N
0
o
2
S
i
2=
@)
=
7

109

109

g
MW
&
-+
%
4
O
i
K
-
iR
®
£

—RITH

218

& o1




3 %% SWCB-109-082

109 & Rp 7k 3 RIEFHHFEF T F
EARS -5 GRAT p AR IHG H
AT

Trend for Research and Technology
Development of Soil and Water
Conservation 2020
(River and Sediment-related Disaster
Mitigation and Adaptation Strategies
under Climate Change in Japan)

nofFE K2 R LR
FRast k3 @l Af

HRE - ABE ATR ER
HARE ~ B4~ 1 F B 2
CECT NS S TN
FRBBELR k3 BER e

¢ 2R 109 & 12 F

o3

o+
>~
Y






109 & ] ¢k 2 R HATRFT T 5 B ABE —

FERBT P AR I LHAFA

B GREEFEEA TN F LA T L R M E
EEHE RN A PEF L RS MERE R o bl f
FRAFRLPPE LT ETR 22 LFEREEAE L T
Prie et TR R o 0 R 2R YRR

TR TR RRE FRBAER PR UG H
G F AT RPN RE R AR REIEL o

AP GERD A F BN HRL P R
X TRETFE -BAFAEH PR NHEREFEE Y 5
ﬁ@ﬁﬂﬁﬁwﬁﬁ’%%%m’ﬂiﬂ%gﬁﬁﬁﬁﬁﬁﬁ%~ﬁ

CERZ AR LEe Boow o AT EEAESD A BRBFR
E%H\iF%@%%%D?HEﬁ%¢Wi%@iiﬁﬁﬁ’#Wﬁ%%F”%é
Rp Akfgdf cREBAFHMITI 2RI CTHIAFESY B
R RF R ERL LT RGP R S M
RN AN S SRR & ol i VAN

EST P AR LR F EPER RE R S AR
U R SR IS EOHIENES A N L & S R P LA
HR O B e PRLEZ AL RRPEREZIFL S
R EARLAPMIERE FEHGY DEL R S 2 AT BRA



109 & R vh-k 2t GRiFpprdr G EARE § GRABT P AR 2 L P X AT

BWET A NEEITRE D L A R F G o
o ZREAPN ARBEFIFTHEHTRF TR B2 T R g R
BPBTRGFR DT RF FRB S R FRT PR OHK
MR EF R AT EARS O RFHEFA Y DR RN
it o

RGP AP R FEF FREBFFUHR BRI T HR
R IEE R P R EE R KT RERRE  RFET E
A ~3RZ2 BB Bawe METHRI TSR

HEAFA S N BAPe? C SFRN M LT
BE AR RBEARY 1 F DTM e & od = B ~ CS &+ B % A7
IR T e @itA B % > Uit AMHR -

2. FEtHEBMETRRCTETRESEGR  F LI F L@
R 2 PHE T ETREEN Y - E T ERX KT R
RAXEIER AR B 7 @2 D T B TR R
FIRES K o Flpt o 2R AR A K ét o v 9 & B S Fr 2 B

