDRY X Q16 XWKARV
SULRULWL]LQJ ZDWHU XVH ,Q WKH ILUVW VWDJH RI |
ZDWHU DVVRFLDWHG ZLWK WKH IORRG ZDV LPPHGLDW !
WKH VHFRQG VWDJH |ORRGY W KFXIDRHRGE VUHT XH W QW L

7KH WKLUG SKDVH RI WKH IORRG UHVSRQVH LQYRO"
SRSXODWLRQ JURZWK DIWHU :RUOG :DU ,, 7KH -DSDQt
WR LQFUHDVHG GHPDQG \WOU K DRWHIW L §XW B R WAKG D 8 VV Z
IORRGY LUULJDWLRQ DQG K\GORSR ZHIY HLDL @O\ M KPH
OLQLVWHU WEBVVHERYHUYV ZHUH E\ WKH SUHIHFWXUDO
DUHDV ZHUH E\ WKHUPPDRW JAKHZDNYGHILQHG LQ ULYH

7KH PDVWHU SOP@DMNW UVLKHULIDMWGHWHUPLQHG E\
RSHUDWHVY RXWVLGH WKH OLQLVWU\ RI /DQG ,QIUDYV
PDLQWHQDQFH Z®NFIVOHFGROAMWUKDXLUHG LQ WHUPV RI1 I0OF
QHJDWLYH HQYLURQPHQWDO LPSDFW RI SXEOLF ZRUN
UHYLVHG 5LYHU &RGH )ORRG FRQWURO LV LPSRUWDC
GHVWUR\EBMDRSHIG HFRV\VWHPV ,Q WKH -DSDQH
LQWURGXFLQJ DUWLILFLDO PHDVXUHV VXFK DV IORF
PDQDJHPHQW 7KDW LV WKH IRXUWK SKDVH RI IORRG
DSSURDFKHWINR B GHYBPYWLRQ WR IORRG PLWLIJDWLRQ
/IDZ DUH WR FRQVLGHU ZLOGOLIH HFRV\VWHPV PDLQW
WKH UHODWLRQVKLS EHWZHHQ ULYHUV DQG QHLJKERU
WHK SROLWLFDO SRVLWLRQ RI WKH 5LYHU /DZ RQ WKH H
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ORGHUQ -DSDQHVH ULYHU SROLF\ KDV EHHQ DURXQG
/IDZ LQ 7KLV ODZ KDV EHHQ UHYLVHG PDQ\ WLPH
HFRQRPLF FRQGLWLRQV

3DUWLFXODUO\ QRWHZRUWK\ LV WKB D VD/PMIQREIPM QRN |
IRU IORRG PDQDJHPHQW DQG ZDWHU XVH LQFOXGLQJ
VIVWHP PDQDJHPHQW 7KH DPHQGPHQW DOVR LQ\
ZKLFK UHTXLUHG ULYHU DGPLQLVWUBWRRI® PMWR LESDHF
IRU HDFK ULYHU V\VWHP ,Q RUGHU WR SURPRWH FRQV

$OWKRXJK WKH PDVWHU SODQ ZDV WR EH GUDIWHG LQ
PDQDJHUV ZHUH EDVLFDOO\ H[SBHFFMRHG WR W B P IO MWH
7KH SODQV ZHUH QRW UHTXLUHG WR FRQWDLQ GHWDL
WKXV SURYLGHG QR FRQFUHWH VHQVH RI ZKDW ULY}
VXEVHTXHQW VRFLR HFR QRLW LRKD & DNVFWEKE JH GY B U D
\HDUV 7RGD\ ULYHUV DUH FRQVLGHUHG QRW RQO\ LQ
%XW DUH SHUFHLYHG DV SOHDVDQW ZDWHUIDRGW VSD
VKRZLQJ SURJUHVVIRIBQYHU /DZ LQ -

1896

1964

Birth of modern river
management system

Flood management

6RXUFH

Establishment of systems
for systematic flood
management and water
utilization

- Introduction of integrated
management system for river

— / systems

* Establishment of water
utilization rules and regulations

Flood nlanaga'nenl-l-' Water utilization

1997

Establishment of integrated
river management system for
flood management, water
utilization and environmental
conservation

- Improvement and conservation of river
environment

» Introduction of a system for nver
planning reflecting the opinions of local
community

—

Flood management  Water utilization
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JLIXUH RUPYXODWLRQ RI ULYHU ODZ LQ -DSDQ
ZZZ POLW JR MS ULYBGIEDVLFBLQIR HQJ
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JLIXUH 2XWODRBVRIUBDYZ RIDLQVW ,QXQGDWLRQ 'L
6RXUFH KWWSYV 777 POLW JR MS ULYl}

2Q WKH RQH KDQG WKH 5LYHU /DZ VWLSXODWHY WKH \
RQ WKH RWKHU KDQG WKH )ORRG &R gWHV/Q JEFDW HIR ||
VWUXFWXUDO PHDVXUHV IRU WKH IORRG IURP ULYHUYV
PDGH LQ 0D\ WR WDNH LQWR FRQVLGHUDWLRQ [UHT
IORRGY LQODQG ZDW H U\H DUHY IVWAHRGU B PUX UWVHKW  H QL WW L (
H[SDQGHG DQG D QHZ V\VWHP UHTXLUHG WKH DQQRXQ
DUHDV FDXVHG E\ IORRGV LQWHUQEQQE®WHURERW J\DW
VWLSXODWHG $NDIOREGRRABWPRWH IUHTXHQW DQG FD
OLQLVWU\ RI /DQG ,QIUDVWUXFWXUH 7UDQVSRUW DQ
WKDW FDQQRW EH SUHYHQWHG E\ LQIUDVWUXFWXUH Z
$FW ZDV UAPLVHG DGGLWLRQDOO\ VWLSXODWLQJ REO
SURYLGLQJ D FRXQFLO IRU PLWLJDWLQJ ODUJH VFDO
KD]JDUG ULVN LQIRUPDWLRQ E\ WKH PD\RU RI PXQLF
RSHUDWLR@WPS\OHRR) SODQV DW WKH IDFLOLWLHV XV
SXUVXDQW WR WKH OXQLFLSDO 'LODVBANHWKBQDFHPH®Y
UHYH@WWRYLWLHY LQYROYLQJ SULYDWH VHFWRUV D¢
JROWNR PLWLIJDWH LQXQGDWLRQ GDPDJH WR DFKLHYH
RI GDPDJH RQ VRFLRHFRQRPLF
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7KH -DSDQ OHWHRURORBXIERDLY KHE QFQIRDFDWLRQ RQ S
ZHDWKHU FRQGLWLRQV LQFOXGLQJ ZDUQLQJV DGYL
GLVDVWHUV FDXVHG E\ KHDY\ UDLQV DQG VWRUPV 7
LQYROYHG LQ GLVDVWHUDRDQWRHREQYW BQBKH VDIHW)\ |
OHWHRURORJLFDO $JHQF\ LVVXHG D 3QHZVOHWWHU" V
FDXVHG WKH GLVDVWHU DQG LVVXHG ZDUQLQJV DQG I
HDFK Rl WKH RRW W WDIHM U7 DEOH VKRZLQJ &DWHJF
ZHDWKHU SUHSDUHGQHVYV DQG )LIJXUH 6KRZLQJ $G
DQG KHDWRUHFDVW DUH LVVXHG E\ -0$

7TDEOH &DWHJIRU\ RI LOQOIRUPDWLR@HAY VHYHUH ZHDWKHU SUH
6RXUFH 3)ORRG DQG 6HGLPHQW 'LVDVWHU" 0D\ &DELQHW 21
7\SH &DWHJRU\ :DUQLQJ &ODVVHYV

+HDY\ UDLQ VHGLPH@WXHGLMVDVWHBWH| LV
LOXQGDWLRQ ZLQGVMWRWHOLKRRG WMROUPID VF
KHDY\ VQRZ KLJK ZDYH VWRUP VXUJHV

+HDY\ UDLQ ODQGVOLBWHXHGEOXIQWEKWURQLV D
ARRG ZLQGVWRUP VQRHUYWRWP G L/HIVYH U
VQRZ KLJK ZDYH VWR|UP VXUJH

+HDY\ UDLQ ARRG JD/OMVIBGHLD @XNWNQRZN SR
KHDVQRZ KLJK ZDYH | SWRHERSRHDW RI NHU]
WKXQGHUVWRUP VQRZ FRHOGALMQLR @WHQVH IRJ

GU\ DLU DYDODQFKHY ORZ WHPSHUDWXUH
IURVW LFH DFFUHWLR|Q VQRZ DFFUHWLRQ

$GYLVRU\

Xx SHDMOLPH ULVN PDS| x $QQRXQFHG  HYHU!

PLQXWHV WR VKRZ
x :HDWKHU EXOOHWLQV RQNBIPE}VDVWHU\
5DLQV VXSSOHPHQW ZDUQL

+D]DUGRXV ZLQG ZDWFRHYHUDO ~GD\V| EF
ZDUQLQJ WR DWWUTL

x
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KHDY\ GRZQSRXUV DV QHFHVVDU\ WR }

SURJUHVV DQG
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Responses advised to protect life (for heavy rain)

--------------------------

B 7 5 %mmhs :
R f Q. +Check whether you're @I

: ready for an impending
SiE ) _/ hazard.

/ ST YR
f'ﬂl*‘l mmn&mwwmbdlwuawmbrdmmm

! gets heavier, Early action Is recommended for people in areas vulnerable to rainfwind-
:-..J related disasters and people needing assistance to evacuate,

+Ba aware of hazardous placas such as lower areas prone

toflooding

+Check emergenty supplies

+Check evacuation routes and centers
+Check the security of windows and storm shutters
“Manitor waather bulleting on TV, radio and IMA's website

orders/advisories and other related Information
ammmmmnmmam.

Lt
+Take early
acnun even if no &
% Emer, ency :
i Warnlngisin -~ &

: effect! ";\
continues,  Take Immdhlnxﬂonhpmte:t life. J’ﬁ
to an evecuation center in accordance with evacuation
L IERGENTY] mmfmmmm
mmpmmmammmnn

- bulﬂll. 'ﬂ' e ettt e, <
Emergency zstwcalm t
=-Respond flexibly :

Warni ng dependms on the situation;
:-Be aware of the extreme :

danger of evacuation once :
|m.|ndalqu has occurred. H

Cool-headed decisions-are important because evacuation
requirements dapentd on the losation/str ‘of domieiles 3
and whetherinundation hasalready occurréd Advance
consideration of action ta be takenis key in-protecting life.

