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Abstract

In 2017, the Water Resources Agency has revealed the third version of
potential inundation maps for flood disaster prevention. The designed storm
pattern is derived by using Horner formula and is assumed to be spatially
homogeneous, which is inconsistent with actual rainfall. Thus, the corresponding
simulated flood maps may have some inconsistencies with actual flood maps.

In order to strengthen the decision-making ability of the water-related
disaster management, the Storm Rainfall Spatiotemporal model was developed to
produce massive rainfall scenarios that consider all possible temporal and spatial
distribution of actual storms. Corresponded flood simulations were then carried
out by utilizing the CA rapid flood inundation model which is developed by NTU.
The simulated results were used to produce flooding probability maps to provide
supported information of disaster prevention.

Taipei City and Keelung City were selected as research areas in this project
because of their high completeness of measured data such as precipitation, terrain
elevation, sewer system and sewer water level, etc. In Taiwan, rainfalls could be
divided into 4 categories according to seasons and mechanisms of formation, i.e.,
winter frontal rains, plum rains, typhoon rains and convectional rains. In this
project, we took typhoon rains as the analyzed category, while the other 3
categories were ignored because their measured data is too massive to be
analyzed. The precipitation data of about 200 typhoons events was collected from
30 rainfall stations in Tamsui River watershed. 83 typhoon events are selected to
establish the spatio-temporal covariance function, while other typhoon events
were discarded because their rain duration is relative short or their rainfall area is
relative small. 83,000 rainfall scenarios were generated by using the analyzed

spatio-temporal covariance function.
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The duration of rainfall scenarios were all 24 hours. In order to produce flood
probability map, we had divided flood probability analyzed scenarios into 4
groups according to the potential inundation maps from Water Resources Agency,
i.e., 125to 275 mm, 275 to 425 mm, 425 to 575mm, and above 575mm. Stratified
sampling was used to randomly choose rainfall scenarios from 83,000 rainfall
scenarios. 750, 750, 1000 and 162 rainfall scenarios were chosen from group 1,
2, 3 and 4, respectively. Therefore, there were 2662 rainfall scenarios were chosen
from 83,000 rainfall scenarios in total. These 2662 rainfall scenarios were then
used as input data to perform 2662 flood simulation by using CA rapid flood
inundation model. The CA rapid flood inundation model is developed by National
Taiwan University. The overland flow 1s simulated by utilizing the framework of
cellular automata while the sewer i1s simulated by storm water management model
(SWMM 5.1). The flood simulations of typhoon rains in this project can all be
done within 30 minutes. The simulated results were the used to calculate the
occurrence probability of flooding at each mesh to draw the flood probability
maps.

In this project, the flood probability maps in Taipei City and Keelung City
were produced to provide referenced information for decision-making of disaster
prevention. The depth threshold to judge whether a cell is flooded or not was set
as 15cm. Additionally, the simulated results of all of 2,662 rainfall scenarios are
kept and can be applied to calculate the flood probability of other water depth
threshold. The produced flood probability maps will be imported to the service
system for flood potential estimation. Different flood probability map can be
shown based on the forecast rainfall scenario from the Central Weather Bureau to
provide information for decision making of disaster prevention. Through this

project, the service system for flood potential estimation will be continuously
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improved to achieve more accurate estimations and information for decision

making of disaster prevention.

Keywords: Storm Stochastic Model, Flood Probability, Potential Inundation

Maps, Rapid Flood Inundation Simulation Model.
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RAIFQOB)FT Y A FHG R R SRR E G EH
A E AL A Bk AW P E(1980~1999)2 % & F
HupE AR 2 R EFEEZAPHE R RRBE LI R E LA
Flzw A dg A e ke Bt 4ok 3-3od A EFHL 477 0
ERIREFSINE o W A S

AL =F =3 ) SN QI v - 1 a5
%32 %ag TR

f g g

/n 52 -L:E-‘lfél&

FWE FrBEAGYL T EREAEE

LE AR R A

" 5 A LI #¢ pF (hr) o 5n R
2 EEG A 1~4 7 ~11~12 ¥ dr>1 2 (mm/hr)
17 A 5~6 * dr>3 2 (mm/hr)
e b 7~10 * dr>12 2 (mm/hr)
P ok 7~10 * 3<dr=12 2 (mm/hr)
%3 3 RBTHOMAT U B Aa g AT ERFEZFELSN
& 3F 4] T 3 £ pF (hr) % & F (mm) %o F & R §E(hr)
>4 13.8 60.27 292.00
Y 18.07 73.06 289.79
A EbG A T 12.05 55.29 216.43
% 28 9.3 49.56 305.24
€L 12.91 63.19 356.55
>4 14.32 78.85 149.29
ST 12.55 60.43 130.28
1 @ TS 14.64 77.81 138.90
& 2K 14.81 89.06 130.70
% 0 15.27 88.08 197.27
rEE | 3749 233.75 462.25
ST 39.69 233.19 418.92
Bh A T 32.29 215.05 553.56
& 2% 39.39 258.44 401.37
% 2% 38.60 228.34 475.15
>Eg 6.60 45.30 195.27
ST 6.61 43.81 207.97
EEHIe TS 6.44 47.43 194.54
% 2K 6.56 52.18 174.25
% % 6.80 37.78 204.31

3-18

T R

gtk 41 % (2013)



Bk mE AU R R LS

34 AHELFARRPEREFEREI L FRIF L RRFE
3.4.1 B h '3 8L

EHEEBFTNERALANMB FEAFTEL R T E X 83
FoFPTREMNG 30 B LRSI =12,-,30) F BRI ER T
Fz2 24 | PFHEPEY R ERFREK L REse)(t=12,,24;s =
1,2,--30,e=12,--83)F" 4 % e BELH sBx % ] FLERE o
FPAEREENRE LR EADPTER B2 EA R LA AR
LRl R RS FTArE R REAEREGEE A L AR
(orographiceffect) e # 7" * £ T B X PR F 4 F L B2 Pl=bE
;¢ & it (standardized) > ™2 4 ",/TT 2 pEE TR AR iE A
X o

+

R.(t.s,¢) = R(t,s, ezd—(tm;an(t, s) )

P R(Es,e) H AR R > mean(t, s)Esd(L, s) A B &R
sHF ) EEREZ EPTHEERREL o KRB LR EEFYZ
M i g  (standardized hourly rainfalls)3= £ ¢ #P & 5 0 2 8 £ 5 1

A A S ERE S N S S o S SRS S D A
¥ AAR 5 — 1 48 %_(stationary) & 32 3 (homogeneous) s % #% % & (random
field)> @ & - Bra F2en? Pl EREL SR R 5 FEHRE - )
% (outcome) & F I {8 (realization) o & # it & F SRS L 1L iF LR T
(L-Moment Ratios Diagram Goodness-of-Fit Test) ## & & fi §f = 3]~ # > 4§
3-4 5 7 o

A A7 VE R AF P T -pF R 38 (time domain) ¥ 7 FF 3 (spatial domain)4+ B
JedZ o o) 3-5 47 o @ B 3-6 ¢ F - BE 2z pER353 83 B £
g L pEka B BRI ER(L, S, e),e = 1,2,--,8303i5 0 4 e P %) iR B T G
R g IR E A IR E AR EERF AT 2R - P
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1%t realization of a spatio- Nt realization of a spatio-

temporal random field. temporal random field.
TSR S e S et AR T i o i i I— """"""""""""""""""" <3
: Event 1 : Event 2 ! Event N :
' 1 ‘ | |
1 ! ° ° . | . ° ' ® ° -
| ° ‘e , 'E . e : . ‘e g E
: t=1 £ 7!7! /! .77.7 : ) G § A 7’7.7 1
- =2 4? ® o y Pe o ° lt=2 Y o > :
| Y e AT % e L amuis SR . . :
: Te o ° ; T e o * : T e o * :
: T )\ T8 : ' 1
: . .. * : 5y ® E o’ . :
] ° ’ ® ® . | ° . [
b 4=24 7 * o ; 1 ® o ' t=24, ® o :
1 s | .
! . R TR e Sa st e s s S ss R ST e Sl
________________________ /ﬁ: Spatial extent

. : Rainfall station

®) 3-6 /?‘]i‘%ﬁ%ﬁmé\#?‘}"%‘f#;ﬁm

342 AT E@Ea s RS R EHL 7
LR EDIFERFEFLT B 0BG 2 2L~
(semi-variogram) 4 #7453 12 o — B3I W BT UZ(x),x € QF 2. » x &
2z REOY 2 F- gz SEEZ ERIE o PR TR LR
BT AT 2 X R Sy ()N A2
y(x,x") = %E [(Z(x) — Z(x’))z] ,x,x' € Q (2)

A

FRPEZO)E AR RBEZ) DR B HEBRBEZ()
PR LB ASEE IR R RN 0 A 56 3 ) Fipdth=
lx —x'|2. Sl - Ey(h)F 2 o LHB A Sfich Rz B2 b2 S
» 23 B ¥e(influencerange) 2 B G S EEFM - FE AL LR E A Sk

2 1 (h > 00)igiTiE » ? AW HB ()2 $Efof - BEEALS
"W R EZ(O)BEZ()I A ko] R — x| LR E A S HfEl

5o tdeT 2 RE A aBEAT BN
y(h) = w[1 — e WD) (3)

HPd i BE ab BP0 EHREF 2 LR A0E L $E S

#c(covariance function) C(h):% &2 T 2 B % > 4o 3-7 “77 o
y(h) = C€(0) — C(h) [C(0) = w] (4)
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W3-7 3293 TP F2L L PR AT L BRI M RT LW

R R RREER R R RA S A RPN 30 B R 2
4 )RR EHS R - AT R d 3P IS C(30,2)ER
EEfe RPHFTTERET B> LR AET L S 435 8 ok 34 97
T o FIERB IR LR AET L3 22X RE Ao e X3
S BcpF o RSk Ph o BEREZ - X5 52500002 %) X g R ﬁﬁiﬁbia‘*
Boo] T 3 % (Least-squares fitting) o 3+ dp B ticst Sl R - B h 2 BB 2
P A S#ys(h)4c™ 0 a=12,000 % F:BEEZE(2 ¢ ) > 4§ 3-8 1T o

_-—

J

ys(h) = 0.2 4+ 0.63(1 — ¢ (@) (5)
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Bk kB ME AL B RS A
134 RRIEEHE A 5K S HTRAY

L, FRR|ERL . FRA|jERL . RS
(1) =~ ¥t A | (22) =~ ¥t A | (22) = ¥ 2

177 1344 027 | 19.17 1560 0.69 | 3056 1224 0.86
284 1968 033 | 1925 1248 0.72 | 30.76 1536  0.66
6.83 1536 046 | 1947 1320 082 | 31.06 1440 0.80
743 1536 057 | 1971 1560 0.89 | 31.08 1368 0.80
841 1752 052 | 2027 1704 0.73 | 31.71 18%  0.72
8.77 1320 059 | 2061 1656 0.63 | 31.74 1800 0.64
930 1824 064 | 2142 1584 0.75 | 3234 1440 0.80
944 1752 061 | 2207 1320 0.78 | 32.75 1680 0.75
10.00 1848 0.61 | 2211 1/28 0.73 | 32.79 1752  0.67
1044 1608 0.63 | 2212 1704 0.73 | 3361 1536 0.88
1130 1416 064 | 2223 1896 0.67 | 33.83 1728 0.85
1208 1584 059 | 2271 1296 0.78 | 3390 1584 0.70
1257 1752 056 | 2394 1392 0.78 | 3435 1800 0.71
1403 1776 0.65 | 2447 1728 0.75 | 3468 1752 0.70
1417 1680 0.63 | 25.00 1560 0.87 | 3471 1680 0.80
1424 1824 0.64 | 2506 1560 0.79 | 3498 1536 0.81
1436 1/04 0.60 | 25.07 1896 0.69 | 3551 1464  0.87
14,67 1368 0.63 | 25.72 1272 085 | 36.29 1512 0.80
1531 1/04 061 | 26.20 1560 0.81 | 36.41 1896  0.67
1532 1608 0.73 | 26,53 1680 0.71 | 36.50 1680 0.75
1549 1584 0.69 | 26.62 1296 0.69 | 37.77 1248 0.91
15.74 1440 0.70 | 26.76 1488 0.71 | 38.77 1536  0.89
1597 1728 068 | 26.82 1632 085 | 3924 189 0.71
16.33 1776 066 | 26.89 1368 0.83 | 39.75 1440 0.83
16.81 1344 0.70 | 26.98 1632 0.68 | 40.03 1416 0.89
16.85 165 0.70 | 27.32 1368 0.72 | 4216 1512 0.84
17.16 1272 0.71 | 2794 1728 0.69 | 4259 1800 0.74
17.74 1680 0.79 | 2841 1704 0.67 | 4260 1680 0.75
17.74 1344 0.70 | 2848 1680 0.70 | 4283 1584 0.76
18.08 1440 0.69 | 2852 1728 0.76 | 4439 1272 092
18.13 165  0.60 | 28.64 1608 0.75 | 4497 1800 0.80
1852 1728 0.65 | 2891 1632 0.74 | 4579 1440 0.83
18,55 1608 0.70 | 28.99 1896 0.67 | 46.18 1536 0.92
18.66 1152 0.75 | 29.65 1536 0.78 | 4791 1464 0.90
1889 1464 0.66 | 30.18 1512 0.81 | 49.02 1320 0.85
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(Z(@O),Z(t")pest P e B LR A Sdce S LT 83 HRA R F
®7 Rl peitie s o 3 C(24,2) x 30 x 832 (Z(), Z(t))pe ¥ ¥ ik
FEMFSE LR A Sd ok 35977 o PR AR R 5 023 ] BF o e
W FFREHRGPE S - X1l P apidh s LT 23]
P #feif R 5 14 PRt a B2 BRI HE A ST
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semivariogramvalue

PR IRET AME R IR L iR
235 FRETLEE A Idc F TR
FRACIPE) Sl XgEap

1 25277 0.362
2 24178 0.513
3 23079 0.588
4 21980 0.646
S) 20881 0.702
6 19782 0.735
7 18683 0.767
8 17584 0.790
9 16485 0.798
10 15386 0.807
11 14287 0.825
12 13188 0.841
13 12089 0.850
14 10990 0.852

1.0

0.6

0.4

y=0.1+0.73*(1-exp(-¥2.7))

0.2

0.0

T T T T T T T T
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ks R AR B PRk it

% 3-6 FRELHR A @ P st (S PR F R

> R EER(m) r(h) PEREEEE CS(hr) | 2 BEEAE(m) r(h) PR EEER tH(hr)
1769.70  0.29 0.44 23936.13  0.74 2.52
6153.69  0.45 1.02 24899.93  0.75 2,57
7516.37  0.49 1.19 2573258  0.76 2.61
8770.09  0.53 1.33 2645508  0.76 2.64
9738.27  0.55 1.44 26847.06  0.76 2.65
10338.66  0.56 1.50 27316.06  0.77 2.67
11436.32  0.59 1.61 28083.74  0.77 2.70
1241315  0.61 1.71 28722.16  0.77 2.72
1327454  0.62 1.79 29660.32  0.78 2.76
14359.89  0.64 1.89 30757.11  0.78 2.79
15353.77  0.65 1.97 31709.39  0.79 2.82
15885.00  0.66 2.01 3275442  0.79 2.85
16482.48  0.67 2.06 33646.19  0.79 2.87
16869.03  0.68 2.09 34669.44  0.79 2.90
17638.32  0.69 2.14 35248.03  0.80 2.91
18517.30  0.70 221 36409.69  0.80 2.93
19169.14  0.70 2.25 37671.05  0.80 2.96
1980256  0.71 2.29 38869.16  0.81 2.98
20639.30  0.72 2.34 4168437 0.81 3.02
2141525  0.72 2.39 43187.22  0.81 3.04
2207458  0.73 2.43 4579248  0.82 3.07
22712.82  0.74 2.46 49017.94 0.82 3.10
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y=0.2+0.63*(14exp(-h{12000))
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; y=0.1+0.73*(fl-exp(-h/2.7))
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F13-10 £ %R = Sdcph &7 R, W
LRE AWM IPFR LR Sk > B
St 2 R FRRFZ 7
R PR R R ST AT

g
Y
o3
Je=
A&k
p -]
d
E;«
i
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Ee
e
3%*%
o3
[
énhn,qﬁ
p ]
d

VTR .
Cor(s,t) =073 ac (8)

PR R B iEdta, = 2.7 o
FORPA B RREA R AN FIERE R Y AR
ERETVBIABAFE Q) R oA T 2R AR GRS LTREG L
Beodp RO RET ERE AP G o REPREDTT BERERT
FE PP FI2 LR REE A RRFRA AR T T
g o FI AR T L EF R R Sl Ao
pr(t) = 0.73e‘(a%) )
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-%@ﬁ%k—qﬂ?zkﬂ%%ﬁzﬁ$aﬁuaﬁﬁﬁm’k%w%kﬁd

MY T SRR BT 2 EFLAPM T L F g
A AR T S SRR SR Sl do
h

ps(h) = 0.633‘(@) (10)

BRisd RRBRiRzrFERE N REBFLEY S 0 2 %2
TE YD L2 ApH Gl FILFRHERFEY R E 2 R RRETL Lo
35 2> %BERFEREFTLSF B FEEES
35.1 LR R FEHE 2

LW FE R I EC AT AT R R (Franco et al. 2006; Guillot
1999; Herrick et al. 2002) = * % #c2 i * 3598 U 3 #r'f S S B A 4 I F
Fe X P RE R 3F Sk RO BB REIDE LS o 2 U3
AR R R o A3 E A AT 2 7 (Liouetal, 2011)e g £ 8
BoEL i L AH 2 B PR AT R RS RAT o LA H 2 R
AR LB A SRR L0 T X R SR T E
PAAFATER R E OB R R R R FRE AR i |~

PR ARTEF ZPIF A F o m AT FRMZEFREFIERE e
A # 3= A (Pearson Type III)%E % % 2 552 L4 4B 3-11 0 H 280 B0
M 4o o

Beh E F 2 8350 d 30 BRIEEE 24 )RR 2R S AHE A 4T HR
AR AR oRIHEE L@ ERS - BRI 20 BEEEL TR b L
RET2ZAPMME T2 R T T o b oo B8 SR §IREA

L‘..’d

l\\

%@‘

Bz ala® 2 b BReEiE e AR T oy
AR oA BREBAESZ AT G0 S SRS STE
B £ %R Sk o TE;\;'{Z(x)P%%\»ﬁ»p F=AEPRE > L RE I ES

Cz(h),m W(x)* 282 $HR2 BT LR 2832 38k Cph) -

(A) #-Cz(h) 4 (11)5" 45 5 Gy (R) ©
Pz,z, = (AZ — 6AC + 9C2)pw1w2 + Zszgvlwz + 6C2p5v1w2 (11)
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2

A=1+(9ﬁ3=%—(9{6=%@) (12)

(1D 0 gy, By, » W R R s A S F 2 AP
Gl FREIRE Y s T 2 A Tl y s A F = AT 2 Rk Tk
(coefficient of skewness) ©
(B) ™ B 7| % 27#-%/2 (sequential Gaussian simulation) % /78 & B ~ 2. W (x)
"W T IRE o R R E ORI § AR S
C) #W)TWEBFFRE* oo™ 2 TP R R 2 ZZ00)EH R
BEBE o

y 1 1A% Y\3 nt 1m°
zzw+(wz—1)g+§(w3—6w)(g) —(Wz—l)(g) +W(g) _5(6) (13)
e ii:ﬁ}'%»jﬁ- LP‘»}?’ Qf: .m u}iﬁg yg-?y IR T fr,v~ (1)}\7 ﬁi_g.jL

\wm §

$ % £ R.(t,s,e) > F & “mean(t,s)L2sd(t,s)%2 &k 5 R(t,s,e) -

Given a Pearson type I random field Z(x)
with known density function parameters
and covariance function CAh) or semi-

variogram yA h).

v
Converting CAh) to Cy(h) where W(x) is a
standard Gaussian random field with a

covariance function Cy{h).

:

Generating a realization of W, i.e.{w(i, ),

i=1,--.n;j=1---,m} where (ij)
represents a spatial location and » and m
defines the extent of the spatial domain.

\ 4

Individually and independently converting
w(i, j) to z(i, j) . The resultant {z(Z, j),
i=1,--,n;j=1,---,m} 1s a realization

of the Pearson type 111 random field Z(x).

W3-11 > R REL@I{I T o 24 FF= LTSRS HEIEH
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R B R PEI AR M A BRI R BB 40T @ ot

(1) &

R(t,s,e) —mean(t,s) {
sd(t,s) )

P RR(ts,e)EF e F R H s RS o ERERE o R(E s, e) R R

& & > mean(t,s)Esd(t,s)~» W& % sF ) FERE2

BRI A o

R.(t, s, e) =

(2) #zpFrzAp b ELC,(h)
P L RE IR E2 PN EL

_VAt2+Atx2 3
Cor(s,t) =0.73e  a (8)
(3) & &rip b & BaE L 4
#-Cy(h) = Ap(1D) 7 3 5 Cy(h) -
Pz,z, = (A* — 6AC +9C?)py. v, + 2B?pl 1, + 6C%pyy (11)
\* 12 A% 1 ,v\?
_ 14 _Y_(r _—(~ 12
A 1+(6) B = (6),6 3(6) (12)

Pz, B Pwyw, @ W 2 R g2 A F 2 AR DR B R
W AR A F P M ey s A B S Al A F 2 i A& % #ic(coefficient of

skewness) °

(4) MR B ETHEERRCG, (WAL TR A > CW R A B EREY &
"TWREW(x) -

(5) #AEH 1% A 11 (13)7 E B0 AL 3= P RBZ()2 M 5 F)5
smwtet-nlizer-an @) -wr-n@) ww®) 30 03

(6) i & BET & T 0% L M FT L RS £

Rimutation(t, S, e,n) = z(t,s,e,n) X sd(t,s) + mean(t,s) (14)
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352 kEfimits
B AT RS SR Aw g 0 B P F 2 H(e=83) ~ R (T=24)

Pl 2E(S=30) 12 2 % B firgt (block simulation)=t #c(n=1,000) o % Bt E_5 7
WRECRA A 2R R AN R e R L TORATAE > F R
A2 B3HEREE K HEERLERL - PR BERLFLEAT
B AR o F X RN A A WA S £ 59,760 BdciE o T E_30 B
sh 2 B plxh2 24 B PEPER B 12 83 3% A& F % (30X24x83=59,760) > @
HoxaEitgsd 720 B (30%x24=720>30 Bl ~24 | )T oE it

VI 1
T3 EMyp g p,=mean(wrs) = 52211 Wersn’> N =1 (15)

. 1 2
£ Srsn =sd(wrs) = 52211(We,T,5,n —mean(wrs)) »n=1 (16)

P24 [ RES B30 BiRlek L Gide o TAT20 B A A E BN MeE
@,waﬁﬁﬁﬁﬁiié\%ﬁgajuﬁwgm&ﬁﬁﬁ’%@3-
12034 1,000 % % 5 gt 7 K@ Mpsfe sd(Mys) A 5 & 1,000 My,
2Tz L TR R & RS AT o Sy % 5d(Spgn) K #
1,000 BSpgn2 T 4% 0 4 > 7 & RATERH A0 £ T3 RITR LE 1 0

RELAMITHES o

1 1000
Mpg=—— M
T,S 1000 n=1 T,S,n (17)
1 1000 2
sd(Mr,s) = Mzm (Mr, 5.0 — Mr,s) (18)
1 1000
S = SD (19)
e A
1 1000 2
sd(Srsn) = 7555 (SPrsn = SDrs) (20)
n:
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BRI RT AR B OR L A R
(- VR 5 Fl+ T30 4R i £

AR B EEFLAT EINRT BA L I FIEELAITE BIES
LA e AT PSR 2 E A ML SR A AR ML
TR A o B IR R PP S AR MR 1 R AT R IO A 2 RIS
R AT 2 SR A S SRR B S A2 AE S TS o 00 BB BT
BA A AREF LR A SERE S FS LG P RRE R AT
O~ AEE L 5 101,000 % % HAHATEZ 1000 B 4T i’aM—T,S#»‘E»_%irif‘-l
% E 0 1,000 Bk AR L sd(Mpg)te | 87 Hdgtk 2 &2 o d B 3-13 7
401,000 =% FHAHRTA S 1,000 B ARE LS, o HBnE 1 LRG>
1,000 i 4% & 2 £ 5d (S50 ) 18] B Hofi AR 2 £ 48 2

1154 iF L
15 8 15
1.0 g - 1.0
05 8 05
0.0 2 0.0
0.5 2 - 0.5
1.0 © - 1.0
15 r : T T T 1.5

4 8 12 16 20 24 4 8 12 16 20 24

WI3-13 Sy, % 3% 10005 L3084 8 £

X FFIREA EFH=Z A A F > B GERBRTEBEFX LKL Rk
2047« ik B 2.147 AP 83 B A F A K@ FIL RS A B2
RGEFHEZBE AT R i 7kE fiﬁiﬁi - RAAHEE 2
W Ea R R Rl T AL AR R BL R 1,000 =X 20 0 A Tk
WA ERFM LT e e T A B Gl 2.147 A E 0&5%4?%—;-% i#ﬁ%ﬁﬁ
1,000 =t i f fadcz T 395 2217 823k %8 2.147 4p % 42350 £ A F 0.069
ho @] 3-14 #5% o
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=2 _ F92.217
= BiE0.086
| LY
® 3 -
=
[ T T T 1
2.0 2.2 24 26 23
REE&

WI3-14 % i thiiz & B

(Z)fEHs T

FH R 1,000 23 B FHRopoy 0 - BHANES §F 2k 83 ¥
(e=83) ~ 24 -] FE(T=24) ~ 30 Bz (S=30) > — + = % B EE(NV=1,000) - - = %
B Ea T 244 720 BT 35E(30%x24=720 30 |zt ~24 - FF)» 11 % —
Bleb S - B R R LN YR TR L 83 B R Y - R
B L 83X 83 AR Ting . WP E - | EFRTERET
¥ s UMpgy =—ze \Rersn o o W 1000 ‘% HA 515 > 720 BT
PE L p 5 1,000 B £ TIEMrgy o

1 83
Mrsn = @ZeﬂRe,T,s,N (21)

T =1,..,24 (22)

Blzk 0 S§5=1,..,30 (23)

HHi=c#w I N=1,..,1000 (24)

T35 Mps = —— 1% My, (25)
L Sd(MTS) JloooZIOOO(MTSn o M—TS)2 (26)
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B E s > 22 Py Ap bl 2 plabprs § o F B 2% P
W& BRIZEH - TRENEH T I N R F A M.
3B ERER > & 5 30 BRI 24 ERAFL 2 ERE o FHAE
AR ET LRI L) A A R R R PRl ) PG 83 LY
T o BHBHE 1,000 S A 2 2 SEHEE A 0 TEE-83 £ F Y TR AR
1,000 =& > 2 1,000 B % H kg h 2 2 R H R e 22 st
Eiap e oo

UhR - PlEEE - BRG] R R EE LG 83 FIM R - Bl R
JPERER £ R 83 X o ip 83 A pFe g2 TI9Z B L WE % - Play
— M EREIENE R EREL >R ETET ERTHR T RE > & ELE

ARVEHEFAFPROAE FANHHNEAL BFERF LR F
Bep e FINVREFRES ARES - Ry - LA ETH2 LR o f
B = B e SRR AN R T oM (PRI F LR E o R A
okt 1,000 = 4 7 17 1,000 BplzbpFa B T30z LB L 5 oL 1000 3P| obPF
AR EEEY s T3 P REFY T2 3 a £ Ti0s ER Ko
(z)fiss £ R% 2

BARELT R R ATHBIGER > B EERELSDET R RE
83FF 2 £ R MR > SDrgyh m - I FHMES (V) B>k ()~

& F 2

fipl=b(S) & B2 M £ o FF R L BEKTLEAF S 10 1,000 =
TR AR L T8, % 1o
1 83 2
SDrsn = j a3 zezl(Re,T,S,N ~ Mrsy) (27)
1000
SDrs = 10002 SDrsn (28)
1000 o
Sd(SDT’S) = leOOZ (SDT,S,n - SDT,S) (29)
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Bk RT AR B R L A
(I )tp W ThdcEd

EERETFLRE Aot Fr X % B Sfik(covariance function) »

JFES TREE R E B R BT M e £ R B ST
B LR A JB—**Bfﬁ%im&%x‘*&o#pfﬁénﬁ&u‘f;u AV
pP(Res, Res) > t=12,..,24>5s=12,..,30 (30)

Glde @ BlEb s1 30 ¢l PR R BRIk 2 3 2 B Rz plM GlEkh
P(Revs1 Rezsz) ® 7% BIb(30 2k)% 24 | prpfa £ 5§ 720 Bl g > 7 &
MR ST720X 7202 < B o B AP M GBCELEE > L #- AlaE 2 2
WR24 X 242 2 5Bt o A SprE ¢ R R 30 X 3063 AR 5 AR d AR
PERF IR T AR hlicle S AR T M LR R T ORI AR (2o B
dr 130 BRlEEF -~ %= ) A BARM %8p(Rers, Rezs) 0 s =1,2,...,30
BAR30X30FEEZT FEAFEE[12]3[2,1]° c s FRFpREEGEetl =
t2=1)> +ELHT 5 - ] FREFX AR HERZ P FREF LR
¥ p Lz M tali(p=1) FaEEH R 2 B L R[] -

P(R7 530, Rr51) .o P(Rr,530, R7,530)

p(RTsziRTsl) p(RTsziRTsz)

P(Rrs1,Rrs1) P(RrsiRrsz2) ... P(Rrsi,Rrsso)
®3-17 3 4430 x 30)7% & B

BpErEip e crp i G EL R AR R B AR
P(Rezas Rea,s) . P(Rezas Rizas)

P(th,S; Rtl,S) P(th,S; th,s)

p(Rtl,S'Rtl,S) p(Rtl,S'RtZ,S) p(Rtl,SrRt24,S)
W3-18 * s£'L (24 X 24)7 X W

B g (0L e R e, = 270 d f PR R R P2
B (8.)FF » AR B T HAR R o W 319 W 320 T H RS RN
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P kg I BT AWLS BRGSO R

W3-21 Rz E k%L

% 3-7T hBNPIEL

P =k 0B e Bl S B A
1 0.0395 16 0.027
2 0.0382 17 0.0333
3 0.0339 18 0.0294
4 0.0335 19 0.0343
5 0.0533 20 0.0444
6 0.0244 21 0.0414
7 0.0347 22 0.0314
8 0.0179 23 0.0681
9 0.0525 24 0.0396
10 0.0272 25 0.0279
11 0.0375 26 0.0161
12 0.0351 27 0.0135
13 0.0489 28 0.0229
14 0.0181 29 0.0406
15 0.0145 30 0.0209
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4038 % 24 PEHa Bt 125mm M) e AT A YA T
B 4o AP RETRP 4 BAHREA 0 L BL RHEA R
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kAt iR T EPEL  JEIFLFEZEPRE AT S
IPEAR S A E B+ X 3,000 Bk tE A 2T kR S ks S e
$7 * o 200mm/24hr 2 350mm/24hr 5% A 0 E PR F R R LT A
P L o FPL S & P 750 Hx iR 7 K B A 17 0 500mm/24hr B R A
B T RIPEERPLLTFL o BAE DS IRKERS > iR
et d bR okE R B AT A A B AR RN R 0 & 5 E T
1,000 3-* 12 3# K B A 19 5 650mm/24hr 8 hE E#cA 5 0 Flpt 162 H=
DIRETHORBEA AT o St E Y P g B 2IVEORE S Bien
W E A RFIE R R I AP ERLEFRAREEH F S
3t AT AR R T A R BT BRERR I HEFT AT

LA FRAS LY RFA KRR EME LAP RAKREEY R LA
PREREE2LE 0 M RE e B R R E B2

R ELTF WG FERRAZSE 2 REA M
% 3-8 g ¥ 2(1978~2018)% H ¥ 4R £

A B BREE | fgEeE | ErFE
(mm) = # = # =
125-150 8 11,294 163
150-175 12 11,089 161
175-200 9 9,843 144
200-225 6 8,122 117
225-250 6 6,394 93
250-275 2 4,932 72
275-300 6 3,696 246
300-325 5 2,688 177
325-350 2 1,922 126
350-375 2 1,402 91
375-400 1 992 65
400-425 1 681 45
425-450 0 486 340
450-475 0 357 234
475-500 1 243 166
500-525 0 194 138
525-550 0 103 67
550-575 0 7 55
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*3tF o7 * v CADDIES H-ii 53 e fiost &1 %E,??—fzpéﬁ.ﬁ‘%ﬁ%'{?;

ez ¥ > H AR A AL 5 2 35 von Neumann 7] > 4[] 4-8 » ¥ 1

ﬂ
a3

s
N
A
=
do

i# (Ranking algorithm) % 3+ & ¢ & 'wm% w JR3 e 45 -k £ > L5 wre [
EHRE - RAEFE 22 e K EES LA E 49 [ i P L e R
Bl drkiz- pFd §RMPER KGR FERLHF F A4
Mo ok AT P L e gk e TLE S T SR m e T RR R
2T E T A 2T E KA g S PR R S e R T T
Pra e AR g0 T S L ARk BE R E
F BT AR RO R B E BT AR - BRTIEL
f,’ﬁﬁz’wﬁi’k%ﬁ%;’fﬁ?‘ o B RN G Z BRI R Y ANREIME
Z R RE P L S e R S ¢ L e {oas

5

o

fm?¥
ZBEA AR ERE B2 AN oA R 2 AR U] VP KB R an
3P Y 5 K (Update Time Step) & 3+ 8 i B 322 37:40p f RFFH & > 2
BIAEER -

(a)

5?
L4
4 L3
3?
(b
L2

)

2 5 -5 1

1?
4
(Ghimire et al., 2013)
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B R BT AN E Y PRIk Sk

R T SN BESVRE EOY EF ¥ S

B e ¢ PHE O R L e 2 ok ik ﬁé*ﬁﬁﬁm%’i?E%%T%
Bl 2 7 FRMA R o £ ko 7T Mkt n e 27 B R W 3B

TOECKMAERT E LA E 2 24083 T 34 (34)#7 (Guidolin et al.,

2016)
AL, =15-18 , i=1~m (31)
AVy,  =Amax{Al}; ,0} , i=1~m (32)
AV = min{AvE, 17Ty (33)
m
AVttotal = zAVot,i (34)
=1
e 3 D¢ wfe ok i (m)
I % 0 2R3 m¥e -k 2 (m) 5
m RIS e B E
Al(t,,i Pk e B R ARE e ok A (m)
AV, ¥ 0B AE e T X KR ()
A; ¥ 0B AR w2 g (md)
AV R b 7O R A ()
AVE. FB7 E kM)
t PR (s) 5
T ke £ E(m)

B2 T F T R 2 R RMAR % R R A
& P b BT PR e e ﬁv’kﬁgiﬁﬂ’ I R G T

¥ 4 fiche 8 (35) %

T
[y
(w
"
|k
(H}
S
i
ffd
2«*
R
s
e
%
“w
«7‘_.
b&
|
(w
ﬁi

WY LR s - BETHE AN (G6) KB BT HE Glcenp chig
FooR B { FTIE T AFamie Rt P Lokt ® o BE I E 2 jpa 4@ 4-11



Pk BT AR b R S
St o Bl A-11 ¥ $hBE L 4 RIS dnie A S x0TSR ) 0 @ ShEE 2~ 3
T PER T e QP e (Sl 0 2 W te ) TR Bl ek R 2 E
1D 5115y ="2hwy 37 B R E B B E il T PR chfk ok
PEE AT R wme |kl ETd @ P2 g G 28 3 o
TR R R

Wt - Ve | = 1om (35)
A )
AVE i + AV,
wt = AVmin (36)
(0]
AVttotal + AV‘rzrrlm

R Wt R BB BE G

AVpin AVyy AV, AVpa AViorar + AViin 2W° W W, W,
2% 2ot g & 5 =13 /13 %13 *13 3

Cell # 0 1 2 3 4

(Guidolin et al., 2016)
W4-11 wie g€ A8 E 86T L F

PET - EFIEEHADKY L BT R e R BV ES R E
d Boz B EIE Y 2 &) @ 0 3 E 403N (37)% 7 (Guidolin et al, 2016) : %
—H LG TP A w2 RWME S 523 G RE Gk S T FR T
w2 TR R ()% b R E (W) 0 B Y Iy S (38)3 B AT
Z 38 5Bl VR R AV 4e % BB ()00 P L e Lt iR
BB R (1) 0 * M A AR AR e R jTiB § 2 oK E BN R (8 R EE(tt +

L

: )

#



BRE RS RT AR BRI L e
AP & dmie ot Bk E A B+ a FRKPIRFFS - THEM L L

7R fEE B T AR o

Iiatar = min{doAo, It/Wit, AVinin + Itoral} (37)
It, = vt dE Athey, (38)
F¥ o AL e AEPE R 2 BT K E ()
At LR K (s)
dt 1P ik E(m)

Iy RE koA T RO E () S
w, AR e ¢ X BT TRl
v DV e gk i e ek < i (m/s)
Aey, B EE BT MR jcir @5 L (m) o
HeY > P Lmis A E Gl TR B LFEBhing
(vip)d 7(39)#7 1% (Guidolin et al., 2016) » i & d i in > 4258 22 § B 4750
(Manning’s equation)¥y 4/ o fi;V 2 B pF 2 e uiple & BRER BB TR T o

Al

AX, m

vy = min{ [gd}

) 39)

1
—ds*?
n

PR g D E 4 i B (m/s?) s
no R BAER E(/m”)
Aoy 7 ° &wie i < B RS e P L FEH(m) o

Bofl o b B kBB AL BE BRI R L BT
PRI 2 BT R B R o8 (40) AT o
t+At _ t rt+At N
Ii - Wi Itotal ’ i =1~m (40)

U¢ s ptRA KRR e AN 4 AP T OE R B (md) o

2
M2 B G - e R e WL K2 SRR o F Bl
CRERT 22 Bz iEE 18 7 { F7F B w2 -k iR4r N (41)#7 77 (Guidolin

etal., 2016) -
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+ — (41)
A, A A,
FP oo AL DR AEPER] ¢ deve K IRE(m)

AV, 2 ¢ & v Gk E ()
AVypro =7 & dmie IR E (mP)
A, DY e G ff (m?) e
Hoo YA L L e LT R R KR 2 A AV, S
o dme g ~ R E e A B F e Bk BE S AV,
Lwmie 2. MR E Ao s B E s Bl U RBEE R o

fmre iR v £ ot B 408 (42) 2 54 (44) 7 #1757 (Guidolin et al., 2016) :

I't+At
t+At ;
. i Yy (42)
' Al Ae; At
m m
= Z vitieos@; b = z vitatsing, (43)
R b
pt+at =(r,0) = ( [ a2 + b2, tan™?! a) (44)
sie o, vit+At DY L B R R e B 2] S (m)s)

Ae; D H BT AR S E(m);
a,b weFiiidedsEms);
pttat 1 ke FiE e £ (m)

=

lF‘lﬂ

r

=
0 DA

W

P BBV E RS o R PR R R TR
foo B R R AT LB PV E Y J Hunter et al. (2005)3% 412 p i
# &

\_

7912 % i% Courant-Friedrichs—Lewy (CFL)i% ¢ %2+ & = |

-t

T@
=
=

W R B B HE S T A Bk BFRAE Y 2 E] @

-~

RS
St
N

cp if P E o Hunter et al. (2005)*73% 412 p if g £ 25812 2 CFL
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i B RS E O N A B4eN(45)8 N (46) T 0 @ AT RS

£ 4ot (47)55 7

Ax? 2n
— : 1/2) ,
Atgynter = 2 mm( R5/3 —=S ) s>o (45)
A
x (46)

At = 0
CFL

Atpin = min{AtHunter rAtCFL} (47)

P Atyunter - Bl E(s)
Atcpy, . CFL £ 2 2_ 5] B 4 £ (s)

g RFFAE S

K ok 2 g (m) ;

Atin S S CRCLERL D S W3 R (Y
He > k4 LGERE D 488 v 5P L 2 H R i TR K

PERFEAFRLLE -
R = —max{z,, z;} (48)
D¢ L P oK 2 (m) ;
[, % 0 AR e K ix(m) s
zZ, " & k3 R(m);

z; R IBHBEERLFR(m)-

d @S FRFFHE2FETFRG RSP - LR

£ M2 2 =03 o] o gt vb s 4o Hunter etal, (2005)# 7% 2. 2% > § & B
PRZFAOREFARTFRHHABET N L A48 F - SEFLFRH EARTNZ
F % £ i@ (slope tolerance) &k #¥ 4 % 7% (45)1F I e p iF &

¥
RS ERE ] A FLE2ZERES THEL R A F & v (percent of rise)

VE
T2 01 4Py REBETIEE R S 528%RA X L5 0.528 (Guidolin et

al., 2015) -
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P ks BEARE B OIRIE 8 S e
d SRR E T RAFARS Bloe et o 0
F-HECFEE P HSKE { TP £ (update time step, At,)k B &
{ #7PF R (update time, t,){ #7:# R HF B 37 FRFFH L 0 @ il
FIATEOL AT AR ¥ b Sy

jm

SR I hp R E 0 hoB] 4412 9 0 T

BRI A B FTEF R Fap ERFERHE
tu

I
t t+ At,,

H
[N

i
HHHHH

At, At,

HE X 2018
®l4-12 CADDIES#H:3" p if &% & ¢ & W

422 - AR TR 0
353 FIE A R E e R R 2F ko 7f i‘:ﬁ'“%fw)’%"&
BRRER A B kGl 2B RE KT AERA S B A BPR L1058

I
Iz—n

I

PR g R R o w W AR F R AR RS auﬁg@ﬁiﬁ$ﬁ4°

rEFEHEY &7 52 H;8(STROM WATER MANAGEMENT MODEL -
i # SWMM - Huber et al., 1988) & #i K R8>0 T -k3g i Sip cn@ iy a)
SWMM #-5;% #_d % WIE B 7 % (United States Environmental Protection
Agency) t. 1969~1971 & #7573 > {3\ 7 ﬁ.f? IR E T 2 ,AFK € W ek A 1D
ToRSE E AR RS R~ B B 3¢ 3K %5 (Low Impact Development, LID)
F TR AT o SWMM B3 2 & A8 Bl o 4 W G iR ke
(Extran Module)#£? & # iZ/: 2% (Runoff Module) °
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ks R AR B PRk it

SWMM Hi£5¢ 123« B 5 (De Saint-Venant) ™ #2345 21 & 241 2 425% »
SWMM BN Y » 7 e REHFE S B 4ed 4 A2 B ER LS
NRFFEOR S ARN 0 B S N 4o (49) % X (50)#7 7 (Yen, 1986) :

‘Z—S + %A =0 (49)
&)
aa? + a,tA\ + gA%+ gAS; + gAh =0 (50)

;0 timEmMYs)
A KSR A (D) ;
X e B A |
t CEFF(s)
g T EA RS
Bk (m)

St =% G
hy AR K SF(m) -

F(50)F BEEES T Y B AKEE e (51)

AR SRR R A L o TR S
n2v|v|
Sp = R4/3

% p R BRR E(s/m'P)
vt EH TR (mls)

R k4 EjE(m);

A KRR BB (2 F
" _kv?
L™ 2gL
Lt
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s ks MF AR R ORI S e
L E®REAE(m) -

I g3 42N 2 A0 Sl FHEIRE XS R R ER s
Ao AR RS T B 2 3N (49)2 5N (50) KR E AR R Q11 E R ET e Ff

Ao
AFE T SWMM 038 ¢ iz ‘s‘i%l -k - % (Extran Module) % 8t -k 48
R ORGE kSN R Ee i AR 0 SR AUk e A & 0 4 5 & BE(Node)- B
SU(Link)2 PR e 7 HiRE 0 B 4 34 S B E KRR R U L o ) 4-

13 #7 o

L
\Mm.f.n
Sy

(Huber et al., 1988)
OPSEIREIES EFFUES IR RN

3 FAlink) s 3 0 B EF R E R AR RS AR D 2ah
P T AR S PR L EET (k5N (49) e 3N (50) R fF 5 E E o pE > Uk
LA R B L TR A RE P A2 KR S ¥ B B
BN doi B2 AN S b2 A 0 4 w4eN(53)F (5 ErT o

Qc =Acv. (53)
an hu - hd QCZ
T gA. I (K, + K,) 24,1 gA.S (54)

¢ Q. TESBEREmMYs)
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Bk BT AW Y ORI b s e
Ao PSR P2 KETER ()
v, AR5 ()s)
h, < ESRIFErT 2 BRAREE (M) ;
ha CERTMHENCT R BAKEE(m)
K, g PFE T2 KA G
Ky P BRTHFNC 2 oKERAR A ik e

b U FERR AT BLO A RS I r ¢ R EAR A e A
HRT o Tl 5 (54). ]‘\ﬁ#? g NP - NN L PN ;“(53)«‘1"\?5"?‘%&]3\ 2o ik
Ve °

43t g BE(Node) ¥ @ -k T ki ki bim 2 > 1 B 2l S KEBE KR

ij)‘/nkHa—#>fﬁ %ﬁ-iijé EE °'$ 'rlg%'g

“ﬁ\

2p ARSI R P ATk
EERLFREBAZ AT - ?&ﬂkzi%%ﬁﬁﬁxwﬁﬂugg
AAGUER G F 2 AR AT EE R LT

AFUERE Qo2 E 0 T RFE TR AR & T 4ot (55) 477 (Yen,

1986) :
= z Qc,i + Qk —A

f¢ 0, 1 AFERE(mYs)

(55)

Qe; AT ELLE ST E (mYs)
AL EBLZ R

Or EEFELRFERE NITE@mYS)
A, ATz E G fE(mP)

hc . A§L7}<fi(m)o

i

AGUEBETR T A L AR E R RE A AR g@%fkﬁﬁa A 3L & 8LiS
AmEREE S ATVERE O, B RIFGS)E T 5 F(56) -
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FRE kI RE ANE BT RIS

h, 1
ot :A_ EQCL-'_QR (56)

gﬁ*%_&ﬂ%ﬁg‘hi%%ﬁi”h Oni B3 # F KR EEXNE O35,
FeiE T Wl 38(56) FfiF A IR 2 A

Aoy A EEEA R AU LR E R (55T R QR AT
oo SPEAIVEER T SNST) R 0 YAV EIRE O, RIFE £ Y
(58)iF = A3t g gk = E Ahc 2 L8 Qi > Ok~ O, 2 B enbd i o

= z Qci + Qk (57)

yx’t

ZQN+QR 0 + Q“Ahc=o (58)

BE S FTFEREAER R AU E ATEE R e
FAIEBR AR AFAEPFRFIAI SR L o2 AL F
AL R 2o FAUE B REB R A B G B4 > ppEE
EAVERE Q, » T HF g 1 BER S \“ﬁﬂ?])‘i—' ME B RSP o
423 3 bk

A3h 4 #5538 44 M (2002) ~ Chang(2015 ~ 2018)#74& * 2. e 3w 5 4] %
Bodst = P R - kT ’kiﬁ'ﬁiz‘ Bi-kimz Bif HOREaY 0§
FORT AZERAPPFOEAREED BT AR RTREZY A FRRT A

ENRFPE Y R E B TR TR R RT R RS R AT

:E‘_ k2 Fn By kit o B 414 9w 0 AMR R IR AL Gd Ak
1 f%m’@&é%%%ﬁﬁﬁiﬁﬁﬁﬁﬁTﬁﬁﬁﬁﬂuﬁt
ERTERORER 2L RS 2 A IR T LR R AR P 5 T
ff KRR TR g E R R ERER R A2 RIS T R A
P ATVE S RDRARD ATV N A CRT ORI KB SR 20 BT R
PO RAL BRI ATV TR R B 3 2 R
¢ BERS N B AR R RN o Ak TR gD AR 2 4

%}E%
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B 4-15 #7157

Roof

Building roofs drain the
Drainage

| precipitation on the roof directly

to the storm sewer networks.
Drainage
Inlet y
F - il
A i

- Manhole overflow

1
] 1
! i
l off o
1 Z o 1 i TN
| L poei= = i \
L ettt T aiute \
g b= ” I \ r [ ! : \\ « Storm sewer system flow
i N\

Manhole :. ‘,l l : | — ; ;
l‘i:-_: Ji—-.i’:l.’r —————————— (‘l‘__,l_.._,___,-_____-‘\l_’:—--ﬂ \\
-7
Storm sewer ‘ Manhole overflow will return to the sewer system. ‘ Surface runoff drain on manhole and drainage inlet.
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FE A ORMILGE AT SR TR L AR E AR PRI E
FT RS R AR TR J AR o AL E B2 MR R B e (59)
(O’Brien, 2012)#77% -

Qin = CaAm~/29d (59)
o Q;, - A At EER2 xR E (m'fs)

C, :aivvinfa#(0.6~0.8) ;

A, 1 AIUG FE(m?)
d P E A ORFEm)

ETTRS

TR PR R R NN - AR T O RE R R AR TARF
TR AR (b)) B - B2 - GRS AP P2 B2 3 2 i i
EoREEE ood 2 BESGN A INEURMEE A AL O~ kR R
£ {ATE P EUEPFREHE > F AR PG E 0 R
¢ AT ()R E > m LEFF L (At L AT LR
(At,) ° SWMM H* v d ALl w %4 CFL 22 p ¥
£ T A2t h b SWMM B3 R 4o x 2875 k2 & SWMM P ik %hp i
&> 5 HESA WL T2 QPR L FERBL LR E o
SWMM P 2 B pEf4e F H g sf RPFRF ) £ A LT EL B 60
PR EAFZ LHPFREREERPRE o A303 2 #1057t 84)
YoB) 4-16 757 o 3TEPEY] - YT BETN € R p P E D H TR Rehp R
£ o - B 2 p FREFFHE A ™ = i 2 p g BREFFH &
At G FEFRIE I T (L) F €87 8 - A RT3
Bor - FRBREATE - e BN AT - BLATER(YW A
PR & o JEETV(E + Aty )P = A0 ¢ 3% B DAL,y K& 7R
I - ABEGVR g RE RS T oAy A TR B ALy 0 B 4-16 H1o o
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At, At,
HE X 2018
m4 16 P— -*E'ri /"?’]\ﬁ: g'?' 3 /ﬁ, 5 #’*']’T .&eﬁ]

POy b a2 R 58 ToREE A3 M SRz kR N (59) AT B 2 A 3
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