TS FRET o RS LR RS w2

LKL RTRAARSBRAL A LR E AR BES L
A 2o (NPOSNGO-~ B4 ~ 2 8)2 oyl st &

AR ESERES N L L TR E o R

2
F
A“‘Eﬁpaé‘i&'néyﬁ‘““ ' o
LEEF G RAMPII BRI AR AR BT R R #
E M GRERS - HR TR A LMK AE &

YIRUG i AU T2 ROFRT WA A KFF B RBER



S. 1’;4”“ﬁg#%ﬁﬁﬂ@ﬁﬁhaﬁﬁﬁéﬁaﬁéﬁ

AR RN D PR PRR LA RS RARE D LB B
ok T i QPESUMS i stk 1.3km 245 A 2 e A o i @ -

'T@iﬂf”j"}?}:‘ﬁl’pi /ﬁ'-&ﬁﬂiiﬂ drd :l—'?\?#’ﬁ e 20 o F s

ERARTHEAPES 10250 Jfd 2 HL 29 P L SRR

ot W R R R A AR BT RAD L
¥ i

6. it gy XZTFXA e (resilience) : - &m 3 > FH Y
TRGEIEF 2B e DY AR S AT R R
THIMEMERRE B2 (RO LT EHF - BRI w4 )R
3R e FlM o dem Lt AR R L 2 2R EARER
S S & SR E N E =g I e T N
wAR A RS LR R 0 SR LEE (Tl & & AT B
PORRBERIFRAS CTFRF LRI F R L LT RGAR
THRIAFREHF & TRER T2 PRS2 CBARRT - A kR
AT EERNEHL CHWEZ LR FREBL ) FAAEAR K
@ﬁﬁﬁﬁ%ﬁﬁﬁﬂwﬁiﬁﬁ?%i@i’uéﬁﬁﬁﬁﬁﬁéo

7. BRAP S KRTERL2ARET R ﬁp.u—t‘r'i;%s’ I SR EE =

hPERFFEIES HESIPIKRTHERKH HELE S H 2
ﬁi%‘ﬁ“%lf’ﬁﬂw&z?@@,rﬁéﬁﬁl;\%f~
sk ® - AR LAvAE y W R R BT LT ERE B2 A%



109 & R vh-k 2t GRiFpprdr G EARE § GRABT P AR 2 L P X AT

=7 4
\:»'IUIF o

8 HERMF L RATEFL I PHEBFEAFT R

g\'%,ﬁﬁ_ﬁ%’k? \%?i#ﬁfﬁg"‘p,iiﬁ Tﬁﬁh%%_&}%i;}i,lj'flj
AT EEL R T A KR GA N LT L LT
BE2HETARRERBYE S TRFEFRONREAG

Fgﬁ__;‘;? : %f&%g N _'.LF' u:i ~ 5_,1{7](:;&2‘; ‘%%iﬁ%i'%



#HE

Trend for Research and Technology Development of

Soil and Water Conservation 2020

River and Sediment-related Disaster Mitigation and
Adaptation Strategies under Climate Change in

Japan

Abstract

Facing climate change impact and adverse consequences of the
compound disaster resulted in catastrophic flood and sediment-related
disasters. The government of various countries invests in fundamental
Investigation and research to figure out mitigation and adaptation strategies.
Based on data collection, emission scenarios for climate change, and
associated impacts to development strategic planning of each stage and
implementing and modifying adaptation strategies. Climate change is a
long-term atmospheric circulation and global socioeconomic and
environmental interaction, hence, understanding climate change and its
Impacts are helping for developing mitigation and adaptation measures.

The climate change associated research and report were collected and
the countermeasure, climate change-related risk assessment, developing
adaptation measure, the combination of prevention and mitigation measure
IS base on four aspects including software, hardware, management, and

self-organized communities. The literature summarizes the climate change
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scenarios, characteristic of sediment-related disaster, development of
adaptation measure, and can provide a supporting reference for future
associated climate strategic planning. The scope of this analytical report
can reduce climate risk, enhance prevention and adaptation ability, and
refine river and sediment-related disaster measures to build the smart
slopeland disaster prevention system.

The Japan Ministry of Land, Infrastructure, Transport, and Tourism
(MLIT) organizes experts meeting to discuss mitigation, adaptation, and
remedial measures. In Taiwan, the administration can take Japan’s
experience as an example of how to developing adaptation plans and
measures. Based on detail historical data collection, fundamental and
methodological research to build prediction and estimation model. The
government should cultivate talents to understanding new science and
technology, and integrate the local government and cooperate with local
organizations to deal with climate change.

Continuous research is needed to discuss and conduct measures
include three issues in climate change forces, the method for risk
assessment, and countermeasurs for increased climate change force.

An overview of Japan’s current disaster prevention and mitigation
measures in response to climate change, it has developed sediment-related
disaster measures, treatment countermeasures for the basin, river
governance measures, disaster mitigation measures, etc., comprehensively
considering the software, hardware, management, and disaster-resistant

communities. This research proposes the following suggestions:

Vi
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(1) Refining basic survey methods and working on new technologies.
Following-up domestic investigation on potential locations of associated
sediment-related disasters, it should work priority to using the 1m DTM
with red relief image maps, CS maps, and other new technology maps as
detailed inspections. To avoid misinterpretation insufficient from map
accuracy and information.

