109

. o - N £ oy Y Bl Aol ( ﬁ&v
B om0 & 5P 5 K T o B B e = R R AR S AR



FIEF GE#8B 2 @ 7 R

REDF RGeS

pFTitiE ﬁ;ﬁ;&z i 4 2L §Z o
¢oE % R 109 £ 12 ¢

(RE2 P G225 BRFET L ER 0 7 R4 AEHD L)



109301070000G0018
PG10902-0279

FIGF G2 2@ % R

X 4 ® & THzAHLH

Foro4aoEF A Ry

S A4 TERER I A

=7 SR £ 3

P LI RN AL 8 A B o 30 N o

E)
Mo o 42 ¢ EARI109£& 17 5 109 & 12 0

AR AT g AT g 4R
voER K 109 £ 12 ®

(FAF2P FEEH - BRFT I ELL T R AAPHLL)






AN

p =x
b 2 ettt ennennnnennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnrnnnnnns I
2 TR ettt e e e e e e e eeeeeeeeeeeeeeaeeeeeeeeeesseesssssssssssssssssssssssssssssssssnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 11

B — B B ettt ettt ettt ettt n et 1
Fo B T HARET R 1
B T B FT T T UE o 2
Ea ﬁ&ﬁﬁifvgu\ﬁ .................................................................................. 5
Fod FLEUETE FTHEAE 5
E N v}f;%zo\ﬂ}‘r .................................................................................... 31
B2 H O BN T A T e 46
Booa B R EREGNIZE 46
¥ BEFERSABHEEE e, 51
F2H BTFE RN BRI D e, 53
o S N e e R 57
PR OFOTE AT E B AT s 68
Fo 8 FAE R BO) T AT e 68



A
=
y
W
@
\

By R QPR EA R R TR

5 = ;!,:‘ 3@- f‘ %TL b %\ &R ?\ ............................................................ 77
o8 ERERUTR G R AR e, 80

Frd FERBAFREI R RALER R B 91

2]
E A TS 08
B o B BB ettt e n e 08

M = B B R L B B e 102
MRS BRI R BB BB AR e 113

LS TS C e T 32 S o NI 139



2 2-1 GFEFRFP A RPN s 8
% 2-2 FE SRR KRR A s 9
2 2-3 FEFF RPN P IR A 11
F2-4 FEFE DB AT PR E 14
2025 SR TF 2 B FUH B s 14
226 FEFEPEEET - TE 17
F 27 FEFPEP FEE PETE s 20
% 2-8 FHEFEP 3 KEFEITE s 26
%29 FRMARTREFEERIETF AU E i, 34
F2-10 2 HETRAN KA BE 1 e 34
F02-10 2B B F BAIAB B2 2 e 36
031 EBE BT A B s 53
% 3-2 SCS & HELEG 2 (AMC 1) oot 54
£33 B2 I 2 B A1 AEE SCS A A e 54
Fe 34 AR BEEZ B AT T A P s 58
241 FEFEP ERBLERDFE 69
2042 FNEE2 2 A1 2 CN BB ZE oo 70
243 AR A A BB R T AP s 76
44 Kg* b RMEACN E)EmER* & MEABCN E)Z K= e, 76
F 45 RFNEEES TR M2 KE P RERERTLE FRAAYE 79
%46 FH R RIPEAAFREAFEI S AR EALEH L2 CN Foe, 84
247 MRAF @ EDEI LI AL FLER R e, 85
#4-8 KEPERFARI BT RIIFEDIFRE 2B RFLERFSE A .85
%49 KEPERIFIFBYRIFEAFREZEB D ELERSE AL .86
% 4-10 A2 RCP8SFH 212 & ¥ A EMEIAIT R F e, 93
% 4-11 RCP85 HH 21 £ & P M ik B 5 18 Z oo, 94
#4-12 RE PR G FREER(CO)F b2 30 * RGRE G R0g 2 B~ KIF



RS E B2 RGN AR R R

F BT IR T A FY bbbttt 95
%413 KEPEFAEF EEBFHECO)F B I E T R EDGE Rz L In
B T R A b s 95
i 31 EFTRR R A TEE CN EH R Z o 139
£ 3-2 —}gr;—;; e CN (B B 3 e 140
i 3-3 B A B CN (53 2 it 141
g 3-4 H @ B EH 2 CN B S5 & oo 142
& 35 555 2 LR R4 CN E S 3 Z o 143



Bl 11 AT 5 TR AR oo 4
Bl 2-1 FEFEFEILEE A F Bl oo 6
B 2-2 BRIEE = 2 ET B PRI o 7

Bl 2-3 5 B EIR A B A T I crnerninnnernsmssssssss s s 9
#l 2-4 ﬁ%#@ﬁ$v$&#% ...................................................................................... 11
PRI N 3 | 12
@2@,§ﬁ#@paw BE B TR covvnnevvesssssesss s s s 13
Bl 27 G EFER 23 1 BRI oo nrnsssessssssssss s 15

