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Abstract

Because of the 80% of stream flow runs into the ocean directly and the difference of
rainfall among wet and dry seasons is significant, the allocation of water resource is very
challenge. In addition, the climate change may lead to the changes of rainfall and streamflow
and enlarge the difference amnong wet and dry seasons. These may exacerbate the difficulty
of supplying sufficient water. To reduce the impacts of climate change on the water supply
system and to develop effective adaptation measures, this study follows Adaptation Policy
Frameworks for Climate Change (APF) proposed by United Nations Development
Programme (UNDP) and focuses on the development of novel weather generator and
hydrological model. The developed weather generator can provide daily series with embeded
hourly rainfall data for storm events. The proposed hydrological model can run in daily and
hourly time steps depending on its input weather data. The simulated streamflows can be used
as inputs for reservoir operation model and water resource system dynamics model to assess
the climate change impacts.

The novel weather generator built in this study uses dual probability distributions to
describe the extreme rainfall and normal rainfall events respectively. The probability of
extremely rainfall event for each month is further used to decide if the rainy day is a strom
event or not. Besides, the hyetographs are described by the Huff method and the 24 hourly
rainfalls are generated by a selected hyetograph. On the other hand, the Green-Ampt method
and water balance equations are used to develop NTU Wtaershed Hydrological Model
(NTU_WH). Not only the daily stremaflow but also the hourly dtreamflow in the extremely
rainfall event days can be calculated by the NTU_ WH. The reservoir operation model is also
developed in this study, which can be run with different time scales. This reservoir operation
model release houly flood water in the extreme rainfall event days and daily water supply in

non-extreme rainfall event days.
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To assess the impact and the adaptive capacity of climate change on water supply system,
the adaptation strategies assessment process follows APF. APF has five major steps, including
(1) defining project scope and design, (2) assessing vulnerability under current climate, (3)
characterizing future climate related risks, (4) developing an adaptation strategy, and (5)
continuing the adaptation process. According to the simulations of streamflow and water
usage under different climate change secnarios, the vulnerability of water supply systems for
different districts can be estimated. Furthermore, the apative stretageies can be evaluated to
reduce the deficits of water supply and the vulnerability for different water usages.

According to the results, the inflow of Shihmen Reservoir may increase in wet season
and decrease in dry season under different future climate change scenarios. These results lead
to the lower reservoir storages in dry season and the maximal reservoir storage for each
10-days in the wet season may be higher than the permitted maximal storage of dam safety.
The water resource reallocation or the flood mitigration may become severe in future.
However, the impact of climate change on carrying capacity of Taipei city is not significant.
The carrying capacity of water supply with the criterion of Shortage Index (SI) =0.5 for
Banshin area is enough to meet water demands, but the events of water shortagecan still be
expected. In Taoyuan water District, under the criterion of SI=0.5, the maximal deficits of
water supply and demand is 440,000 tons / day. Besides, the Taoyuan area is always in the
condition of insufficient water supply according to the index of resilience. Fortunately, if the
planned water strategies for the Taoyuan area can be implemented, the gap between water
supply and demand can be bridged. Although the gap could be filled, the risk of short-term
water shortage in the Taoyuan area is still higher. The strengthening strategies could be
adopted in this area are ponds, reservoirs desilting, increasing the capacity of water
purification plant, and the replacement old water pipeline.

The weather generator built in this study can generate the weather series for different
climate change scenarios. The streamflows can be simulated by the NTU_ WH which is also

v



developed in this study. Then, the impacts of climate change on reservoir functions can be
evulated by the reservoir operation model. Besides, the adaptation strategy assessment
process used in this study can assess the impacts of water supply system on climate change
and evulate the possible adaptation strategies to reduce the potential impacts of climate

change.

Key words: Climate Change, Weather Generator, Hydrological Model, Water Resources,

Vulnerability, Adaptive Capacity Building
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W A PARBLIN A REY kTR PP REE TARE A ] BT
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No Further
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Analysis
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No Further
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Select Course of Action-
Are Changes Justified?

STEP 5

Implementation Plan

STEP 6
Evaluation
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4.0 88 & R 4ads 2 -k &g (water footprint) £ 4 REEAF K FREEF 24

(1) fadfkrd sz #£kE  HESFT RSB HELASZ YT
(2) Had g EE ok, hE AN T oo MLk o
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Flob X R TG 5 AR CBRR T L R i
;% (General Circulation Models,GCMs)ﬁs?J TE AR TR o st vt o d TR 2 R TR
Pk TP ER R RE SRR XA L EFREFDTFE TG F T
(Dubrovsky et al., 2005; Hansen, 2002; Wilks & Wilby, 1999) > @ £ = R & § % & = i
AL DF TR EREL TR AREEEE TS MR EF I (Kilsby et al.,
2%ﬂoﬁ%&’ﬁigﬁ%%ﬁﬁﬂéik~%%@?&%? A2 F % & =5
BPw oo R EEY g % & ¢ # WGEN -~ LARS-WG 4r K-Nearest
Neighbor(K-NN) % = & 5 % & = 5% o

WGEN %2 LARS-WG #_>" %8382 # % & & ;8 »WGEN ¢ Richardson *>* 1981
BRAZHEFEREZARETFTHAEL 2§ % & 5 > Richardson 2 Wright(1984) 1] *
WGEN $5¢ > & 2 fctdf A A4 p 53 £ 5 LARS-WG % Racsko % 4 (1991)#%

2.* 7% > % LARS-WG 7 & * L 4o 5 55 o> ;% 45 i *% & £ (Semenov & Brooks, 1999;

Semenov et al., 1998) e K-NN # % fo= #S#F £ 7 A S8 § 72 B4 7 S8l
APRE R AT > RIZHSNd BBITORME AL B - A Sl T F TP AR EREFLE

{6 #Fc® 2 8t i (Eum & Simonovic, 2010) » 8228 K-NN j# ¥ 1 . A b2 S8kt o
FB"E’E’@—{E‘[%% z‘L’-‘"‘l’%Qﬁ”?ﬁi%f;{ﬁi—EOﬁLﬂ "N TR ER géiﬁ,&)ﬁ—Q SN
RELAZEREE D AF GRBAOFRT > REFEARREFAIIFT R

L
B ©°
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(Solomon et al., 2007) » F]pt 4] * K-NN ¥ it K G4 F £ 2 % §
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FoAd B LERE R I aEs aE  Ra o ABB FASTZ 6 ZFan T
0 P2 R EEEA TR o rRZAA B L ERTEE Az AE BT L HE
REEF k2 A g id Ay SR - B 22T RREAL T R2 A 5aA T
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2.5 k= 450

SHEk e BA R SR B S A R avk Y S e A SR
Haith and Shoemaker(1987)#7% & 2. GWLF(Generalized Watershed Loading Functions)
SNERAFT ST H Y 2 SWAT(Soil and Water Assessment Tool) -3¢ ~ SHE(European
Hydrological System)fi=;¢ 2 HBV(Hydrologiska Byrans Vattenbalansavdelning) =3¢ o

SWAT 5% 2 2 WP £330 L 577 ¢ . Arnold & 4 (1998)*r B 3 » B % ¢ R L)k
* (Faramarzi et al., 2013; Narasimhan et al., 2005; Wu & Johnston, 2007; Xu et al., 2013) °
SWAT #:(Bl 2-3)5 k%2 RYEF 246 ek 2 2 RFHGS #1589 4
FRk®P 2Rt 1% 2 5 fend AW A w0 11k 2 F g E 7 (Hydrologic Response
Unit, HRU) 2 8 = » 122 # % 2 2 agsgn 2 A#HDIS BF KRz F RE~ > d 20 %
Fpdae 5 H- fAsg2 2 B AEGH> FPt L rpEAd 2 k2 Fpgple
U E SR 2ok ﬁgﬁ@@?l WU FAIAERE - HERITG IR e 2
BAGHEKEZ R RFE £ B2 Bk 325 o509 1% Curve Number
FERFEFAZNE RN E OISR BT FEII AN o d Aok T
Wt T - G ERINE 0w T A kAT o Flet SWAT #050 F jg it e
I % (surface runoff lag) » 2 iE7w 2 & % #c(surface runoff coefficient)®? & /i pF /¥ > 48 $7
Mo 2w AT E S ARBREARSA 0 A kS B G e kB2
B % -k &4 %% A4 & PF ¥ (travel time of percolation) » £ ] % B E# & FFF ¥ 3 EH K> >

AT EB SR RE o
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Precipitation

SN 5

10 Soil

;;;pical Evaporation
pths Layers
‘ Soil Froﬁla_—-—_—\_’-__.__
-
Soil Moisture s

Redistribution ~——

2m<i_——= Root
e
‘yﬁ o

Percolate /
Recharge

25m

Return Flow Transmission Losses Percolation from Shallow /
Recharge to Deep Aquifer

Deep Aquifer

W 2-3 SWAT #i5 7 #(Arnold et al., 1998)

SHE 5 Danish Hydraulic Institute ~ the British Institute of Hydrology /4 2 SOGREAH

(France) 7% & Ik #8(the European Communities)s i 4% T #7473 eh 2 5 45 T4 4 47
s Bz ”’*{‘fé_ﬁﬁ*‘_%‘},? RS =l

R SRR ES LEE LR TR
Abbott % 4 (1986a, 1986b)# 3| SHE 5% (B8] 2-4)7 & 32 A FF7E A Tl i@ e

Kb ok b fok 1A BT R T AN AFEF AR TS

FAIEE G VUG AR RE N HE

model(Rutter et al., 1972)4A+5 4 5 - &5 % & Gg-kae 4 ofpsg > ¥ B & 48 L gk
£ i

PISIE # 4 2 20k 0 JE0 T RCRBE K ek A s RIS B FH feen

IR I 4

Bt F Ay R e

FHE o B ¢ % 2 I ¢h Rutter

S A g i
2R 4 )% i Penman-Monteith equation (Monteith, 1965)#-#t 7 2 % # 7 & °

ERAFIHE > F)p SHE #:'° B EZFIE BN ZHIE -+ 2 ZFEN 2 EEFE ST

AR RS FERR 2 B P R E 2 L RS 0 T 5 (St. Venant)id i 42
A2 RS RN AR Ao kB E Y B2 KA g ok ok

i% iF Boussinesq » 425\ i & B e gk E o
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Evapotranspiration Rain

loss model srﬁ)w
input
Canopy interception
model
Snowmalt modei
., ]
o] ae
e
Root zone model ] 8
e U
-"\_‘ -
2 < I
¥ 0
A
~ L

1 Dimensional
unsaturated zone model Saturated flow model
tor each grid element (Rectangular grid )

Bl 2-4 SHE #5% 3 #(Abbott et al., 1986a)

P2 R RN AR AR 2R BN 0 KA o BN AROREE AR R PR
BABFHHE A0 BB E 2 E R R Y - kA kA R R BTN

MERFHG fAEATEL AR EAaTE L [ FEal T AY Y FET

P PR B2 RN R FEZVREAL kTR 22k a g2

-

ZFREFHEN A RTHEEAA PR EFTHESTERAL I RFF R RS ETH
MFEESEET R o
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FIR OFReAES2z

Bt F o RE T k2 B R R AL F TR E AL
ZRm > B ow 2_ Tk onH 58 (General Circulation Model, GCM)#2. & - 2 g2 2 (v @2 & 7 97
FERBEDFF 0 LA GCM BN il 23k R R BT R 2 B R
B2 FRFRasBERE R 2B RARSOF GHE2Z I EITPRE > 2 R
FEFERCABTEE T MBI BRI - R R R &) o
BULPRRE X (BEE & FRiRE,2008) Bt GCMs & 7 i /xR 2 £ 12 J0 fp BPF Y
2 HBZF RTFTH KA AAF R BHRTIR AL R RE ZR P ER
REBELRRRARZF T RS ERARZ GCMséig?J:".?p?ﬂ‘ii“ﬁ REIEKkRZZR
R R F Gl MR TR RT PN PR R FIF AP
ERyghGCCM Bz B R E Y §F 2 @R x> EN
TRZPF RFH -

AR P ALHF GRBFREFHRP > BRFEP o PE T 2 GCMs 58 At

i GCMs -3¢ pF - 3 g IPCC e -2 GCMs i At 2 T4 f i RBH R AL G & F
AT LR RELBATHEEEA FRPIEERLLREE S E 634

R N Y LLEE PN S VLCT S PN A T

b A EGREEP P R L R R ORZF 8 S EY 0 HHGN
AHAUEEEEAZ EAT R EAE 0 B 3.5 P GCMs P B 5 o ¥4
HABIRF R ¥ 2§ 2PPRFEFEEHG -

W A ERBPMAFTRIARFEER LB TP s B
Tk i B3 (General Circulation Model, GCM)#-#% » 1T & K » Trin s % B ¢ 5 ¥ et >
Bl oS F G RBEFFAY SR GCMs Bt g% e A R F %08 T2 295 0
GCMs #os8 T & F 0F 43P A F ~ B E s Bk Z2 2 FEEH A2 3 08% > Y
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PRl NG IR EHEN > GCMs B2k BA Y BHRE T EE T 3]
FEOFAAE LA T w AF R TR o HIERE- L8 B TR
CF GREFREE LR F RTHRE SN A2 RN TR L8 T4 -
PRF SRS pAFBRIE > Al EMPF YT [PCC (Intergovernmental
Panel on Climate Change > IPCC)*" 2000 & #% ! 2_ 3-8 33 %] 3F 2 (Special Report on
Emissions Scenarios * SRES)® Al ~A2-~Bl 2 B2 & 458 3 § W8 » 48F8

Btk X3 FgAEET i ERPEEF MR HT 0 A HRTR A LRRM T

LAl (it - BEAEESEAARE R > 2 A0 210 P EEDFE 2 S F 4
T AT E R LATL ok ke AL A B 2 A AR s
PR 5 & 3T (R % B A ATFL 220 7 R R e AT 12 2 3

| A Tk i = Jfé_ffi‘ T_ae R Jfé e T fren A1B B

QA2 iRyt - A S RBPES TR R o 2 AT AETR A o R R 4 4T A
PABEE S RBEMRSE L ¥ ERSE FAFE R AE R A ER

ER X

3BL: A v R E ALGFSRARR > 22l 2 e ? PR E TR SR 4T % R ARG

o WIRBFEFANAELZL > R F FES > AEER A EERBE DAY -
4B2 fgif- BRIRACEHLIE(L L AR S EREREM) 2 583 GRS A

EERB A HPOFE B2 HFBR IR RESLE T L p o SRR B

Booomdz Al 2 Bl e R RER Y 2L R o

BEARAIPCCendp 2 P - L {2 i 60 ff 3R BFRANGARFRAFELR
Moo #5p # IPCC ekt 3% AIB~ A2 2 Bl & 3852 FA BT 4 5t gt 3
B EFASH - A2 AIB 2 Bl £ 38 4 6 N & chE g~ 3 T 2 o

FAOMPER o B E 5 MR A &R 2030 & 5% 0 42030 £z 5 AIB 5

w-

FRE B RA2FHRB - D 22030 218 A2 FB iR F F HEE S B g

Rg
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AIB {3552 %2060 # 2 % AIB 5§ B+ 2 o B 7R A2 8 5 B Flet 82 X AIB

HB 4o enE RFT e 7 F W R 0 & A2 (2020-2039 E)AIB R 2 EAE 2

ﬁ-\

FEAEUTARA2HRLRE TR EREE A ED F G REFR M EE KK
G pr o 17 R 8 GOMs st 2 55 ) A TR % 6 F ALB i & f i %

BEFF R A2 KB RE kiR o

200 7
[ post-SRES range (80%) /post -SRES (max)
180 == B1 /
= — AT V4
> | = B2 Vi
= 160 ___ AtB /
by — A2 /
Q' 140 e ATFI
o
G 120
2]
c
S 100
[77]
2
€ 80
£
& 60
©
8 40
(0] b - T~ e
20 |- post-SRES (min) = T T e e e e
0 1 1 1 | 1 | 1 1 1
2000 2020 2040 2060 2080 2100

Year

W 3-1 &4 SRES f#2 7 kif 3§ W5 (IPCC, 2007)

F —— A2 e
- —— Bt .
%) 50 Year 2000 constant = A2
o C concentrations .
- th .
E) 40 20" century -
E C
© C —
S 3.0 n 5
[} - .
S C . A1B
J':U 2.0 :_ ——I
=1 C .
7 C .
= 1.0 .
o r
2 C ]
S o =
o ] B1
= ] ] ] ! ] ] ] 1 1 Jo << << <
1900 2000 2100

Year

W 32 & SRESHH? bl F§F W iRE AR+ 244 (IPCC, 2007)
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SRES HrHH2 > A& ERapc L AR REF FR1 > wiTt & KiTanig
FATAL TR dod B B e G F R BB RIS ETARE B IAT

-

FHR TR o B4t F i RBaniEF 2 Z R AR v p FARER S Ft [PCC R
THAKRS 2L B LG 3R ERERF IR R MR LR TFE ORI RS

iy 45 &1 5% $> 4 (radiative forcing) % 3K Z_ -5t (Moss et al., 2010) o §5 & 556 4+ - B T &
WA e p ARITY 4R E B e A (Pt ], 2007) 0 R p i R greapr g o
PR B F AR S R o £ i 8 T e E 4R T ik 15 5

FeRRE T RARE S DAL S RIS L e i R
AR ET od BT I FHEHFEF ANEAT] IARTRET AP 0 RTRER
PAMITa g R PRGSO ERT NERERSE K(P P

http://taiwanpedia.culture.tw/web/content?ID=100572) > &§ &+ 5% H+ # #L§* (radiative forcing

trajectories) - 7 &2 ¥ — ek ¢ SRS PR G M A A T Bl fAHE - AT

FCRZ P h b s P - IPCC 22 ARS 54 ¢ - #u Tk £ kR AR

(Representative Concentration Pathway, RCP) %k % 7= % F enfi5 » 2 ¢ "R”4 7+ # i RCP
THRET FRPFLA FRHS FE2FIFEY - B AaPPRIBRA LT THEDIE
Bk @4B> @ ¥y ¥ RS FRFR R 2R R AR 9 3 2 0 IPCC & ARS
B8 - 4 RCPs» @ & — i RCP 8 § 1 4 4 T i 5455 4 B /2 (radiative forcing
pathway) (Moss et al., 2010) >4 & RCPs #7i% 4 enff 5 2 ¥ 0 CO, 0k & 7 45 3 Sp s 4 B2

ZF)*r 4 3-10 @ ARS 8w P 2 T [PCC &3t 2013/2014 # 4% ix -

% 3-1 4 7 RCPs #.p (Moss et al., 2010)

&+ 15 54 5560 4 COy kB BT
RCP8.5 | % 2100 # i 8.5Wm™, | % 2100 & CO, %k & 48 4 *+ 1370ppm | ##4 + =
RCP6.0 %2100 # {22 3 COy ik A Ap 4+ 850ppm > F #2100 | FE % &40

6Wm™ EisEfET B
RCP4.5 | 22100 #{sf&% % CO, ik B 49 % *° 650ppm » * #2100 | fE£ % & A
4.5Wm™ Eisdig B
RCP2.6 | %2100 & 2_ 0 = %% B & 2100 # 2_ % B+ CO, kB 4p % > FliE 4
3Wm? @ (4T % 490ppm » @ {5 T *% PR
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3.2 GCMs #*:3

1252 pF (20094 GCMs B L W F b hE S foa BRI 2 RS
Fatt  RBpEFTHET S ETMTR G - Lol 4 0 2 A a D iR AL

NEZER BTz BAm RN 2ZFrLIBRE L > b A 8HHs I

?ﬂ;.