$GYLVRU\ :DUQLQJ (PHUJHQF\ ZDUQLC

ZzzZ MPD JR MS MPD HQ (PHUJHQF\B:DUQLQJ /HDIOHW



7KH NH\ WR LVVXLQJ KHDY\ UDLQ D OW URH ULIW W P FR\WP D
ZLWK ERWK SRSXODWLRQ XVHV ORUH VSHFLILFDOO\
GLVDVWHU DOHUW LV LVVXHG W HRH GHQY\W VP DSRHDQ QW
GDQJHU VR WKH\ FDQ GHWHUPLQH ZKHQ DQG ZKHUH V
WKHLU UHVSHFWLYH VDIHW\ LQ FRPPXQLW\ )LJXUH
ULVN

Dissemination of Rising Risk a:;:‘::::::; ;nr[iisk
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YLIXU
6RXUFH 3)

(PHUJHQF\ ZDUQLQJV ZDUQLQJV DGYLVRULHYV

$ ZDUQUWQMWR EH DQQRXQFHG KRIQUMR [IL@ DIMGHYM\QFH WR
KDSSHQLQJ RI ZDUQLQJ OHYHO SKHQRPHQRQ ZKLFK P
ZDUQLQJ OHYHO SKHQRPHQRQ LV H[SHFWHG WR RFF)
DGYLVRU\LZKQREXKHO\ WR EH UHSODFHG E\ D ZDUQLQ
DQQRXQFLQJ WKH ZDUQLQJ )RU LQVWDQFH ZKHQ D Z
RFFXU RQ WKH GDZQ RI WKH IROORZLQJ GD\ WKH DG
SRVVLELORRWQRICEEABUQLQJ E\ GDZQ"



%XOOHWLQV RQ H[FHSWLRQDOO\ KHDY\ GRZQSRXU

%XOOHWLQV RQ H[FHSWLRQDOO\ KHDY\ GRZQSRXUV L
$JHQF\ DIWHU D KHDY\ UDLQ ZDUQLQJ LV LVVXIOG YHQ \
UDUHO\ REVHUYHG DQG PD\ FDXVH VHGLPHQW GLVDV
PHGLXP ULYHUV 7KH REVHUYDWLRQ SRLQWYV DQG PXQ
DUH VSHFLILHG FOHDUO\ LQ WKLV DQQR X GALHM/QWH U, W
DFWXDOO\ ULVLQJ E\ UMLFAH ULIQIN WP SV K\HH SLHPBIQW G L
IORRG

5HDO WLPH 5LYHU )ORRG ,QIRUPDWLRQ
OLQLVWU\ Rl /DQG ,QIUDVWUXFWXUH 7UDQVSRUW DQC
OHYHRQWERDRWLRQ RI PDMRU ULYHUV RQ LWV ZHEVLWH (C
VKRZLQJ UHDO WLPH ULYHU IORRG LQIRUPDWLRQ

momms TH-

JLIJIXUH S5HDO WLPH ULYHU IORRG LQIRUPDWLRQ LQ
6RXL3)ORRG DOG 6HGLPHOW 'LVDVWF



JORRG :DUQLQJV DQG $GYLVRULHV IRU GHVLJQDW #
JRU KHOSLQJ UHVLGHQWVY HYDFXDWLRQ WKH -DSDQ ¢
WKH 0/,7 DQG DPUHMIGIFMAXYUDRUHFDVWY IORRG RI VSHF
LQGLFDWLQJ ZDWHU OHYHOV DQG IORZ UDWHV 7KH IF
LQIRUPDWLRQ WR FDOO DWWHQWLRQ WR IORRGLQJ L
LQIRUPDQVNLRRRRB KD]DUG DQG LQIRUPDWLRQ RQ IORR
DQQRXQFHG ZLWK WKH QDPH RI WKH ULYHU VXFK DV
IORRGLQJ RU LQIRUPDWLRQ WRHSURYHGBHORROBWQLQJ

SHWDOPH IORRG ULV

7KH UMICPH IORRG ULVN PDS LQFOXGHV LQIRUPDWLRQ F
WKH WDUJHW RI IORRG IRUHFDVW ULYHUV IRU ZKLFK
RWKHUV WKDW LQGLFDWHYV WKH IOR RRGQUH N RKORIYW® |
E\ ILYH OHYHOV LQ GLIIHUHQW FRORUV RQ WKH PDS §
HYHU\ PLQXWHV LW LV SRVVLEOH WR FKHFN ZKLFK |
JODQFH ZKHQ D IORRG ZDUQLQJ Py LWRY\ KLV KHYQW
SH[WUHPHO\ GDQJHURXV’" GDUN SXUSOH LV LQGLFDW
GLIILFXOW WR HYDFXDWH EHFDXVH WKH URDGYV PD\ DC
WKH H[FHSWLRQDOO\ UDHA ® IUVN B OLG) DAKH PADGALIXP OH Y|
FKHFN WKH ODWHVW VLWXDWLRQV RI WKH ULYHU ZLW
SURPSWO\ GHFLGH WR FRPPHQFH HYDFXDWLRQ ZKHQ
LPSO\LQJ D IXUWK®HYHDVESBIHPDWHYLIXUHVLPH |®RRBL
PDSSLQJ LQ -DSDQ



14:30, 5 July 2017 I 15:32,5 July 2017 (an hour later)

“Flooding riv
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Caution
Check weather bulletin

JLIJIXUH S5HDMLPH IORRG ULVN PDSSLQJ LQ -DSDQ
KWWSV ZRZOIFOMH JR MS HQJ SXEOLFLW\ ERRN KOM KWPO

Lows

JORRG HDUO\ ZDUQLQJ VI\VWHP LQ -DSDQ

7KH -DSDQ OHWHRURORJLFDO $JHQFOHY0 GLXQ FKMHG
XVHG IRU IORRGY DQG ODQGVOLGHYV LQ ODWH 0D\

VSHHEYOF XDWLRQ DQG UHGXFH WKH QXPEHU RI YLFW]
LQFOXGHY FOHDU LQVWUXFWLRQV UHODWHG WR WKH
UHVLGHQWY QHHG WR HYDFXDWH DQG WKH HOGHW N |
SUHYLRXV V\VWHP WKH OHWHRURORJLFDO $JHQF\ DC
HYDFXDWLRQ RUGHUV 7RGD\ ZHDWKHU DOHUWYV [URP
KHOS SHRSOH EHWWHU XQGHUVW D Q& YWIOH GLDADN WV LR §



5-Level Warning System

Warning : Information provided | Weather alerts issued
Level Action to take by local government

Must take measures | yicater information | Emergency wamning

to protect lives

Evacuation order | Landslide alert info.
Mustevacuale |/ avisory
Elderly people’ | Evacuation preparation § Rain'/. flood'/ storm surge
must evacuate information warnings etc.

@ Should/check _ RainY/jflood //storm surge
gvacuationprocedures advisories etc
9 SR - _
disasters

JLIXUH )LY®BIHYHO GLVDVWHU DOHUW 6\VWHF
,PDIJH 6 ROWWBHBY ZZZ QKN RU MS QKNZRUOG HQ QHZ

/JHYHO&RUUHVSRQGV WR *HDUO\ ZDEAQW®H LOQ$R VWP OL\Q GR
SHRSOH VKRXOG EH DOHUW IRU ZHDWKHU XSGDWHYV
IJHYHOHYHO WZR PHDQV *KHDY\ UDLQ IORRG VWRUP VX
WKH -03 3HRSOH DUH UHTXLUHG WR WDNH FRQFUHW
GLVDMMWGEBILNHO\ WR RFFXU RU UHYLHZLQJ WKH HYDFXDV
KD]DUG PDSYV

/JHYHQQGLFDWHYV 3KHDY\ UDLQ IORRG ZDUQLQJV  IURP
LQIRUPDWLRQ  LVVXHG E\ ORFDO JRYHUQRHQ WYV LAKWMI
PXVW VWDUW HYDFXDWLQJ DW WKLV VWDJH
/JHYH@RUUHVSRQGV WR *ODQGVOLGH DOHUW LQIRUPDW
RUGHU  LVVXHG E\ ORFDO JRYHUQPHQWY $00 UHVLG!
LPPHGLDWHO\

/JHYHQWEKH PRVW VHYHUH ZDUQLQJ ,W FRUUHVSRQGV
ZDUQLQJ ~ $W WKLV VWDJH LW LV OLNHO\ WKDW VHY
VKRXOG PDNH HYHU\ HIIRUW WR VDYH WKHPVHOYHV
PHVWDE@LVVHPLQDWLRQ V\VWHP



' N

e ™
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against disasters
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Heavy rain warning issued for XX
City'>o' 53"

g
L

$32838883

with visual images
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JLIXUH ILQDO HYDFXDWLRQ PHVVDJH GLVVHPL
6RXUEWMWSY ZzZZ MPD JR MS MPD HQ $FWLYLWLHV L

(0(5*(1&< 5(63216( 0$1$*(0(17 ,1 -$3%1

(PHUJHQFQDJHPHQW B6\WWHP LQ -DSDQ
(PHUJHQF\ UHVSRQVH SKDVH DV SDUW RI WKH RYHUDO
PDQDJHG DW WKUHH OHYHOV OXQLFLSDOLWLHV DU
(PHUJHQF\ UHVSRQVH GXWLHV VMKF K PEX ODRAEG | BUKWE
DXWKRUL]JHG WR DVVLVW
7KH QDWLRQDO JRYHUQPHQW DQG LWV FDSDEOH DXWK
GXULQJ WKH UHVSRQVH SKDVH 3URYLGH ORFDO JRYF
WKH KD]DUG VWORJRXHUQPWQRQDLWK WKH GDPDJH LQIRU
GLVDVWHU HOHYDWHY EH\RQG WKH UHVSRQVH FDSDEL
GLVDVWHU UHVSRQVH IRUFHV ([WUDRUGLQDU\ HPHU
GLVDVWHKUVLLY WKH FDVH LW LV SUHVHQW DW DOO W
DQGW®H LQWHUYHQWLRQV UHVSRQVH KHDGTXDUWHU
FROOHFWV GLVDVWHU LQIRUPDWLRQ KRXUR @OEBBWD
&HQWHU ,Q WKH HNHQMW GRIVD VOMHWUHHPHUJHQF\ UHVSF
GLUHFWRWDOV RI WKH UHVSHFWLYH PLQLVWULHV DQ
&ULVLV ODQDJHPHQW &HQWHU LQ WKH 3MR PHQ G HYMWD
DQDO\]H GLVDVWHU VLWXDWLRQV DQG UHSRUW WR W



DUHHOG DW WKH PLQLVWU\ RU KLIKHU OHYHO WR GH\
'HSHQGLQJ RQ WKH H[WHQW RI WKH GDPDJH WKH JRY
ODMRU 'LVDVWHU ODQDJHPHQW +HDGHG E\ WKH OLQ
+HDGUWBIUV IRU ([WUHPH 'LVDVWHU ODQDJHPHQW +F
DGGLWLRQ QDWLRQDO JRYHUQPHQW VHQG LQYHVWLJ
'LVDVWHU ODQDJHPHQWWRUGYMBVYHD PRQDIJHPHQW KF

JORRG BISWBN @J

-DSDQ KDV VWURQJO\ SURPRWHG TE®RRGH Y HONR POSGWQR
IORRG ULVN PDSV WKDW SUHGLFW KRZ IORRGV ZLOO
KD]DUGV PDSV DUH YDU\LQJ LQ VL]H IURP SXWBRVH
/IRFDO JRYHUQPHQW DJHQFLHV KDYH FUHDWHG D QXPE
OLQLVWU\ RI $JULFXOWXUH )RUHVWU\ DQG )LVKHULFL
OLQLVWU\ RI /DQG ,QIUDVWUXFWXUH 7UD QIMB®W VK DDYC
SURGXFHG KD]DUGV PDSV RQ WKLV VXEMHFW 0DQ\ RI
XWLOL]LQJ WKH SRUWDO VLWH GHYHORSHG
KWWSV GLVDSRUWDO JVL JR MS LQGH[ KWPO %DVH(
LQVKH KHDY\ UDLQ LQ 6HSWHPEHU PRUH IRFXV KD\
ULVN PDSV DQG WR LQIRUP WKH SXEOLF WR HIIHFWLY}
DV D FRXQWU\ V EDVLF VWUDWHJ\ 7KH & DVE LOQHHVD F2L HLVF
ORFDO JRYHUQPHQWY KDYH EHHQ SURPRWLQJ WKH
PDQDJHPHQW SODQ XWLOL]JHG WKH ULVN PDSV

3URPRWLRG@RQVYPRRGY 6RFLHWLHYV

3URJUHVV RI IORRG ULVN PDQDJHPHQW LQ QDSD WDV
IRU /DWFIMOH 'LVDVWHU 5LVN ODQDJHPHQW 0/,7 7
Rl QHZ PHDVXUHV LQ DGGLWLRQ WR WUDGLWLRQDO
HFRQRPLF LPSDFW VLPXODWLRQ DQG JFD GR®R XN QLADL
ZLWK FLWL]JHQV