Bl 2-8 =48 T 2 3 FUH FEIRBI(96 8 )i 15
Bl 2-9 =48 % 2 3 AU FERBI(L05 8 )i 16
Bl 2-10 JFE RN KA T Bl 18
Bl 2-11 ipal?]p\ P I e G A ) 21
B 2-12 AR FE P B ETR Bl o 21
Bl 2-13 SARFE P EIHEZE B S T s 22
B 2-14 AgFE R B v AN 2 IR e 23
Bl 2-15 B E E R 2 U R Bl o 23
Bl 2-16 3B B A FE B FETFRE B D o s 24
B 2-17 BhEFEAEN T AN Z BB 25
B12-18 G B BP0 K 2R A T B e 28
B12-19 FF BRFFDFETA T B 29
B 2-20 73 ®EFFFEIERT L TR 30
B 3-1 pdixing ;35, FR 7T R BBl e 50

Bl 32 30 7K ZE T8 B BBl oottt ettt ettt ettt en e 50
BI3-3 I E BT E 52

B 3-4 FEF BRI T B o 53
B35 FEFEP A ELBE TP s 58
Bl136 R TEHEEREDPERAFTIENE EZRBl oo, 59

\Y



GV S R SN TP TR S ar s

B13-7 A Tid ERA DA E F 0 E 1 e 60
B 3-8 0823 %= H A G fF T 39% £ ERE] oo, 61
B 3-9 0823 %= #H Fw & i B0 2, 61
B3-10 0813 %= HF o F L3593 £ TR B oo 62
B 3-11 0813 %= #HFw ¥ + i 20 2 62
B 3-12 BoRiEF EARRIsEE - CIREF CMHRIEEEE Bl 64
B 3-13 R yideh BN wE 28 }ijﬁ_bt’/? *7 ‘Fﬂ'i R N I 64
Bl 3-14 0823 %= FF 5% i B 2 B K A2 82 B =6 F B T o
Bl 3-15 0813 f& #Hp B #5382 2 R ARE RIS F BRI T A BB i, 65
Bl 3-16 #73 3>t 0813 foi Hp BV 05V & 2 8 R g 2208 ok sk 2 KR R L.....66
Bl A1 FEFFFREREBREST 69
Bl 42 £ 30052 EIRE D P oo 70
Bl 4-3 (=46 F 2 3 F1% A T B oo 70
Bl 4-4 Timd 2 1% A G2 e A B EF UL K R 72

@¢5ﬁmﬂZ&%&&zF##k%iﬁ&@ﬁT%%*%*tﬁﬁ .................. 73
B 46 £RPSEEA AT A PIc § RIEIELET EF B KR

B 4-6 £REH5EER T ‘ﬁiffﬁ”,’*"“*’ k : 74
@¢7iﬁﬁlﬂﬁﬁﬁﬁlF#ﬁ#%&ﬁ&ﬁﬁT§%%ﬁ$&ﬁﬁ ................ 74

Fl4-8 ERW 25 & A 7 A WicF B ARG E T EF AR AR 75
Bl 4-9 A4 * o B EEIRERY O R T E KL e, 77
B 4-10 0813 %A ¥ EF « fiTEH 2 KRB A oo 78
F4-11 0813 %& &7 F - derk £ Hiicif 2 7 FF < ffiRlab 2 K F A 79
Bl 4-12 L EmWFrosaRPlimnd s 8 5 52 A8 P BT K R s 80
Bl4-13 REPEEFEERNY ABEAEFTE (i, 86
Bl4-14 KEPEEFIFESTFNY A B AT 87
Bl4-15 KEPERESREZEH 2 AF AEAEFT i, 87
B 4-16 7 F 2@ % RAFEDFE R 2 KE P FFRIFER e, 88
Bl4-17 7 4 2 @ % RN EDE RE 2 REPEE DR e, 89
B 4-18 387 BN FEALR oo 90
R R o s o T N < T 96



B 4-20 F i R BHEH(CO)A o £ 3 @ % RPNF R G Weg 2 KK P RR KIFR .96
Bl 4-21 5 iz RBHF8(CO)7 I 2 5 i * RANFE D Kok 2 KE P EF NIRRT
R 2-1 R EAERE AL E A R A FAREME 114
R 2-2 0823 3 A MR HEFFIN LA B2 R FAREME 117
R 2-3 0BL3 3 AN R FEF RN LA Bb2 R FAREMBE s 120
R 2-4 ERP2EFEFEFN LA R EAFARLHEB 123
R 25 ERPSEFELEN LA B2 ERFAAEHEB 125
WEI26 ERY L0OEFEFFPN LA B2 A FAREME 127
R 27T ERY D EFEFEFPN LA B2 EAFAREME 129

R 2-8 F BT R(COEMP 2 EFE FFP £ T b2 R eHE..
R 29 FiERBFRCOERD S EFEFEN LA b2 E A FARLME....
) 2-10 F BB (CO)EMY 10 &7 & F P & & £ 202 "% friz e 4 1).135