(2) To integrate cross-agency resources to strengthen instant
information connection and transmission.

When a disaster occurs, the emergency response Center and related
departments need to get first-hand instant information. However, wreak
havoc from disaster causing the infrastructure breakdown or casualties and
the correct information, it will be impossible to deal with correct response
measures in an instant. Therefore, recommend focusing on how to
strengthen the information transmission and resource utilization between
the central and local governments in the future. To promote efficient relief
operations such as rescue command and post-disaster reconstruction.

(3) To integrate regional resources and public participation to enhance
disaster-resistant communities' prevention capabilities.  Various
organizations (NPO, NGO, individuals, enterprises, etc.) Should establish
an integration mechanism. To strengthen the information transmission of
each organization, and to mobilize human resources through the effective
division of labor and responsibility divisions to enhance self-help during
disasters and jointly help disaster prevention energy in the future.

(4) Revising the design criteria considering the influence factors of

Vil
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climate change. In the future, the facilities should consider the service life,
the impact of climate change should incorporate in the assessment, or it
should revise various related design criteria. Under the condition of
grasping the external force changes during the service life of the facilities,
to avoid changes in external forces because of climate change in the future,
it is necessary to strengthen or repeat the facilities to reduce the burden on
construction and economic aspects.

(5) Public-Private Partnerships to strengthen early warning operation
mechanism. For the high cost of construction and maintenance of rainfall
stations in mountainous areas, the current distribution density of rainfall
stations within the range of slopeland in domestic is relatively insufficient.
Although the central weather bureau developed the radar precipitation
system-QPESUMS to provide a grid of rainfall estimation with a resolution
of 1.3km. Researchs over the years pointed out the mountainous rainfall is
often underestimated because of the shadowed terrain.

Therefore, to make up for the insufficient spatial density of rainfall
stations, it recommends creating Public-Private Partnerships. Such as the
village offices, disaster prevention volunteers, or private cooperative
Institutions provide space to set up a micro-weather station. It grasped the
local rainfall’s early warning threshold. It helps to increase the early
warning and evacuation operation time of village chiefs, disaster
prevention volunteers, and other relevant personnel.

(6) Strengthening the disaster tolerance or resilience of slopeland.

Reducing disaster risk is based on three aspects. By adjusting the external

Vil
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force of the disaster, to reduce the damage and the victims. To reduce
exposure, increase resilience (reduce disaster impact, increase resilience)
to reduce vulnerability. Therefore, how to promote resilience to safeguard
that the protection objects, economic activities, disaster prevention
facilities, and basic lifelines of slopeland are necessary for the ultimate
discussion. Which won’t drop their functions because of disaster effects
and have high resilience to provide disaster recovery capabilities.

It recommended taking inventory, assess the disaster tolerance, and
disaster risk degree of the slope hazard potential area. Base on six steps to
build the disaster prevention system by "problem definition and goal
establishment, review of the current situation, future risk analysis, discuss
mitigation, adaptation, promotion, and monitoring”. Also start the
execution time for implementing countermeasures, and determine the
verification, evaluation, and correction to achieve effective adaptive
programming.

(7) Promoting disaster prevention education and raise public
awareness of disaster risks. Based on the results of years of implementation
of the project by the Soil and Water Conservation Bureau (SWCB) in the
past, it compiled into disaster prevention education promotion materials
and provided to various local departments, village leaders, disaster
prevention volunteers, etc. SWCB disseminated disaster prevention
education activities, promote public awareness of the dangers of potential
disaster areas, and through online platforms, books, magazines, etc.

(8) Continuous fundamental research and strengthen the cooperation
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of government-industry-university-institute. Continuous to take an
inventory of the results of the implementation plan over the years. The
hydrology and physiography associated research and data were collected,
and new technologies and emerging technologies were mastered. Based on
the countermeasure, climate change-related risk assessment, developing
adaptation measure, the combination of prevention and mitigation measure
for government-industry-university-institute follow-up value-added, and

future risk analysis.