7KH SXUSRVH Rl WKH ODWWHU PHDVXUH LV WR LQFUH
WR WKH IORRG ,Q DGGLWLRQ WKH OLQLVWU\ RI /DQG
SURSRVHG DQ (PHUJHQF\ OSCFMDLIRIQP HOW QR IRUVW KW HU V
+HDY\ 5DLQIDOO 7KH SODQ KDV ILYH PDLQ HOHPHQW\
1 ,PSURYH GLVDVWHU LQIRUPDWLRQ VHUYLFHV



1 (QVXUH WKH VKDULQJ RI GLVDVWHU LQIRUPDWLRQ
1 ODLQWDLQ DQG LPSURYH WKH IXQFWLRQV RI GLVD"
1 5SHEXLOG ORFDO GLVDVWHU PDQDJHPHQW FDSDFLW
1 7KRURXJK UHYLHZ RI GLVDVWHU SUHSDUHGQHVYV

)XUWKHU ZLWK WKH ELWWHU H[SHULHQFH RI WKH W\S
ZDV UHYLVHG LQFOXGLQJ WKH FUHDWLRQ RI D OHQD |
-XQH (PHUJHQF\ DFWLRQ SODQ ZDVFRRRSLANE VRY
DQG SURPRWHG WKH LQWHJUDWHG DQG V\VWHRBWXK
PHDVXUHV )XUWKHUPRUH WKH SODQ ZDV UHYLNHG

O0DQDJHPHQWDIRWD: IDE@DAMMPIQI" IRU PHDVXUHV WR 3HQ
WKH SUHYHQWLRQ DQG PLWLJDWLRQ RI GDPDJH DF
PXOWLOD\HUHG SUHSDUDWLRQV IRU GLVDVWHUV W
FRRSIHRUDWPRQJ D ZLGH YDULHW\ RI VWDNHKROGHUV" 3

29(59,(: 2) )/22' ),*+7,1* $&7,9,7,(6 ,1 -$3%$1

W LV HVVHQWLDO WR SUHYHQW RU PLWLJDWH ZDWHU
GDPDJH RFFXUV 7KLVQUQWK®GYHRRQISIDPLRQ RI WKH H
GDQJHURXV DUHDV DUH LGHQWLILHG VDQGEDJJLQJ W
HPEDQNPHQW $FWLYLWLHV RI WKLV QDWXUH VXFK D
FDOOHG IORRG ILJKWLQJ DFWLYLWLHYV

.-DSDQ V IORRG FRQWURO DFWLYLWLHY KDYH QDWXUDO
SURWHFW WKHLU SURSHUW\ %XW LW ZDV SUREDEO\ IU
JDLQ DQ RUJDQL]HG FKDUDFWHU 7KH FXWUW®&WKDYRIRI
GHYHORSHG H[SHULPHQWDOO\ PDLQO\ GXWDIQ®E DMN&SH
WKURXJKRXW -DSDQ 7RGD\ IORRG FRQWURO DFWLYL\
FRQWURO ODZ

.l WKHUH LV D GDQJHU RI IORRGWWMNSE MR WRI DG\ VB I
IRUHFDVWY SURPRWH IORRG FRQWURO DFWLYLWLH
BXEVHTXHQWO\ LI WKH LPPLQHQW WKUHDW RI IORRG
FRQWURO DFWLYLWLHV W KHDDXWWR WDIRAWLLHN\D \B HOW KLH/ V
DQG FRQWLQXH WR LQIRUP WKH SRSXODWLRQ QHDU W
IORRG ILJKWLQJ DFWLYLWLHV LQ -DSDQ



Wealher informalion

Meteorological
Observatory

MLIT

v

(national authority)
Flood forecasl \ / Flood forecast
Weather informalion Flood warning
Prafectural
Water level Governmeanl
Infa
Flood forecast

<+ Flood waming
Flood Defence Administrator

(Mayaor)
Flood fighting chiel
{Municipal fire marshal)
|
' | ‘
Chapter Chapter Chapter Chapler
caplain caplain captain caplain
v l l
craw crew craw crew

¥ Design high-water level

Action:
expected to withstand in the standard for | Patrol and inspect vulnerable
levee construction parts of levee. Closely

communicate and exchange
information. Implement flood

¥ Warning water level fighting work if necessary.

The level at which flood-control Deployment:

crews are dispatched in When the water level has reached the | Cancellation:

preparation for a flood event. Warning level, and it may continue to | When the water

rise, the crew will be deployed to take | level has fallen

¥ Designated (Alert) water | flood-fighting action. below the Warning
level level, and the

The level at which Alert/Preparation: possibility of flood

flood-fighting When heavy rain warning and other information | or need for

organizations beginto | indicate a potential for flood, the flood-fighting | flood-fighting action
prepare for deployment. | crew will be alerted. When the water level has | has subsided, the
reached the Alert level and continues to rise, flood warning is
the crew will prepare to be dispatched cancelled.

JLIJIXUH 3URJUHVVLRQ RIDPWRGLWUKWILQJ-DSDQ

,Q DFFRUGDQFH ZLWK WKH JORRG &RQWURO /DZ WKH
WKH PXQLFLSDOLW\ FROOHFWLYHO\ UHIHUUHG WR DV
IORRG RUJDQL]DWLRQV LQ -WPED LY FHIGBA VRLRWQKW R O/
7KHVH RUJDQL]DWLRQV PD\ XVH ILUH VHUYLFHV IRU G
2Q WKH RWKHU KDQG WKH SHUSHWXDO JRYHUQPHQW



DJHQFLHV FDQ FDULDWRHXW PBSURQWURO DFWLYLWLHV
FRQWURO SODQV WKDW HQDEOH IORRG RUJDQL]DWL
SUHIHFWXUDO UHVSRQVLELOLWLHV LQFOXGH LVVXLQ
SURYLGLQJ HWHAXIHMVQER 1 IXLGHOLQHVY DQG VXEVLGL]L
3UHIHFWXUDO JRYHUQRUV DQG DGPLQLVWUDWRUV RI
IORRG SODQ WKDW LQWHJUDWHYV WKH YDULRXV HOHF
REVHUYDWLRRQ SRRIFMXW.FDWLRQ FRQWDFW WUDQV
&RRSHUDWLRQ DQG PXWXDO VXSSRUW EHWZHHQ WKH |
,Q FDVH RI HPHUJHQF\ WKH IORRG FRQWURO DJHQF\
FDUU\ RXW IORRG FRRVDWROH/AWIQWL WU HRUMX\ URDG L
DUHDV $W WKH VDPH WLPH WKH OLQLVWHU RI /DQC
*RYHUQRU 3HUPDQHQW KDYH WKH DXWKRULW\ WR PD
3HUPDQHQW JRYHWGQRWR @D HS RAKHLEGOLW\ RI UHTXLUL

,03529,1* (48,30(17 $1' )$&,/,7,(6 72 (1+$1&( )/22"

'$0%$*( 35(9(17,21

$QRWKHU LPSRUWDQW DVSHFW RI IORRG GDPDJH SUH)
DSSURSULDWH IDFLOZKLVDIQEY MOXHSYPARMQWDLQLQJ W
ILJKWLQJ GHSRWY HVWDEOLVKHG E\ IORRG ILJKWLQJ I
ULYHU GLVDVWHU SUHYHQWLRQ VWDWLRQV DQG RWKH
SXPS YHKLFPS$IMQURRXSW LQVLGH ZDWHU DQG LQVWDOOL
ULYHU IORRGLQJ FRQGLWLRQV DQG LQIRUPDWLRQ RX\
YLIXUH 6KRZLQJ ULYHU GLVDVWHU SUHYHQWLRQ
JLIXUHB6KRZLQJ GHYHORSPHQW RI RSWLFDO ILEHU QHW

JLIXUF ELYHU GLVDVWHU SUHYHO
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&$6( 678'< (0(5*(1&< 5(63216( ,1 -$3$1 :(67(51 -$3
)/22'6
'HVWHUQ -DSDQ ZDV KLW E\ VLIQLILFDQW UDLQV IURP
ZKLFK PRYHG IURP FHQWUDO &KLQD WR WKH 6HD RI -D
LW WUDYHOOHG QRUWK DQG DUULYHG RWD Q0N RQMDE
VRXWK DQG VWDJQDWHG LQ ZHMVQHWYQW-IOH D8Q HALG\L W |
IRUPHG RYHU WKH ZHVWHUQ SDUW RI WKH 7RNDL UHJ
RYHU KRXUV H[FHHGHG PP $OVR URSKRBQ 9%WRI
FKDQJHV WR W\SKRRQV DURXQG WKH VRXWK VRXWKHD
DURXQG 2NLQDZD ,VODQG RQ -XO\ 'XH WR WKH UDLQ
DQG YHU\ KXPLG DLU FRQWLQXHG WRDN RZDD Q RKXIN\GV L
WKURXJKRXW -DSDQ SDUWLFXODUO\ LQ :HVWHUQ -DS|
IURP -XO\ UG WR -XO\ WK



Daily Precipitation (Analyzed Precipitation)
July 3 July 6 July 7

Note) Analyzed precipitation: 1-km-mesh precipitation distribution obtained by analyzing data from weather radars, AMeDAS,
and other rain gauge systems
Source: Japan Meteorological Agency website
(Reference: https://www.data.jma.go|.jp/obd/stats/data/bosai/report/2018/20180713/20180713.html)

JLIXUF '"DLO\ SUHFLSLWDWLRQ |

7KH WRWDO SUHFLSLWDWLRQ IURP -XQH WR -XO\ |
UHJLRQ PP LQ WKH 7RNDL UHJLRQ UHFRUGV WR
RQ -XO\ $OVR WKH BQIKRXW SUHFLSLWBWKRQVIRQY \UW R
PDQ\ REVHUYDWLRQ SRLQWV LQ .\XVKX 6KLNRNX &K)
UHFRUGHG WRUUHQWLDO UDLQV KDYH DIIHFWHG D OEL
VKRZLQJ 3UHFLSLWDWLRQ GLVMUALEXEKVRIR Q XRILW ¢
KRXU SUHFLSLWDWLRQ GXULQJ WKH HYHQW )LJIXL
3UHFLSLWDWLRQ RQ WK -XQH DQG -XO\ WK



Precipitation distribution during the event Distribution of the maximum 72-hour precipitation during the event
(between 00:00 on June 28 and 24:00 on July 8) (between 00:00 on June 28 and 24:00 on July 8)

G Prefecture

DD 12048mm T
Okagama Prefecture lyota Prefactire \ J’,_J Maximum 72-hour precipitation during the event "
BE 5655mn A 594.5mm 12 -

Period: June 28 to July 8, 2018

Hirashima Prefecture
R 570.5mm

Fukuoka Prefecture
FRBW $59.0mm

: : -
\:Gmalesl precipitation

ever recorded
F \ Greatest July precipitation
\" ever recorded
oL, l 800
B 500
- - B e = 400
A L A< 200
1' I 100
EhimePrefectre R 18525 . ?[c]-
18525mm ’ 2
BB s%ssmm 05
[

Source: Japan Meteorological Agency website
(Reference: https://www.data.jma.go.jp/obd/stats/data/
bosai/report/2018/20180713/20180713.html)

Track of Typhoon Prapiroon
(1807) [ o
. 3:00 p.m. on July &

)/ v / Transformed into an
- ! extr-tropical cyclone
.