5
R 2-11 F xR REH(CO)LMY 25 #F L RN & A & b2 " Az e 4§ .137

VIl



e

1

VIl



&

Magse @ 4 B 2 R ARG S 2 I A BEAE P EDG

T T L r R R R R R ) - PN PSS S0
’}\ « FL ‘FK? ﬁ?@‘/%@f?i A \"L’f‘h%% _p_;{% ~ 4‘; 4?—:‘? '31’ m{%l—f‘ii’gﬂ —‘,L%m"ﬁ ']“’\0 m

2RI e R U E RV PP EE 0 R LR ER

PEEFEL A B E A2 RN PN A EE S B2 I HEn

BB G A R R B R B HG  FoEA ) a4 R L s R R

WRE2Z B F AR B o Bk 2 PR R ERE RIRE B oA TE e 2 £ AT GE
PR B R A RBIID BRI S TR o - AT LT R Paoig ¥
RAFZAR G BE B 2R Ry RG] 2RI ARTAREREFRERGE > 1T

AP E AP R ORHERG Y ATH - oA R e R R

BIFH G E R 2L R I ST E AP ERF LT E R LG o g

5
-
h

-

P

W
=
i

dOFE R R I AR R 2 AR R R R ] F A BRFET G
PTRE R B 1T o U Y PR B RN 0 R E B R R 2 B LSRR KGE P
Pl <R RBIFED HoRmB S FE o - AT AT F R REFEH D SR RPE
IR R AR R AR ORPIEAFREREARE > NE IS 0 KR R

JLEIE";’]Q
ZNERFER

() HEH* A RGAGZFEFERFE R E AR Y MGG L oA Yk
P AT ERY B EERFLE2IFLAEEFTELIS] -

()4 2019 & 0813 A £ 2 FE L E 7T oo % 0 REIF2T L2 B 2%~ FHF
PFE AR A4 R



TG B e RARED G R T RAY

(Z) RFlimdgindered #8515 AERP L0E T F A

w2 oK AT MR

WMEERPIERFRF %S > e AT N Lk o

(q;) TR 4 b »H?r

=N
ﬁ

T oA F S BRI S 3 B R AR K

70,,}115—:»};& R RNV EE S It I X - Pa,i“’ 1(3&;,;;% @4%11]%

ARYR ST AV ERS  BEFAR IR AED L2

FI* 2 B A RFLZ BN ELALNEH R ST AT

o R RARE B R TORE PR RS RFEER A DR E

CN Efp £~ o

@)@“ﬁgﬁﬁ%@ﬁﬁﬁﬁiﬁéﬁ?$ﬁﬁ’”F3ﬁ4%%?%ﬂﬁ,#im
B

FAEFEE o REPRERAF PR RN EAGE K BRI B

W 25 EF2Z AT ERREREEZLFR T APRISERDEAT 2R
BHES X AUBFIHLEERR Y AN KEENRERCF AV AL 478%
2 731% 2 FiEn kb A A REPRF I ELERT Y ALL > £RY 25

ﬁ”Tiiﬁiﬁéi%%ﬁﬁuﬁﬂﬁZ&&i&iﬁ

"/._ Eb \:% E‘Fﬁ’i (—,l: }(’E‘_ °

Z i n AR E B IS

()0 KPR AF GEBFRCO)L EMP (2 £ 5# 10# 25 )5z E

B BOEPFIEET 2 F
s

A2 B DR E LAY

=

I

FOOR AT g IR

—r

IR E AR R TAREPERZ RS REEER S D
FERREBEES 2 LFERC T AARE 8 ER

AFEIELRERRY AGKFENRLR A A E G

BEF BT AEREDPRRFEERRY AL AF

énhn

LERT L T AGERPEELT 2 AT @ o

GEARREE TR I R E R U PSR

IPREE  ER RO B R E

cEa RN SR R I ey

7mn

23R RPN R g BRI B I 2 A ORR
j

R UL AN N

LR £ILE 5 E 2

b Y ANER S A e = SR I

5.77% ~ 8.11%2z_ % % > %
iz 5 B8 (CO)2 127 1

& HpE



1 &

KERC R FIRF BHBI LB R EAF R TR A BT RN B
R RPFEDE R ERET T SR P ERL PR EL R 2B
ROE 2 R B
b

FIF 5 %82 55

=y
@

BE%ZERIREFTT 7 EPE Rk
IPESR P IR AT AT
b SRS RER +

—“%%gﬁ*”%ﬁ%“%%&i“&%ﬁ&’ﬂaﬁﬁﬁ%&%ﬁﬁ,z%Bw%
%‘J/}\g\‘/#?‘;{%{{;’#\j{# ?Eb_r‘]% “f'%V%\ }\ I% %f’dég—r;t%‘gl;}_?o_&,\%g\‘ % ? ,
FEEREIR 2R HEARBSREFRER2Z LT o

Xl



e

1

Xl



Abstract

Abstract

Keywords : climate change, land-use planning, land-use pattern adjustment ,flood mitigation and

adaptation
Background and objectives

One of the phenomena of climate change in Taiwan is that the frequency of short time duration
and heavy rainfall has increased significantly, resulting in rapid flooding caused by flooding. Urban
development and construction, population relocation and change, accelerated land-use change and
increased demand for urban planning. Changes in land-use, such as changes in national spatial
planning, regional planning, and urban planning, will also change existing runoff phenomena and

cause flooding.