Keywords : Climate change, Sediment-related disaster, Flooding,

Adaptation strategies
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FE S RN R

BIp e 335 58 e RBEEFHFEH 28 EP
AR Y R B F FRP R LR LR AARA LT RGN L
aRoo TR A FRBAMAT Y FE TR AELIF I ERRA
R L Bk A4 3 BdUNDRR, United Nations Office for Disaster Risk
Reduction) #7d15<2_ 2009 UNISDR terminology on disaster risk
reduction ; 2 BFL ¢ #rdiamz. T 2 g R334 4 R3] | 1F %4,
51, > HZp 4o !

& 2
r"“L

1. ¥ &< b '& (Acceptable risk)

- BALE - BAL® AR AAE S SR FUSTrRBIFE R T IRG
TR R A 4 (UNISDR > 2009) -

2. 7# 24 (Action plan)

F
377 (DEMEH EARBERR; Q) BREL prExd;(3)
FThrfm P 3RFOFTEAR F-F Ak 357 A 2o
e s ocd i (R% ¢ 0 2018) -

3. # i (Adaptation)

AFEEAKEN E AR R TR S AR % ot e(Stimuli)
®v P EfRET & H17 § F i & (UNISDR - 2009) - #
Y RRBOELEE O R TR BRI EFERER > IR R
faF iRl aneR MMy GRERGSNEE T I HFG JPFE
e (K¢ - 2018) -

4. A if W% (Adaptation strategy)
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ARG LTI ARG D AR TERR G R ML R
FOBLERFRGE AT AN F RADEF L
FRLREERANAS REMR G I T A LR EIFYAEER
&
7

LF o g Mg i B entte (R € 0 2018) o

5. &£ ¥£¥F 4§ 3:+% (Business Continuity Plan)

CEFEFIFILEF PR UEFYRAMEER SRS A
Fap AL il RS EELIFA T U S
WEEL (MNBA 20150 Tp AT HE )

6. # iz %2 (Climate change)

B b
i

e R § %84 A ¢ (IPCC-  Inter-governmental Panel

—~

on Climate Change):a s # iz %8 & - 8§ &K fk o » 7 1 ;ﬁf:}

(B RER)HF BRI OE AP E hmn B8 ¢H#F- &

— 7

B F ikt AR LR AoF BB A TP RPN IehiE AR

s

ST SR LR SR KR F 2 3

@ oeralde s B A K% BE £ 2 % (UNFCCC, United Nations

Framework Convention on Climate Change) | #_#%-% iz %8 & 5 [ &

FREAFRLINAGEAFRERE 2R =20 2 A7 LRERFp
fAF ERE e 7 UNFCCC #-§ 3 %8 % %1 & % 7|

AREREE R f pARFIZZ BT

7. £ 3t (Co-benefits)

d & BRI R (7 R o

™
=\

S

T i R B
’;‘;ﬁﬂ’éf?"r bﬁ
PR AR R BRIREG S FEE Y AT R R AT 2 gk

*T

R o Do f B RERT R A F AT

gl

E\

BT okend BRE S ARDETF MR (R € 2018)-



8. & i¥ (Cooperation)

PR A c SRR AT WL F A BT Yok g 5 K
Wk LA g T g o (RF ¢ 0 2018) -

9. #3# (Coordination)

T RER PR G AR DT
A > 7T T RARR B S NP A s B S LR - it
EUESEL LT R L P RE S 2@ (R ¢ 02018)-

10. ¢ & (Disaster)

- BARAAEG PP R EBE K DR ILDA S F T
AR BB A fotrE > ¥ AR X A g darp EE R
HIoRFTEFTHRZAEZ RERFAR TG » g s fin, 1z
FEES HE L G % i 4 2453 L (UNISDR - 2009) - o ¢

PRIEEAIEBOAEFEET O EREL - BALT S AALE

ERAA A s “PmT AR E s AR R T g R
R EXFEFRER R (FF ¢ 0 2018) -
11. % #& (Exposure)
AR S AR E U P Rt s T

FEobem I REFE RRRRDT CFBE R 5O

pol
\\11
il
Ay
=
el
= »
o
¥
=y

>~
b
i
\\—
T
5]