5:002m onluy3
sEInP

“-smoamoniress | |
s52nPs /

Source: Japan Meteorological Agency website
(Reference: hitps://www.jma.go.jp/jma/ima-eng/jma-center/rsmc-hp-pub-eg/bstve_2018 m.html)

JLIXUH 7UDFN RI 7\SKRRQR®U HWIKS DIWIHWLRBG - X O\

7KH KHDY\ UDLQV LQ -XO\ FDXVHG ULYHU IORRGV 1
OHDGLQJ WR WKH ZRUVW VWRUP GLVDVWHU LQ \HD U
IORRG VXFK DV 2ND\DPD +LURVKLPD DQG [HEWH \$K HGH-
IORZV RFFXUUHG VLPXOWDQHRXVO\ LQ YDULRXV SODF
6DNX 7RZQ )LJIJXUH VKRZLQJ )ORRGV LQ +LURVKLPI



JLIXUH )ORRGV LQ +LURV-KIOARD -DSD
6RXLKWWS I|IORRGOLIOR M;

,Q 2ND\DPD 3UHIHFWXUH D IORRG RFFXUUHG LQ ODEL
DUHDV GDPDJHG GXH WR WKH EUHDFK RI OHYHHV DO
JLIXUHVKRZLQJ . XUDVKLNL &LW\ EHIRUH IORRG DQG DI



JLIXUH . XUDVKLNL &LW\ EHIRUH IORRG DQG DIWHU
6RXWKMHWSY Z2ZZ JRRJOH FRP VHDUFK"T . X@WDVKLNL &LW
WHU IORRG

9LRODWLRQ RI WKLV OLIWLQJ WKH ZDWHU OHYHO UHPLEL
SKHQRPHQRQ DW WKH SRLQW ZKHUH WKH WULEXWDU'
WKHONDKDVKLIDZD 5LYHU ,Q (KLPH SUHIHFWXUH WK
H[FHHGVY WKH FDSDFLW\ Rl ULYHU PDQDJHPHQW IDFL(
WRZQ DQG 8ZDMLPD &LW\ &DXVHG D VHGLPHQW GLVDYV
) LIXH 6KRZLQJ 6HGLPHQW GLVDVWHU QHDU <RVKL
SUHIHFWXUH

JLJXUH 6HGLPHQW GLVDVWHU QHDU <RVKLGD 7RZQ 8ZDN
(KLPH 3UHIHFWXUH



I1DWLRQDOO\ WKH KHDY\ UDLQIDOOV FDXVHG GDPD

DGPLQLVWHUHG ULYHUV RI ULYHULQH V\N@®/MHRYL VIVH
ULYHUV RI ULYHULQH V\WWHPV ,Q0DQG LQXQGDW]
S U HWHEKFRJ H V VHGLPHQW GLVDVWHUV RFFXUUHG L
ODQGVOLGH FOLIl IDLOXUH JLIXUH 6

7TDNDKDVKLJDZD 5LYHU 2ND\DPD 3UHIHFWXUH

=

i Extent of the Damage of the Heavy Rain Event of July 2018 (Odagawa River of the Takahashigawa River System)

(7} Durirg the Hesvy Rain Svent of July 2042, the watsr level of the Odegawe River of the Tekanachogsas River System remained high over s long period of tme dus to = backwater
jphenamenon ard Dther factors. This caused ievee breaches at eight locations in kMabi Town, Kurashiki City, along the Ooagawa River and trioutaries Mowing into it
() The fiood exceeded 3 m in degth and caused many desths.
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Source: Material provided at the First Ministerial Meeting on Emergency Inspection of Critical Infrastructure held
on September 21, 2018
{Reference: https://www.kantei.go.jp/]p/singi/jyuyouinfura/index.html)

JLIXUH /HYHEMHDFKHY LQ WKH 7DNDKDVKLJDZD 5LYHU 21

GHDG +LURVKLPD 3UHIHFWXUH 2ND\DPD 3UHIL
RWKHU SUHIHFWXUHYV SHRSOH PLVVLQJ DQG VH
,QIRUPDWLRQ EDWILWRH) IDQQRU'LVDVWHU ODQDJHPHQW

7DEOH BKRZLQJ QXPEHU Rl KXPDQ FDVXDOWL}



7TDEOH

1XPEHU RI +XPDQ FDVXDOWLHY DV RI -DQXDU\

BUHIHFW
)DWDOL

)DWDO L

OLVVLQ
SHUVR(

6HULRX
LQMXUH

/ILIKWO

—

LOQMXUHG

2ND\DPI

(0]

+LURVKI

fi
r

of

(KLPH

2WKHU

T\I

'‘DPDJH WR KRXVHV LQFOXGHG F R PESFDWHWWUHROH G HRAUV
GDPDJHG DQG , QIPBRRIVMAIGRQ E\ WKH )LUH DQG 'LVD\

DV RI -DQXDU\ 7TDEOH 6KRZLQJ QXPEHU RI
7TDEOH 1XPEHU RI +XPDQ FDVXDOWLHY DV RI -DQXDU\
S3UHIHF] &RPSOH +DOI 3DUWL| $ERYBR % HOIRORRU
GHVWU| GHVWU GDPDJ IORRG IORRGLQJ

2ND\DP

+LUR\

(KL

2WKHU

'‘DPDIJHOWIRHOLQH XWLOLWLHV LQFOXGHG SRZHU RXWDJ

+RXVHKROGY DSSUR[LPDWHO\ KRXVHKROGYV
3RZHU &RPSDQ\ DQG DSSUR[LPDWHO\ VHUYLFHG
&RPSDQ\ WVRIEIHO\ IRU UHVLGHQWLDO DUHDV ZDV UHFR
6KRZLQJ 'DPDJH RI OLIHOLQH XWLOLWLHYV DV RI -DQXD

7TDEOH 'DPDJH RI OLIHOLQH XWLOLWLHYV DV RI -DQXDU\
6HUY OD[LPXP QXPEHYU
+RXVHKROGYV DI S5HFRYHU\
3RZH $SSUR| S5HFRYHUHG RQ -XO\ UHVLC
:DWH 5HFRYHUHG RQ $XJXVW
DUHDYV
ZKHUH KRXVHV ZHUH GDRDJH

7KHUH ZHUH DOVR GLVUXSWLRQV WR JDV VXSSO\ DIIH
ZDV UHFRYHUHG RQ -XO\ ,QIRUPDWLRQ E\ WKH OLQL



RI -DQXDU\ 7KH WRWDO QXPEHU RI VKB\WWMUN SL
LQFOXGLQJ LQ 2ND\DPD 3UHIHFWXUH LQ +LURV
BUHIHFWXUH 7KH PD[LPXP QXPEHU RI HYDFXHHV ZDV

LQ 2ND\DPD 3UHIHFWXUH DSSUR[LPDWH®\ DQG
DSSUR[LPDWHO\ LQ (KLPH 3UHIHFWXUH ,QIRUP
ODQDJHPHQW $JHQF\ DV RI -XO\

5HVSRQVH RI *RYHUQPHQW OLQLVWULHY DQG $JHQ
JURP -XO\ WKH JRYHUQPH®W ®F\O'G VD WWOHIH $/QR)I
WR SUHSDUH IRU HPHUJHQFLHV 7KURXJK &DELQHW O
DJHQFLHY FRRUGLQDWHG ZLWK HDFK RWKHU IRU PDQLE
3ULPH OLQLVWHU %DVHG RQ WKH GDPDJH LDIRBRD)
LQIRUPDDMLIRMQULQJ WHDPV WKH JRYHUQPHQW HVWDEO
+HDGTXDUWHUV KHDGHG E\ WKH OLQLVWHU RI 6WDWH
-XO\ 7KH +HDGTXDUWHUV KHOG D WRWDOQRBHG PRMW
WKH PHHWLQJY DQG OHG DFWLYLWLHV WR JUDVS WKH
RI UHVSRQVH PHDVXUHV DQG WKH SUHYHQWLRQ RI VH

5HVSRQVH $FWLYLWLHV

‘uoC | /VEr@ v C Je S E o ES D S]vP
-XO\ | 3UHVYV FRQIHUHQFH E\ WKH -0$ UHJDUGLQJ WKHF
DURMWXGE WKSIJHQWHUSDWWWUOHHWLQJ
B3UHVV FRQIHUHQFH E\ WKH -0%$ UHJDUGLQJ WK
RI DQ HPHUJHQF\ ZDUXQLLYHIQ H\Q&KMUWHA RVDIERQHW ¢
, QWBHHQF\ 'LVDVWHU 0D Q DRHIHRVEW P OH BIWH.IGIF W X
WKH 'LVDVWHU 5HOLHI $FW ZLWK UHVSHFW| WR
JXQ GDWHRRDWLRQ -XO\
-XO\ | aDELQHW PHHWLQUYHQ\WWN BYEWRHRBQIMSYRMRY QW
&DELQHW 2IILFH DGYDMHWHKHUQ WU RMCHDIPR/Q |WR
+LURVKLPD 3
-XO\ | (VWDEOLVKPHQW RI WKH ODMRU 'LVDVWHU 0DQI
PHHWLQJV ZHUH KHOG®RHBQWH REHDU&DELQHW
LQIRUPDDWMLIRFQULQJ WHDP WR +HKLPWKISRIHIBBWD
GHFLGHVY WR LQYRNH WKH $FW RQ 6XSSRUW IR
$IIHFWHG'lGXOHV WIRU ZLWK UHVSHFW WR +LURVKI
-XO\ 7KH $FW ZDV LQYRNHG ZLWK UHVSHFW
SUHIHFWXUHYVY DV RI 6HSWHPEHU
-XO\ | ' HSOR\PHQW RI D JRYHUQPHQW LQYHVWLJDWLR
WKHQ OLQLVWHU R G6DAMDW HPIRQW LW R V2WHDUDIPD L
SUHIHFWXVIOHBEWLVKPHQW RI D 7HDP WR 6XS5SRLU
$ITHFWHG

-X 0O\




-X O\

SHOLHI *RRGV 3URFXUHPHQW DQG 7UDQVS
THDP WR

6 XSSRUW WKH 'DLO\ /LYHV RI WKH $IIHFWHG

RUW

-XO\ | 3ULPH OLQLVWHU $EBIYHFWWG RQHIRV V2KB®\DPD

-XO\ | &aDELQHW DSSURYDO RQ WKH XVH RI FRQWL|QJH

-XO\ [ 3ULPH OLQLVWHU $EH YLVLWV RQH RI WKH DIIHF

-XO\ | '"HVLJQDWLRQ DV D 6SHFLILHG 'LVDVWHU

XO\ |+ ( 0U 2NRQRJL WKHQ OLQLVWHU RI 6WDWH IR
RI WKH DIIHFWHG B U H DH/F WK(H RIMKM\W DD Q QR X Q F H
SRVVLELOLW\ RI GHVLJQDWLRQ DV D 7KMDV)
DQQRXQFHPHQW RI WKHRBEXWSRUDM I BIFDAHCGU RV W
(YHQW RI -XO0\