This study analyzes the impact of changing land-use planning on runoff, and discusses the
flood reduction effect of land-use pattern adjustment. The minimum effective rainfall of different
land-use pattern adjustments planning disaster mitigation and adjustment strategies are analyzed
with the minimum effective rainfall. Then, the Physiographic drainage-inundation model (the PHD
model) is used to calculate the surface runoff of the current situation and the minimum effective
rainfall and the maximum inundated depth of the flood mitigation target area, and then the flow
resistance layout of urban flood is planned, and the impact of climate change on the runoff
phenomenon of land-use planning can be further analyzed. Through the planning and adjustment of
land-use pattern, flood mitigation and adjustment can be applied to enhance the urban resilience to
flood.

Method and approach

The calculation of effective rainfall has been considered and integrated into an urban
inundation model. The land-use of the study area is linked to the curve number of effective rainfall
calculation. After the initial abstractions is calculated by the curve number, the effective rainfall can
be calculated. The effective rainfall minimization analysis is carried out by calculating the effective
rainfall of current land-use patterns and the minimum effective rainfall of different land-use

planning.

Then, the surface runoff and the maximum inundated depth of the flood mitigation target area
are calculated with the PHD model, and then the flow resistance layout of urban flood is planned,
and the impact of climate change on the runoff phenomenon of land use planning can be further
analyzed. Through the planning and adjustment of land-use patterns, flood mitigation and

X1
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adjustment can be carried out to improve the urban flood resilience.

Main results

1.

The difference of water level calculated with or without curve number method shows that

the amount of loss and detention are minimum under 25-year return period rainfall event.

By the calculation result of a storm event on Aug, 12 in 2019, the curve number method
could reasonably consider the rainfall-runoff loss, such as infiltration, evaporation, and

detention.

After planning the flow resistance layout of an urban flood, the flood risk caused by
rainfall runoff less than 10-year return period event could be reduced, flood peak could be
decreased, and the arrival time of the flood could be extended.

This study has compared the mean areal effective rainfall between the calculated results
of three land-use pattern adjustments planning disaster mitigation and adjustment
strategies. The reduction percentage of the average effective rainfall of the strategy 1 is
the largest, because there is a large difference of CN value between before and after

land-use pattern adjustments in upstream agricultural areas.

5.  Applying the PHD model to calculate the rainfall-runoff of three land-use pattern
adjustments planning disaster mitigation and adjustment strategies. According to the
results of the maximum difference and the decreasing percentage of water depth and
outflow in the flood mitigation target area, the maximum water depths and outflows are
decreasing under land-use pattern adjustments planning disaster mitigation and
adjustment strategies. The simulation results show that the decreasing percentage of water
depth of 25-year return period rainfall event is larger than the other return period rainfall
events (2yr, 5yr and 10yr). There is the best effect of the strategy 1, the water depth could
decrease up to 4.78%, and the outflow could decrease up to 7.31%. The results show that
the flood in the flood mitigation target area could be effectively mitigated under the event
below the 25-year return period event after land-use pattern adjustments in upstream
agricultural areas. Since the runoff of 25-year return period event is larger than other

return period events, the upstream could adjust much more flooding.

According to the maximum difference and the decreasing percentage of water depth and
outflow calculated by the different land-use pattern adjustments planning disaster
mitigation and adjustment strategies under rainfall events of the different return

periods(2yr, 5yr, 10yr and 25yr) of climate change scenario (C0) and the 50-year return

XV
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period storm surge event in target flood mitigation area, the maximum water depth, and
outflow under land-use pattern adjustments planning disaster mitigation and adjustment
strategies is less than current land-use status. The simulation results show that the
decreasing percentage of water depth of 5-year return period rainfall event is larger than
the other return period events (2yr, 5yr and 10yr). There is the best effect of flood
mitigation by adjusting the land use in the upstream agricultural area (the strategy 1), the
water depth could decrease up to 5.77%, and the outflow could decrease up to 8.11%.
Those results show that the flood still could be adapted under the event below 5-year
return period after adjusting the land use of upstream agricultural land use in the flood

mitigation target area under climate change scenario (CO0).
Major suggestions
This study proposes two long-term strategies as follows:

For Bureau of Urban Development of municipalities and county government ( long-term strategy )