FTAOTRLEBRAFARUFF THFMAESEE ki X orH Ay
T B R L F] S Ap R ok "k Bicie (UNISDR > 2009) -
12. ¥ =4 & 47 (Feasibility analysis)

FE-Bydvw JFHEPRE S A FEe o NEF RS
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% (R ¢ > 2018) -
13. w45+ (Feedback mechanism)

R Rt LRI T SR ey

FiEkAesi R R ke Rk B oo MBI TR F G iz %

Bew 4 € s B e T 1 w4 (positive feedback) ¢ :x & 3 5

i w4 (negative feedback) R " *% Kt o DA 2R TIHE R A F >

Mg A REF P A F P R S R K EF AR AR ST
FE- B T - 2R R F R ERTERS BT

i
L BFs - v UEMER A - B v (R3¢ 0 2018) -

14. p4i+#%+4] (Financial mechanism)

- EHF L BFERA FREFFE

® S e RPIB R G 2 T F iR
B E2ZMAT A (R# ¢ 0 2018) -
15. £ % (Hazard)
Anpbgad GHFAKRR -G AHE

- A ERG P
BRI S MOk

% (UNISDR > 2009)@@55:}:3@;;;7@ R
THA KA E R R RS

33O 4 g o

W

B

NS

B 4p
BB RAA S ER S g
BF RGBS A (A% ¢ > 2018) -

16. 7 & Wi § %384 A § IPCC (Inter-governmental

Panel on Climate Change)

AR TEAFEF %82 R ¢ (Intergovernmental Panel on
L€ BEA DRE

v =

Climate Change > #j - IPCC) &% 7% # iz %8 ¢
A ek d BE KKK RLF (United Nations Environment



Programme, UNEP) 2 + % 4% iz %= ,?7%‘«2 (World Meteorological
Organization, WMO) >t 1988 # L 3k = o4t - R'F e g & kg &
B B0 X RREF GREBDPFARI > & 55 i FBAEF - P
WA TARR 0 AR F IEHREROAME CHRLBLEFFS (RFE
2018) -

17. & > %22 (Local involvement)

B RBaad T b g Nk kY L RO Mo

=N

BB FORE i R AN G R Mg A A2 R E R

5
A~ e 3 21T B

~»\

HE2Er i (NGO) ~ AL 2 Bl
KT EEEnf GREEE LR (FE ¢ 0 2018) 5

18. & 7¢I (Monitoring mechanism)

FRERTARN R RERRENEE ZE B NILREE G
7 (K% ¢ 0 2018) -

19. NHRCM20 (Non-Hydrostatic Regional Climate Model)

P EREBFEHS O BZEBITRG 204 PR RSP AR E
(kT & 211%175 e8> £2 5 40 &) ¢ * Kain-Fritsch Scheme ¢
Wit B 2 A4 1984 # 3 2004 # G A TR IRRIZ R A % 2080
1 2100 F B (P 25 % BfF %% 97 2015) -

20. & = (No-Regrets)

AwmAT  F FREB SV LA A g ERF P R R M
ﬁﬁﬁﬁmﬁﬁ%g’ﬁﬁﬂﬁﬁﬁ%%ﬁﬁiﬁ%ﬁﬁﬁiﬂ’ﬁ
SRREMAR R B SR RALS R RTE ER A AT P
A g o AER (R g 0 2018)

21. &+ | w4 4 (Resilience)
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-2
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22. ¢ (Mitigation)
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1750 # ¢ 2100 # 2 Feni & £ § (FdpiRidcndicls k% & 2 (F 330
0% §F v o0n @ # #& w3
http://sdl.ae.ntu.edu.tw/TaiCATS/knowledge detail.php?id=17) -

24. k& (Risk)

- BEEFL P IIov g 5 B E xS (UNISDR 2009)-
i yp 7 & W H > s (UNESCO - United Nations Educational,
Scientific and Cultural Organization) Z_& °> k *%& #7408 - 27 ¢
M E R A R R DlAe R R E o Aok F g A
WP AP HROF RS PP R AL LR ZTFY D (A
# ¢ > 2018) -

b '% ¢ 72 (Risk management)