LT oA TE=ZBIFR RERArA EOEEN A AP O FRESH Y2 T ER G
WS P A 2 S EE SN A BER R A BRSO EE Lo
pake g
BA8AFAKLFIHA RS LM S ARLFIHREFTANRL > T

ARG EEQOINZ AT E5ET BRI BFEHES AELSGHFUAR

M‘*

2 b Pl AR 34 R R R S B 0 - ARG A KT
F T30 R A 2%~26%2 FF 5 2Ra 0 b b lich RN E K KEKE RS 6 0 T 10
T v SRR R A kP TR RS 3 20%1 ) o d Bt F dr o GCMs & F AL AR
BELEHGE | FRH2ZF 3007 b GCMs 34 8 R iS5 T 240k ’

BHEHF EREBHL RTREEZ KRB RERES N 2ZTRBER Y GCMs
A g TR AT Bl R £ 2 GCMs 5 p &2 3 TF e 4R AR A E
KA BB #1(2008)F7 7 Bt 0 A I GCMs A A2 W R U fre S8 R 2 4p M
e 82099 2m 2 GCMs e 2 PR A B - I HEA ELFL A L 248
Fr2-Rod ¥ A GCMs ' & £ 2 i 4 & GCMs & #+:E GCMs #58 &2 F 2
ERMEEZ - -

GCMs $¢3E {1 % i 254y % (2013)# #1232 32 (7 443F » GCMs $ i i fedo ] 3-3
o JI* BRI T R 2 GCMs R B2 TALEFT AT 0 447 GCMs A8 i B 2
Pron R Tima £ T2 M GER) =5 GCMs Hit 2 A g R S L
Tk A BRI E k2 AR FAPM DEAAFH AR AR RE TS
Fillehgl s nd ARM ARY A ABIRES I EEF PR HREE I EET
- TEFAPITE o F e » 357 4332 L (Root Mean Square Error, RMSE)2. 4 & > 4834

GCMs iz AP 2 2P EAa £2 B B2 £ & 4> RMSE A% & 4 HIR BARRTE



FAER RN ARE FRRAAT RS Fnd T RRERFLRE AR E L

# % 42-k# 2. RMSE » RMSE & #1* (Normalize) 2 5% 438 (3-1)#F7

3 Qsimi — Qobsi ’
Z ( Qobsi J (3 B 1 )

RMSE = |2
N

B¢ Qumi 5 ¥ 0 LHRED - Qoo 3 ¥ 0 LRGN 3 FHRAH Fd S ()55
2 RMSE % OPF» A A fgRE e ppl 2 B 884 > o % RMSE 3+ 5 % %45+ B £
TR E SRR B2 EA AR S o * Al GCMs Bty 4 23R IR P G & 4R B i

t&-k#p 2. RMSE £ 2 ki 2. RMSE = 7 o

(" stwme )

%48 ) 14 $L
45 K BARMSE
WK IRMSE
|
[ IR e S ] [GCM@#@ Ha’*ﬁﬂi]
(e
\_ @‘?S#ﬂ

B 3-3 GCMs $+:i% in 42

EAER R R RN PP RS A S S o B R GD)R M A S
L LRt 2R ST S S SRR EE I S S
Ptz id o @ RMSE 23 %% 1 » % RMSE A8 M 4 7 Wi % 9 w8 % 2

EAARR TR ARE R A B LBAEG BT TR A
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S, = order, (3-2)

FB2)¢ AN jLEEA corder A A WA AY I HPEELP L F =] £
=2 B A u| AT RS ek B 2 2ok 2 RMSE ftr BN ¢ et 40 @ =3 B A T
TR 2 APM d AT BN Y 2

% = f8 5 & Whetton % £ (2005)#% ) 2 4% k4o 4 /% (demerit point system) > 4% Bk
A BR RS BRZ PR RS R T P AR R PR A LR ok
#p 2. RMSE 4 47 % %3 > % RMSE &% > i (58 (3-3))Rldr A » @ F4p B fhdicix
S E (N (B-4)) R Bk de s s R e e s TR LS R T PE i § 2 GCMs o
B3t BEAC A F A R ARYRR T PR TIA > FU P B2 R T A TR R

RRE KGR B AP A R P E R L PR

1, x > threshold of RMSE
C - _ (3-3)
0, otherwise
c - 1, x < threshold of R 34
>0, otherwise (3-4)
3
D,=>C, (3-5)

FGB3) g =l 2 2L T ek k2 RMSE £ P EE A dos o
FNG-4)P 2 CaRIEP B2 Ap B R E MY R do s > N(3-5)2 Dy AN 2

Wae A o P E AR 2 do A B 15 0 BT B PE i 2R R

33 Zz AR

ITE K 23R L F TR0 (General Circulation Models, GCMs) &3 & 247 & (spatial

resolution) t @ A F:cd » M IPCCHR 4L 4 b > & — HIFL & * e B 5 KT 37 A&

)5 500 2202007 # 2 F e AR L BERORTFTRES S KA T 915022
R g FP EQ007):R 5 BRI AR LS TR LSk d W E B GCM BN H 5

FAALEASNIITERIEG A eehd B0 23p b chf GFRMT N FIEER A



A G R f AR 0 IR R GOM B R B R AT A AR o
GCMs ] &) 7 4% e % §6 Fen % 541> 510 g 24 § 2 GCMs 142 (7 /1 #-GCMs
ZENFRERIE KRR RLTH

FRGRRGZAZALLEAECR AP RNAPEIER R B R

2 GCMs enF i %% 00 2 B R iE 2 > 217 %3 § 1% #5¢ (regional climate model, RCM) £

BOR( 5.2 2 ik 5,2008) 5632 < R I MR FLF R THE A REF U EE 2
BB G L2 GCMs S 82 §F BAREFH AR AR, 2012) § 5% A

TR FIGCMs st % 20 G Rl TR G A FF 4 &AL F4 $L 13 1 (Bias Correction)

(Li et al., 2010; Murphy, 1999; Takara et al., 2009)3 fﬁ— Fal B2 T B il s PR AF 45

ERF RGBS L IERTR S F RS RCEEEL T F % LSS
SR LS FRE ARG, 2012 AT P JEECRELIZIFE RS2 ¥ A4
WABD G ZEARP  LRP AP UELBISEBI A RERZ A R

FABLAIRBEKZ GCM FREE G RIBETHEF AR AFFE 2T L5 4k
2 W 0 4o (3-6)

X

m,0Bs — Hm,oBs _ Xm,GCM ~ Hmcem (3-6)

O'm,oBs O m.ceMm

ETIRS

e ’X 2% m gé’f‘lﬁ/?‘} M %Lvm”m—li”m’O' PlE % m? et ®pgx

M T 2. OBS & GCM 4~ %] % & gLip| B & GCMi%?JL". BT MR EIRGRER

#- GCM ehg B 73 0 0 F BT @ X PR N2 X 0 (8G3-7) 0 A2 @D

® X

m,baseline

PIT S B (3-8)4 7 » B A K21 g4 - Ko pIAKF RS FR

moml E s 3 1 B BC
R /?J B2 X m, projected

¥ LN(3-9) & T o

O,
BC _ “m,0Bs
Xn = ( Xoncem ~ Hmcem ) + i o8Bs (3-7)
Om,cem
X BC _ Om,0Bs X GCM GCM n
m,baseline — _GCM m,baseline — Hy, ,baseline Hn ,OBS (3-8)
m,baseline
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O
BC _ m,0BS GCM GCM
Xm projected — __GCM (Xm projected /Um baseline ) + /um OBS (3'9)
m,baseline

L

BC BC e 2t
1Ry 7 ,baseline /um,projected A E} *\‘ (3'10) 2 ?\‘

—N
—\

[N

I {8 en T 3=

GCM k4 22 i % B AF 4 0

N

G-I 7 » B2 55 L EATC2 % a £14 & Rprec® B 1 X (3-12)% X (3-13)% 7 o

(o)
BC _ m,OBS GCM GCM
:um,baseline ~ _GCM (/um,baseline /um baseline )+ :um 0OBS :um,OBS (3-10)
m,baseline
BC _ Omoss ( GCM GCM ) n
Hp ,projected — __GCM Hm ,projected — Hn ,baseline Hu ,OBS (3-1 1)
m,baseline
ATEC — ,,BC _BC _ 9moss ( _ )
- :um,projected /um,baseline - :um,projected :um,baseline (3'12)
m,baseline

O m.0Bs ( GCM GCM

BC BC
Rprecm = /um,projected //um baseline — { /um,projected /um ,baseline )+ lum ,OBS ] :um,OBS (3'13)

m,baseline
B EABINHEECR Y L ) THERE TR BT I N

(3-14)% £ (3-15)% 7 ©

T =T TATS Viem,m=1tol2 (3-14)

=P, xR % Vtemm=1tol2 (3-15)

BArepEn? AFFEC B2 G2 RR2a Rl BE NEF LT B

FEAFRT ARET PLERZ A BLAPHE R AR F R T LE LA

~

PR R PR RLFRTH P F R SHNEEEREC R AL P
=gl SRR A B SR

-BRFRTFHREIHA AL G B EA TR S L pEF R A TR 2 2
AL EATER AR ASRERATRL [ EAETHG ARZALE G L TS

M2 kaFEad FUAFTEHE-TRFAL A IR T E2 4 % £ S5



B P e LR p 2 YRR i kR T EAERTEF LA ERT ER
FRPF ARG AR R RO RAETF I L PRA F

% 7 #-11 Pickering % 4 ** 1988 # #7F B2 f R F F A & A HGY G AAAH D B E ARG E

AR 2B FEVAL ERZAERTEREZ IRPEFRFRF R & 2 S
R BFLEFE R AR T REER A G LSBT AFF RLEAG AR
R B T2 0 F AE B R R # ©(Goodness of Fit Test » GOF)# #| * % 45 it

A2 A ST E R LY A A G PE i GOF f 22 A G Solicts o 1
felb e d B2 My e ra B8 A1 SR 340 A E?  FASHP R
RS EFEP RFAP PSR PRS2 2 PR R 2 RE RS &
EEYRPFRRRZAEHRIAVNIE-BILAGRIFEAL A AT RPFR R RZ A

EHHmANERI LGt ER E kAT 22 A E o

£ 85 AMK
[ B %@ EH Etrym

T 38 A 4

B

E

y

Pl F 2 o1 ok B

y

| FrALmETH |

s

W34 *EFTHEFER

341 pPEREARBEHEES
etal., 1988; Tung, 1995) » & = 42 ;% 4r38 (3-16)#77

Ti :/uTm+pm(Ti—1_:uTm)+Vio-Tm l_pm2 (3_16)
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FG-16)" Tis ¥ 0% R g, AHEF M TEERpEFm P TR Tyl -1
A 4p B % #c(First order autocorrelation coefficient) o v 3" &8 § 1 & v N(0,1)2 “E #% %
B o A BLFHFEES MY 2R ERL o HEE o L) P E - AR RBK 52

2P TR R HigehE - T Pd - X2 BRE Y —lijm_}i FTETOp B R o

3.42 pEKEHEHES
L FiEgd ot

e BT E AR Y - BE R AP 0 AR 8T g
Richardson(1981)#% 1 2 i3t > 2 4pk » = T e TR G H kg 0 B3 20 ¢ % 1-]
P S IPp a8y > 275 PWW); 29 ¢ 5 T-1p3"%apr> 5 1P %
G s A7 R P(WD)o $5 1 $- % WA 2393 452 (0,))F % RN ¥ RN
PR EAE PW)RF > AR P SRR DR R E - Pt AR Bl
oA PR R A R SRR P 2R A P 2R P(W|W)& P(WD) g ¢ 3T 35

> F B RN -} ¥ & %3 PWIW)& P(WID)BF > #]%32p 2% ap c H% 1< %axt

(1) £%11x%a£>0 0% RN<PWW)  BI$1xg%a;2p R$1372 ¢

2 £%I-1xX%a£=0>04% RN<PWD) RIS 1X §%a ;E0 %1272 &

ug,:&
2."% % &
aRi BiEEER ARWI(CDR)HFE Sk KT > 25 ¢ 0 Fa Bk

¥ #% * ip fc~ @ (Exponential distribution) (% & %, 1997) » 2% @ 1345 £ 3 k1(2000)2- # 3

F:\f; ’ 2?’1_1'?4* ‘?F;}ﬂg’:/’a\ IR ?;#i’fé,%“ & I "J‘}? 4 Fpt g ;i?%"? %ﬁ;ﬂﬁx’\’é‘ 2
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oAl S A LSRG E AR TGN Y R o B S iy 194 T 4y i
Hag o s pR TG %‘fiﬁ%? Gamma 4 i fy it "% = (Bridges & Haan, 1972;
Castellvi et al., 2004; Vicek & Huth, 2009) » F]* 3% # 7% 2 ~ Gamma 4 {F 35 if ' &% & >
PLeb o ERARE D g i R N G AR AR NG B Y 2t THLEE S R
AEILE T 2 B FAREL TR EERL FRE N AP EL WIS T om el
A s madk? o BIJ1* GOF e T E b S22 5 A dolic RpPE 02 ¥
B SR AL A BT
(1) dpdcs &

A G RS ST RGBT A A 0 bt E A B BB LR
S Be( (3-18) R % & £ 2 HHRE -

F(X;,u)=1—e% (3-17)

P=u,x[~In(1-RN)] (3-18)

FEANY o pE T R(em) @ ANGAI8)Y PR pEAR(Cm) 4y 2 Fm T BA

%2 Tiatga £ (em) 0 RN & 4350, D395 A G 2 W 5 #ic -

(2) E2ET BA G
E5ET 0o G2 A B F ST NG19DE T 0 aNG-19)F caE A E S
B 5B A5k Sl B3R E S AR (320)% (321 TS L Y v THIE(u)E

BEEL(o)RET > a%a 07 UELET @A F2LF SB35 (3-22) 1% o

F(x;a,ﬂ):l—e(:) (3-19)
1
_or| 14+ 3-20
U=a [JF,BJ ( )
o’ =a2F(1+£j—y2 (3-21)
B
P=ax[~In(1-RN)]s (3:22)
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F(3-2002 ;4(3-21)¢ > I'(+) 3 Gamma & #c > ¢ >> Gamma S #c* B 4752 - F] o 2 B

]

\\\?{r

BRZIRFE  REERESINFL Y PEEZ a2 B Sl B3 (3-20)2 a

EUTEE2 AN AR 0 £ & x X321 BIAGB21D)T 2B 5 7(3-23) ¢

;ﬂ“(ﬁé]
gzz—l—ﬂz (3-23)
F(l+]
p
4\1 %_Z 5 1}‘\4(324),—,3. %%%\B*ﬁ‘i&ﬁ{’ |1B*§:“l§‘_%\#€“ﬁ';%l ’3&35%35%‘
TR TATET 2 0k B S

:F(Zz—l) s o
FO)=———F u -u-o (3-24)

r(z)

(3) ¥ %8t A6

HOpHch 04 G2 BT Sk KT A G F RA SHApR o 3T

ZAFRel s TR H Sy A G o AR R 2 H

iw:;

B puE A

S¥cw s w2 F SHP]N(3-25)4& T o

. z{/”tm <[~ (1-RN)]} (3-25)
1.191

XB25)F oA LAY 2 Tiaa Rom 075 % 1191 4 %#ch] 5 Selker 2 Haith (1990)

T2 il o

(4) Gamma 4~

Gamma A 1 2. % f % @l o X (3-26)% 7

[<3)
rik,—
F(xk,0)= 4 (3-26)
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. X\, . . . .
7 (3-26)¢ > r(k,gJ 5 MFF 7 = % Gamma & #ic(lower incomplete gamma function) > F(-)

» Gamma S fc> 0% k& 5 ¢ & 82 Ak e VEBTIE(M)E FERL(o)

0 BB 2N APNN(327) 8 N (3-28) 0 @ MPF A % Gamma Si#c(r(K, X))z B B

XEF L R(3-29) 4 F o

u=ko (3-27)

o’ =ko’ (3-28)
© Xke—xxl _X ©

__ézk(k+1) (ki) (ke Zér(k+.+1> (3-29)

d 3t Gamma A 2. F S A 4 RE 0 FL AR p R RIS BEZ 2 5

H - BB ARN)G AL R A BE o REdAa R EA N X(326)7 o

Ik

L
B ©

M54(3-30)5 B G PR E A

g(x)=F(x;k,0)—RN (3-30)

3. GRAFRTEAZ AR AT BRI

F""‘“‘i‘%’*"“F’““zq}i"‘\‘vﬁgg"%q}i’ﬁ_?"f% r T;ﬂi&;&-\qm?_ﬁ_

M iRy GCM B AR T R R B2 FERIFNAp R » R R Z R 2 Byt n b
FI* F i RBIERZ Y Tiopt 2 P I RVBLIFLF RA %13 N et (3-14)
BE-15)T7 R EEF REFENTFIALFFRBERTLFRTHR

343 2 R@EF R RENER

Pt B ARBFEF R T AEARREE RF TSR RIEGRE AT &) PR
CRZARTHOFMEIIERTEREAL EAZARATELF R EFHN bk
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ATEZZ2EATEERY AR BIoGhta g oA Nk TR gAERE A 2
AT A2 LR T B AATIARACR] 3547 c FER P A G REARFERFE L

PRE-RFERIPSEIFTER T PELRYZ L) PFLERE o T LHE A

T2z 24 - Madisd A qE A LR ERDT ZREEP o

|

=z

day t-1 is a rainy da

Yes

—

ainy Day

Rnd<Pe(W)

{ Not storm event

(daily rainfall) Yes

‘ Hourly rainfall ‘

WV

W 35 2FFFIRZF EFTHESHSIEAR

1.7 & 3§ 2

a2 E A N E 0 P(W)~P(WW)&t P(WD)i:-%3%p &2 2 ap 4ok izp
SR D O PAEEP AT ARTE ARFEFL BTV EEFNG3)EA

&=P,,(S) foreach month (3-31)