A preliminary study on flood mitigation and adaptation strategies for land-use planning in
response to climate change has been completed. It is suggested that flood mitigation and adaptation
strategies for land-use planning of the urban planning division can be applied in the field. The
adjustment of land-use in the upstream of the flood mitigation target area is more effective. to the

improvement of flood mitigation

For Architecture and Building Research Institute, Ministry of the Interior, ROC( long-term strateqy )

Land development reduces the infiltration, increases the runoff, and changes the flow path,
thus increasing the risk of flood disaster. Even if the current flood mitigation facilities are planned,
the hydrological environment may change due to climate change in the future. In the existing urban
and rural development areas, the planning of flood mitigation space can enhance the disaster

resilience of future urban-rural development areas.
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FUBF FRE S H R RBURE NG R G aER e

22-8 FH RPN PR A
okt | ke Af | S KR | 1 TWD97 | TWD97
FUR S # (rjl\1m) F(ia"; i (éMJ\Sf B dokEXE ﬁj;i BRI | BB ki SEIN X 4L N
YT 1350 | 19260 | 320 | 8 | 40%8 |520] 220 | 340 B L4 |173535.93|2550778.89
= Agfeksk | 1350 | 440 | 120 | 3 | 40*3 |450] 100 | 300 | = piH  |172489.08|2550474.18
B Kok 4500 | 19260 | 415 | 5 | 83 [300] 050 | 540 KB |17093519]2549253.04
A3k | 1800 | 19260 | 255 | 3 | 85% |450] 100 | 500 A< |170986.90|2549341.36
forg4kxk | 1000 | 1920 | 40 | 2 | 20% |[310] 080 | 300 | w&mmis |171969.33]2551080.59
% R ko 1100 | 5650 | 100 | 4 | 25% |450] 420 | 650 % waok | 172243.47|2558426.87
g 1350 4072 e
4 oY | 1640 | 120 | 6 | To. [500] 090 | 250 | {4 i#  |166275.62|2546243.92
TR 1850 | 860 | 320 | 4 | 80*4 |480] 050 | 270 | s sal®  |167908.09|254671111
T kT | 500 1.0 05 | 1 | 05%1 600 075 | 290 | F+ -*#E2 |166139.452545724.18
o g gk 1350 | 800 | 160 | 4 | 40 |500| 040 | 120 | “gmi® |166480.47|2545088.02
=00 2672
% g ks o | a0 | 152 | 8 | 3002 |ooo| 243 | -023 % ki |164009.35(2544318.69
1.0%4
Mgk 1200 | 340 | 80 | 4 | 20 [352| 088 | 122 mpALF  |16520652|2540258.65
Rk 1500 | 1534 | 250 | 5 | 505 [395| -150 | 180 | At £ Afa |165930.16|2530457.24
A 1650 | 650 | 198 | 3 | 66 |520| -150 | 170 Amiis | 16608257|2535513.92
%0 ok 1200 | 50 70 | 2 | 3572 |400] -010 | 800 | Aw¢ - |163885.55]254954657
I 1100 | 40 50 | 2 | 257 [350] -080 | 210 W #k  |164784.28|2548987.71
oo ks 100 | 40 60 | 4 | o5 |350] 030 | 210 | & §ikw T ki |165030.19|2548975.24
o dd ok st 1100 | 40 70 | 3 | 2% 1400] 030 | 210 |Auikw ki |165220.49| 254978255

26




E

#2-8 FE RPN H kPR A

Sl = #IE ,J( :” v i%gﬁ ‘i %ﬁ 5[]3‘;}-‘2]’ ’J\' :-é.. 5 S0 E 4 %ﬁ %i E g Ll L3 - T L A sl TWD97 TWD97

okt mm) | (ha) | (CMms) || kB T Bk b ki Mok XEH | YR
P 900 6.0 3.0 2 152 |350] -0.30 210 | & % AL T ~ -k iF | 166104.66| 2548670.18
e 1200 376 12.0 4 3.04  |352] -050 150 | mmiLs = -kif |159975.25|2548639.26

*

e 1350 | 100.0 10.0 3 g'g*i 3.00| 550 7.40 LpARRES |173613.67|2545916.88
TR 1800 | 3000 | 210 3 703 16.00| 2.00 7.30 B |173194.63| 254415821
DR oksh 1350 | 287.0 21.0 6 3.0% 1 00| 240 6.30 A REK 9305326 2542575.32

4 | . e . . ik . .