"hEEE EAR - B RT R F A T E T e e
LT R F AAFA o hSRE IR E DT RedE s T g2 )]
P FRAT LT A ERIE T EF S AP RIEF R AR
RAXA S AP R R DT R G ARRARE o F]PL B ) s 7o
HWRT R ARG B RFIEV g 2 g% v 3 LIFE D
B fE o e b R e £ (R € 0 2018) o

26. 3z -8 SRES (Special Report on Emissions Scenarios)

IPCC % 2000 #4 % A K3 B EPFH i u3F4 » #7302
REFRH R E SR FAH - FBEER R FaOFE > 2N
AlT, AlFIl, A1B, A2,B1,B2 & @it % » B¢ g 1 &7 2 & wli
T A Mv}ig (1) (2 FELN Q BFiFtwdHl -
- BE2FAF A E B REARYARDEHRL (A) 1P FESF

2 BB FERL AL FHEX - HFA L CALT 1 &
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A AT ROL AR REBERELGE ~ FR 00 B gE S ALFL B
FER ARG R Rt AR AIB P LR REEY L35
BB TR F B R g (R ¢ > 2012) -

27. 1% B % 4 (Stakeholder)
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FUFS & (Eﬂ%ﬁ‘ ¢ »2018) -

28. ¥ & 43 (Strategic planning)

WEARF L B A el F - Bk S 2 A0 ek o 5 A G
RAER T EH &R IR KT REEZ L PR AP0
7 mf o HEFRBRALIFIAES A keh
TH AT RS e 0 SRR R R R 0E 0 &
BB AR HE TP S Kk o X RBIERIAERE L S ABA
BB AFEPN L (FIE P EE R E RS e PR LT R
? R pEHRALG = (R ¢ 0 2018) -

29. 1 M et f2 b‘_#ﬁ %  (Structural and non-structural
measures)

AR e Tidp 0 F NIRRT i AR B R
Rz k o N E AR E R 0 I 1 AR kY R HR T
+ enys 4 (hazard-resistance) fr&r 12 (resilience) (UNISDR > 2009) -

Bl ﬁi't*_#ﬁ X n’?ffﬂ e A A AR ER m:]fﬁ 3o HE O ek
TRARARAPEL G S Fu @ gt 2R 2L
ik B~ BP9y (UNISDR > 2009) -

30 W2 2 g% i & ¢ T i%:® I} (Technical Emergency Control,
TEC-FORCE)
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31. & f§= (Trade-off)
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32. %33 & (Vulnerability)
- BAR S AR TANEAREGE L XINERE T FF D
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NN U Y

It

?af&%}kkﬁ{g}}%g)ﬁ\ﬁﬁﬁiﬁi%gai Ié’lj(] % —qu)1+7f§h‘

52 % o { % (Disaster) § & 2 & g A 42 bR AR RB TR TS

THFAAERAEFLA 2T LT RGN AT AL T FEL T
et e ¥ L’}ljiﬁmkk%"’mq+’m}k“§5]3fpf w
IR E oM s T EPIMFR (5L = 0 2019) -

W 12 7 xR8%F2 h'%ms (IPCCWGII AR5, 2014, Risk of
climate-related impacts results from the interaction of climate-
related hazards (including hazardous events and trends) with the
vulnerability and exposure of human and natural systems)

dORp e R R R KR GFE ek DL AR
/IPCCARS 2 T & » o F hikfpm g e 2 p a7 @ &P
Z R MEdp iR GAe PRIV PR T AAE Y T o2 § i RB T

BFEAAFIHED > IR IRE- H TR LT R GRS 0Tk

1-14



KE R gt 26 (B 1-3) # 5 2 F]F 40T
FEIRFGEHBERZ FipaBgigrE A (1979~2003
#)2 A ks (2075~2099 ) H FiReErE A 2 3 4 45 (12 24
BN E oA iE 600mm) 0 SL3t & B R TR K o
IR AR TR BRB AT RS ARBERE 3 R RE
B (GFRiFR3I SR 222508 ~15~2
05~1 22 2 @@ k&= BEB) *TRE2F ke
KRR FBARL &R AT K LT A EE Rk

FBAUTTRBEHR AT BRAT -
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