XO\ |+ ( OU $EH B3ULPH OLQLVWHU YLVLWV RQH RI
BUHIHFWXUH 7KH VHFRQG FOW/QEXQEW P HRQ WG HRV |
'LVDVWHU RI ([V

XO\ |+ ( @ $EH 3ULPH OLQLVWHU LQVWUXFWV WKH
IRU WKH UHVWRUDWLR RI WKH |

-XO\ | ' HVLJQDWLRQ DV D 'LVDVWHU RI ([WUHPH B6HYH!
SURPXOJDWH(

XO\ |+ ( 0U 2NRQRJL WKHQ OLQLVWHU RI 6WDWH IR
Rl WKH DIIHFWHG DUH

$XIXV|{ $SSURYDO RQ WKH 6XSSRUW 3DFNDJH IRU|WKE
IURP WKH +HDY\ 5DLQ

$XJXV| &DELQHW DSSURYDO RQ WKH XVH RI FRQW|/LQJ!
\HQ

$XJIXV|{+ ( OU $EH 3ULPH OLQLVWHU YLVLWV RQH R
3UHIHFWXUH

$XIXV|{+ ( OU <DPDPRWR OLQLVWHU RI 6WDWIEMLRWY

WR | DIIHFWHG DUHDV 2NBLDRINVKUPLPAUBIHEW X UH V

1IRYHP| $SSURYDO RI WKH )< VXSSOHPHQWDU\ |[EXG
UHFRYHU\ DQG UHFRQVWBRE®Q LRE® QWRRI WXB\ +H

ELOOLRQ \HQ

SHVEXHHUDWLRQ DQG ,QYRFDWLRQ RI WKH VWDII DO
JRYHUQPHQWY LQ DIIHFWHG DUHDYV
7KH JRYHUQPHQW EHJDQ UHVFXH RSHUDWLRQV LPPHG

$GPLQLVWUDWLYH DJHQFLHV 6HOI

'HI B QV HQ)IR DMV UK §

7TUDQVSRUW 0/,7 HWF 7KH RUJDQL]DWLRQ KDV GLVS
WR WKH DIIHFWHG DUHDV WR FDUU\ RXW UHVFXH DQG
SUHYHQWLRQ DQG VXUYLYDO RI VHFRQGDU\ GDPDJH



7KH OLQLVWU\ Rl ,QWHUQDO $I1IDLUV DQG &RPPXQLFD
VIVWHP WR VXSSRUW /RFDO JRYHUQPHQWYVY LQ DIIHF
JRYHUQPHQW VWDII WR VXSSRUW DIIHFWHG ORFDO
HWDEOLVKPHQW LQ ODUFK SUHIHFWXUHV DQG FL
*RYHUQPHQW RIILFLDOV WR ORFDO JRYHUQPHQWYV L
KHOS WKH PDQDJHPHQW RI VKHOWHUV LVVXDQFH RI
DGPLQLWAMNMWLYHLY VIVWHP XVHV D FRXQWHUSDUW
PXQLFLSDOLW\ LV SDLUHG WR D VXSSRUWLQJ SRIHFV
RQH EDVLV )RU WKH +HDY\ 5DLQ (YHQW RI -XO\
<RNRKDRDZEBL®H .XUDVKLNL &LW\ ZDV VXSSRUWHG E\
1LLIJDWD 3UHIHFWXUHV 7KH V\VWHP ZDV DPHQGHG LQ
IURP WKH GLVDVWHU

3XURGH 6XSSRUW
7KH JRYHUQPHQW LPSOHPHQWHG K3DOM URPGEH HEXPIR U
W ZDV FRQGXFWHG GXULQJ WKH . XPDPRWR HDUW
&DELQHW 2IILFH IURP -XO\ 'HSDUWPHQWY DQG DJHQ
WR JHW KHOS 8QGHU WKLV HRRG [DQE RWE®&EUWUWRQH!
GHOLYHUHG WR WKH DIIHFWHG DUHD DV RPREG\VXSER
VI\VWHP
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JLIJIXUH 3X PRGH VXSSI

'HSOR\PHQW RI WKNSSRRUP DMDLR Q
,Q WKH HYHQW RI D GLVDVWHU YDULRXV RUJDQL]DWLF
,QIRUPDWLRQ VKDULQJ LV HVVHQWLDO IRU HIILFLHQW
WKLY UHDVRQ WKH JRYHUQPH QW SHB\RWBVE @ HYD R H G6 BV7K HC
PHPEHUV Rl WKH &DELQHW 2IILFH DQG VHQW LW WR W
GLVDIVIWHFWHG DUHD

6 XSSRUW E\ 9ROXQWHHUYV

$ VHULHV RI 'LVDVWHU 9ROXQWHHU &HQWHUVZEKHBK F
PDQ\ YROXQWHHUV FDPH WR RIIHU VXSSRUW $ WRWD
FDPH WR GIUMPWWBUDUHDY LQFOXGLQJ +LURVKLPD 2N
KHOS UHPRYH PXG IURP KRXVHV DQG WLG\ KSRURRQWD
VXSSRUW DFWLYLWLHYVY DPRQJ YROXQWHHUV 132V DQ
PHHWLQJY ZHUH KHOG RQ D UHJXODU EDVLV LQ 7R
SUHIHFWXUHYV



,QYRFDWLRQ RI WKH 'LVDVWHU SROMH I RS \§ HFR® W/
ILYHOLKRRGV RI WKH $IIHFWHG GXH WR 'LVDVWHU DQ
6HYHULW\

'XH WR WKLV GLVDVWHU WKH 'LVDVWHU 5HOLHI $FW Z
LQ SUHIHFWXUHV ZKLORHVBKIFRRGEWVRIYBXBEGR UMY HOL
GXH WR 'LVDVWHU ZDV LQYRNHG ZLWK UHVSHFW WR
PDMRU GLVDVWHUV FDXVHG E\ WKH VHDVRQDO UDLQ Il

7TURSLFDAMHBWRUP *O\SKRRQV 3UDSLURRAQ D (
WKH +HDY\ 5DLQ (YHQW RI -XO\ FRPSULVHG D 'LVD
- X0\ WKH &DELQHW LVVXHG D &DELQHW 2UGHU WHE

'LVDVWHU RIYHWUWRH 6H

"DWEFKHU &DUH DQG &RXQVHOLQJ 6HUYLFHYV
$IIHFWHG SHRSOH PD\ QHHG WR PRYH LQWR D YHU\ G
VXFK DV WHPSRUDU\ KRXVLQJ 7KH\ DOVR PD\ IDFH YD!
RI WKHLU OLYHV ,Q RUGHU WR HQVXUH WKDHW IZIIL WKW
RI HDVH WKH OLQLVWU\ Rl +HDOWK /DER URDGI® FDOJB L
FRXQVHOLQJ VHUYLFHV WR SUHYHB@DMWHR® RDWLRIQV JDQ
RSSRUWXQLWLHY DPRQJ UHVLG®HKGWNHDY\VERH QD UHDQWD
QDPHO\ 2ND\DPD +LURVKLPD DQG (KLPH 3UHIHFWXUF
DIIHFWHG DV SRYHW RDUBWRXG FRXQVHOLQJ VHUYLFHV
. XUDVKLNL &LW\ 2ND\DPD 3UHIHFWXUH

JLIXUH 9LVLWLQJ WKH DIITHFRHEUDRD 8§ BIUDNY B | FARXVOMKH O L Q
ODEL OXWXDO 6XSSRUW &HOWHU XL



&2035(+(16,9( )/22' 0$1$*(0(17 0($685(6 ,1 -$3%1
,Q -XQH WKH ULYHU &RPPLWWHH LVVXHG DQ LQWHE
IORRG PDQDJHPHQW PHDVXUHV LQ UHVSRQVH WR WKH
UXQRIl GXH WR UDSLG XUEDQL]DWLRQ 7KH PHDWXKH \
ULYHU FRXQFLO FUHDWLQJ D FRPSUHKHQVLYH IORRG
DQG SURPRWLQJ FLYLO HQJLQHHULQJ SURMHFWV IRU
WKUHH SLOODUV IORRG PDQDJHPHQW PHDVXUHV LQ -D

eConstruction of dams, retarding basins,

; and discharge channels

®River improvement (embanking, dredging)

River Administrator
(National Gov't, Prefectures,
Municipalities)

®Preservation of urbanization control are
e®Preservation of natural lands

o | Water || ®Construction of food control ponds
_g retaini ng area eConstruction of rainwater S‘Lorage
o #Construction of permeable pavements and
= rainwater infiltration inlets
=
E Local Government
® = PR = (Prefectures,
n e ePreservation of urbanization control areas iinalit
g |-f| (&/Basin Measures J_ Water 1 gpesiriction on constructing mound R i)
o retarding area
a eimprovement of farm management
g
g eDevelopment of facilities draining water into
=l rivers
= 1 Lowland aréa — gconstruction of storage
e ®Promeotion of flood resistant buildings
w
=
@ ®Establishment of waming and evacuation
systems River

eReinforcement of flood control system
eAnnouncement of inundation records and flood
hazard areas Local Government
#Promotion of flood resistant buildings
®PR to local residents

'| (3)Damage Reduction
Measures

Administrator

JLIXUH 7TKUHH SLOODUV IORRG POPQRDSBRHQW PHDVXUHYV

7KH EDVLQ LPSORYHAKRYXWG LQFOXGH D FRQVHQVXV R(
PDQDJHPHQW UHVHUYRLUV WR EH EXLOW XQGHU QHZ
PHDVXUHV RUGHUMD®HRGHYBORBSPHQW SURMHFWYV 'DF
LQFOXGH EXDWGRQYV WHUGIMDDPWHDV SURRFRWLQ @ \VE DEN
DQG SXEOLVKLQJ IORRG KLVWRULHV )LIJXUH VK
OHDVXUHV LQ 5LYHU %DVLQ



JLIXUH &RPSUHKHQWRA@WORB®HDVXUHY LQ 5LYHU %L

5LYHU LPSURYHHKMHQWW XPL 5LYHU EHQHILWY IURP PDN
FRQVWUXFWLRQ DQG GUHGJLQJ 7KH WRWDO YROXPH
FURVV WKH ULYHU FKDQQHO LV WKUHH WR IRXU WLF
FDSDFLW\ Rl WKHUW KPWXERXHEOHG VLQFH ZKHQ FRF
ZDV ODXQFKHG )LJXUH VKRZLQJ :LGHQ DQG GU
LPSURYHPHQWYV

JLIJIXUH :LGHQ DQG GUHGJH ULYHUV XQGHU 5LYHU FKDQ(



OXOWLSXUSRVH S5HWDKIELQUXGOPLLQYLYHU PXOWLSXUSH
ORFDWREXNRH 7RUL\DPDFKLVDNL LQ <RNRKDPDfV .RXk
5LYHU DQG WKH 7RUL\DPD 5LYHU PHUJH 7KH PDVWHU
RI P V RXW RI WKH SHDN GHVLJQ GLVFKDUJH UDW
WKURKH KUMWDUGLQJ EDVLQ DQG WKH FRQWURO UHVHL
ULYHU

7KH <RNRKDPD LQWHUQDWLRQDO VSRUWJIWYWBGDXP DAD
SDUN LQ ORFDWHG LQ WKH UHWDUGLQJ EDVLQ W Z1
ZLWK D FDSDFLW\ RI SHRSOH DQG D WRWDO IORF
FRPSURPLVLQJ IORRG PDQDJHPHQW BINILRFKIMNO WS RH W
HPSOR\V UDLVHG IORRU FRQVWUXFVWXKR@R V)HIXHUMD U G L
RI 7VXUXPL 5LYHU

Nissan
Stadium

Drainage i
gate of |

L. retarding |

Specifi catmn of the mulh—purpoee retardlng
basin of Tsurumi River

*Commencement of operation: June 15, 2003
-Area of retarding basin: 840,000m2

-Total storage capacity: 3,900,000m3

Flood control volume

hen using temporary channel) 200m3/sec,
ggependenﬁ}r by the retarding basin

{(When using main channel) 700m3/sec, forboth
retarding basin and discharge channel

JLIXUF 0X(3XUSRVH 5HWDUGLQJ %

&RQVWUXFWLQJ IORRG FRQWURO SRQPEORRGFERQEH QRR
FRQWURO WHPSRUDULO\ VWRUHV UDLQIDOO VR WKDW



GHVLIJQHG WR WHPSRUDULO\ KROG WDILQW®& RWWKH LQL R H (
GLVFKDUJHG FRQWURKD FXEUMQWOW DS &HEB H FODUW H O\
VWRUDJH FDSDFLW\ Rl DSSUR[LPDWHO\ PLOOLRQ F
JLIXUH VKRZLRHINQDWRRD SRQG

normally

R TP aret :
Kirigaoka reservoirs
(Tsurumi River)