*
Bk 500 289.4 0.0 5|, 5265( ; 4y|650| 050 400 | prmams |171036.86(2535420.74
. 54

SRATR 1500 741 9.0 2 452  |450] 1.0 4.00 o B 2bF | 171746.93|2537831.21
T 1200 78.0 9.0 3 303 |4.00| 085 450 ~ & 4k |169872.14|2536312.82
PR 1800 | 5460 | 480 6 806 |270| 170 4.80 £ 2% Lm  |171150.97|2535663.77
TRk 1000 0.0 6.0 3 203 16.90| 230 6.00 %R fa  |173110.13|2541666.94
TR T 1200 | 1200 12.0 4 304 |4.90| 180 4.40 JPN 3742 |175812.15|2553093.05
1R gk 1200 80.0 48 2 242 1658| 030 7.80 BE#K |177200.24]2556198 11
=2 opek 1200 80.0 48 2 242 1658 0.30 7.80 = zpop | 177400.87|2555322.26
T 1000 60.0 3.0 3 103 |3.60] 050 3.00 w0 | 173583.46 | 2554067.72
ERRETI 1000 40.0 6.0 3 203 430| 150 4.70 2 | 174169.78|2552503.26
FrEgeyT 500 66.0 1.0 2 052 13.00] 060 500 | 27 @2 £k | 176459.55|2553477.45
e f B 500 1.0 1.0 2 052 12.00] 400 7.50 ¥ irf 4% | 176828.23|2553442.42
P 500 2.0 1.0 2 052 12.00] 400 7.50 ¥icf 4% | 17699237|2553485.92

(TR KR 3D AT RERERT L)
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TR A

I
Eicd

S8 2 }lfJeA\ 1
SCS v s 575 ;% (Soil Conservation Service Curve Number Method)

R —1LgR AT g & W A 3] 1674 & 02 B Perreault 1% 2 T R & e 17 P

F P e aEigiiE Q, =P, /6 B % 3% (Linsley, 1982) » LA -k < & e
BELRF B BM AN GG ARE ST E 0 REL S P o R BRL T A G S
B e h AR R L % > 4o & 121 o 38 (Rational formula) ® e:iZ i 7% #ie(Coefficient of runoff)

LTI L7 = TR S ol s £ - N U A, -G
Q=P-L @

H¢ QEAMITINE » P LA A £ LA k= d4 £ (Hydrologic abstractions) » i4e 7 5 ~
EICFEF B BE S ZORMBE Bk a‘r“fﬂ BN E M AR R
MEFG % (SCS-CN method)ie 75 »x s Efer» BB E 235 d AP/ L EFRp RFAF

/& (National Resources Conservation Servic, NRCS) e £ 1 3 % 4% £ (Soil Conservation
Service)*t 1954 & SR o I ¥ gt H R aR Ra A2+ 0 % 4 $%(National Engineering
Handbook Section4, NEH-4)z_ # > d >t d S5 4L g7 ¢ 7 23~ 2 1% v LG
Eipm R A E R RSN AP EHE Y R ERRY s TR LR
% i¢ * (Mishra and Singh, 2003) -

BN ARG 37 5™ O BB E L7 o bldojp B3 (1985) 4% W MUELAE 2 0 1
AL HTA 2 AL LB T ok B RILT 2 o T % 4 (2008)
FI* BIEINS R R T ALTE 238 e d ¥ R G 2 8 ki o R F R
AL G v OT RN I g o SRR ARG S LR SR G ERG
TR R R ORI BT SRR A -

AR AR 2 RK

SCS W B EHZE > A RTHE AN NE A BAANBERA#FHZ L > - BEXIF E

® #%:1Z: & (Direct surface runoff) ¥4z ;% "% = (Rainfall excess) P, £2 %, %% & & (Total rainfall) P 2
Wi e % % £ (Actual infiltration) FiE R B AL R R F T EDE B LE S FT £
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e

1

(Potential maximum retention) S'z_t* & 4p & o % = B BK P E A4~ H a‘r"ﬁi £ (Initial abstraction) I,

EF XN

N

PR

2

AFTES M -

F 7 %’z?g#wﬁﬁir%{é_% » B] SCS # % B 45 2 7

P=D+P

D_FR
s P

A28 R~ ()5

PZ
e=(P+S')
%%@vﬂ#féa P] SCS o S5 x7 &1 5 ¢
P=1,+D+P,
bD_ R
S P-I,
He S=8S+1, > BFH#E(B); & »(6)5 > BIF ¢
0 forP<1,
P = —1.)?
R Gl Vi for P> 1,
(P-1,)+S
IRTIABA YL R AT o A R RABE A 2L T DM ko
#”ﬁﬂ#ﬁ“,ﬁ%:&‘_
#”ﬁP#r“,ﬁ%:E‘.la AE BT EEFIEREN L AR
Bk T AT 50
I, =4S

He AFMRIEHFA I 02 FiRiEEEFEmn 20 HiE

SRt

s
(Mishra and Singh, 2003; Mimikou et al., 2016) >
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TR A

I
Eicd

F5(USDA, 1986) » 8 d s b 38 1, =025 » Tl X(7)7 2B 5 ¢

0 for P<0.2S
(P—0.25,,)" for P >0.2S ©
P+0.8S,,
REE AU H Ao frig AR @ R 0 3R TV ARR T ETH A 0 R TR B RS fir M2 A 4o

F (9N 0 AR R M€ A MG o 1995 Hawkins(2002) & 4 T 3 BT 0 47 &pjrﬂf g
|, =0.05S L if * *o4m% i fERRF OB kT TS CAERRE 2B KREEALAZRE