F(G3D% cei (ODF 2§l  P(S)% 7 m ? 2 kA F AT > my P il% 9 L g4
MR & RTEPREXE AN 13 2Lk EE o FUFHEED %A S k
AREEESMAEAIREIZ LA E A FED A2 ERTERAL M3 82

ek
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2. & &

Fopitpate FLEEGOF R d 342 S5tz 4% A 5 Hk
PRERF I BF Ao AR E N 3o MR e A EEL L ARRTERE
Rl % = 55 i f 4 & (Pearson type I distribution > PT3) 2 ¥ #c L f & % = 54 7 (Log
Pearson type I distribution > LPT3)45 i "% & & o b #h > d 0k & F 2 Tl > > ¥

P G560 ~T7-10 % 2 11-4 2 B3R AR APEEF N RELEDEA E 2 ¥

(1) % = # A § S~ 17 (Pearson type I distribution > PT3)

FIEARGA GBI BAESET UNG3ET  E R FZHFAEHAGA
AR VEEESFFF(K)EE A 2 B N333)RE -
p-1 X=y
1 _ _| 227
f(x) = (3i—21j e () (3-32)
or(p)\ 6
X; =X +K;S (3-33)

XB32)F 05 Rl fLAk Gl yRIL =l Gl X(333)¢ > X L THA

EoSERERA I FF T REES FAFACARP I 2 KA R

(2) H#ch f gk % = 4§~ % (Pearson type Il distribution > PT3)
HEAFEFF 2L T2 BIPRIET UNG3DE T E5GAREGES AP

Fog B* A4 R R VEEY BER S T (K )E s 8 G058 333) 7 EF -

f00 1 Inx-y, AAG{MQHJ (3-34)
@dm) 0

y

RG34 oy ARG X B0, 5 TR Gl B, 54K Bl p Bl S =¥ Gk
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3.5% A

BIR R F A A58 T ] 0 ¢ 3% Huff(1967)4% ) 2 T 3532 » Pilgrim %
Cordery(1975)# ! 2_ % B T 5% > Yen &2 Chow(1980)3& 12 = % A% »Powell & £ (2007)
B aAs LRI BEPEA S fI B TR R 22 RSt 10 ) )
B Gpat PR(AEPE) 2T T PR A B ARl AR A A+ G E 408 (1990) 41k
Mz R EEAE R LEFIEFA9NTI AF SRR AT kY R R S
POEAIURT R A, 2001) 0 F1% K B A GEZ A AT B RE KA L 4o ] 3-6 4om
ZZBRAF FAFE I FRATLGEZ A R 0 FIBBAAZ B A
Pl e J)enptaE 52 F 5 o T o FTY ¢ gk Huff 2:8 (75 4447 > d 0 Huff % &
Atrd Alm g LA R IR AT A A e X F AT S PR A
DAL A Ap ke > FH I Huff 227 a A 490 > 2 s XM 4 e L
RGP F AR AT 2 A o

Huff 2 95 R s pEA 5 4 5000 BN B % - ABL 5 - AELZ § = A 8LA w4 3
"E % 4 PF 25% ~ 50%% 75%Jk > 17 Huff 238 7 AR E P RAHE - e
A &AL RBAEER DI BA PR SAE R WL T -
PARR SRR TR G g FT oA MR e E LA Al R JHET FGFRF, 1999) -
Huff & 442 &= ;2 5 : (Huff, 1967; 3.2 %, 1999)

(1) R EFEE2 8% P B a2 EaplaFi o
2 FrHaFEz AfpEFTA T -
(3) #rHAaFEAFXAMAINCFE L 25 24 BRFM G ) 2 F

PEEHRENE T AEEARR(P P~ s PRI A 2o T R

f A AP B R o
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B s B o e $
—
=R+ (R),+ (R,
—

s = [(B), (Re),+(R), |
gzﬁ[(P24)1+(P2,4)2+ +(P24)n:|

Wl 3-6 £&rIE FLEFI IO F(ERCRTR

2810000

CRT RN E - BER TSR AHE AR

2800000~

2790000~

2780000~

2770000

2760000

2750000~

TM2-y (m)

2740000~

2730000~

2720000

2710000

2700000

@

2690000

T T T
240000 260000 280000

T T
300000 320000

TM2-x (m)

T
340000

B, 2001)

45 EHBFETEAZ A BRI HEED

TEETEAIECR AERECRL > BRAF GRBDFRT L RS
MY GCM B AR T R g2 TR RAR R » AR RS T o I
FiERBARZ Y T R ERBIFELF A HBZE S N e f255(3-14)
T m AARPREF RS RN Y R AR T2 kAT R FML A
AhFEFEA AR I A TAHEEAT AR ERD S ZEFB Y ERAT
ZBE o BERZ AP HFRLEEF RN RFAL F RREFRT L5 TR
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BRARERATEZARITRFIPI AR RMNARE ) P2 ARTEE RS
Fit2 TR (i F )R FAPF(RE PRI Bl A k2 " F5a 8 (u )t #
(5(3-35)) & d > 23N(3-35)7 o m A BRIy B o, 0 ARG KAt 4250 T L
RfE 2 FIRRPZAIFBI S ZRERE TR DB E G g R
2% RS RBAEEPERLZB TN

Py + 1, Py = g i=11012 (3-35)
(1) B4k

b3tk TE2ZaEr iz BREHA1~4 7 ~5~6 2 %2 7~10 * )itdh » FlH BX Ak
- BEHR L) pERATETORE2 BTG E kAT E T oA 2 31 H4p
o T a(3-36) k- BREHPM L) PEAEEEAZ TORE G

. + =
L R

NGB3T) s A BEEHP E Y B2 4 F o B8 (3-38)% 8 (3-39) % 7 o

ZﬂnXRXPn"'ZMzXRXP _z:ulf (3-36)
Z,Uif

R= 3-37

Zﬂnxpn"'z,uizxpiz ( )

My = py xR (3-38)

Hiy =t ¥R (3-39)

(2) fI* FHE2 FRERL TN GEFSL

LARSIPE S N i /‘f\fg@li”m}»’fﬂﬁ-xﬁL\‘?ﬁf&g GEFEAT R ANE Y B EAE
B ToEs ERGp I RrES P L ) 2 THE 2 EERLIT UNG40)% T o

BEFRARAATELIOEARERLITFN 4 0 ha T8 5 2 BRI 7 256
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P2 7~10 )it T A RRERZER THERZ EER LT NG44 EAT 0 @ d
WERELAZZBEFEH T AEATE T RBEEFXEE R AL BRE S N TS

2. Ti9E % LR g X fo’r‘?“ﬁﬁ: B ‘?“ﬁﬁ?i\:? rN(3-42) % T o

o, =axu +b i=1t012 (3-40)

=a,xu,+b, 1=1t03 (3-41)
&:a3xﬁ+b3 i=1to3 (3-42)
Oi, il

F(3-40)7 a2 b L et R L Bl K341 0 a, 2 b s w e 2 Gk
A 50(3-42)¢ b a2 by Eow F s TR 2 ke

7-10 P Ao WP EREEEAEEZAEB I fENEE S BR LY p 2

e B RAF A PEAE ¥ TIEERER L 2 B AR kg % P 7-10 7

AT AR Ta R e kA i ka2 MGT A7 5 N (3-43)~7(3-46) :

, (3-43)
,u71P + 1, Py =
v | (3-44)
g By + e, By = g
;u")l R, + :u‘;z P, = Ho; (3-45)
(3-46)

ﬂ1'01|:)101+/‘i02F)102 = M+
d 34K % 7-10 * L’I‘J,uz 2 PoApR o T is F e EARE B0 ,Uvz 2 P, B~ % ﬂ;2 2 P,e

B8 (3-43)~ 58 (3-46) & » 5% (3-42) » B (3-42)F B L RN (3-47) 0 R (3-4T)% R EIR R 2

AR G 38 (3-48)2- A5 5% o

(ﬂ;l +ﬂz;1 +ﬂ;1 +/U1'01 ]

' 4 + g, + o, +
ﬂ—?_ag y ' ' ' ' +b, =a, X{ﬂﬂ ﬂ81 /U91 ﬂlm} b, (3-47)
O (0'71 + 0y T 0y, +O—101J o5 +O_81 +O—91 0y
4
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—u,P —u,P —uP —u,P
Hye =K +/us;f H, 2+ﬂ9f 5 +lul()f Hy
P, P R Poi

0 L dog
:Z#_ﬂzpzzF

i il

:Ll;l +/ué1 + ﬂél + ﬂ£01 =
(3-48)

il i=7

10 ﬂl 10 1 ~ Vi v ~ ~ .
£A=Y 55 2 B=P Y — o BIN(3-48)F ek 54(3-49) 0 @ X (347) % SRR
2 AR TG 38 (3-50)2 )50 o
H1 + fhyy + Hoy + oy = A=Bs, (3-49)

Oy + Oy + 0y + 0y = (,Uln + Hlyy + +ﬂ£01)+4b1 =8 (A_ Bﬂ;)+4b1

, (3-50)
=(a,A+4b,)-aBy,

-7 (3-49) % X (3-50) % B 74 (3-47) B 32 (3-47)F 2 B 4ot (3-51)0 X (3-51) B ILiF 15

T 18 4 (3-52) -

05, +0g + 0y + 0y (a1A+4b1)_alB’u2
:(a3A+a1a3A+4b1b3)—(agB—alb3|3)/f2 (3-51)
(a,A+4b)-aBu,

/U'z Hy

o, a0,+b,

'\ 2
(a,a,B+abB-aB)(4)
+(a,A+4b —a,a,A—aab,A-4abb, +ab,B+ab,bB) (3-52)
—(a,b,A+ab,b,A+4bh,b, ) =0

B3 (3-52)7 KfFpy 0 BB A S GA)NGAO)TT KR E T 2 gy o ph o S
(3-52)¢ 2 4b,~4daob, 2 bbb, 7475 FEEE N S0 BEA T 3 8w P

FERPFEZEFES Y PP -
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|l

(3) Fl*wiEiple 2t T5%
PaE- BRERMLEAZ AR LA BB LENG53) ) BRAARF FR

BEF S - BEEAZEAZ 2R a2 a Pl ERHELERPRE S BRARER T 2

FAERFTEFABI ARG TP ARERZZEER2Z R FWLET NG5 E T oo

% ;’ T (3-53)

DM %P
WELE o

PUT~10 7 GBI 2 B S N 2 (3-55) 5 N (3-43)~3 (3-46)2 B 4o #-5¢ (3-55)

or 58 (3-54) 15 0 BT (7 58 (3-56) R 4 o

0 ' 10 (3-55)
(ZIIJHRIJ-’_“'/’IZPZ = le'lif
i=7 i=7
10
Z/uif (3-56)
i—7

k)P,

PR L1 RO (343N (BA6) T T A R L T 2 g 0 @ N (3-56)A F 2 HTA” R
PEEEN ) VA7 Fpt o F A Bl R N(3-54)pF > VOB BN G EpEdp 2 )

i>#p o

35 B ¥it#H

GCMs #5 8 $43E 2 w02 [PCC fexk i 2 Tty T 87 g REFERAGE TR
T AR R ELFAEE GOMs A HE @ hF % & S BN ST RHRA - )
SEITE - P0G A RS GREEALF LSS LF TG
Bt DR B A GREEA L LR P LA AR T TR R

o

s

PR B E R A T E PR AR R



3.5.1 GCMs # i % %

1.2 IPCC e =b 3% & TR 7 4 47

IPCC et M7 HE P F 1 GCMs enfi m T4l » 7 3 #» E* IPCC b=

B = AIB~A2 2 Bl = A F 8 010 B GCMs £ 7 4 #7° & %] i CSIRO-MK3(CSMK3) ~

’

GFDL-CM2.0(GFCM20) ~ GFDL-CM2.1(GFCM21) ~ NIES:MIROC3 2-MED(MIMR)

’

INM-CM3(INCM3) -+ IPSL-CM4(IPCM4) + MRI-CGCM2 3 2(MRCGCM)

MPIM-ECHAMS5(MPEH5)~NCAR-CCSM3(NCCCSM)2 UKMO-HADCM3 (HADCM3)

[

b 10 i GCMs z 4t fz & 421357 d [PCC Data Distribution Center (IPCC DDC) j& #7

GCMs ##iz A a Fwpsbfe F=a EApM L4 (2 3-2)7 ¥R IPCM4
$ MIMR #5833 B Bpl2 " A A5 A 472 % 2 3L f 498 » % 77 IPCM4 &7 MIMR #
FHEECE A ARF R F EE A T IR - 3o gt b GFCM20 H05% & 4 ik 2 Ap B
G 027 BN ) LA R A ek ) Tioa R R MAEAPM S 24K
BHONPE R RAE R4 A R o @ & RMSE A 452 % (£ 3-2)K 7 o Sk Z Ag LRk H
took#p g ok p 2. RMSE 4 X 4piT > ¥ 45k # 2 RMSE + R % k# 2 RMSE % & >
@t &xbP] A INCM3 2 MRCGCM & #2558 fe4s k8P 22 RMSE & $# i< » & MIMR 2
Rz Rz kAR R e Y A RMSE @43 i 2.7 B MIMR #2505 708
2 kR R Ed A g2 B4, o

VL 7k 65 iE GCMs 2 & % (& 3-3)% 57 » MPEHS &2 NCCCSM #5538 £ Mg it » £

H E MPEHS &3 Bip|sb39 5 Boi2 2 #5558 o i MIMR $558 4524k % 45 L 2 4R B 1A B

F 0.1 2 0.03(% 3-2)> %7 MIMR H:  f3a § 2204k 2 4gLisk2 %A £ 5 B 4p B
Mo 2Rm o Bt ArF L H RMSE B » R FHE L4rauli %3 42256 40 ik

TR LERRART A hEFE i S B 0 e BABS BRI et B RN S i ep

AT TSR F ST H R 2 e PE R 2 VR AR E T o
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% 3-2 Blzk¥& 72 B GCMs 2_4p B {227 RMSE 4 47

R il A5 L A&
P R |RMSE [RMSE| R |RMSE|RMSE| R |RMSE |RMSE
(dry) | (wet) (dry) | (wet) (dry) | (wet)

CSMK3 0.50 0.54 0.64 0.45 0.51 0.61 0.31 1.52 0.42

GFCM20 | 0.65 0.71 0.77 0.59 0.66 0.75 0.27 0.89 0.66

GFCM2.1 | 0.63 0.52 0.68 0.62 0.44 0.65 0.53 0.91 0.47

HADCM3 | 0.45 0.49 0.67 0.46 0.42 0.64 0.66 0.64 0.43

INCM3 0.46 0.68 0.60 0.49 0.63 0.61 0.71 0.37 0.41

IPCM4 -0.13 | 0.51 0.73 | -0.15 | 047 0.73 0.02 0.85 0.59

MIMR 0.10 0.47 0.53 0.03 0.65 050 | -0.28 | 2.69 0.76

MPEHS 0.74 0.42 0.57 0.75 0.34 0.54 0.88 0.76 0.32

MRCGCM | 0.36 0.59 0.71 0.46 0.53 0.69 0.75 0.31 0.52

NCCCSM | 0.67 0.49 0.63 0.74 0.41 0.61 0.85 0.62 0.37

% 3-3 B L2P3E GCMs 2 & 7 % %

B 2t 4R AL e
CSMK3 4 6 6
GFCM20 8 9 9
GFCM2.1 4 3 6
HADCM3 4 4 5
INCM3 7 5 3
IPCM4 9 9 8
MIMR 3 6 10
MPEHS5 1 1 1
MRCGCM 9 8 4
NCCCSM 2 2

N

M BEe A R T RAR TIAPEE A RO EER TSNP ER S
FRAPE AP T AL TR LR & 34 M REFES 0T EYERF
RMSE FiEiEcha 475 % » d ¥ F8cE 5 047471 P OB P HEE > A dkiE i 1
PlA 7 3B s8p P F 13887 1% &M% § RMSE2 PHEE S 04 FF > 7 i

GCMs #75 Blebd 5 b chfiimg 2 > @ 5 RMSE 2 L 0.7 % > B 3 Biplak % 3
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s

1321 GCMs 2% #tdcs &> 87 5 RMSE (P i 8 i v > ¢ $ 5

ot
7,
-

—=
3

Hiost 20 RMSE #5873 ¢ &% (0 PP i@ S ) 2 i enfiRa 2 Fla @2 P g & 2
4 F)p RMSE 2 FPHE@ 1242 04 2 07 BF2. 0.6 2 05 Stz PHEE -4 3-5 %
Y B RMSE FPHEE 5 0.7 2% o Ap B 8P E 2 GCMs $43E % % > d 3 42T 4k 55 1

A b o GCMs 22 plab2 @ B ARR (28l /i 2 0.7-0.4 2. FF » Tt > $4ph ik 0.7 2 0.4
o €S PSR N MR L EN R REZEP DR 2B Ry

AR RE il s 0.6 & 0.5 2 iz FPHEE -

% 3-6 G ikgpt A 47 > 12 RMSE 4B BB AEE A S 5 0.5 2 0.6 2 fFRdviE
&2 GCMs > 4% 3-6 2 Bz  $HiE B > SR AR LA R B 5 AP 02 0 @
* AATHRZ AR A B §plsk2 GCMs A B 5 NCCCSM ~ MPEHS 2 GFCM2.1 ;5 %%
&=L ) F $4E INCM3 ~ MRCGCM ~ MPEHS £ NCCCSM % 4 1 5558 » 8228 = jp sb or

2 GCMs #5387 % — 5k » i & MPEHS ¥* NCCCSM & #-3\F fppFi * o7 frip|zk o

% 34 7 RMSE X jph 23cP#EE S 0.7 2 GCMs $4iE % %

RMSE 0.7 0.6 0.5 0.4
iR = AR (AR D | A& (TR AR | B I ARL | B | T | AL | B

CSMK3 1 1 2 2 2 2 3 3 2 3 3 3
GFCM20 | 3 2 2 3 3 3 3 3 3 3 3 3
GFCM2.1| 1 1 2 2 2 2 3 2 2 3 3 3
HADCM3| 1 1 1 2 2 2 2 2 2 3 3 3
INCM3 1 1 0 3 3 0 3 3 0 3 3 1
IPCM4 2 2 2 2 2 2 3 2 3 3 3 3
MIMR 1 1 3 1 2 3 2 2 3 3 3 3
MPEHS 0 0 1 0 0 1 1 1 1 2 1 1
MRCGCM| 2 1 0 2 2 0 3 3 1 3 3 1
NCCCSM | 1 0 0 2 1 1 2 1 1 3 2 1
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% 35 7 iphl thdkc?® RMSE P E 35 0.7 2 GCMs $4i% & %

R 0.7 0.6 0.5 0.4

Bk
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Ok
oBh
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RlEb | AR | AR L AL FLAR | AR L AL

B
i
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CSMK3

GFCM20

GFCM2.1
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(=3 Nl BN HVSH I O3 el Nl I O 2N I O3 I O]
ol o~ |—=]~=|lol]—
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(=l Nl o B N SN Rl el Bt I ST I \S)
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(=l Nl Rl B 1A B=2 ek el Nl Nes)
S| |m|WIND|IOID =N
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1
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1
0
1
0