JLIXUF .LOJDRND 5HJX

6HZHUDJH LPSURYHPHQW ZDWHUxUHWHGQGWURQDRLYUWH E
IROORZLQJ D KHDY\ UDLQIDOO UDLQZDWHU LV WHPSR
VKRZLQJ 6HZHUDJH V\VWHP LQ 7RN\R

| Interceptor

Wastewater Treatment Plant

JLJIXUH 6HZHUDJH V\VWHP LQ 7RN\R



,QVWDOODWLRQ RI , Q& OBWDIBML B OUIMDHFLWLWQHWFLOLW
VXPSV GUDLQDJH WUHQFKHV DQG GUDLQDJH ZHOOV
,QILOWUDWLRQ IDFLOLWLHV V\VWHP

Seepage pits - Seepage trench

OHETAHENEEDET, RAZELREAESIC

FASELLL T

JLIXUH ,QVWDOOPIWORQ@RWLRQ IDFLOLWLHYV VA\VWHP

5DLQZDWHU VWRUDJH EHWZHHQ EXLOGLQJV LQ DSDUW

JLJIXUH 5DLQZDWHU VWRUDJH EHWZHHQ EXLOGLQJV LQ DSD



)/22'6 ,1 65, /$1.$
/IRFDWLRQ RI 6UL /DQND LQ WKH SDWK RI WZR RSSRV
UDLQIDOO IRU PRVW RI WKH \HDU ORQVRRQ UDLQV EU
UHDOO\ VKRUWHQV WKH GU\ VHDVRRQWRBXPRQWREY FF
IUHTXHQW F\FORQHV 7KH ,VODQG LV YXOQHUDEOH WR
KDSSHQLQJ LW KDSSHQHG GXULQJ PRVW RI WKH \HDU
6UL /DQND LV FR PSOH WHRIRHIMR BRGH PRUH SURQH WR IC
WKH VHD :HVW FRDVW IURP 'HGXUX 2\D WR 1LOZDOD
GRZQVWUHDP ,Q DGGLWLRQ ZLWK WKH ODUJHVW 0Dk
WZR ULYHUV WKDW DUG®R 8HRWH AR/ |QUPRGQ@LADVW OLNF
2\D ODKD 2\D +HGD 7KH\ DUH DOVR DIIHFWHG E\ WKt
ULYHU ,Q DGGLWLRQ DOPRVW DOO WKH ULYHUV RULJ
IORRGLQJ LMRKH KLOO\ UH
UL /DQND LV H[SRVHG WR PDQ\ W\SHV RI IORRGV LQ ¢
% %DOQXOO GLYFRDWIHPSRUWDQW LQ WHUPV RI LQFL!
RI IORRG RFFXUV ZRHIQHODXWHDEBJUW®H ULYHU H]
FDSDFLW\ Rl WKH ULYHU FKDQQHO
% )ODVK )JORRIGHQ DFFXPXODWLRM LRI ZIWBEDON FOH Gl
IORRGYV &RPPRQ RFFXUUHQFH LQ XUEDQ DUHDV
% %UHDFKLQJ Rl UHVHUYRDBVVDQ\GRFKEXQ Q HQJEX® &/\K
% 7VXQBPQRQJ WKH FRDVWDO DUHDV
,Q 6UL /DQND XUEDQL]DWLRQ DQG SRSXODWLRQ JUR
OHWSIRRFOLWDQ DUHD ZLWKLQ .HODQL 5LYHU EDVLQ DV
$WWDQXJDOX .DOX DQG %ROJRGD EDVLQV 7KH XUED(
DV %DWWLFDORD DUH DOVR IUHTXHQWO\ DIIHF W HBHE
IORRGYV WKH QXPEHU RI DIIHFWHG SHRSOH LV LQFUHD"
WKDQ ORZ XUEDQL]JHG GLVWULFWYV )LJXUH VKRZL
IURP W R



o 43 735.63 757.23 781.53 808.43 838.1 3 870.6
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) L IJXH ,QFUHDVH RI XQEEORQLIDYLRQURP WR
6RXILKWWSYV Z22Z VWDWLVWD OD XUI SRSX(
(VSHFLDOO\ LQ &RORPER OHWURSROLWDQ DUHD WKH
LQFUHDVLQJ QRWLRBO\EIDY LYOBXQNL DOVR LQ WKH VPDO
VXFK DV $WWDQXJDOX .DOX 2\D DQG %ROJRGD EDVLQ
LV LQFUHDVLQJ ,Q 6UL /DQND PRVW Rl WUDGLWLRQD
SODKQYH EHHQ XWLOL]JHG DV SDGG\ ILHOGV WKDW QD)
+RZHYHU XUEDQL]JHG KRXVLQJ GHYHORSPHQWYV KDV L
DSSURSULDWH ODQG XVH SODQV 7KLV SURFHVV FU
WDGLWLRQDOO\ YLOODJHY ORFDWHG RQ ORZ ODQG DQ

JLJXUH WUDGLWLRODOO\ORZ DOG UHFHOW XUEIL

+HDY\ UDLQV LQ VHYHUDO \HDUV UHVXOWHG LQ KXJH
RYHUIORZLQJ RI WKH PDLQ 5LYHUV DQG LWV DWRVRFL
7VXQDPL LQFLGHQW LQ PDQ\ IORRGV KDYH EHHQ
&HQWUDO DHMGNVHRQWIHIRYLQFHV Rl WKH LVODQG $00 \



VRFHHRRQRPLF DQG HQYLURQPHQWDO LPSDFWV DW GLI

VKRZLQJ LPSDFW RI IORRG IURP WR LQ 6UL
7TDEOH ,PSDFW RI IORRG IURP WR LQ 6UL /D
7TDEOH ,PSDFW RI IORRGQURHA /DQWR

1R RI 1R RI
1R RI| 1R [ 1R RI 1R RI FRPSOH 3DUWLDPOO\
<HDU $IITHFW| '"HDWK , QM XU OLVVL( 'DPDJH ‘DPDJHG
3HRSQ 3HRSOQO 3HRSQO +RXVH +RXVHV
7RWD

67$786 2) $0(1'0(17 2) )/22' 25',1$1&( ,1 65, /$1.$
JORRG 2UGLQDQFH 1R RI KDV QRW EHHQ DPHQG
,UULJDWLRQ 'HSDUWPHQW ,' KDV EHHQ DXWKRUL]JHC
PHDVXUHV IRU IORRG FRQWURO LQ WW HXFWUD® PHH D
RW EHHQ LQFOXGHG LQ WKH OHJDO DXWKRULW\ JLYH(
RI WKH 2UGLQDQFH WKH VLWXDWLRQ KDV GUDVWLFD
FRQWURO UHODWHG DJHQFLHV 'LVDVWHU PDQDJHP
5SHEDPDWLRQ DQG 'HYHORSPHQW &RRSHUDWLRQ 6//5'&
8'$ KDYH EHHQ HVWDEOLVKHG DOWKRXJK WKH UHVS
QRW FOHDU ,W LV QHFHVVDU\ WR DPHQG WKH 2UGLQC
HPPSOH ,' IRU ULYHU IORRG 6//5'& IRU XUEDQ GUDLC
IORRG 7KH SURSRVDO IRU WKH DPHQGPHQW ZDV SUH
VHULHV RI GLVFXVVLRQV IRU RQH DQG D KDOI \HDUV L
7KLV DPHQGPHQW ZRUN LV DOVR D FRPSRQHQW RI
ODQDJHPHQW 3URJUDP 6/&'03 7KH VWDWXV LV WKD\



BHFUHWRQLRWU\ Rl ,UULIJDWLRQ DQG ZDWHU UHVRXU]I
7KHWWNHP LQ WKH 2UGLQDQFH WR FROOHFW WKH IORRC
QRW IXQFWLRQHG DW DOO +RZHYHU WKH V\WWHP ZL
VLQFH WKH HIIRUW WR GHOHWH WKH V\VWHR/ ZZRB LGH
KDV WKH EDFNJURXQG WKDW WKH REMHFWLYH RI DOO
ZDV WR FROOHFW WD[ 7KH IXWXUH VFKHGXOH RI WKH
02,:5 ZLOO UHYLVH WKH SURSRVDO [ZQ OMKMH®&G PWKIH DE
OLQLVWU\ RI -XVWLFH WR ILQDOL]H WKH ELOO 7KH DF
WKH ELOO E\ WKH 3DUOLDPHQW ,Q SDUDOOHO ZLWK W
SURFHVV RI DPHQGLQJ WKHHULPLISRUWR Q V2 ISRILQDVQ RH W
JLYH DXWKRULW\ WR ,' LQ VHFXULQJ WKH ODQG ,UUL
GHYHORSPHQW DORQJ WKH ULYHUV

)/22' &21752/ $1' :$7(5 0$1$*(0(17 &(175( 0&8'3
7KHUH DUH RYHUODSM IZ® EMW IDIQ B RAMLFMNRRBL FRRUGLQD
WKH UHOHYDQW DJHQFLHV LQ 6UL /DQND ,Q RUGHU W
WKH HVWDEOLVKPHQW Rl )ORRG &RQWURO DQG :DWHU
WDUJHW EDVLQV WKHM RHVEBR\WREBRPER UHIJLRQ LQFOXG
)XUWKHU ZKROH .HODQL ULYHU EDVLQ LV LQFOXGHG
RSHUDWHG E\ WKH &HQWUH EHFDXVH WKH\ PXVW SUH
FHQWUDO DUHBLRV\ &RRRPHEHBRW RI WKH )ORRG &RQWUI
&HQWUH LV VKRZQ LQ )LIJXUH 7KH PDLQ IXQFWLR
DFFXPXODWLQJ UDLQIDOO DQG ZDWHU OHYHO GDWD
IRUHFDVWLQGERRRUQBDKO PRGHOV GLVDVWHU UHVSRC
DQG GHYHORSPHQW SODQQLQJ E\ XVLQJ WKH K\GUROR
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JLJIXUH &RQFHSW RI WKH )ORRG &RQWURO DQG :DWHU 0D«
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7KH '"HSDUWPHQW RIOOHWWRHNR @RDWKHU IRUHFDVWYV W
ZHDWKHU IRUHFDVWVY WZLFH D GD\ ,Q DGGLWLRQ .
F\FORQH DQG WVRQDPIXBGHZERHQ VHYHUH ZHDWKHU FR
2SHUDWLRQ 3URFHGXUHV 623 DERXW LVVXDQFH RI W
ZDUQLQJ W\SHV :KHQ VHYHUH ZHDWKHU FRQGLWLRQ

IDWLRQDRORIWHRY &HQWUH 10& 'LUHFWRU *HQHUD(
LQIRUPDWLRQ DQG D ZDUQLQJ VLIJQHG E\ WKH IRUHF
PHGLD 7KH ZDUQLQJV DUH GLVVHPLQDWHG WR '0& 1%
OLQLVWUVKHULHY DQG $TXDWLF 5HVRXUFHVD\HW HG®R SF
UHJLRQDO ROILPHGRD ' HWF 7KH ZDUQLQJ LVPVW®W

&RPPXQLFDWLRQ EHRWHW B$;' ,Q DGGLWLRQ 10& VHQ
PDLO WR VRIPH PYHRQFIHU WR ZOWQYHPIWQ PMRHSWEEGLF D
XSORDGV WKH ZDUQAMBEVLWR WKE UHFRUGV LW RQ D
'HSDUWPHQW 7KH ,' LQIRUPV WKH '0& WKH REVHUYHG
JUHTXHQF\ RVIBIDAWRRQUIDWQRQFH D GD\ GXULQJ QRUPDO
IORRG VLWXDWLRQ ,Q DGGLWLRQ ,' LVVXHV IORRG ZI
IORRG ZDUQLQJV DUH LVVXHG EDVHG RQ WKH REVHL



5DLQIDOO VSLOOLQJ IURP )LQDO 5HSRUW 'DWD &ROO
BHFWRU LQ 6UL /DQND $00 UHVHUYRLUV DQG GDQJHL
ZDUQLQJV DV QHFHVVDU\

7KH 623 DERXW LVVXDQFH RI IORRGI ZDWQIRQINO L P H
2SHUDWLRQ 30DQ 1(23 +RZHYHU WKH DFWXDO IUDP
IORRG ZDUQLQJ UHOHDVH LV GLIIHUHQW IURP WKH 62
623 FRPSOHWHO\ ,' LVVXHV WKH ZD0DJLYUR FIHFGHRUHOL Q.