2 BBl RN 5

0 for P <0.05S
— 2 10
(P ~0.055;) for P >0.05S 10)
P+0.95S,
I FLRAFTE
Bt~ FTEST A4 g4 (Soil type) ~ 2 = f1* 4] 5% (Land use) ~ -k = if it
(Hydrologic condition) 1z % gg= -k & if i+ (Antecedent moisture condition, AMC) % z_1 CN & s

*Ea > SHeCN 2 B tadeT™

1000(;N10CN # $(inch)
S— (11)
25400-254CN o
CN ‘
o~ 4O E A
FRpARTRET H(NRCSHIR 2 s endo ] » B3 2 k4 GE G-I ELS L AB-

CDesp -Bd AL AR 2REDEETE 5 83 » % 4 2 43 bl4er) 4 (Sand)

-3\1\‘

#F 7y 4 (Loamy sand)fr#) B 3% 4 (Sand loam) % » # » % & & -] g% 0.30 # 4 12 + (7.62mm/hr)>
Bag 35 AR 2RBOER T M B4 P B2 33 bldhe F 3 4 (Silt loam)frk 4 (Loam)
%5 Hr & AarE ) pF 0.15-0.30 #rd 2 F(3.81-7.62mm/hr) > C #2335 A% > IRE hik
BT o B 4 M2 23 Bldo) [TAERE 2 (Sandy clay loam) ® o B xR 5 4 3b R ] pE
0.05-0.15 #wd 2 F¥(1.27-3.81MM/Nr) > D #52 3 5 &% 2 BEAIER T » A3 a 4 Bz 4
B b4cak B 4 (Clay loan) ~ 3> B 3k3% 2 (Silty clay loam) ~ #) B 2k 4 (Sandy clay) ~ & 542
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FIF G RBLHER RAFENE R FoERag

(Silty clay)cak 2 (Clay)% > 2 » ;% & 4 2+ & | p& 0-0.05 3 =4 2_ ¥ (0-1.27 mm/hr )(USDA, 1986)-

4o 2-9 75T o

129 ERAARTREERIETS AL

e B S kit » % 5 (in/hr)
#j + (Sand)
A # ¥ #) 2 (Loamy sand) >0.3

F) 54 2 (Sand loam)
¥ 2 (Silt loam)

B . 0.15-0.30
# 4 (Loam)
C ®) B AR 3 (Sandy clay 0.05-0.15
loam)
A3 2 (Clay loan)
B FAEE 2 (Silty clay
D loam) 0-0.05

®) 4k 4 (Sandy clay)

& B AR (Silty clay)
k4 (Clay)

(F 4L k& : Urban Hydrology for Small Watersheds, USDA, 1986)

N =5 T AN SE

T a ifE(AMC)Edq 2 2 6 B R A AR WA T EF 4 F 2 el foR o ok 2
a2kl > P2 EAR2IMP LB L TN RGF »FFA 0 FZFIRLR 2
PR R 2FVE R R AL R e RE R LIEE o F R Rk A R TR
ROALIE B AR R 4 0 2R TRARAEET A L Z BAEY 0 A 55 AMC I~ AMC Il ~ AMC
> 29 AMC | 477 2 3 S 50% vk & > AMC Il £ 7 2 34374 fok i > @ AMC 11 B £

L A A R Bl Bk 1995 2 BB R 2 (NEH-4) - fen k&
R ER T I R EFL D 5P A LTS HEHRE > dok 2-10 #6F e

£2-10 2 Hyew kA i

e kA iE fem5p % & £ (mm)
’ R % & (Dormant season) 4 £ % & (Growing season)
AMC I <13 <36
AMC Il 13-28 36-53
AMC 11l >28 >53

(F 4L k& © Soil Conservation Service Curve Number (SCS-CN) Methodology, Mishra and Singh,
2003)
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CNEAFZER" PP 1R ERV-RAFEEFER > L7 5794 31

I * (12)5% 2 (13)5% i 7 CN i 2 #& 4 (Ponce and Hawkins, 1996) :
N, = CN, (12)
2.281-0.01281CN,,
Ny, = ST (13)
0.427 —0.00573CN,,
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IR AR 2 RE  fI EL H BY § - B e
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(F 4 % & : Soil Conservation Service Curve Number (SCS-CN) Methodology, Mishra and Singh,

2003)