—_ N =N === ]W]|—

NCCCSM

% 36 #ELicA 2 GCMs $4+iE 5 %

R 0.6 0.5

RMSE 0.6 0.5 0.5

o
I o N

o

Bleh | =R AR L Sk | AR L

o
h

= TAEEn

.
E=pll

CSMK3

GFCM20

GFCM2.1

HADCM3

INCM3

IPCM4

MIMR

MPEHS5

MRCGCM

—lo]lol=|o|lwlo] =] v
= IO K= H N NS NVST B ST et VST I S
el E=N E= B H E SN E=3 I S 1 VS I i S
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— W= NN | WIN =W | W
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NCCCSM

2 TERF GRENRAGETAL 225 RELHITHEELHT

IﬂﬁﬁﬁjﬁﬁilkG@hﬁﬂ?ﬁi%ﬁ%*iﬁﬁ&&$é1%22’@

EHF R FR) 0 AT ENE - R FIPRRA T RAEY SR EFRE
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TE Ay pREFBEFE T AT 22 ¥ | (Taiwan Climate Change Projection and
Information Platform Project » ™ ™ #§ # TCCIP 3+ % )(F 7ot 3 B fe 57 w5, 2010) i 95
IPCC #7142 -2 24 B GCMs 2. i B TR F 2 B R R A N 2 B34 R 5 25 2 2 %25
D227 REB 2 ii%] HFHCTCCIP 3+ & %93 GCMs it K T wigcnE e 3| jL 2 T h 45
BEAPM g 2 Aph Gl PE L GCM BN A LT T h 2 B3 15
PE O BRIRAT FEEANGLE SR HPREL GCMs f8(2 37) Y L d i
9 i GCMs #3¢ ¢ $43E | pFit - A1B~A2 2 Bl & = fafirsi 2 7 % GCMs #-58(% 3-7) >

TR IONG R RIS St it R

% 3-7 GCMs 21 3; = F B EP

y=go g B e i Fs??f#— AlB | A2 | Bl
Australia's Commonwealth Mk3.5 CSMK35 © © | ©
Scientific and Industrial Australia
Research Organisation Mk3.0 CSMK30 © © | ©
Geophysical Fluid Dynamics USA CM2.0 GFCM20 © ©]0
Laboratory CM2.1 GFCM21 | © | © | ©
INGYV, National Institute of Ital ECHAM 4.6 © ©
Geophysics and Volcanology ay Model )
MIROC3.2
National Institute for Japan hires MIHR © ©
Environmental Studies MIROC3.2
medres MIMR © | ©] ©
Max-Planck-Institut for
Meteorology Germany | ECHAMS5-OM | MPEHS5 © | ©| ©
Meteorological Research
Institute Japan CGCM2.3.2 MRCGCM | © © | ©
Pl kPR it A e (B 3-7) A1 7 PEEF A5 2HFE 53
BMEMEZ 5 4 A GCMs #-38 H ar i & " a o b 5 B H T 5 G st B

AR AR kP T EER I IR )k E kPR TR EE LA
B RE A B3 42 1535 ArPeiE 2 BN (W) 3-8) 5 E A% 2 sF# 2 CSMK35 #
;2 MRCGCM #5538 ~ 2 % 3 #4512 MIMR 558 02 2 5 4% 4 5§44 2. GFCM21

P

3 MPEHS &3¢ o
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A& 7K 2R M 2L 4 ek e

A

% 13

Wk AR+
b K AR+

4 K I e 7 2L LA

& 11148 E14a

oK -
b K K-

Wk A+
6 KA

B 3-7 GCMs 5% A % k352 7 A,

14—
13 -
L 4
12 -
= CSMK35
Khj
EA 11 -4 + GFCM20
£
CSMK30
r N ¢
B : - 1~ .
B ol 0.7 0.8 09 1 1.1 1.2 1.3 1j4 °GFCM21
*,
% 0.9 - o MIMR
: Y
MPEH5
0.8 -
> MRCGCM
0.7 -
06 -
KRR ML

B 3-8 7% GCMs 5% = Rl B4 kI L350 & $ 1L

WRTRGERBPE X FEMB A - AR R AN L § RREBEFS I R T
ERRTEELFRRRERE BRI NI RS Ao e U E R KRBT
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BOBFLIEAFRLIPILAEF T TR ERS O T REF R R T RLARER

Ik

205607 P2 kATEREIANFELZARATEIOFEIRAL > AHTHE
Bim  Bhaloagydiph on b 7-10 "> 2 R FRERAL 2 kAT 2T
FELRELA A B AL T 5%

Fd AP hkg( 321) &0 TP RAL T PRI EATETHEG 4P

e % o F 3 HEP(W)~P(WW)& £ P(WD)# 5gF FALE & erif 4o m "% M2 fre

S

2. P(W)~P(WW)& 2 P(WD)2. £ & » g F R A7 AL RH e BhrA 2 2" T
B R R T R SRR RS

2319 A RFHEREEATELY BRI TR WL T AV

TR R 10 & 30 & 50 & 100 # 300 & 500 #
1 -29.6% -7.4% 9.9% -1.2% 1.2% 3.7%
2 13.2% 6.3% -11.1% 2.8% -2.1% 0.7%
3 6.8% 2.3% -0.8% -5.3% 1.5% -1.5%
4 8.6% 1.4% -1.4% 2.2% 1.4% -1.4%
5 -8.7% -2.7% -2.7% 3.3% -3.3% -2.7%
6 -13.8% -5.3% -3.7% -2.1% -3.2% -1.1%
7 11.0% 1.3% -8.4% -9.0% -0.6% -1.3%
8 1.8% 2.4% 3.0% 4.2% -6.0% -3.0%
9 -3.9% -7.3% -3.4% 6.2% -2.8% -3.9%
10 -6.7% -5.9% 4.2% -7.6% 1.7% 0.8%
11 17.4% 4.3% -2.9% 5.8% 4.3% 0.0%
12 -11.6% 5.8% 11.6% 5.8% 7.2% 7.2%
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0

0

0

0

0
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5-6

27.42

0.00

27.42
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7-10

25.44
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26.82

24.67

25.85

26.04

26.59
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0.02
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0.03
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-0.01
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0.00

PWID) 100
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0.00
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0.01

0.01

300

0.01
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0.01

0.01
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0.00

0.00
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0.00

0.00

0.00
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0.00

0.01
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© His_P(X) — 104
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RS
O His_P(X) ——3004

TR(AS)

W 327 AFFHRER2 8T

A gL 120008 2 A IABIA G BELEA

RASLASN B SRS PEPRT LR B

(b)

© His_P(X) — 304

13 0 1 2 3 4 5 6 7 8 9 13

TRAR(253)

12 12

© His_P(X) —— 1004

13 0 1 2 3 4 5 6 7 8 9 13

TRE(253)

11 12 12

© His_P(X) ——5004F

TRE(25Y)

PAEAEEEAERAWFA G ()10 £ (b)30

£ » ()50 & » (d)100 & - (e)300 & - (f)500 &
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@) &' hhAad

%322 GFRFEIRAEXEZZRATER > L) DRSS EFTH d 2 AR

150 L X RFHA P A RRE 132 EATE AR RAL L hA

FRERLICPRERFLZ2E AT R G FHAERAZI0EF 12 P2z bR g

L2004 A aHR Y AR EL  EATHRLABERAEREL LT

-

=
o

BV R ERFE g F kS R

JFls

REFL P EF 2 EEA R A 3207 F % FRERL 108 EEAS

AR EE R T

BTV RFEd2EEERE o

£ 32 AFFHRERLY PhAAE

i 10 & 30 # 50 & 100 # | 300# | 500 &
1 7.4 2.9 43 8.5 7.5 8.0 9.8
2 9.9 9.0 10.5 12.9 12.6 12.8 12.5
3 8.8 6.6 10.7 9.2 9.2 12.5 12.9
4 7.8 10.7 9.8 10.1 10.6 12.9 11.0
5 11.3 11.2 9.8 10.6 11.9 12.8 13.0
6 39.8 8.5 27.4 27.4 27.4 27.4 27.4
7 66.2 34.3 51.7 65.5 51.1 62.5 72.8
8 50.5 65.6 66.7 91.0 68.1 77.0 90.5
9 19.1 32.1 70.7 41.8 67.4 66.4 149.5
10 44.7 29.8 54.0 48.8 72.4 60.1 79.1
11 5.1 3.6 4.1 6.8 5.5 7.8 7.1
12 8.2 4.7 6.8 8.0 11.6 10.5 12.8
SkatitadPiEER T
Py Y2 g 2RELpAa ' h PR EARE A PERIAR A

EafiRa
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FRATERZ 24 FEAFARESOFN L > 2 HY 30 | EaRE 1S T
P2 ARG AFEEE 24 FAFAEL 20 T A N2 AFAEELAF S R T
FAE2ARPEELPARTRES A2 202002 R A4 3002 EAR2ZF %F

VRIS - B L S Sk SER -

(1) Tioa$

REEREE L PRI THERE LIRS (F 323) A FPEELFELEL
Ao REFIANEHRERARR > Ft Y T R R b PR e T R
Il kAT R AP Rt Ea T M EE BERK s kA T 2 (&

3-24)’@}%%&:’:’?’;% SQ\A\B’:‘;‘,%\ﬁ-ﬁ@B ﬁ‘E_S;}A\% Mzﬁili%ﬁﬁ;,—w%ﬁil— s F LL

_]

14 P AV R g kR LA TRIFPEESR A E 22 TH% AR

¥ EApT e

% 323 2 FRPFPEEZALEFEAEAEATELI 2 R Ti0a §

crireria=5 crireria=13 crireria=20

his sim his sim his sim
1 0.77 0.70 0.81 0.82 0.81 0.84
2 1.21 1.01 1.44 1.41 1.44 1.44
3 1.18 0.98 1.32 1.34 1.32 1.33
4 1.23 1.01 1.39 1.41 1.39 1.42
5 1.14 0.99 1.50 1.45 1.50 1.49
6 1.25 1.00 1.89 1.83 1.94 1.93
7 1.11 0.94 1.55 1.54 1.63 1.61
8 1.22 0.98 1.67 1.57 2.14 2.01
9 1.10 0.97 1.78 1.73 2.45 2.34
10 0.95 0.86 1.19 1.21 1.57 1.55
11 0.65 0.64 0.69 0.72 0.69 0.71
12 0.63 0.60 0.69 0.74 0.69 0.72
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% 324 PRFPEEZFLEEEEATETOaE

A E=>5 A E=13 P E=20
his sim his sim his sim
6.79 6.76 0 0 0 0
2 8.30 8.13 27.42 27.42 39.80 39.80
3 15.22 16.73 25.44 26.04 35.24 35.72

(2) R AFWF AW
Bl 3-28 52k MiEEz 8 2 ka2 2thkat itz a LHHIAG »d 08
A2 FETHERLZ300E FPLA/LFRFEERZET AL B L HPL
R fE S e d Bl 3-28(a)% Bl 3-28(D)FFHEE S S a2 Bk kg o d T PHEER
OBt AR AT R AP RO TFREZ AL P AL RS A
F2hkaBEpFi e Rs > FErid 2 had TR EFLEE R
3-28(a) ~ Bl 3-28(c)% Bl 328 () HEE A W 52 S oA ~ 13 24 % 20 2 A2 2tk a E (2
ARSI LA GEERET PHEFRRET AR T2 T 2FHES > FREZR
SRR A A @ B 3-28(b) ~ B 3-28(d)% B 3-28 (NFEHEE A B L 5 24
IBarz200r2 kaEtSa AFPFLATEEMET > FPEERIF > k¥
PP AR T i AP E R GRS T T P T F S T

B R PREE PR
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AOE PR L 20 &4

R VREEL A SARD AT AE N EL A AR

Fek F 2 pE L

Al TR

ESEPRZE AVt g s 576 o

\l«b—‘;:“

EHpAFL L PR AR ELSIEET I L8 Y

DhAARTEREPEE LS AN

A R

cBE A AR LR T A0 2 g

PEo11-5 0 2 90 %37

PP ERMEF AT F A R T2 IRS  FA BT 2otk s o T
'E_’J'}.F'B%ﬁﬁéSQ/u}ﬁf}nJ’

A}afknﬁfﬁ’iﬁ,\'\ﬁ__?

E2 PERE AR LY LR DFE o
2 325 A RPEEGEZAEL RS PR 1af

3.5.3 ‘|

&

1.GCMs $+:£

his crireria=5 | crireria=13 | crireria=20
1 7.4 9.94 8.04 8.81
2 9.9 10.85 12.79 16.41
3 8.8 9.77 12.54 13.5
4 7.8 12.81 12.91 12.91
5 11.3 57.63 12.84 16.18
6 39.8 101.22 27.42 39.8
7 66.2 84.49 62.53 64.48
8 50.5 98.21 76.95 84.98
9 19.1 112.62 66.39 19.64
10 44.7 94.02 60.05 68.87
11 5.1 8.8 7.79 10.11
12 8.2 11.03 10.45 10.62

Tardk

&m%ﬁﬂﬁﬂ%ﬁ@ﬁ%%%%@%%ﬁiiiﬁﬁ?@IEMM%%&jﬂ%#é

1#@1@%& Flpt F L4 47 GCMs # 2. jﬂ{’?ﬁﬁl‘i{@ FREFY R EE
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FAARE O FY VAR REFEZRRETHELIL A AR GCMs HF T R E A
Bh2 B R PEF E 2. GCMs fi5t o

1R L R 8r > F U IPCC 2k b itz 3 GCMs 2 i 1L FALE (7 447 % > i
BEITE AP AERLRA G2 RIS AT = 2 5 NCCCSM-MPEHS 2 GFCM2.1
BRSNS A R BB ARG AN RN B RIS AE S LR
INCM3 » MRCGCM ~ MPEHS5 £ NCCCSM © (5 & @ = » 3 %2 2142 8hdo A i Fai P if
N EFT REZ N F F RGN REFER P LETGCMs e % B ¥ 7
i IR B 4o MIMR #8558 A2 EAp B4 7 i > Fr a2 k¥ RMSE # R 245 >
AR EEF R RS BN A ORGP e 2 2 PR R TR
-~ ETEMEE BEH 0 FHER TEB N ENRET G FlHry ot B i #ceX RMSE
TR LM HEE > FREESES S 2 R ERE2PENGE S 2 GCMs -

A RS R REFRAGEFTAT L2 KB GCMs g 7P EpE > 1
TCCIP 4 3p A L TR H 7P 2 O BRGNP B FHE L Ryp ¥k ¥
Firerrefgz s PEE IR ER° ok @2/ PR kPrET RS ¥

KA R e s fe kB AR E RS2 GCMs 5t o £ 4 P 50E 2 LB e 4 2 PHiE GCMs

W Akl 2 LR Y '3 GCMSs #5372 £ 5 » e d 42 g8hde & 2 frae
R e HPeE 0 R F At TCCIP 3+ 3 #7452 GCMs %?F Fle S EiBgL gL o

7 GCMs 2 BenZ B 3% + > d GCMs i &) TR &2 ipleh 2 Ap B 200 2 8K 22 450K

P-=-1p

# RMSE # ¥ 4 31 | enGCMs P2 £ B 57 4 » F|p > 5 g iz £ it- %4 5 i GCMs
PPENEARL B GCMs 0 A A RBFF GRB2L LA FR > 2 CSMK3S5 -

GFCM21 ~ MIMR ~ MPEHS5 32 MRCGCM £ 5 BHViEF 8 A4 47325 o
MEEFLAB S AR GCMs Z R AZ R EFTHRERIIEFLERZ A fF

MAR o F]pt 3 GCMs £2 7P| 5k 2_ 4p B 144 RMSE (#3293 17 > ¢t & /% 5 3 20 2 18 {7 GCMs

N

BEt 2 Prag R A R B F RFRERRLELF RFRFATTET AR
PR EANT R FPERAEAKRFE T Y T APE D GCMs (80 B AR B2

TR TR FREFFLBD o ETA KTk FRPCRER -
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FREFENERT P AT AT EAFRLME L kau@m N{ FELFL R
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Frg kSN
R EN AR R T REER R O R T g A B Ao R 4-1oF A A (S

A EAE MBI IEY T - MO EA PR E AL R AR 2B

IR ARTTAH LG A frZ kB2 ke FRAEAGIR ZRERLEFZKER]
JF’%;%—E—Z%; ' B é”’k“%éﬁ'ﬂf‘?ﬁ J‘/%1;'*‘8- ARG E R RIENEERGE?2 ‘f‘?qp%i? 2l
R e
l&m
%R RfA R
%t R
R et &
FAR VAL N IO § i E RS E R - SIS AT U ol DI Il N A il R S X
MERZIEMBAFERENZ AL R BE R R AT 2 B IR A B YA W
FP R 0 IR AR B 55V 4 GWLF(Generalized Watershed Loading Functions)

S OGWLF £22 80 238758 0 582 KEARL 2B BRI 5B KT M %18

Y RRIRE A 2B REATERSEY A L B 2 NTU_WH (NTU-Watershed

D

Hydrological Model)##-3¢ » NTU WH it £ 5 ~ 3 & » 402 K ER E 3 2350 E >

HiERT RN Gyt 2 Y kAR E A, o gk sy ¢ 0 HTU WH 5 a2 =
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FPREECRZKTHS kAT EEAE s Fa R TR B 6

EEa R PEEAZ PR ETHRE

GWLF k2 #3552 2 B AN N2 4 b R < B2~ % BAH A BEAM dod ] &

42 % 43 & > @ 3 FHGVATE S E R T 2P A 44 & 5 4.5 § P A

RREHR AR SR ARD 46 B BIESERE AR B <

a

B AR RRY SRRV RE AR R & SN R R R

4.1 GWLF -k = #5¢

GWLF(Generalized Watershed Loading Functions)#-;' = Haith 2 Shoemaker(1987)+*7

BN GRS L YRR

SIS RS L E e T L P PETE PN ST
%‘ﬁ'm Ei%%"’—ﬂ%ﬁﬂtﬁ‘ ‘2:#;1& I ?qu A 43&;’%’& A 0 T 7 %’-‘ﬁfﬁ
TaEAT 0 FIP T RS R 2 AT o 2 GWLF #5589 BE-KFHd F A T A S &

P o AR R A S A N IR L DA S o

1.y £

LN

BROKEIFE G208 - PR AR IR NPV - 2R

gd »FIAEfZ kA c B R v MBS B e AR B GT N @-DET

L =R-Q (4-1)
He | A %€ (cm/day) R &% & € (cm/day) Q P] % # % i&/i(cm/day) > & GWLF
® » #* Curve Number ~ j# (Ogrosky and Mockus,1964)3+ & = £ i85 » 788 F R &
SRS 4 2

FEHE LGP # AR E T S (425 N3P E

C(R-02W,)