, *\GURORJ\ 'LYLVLRQ RI ," FROOHFWYV REVHUYHG ZDWH
$GGLWLRQDOO\ WKH\ FROORFW HRIE\RHUDYH 8 | LLOFIHYI RO Q"
,, ;- KHQ WKH REVHUYHG ZDWHU OHYHO HADRHH®V ORYRG
ZDUQLQJ LV LVVXHG E\ ," 6LJQDWXUH RI $GGLWLRQDC
ZDUQLQJ IRU ODUJH IORRGV $IWHU WKH ILUVW ZDUQI
ZDUQLQJV IRU ODUJH IORREGRULKHGGWRHIFWRXWY 2\D DQLV®
., KH ZDUQLQJY DUH GLVVHPLQDWHG WR '0& DQG PHG
,9 W GLVWULFW OHYHO UHJLRQDO GLYLVLRQDO RIILF
LQIRUPDWLRQ WR ""0&8 ORFDO ®HGLBW OR UFKH V RDRHG FDR
FRQWDFW WKH UHJLRQDO GLYLVLRQDO RIILFHV WR DVI

(DUO\ :DUQLQJ )ORZ IURP '0& WR WKH 3HRSOH



7TKH WHFKQLFDO DJHQFLHV VHQG ZDUQLQJ PHVVDJH\
2SHUDWLRQ2&H@WUWH LV DOZD\V LQFOXGHG LQ WKH D
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JLIXUH (DUO\ :DUQLQJ 'HDPLQDWLRQ 6\VWHP LQ 6U
PDLQ UHVSRQVLELOLW\ WR WUDQVIHU WKH PHVVDJHYV
VHQW IURP (2& WR 'LVWULFW 'LVDVWHU ODQDJHPHQV
'""0&8 WR WKH QRFDWLROM DQG WKHQ ILQDOO\ WR W
SKRQH 606 OHGLD DQG (PDLO DUH WKH FRPPXQLFDW|
GLVVHPLQDWH WKH ZDUQLQJ WR WKH SHRSOH $V F
'""0&8 FRPH QRW RQOEXWRPOW& IURP WKH RWKHU WHFK
DQG 1DWLRQDO %XLOGLQJ 5HVHDUFK 2UJDQL]DWLRQ
ZRUNV LQ FORVH FROODERUDWLRQ ZLWK VXFK ORFDO
YLIXUH 7KH BARWURP® ARRRXQLFDWLRQ OLQH
EDVLFDOO\ IXQFWLRQV ZHOO ZKHUHDV WKH ORFDO D¢
DW WKH PRPHQW )XUWKHUPRUH WKHUH VHHPV WR EF
PDNLQJ RWQVPDA¥FWHYV *HYDFXDWLRQ GLUHFWLRQ  DQG
IRFDO $XWKRULWLHYV



(PHUJHQF\ 2SHUDWLRQV &HQWUH (2& LQ '0&

$Q (2& DVWDWKIRQDO OHYHO IWWH DXL LIPS R UWMRD GV VSKWHH
FRRUGLQDWHG UHVSRQVH LQ DQ\ HPHUJHQF\ 7KH (2&
ZLOO RSHUDWH [ WR FRRUGLQDWH DOO LQFLGHQW L
ZLOHFWLYH DQDO\]H DQG GLVSOD\ LQIRUPDW IPFOQN DER »
7KH (2& ZLOO DOVR ILQG SULRULWL]H GHSOR\ DQG
GHFLVLRQ PDNLQJ FRPPXQLFDWLRQ FROODERUWBMWLF
SHUVRQQHO IURP GLIIHUHQW VNLOOV UHTXLUHG IRU
QHFHVVDU\ HTXLSPHQW ZLWK FRQIHUHQFH IDFLOLWLH
IXOIHGJHG [ 2SHUDMWRKQY &B QW UsH Q \WHU J HOTF®W L
FHQWHU VKRZQ LQ ILJXUH

JLIXUH JXQFWLRQ 2) (PHUJHQF\ FDOO FHQWHU

(0(5*(1&< 5(63216( ,1 65, /$1.$
6LQFH WKH RQVHW RI WKH IORRGV WKH *RYHUQPHQ
QDWLRQDO DQG LGWHUQPMWQW QW MRIJDWLRQV 1*2V
DIIHFWHG FRPPXQLWLHV 7KH UHOLHI DVVLVWDQFH VW
FDUH IDFLOLWLHV LQFOXGLQJ DGPLQLVWIRRELRQHRNIL:
VXFK DV VWDQGDUG K\JLHQH SDFN DGXOW DQG EDE\



ORVW LPSRUWDQWO\ WKH PLOLWDU\ GHSOR\HG IRUFH
UHVFXH RSHUDWLRQV LQ KLJKO\ PHIHFWHG DIQ\GS RO G H
LQ VXE QDWLRQDO OHYHO VKRZQ LQ ILJXUH

JLIXUH (PHUJHQF\ UHVSRQ\OHVXHEFRD QLR DO OHYHO

,QYROYHPHQW RI $UPHG )RUFHV LQ (PHUJHQF\ 5HVSRQ
'0& KDARRRUGLQDWHG ZLWK WKH OLQLVWU\ RI '"HIHQVH

6 5 WHDPV DQG HTXLSSHG DQG WUDLQHG WKHP $UUD(
VHOHFW SODWRRQV RI WKH $UPHG IRUFHV LQ GLIIBIUH
GLVDVWHU WKH PLOLWDU\ SODWRRQ LQ WKH FORVHV
UHVSRQVH 8QGHU SUHSDUHGQHVV SODQQLQJ IRU HPF
EHHQ VHOHFWHG DQG QHFHVVDU\ DZDUHQHMVKDIPHQW
WKH UHVSHFWLYH JHRJUDSKLFDO DUHDV DQG VSHFLI
PHQWLRQHG XQGHU VHFWLRQ (PHUJHQF\ 2SHUDWLR
ZLWK WKH OLOLWDU\ DQG HVWDEOLVKHG D@ H RDAX\DL
GLVWULFWV ZKHUH WKH GHWDFKPHQW FRPPDQGHU WI
SODQ HYHQ DW PLG QLJKW ZKHQ DOO RWKHUV DUH

DYDLODELOLW\ Rl WUDLQHG PDQSRZHU FRPRO®LFATH
JXDUDQWHHG $ERYH DOO GLVFLSOLQH ZLOO EH HQVX
OLQNLQJ XS ZLWK WKHP ZLOO EH YHU\ HDV\ ,Q D GL
DUUDQJHPHQWY KDYLQJ GRQH WKH UHTXGHBG\VWHD D\O
GLUHFWO\ E\ WKH SURYLQFLDO GLVWULFW DGPLQLVV
$UP\ 6UL /DQND $LU )RUFH DQG 6UL /DQND 1DY\ ZL
XQGHUWDNLQJ VXFK DFWLYLWLHYV



5(/,() ,00(',$7( 5(&29(5< 5(+%$%,/,7$7,21  $1°
5(&216758&7,21
,Q WKH 1DWLRQDO 3ROLF\ IRU '0 KLJK SULRULW\ KDV
DQG DIWHU D GLVDVWHU 7KHVH LQFOXGH
, UHVSRQVH UHOLHI DQG LPPHGLDWH UHFRYHU\ RI |
., OHGLXP DQG ORQRAVWWKBWLBBFDQG UHKI LW
VWDQGDUG WKDQ EHIRUH WKH RFFXUUHQFH RI WKH GL
1IDWLRQDO 'LVDVWHU 5HOLHI 6HUYLFHV &HQWUH 1'5
OLQLVWU\ RI '0 DQG DVVLJQHG ZLWK WKH UHOMH IX
UHFRYHU\ Rl HVVHQWLDO VHUYLFHV UHFRQVWUXFWLF
DWWHQWLRQ LQ W KD W@ DR\QLIRG) ID3 YDH)AG SYXEQQLQJ '0&
PLQLVWULHYV DQG DJHQFLHV KDQGOLQJ GLIUMHER@WU \
UHKDELOLWDWLRQ DQG UHFRQVWUXFWLRQ WR HQVXI
SKDVHV ,Q WKHVH DFWLYLWLHV GXH FRQVLGHUDWLRC
SHSRUW RQ/DMKHD &IDVH 6WXG\ RI WKHLOWDIKD WILRB®
SHKDELOLWDWLRQ DQG 'HYHORSPHQW /55" UHJDUGLC
WVXQDPL GLVDVWHU LQ 'HFHPEHU RI WKH 7VXQDP
WLPH DWWHQWLRQ ZLOO EH JLYHQ WRGLFPRWHLD i\ F2
FRQVHUYDWLRQ UHVWRUDWLRQ RI VDPH 3UHVHQWC
1'56& KDV EHHQ HVWDEOLVKHG ZLWKLQ WKH 0'0 DQG

Xx 3URYLGLQJ HPHUJHQF\ IXQGV IRU GU\ WBHIWLRQV P
X 'LVWULEXWLQJ DQG FRRUGLQDWLQJ UHOLHI LWHP®

FROOHFW DQG GLVWULEXWH UHOLHI LWHPV LQ FRI

GLYLVLRQV
OLQLVWU\ RI ILQDQFH LV UHVSRQVLEOH IRHPBURKNQE
UHKDELOLWDWLRQ RI LQIUDVWUXFWXUH DIWHU D GLVI
ZLOO EH WKH UHVSRQVLELOLW\ RI WKH UHVSHFW.IQVH
6UL /DQND VKRZQ LQ 6UL /DQDND



JLIXUH 'LVDVWHU 5HOLHI OHF

)/22' $1' :$7(5 0$1$*(0(17 %< &$6&S$'( 7$1. 6<67(0 ,1
65, /$1.%
&DVFDGH V\VWHP LV D FRQQHFWHG VHU E®DW RK RWIDWN

JLIXUH 2UJDQL]DWLRQ RI WDQN'ZLWKLQ D W\SLFDO



GU\ ]JRQH LQ 6UL /DQND 7KH WDQNV DUH XVHG WR VWI
WDQNV DUH RIWHQ QRWHL$R O /WRIGDWDIQUNIH E XVPW H U F |
FDOOHG D pWDQN FDVFDGH V\WVWHPY ,W KDV FRQQHF
PLFBEBWFKPHQW $ UFDVFDGH V\VWHPY LV WKH WUDC
WDQNV )URP DOQWLHWQWHWHPHMG WR DV p(OODQJDZDT
6LQKDOHVH ZRUGV pHOODQY PHDQLQJ KDQJLQJ DQG

ILIXUH VKRZQ WKH RUJDQL]DWLRQ RI WDQNV DQC
FDVFDGH V\VWHP

"LITHUHQW ULYHU EDVLQV KDYH GLIIHUHQW QXPEHUV F
WKH OHH 2\D ULYHU EDVLQ KDV RQO\ RQH DVVRFLDWH«
ULYHU EDVLQ KDV DVVRFLDWHG FDVFDGH V\VWHPV