=

LB 2T 8 ML ON

k= LfEFEE T REAE CNE

W31 & TR kA I ECNEHR A
AMC Il AMC | AMC III AMC Il AMC | AMC Il
100 100 100 61 41 78
99 97 100 60 40 78
08 04 99 59 39 77
97 91 99 58 38 76
96 89 99 57 37 75
95 87 98 56 36 75
94 85 98 55 35 74
03 83 08 54 34 73
92 81 97 53 33 72
91 80 97 52 32 71
90 78 96 51 31 70
89 76 96 50 31 70
88 75 95 49 30 69
87 73 95 48 29 68
86 72 94 47 28 67
85 70 94 46 27 66
84 68 93 45 26 65
83 67 93 44 25 64
82 66 92 43 25 63
81 64 92 42 24 62
80 63 91 41 23 61
79 62 o1 40 22 60
78 60 90 39 21 59
77 59 89 38 21 58
76 58 89 37 20 57
75 57 88 36 19 56
74 55 88 35 18 55
73 54 87 34 18 54
72 53 86 33 17 53
71 52 86 32 16 52
70 51 85 31 16 51
69 50 84 30 15 50
68 48 84 25 12 43
67 47 83 20 9 37
66 46 82 15 6 30
65 45 82 10 4 22
64 44 81 5 2 13
63 43 80 0 0 0
62 42 79
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Curve numbers for
hydrologic soil group

Cover description -

Average percent
Cover type and hydrologic condition impervious area A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.):

Poor condition (grass cover <
S 0170) IR 68 & 86 89
Fair  condition  (grass cover 50% to
75%).c.cciiiiininnns 49 69 & 84
Good condition (grass cover > 75%)..........ccoeevreennas 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding
FIght-0f-Way)......cccoerreiireinreee, 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
FIght-0f-Way). ..o
............. 98 98 98 98
Paved; open ditches (including right-of-way).......... 83 89 92 93
Gravel (including right-of-way)........cccccceevvivevienene. 76 85 89 91
Dirt (including right-of-way)..........ccocooeeninnirnnnen. 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only).......... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders)............cociiiiiiiiiii 96 96 96 96
Urban districts:
Commercial and DUSINESS..........ccoviiviirieniiiereee 85 89 92 94 95
INAUSEIIAL.....ceeieecce e 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (town 65 77 85 90 92
NOUSES)....cevecvveeicece e
1/a 38 6 75 8 87
1ol (YRR
13 30 57 72 8l 86
ACTB.uveveteteeetee et et et st e et et e ss et e st e et et e st tesreresrere e
172 25 54 70 80 85
1o (YOS PTSTPROIN
I Uol TSRS 20 51 68 79 84
2 ACTES. ..ttt ettt ettt ettt ee s 12 46 65 77 82
Developing urban areas
Newly graded areas
(pervious areas only, no
vegetation)........................ 77 86 91 94

(F#L k& : Soil Conservation Service Curve Number (SCS-CN) Methodology, Mishra and Singh,
2003)
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Curve numbers for
hydrologic soil group

Cover description

Hydrologic
Cover type Treatment! Condition? A B C D
Fallow Bare soil — 77 86 91 94
Crop residue (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight 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 (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T+CR Poor 65 73 79 81
Good 61 70 77 80
Small grain SR 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-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumesor C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83
Good 51 67 76 80

1. Crop residue cover applies only if residue is on at least 5% of the surface throughout the year

2. Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and
canopy of vegetative areas, (b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent
of residue cover on the land surface (good >20%), and (e) degree of surface roughness.

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

(F#L k& : Soil Conservation Service Curve Number (SCS-CN) Methodology, Mishra and Singh,
2003)
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Curve numbers for
hydrologic soil group

Cover description

Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous forage for Poor 68 79 86 89
grazing.! Fair 49 69 79 84
Good 39 61 74 80
Meadow—continuous grass, protected from grazing — 30 58 71 78

and generally mowed for hay.
Brush—brush-weed-grass mixture with brush the major Poor 48 67 77 83
element.? Fair 35 56 70 77
Good 30° 48 65 73
Woods—grass combination (orchard or tree farm).* Poor 57 73 82 86
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 — 59 74 82 86

surrounding lots.

1. Poor: <50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: > 75% ground cover and lightly or only occasionally grazed.
2. Poor: <50% ground cover.
Fair: 50 to 75% ground cover.
Good: >75% ground cover.
3. Actual curve number is less than 30; use CN = 30 for runoff computations.
4. CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of
conditions may be computed from the CN’s for woods and pasture.
5. Poor: Forest litter, small trees, and brush are destroyed 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.

(F kL k& © Soil Conservation Service Curve Number (SCS-CN) Methodology, Mishra and Singh,
2003)
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Curve numbers for
hydrologic soil group

Cover description

Hydrologic
Cover type Condition* A? B C D
Herbaceous—mixture of grass, weeds, and low-growing Poor 80 87 93
brush, with brush the minor element. Fair 71 81 89
Good 62 74 85
Oak-aspen—mountain brush mixture of oak brush, aspen, Poor 66 74 79
mountain mahogany, bitter brush, maple, and other Fair 48 57 63
brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass 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 shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84

1. Poor: <50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: > 75% ground cover and lightly or only occasionally grazed.
2. Curve numbers for group A have been developed only for desert shrub.

(F#L k& : Soil Conservation Service Curve Number (SCS-CN) Methodology, Mishra and Singh,
2003)
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