= 4.2
" (R +0.8W,) (4-2)
2540
W, = -254 CN, <100 -
t CN, t (4-3)
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79(4-3)® » CN % Curve Number > H & F] 3 3 f]# ~ 3 3 Fas PR 2 g 1 3K
& @ % Fe (Tung & Haith, 1995) » § @ fofeasi 2 k2 & R~ BA&0 - w0 @ 5ok
A HALGE o PPECN B g S 5 F 2 0 fRa ok A b 0 Bl Bk o 2] 0 7 CN B
$o] o SCS #-fm 4 3R B 582 CN B4 = = 55> CN1 5 2% iR CN2 5 T 35w o
CN3 BB »m CN2 E7d "1 £ 1 23A% 223k HEHR2 CNER
AE o d N kA REEE T > F S XA Rm R R(AY)R AT RIEFAEZ 7T R
B 420 £ BBLG-)RFCNE B 427 AMI 2 AM2 §%55 &3 a2 b2 2
L8z 24 £z AM1 2 AM2 7%t % 4-1>CNI £ CN3 2 & B ¥ 1295 Chow et al.(1988) »

1258 (4-5) % 55 (4-6) %o

% 4-1 AM1 & AM2 &

4 £ B 4 £ 8

AM1 1.3cm 3.6cm

AM?2 2.8cm 5.3cm
A

v

AMI AM?2

B 42 CN @ik A N3N

(CN2-CN1) :
CNl4+-—0— if A <AMI
1
CN = CN2+(CN3_CN2)(A AM1) if AMI< A <AM2 4-4
- AM2 - AM1 - 4
CN3 if AM2<A
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4.2CN2

- (4-5)
10—0.058CN2
23CN2
= (4-6)
10+0.13CN2

2#\&?“&'27]\%}

Gd »F2 RERAGH L AL oA 2 T HE RS F AR 2 RS AZE S K
B R HIRS RS RIBIRI X KA oz Rk o Abefok 2 2 RA T G FE
BFATH AT B I o A&k 2 KT T N 4T & T

Ut+1 :Ut + It - ETt - PCt (4-7)

F@-7)P U Aok B0 E B2 2 kA 7 B (cm/day) ET, % % 17 £ (cm/day) »

A PC Bl 5 %k & (cm/day) » T d Kbefos kR BiED e s kR 2 KB o

(1) #Z#4cE

EEAIRE(ET)RE 0= 27 rBS G Z R4 PET)R Y - BRE (K » 2 2
PR AL R LTI 2 ke FIR B R 2 ZEEE AL ok kA L) BT
5 E 2 FFATEGEE-9) -

ET, =Min[K, x PET,,U, +I,] (4-8)

F_&

- A FFATE 2 ¥ @ % Penman 5% B H AT EAR S 02 TR
BEAFREFBLER)E R A KT R F R RBFRT R TR
FEEAE S F 0 R4t IPCCH N g G RAGEFFT Y > FTHT LET" F & 28R
bz g f§ H H5Y 0 F)pt 4 Haman 2 3% (Haman, 1961)(3¢(4-9)):* & B4 i # w478 -

0.021H,%e
PET, =— =% 4-9
T 4273 (4-9)
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;\‘(4_9)ﬁ PETt{t’): t % /g;‘;; g%}b%:’(i ’Ht{é—"_%: t = ;ﬁB ﬁ@f‘%@(ﬁ)’em{%'fr}fi@ ,

T2 p T35F R (CC) - 4 foZ § R(eo) TR A S i > ¥ o ;4 (4-10)i4- 22

&y = 33.8639[(0.00738Tt +0.8072)" —0.000019|1.8T, +4.§ +0.00136} (4-10)

Q) HEE
Aefed KR BRI REEF KK 2 KR(PC)T d (4-11)5 !
PC, = Max[O,Ut + It—ETt—U*] (4-11)

U< 2k 32 Ta B RERLFAEBRFZ k38 4 7R RE

TERBRF IR £ e T RN R ARG LKA

3N KT kR

REGITC T kB2 2 kA 3 B@) P e fri kAT TR "2 A8 (G) %
FE 2 RA B RE DY (4-12)) 0 AR P B fodefok B - MPKE
r{]LL%/” ¥ ¥ 1Y ~k(4 13):t & FRE A /ré]ﬁé/%a Pl 5 % ©

St+l = St + PCt _Gt - Dt (4-12)

G, =rxS, (4-13)

4.2 NTU_WH #253¢

NTU WH (NTU-Watershed Hydrological Model)$-5% 5 » i% i 43+ 8 -k = #5538 > 050

% HgE P o 22 NTU WH_DO (NTU-Watershed Hydrological Model Daily Only) % -
¥ g 22 NTU WH_HO (NTU-Watershed Hydrological Model Hourly Only)# i #-3¢ »

NTU_WH_ DO # NTU WH HO "% 7 &P R < R 4|7 I o kT iy £ 2 fds

FIE AR o Ho58 P 4% Green-Ampt %38 ~ %
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pet]
(g
7‘;1
-
e
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%
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mMEBREAF MBI IRz A RRTA LA ok 2 FoRE A R 2ok 2 oK

TEREY FZ REF MEERE> A LR EIrs kA2 7 kE RE {0k 2
PORBRIGAAE P A RR A B AT AR EARE L foo b 0 & NTU WH #25
PR AYRATHR AR L BB NTU WHH 22 GWLF #.54p > #-8 k% o

bAoA LE A s Aok 2 R R EToF KA = B AR INA 2 KT M R R o

Bk Ix G 28 NTU WH #5385 £41% Green-Ampt » B #5535 » 2 £ >
TRAFEFTREEEATOZEAOBEL AI S 2B ELEA LIRS F A ER

B MR R e RN BT (414 R T

Q =R~ (4-14)

H | 2~ %E(cm/day) © R E & € (cm/day) » QR 5 ¥ 4 iZin(cm/day) °

() »%E

%814 Green 2 Ampt (19114 N E 5 @ pEL2 » %> 4258308 > H O~ B H0
A4c B 4-3 #7710 1335 B 4-3 7 4 Green-Ampt = ;% B3k JR4% (wetting front) T *F 5 —-T
e oo T ORAEEN ECREBEIELE 2Tt )T Lot 3 o

Green-Ampt #-5% # #73+ & a0~ /% F (infiltration rate, f)¥ 2] % 4058 (4-15)2 F &

#E(Darcy’s law) k428 > @ F U E > ZF 47 0 PIN4-15)7 3 ® 5 58(4-16) -
oh

= Ka— 4-15
4=-Ka7; (4-15)
dF(t) h —h
f == K —1 2 _
dt z,-1, (4-16)

K157 cqrEEG F2E R o h S RE K 5ok B3 e o BRR R E

2 AR LA 2 2 A EAFRZ R BIR@-16)F B B N (4-17)2 755
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0, ——

< n >

® 4-3 Green-Ampt » /% #-3](Chow et al., 1988)

dF(t) . (wAO+F(t)
dt - Ksat ( F(t) ] (4'17)

;@177 » AQ ZtE e KREE 443 KE 2L A B » w4 -KE(suction head) & ¥F t
o RN BtHAtFERZ RF B E o A RN (4-18)F T o
F(t+At) = F(O)+ K At +yA0{In[ F (t+At)+pAd | -In[ F (t)+pad |} (4-18)
BHFEYZAF > FEFOREN AR 2 A~ % E F(L+AL) > 25%(4-18)
2 AFH A FEFA+AL) 2 22 2 AR50 7 0 RS Tt B2 A KR+ AL B

W2 A FE R RFAPFRZ BT 2R (f,) BEBF-19)F A HEL F

% ok W 4&,%‘]\4\/‘35—*»? EE o
0 if R =0
l, ={Min(K_,,R ) if R >0and 6 =7 (4-19)

Min( f,.R,) if R >0and WP <6 < F,
B A@-1)P Faes g AR L0 A ZESL A EEAER S0 P kLS
WAFEE e RERF O R BE LAk BEGERK e R R R 2B FER
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202 23k At e B3 RE(F )2 X B(WP)2Z B » % 5 318 Green-Ampt
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B2 o] g o

ST BRI EAYEHNZEORE 0 B P 2 Nearing % 4 (1996)% B 2. 2 5%
41% CN 2 defok 4 BEGE(K, )3 8§ 2ok BEGE(K,) > 2k 4 B Gk
2B 2 R 4o R (4-20)55 7 0 2 (4-20)F 2 ON 355 % ¢ GWLF ot ¢ ON gt b = 2t

Fl o T L AE LR A A e LA L2 AS A R R(4-4)3 1 (4-6)

LZ CN &

56.82K,,”
K, =
1+]0.051exp(0.062CN ) |

(4-20)

A £ ERets > NTU WH #5824 SWAT (Soil and Water Assessment Tool,
SWAT) (Neitsch et al., 2009) 5% 2_ 3K » 4v > 3+ £ 1T k% 15 78 Ky it 3 &3/ af 838 ~
FIPE e 0§ A ATA A 2 AT B (Q)EF* (4-14)58 38 » e d 3h e LT g

-~

P EpER € FILBEHR N eiRiTA G Ak 0 PRt P P AL g H 2y

\u,
\FF'

R

\4

TrE A AR R E(Q) P R B(Q)F ERNA Rt P F P AL e LTyt r
SIS LP M F AT NP A G e A2 AT E Qo AP 2ZATIRE B R

G T A U S (4-21)3 N (4-23)E 7 0 2 AR B RS (Q )R T d £ (4-22)3

Q =(Q +Quor, )% Qug 4-21)
(4-22)
O ~1-exp [ —sIIag j

Quor =(Quor, +Q)%(1-Quy ) (4-23)
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;\‘(4_22)& ’ Sﬂag 7‘; z %\ ‘—'l—/rl iﬂ:")i lé‘:& tc 3 ,1» gi(n Eﬁﬁ& ’ “;g’:—},‘% %\ ‘:I—(n &1}1 Ié‘gt
BRERFERAR > e A23800 84 €3 9T o0 B AN GEAR) o Bl R

ey R 73 < 2 i
7T /u ﬁi E4 msi_,,.k'_%x@ﬁ; [£3% Z:t\' °

2. A48 40 7 Rk

rNFEOK BB T LR o 2 KA 0 Aok 2Bk AAREY PR B
WARERZ BTN E kA A Abe ok @ 2B -RA TR TR FF ST AT 4
A3 ARk A ok 2 kT RN T U N (4-24) 4 7

F

w =R+ 1 —ET,—PC, (4-24)
HY R Z A&k 330 E 82 23k e 7 B (cm/day) ET, £ %% 47 & (cm/day) »

@ PC, R 5 % /&€ (cm/day) °

E78
R
=it
4

[k

B BEARY ) FBEELEE 2 N N@4-25) w0 B ¢ R A B TR 2 GWLF
WV AP P 518 ¥ 38 (4-10)2. Hamon 2> ;8 Fi8 @ B ZE ]+ P22 GWLFH# 4 £ 2 48k o
o Ba R EFARFLIE Y R SEORE S T EFFARET LG 0 R Y §

e R A 2 FFAERETEF o

0 if R =0 (4-25)

- _{Min[KctxPETt,Fth] if R >0

=

(2) #EkE
BRESGRE AR IE RS SR R Aok d RS S e
ARG F AE T kBB, SR FERE A0 RBIRET
Sk BEREEAFOFEL I EED 2 2 FE P F kR kEZ R
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(4(4-26))> @ Fix G A 2 A P plAk w3 Y B+ 7R AE Max|0,F —ET,—F, | -

S

VG AR Y ks A R ERRELNT, 0 A B REE(PCHR A B T
HE SR ERE(PC )2 ] B(54(4-25) # 7 % A E (PC, )P %% Sheet. al(2010)2 3%

T N2 & T e

_[Min[K, R+ 1= F ] if R >0
PC=1 1 _ (4-26)
Min| PC,,Max[ 0,F, ~ET,~F, | | if R =0
PC, =a(F(H)-F, ) (4-27)

;$(4-26)7 va% b i FE2 S AI0d Kk R G ok R EF S R

B Bt T RAE Max| O+, —ET,—F, | v i s HpFaF 4 29 ka3 Lt s
BEZFA, 0 nBRRERN AR AT RAREEHGHRE(PC, )L | E(54(4-28)) -
pC’ = Min[PCr, Max[0,F, +1,~ET,~F, | } (4-28)

HBE WD e KR TR R 6 TR A MBREE T kg A R

FA-FHRFPFNURDFRIAAIZ KE > Flt 5% SWAT #53¢ (Neitsch et al., 2009)

»

(4293 B R BB AR (PC) > P iR G F1 S (PCy e it B R R -
RERE o E KA 2 T B 5] F]F (PC )T d 3 (4-30)3 8 RE o
PCt = PC: x PC (4_29)

ratio

-1
PCra io =l-e 4-30
ti XP(TT J ( )

prec
F(4-30)7 o TT, s kA BED R ek jrﬁ@,ﬂi.%lﬂ%@ SRS FEEST) W N D

M 48 o
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2z igj\/,,\/\ﬂs \/76/%1 PC E_k,,, EG; %,fi/r%],)‘:}, g J\% J\ﬂD\ }\;Lf;res

A RE S KT 2T D N(4-1) R o A AR T A M43 o

4.3 NTU_WH_DH #:5¢

NTU_ WH_DH(NTU-Watershed Hydrological Model Daily&Hourly)$5% & F B4 g
7l R TR 2 kY BN Bk Brfeds i NTU WH K558 4p > @ . NTU WH_DH
FRAIT AR 2 2L friR T2 R fiR BN FFARINP R R ZAEFEAL
PHEFPE O RETP A AXEDE PLE ) FIFEFREFTE (R 44)
g E A ‘El_?#"i‘% K ﬂi?]:'i’l‘%iﬁil_;f’ ’ 7*%] N3%P R4 PR E o

LRS-k Rd AT AL %ﬁ?'fré} b4 A‘%’éﬁ"f\?g ]\ﬁ] B &INL 2
KT R A RT o ARSI E Ot E P NTU WH #5582 NTU WH_DH #55¢ % B '8

7 PF 475 0°)NTU WH DH #5822 NTU WH 558 2 £ B &30 2 3 8~ 23500

e

’

BBEERITEORE o

[ KA B B fe] RO HE 5k 1 [ AN B B fo] ROBE A 35 ]

{ AiE } [ NEFRE }
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s

1.~ %

NTU WH DH #5% 7% 12 Green-Ampt » /3 #5538 ~ %8 0 2 at Bt At pFl 2

THrBEEG@E-18) F T RPEFCRMBAtLL oA d YR BHEETCRBFAR

L1024 >3 8 R BE ARSI §RR 0 & NTU WH_DH 5% ¢ 7 12 % (4-19)
21l 5 o,
A

itbh ook d BEGEKIZFEFF TR CN &> g PR S R DFRT - 3
ECNETZE2ZS5xqendagBA)Fd w52 2%a 8(R~R)*E » L & | prpr
CRMRT ORABEXRS A WAL LEIER > LS AR EAET S WS X

2ZAREERFEER)pFIARE(R,) MA@3)EES AR EAR Ld 5 AR

EL

i R Ak P E 2 CNE e

24—(j-1))R B
A ( (214 ) 5+R4+R3+R2+RI+JZRHJ (4-31)

i=1

2.4 2GR

y)

b A Timen?tA > NTU WH DH $538 7% e » 3 £ i50mpk 500 45 B 6 230008 B

\ 2

@ Pl lEA 0 0 P A T R 2 AR B R T (Qu o) R ¢ B2 A

g,\i

g;ﬁiﬂ—; (Qlag,H )ji K #E F":’ ’ BTJLLLAT 4\‘ (4 21),]. ;\‘(4 23);}5‘_1 %\ 13——/?? :’E‘_E* ’ %’A‘ L%} 54

FEopad 2z Qlag 'u QIag,H Pt E ko 2 PEIRE R R Q|ag,DB"p; Q|ag °

3. S

NTU WH DH #3383 BEF > 4 Z X R 2ber ok 2 ko S &f02 7 &

B AR W3 B TS A28 8 NTU_WH #5840 > 2 & £ £ 4 NTU_WH_DH
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BESSBER ? B 5] F15 (PC o) 82 3 245k a8 F 5 (Qu )l > % A 5 PR ¢ R 2
% 3800 5 F1F (PCoe0) 20 | FEPERY € B2 B 23255 515 (PCyy ) o el ® 25(4-29) %
/7% /%E‘ Bé? ’ %’;J—"E‘r ,J‘ B&ﬂé /'% B; v PCratlo H J:‘ I:)Cratio » é‘;‘l—"a’ EI ’7% /%:!é‘ EE_FFI‘J 1 I:)Cratio,D

B 18 PC

)
ratio

4740 E

A eRs > NTU WH DH 558 4 g P PR R Renfin™ » g v d 30

e , e

F_*

(1334

-

PR o b ERERCRY R EEfoR L kR EFR I HREER AR
Seavk o g EATEES RER KA REREIRS KA AT R
bl 2 o P e RN R SR e L S Bt b PR R R
TR EAGER S BRE B ORI EAR > FI N @-13) B - 2N R

KEFEPHRNE R THEIU B FEZARE

4.4 H5' S HER T

A &M GWLF #0282 NTU WH B0 @ % 2 S50 A 4an s 8 &
GWLF #558 ¢ #i2 % 2 8 > v 6 2 & fH - 5422 @5 > # & NTU_WH #
FF TRk B kR LT L S HF A URE - Pt & NTU_WH

BV g o BT E 2 B+ Nash-Sutcliffe $;% 2% ki PR adndicr 1 2 %

o

ﬁxiqf{é@ B4 2 RE RS T R 9 2 (Simulated Annealing) 3% A7 F S-dic

4.4.1 GWLF #;\ 28 %P

GWLF #i58 #7 % 2 S s i3k i ~CN2 i~ 2 £ F & ;428 p PR pFidick € CN2
Eeod AR IR el 24 1259 A@ER 0 Ao h- BEK
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TP EAETH - IR E - eI AR FFTAS N2 B2 % 2 CN2

o LB (43238 Bk R M2 CN2 & -

ZN:CN 2, x A
CN2= (4-32)

R
2A

F(4-32)¢ PCN2i A 2 2 4% 2 CN2 & » @ AR| A $Hk3%2 & J1% 2 5 4 -
(43D 8 kT2 CN2 s > e T 2 3-kA 28 > A7 U7 4 (4-4) 1 X (4-6) &
4 CN i o

peeb 4 Edpprtd Edperdtz AML 2 AM2 X2 4p e > T 2 f § 0 R HPR T
JFRHCN Eadr RS S EE AT ¢ 0 TmE R 10 °C L HETiRdE 0 0 TR
BAZE 10°C» PIARZ Y 5204 L > 57 TR B M 10°C Pl 224 L8 - p R
WEFRI M VHURRFLRSTEFR I e LY 26 AN K GRET JI R

N > Nt 55 A
AP LN (S L

4,42 NTU WH #ic\ 2% P 24 23 2

NTU WH 5872 S8 4rd 420 $58 ¢ 2 Slicden P 5 K8 ~ BER S K
s fook 4 BEGET D HER LY 24 T AHEF OCN2 BV SEd el 24 13
ST HAEIDFHREAE - 2RI ORIAL N L 2 x 1% 2 CN2 B B2 & ff

FENE32) RN ERR2ZCN2E £ d AE-DHINE-0)fe & 5% em ' a §FA504 2

CN & » F]o* 3 & & T 3}3{#}5 R Tl “‘*i‘ffﬁ"f‘"z kg e ’J(E'F‘?‘ng;‘ I:)Cratio ’

Bk GT {1 g R RE oA 2 BEfrrRE 4 kg Q 2 PC
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% 4-2 NTU WH #8913 43

s e
EE £AR SF S S Bgpd A K R
REBGKE | B2 mEA k1470 B -
Wi kE
ffook 4 ik
R Sl S = YR A e 1 A T ¢ Ao AR e

PREEC PR TN RGN TR LR TER
/p /\%]ﬁl]\ °

P 4 -k 2f (suction head)

Pk B R FORR BB G TR AR 0 Y RS 100 24 ¢
CN & ﬁw&w%1ui35§a’z@ﬁmsmﬁm&¢aifm2
B> fd 2(4-4)3 7 (4-6)i- L CN & -
9K ik d GWLF #-5% 40 519 K e 2 £ -
R &R = X
Qlag ]
I:)Cratio

AR S PR R FEFCRAET R R T AT SR
FELUPpREE P ILE %3'%'3[‘ [ ’J‘EFT N Q|ag % ratlo g PR %:t
s LEF PR BB SBRE - A FRR R 2B S ERER

WAL IR F IR RFLAEFLAREF RS G R FUEEHQ, X

B¢ i L JE (Simulated Annealing):g 7 0 #5839 0% 5 Metropolis(1953)*¢
1953 & $i 17 3~ R B B K A T 190 B & e AR ) 20 T L JE 2 1% > Metropolis 3%

ERe “é»' ' 1B A% 7 » & — ‘p 5117\2}}{% ’?K{”—’ﬁ“ = Z_ \%BBPE-L_\—%’I ”’ = F‘t'z"

- g2 Gk o v B - BRI 3 B 2 % o Kirkpatrick # 4 (1983)#-H#13 12 B * &

A~
4

CRESBEZ R BRIV AR AR 0 RATS L B KRR -
PR P I VA 0 R0 R £ A;T*ﬁ* A FR T i R E R F 0 4 ,T.*‘u—l?\%]’ﬁg

EATRE FBARUAUL - AT ERET AP ok R 3R EL L Al
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Yol FEBFRA PR AR FERE LR E P bt 2 Sl 8 R 97
Fio VA2 BREARILBELT AP I AR P RIKERT ST
FEAEA e e RN 0 RRBE MR R AR o RS A2 BB 55 0 B &
A RTEANMAL  EFERBERASFIFALECSHEE N AR e &K B AR
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1 e dF BRI HBEL RN AN RENNRNTZ AL FRBIE A RE LS
B-glzari-tRizE -

BiE 2 P ESBS HHEZEG AR EF Bk g 2 Nash-Sutcliffe #55% 5 e
(Nash—Sutcliffe model efficiency coefficient) > Nash-Sutcliffe $i-;% »c & 2 #c % Nash &

Sutcliffe(1970)#& 1 2. 7= % fiess 2 5 2. thdie » B 325 2 384058 (4-33)

E=l-7 (4-33)
t 2

Nash-Sutcliffe #:% »c % Bk 4237 1 & 7 HEE & 9 % EARET > FlP o+ 2

Nash-Sutcliffe -3¢ 22 afic s P & S8 E (G (4-34)):8 (7 B> A AF|N ek g b Bl &
ﬁ'{m%lﬁ—*‘qﬁf ;{_‘l-' ’ %éﬁ‘ff’z }\—ELZ'L\Z;‘J }\GFI7 #%}fafﬁ% P\?, %i{ﬁﬂljl#i’r—ﬁ

Qlag A PCfatlo\‘%; /\ WO~1 2’ iﬁ% Qlag 2 F)Cratio :‘%‘ 1 EEE ’ %“ 7T %\ x;:i_,‘,,L£ /7“? /%/;’ﬁ
WS 0 Qu k PC i 4] £ B AL 2 B R B AR o

2
Q)
—\2
Q)

;
Z =Max| 1-+ (4-34)

(@'
@'~

t=1

EREEARY o R AITRERSE - R SRR R PR
i B v 2. Nash-Sutcliffe #0585 »ed thliel &7 p 3 300 o> o ABITfRRP # 12 5 i3
P IR T ARIT 2 > ARAcuRiT 2 p wfz 5 £ > Pld BH P F AT AT HH 1 AT

BoBAP AR S E35T 8 -
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AC.
exp(T”] if AC; <0

1 if AC, >0

B; (8)= (4-35)

5\:(4'35)6 Bij ?3* %’:‘"ﬁ#ﬁj ’ ACij éﬂﬁﬁikﬁ’ 2 Wﬁéﬁ_@__ ’ ,8 =) /.w_ %:Qﬁii 7# AC|J<O E‘i;'
B A%-] Pldes 7 fE2 545 ) gﬁgt,@d B B & (Tmax) B R B (Tmin) & "% 8 *9’&(7)

T RBRLIIEFERTZAIERE > RN S RE R R B R KT AN

BRI F PR B Gk (BE IR R E M AaBAZRd " T

max

LL’ﬁ v nZ\ /’ ¥ /E_:kﬁii

45 #3\ ¥k TRE
45.1 GWLF #:5% 5% 3%

GWLF #5* 2 B30 32 $8cs i3k ik A7 ¢ 5l % @ wpr(010)4- 4 7 Pk B 1
FRARK RSk BB T2 0073 X AI* F &K 1980-1999 £ 2 & & TR A F T xb
1980-1999 & z_in & TR & FHN %% o 19 A% * 81 > GWLF 5 iz 5 i
B 2 A o £ v 2. Nash-Sutcliffe #5758 »e 3 e s 0.78 > 2 d 4 L3275 £ BI(B 4-5)7
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4.5.2

LA e 2

RBFTHET > FPREE KT T A0

3 B{J,}J’ X

e
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# 4-3> @] 4-6 5 Nash-Sutcliffe #-5% »c 5 8 s B 2P 2 S HTHRRZ 29
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BoRE o 0 RN B T PR B ORE o FI A RE PR S
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) 122004 EHIBR 2 B PR pEA R

1R g) %&#ﬁ&}_ﬁﬂi n- E °

BaE e

Nash-Sutcliffe #i-5% sc 3 a8 i 0.73 »

<

b Y
»

A
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2 R E L R Ap Rk Rt 2

Jfﬁ e J\%‘p [T S
\%*E&E%ﬂxé

, e

R E LR
R E LR
FRY o § 03 o

N

LB RIBE G RE(H 5-6)
o B 20 F R 2 BORE L R ARG OR F L R ARG M
27 R BT S LF R RH e bR PR A G ORE(R 57) 3R

dogt FOREE R 0 PIT RS KAk

SRS ST S i
i B BT RERF LR B ¢

SRy SR O S

115



2R B MR EERAOREAE A F LP RPN 0 T aokdp iR A
BOKF AR R AIERS K AERLTER AR M BT B R R SR

T AT K R SR 2 oK P 0 R 4K et P o
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% kg
_EL— —
FokE
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R
P
W 55 BkZTEFZKEMAH
-
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z

P
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B}
l—‘”—- ok B
£ S i L
PESE
1_\\
\\\?ki
e

W 57 #KFRRKNRPHKERAEERF KRN

1.#% -k 4p #%(Shortage Index,SI)

3 -k 4p #ix(Shortage Index,SI) & #-3+ & BEHPFERN & E AR ST 3 S 4ok o LAk
I E

SR 22 R ak g Bkt (5-1)

00 <
_sz[ J (5-1)

y=1

o de T o RakokF 5 20% ks 40 ik F 5 10%FF s 164

—\

(\n
LS
>
Il
1%
"
fa-
T
>
Il

Ao >N sHfmasEs Dy S o055 ys

24% k| & P ;f‘% 1% (Deficit Percent Days Index, DPD)

BokhBE R DRk LR Y RF B KT OF A Sl RS
ok e 2o $f- SHM G T Ak ges TR P 100 & p B A 4 a
K 50%enHR R E & Ak ok 10%Enk o @ 2 i SR indk kg e B A K BT R
22H ko TR OF ok TR S Bk TS Y b d P oA e Water

Resources Development Public Corp. *% 1977 # & 1) 2 4%k F & B 35 #(%-days)(Deficit
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Percent Days Index, DPD) » DPD 45 1% ¥ % ig ik x Bz P FopakoRE 2280k
SBRBUER . T h T H - R kT LXK PRy A H AR ST 2 7 R 4

$E - kT2 DPD 1Y 5 3 L4k F 2 R h KR (R (52) !

N
DPD, (% —day =(z }XIOO (5-2)

i=1 i
HY DPDy 2 % k34 k£ 22 DPDiE "N 23 kF itz fkp# - Diz%ip 3
KBS E R TP ERE A AR AWM AR PN (5-3)2 E AR Aok
¥ %2 2 DPD & (5%(5-3)) 5 & FpiE (TR o

DPD (% day) = Max(DPD, ---DPD, ) (5-3)

3r 4 gt

R-FBRFEARET » KA A Pr2 B A Bl LR F ORIk MR Pk
Bwip A owip 4 BAR AT R AR Rt A AR E s B 20 % SLP]4% 9% 33 (Hashimoto,1982) -
A1 FWARE AR Y % T 354 »epf F(Mean Time to Failure) 77 & siet 2 i 2 7
FR A BEMITFPEA B* Ak FREDY > k2 B2 Rt L4 pEd adn
FERAT G LA RREE S Fp MTTF 7 & 57 5 &k T80 § R o
Kjeldsen(2004)i& - # #-#75 B> L »c TpFF | cnlici@dl 3 w42 4 dpik 0 75 § BT 4 0z

TR R elEAR A RApHR AL Y KT R S B0 E % MaxTTR (Max Time
to Repair, Max TTR) - MTTR (Mean Time to Repair, MTTR) - MTTF (Mean Time to Failure,
MTTF)% Availability4 #4p %35 & sez w4p 4 » L Hpik2 T T VI dots TR o
(1) MaxTTR (Max Time to Repair, Max TTR) : % 5= DPD #2i% 1500 4 -K F i ? 2. =

AoRE B2 AR pE > d MBS REET AR IAESIEARE ) T T

EEwRIIT F RG> F S MaxTTR dg 1R 2 478 F 5 pad K E 242 o
(2) MTTR (Mean Time to Repair, MTTR) : * % I 324k -K ezt pF > ¥ J5 i i5-K & b2

oK E T IEERRR -
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(3) MTTF (Mean Time to Failure, MTTF) : % % T35 ¥ i@ v pFo v a7 7 ¢ T &%
ZoF ¥ EIET AR 208 K%K @ A DPD iE 5 1500(%-days) » 2| ¥ ik % 0 B 4
o H - 4ok B2 DPD @ 3% 1500(%-days) 0 Ak & 55 T F F it o

(4) Availability : Availability(5* (5-4)) % 7 &#* - = ehik K-35 K 75 » Liap
T ehpE A7 IE v B 0 Availability BAXE £ 7 5 ST BRAXFE o kAL RS
Lo
Availability = — Y 1F (5-4)

MTTR+ MTTF

VAR R E N2 R AT I 5-8 5GP B 5-8 ¢ - MR ARkt £
KFRFAFFPOEREFT > % PR LA EREENZTRE > T R [T ¥ @
¥ (Function) » ¢* *b » % ¢ M 2 A L E7T £ 7 3 =0 4 s,k fy 2 pF AP A IR (Time to
Failure) ; = ¢ “RRix & 7 EKE > Z K€ > &7 Bk 3 & F)p R & 4 »(Failure)

R s @ fd I 2 PERFE R Y A Tk SL4 »xf PR (Time to Repair) » B] 5-8 ¢ > &
P4 RFE A LRFEOFEFLRASS S 4312 28 0 B REFEFAS
4 ZakoRPERZ RFER 10 4 o Flpt H T oak kg Br(MTTR) 2 2.5 f 5 ki sel § #-ken
BREELERL 622 32 14 0 isaTion §@E@EMTTRI G 34 0 a &+ &k
1t pF(Max TTR)R| % 4 > @ % 3tz Availability 3 0.55 0 & 77 & 52L& 3 55%chpF v & %

.
[R]

&

==  Function : Loading < Carrying Capacity
. Failure : Loading > Carrying Capacity
Time 6 4 2 3 3 1 1 2

1 O I B EN

B 5-8 w4L+ A5 IH
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53 kiR 2 955 A A

BEHRIE YR AEB A G LT MG Bk AR R BT RE g
-k

ik kR B R ALK AT TG AR KRR B AT kA

‘h

EATR R % (54(5-5)) °
BB E=k BB xR A (5-5)

%%}i&igz&\:}i, S ‘é‘ptig]iﬁi}i;gxﬁ'_[j }\—f Fé);ﬁm_qu 2012 ‘&»:-,:J\,y rééfLy}L

-n\:y

CRFRA TS BREKTREEAGN AL AL B 2 A B

RIE2 Rk E RGO R R B RELTREN A0 o

1Lk B A
() =x%kEgi

KARAQ012)2 G AN kR B 0 LR £ ke § Q01002 0 AT
R AR E LR A 1500%-days~2000%-days B o gt ak ok E T A F R R I 2 &

LR 2 DPD(S0%A2AR S 5 ) 5 14 ikdy > » 5 & 532 SBEBIKLTRBR -

4 53 2EB-kEBRLEERIA (KRN 2012)

kR 1 2 3 4 5

2 # £ 1% DPD <100 100~600 600~1500 1500~3500 >3500

Q) BE* LEBR
K012 TG AR LT kR BRY > B0 kA& Ad TR b Ak R
WELEBREB(E 54) 0 % 15%20%# Kk F 2B L2 E2 TR Flpriv i $£52

ZRBR O MNP KT T R FIEFT F40%RIR G AP F BRE %o
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4 54 RETkEBARE(CKRA > 2012)

kBB 1 2 3 4 5
i K 5 (%) <15 15~20 20~30 30~40 >40
2ATR B

SRR S R RNk R R B AR TS o Nk g o 8

SR J Bk UL RBH R A LEY k1 E Y ks BE ki
2 AR H P 4T

KARAT(2012)2FF 3 ¥ 3R E 0 A v ARG H A E TR BOoR R ARELE > F AR FE 2
SRR BR T LR AR FI A EY kAT R REFT A kB
KR F AR R AR AR L 2 RIS B AT RATOR G R fIr AT
BB ATARYS R 74 B0 UAZARYS T 80% ~ 60% ~ 40%% 20% % A H A 552 5 Fimo

4 55 A v ®AELsBR(CKERH > 2012)

Xv R A 1 2 3 4 5
Lo mR(A/TS2R) | <174 174~468 | 468~967 | 967~2771 | >2771

(2) 1 %%k

KARAH012) 1 $ A EiFE 1 £ k2 AR RER SR I AL AR
05 &1 A IRAHEL B2 24D BUBES AL RS R AR R A B X 1Az

#3 80% ~ 60% ~ 40%% 20% % A 5 5 F 8o A BB A AL 56

% 56 1E¥ZEAB(CKRY 2012)

S 1 2 3 4 5

AE(FE ™) <619 619~2,400 | 2,400~8,944 | 8,944~25,456 >25,456
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(3) BE®
R ET KA RRSQOID) KSR A 73 B R KL AR AR AF - 588

THr Frt i Pk 2t 2 Y ieka (5-PHiv - F-Pi0)2 a P ie-fa e ¥

{ﬂ.
"l‘>

SRR FA B X AR T 80% ~ 60% ~ 40%3 20%H A 5 5 %K o A B
%3 57
% 57 Bu oA KRR 2012)

VAN 1 2 3 4 5
ke d fg(=F) <97 97~607 | 607~1387 | 1387~2221| >2221

3953 B Api

KHET(2012)2 335 R AR i L x RAR R KB R 0 A F L R Kk k5
*SxSEL(drk 58 b A SSPTAAF IR 1IM4ELH 150595 252

10~14 5 5% 3> 15~19 2 % 4,20~25 5 ¥ &% 5o

% 58 153 RELA B (KR 2012)

R R

DELR I E R ZIER R AP AREBRATI RO LkERBRE LR
Pk BFFRT REAGEN RIESBRE DR RIESB R B EY KNSR TR KR
Er ok EBRABHAF B B MAEY k1 k2 BEY RBHEEEH
EE@KT RS R -
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dEB I Er k2 SHEERBERA A RO P H A B RN L ERE F R
EoRFIT i Roka 4 A HE B RRB LB RERGE S BT FoRR LR R E KSR
Wi 42 ERE AT RSBk el mitaE s 2 AR BN AR Y R
ERFRITi A F Rk RRB 2L REE IR REE RECRE R B R A

(DPD) ¥ 5 434k » 3+ 8 2 £ K2 B35 R « 25 Bk RE 2 S NRp 4o

#
LR RRETHET O LA KR ERAT TR A Rk 2P ehIA L Bk R

E B2 FREET T o T BRI R 2 4 R R 1R ORE o T hsd 4 NP 2 BT

(2) B E ekt Bl

BEORED P R P NTRC R R RS IR R R FOREE R G 0 1
feifl & AR RED - T4 Ao d ek R B 5 2 R ARI LB
FoF o X R Ra KB L g TP T BB infiek o kbR g0
FIH KR AT(Q012)2 A4 7F HE » A LW B 2 BEORERE AP AP TR
b AR Rk 0 Rk R T R AN L FRRLMRT LB ERR A T KT
{rBEdiE R HenigiT 0 BRI P FRCR A Pk B o AR kg e 3 Pl

Mo § Bl d ok A A T ROKRE B L g A end

ﬂh}
i<

S do] @ ek

bl 5k stende R ek o IR H B % B S FATE P AT iAok S RE

Ydrd 5-9~% 5-11-
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2 59 A4k REITE-RF EERER (KRS 2012)
EHN R 90% 80% 70% 60% 50%

Fal 99.88% 99.92% 70.00% 60.00% 50.00%
[ 99.99% 99.98% 99.96% 99.95% 75.85%
S E % 99.93% 99.96% 100.00% 99.92% 99.96%
LT 99.85% 80.00% 70.00% 60.00% 50.00%
IR 99.91% 99.81% 99.93% 99.84% 99.96%
<R 99.86% 80.00% 70.00% 60.00% 50.00%
FEw 99.96% 99.91% 99.87% 72.23% 50.00%
v LR 99.89% 99.91% 86.83% 60.00% 50.00%
E I 99.76% 80.00% 70.00% 60.00% 50.00%
N 99.88% 80.00% 70.00% 60.00% 50.00%
LW 77.47% 38.78% 19.29% 0.04% 0.11%
AT 0.03% 0.12% 0.07% 0.02% 0.11%
TR R 99.96% 96.84% 70.00% 60.00% 50.00%
R 99.92% 80.00% 70.00% 59.74% 5.90%
R 0.95% 1.17% 1.39% 0.15% 0.37%
BT 99.27% 80.00% 70.00% 60.00% 50.00%
F R 98.79% 80.00% 70.00% 60.00% 50.00%
e 99.91% 80.00% 70.00% 60.00% 50.00%
L L 99.61% 99.64% 99.67% 99.69% 99.72%

4 5-10 FFT NI BFITERFRER S (KR 2012)

N 90% 80% 70% 60% 50%
i 99.97% 99.98% 99.99% 99.96% 90.46%
N 90.00% 80.00% 70.00% 60.00% 50.00%
RTH 99.95% 99.97% 70.00% 60.00% 50.00%
IBE 99.98% 99.97% 99.13% 64.89% 50.00%
B E 99.88% 80.00% 70.00% 60.00% 37.55%
R 99.91% 86.50% 70.00% 60.00% 50.00%
B w 99.71% 99.75% 99.79% 99.83% 99.86%
I 88.93% 0.07% 0.17% 0.05% 0.15%
3 F 99.84% 66.52% 12.43% 0.24% 0.08%
N2 R 0.11% 0.12% 0.12% 0.12% 0.12%
L 98.70% 98.86% 99.01% 99.17% 99.32%
Z R 100.00% 80.00% 70.00% 27.44% 0.02%
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% 511§D A7 3 dT ok SRR 8 5 (kR 2012)

C SR 90% 80% 70% 60% 50%
¥ ] @ 99.65% 99.95% 99.60% 99.89% 99.55%
v 99.97% 99.94% 99.91% 99.88% 99.85%
T 4 99.97% 99.95% 99.92% 99.90% 99.87%
A 90.00% 80.00% 70.00% 60.00% 50.00%
AR 98.55% 99.96% 98.51% 99.92% 98.47%
< E 90.00% 80.00% 70.00% 60.00% 50.00%
A 90.00% 80.00% 70.00% 60.00% 50.00%
= 7 64.31% 28.28% 0.02% 0.16% 0.14%

99.71% 99.42% 99.78% 99.48% 92.72%

o
o
IR

L[ 2 90.00% 80.00% 70.00% 60.00% 50.00%
AR 90.00% 80.00% 70.00% 60.00% 50.00%
B 99.99% 99.98% 80.43% 0.05% 0.04%
o ¥ 99.98% 99.97% 99.95% 87.35% 0.08%

(3) FRELT fe-k £ -2
B AR BT ORI BR AT R Bk AN LRE R

IS LLER LA TN E W AN S
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2R FT KB R
BoEH* KBS REE R F Y ORATE BEr LEBARI D @ R LF LR R

i
BUEREY KSR A ST EFF o REY KRB AR A RF TS S mikdy o b

Sl R PERKE BB KRRALE L AR T RELAEY KRR
perk e pe > o Bk ook e s 1o ek St fﬁ%ﬁ;\,yﬁ],]{;}?j
LR RO R RALEE R E T KRR E R TR E R 4 ] 2 PR

oG AR 2 R s e s 2 kR 0 TR 2RI E c REY KRB RZTE

NP et

(1) BE? KRk PR
BET kpokd i &3 93 S0%a g BERFARBEER > ok P E
AR 59 4w o AR T 35 R L AR BN KR D 0

Y 7 1B EN A 23 dE w7 o= VB 2 45 S e 5 - e 9B 3 EA
FLEE FHEANRRRAMERRPBELRL LV ELBER LG A L EEH

~E

E1'cs 1
|
; - ¢
SHESHENEER | [ HEEIMIRE
B REQ—#KE g
5) B AEERAE | I /

— N [ @mw-sams

K& 0B ERA RE EH/ S BR
i | ARE @

: }

. ~ _
RERKEL=-% KB RFzforR2%
FMEREEER BB EH  ERG
KBy AR A LMz eNE

| EHkE Folp BBk

W 59 B FpeokdiEiiniem



(2) FrRREEY KERARTE
BE* REBRBVEADPRERLERFS R R0 BEARAE GE T
HRZAR AR FIN ARERLEBAER L FRRLERE TR

# %
R G g bl gt b L R BALREE > AT L RBELEY KRB -

5.4 kTR EREITR

KFRA R AT RN RG AT R R FRETAT M A0 R BT
?i/{lri\ﬁ’ié \é\fi%\k%? fﬁ—?& ]F’itt::;:}g?g 3913‘1)%3%\]1:7’]’1‘{,,&'??&-9“{—%‘
TR EERE S FLPEE RA o AT TR R LT AL ARITE T

- AR R o AR R AT T g A2 BB L P AR AT 4RI S R E
RPN F D T i %B 0 5K %47 (Adaptation Policy Frameworks for Climate
Change )(Burton et al., 2004) % & # > 4] * & & UKCIP(UK Climate Impacts Programme)2_
# i #F & (Adaptation Wizard)(UKCIP, 2010)7% 1§ & A #E = ook k53R 4 0 @ AL
B @ Bde #FFLAFRFFTELTRE ANFENRP fe s R 2 LHF KRR
A FERAF R TINRAF B ABAFREEBAEAFR BERNGANELV

fe 2o Kk o g 5 PR B 35 2 (multicritera ordering method)#: B & 34 if & o

&wvﬁ‘é}%i# W2 ERHEB T o

541 UKCIP # i # &

# & UKCIP(UK Climate Impacts Programme)3? if # & (Adaptation Wizard)$t 113 %
A RE ehT < (B 5-10) 0 BB iT kR 2w 0 F A Rk AP BT Rk
SER R SR PRERT R F AR R ) BT I G5 R (% 2)
AR RGHE BEFEAI R ERREEIESBRE ARBHER > BT EEF R 2

PEEERHA D) FAARIRT AR AL PENATR AT FREFD

\

WIE\;?‘;’%%‘J‘}‘Z{ ;)\a’%-rﬁjﬁﬁﬁ&’llj —ﬁ—@ﬁ'g? 5 &7 'T_’\:' o UKCIP \:}%‘E’H‘_%pi"p AR
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.#flur;rﬁp\z’g,f L g

L B 4T

\m
W
(X

pl7»r 4 5-12- p & @ 5-10 2 & 5-12 UKCIP

B 45 3 4&

55 RIS A A% BN 59 5T A
N

BER ~ SR AES kR RIEEST
Mo R R it 53 FE 3% 1%

B 5-10 UKCIP 3 if # & 3= 72 42(UKCIP,2010)

2 B I e

HI LR 2D TP G ARG LPER BT AF D R ST AL
SRETFRE A LRI P FRA L G LA HE D FAR R  TE TR

CECF RTOR PR e KRB R BT Ak R FY

2.9 B2 D IR T

% B2 AR TR K S AIEB RETIER > AR EA R F R AR A

P2l

HERA S RBRSITEEBRESIT b fIr R R R AT KE A
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IR T RER AR EBR FRERNRRAFBAAITES A RRBIE RS R

FERRT A2 ki

3HI3 A KR G

B EHAIKTRER LIEBREETRG HBARF BREV LA ke
F2oho AP LR FRBHEHTHATR LT A L BB REE A H 0 2
ARTEAPEHB2LRN KT IRE R ARSI RTEFIEAD AR A4 F§
FRBEFRT 2P R E A AR GRS KSR R RBREBIIRE R AP
AORT a2 BoRa T o RIS A kR ARBSB A B> X RS B AR ER

AT R PeiE 2 B o

4*5:%4 EF:\.L‘ I—r‘ ';i%*”%i

HIA P FREF AR FEETR RRHH I~HHI LT E
FTEREABRFIRZRANE AKRBERB LA d T HRFLAFIET NS
LB AT AR RS R BLEAELY O BB TEAR RIS -

A ok v OB R 7 b 3 B UKCIP(UK Climate Impacts Programme) 3 :§ # &
(Adaptation Wizard)iZ % ¥ & 7 2. &R
(1) #»x* (Effectiveness) ©: * & & F 7 P33+ P
(2) »c¥ (Efficiency) : gt &3 fIE <13
(3) 2T (Bquity) : % ®EA R > X T BEHEE REE S 0 B
(4) SEM(Flexibility) : »> 2 FEF F H 4 AFL R
(5) A8 1 (Sustainability) : i > XL F 7 FetE 3 A H P
(6) F * M (Practical) * > K& F A7 PR R P IRART RN F
(7) ¥ 71t (Legitimacy) - A > % E F 2 2 EAAE T /X

(8) T {E(Urgency) : * % 5 -7 1k gt i
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(9) % iEM(Robust) : e f FRBAETLT 0 > X E T RRBE

(10) ¥ F (Synergies/ coherence with other strategic objectives): 3% i » % ¥ & F[ e+ H &5

BRI S

IS

Y

EHERERTIAE T ZPE2LTLER A BT RN L2 2 52 H & UKCIP 2 3
WHFER? TART T 2240k 0 B 2R AR 40T

(1) %7 D3EEHES FFE 3 AT AR ER @A KE AT KRS

J o

<

Q) ARFH TR FHERNER L P PEEFE o

() VAMIEREIALME ARHA NI S R BE R S AN AR R

R AT e
(4) TR R S RACRAIR P IR R R AT TR R

FEZFEERERS > BB R RRTRELGWMTEA S X2 R ERT 2 kA
%

oA PE NG ANE Y R SRR ARG R T - e e H -
@”%Fé‘éﬁﬂk%ila’ié\kdig’m fg_ra rFJLLL\: 11:%‘:%_@ ‘;%_7 %—ihlé‘ﬁa]'l?‘;%

FrEresz S EIRFREF T G
SHBS L RIE b

HHS LRI FEBANRPAERE LT G 20 A EATHRARZ B2 K

Bk Y SRR LA R E I B EAE R SRR R
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% 5-12 -k

Tho #feedpiTrsey

i‘l: 4 ﬁfrv,,, %E.

e 1 iEg B BT EI R A
5 : 3
s | AT S R SRS A R R RE
e |k RhEEp R EAR- L N FRpESERLE
o FAEE P EF S A R AL 2
1 BLF RTH
KRB R ARE A AT
AR F iEAG R
R R S AG A ML E s BFE 1R AR
TR | AR B AT Bl tdigar |mnos LBE2 kAR
' | kBEAT s HmA A B E 1 2 555 E
U KRR S TR | Bokak T
AT~ FAESRE | BIAFS
%
PRt IS R 1 F 4B TSGR Y R E
AR | AR R AT KFR A TR | BB
B | R BRAH AkAr v 1EAE [ AELE 1 E2 KR AR
Yo 33 A 47 B £6 4 Ak2E S LE2 EARF
ARAESPLE L EESERE
YR F iERB2 ke
TR G FRE2 ok
i 33 F]F T
FEL | B R R FaAg ot AamE  HREHAFFIAE TR
ER | AR Boka T e A | KFRAAASFRES  |Bgc ki BAEA
BE | BES KRR LA 5P AN
RO TEAR I EFEIA
ES
Rl LA KA TE T FEF k2 kT RO F RS

2 i

2.4 AR R vk mB.fFé*
3.5 v P g

R A
AL e

LR *w#é;
i TR IR E S

\\o
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5.4.2 P REpIERETR 2

FARKFEF n A7 FLAE>2A m BFEFERC ARKD bl TRg > i
2 {7 ik E B oi&ﬁ ~THERC O ERA BT EALAZVRTG ABER TAR
A RARENA S RIRE2 RIS O RLZFENEFOL ?P8j<i,i')%\»
BITHERC, TP E AL A VR ZEAS LT 4058(5-6)0 EnaE 2 R A H R

TR A REES T NG R

g@iy{“fA%*A VANEL (5-6)

0 if A'EA

S, =|5,(i.i)] Vi (5-7)

dONRAG B L RO S HERERE 0 R BT RG PR B
RS k2 S Ft AR Ol A - 2B CFmRERNT NAAE > %
ARG TP AT ERNE R PR Rl RS, AR BRI
(5-8)3Lp" o

RS; =8 (i.i') Vi, ] (5-8)

i'=1

%Q:b%;RSij B2 K] o TE REFAT le‘gﬂ'J‘f 2.7 RIEEEE (4o (5-9) 577 ) RS; =

A LTS RARE RS A o

ALA2 A3A4AS 84 5

Alfo 1 1 1 0] 3 1
A2l0 0 01 1| 2 2
S,;=A3]0 0 0 1 0| 1 4 (5-9)
A40 000 I| 1 5
A5i1 0 1 0 0] 2 3
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FE A A EREG T A NRS BRZ B S R ERE R 4o

'

S

IR FER kAR LEL > RFE i%i"lﬁ”rﬁﬁifﬁi“'ﬁﬁr’%’ifli"lii“iwd/v\

M

)

AR o BPET AAHE S B R 2 Ry v 2 =X 4B (sub-matrix) 0 53 H BT Ko
EHUPIEE I F 2 BATAEF AP E R BRI g R R I A C
EHERT R SRR A T 4o (5-10) 0 1R R S TR E A F R
Hois 3t F = iR Bie(58(5-11)) ©

S =[S,(i.i)]  iiteA (5-10)

J

n'

RS;" =S, (i,i') i,i'e A’ (5-11)

]
i'=1

ZIH RS B~ ] » FRE- HHNHE>XRLEREFRE > R N RESR
THERER 2 om B ERNT Gin g S P * A &2 (ranking summation method) >

Bt S RN L AT 2 PR LRt B0 38R n 38 S % 2 2 5 (overall ranks) o
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$Ad Fip@EBE kAR TH AL AR

RPNy

S
N
3
'
o
wy
oy
-\
I8
T
%

AREAY T R 22§ G RERKEECEFTRE L PR R R AL
R (PR 2 i B BRI R R AP R AT R A3
HEREN PR RLIF BRELEF LS FREHRT KL L)

)

N e S R R

FAE KT RS kR Rk A P RS R RS F B REHE
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# 63 P 1 EFH(SAIMKFIF > 2009)

* KA F o Fﬂi—ﬁ;(ﬁ’}}’kg,{_i%)l ¥ s

= iﬂl‘f‘ e /ﬁﬁi%ﬁl " F w2 3"3“1 ~ T RO )f‘i‘]”}‘f’\l#— ¥
FF R "‘rf]l’,—%ﬁ:‘6ﬂfgl?ﬁ$v‘iiﬂ.lisp\ﬂﬂig4:jﬁ1‘3_,‘—_5‘, NE L1

¥ ‘E—»"%J— FR U IERTHFRFALE T (B RR)

% 64 RPIFEF 2 pHREP LT RE(EAICRIF - 2009)
PHEE* LT FEHRGB(Z R FE-R)(FR/P) Pk
N e N - T k4 1

%,J(A,\?P m el # (P*F'T/E')
100 = 105 # 110 # 115 # 120 # LopiEsE

LB R 316,223 320,874 325,524 327,849 330,174 219,499

FeFIE % | 813,995 | 827,480 | 840,964 | 847,707 | 854449 | 533,516
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2 65 BHE?1ERIHEEZLE(E = o/ p)(SAI-RI1%F » 2009)
N AL E LH 100 & | 105 # | 110 & | 115 & | 120 &
Bagr |40 L AR B R — | 18,816 | 18,816 | 18,816 | 18,816
2R £ A B - B3 Am) 3,000 | 3,000 | 3,000 | 3,000 | 3,000
% ;gﬁm(% 4 ) 3,750 | 3,750 | 3,750 | 3,750 | 3,750
BT 3,000 | 3,000 | 3,000 | 3,000 | 3,000
i T % 15,300 | 15,300 | 15,300 | 15,300 | 15,300
POEP LG L PATE
- . 25,000 | 25,000 | 25,000 | 25,000 | 25,000
B WEBLITERF® 28,000 | 28,000 | 28,000 | 28,000 | 28,000
HT RO A) 1,540 | 2,269 | 2,998 | 2,998 | 2,998
Fropl® a1 EFwRAEAS | 23,000 | 50,000 | 50,000 | 50,000 | 50,000
ELTAER TR 41,505 | 44,505 | 44,505 | 44,505 | 44,505
~ERFABTIERRF M| 5850 | 5,850 | 5,850 | 5,850 | 5,850
% 66 %2R I EFPHREZ KR = /P )(EATRFIE > 2009)
wu | AR AEF B LA 100 # | 105 & | 110 & | 115 & | 120 &
o) ,ifb T A F R 1,237 | 1,847 | 2,104 | 2,104 | 2,104
HE P | R
FFEEL R 2,900 | 2,900 | 2,900 | 2,900 | 2,900
FELEFE 23,200 | 23,200 | 23,200 | 23,200 | 23,200
FeF PR Ew 13,452 | 30,000 | 30,000 | 30,000 | 30,000
b % Eph e ] R 6,000 | 6,000 | 6,000 | 6,000 | 6,000
FERM R Z S £ ed %
. 22,000 | 30,000 | 30,000 | 30,000 | 30,000
ARl K Ardm s o 7 3,546 | 3,546 | 3,546 | 3,546 | 3,546
EA *F] VA ERESEA K 7,500 | 8,300 | 8,300 | 8,300 | 8,300
o oA BB FERFE 230,700 (255,300 (266,800 | 266,800 | 266,800
67 cRNFPTMYPET RF kPR EH =&/ p)(EAI-KAIF > 2009)
* KA T TR E L 100 | 105 | 110 & | 115& | 120 &
WS o R E(EA) 1,540 | 2,269 | 2,998 2,998 2,998
S HERF(LA) 3,750 | 3,750 | 3,750 3,750 | 3,750
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% 6-8 Hen* kT B FRRBFRERM G

4E ok B )

120 # * -k & | GDP & £ R T TRk RE™ok

A2 3,850 &7 kB ;1%}%% R
K AF A SRR P | HRB L | GOMs 27
AIB | 120 & 4 ;57 513y, | FORET | IEREE | SR
kB ExE | FHE?PIE | BREZagz
Bl ) Loqy, | ZEZET | IEERRSE ) BFOLE
' K2 s WS *r kg

6.3.2 HokAF ANFIENEAKE

:%_ﬁb CERTE PBEOR AARKRKE FRE KRB LM LR MZ Y Ti’*%‘-i'}aiiﬁ.ii .
Lk 2 Z IR B FIRS KR B oo {17 Vensim MRS R 6-21 2 % IRk
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633 FRREHKTAXRS 2L FE=R

1.4 % 37K

AR ERTER LAGER RS AR 6-9~F 6-12 977 o RiypE R ET 0 AR

EREEEES F-L L0 A REREIEE LN SR PO DS & LA

=k

AR BE R R(E 69 TR IELFD R RTE - B Bk FATE B2 A

FokE o w4 A (F 6-11) 0 d 3 E 2ok kST @474 DPD 4B 1500 2 4%k %
384 5 TP MaxTTR 5 0 4 > MTTF 5 7200 f » % 7 ffikedp B ik kb 2.2

% 6-9 WL A R R RP S LR (E e FRE/p)
SI 5 i DPD &
5 %LEILLiﬁﬁﬂﬁw ﬁ%%r»ﬁ&iﬁﬁﬁgw N
4 gt 4 g2
PHEEF EER 172 402 - 406 -
CSMK35 | 148 402 - - 406 - -
GFCM21 | 148 402 - - 406 - -
A1B | MIMR 148 402 - - 406 - -
MPEHS5 148 402 - - 406 - -
MRCGCM | 148 402 - - 406 - -
CSMK35 | 126 402 - - 406 - -
GFCM21 | 126 402 - - 406 - -
A2 | MIMR 126 402 - - 406 - -
MPEHS | 126 402 - - 406 - -
MRCGCM | 126 402 - - 406 - -
CSMK35 | 160 401 - - 406 - -
GFCM21 | 160 401 - - 406 - -
Bl MIMR 160 401 - - 406 - -
MPEHS5 160 401 - - 406 - -
MRCGCM | 160 401 - - 406 - -

FAAHRAAR 1202 &5 39582 SI 5 0.5 DPD 5 1500(%-days)2 i 2 T >

B TR LG R E(R 6-10) kd w RS AT (R 6-12) 70 ok EE
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FA o 120 AF B i FRBFHET o MaxMTTR 5 7 4 4 7 4 -k42i% DPD 5 1500
GRERF L T CMTTF 5 2224 27 ¥ ik 5 2224 »@ MTTR % 3 %75 & saT a2
PPEH R 3 0 md &7 K AETE AT B-k2 Availability 45 55 0 B R AR E 2T
iR kA B0 e Availability 5 0.986 0 & 7 ATk 2 BoRETARE o @ B g
FREFET o PR P TR EF R0 2 MaxTTR & MPEHS 0 AIB fiin ™ )
W3 A ol > e MTTF fric i § i R85 8 5 8 0 on 8- 3R E #og S ahief
TRyl oo S BRN L A AT A kA5 34 4 0 it MTTF eh® it fri+ > 7 8
BECRREIAR KRG 0 B FRY Y BORFR R SIS 0.97 5 & A2 B¢ MaxTTR
Bl 5 GFCM21 H5382. 94 » B 6 558 W AgiB 10 f 0 4 5T 304 »eps fF 7 e AIB 1

BiB s BIFB MIMRH G EEG 129 §m20 % &k 5 BHEF 248 ita

;4.

% 6-10 F B RBEFRTH Bk AR KRS 2 GG (H e /)

SI & #& DPD * 3
8 ERIS M SO s kS SR SIS & v EFaT
4 i 5% L -E_L‘ 3 M 5% fu ZE_
PiEsaE g xR 90 107 - 111 -
CSMK35 79 107 - - 103 , _
GFCM21 79 101 - - 101 - _
AIB | MIMR 79 95 - - 99 - ]
MPEHS5 79 103 - - 101 - _
MRCGCM | 79 105 - - 102 - _
CSMK35 79 86 - - 94 . _
GFCM21 79 98 - - 99 . ]
A2 MIMR 79 95 - - 98 . _
MPEHS5 79 99 - - 100 - ]
MRCGCM | 79 101 - - 100 - _
CSMK35 83 108 - - 105 - _
GFCM21 83 107 - - 109 - _
Bl MIMR 83 99 - - 103 - _
MPEHS5 83 114 - - 112 - _
MRCGCM | 83 111 - - 106 - _
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£ 6-11 F a8 FdrERiINvH S 2 FEER
8 MaxTTR (4 ) | MTTR (4 ) MTTF (f) Availability
PEEF %8 0 - 7200 1
Al1B CSMK35 0 - 7200 1
GFCM21 0 - 7200 1
MIMR 0 - 7200 1
MPEHS5 0 - 7200 1
MRCGCM 0 - 7200 1
A2 CSMK35 0 - 7200 1
GFCM21 0 - 7200 1
MIMR 0 - 7200 1
MPEHS5 0 - 7200 1
MRCGCM 0 - 7200 1
Bl CSMK35 0 - 7200 1
GFCM21 0 - 7200 1
MIMR 0 - 7200 1
MPEHS5 0 - 7200 1
MRCGCM 0 - 7200 1
2 612 FiERBRFIELINTH S L TR
8 MaxTTR (4 ) | MTTR (4 ) MTTF (f ) Availability
P-EEF %8 4 3 222 0.986
Al1B CSMK35 7 3 797 0.996
GFCM21 6 3 512 0.994
MIMR 13 4 160 0.977
MPEHS5 3 357 0.991
MRCGCM 3 1026 0.997
A2 CSMK35 5 118 0.963
GFCM21 4 397 0.991
MIMR 10 4 339 0.988
MPEHS5 11 5 396 0.988
MRCGCM 12 3 551 0.994
Bl CSMK35 13 3 652 0.995
GFCM21 12 3 797 0.996
MIMR 2 4 236 0.982
MPEHS 5 2 2399 0.999
MRCGCM 11 4 1797 0.998

164




2 F Bk R

PRI R ANRI0 8 xR B2 F K25 137 F9/p > A ST 5 052 0T
ok kU4 5 1155 FeR/p o DPD P HEE 5 1500(%-days) & 4 foieokokR i 4 2 B % 2
1134 F9/p » BEBFRZHLTRGFE 6-13) 7 bf R BHET > AIBHFHR LS
FrH16 /P (£ 6-13) A2FBEZH T 44 ge/p o a BLEFBR™F B5 7 &L
B d RH 3 LR A2Z AIBEH G Mo d kR kg AR RIHLE
TRAGRBOTIRT 5 FFIER AT ERREGZERE kXM kET R B

44 geg/p o

30613 F R @EBHPFGK A RERARP S 2 G (K Feg/p)

SI 3 DPD * 3
== [/ 2 G = N IS S Vs P Y T 4D Ll 3 %
M LILE Ll i PSP L Al L i P
4 giLE 4 #itE
PiRs & F xR 137 115.5 21.5 113.4 23.7

CSMK35 131 115.8 -15.2 6.2 112.0 112.2 -18.8
GFCM21 131 115.2 -15.8 5.7 112.0 112.2 -18.8
AlB MIMR 131 114.4 -16.6 4.9 112.0 112.2 -18.8

MPEHS 131 115.2 -15.8 5.7 112.0 112.2 -18.8
MRCGCM | 131 115.9 -15.1 6.3 112.0 112.2 -18.8

CSMK35 159 115.0 -44.0 -22.6 113.0 113.2 -45.8
GFCM21 159 115.5 -43.5 -22.1 113.0 113.2 -45.8
A2 MIMR 159 115.4 -43.6 -22.1 113.0 113.2 -45.8

MPEHS 159 115.5 -43.5 -22.1 113.0 113.2 -45.8
MRCGCM | 159 115.7 -43.3 -21.9 113.0 113.2 -45.8

CSMK35 116 115.7 -0.3 21.1 113.0 112.8 -3.2
GFCM21 116 115.6 -0.4 21.0 113.0 112.8 -3.2

Bl MIMR 115 115.0 -1.1 20.4 113.0 112.8 -3.2
MPEHS 116 116.1 - 21.5 113.0 112.8 -3.2
MRCGCM | 116 116.0 - 21.5 113.0 112.8 -3.2

dor g AR (R 614 RERELAVA 120 £7 4§ EREHRT

MaxTTR 2 MTTR 5 7194 g A1 -k h Simdt 4 sk i 0 &1 FeFl & & 8 20208 &
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PoRF R WA AR AT ET RS R RBFRE RS AIBREREK fREED
F kb 5 71948 A2 HB ok kB AR S 7192 4 0 BL Rk k sedE
FAORPER L 7190 g 0 BT P FIR R R ACT R KRR« B R R
KA B2 WA Bk g - B AT P Rkl B RADE KBk A h
o R BT B fOR S OB R AR 0 IR R S BRI 2P I R

Blom 1t 0 HAELKETAEEL BRAPS .

% 6-14 §FixRBPPFIE-L RS 2 GFTR

B8 MaxTTR (4 ) | MTTR (4 ) MTTF (f ) Availability
PI-EE G IFRE 7194 7194 6 0.001
AlB CSMK35 7194 7194 6 0.001

GFCM21 7192 7192 8 0.001
MIMR 7192 7192 8 0.001
MPEHS5 7192 7192 8 0.001
MRCGCM 7192 7192 8 0.001
A2 CSMK35 7196 7196 4 0.001
GFCM21 7196 7196 4 0.001
MIMR 7196 7196 4 0.001
MPEHS5 7196 7196 4 0.001
MRCGCM 7196 7196 4 0.001
Bl CSMK35 7190 7190 10 0.001
GFCM21 7190 7190 10 0.001
MIMR 7190 7190 10 0.001
MPEHS5 7190 7190 10 0.001
MRCGCM 7190 7190 10 0.001

6.3.4 FuERB2LTLELLAFRBER FRARAZBIAREFF

R IPCC =R g% AIB 2 A2 i 5 B AR 2 il 7 v g & e+
PAIBZ 2HBTLEZACHRBIFREL L > FlP 5k S B GCMs 2 AIB 2 A2
BB 2 ® 24 &4 2 GCMs #5% @J THERLES HHERELEB R R

REBHAME Lz g kR BEFEKTRES A HbF FRAEET
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Soil Hydrologic Description
Group
A Low runoff potential and high infiltration rates even when

thoroughly wetted. Chiefly deep, well to excessively drained
sands or gravels. High rate of water transmission (>0.75cm/hr).

B Moderate infiltration rates when thoroughly wetted. Chiefly
moderately deep to deep, moderately well drained soils with

moderately fine to moderately coarse textures. Moderate rate of
water transmission (0.40-0.75 cm/hr).

C Low infiltration rates when thoroughly wetted. Chiefly soils
with a layer that impedes downward movement of water, or
soils with moderately fine to fine texture. Low rate of water

transmission (0.15-0.40 cm/hr).

D High runoff potential. Very low infiltration rates when

thoroughly wetted. Chiefly clay soils with a high swelling
potential, soils with a permanent high water table, soils with a
claypan or clay layer at or near the surface, or shallow soils over
nearly impervious material. Very low rate of water transmission
(0-0.15cm/hr)

Distribued Soils (Major altering of soil profile by construction, development):

A Sand, loamy sand, sandy loam.

B Silt loam, loam

C Sandy clay loam

D Clay loam, silty clay loam, sandy clay, silty clay, clay
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% 2 B ¥ #E 53CN2 E(Soil Converation Service,1986)

Land Use/Cover Hydrologic | Soil Hydrologic Group
Condition A B C D
Fallow Bare Soil - 77 86 91 94
Crop residue cover(CR) Poor* 76 85 90 93
Good 74 83 88 90
Row Crops Stright row(SR) Poor 72 81 88 91
Good 67 78 85 89
SR+CR Poor 71 80 87 90
Good 64 75 82 85
Contoured (C) Poor 70 79 84 88
Good 65 75 82 86
C+CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced | Poor 66 74 80 82
(C&T) Good 62 71 78 81
C&T+CR Poor 65 73 79 81
Good 61 70 77 80
Small SR Grains Poor 65 76 84 88
Good 63 75 83 87
SR+CR Poor 64 75 83 86
Good 60 72 80 84
C Poor 63 74 82 85
Good 61 73 81 84
C+CR Poor 62 73 81 84
Good 60 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+CR Poor 60 71 78 81
Good 58 69 77 80
Close - SR seeded or Poor 66 77 85 89
broadcast legumes or Good 58 72 31 35
rotation meadow
C Poor 64 75 83 85
Good 55 69 78 83
C&T Poor 63 73 80 83
Good 51 67 76 80

*:Hydrologic condition is based on a combination of factors that affect infiltration and runoff, including
(a) density and canopy of vegetative areas, (b) amount of year-round cover, (¢ ) amount of close-seeded
legumes in rotations, (d) percent of residue cover on the land surface (goof>=25%), and (e) degree of
surface roughness.
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% 3 #R4t 3 T 559 CN2 & (Soil Converation Service,1986)

Land Use/Cover Hydrologic Soil Hydrologic Group
Condition A B C D
Pasture, grassland or range-continuous forage Poor” 68 79 86 89
for grazing Fair 49 69 0o 84
Good 39 61 74 80
Meadow - continuous grass, protected from 30 58 71 78
grazing, generally mowed for hay
Brush - Brush/ weeds/ grass mixture with Poor” 48 67 77 83
brush the major element Fair 35 56 70 77
Good 30 48 65 73
Woods / grass combination(orchard or tea Poor 57 73 72 86
farm)* Fair 43 65 76 82
Good 32 58 72 79
Woods Poor* 45 66 | 77 83
Fair 36 60 73 79
Good 30 55 70 77

Farmsteads- buildings, lanes, driveways and

surrounding lots

59 74 82 86

a:Poor:<50% ground cover or heavily grazed with no mulch; Fair: 50 to 75% ground cover

and nor heavily grazed; Good:>75% ground cover and lightly or occasionally grazed.

b:Poor:<50% ground cover; Fair: 50 to 75% ground cover ; Good:>75% ground cover.

c:Estimated as 50% woods, 50% pasture.

d:Poor:<50% forest litter, small trees and brush are destoryed by heavy grazing or regular

burning; Fair: woods are grazed but not burned and some forest litter covers the soil; Good:

woods are protected from grazing and litter and brush adequately cover the soil.
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% 4 35% %2 X3z % $3-+ CN2 & (Soil Converation Service,1986)

Land Use/Cover Hydrologic | Soil Hydrologic Group

Condition | A B C D

Herbaceous - grass, weeds & low-growing brush; Poor” - 80 | 87 | 93
brush the minor component Fair - T3, 7 89

Good - 62 | 74 | 85

Oak/aspen - oak brush, aspen, mountain manogany, Poor - 66 | 74 | 79
bitter brush, maple and other brush Fair - 48 | 57 | 63

Good - 30 | 41 | 48

Pinyon/ juniper - pinyon, juniper or both; grass Poor - 75 | 85 | 89
understory Fair - 58 | 73 | 80

Good - 41 | 61 | 71

Sagebrush with grass understory Poor - 67 | 80 | 85

Fair - 51 | 63 | 70

Good - 35 | 47 | 55

Desert scrub - saltbush, greasewood, creosotebrush, Poor 63 77 | 85 88
blackbrush, bursage, palo verde, mesquite and cactus Fair 55 | 72 | 81 | 86
Good 49 | 68 | 79 | 84

a:Poor:<30% ground cover(litter, grass and brush overstory); Fair:30 to 70% ground cover;
Good:>75% ground cover.

#. 5 #8% ¥ F e CN2 ig(Soil Converation Service,1986)
Land Use/Cover Soil Hydrologic Group
A B C D

Open space( lawns, parks, golf courses. Cemeteries, ets.):

Poor condition(grass cover <50%) 68 | 79 | 8 | 89
Fair condition(grass cover <50-75%) 49 | 69 | 79 | 84
Good condition(grass cover >75%) 39 1 61 | 74 | 80

Impervious areas:
paved parking lots, roofs, driveways, etc. 98 | 98 | 98 | 98

Strees and roads:

Paved with curbs & storm sewers 98 | 98 | 98 | 98
Paved with open ditches 83 | 89 | 92 | 93
Gravel 76 | 85 | 89 | 91
Dirt 72 | 82 | 87 | 89

western desert urban areas:

Natural desert landscaping (pervious areas, only) 63 | 77 | 85 | 88

Artifical desert landscaping( impervious weed barrier, desert 96 | 96 | 96 | 96

shrub with 1-2 in sand or gravel mulch and basin borders)
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%6 PR
R 2 3 4 5 6 7 8 9 10 | 11 12
k 33
48 87 [ 10.0 | 11.7 | 13.4 | 149 | 157 | 153 | 140 | 123 | 10.6 | 9.1 | 83
46 89 [ 102 | 11.7 | 133 | 147 | 154 | 15.0 | 13.8 | 123 | 10.7 | 93 | 85
44 92 | 103 | 11.7 | 132 | 145 | 152 | 148 | 13.7 | 123 | 108 | 95 | 8.8
42 93 | 104 | 11.7 | 13.1 | 143 | 150 | 146 | 13.6 | 123 | 109 | 9.7 | 9.0
40 95 | 105 | 11.8 | 13.0 | 14.1 | 147 | 144 | 13.6 | 122 | 11.0 | 9.8 | 9.2
38 9.7 | 106 | 11.8 | 13.0 | 14.0 | 145 | 143 | 134 | 122 | 11.0 | 10.0 | 9.4
36 99 | 10.7 | 11.8 | 129 | 13.8 | 143 | 141 | 13.3 | 122 | 11.1 | 10.1 | 9.6
34 100 | 10.8 | 11.8 | 12.8 | 13.7 | 142 | 140 | 132 | 122 | 11.2 | 102 | 9.8
32 102 | 109 | 11.8 | 12.8 | 13.6 | 14.0 | 13.8 | 13.3 | 122 | 11.2 | 10.4 | 10.0
30 103 | 11.0 | 11.8 | 12.7 | 13.5 | 13.9 | 13.7 | 13.0 | 12.2 | 11.3 | 10.5 | 10.1
28 105 | 11.1 | 11.8 | 12.7 | 13.4 | 13.7 | 13.5 | 13.0 | 12.1 | 11.3 | 10.6 | 10.3
26 106 | 11.1 | 11.8 | 12.6 | 132 | 13.6 | 134 | 129 | 12.1 | 11.4 | 10.7 | 10.4
24 107 | 112 | 11.9 | 12.6 | 13.1 | 13.4 | 13.3 | 12.8 | 12.1 | 11.4 | 109 | 10.6
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7 4 3% % #(Chow et al., 1988)

Soil class prosity Effective prostiy | Wetting front Hydraulic conductivity
soil suction head
Sand 0.437 0.417 4.98 11.78
0.374-0.500 |  0.354-0.480 0.97-25.36
Loamy sand 0.437 0.401 6.13 2.99
0.363-0.506 0.219-0.473 1.35-27.94
Sandy loam 0.453 0.412 11.01 1.09
0.351-0.555 0.283-0.541 2.67-45.47
Loam 0.463 0.434 8.89 0.34
0.375-0.551 0.334-0.534 1.33-59.38
Silt loam 0.501 0.486 16.8 0.65
0.420-0.582 0.394-0.578 2.92-95.39
Sandy clay loam 0.398 0.33 21.85 0.15
0.332-0.464 | 0.235-0.425 4.42-108.0
Clay loam 0.464 0.309 20.88 0.1
0.409-0.519 0.279-0.501 4.79-91.10
Silty clay loam 0.471 0.432 27.3 0.1
0.418-0.524 | 0.347-0.517 5.67-131.50
Samdy clay 0.43 0.321 23.9 0.06
0.370-0.490 | 0.207-0.435 4.08-140.2
Silty clay 0.479 0.432 29.22 0.05
0.425-0.533 0.334-0.512 6.13-139.4
Clay 0.475 0.385 31.63 0.03
0.427-0.523 0.269-0.501 6.39-156.5
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