7UDGLWLRQDOOODNKHMBIQN RRKDYLHZD 3DKDOD :HZD |
7KH YLOODJH WDQN LV WKH PDLQ FRPSRQHQW RI WKH
RWKHU WDQNV LQ WKH VI\VWHP GUDLQ LQWR WK OC
DV ZHOO DV RW DHW ERLIPVP XIQY W

$OWKRXJK WKH PDLQ SXUSRVH RI WKH WDQN FDVFDGH
SXUSRVHV WKH WDQN FDVFDGH V\WWHP LQFOXGHG

SXUSRVHV RI WKH RWKHU WDQN W\SNAR DSUR ¥ R®H HDF W
FRQVWDQW VXSSO\ Rl ZDWHU WR WKH YLOODJH WDQN
WKHUHIRUH GHSHQGHQW RQ WKH FRQGLWLRQ RI DOO
WDQN FDVFDGH V\WWHP 7KH HBEBRUM HPR VEURGEWN
FRQVLGHUDEO\ EHWZHHQ HDFK W\SH Rl WDQN VKRZQ D

JLIXUH 7KH HFRVA\VWHP VHUYLFHY DQG VXSSRUW WR ELRGLYHL



. XOX :HZD )RUHWRQWWQNXNFWHG LQ WKH XSSHU FDWFKTF
SURYLGH ZDWHU IRU ZLOG DQLPDOV ILOWHU GHEULV
HQWHU LQWR WKH YLOODJH WDQN WKURXJKDWOWHSWKH
IRUHVW WDQNV UHGXFH WKH OLNHOLKRRG RI WKHVH D
DQG GDPDJLQJ FURSYV

.D\DQ :HZEXLOW ZKHUH WKH XSSHU FDWFKPHQW KDV E}
WUDS VHGLPHQW DQG FRQWUROV VDOLQLW\
20DJDHZDOLHV FORVH WR WKH YLOODJH EXW LV QRW
RU FXOWLYDWLRQ ,W LV XVHG DV D VRXUFH RI ZDWHU
*RGD ZDOD :DWAHRDQDWWOKFWHG IRU WKH WUDSSLQJ DG
VLOWDBNYRGLPBIQWDWLRQ RI WKH PDLQ YLOODJH WNQN
,KDOD :HZD 6WRBRONWWXFWHG IRU WKH VWRUI  RI
ZLWK SDGG\ FXOWLYDWLRQ DQG RWKHU FRPPXQLW\ DF
,Q WKH ROG V\VWHP Rl WKH WDQN FDVFDGH HDFK WDQ
VHUYH VSHFLILF SXUSRVH 7KH WDQN ORFDWHG DW W
DQG DFURVV WKH PDLQ VWUHBRURSIRWHK HR IF B WRMDIELHD VI
$OVR LW UHGXFHG WKH HQHUJ\ RI IORZ ZDWHU WKDW
WDQNV ZLWKLQ WKH IRUHVW DUHDV DOVR WHRRY VQUWH

JLIXUH %HQHILWWRIRADKED GH VIVWHP



WKDW KHOSHG LPSURYH WKHUHJRNQB WDWNY WDEOH H
UDLQ\ VHDVRQ IRU XVH LQ WKH GU\ VHDVRQ IRU DJULF
EHQHILWY WKH VPDOO WDQN FDVFDGH V\WWHP RIIHUH(
ILVK EUHHGHLQDQPB LW DWHU WDEOH H[WHQGLQJ WKF
FRQVHUYDWLRQ DQG UHGXFWLRQ Rl VLOWDWLRQ %H
ILIXUH

:KLOH WKLV V\VWHP LV ZHOO IXQFWLRQLQFPHQDWHKDBVSE
WR WKH VHYHUDO UHDVRQV DQG ODUJH QXPEHU RI WD

&KDSWH

&21&/86,216

-DSDQ RQH Rl WKIHURRWW BRQW/NMHEBUOG KDV GHYHOF
DQG FRPSUHKHQVLYH GLVDVWHU PDQDJB PMQUW G/ \Y VA
VIVWHP Rl JRYHUQPHQW DQG WKH FRXQWU\V DGPLQ
HYROXWLRQ RI WKH GLVDWWHS P Q QW FEHHIVD W\W WRI@.
XQIDYRUDEOH JHRJUDSKLFDO ORFDWLRQ DV ZHOO D\
YDULRXVVEDOH GLVDVWHUV KDYH EHHQ WKH GULYL
LPSURYHPHQW $OWKRXJK LW RLRQ ISHIBIYW R XEDVL\FWH® M F
PDQDJHPHQW RI GLVDVWHUV LQ -DSDQ KDV EHHQ IRU
GHYHORSPHQW RI WKH FRXQWU\ GXULQJ WKLV SHULRG
LQ '06 DQG LQWHJIJUDWH WIGH DO RHW WQWMWHHKHK EREARILED (

5DWKHU WKDQ EHLQJ DGPLQLVWHUHG E\ D FHQWUDO
V\VWHP LV GHFHQWUDOL]J]HG DQG WKHUH KDV EHHQ D
UHFHQW \HDUV $V RQH RI WKH PRVW HRJ RGH. RQHH@W/U IDH@DL

PRUH JRYHUOPHOW DJHOFLHV WR JHW LQYROYHG LQ
JLIXUHDQG XVH LQ +DOLHOD '6 DUHD



PHDVXUHV DQG ZLWK GLIIHUHQW UHVSRQVLELOLWLHYV
GLVDVWHUV LQ HDFK DJHQBWQRULPSURRE VL QKIHY RYXDC
PDQDJHPHQW V\VWHP

'KHQ WDONLQJ DERXW GLVDVWHU RU HPHUJHQF\ UHVS
WKH PDLQ DGGLWLRQDO VSHFLDOL]JHG DQG YROXQWD!
WKH PDLEWJIHDBYWVXPH WKDW WKH PXQLFLSDOLWLHYV
SULPDU\ UHVSRQVLELOLW)\ IRU HQVXULQJ DQG FRQGXI
DUHD WKH VHFRQG LQ WKH WHUULWRULDO ZDWHUV |
HPHUQF\ PHGLFDO DVVLVWDQFH WHDPV '0$7 DQG -09
YDULRXV SXEOLF FRPSDQLHV GHVLJQDWHG IRU GLVDV!
'&%$ ,Q WXUQ WKH DGGLWLRQDO UHOLHI IRUFHV D!
RUJDQLDAMXERQDYV )'0$ 0/,7 DQG 0+/: ZKLFK WDNH GLVI
RQFH WKH VFDOH Rl WKH GLWBWWHLSDE I[EH\WQBY RI L
PXQLFLSDO JRYHUQPH ... $SWLPMKHVKMWFMH,77 WKH )'0
0+/: DUH FHQWUDO DJHQFLHV IRU QDWLRQDO VXSHU
UHVSRQVH DFWRLY LOWED\O HD @ LAHDO/QVHU DVVLVWDQFH

,Q 6UL /IDQND WKHUH LV D VIVWHP ZKLFK LV HVWDEOL
WKH ULVN Rl WKH KD]DUG OHYHO %XW FRPSDUHG ZLW
WKH HPHUJHQF\ UHVSRKNG DYGZIBQOVHPWPEWHGEG WKU
$GPLQLVWUDWLYH OHYHO DQG UROH RI WKH JRYHU
FRPSUHKHQVLYH WR PDQDJH WKH GLVDVWHU +RZHYH
VFDOH GLVDVWHU ODFN BRI LOAWHRXIBFHW DL@G WSRO L MM
DFWLYLWLHY DUH PRUH LQIOXHQFH LQ WKH '55

TKURXJK WKLV VWXGSY DPRNVMWY RW VHWHD QG UHVSRQVH PDC(
FDQ EH HIWUDFWHG DQG DSSO\ WR 6UL /DQNDQ 'LVDV\)
6UL /DQND VKRXOG EH UHYLVHG DFFRUGLQJ WR WKH
DGPLQLVWUDWLYH OHYHO



1,67 2) 5()(5(1&(6

$ %HWWHU ,QWHJUDWHG ODQDJHPHQW 21 'LVDVWHU
(PHUJLQJ 'LVDVWHU&BMWNHW ,QGOMHIB ,NHGD 7 )XNX]R(
+ 7THUUDSXE DQG 1LHG

&RPSUHKHQVLYH 6WXG\ RQ 'LVDVWHU 50HDSROUWN P 19 Q WF K C
-DSDQ ,QWHUQDWLRQDO &RRSHUDWLRQ $JHQF\

'LVDVWHU ODQDJHPHQW $FW 1R R

'LVDVWHU ODQDJHPHQW LQ -DSDQ :KLWH 3DSHU

'0& 5RDG 0DS IRU 6DIHU 6UL /DQND

(PHUJHQF\ PDQDJHPHQW $OD QEW.RW XWH&HR| &DQDGD
)DFWRU $QDO\VUHWRWHBNVHYDVWHUV LQ 6UL /DQND -XQ

JORRG DQG 6HGLPHQW 'LVDVWHU" 0D\ &DELQHW 21

JORRG ODQDJHPHQW LQ -DSDQ .RML ,.(8&+, 'LUHFWRU
DQG 'LVDVWHU ODQDJHPHQW %XUHDX 0/,7 -DSDQ

*)'55 $QQXDO 5HSRUW

*XLGH WR GLVDVWHU PDQDJHPHQW PHDVXUHV &DELC(
'LVDVWHU ODQDJHPHQW %XUHDX &DELQHW 2IILFH DQC



,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWL
5LVN 0D QDIHPIHIFASOHY DQG *XLGHOLQHV RQ ,PSOHPH

OLWLIJDWLRQ RI )ORRG +D]DUGYV ,Q -DSDQ 0 7DNH]DZD
8QLYHUVLW\ 7RN\R -DSDQ

1IDWLRQDO (PHUJHQF\ 2SHUDWLRQ 30DQ

1IDWLRQDO (PHUJHQF\ 2SHUDWLRQ 30DQ

2IILFLDGDBIE RI )HGHUDO (PHUJHQF\ ODQDJHPHQW $JHC
$YDLODEOH $W ZZZ )HPD *RY

6UL /DQND &RPSUHKHQVLYH 'LVDVWHU ODQDJHPHQW 3L

KWWSV Z7ZZ VWUDLW VIWILLDH V GFLIR/FS GENVVEEDE @ RB KR G V

KWWSV 77zZ GDWD MPD JR MS JPG FSG ORQJIFVW HQ V

KWWSV 727Z VWDWLVWD FRP VIV\II/EVQ LFV XUEDCQC

KWWS 7Z77Z POLW JR MS ULYHU EDSGFBLQIR HQJOLVK S

KWWSV ZIRQMDERB QHZV | O R RMKBEIDAV H

KWWS Z7Z7Z TVU POLW JR MS ERXVDL LQGHI[BF KWPO

KWWSV 7Z7ZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ

GLFHVBXVHGBLOQBSPDROWWRBXEWLWQFBU

KWWS DJRUD H[VOISKBRMSEQ@WIHLWWEO HQ

KWWSV 77z7Z FJU POLW JR MS SKRWR K JRXX KLJDL

KWWSV SGIV VHPDQWLFVFKRODU RUJ DI G G EFF D

KWWSV 77zZ POLW JR MS ULYHU EDBVAIFBLQIR HQJOLVK

KWWSV Z7Z7Z POLW JR MS UULYRRODBEDVISFBLQIR HQJOLVK

KWWSV ARZOIRWH JR MS HQJ SXEOLFLW\ ERRN KOM KW

KWWSV 77Z VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH







