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Abstract

The main purpose of this study is to
investigate surface inundation with the
consideration of water surcharges from
drainage systems. Moreover, detention pond

model is taken into account to analyze the
flooding areas for various return periods of
flood.

Storm Water Management Model
(SWMM) is employed to solve the storm
sewer flow component and to provide the
surcharged flow hydrographs for surface
runoff exceeding the capacity of the storm
sewers. The 2-D diffusive overland-flow
model considering the norrinertia equation
with alternative direction explicit numerical
scheme is then used to calculate the
inundation zones and depths due to the
surcharged water on overland surface.
Detention pond model deals with outlet
work of rectangular orifices and weirs used
for solving hydraulic equations to provide
the outflow hydrographs of the detention
ponds. In order to present better
performance of the results, geographic
information system (GIS) is employed to
display simulated results.

Keywords : Storm sewer system, Detention

pond, Inundation model.
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ABSTRACT

The main purpose of this study is to investigate surface inundation with the
consideration of water surcharges from drainage systems. Moreover, detention
pond model is taken into account to analyze the flooding areas for various return

periods of flood.

Based on hydrologic and topographic conditions and hydraulic
characteristics of storm systems, an inundation model was developed and
applied in the Tainan Science-Based Industrial Park. The inundation model,
which combines two-dimensional overland model, detention pond simulation
model and storm sewer systems model, is developed to simulate the

surcharge-induced inundation in the Park.

Storm Water Management Model (SWMM) is employed to solve the storm
sewer flow component and to provide the surcharged flow hydrographs for
surface runoff exceeding the capacity of the storm sewers. The 2-D diffusive
overland-flow model considering the non-inertia equation with alternative
direction explicit numerical scheme is then used to calculate the inundation
zones and depths due to the surcharged water on overland surface. Detention
pond model deals with outlet work of rectangular orifices and weirs used for
solving hydraulic equations to provide the outflow hydrographs of the detention
ponds. In order to better performance quality of the results, geographic

information system (GIS) is employed to display simulated results.

Keywords : Storm sewer system, Overland flow, Detention pond, Geographic

information system, Inundation model.
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B BERALEHRIB LR > HRAAGLRRRBMEFLE - £7L
TR RS & AkanlRE ~F B K TRHARERMETRAA L
Taiko (EXAE > THELD) st - Ak BRHEE—HA
vz¥BEE REAOTURERFAOH A - FHAERE @
Strelkoff ™ LB AW A S KB BH KA AREHBBoZRELA £
REFBHEZEBRE - RRETHARBILORRBBR—EH > AR
BB KE L A BRI EN - FRPUM AR ARE  ®
SARMRBER  RESAAEHE  ARARTHMAR KA HwRA
BIRZAF N, -

Chang ‘20Ul — 4 57 1| 8% & s 80 M R — 4 TR MR 3R K
BXELSEL  ROREERAKTHE  EANEGHE GBI  FAE
sh2x et kA st B 2 kg - Hsu 478 4 SWMM Hf i K FRER AR =
BEEN AT AR A EERR - B H B RS NRAE - SRR
& B R KRR AR AR KA H AR R ARG E -



F_F EHIRERERE

2-1 ¢ HALEEZERSHHT

2-1-13030 4k &

HHAZHAEAN ST RIEFH 2 AEZHTHZSRBAYERR
B BREHTFRE Y RBE AL TR HELER @ 2-1-
HAGEMEILTOARMEEZRSI0AR  BLEHKBASHBROE
o REPANEFBIERDTE -

2-1-28.4%

S HFALEAGANBAELIR  FREFPFHERELHR 16444 »
¥ BRIEEFES~9A H2H5ERELT1IHLF S AH 119% 6
AA4E 199 > 7 B45193% + 8 B 45 24.8% » 9 A4 12.1% -

2-1-3#%

LHHALBERLSEERS  BNEGTRAIAEE T #HEAR
RV 5B - GBRNZIFRFNPHBE WD ERAZTRTRTAE > B8
W -wREIHR BRENICZEI0 AR -

226 HAEREZHKA S

2-2-1 i3 FL Pk K 3%
ShHHELEFABRA KRB IRANAKMPEARE R B A KA
BRIAFHAKIE T  RBHPABAKE -
AMBEARBGRAE 0.5 2 E B 3413 2 - hFHF DHRAE 128
ANHE AARIBF  THZBAERT - KHMIPRABEESNN IS ARE



22 0K PR ES 1500 AT - ERARFH  THRERE  #K
BEFRFARXHBDAERRZSR > BB LA BRK Bk
RHRAKZILE

BAEPFAPRRA 19 2E  RREH 11445 28 - HHH B SR
489 M AR ELBZE SR BREHSKANRATE  SHERA R
F173NE  ABHKRAKRGEH > - L8500 15 ARE 13 AR
2R 0 %P T A4 1/2000 - |

RIRFPARGBAEBRRIA > RES 10 2F - RBEEHK S 2000
R BIRFH AL EZ M BEMG K EERER/E - ALBAR
BEERZIE o

B & JRIEp B IR B ~ PRI S BBAEPEARL - R BRI K
ARMEEREE - AP RMPABBRHTHABNECHREABKE @
BREMAKAZKANEATRIEZWERNBHABAEL NS - HFE
EMAEHRAZATHFwE 2-2 ZE 23 -

2-2-28F K %M

AENOHKREEREOSR KT REHRATR WERRELR—E
MK - PRV RERRRGRERH 25 F2BERT > ARABEH
FAGBRTBRERN 10 FIBERTE > BROBETRERY 50
F2—BFERMANRE HERIHHOAFURBKERY 10 £ 2 RERE -

HHEENHEREEFHER R 2-4 KATKBENZ T KRER P
R WEBRESAHA-B-C-DEwBEEKE  £5RmMBZHAS
BREAIFEE 2-1 AR -



23 REFRHZEE

2-3-1 A FH

R X & & A % (Alternating Block Method) B 38 # 4 # (Frequency
Analysis) » 3 EERB 25 £ 50 £ 8 100 £2%:t@m BT, 4ok 222
AT 0 R 24 A& E S5 A 404 mm - 434 mm & 550 mm o ke
%% % B A1 9% 183 mm/hr ~ 198 mm/hr & 250 mmv/hr - B 4228 1 ) 4o B
2-5 -

2-3-23 7 B #

W BEA LA ERGER T EEAN I ZAMBHEZEN - AX
BRADE B BEEE AR ETaBREH a5 6aHE
B@&ME -~ TiASE -  EEHARAGFEEE  IATARELAAEE
71 F 3622 & 3 4 # ( Geographic Information System » f 4% GIS) = 45 > 2
I EME o B EHET L 20 AR X20 AR Z B AW T -

2-3-3% 3% LA A Bt

AdFEE ¥ A 0 BAENKIE E BRI TS — K RKE
P HERAE 3~45 AR2ZE 0 MEE R AMIKE N RIERE
B 5.0~70 2RZME » KHH#AREBEERA K BILES » A FHME
HRE 40~55 ARZH > HEAMAENRASLE  BRLE 5.5~65
ARZMEBMT BERERRACEIARTIE R oBHE2EE -
LRz % BEBILMERIBERKEHAHRERE C BAXNYS
AOE60NF HILGRILFT AL 0.1~02% ERBHASEERY S 7.0
wNR BFEBRERDHY 15 QMEZHREB MEERS #4550
R bty A4 0.1~02%# F £ SRR A MK SRHEG6S
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R e RMBERBE AR E - $3b3E + H4H % 85~9.0 AR - AE & &0
HR—RFHEECD MALERBHRNH 60 ~65 PR - Xibz Sk 23
BH 26

BRAFH ARV EGHTEGEE n A BARE T £ 4
MIZARNRFHENER  HEALNFATERL b - EBREE
B¥ > BRBAHMAVERAEZAEFE n - SLAAAREDRRE S
tdo & 2-4 B 2-7

2-3-47 K F Kl A S FH
EHHERAENEBHRARZR TR R & 25 L PPk gns
ARERIAMS F2BER T BRELE 15839 m AR AFLE 33718
BB ERM 10 £ BN F HIHRE  BEEHA 9,209 m > HBA
B2 18- §HALEERKFT REHRKASBAILLELE 2-4 -

2-3-5m g M

BEARA g EFAE SRR RSN ERIEA R KIET
By r R o Sk MK IR AR RN il (side-channel ) Z 3%t H X » 7
R AERE - ANRE (£LE 2-8) ERHEMNEFZSHZAETAAS
B P UBRFARAERAZA T HESHLEE - B 28 A PR B +&+
¥E B35 SEUSRE FAHTENR2ZH -

RN EER L SO F MR ES AR HRE - ABGHRER
MBIk 26 R 27 AT BB A 2&%A 50 N ALEE
133,600m° > HEsk @Ak A 94.47 268 0 BRI R - B ot B AR R AR 4F 4L 4R
ARALAT (BPFLOEEAES ) K h 1.2 2R Kb dkes&ib 5/
B NHFBENBKENKS Fth B 2 HHA 15 0B BHEE



439,400 » HeK @Ak B 287.56 N > EFABMN - bR s 1.2 A
RoKB A AKBELEZRE PHEANBAEIKE . Bt CzaHi
B 5028 AREE 169,100 » Yk @A 107.11 208 » A BRI -
A RS 2.2 AR R A KBETHLERIEKE . itk
Dz ®# %A 20.0 25 > FHHEEF 300,000 s H 2R HiAK@HE S 250 2HF -
FAPRAAM - Btei Rl 1.5 AR #e D A B K KKkt
AR RIEZRRE - FARAKE G AMBAKKESF - AH B KA
Kb 2 E N R PR -

RAEREHEINART A-B-C Z @SR CEARELL THEA
—Ho EXASYEHE AR MTFAEF B HAPK > #keD
RIARGHRMAKS » BHHANAHRK - B 2-9 B3 D2RH+aE -

2-3-64h K 35 B M

LERENZER —KAMHKNE  BEASREAD 28164 > B H
5.0 cms Z By gtk o FARMER 2.7 AR SR AM  BESL
10.0 cms » {23 KM 2 2.5 AR 5 §ARAMEER] 2.95 N REF - BAS — &K
B ZEHAEL 150cms 15K E 2.7 DR EARLED 32 ARE
BEH | bk - RERAS 200 cms > BiAKMEB 295 AR AKX
BE#hok 2-8 -



£ =5 HEA i

LHALAENAHARRELERAKTRKEASR WEFRLR &
kb o ARBREHHPRAENZRREREN - B ZKEHALAR
EEEFFELALAHAREZRE > UATRBEGZHRBE - BER
W2z BEEE - SR BNBANE A AAMNAKERXETHE  RELB
AneaAEREZERES -

3-1 MOUSE i =,

MOUSE 7K 32 4 X 44 & 7+ 4 DHI > 8] % 1964 FAr g R AKX ~ K3~
AE AR RS S BRI SN AEBATRE BARARENTEE
FAL » 36 45 S 30 B B B B 454 - MOUSE # X z % A £ #1 SWMM 48
Bl » AMAEHRSRERKBEARE Y HAESRZIRBLTEGHE -
GHRABE=ZHFXTHEE  HEAEAALABAHAREZARES
BpAEapERARRE AT ARG T LB QM EZARKETHR
BRATLEBRAE -

3-1-13:% &% (RUNOFF) |
A RAREBRAREE EMEHE  EASHRPRITZREAR
% o
FREREABRNCE TR % -
(1) Time-Area Routing ( T-A curve )
(2) Kinematic wave ( Non-linear Reservoir )
(3 ) Model C ( Linear Reservoir )
a) Model C1 ( Dutch runoff model )
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b) Model C2 ( French runoff model )

3-1-2%r4 $5K (MOUSE HD)
FBitnx B RKMRER@& (Saint Venant Equations) X ZR{ R HETFEF
#A

o4 &
E+§Q=q (3-1-1)
%+%@+gA%+gA(Sf—SG)=O (3-1-2)

Kb Q0 FREFHKZKEF[ms]
A BB 2 W &M [m?]
¢t 1 BB EAE[sec]

x P BERES e ER AR

g © B4 KA 8% & [mYs]

y + 7KiR[m]

g ' EH ik B [m/s7

o @ Ak HHast a=—QA—2 vidd

S, BERZHEEE
S, eREM THRBEAKRME - 5, =20

FRAGI-DA Gl - 4B FH2EG I BARBEFLSL -
g LR BAEGEEBRIIEX KBRS ENETREASER
Pl RR AT & il 2 L -

3-1-38t X 28 A 2 H
MOUSE # X st #9:2 Z @A BE - Fkdbdb K - FHEAEREBER - KT
A TRAEBSABRTARELE BT  AFLBREMNGERE - 24k

1



A 7K A4 7 /0 MOUSE # AE R BB AATLSERER U R B BEH—K
RREZ ARG —BMESMNEKRE  BRBE—F R F KB

BORE

3-2FLO-2D # 5

3-2- 1A {1

FLO-2D A £ B B4 5 A E7 1988 F41 48 48 % & B ¥ F o (Federal
Emergency Management Agency, FEMA)&#r € Bt £ R Rt EmE A
ZAERX, o FLO-2D # X428 H&Y (1987) &l DHM X & E# - 4k
AAERESFRBTEKEE - 885 F4 K > B4 FLO2D & TRE—
MR SR~ —ES C RROE - B AR ERERARIBARERE
FIBE IR TS SR By ~ #ksh ~ B BB MAEF o

FLO-2D # K EHEH N ERREB T HFERX

AP xy:

ad  dudy o) _.

&

BB R TS F 7% M EE [m]
DB R B AR [sec]

L B B M AR [m]

' Y I vy 234 i3k [m/s]

R LS % T4 S L L
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. 2,02 2
Sp ' BYFOZHRERE » S, ="

a
S, " WxF O X ERIKE
S, | Y H 2R
g €5k
it REERBE [/

3228 XA & E

FLO-2D # X F2fe 3t B g0 - R A R B KR - BeEH%
HORTHEELAZR ST B RERENRAREL  ERLEX &%
£ RFAKT KE 4 ok -

3-34% & B &AM

NEEEAEALANLE VSRR FIRE T A2k mEmBR
ZERX S LARRFZRARHEIM K, (Storm Water Management Model,
SWMM) » =4 it X » T F) B 4§ iy K T K ~ d ko & 4 B aRAE SN
AR -AFRLBE-FHBFRCREFEAMATCERA T » UHEER
B G b A B NSRRI SR - |

3-3-1HEMEEHEKX (SWMM)

SWMM @ a3 YERAEKTBER - EAMEPRAKER
RUNOFF & EXTRAN f#if - £+ RUNOFF R i3t E R X EHE » M
EXTRAN RIZ ETFTREERAG;D - REGERTH > U —4S3FHH
KB A EERABAR  RARARRZIHEE  BHEX S ABERR
(RUNOFF ) #3kk#E#K (EXTRAN) Fif4y -

1. 36438 (RUNOFF)
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WMABARBBRHEEEE  EALSHASENZBILAREL -
TRAEES  wABERBLEAANSLE O URERHBHRL K
BEERPEER  REBBEEMAABIA - ABWARL T O TH
RMERANBEE - BB I AREGEH N REREE T EBEAMAALL
ZARRRERSE - AREL0E31-

2. #4% 7K (EXTRAN)

MAKREBHLTA  CHMBEEEAATLL  EABLT
FRBRERBRGAXFTRA FHEBABTLAAZHEURSALE
TREZIBIME - )

BRBRRBKE  THATHALZ ¢

4 80

2% g -3-1
o o (3-3-1)

1oV VoV oh
E'—E}r—'F-:g—g-f‘a So _Sf (3-3_2)

X o Q : FAREFEZHE[cms]
V1 #rd 2 i B [misec)

D BR P B AR [sec]

XL BRI TN ER

ho: KR[m]

8 & ik B [m/s7]

R

S

b

PR #42[m]
. RRZHERE
P RERR THRRFAKME - 5, =20

7l OREREAME[M]
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FRAXI-DAE Q-1 )RAEREMNATT  —REVEREHTE
ABRBEFHERA - '
A@eBEERr A EERER AT EH SWMM B2 # X L

@E%Fmizﬁ%?:t%% DR FRATHS
1 e O VOV Y
¢ nAR (s, Ew gax) (3-3-3)
2R AR RANTHELZAE AR UABATRE 25
BHATS0=0,-0, R TOALBERHBARE O, RTHERR

Al

w

ﬁ%m%ﬁi’WWQ=%4&%ﬁ’ﬁémz%ﬁﬁﬁﬁﬁﬁ’¢=

BB oM R, =T RGRAEE > 5, = TROBEEE - —RWGI
BARBO, FROZIHAEQ, (FRE3-2) METHARESQ =0,
Bl THSGIEMRELBEMN - B0, >0, (£ALE 3-3) RFHLH
HEQ =0, ¥ THETRIY  RAABHARAZENAE0=0.-0, F4
ATLBREE -

@& SWMM T LR 2B AATLE SRR S ER B AR HmaE
KE B AEE o Bl b 2808 SWMM gt — 4658 3b 08 X 48 6 R 5T LAAR
AT R - L E A E 34 -

3-3-2= 4% AR

HA— Bz BHIHEMET %ﬁiﬁﬁﬁiﬁ‘l’ﬁvﬁlﬁzk»bﬁeﬁ ( order of
magnitude) & B AN EHBRBRA - BREKBK LA FE > BE%
#EA > BRAHRWEAZIHE  ARAZRAATHA G FREEATR
#i o HEHFERNTHEET
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gttl? ) Xy o«

(¥

QS’:

od , oud) 30d)_
ot & oy

BRBOHR EAR T 2 3§ %2 B 2R [m)

P BF P4 RE AR [sec]

D B E & KR m]

DB AT Y K 2 T3k [m/s]
DX MZEERE 0 S, =nzu—;::rv_2
Y FTRZEERE - S, =£v—;;i
P BERAEMA[MY]

v d+z o Mk KA [m]

¥ F A

D& A ek [m/s?]

By 483 @A ATLE oy i & [m/s]

%=%.,4%A%ﬁﬁﬁ%mz@ﬁMﬁ

(3-3-4)

(3-3-5)

(3-3-6)

O REDH SWMM 3HEAEHAILUEARAE  G3-DX 8K 2R
(B-3-5)A B3 OXF A AR Xy FHZEHFER - LB SE - T2

Bl g 4 RI(3-34) » 3-3-5R(B-3-6)X 44 =B E ¥ $d.uv -

ZHEENBMrMrrER > AMNARA T ERRZ -
EREELK (SWMM) @B rd{&s2 gt uibaEsh
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A SWMM ¥ 2 RUNOFF #ida » T4 2]3b A @ a8 R B 42 - B & EXTRAN
BAEFTRTAKREL - $ERT 0, >0, HAFLBRZBNEQ, B
A ERAEAGEAE > SRR A REAFTABERES
By ERERREAKRE -

3-3-3i s H A X

AR TRERGH ORI RAER - 1L %’&iﬁﬁﬁ%%*ﬁié@ﬁ
ﬁ'_ o
1 FpeRE

k2 R F R A A X & X (Hydrologic Equation) A1k4F - A% %
B2 FEBRAAEAFERBELBASREAZIEAT £AAFTESX
o F

dS
—=0,0-0,() (3-3-7)

Kb o S o bk & [m’)
t @ BFF[sec]
0, ¢ WikiAANE[mYs]
0, © #akibiR b & [ms]
2. Bt RE (0)
BREONREORREREY  —BRKTREERE THABHR
wPQ, 0 B RBEBRANG, » B

Q, = me + Qm' (3-3-8)
MR ANE RSP A 2 A St nig X9
¥ AAEEwE 3-S5 (a) (b)) BB AAZ SR EOEESLEL > B

17



Qm' = J"?m‘ dl (3_3_9)

AP, BEREEZRMAANAE - MEARKB S FHAMAERLE

MR ERTE > FN SR EAMELBR B 35 () BRESRRE
ABRAKE > BLAEBERARELSN T

g, =g (H, -2, (3-3-10)
= T : #p b F BAn £ B 89 A & [mYs)

Ho hEhE HRENP0.6~09 2/
H o skt P g R4 & 8 B 2 KA [m]

Z, . #F3 B E Wk & 42 [m]

(3-3-10) ,38 A 7 = 52 89 3 Sh R 3 R 2 R 5 2 A A 5t 9 AR 3 08038
BEEHE REZoZ2 ey KA R R SRR BEABE » T
B (H, - 2,)< 3 (H, - 2,) 8 R -

ZAR SRR ERS @ 3-5(d) AR ERAZEAENK
WEREFE o KR EART -

qm-:#z\[g(HL_ZwXHH_HL)% (3-3-11)

A b Hy o REAE RAENH2.2~33 2R
H, . Bk F 8 &2 KA [m]

H, . 387 KA F 32482 K A3 [m]

(3-3-11) B AN Z 42 ZH bR RSB R B AR F AR K
PRIEE SR > R 42 e P K BURIE R & A2 D S F N S KA R
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BR B R (H, —Zw)zg(HH-Zw)ggﬁ-%n

FREARMBENBFRANG KL X REENKENNiEqg, AL
> RA KM RAEFRER  RZ > g, B EE AT KndRst
iR E bk -

BBHAFAKXNFELZE  THRHERAE  BRHLNTAEF =
BB FRES (FFHREeER) LAEWE3-6-

3. Mg (0,)

BHRARMRT N X oE 37 L FHFHAT M BBARILN
E+ h BRodohgmenesdE @ hw AIL0B A FES
B omMuEtemBirigs

Qo =Qorr' +Qwefr ’ (3'3'12)
AP O, . mtbegiad i E[mYs)
Q. : BHILTARE ZHE[ms]
O - B BB E 20 F[ms]
EARMGERNINBOZETRE > Tl A<k BF LABTHERLT -
HRAERGTHILOAE  HB AR EAR T !
0,, =C,+2g4, -h" (3-3-13)

Qweir =0 (3-3-]4)

-

8 . & hhoik B [m/s7]
4, . 3L,u &#[mI

A ¥
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Bt kbR A2 [m]

188 HARBABIIL 2 0 3 S 2 KRB @Ak BRARAE KR 0 B AR
PRz o BRERESEE (3-3-13) £ 5 :

Q.. =C, ; Zgw'[—g-]hl's (3-3-15)

Kb Wi 3o KA [m]

D v FHE[m]

ETARMBABES SR BRERGEE A EHAELT

Q.. =C,\[2g4, - B (3-3-16)
2
Ouir =C, 528w, (1= h,)" (3-3-17)

AF C. . BAKESHYE
w, - & [m]
h, © FLv 2B H % A [m)

334Xz EHE AR

LARBREF AHA SWMM 3 H MK T AE 4 ey KK 38R AT
R ERA BRI > B EREE RN - REF
AN RKRRFACHH AT MO FEALBwE 3-8
3-3-54 A ¥ A 4t [

HEEEAMALESTRART REZRBE AR RSN B
FHERARRAERRKERARKTREAGL  FHATLBA AR
HRBABAES  BITEARKER > 24 Bk - RABIER P

20



AEHNBERE S ATE -
3-4 4% X i

B EHEABEBEAXAONETo REFECEFTABEASLRAFS ETAKT
KEARGRIMEZHRAE N A - B ER A RE—F
FoALEANECHHLRCHHE NS -
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FoE HAXEREAE R

4-1 8 Xz 8

4-1-1RE7748A 148 2 R R EH

RE7TITH8AI12AZ28F 482 AFRASEHUEFLEAR
XRHELHZ B EHh - EL - ¢hREBARE  ALABARE
IR BREE BABE - RKEBPTHAFAZEE  HFHeE
KEEARZ LS 2R A XKBDEKE 1600 AF > FKHFM 2 X - AFAE
MEWE 417 B 42 50 THREERMARZSEHEI KL ERD
BREFHLLERERHER - |

AT R ARABAR AR RETAEN > U @
AR ANEE -B 43 A8 48R A BRABRREKEER - &
B 42K 43 hiFe AHHBEHAOTEREARRE  HELER
BERHERRBEERS -

4-1-280 & B R R 2 5
HNBMNEAHEEMNHKALHERLI Y Bitb BB EREE
HoBEARETHERGEABRACLRALS AT ESKERFARZ
HEPd > TURESTE10 B 15 BAH4 BB ORESAREES -
B 4-4 B &b BUF TR B & TR AT R 2 5k 10 B R I8 & MK $E B
BB 4-5 RAGERARAREASRESMBROSLETYREEREEL
R EARERHARBEEN AR FESTERZIE SR E - thin b
HZARFHAERAERREA G TR RED T 2R EAET 2B
KEAREABATREELAEA T REA KBS KT EZH -
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4-2 F Rz 8 G

AR SR LD RN Y P ES S P LT B
B S48 B PR 2 LA 25 4~ S0 & 100 a3t MM B4 o UBAR o A
&R @YK ER -

S HALRACAERBHNABRNUANEHES o HATRARKS
@RYERAEHEOKERRANDEN > SHABERGRAE » &
FEHEEALEYE -

4-2-1 =+ EFERMED

AR BITHERFHFIEREES KA EwERRIGERE
Mo BITEHAZHERF TR EABSE -

ABRERT G B 46 R 4T HHNABGLERY 25 EFRZIBHA
AMEBBEFZRERFER - aHBDENIABRER LGB T ERN S
BB RI0F B4 THEBAALSELAM RIS B AEEK
BT £¥ ARRESTAEHAEHAABEL 58 BEKES
60 -CHRAKREH 128 -DERKELFRAATIL - H4-7 599885 hgk
ZEBASEBRATLARY » @ LEAMNEGME » REREH HE S
B FKEAEFEHBHBACRILY AEUBPH OB EHUEE -
BEREKREESH 0.5 2RGEKTGTHAHE 012 2 » #1015 2Rz
BAEF 5.48 NHE -

RABRLIRART S > BROHABRAMERR B Z BT FR
PR E RIS SR EMESRZAEANTR L P
RERABRSRTHREHNEE - ABRORARLE - B F Ak
FIREFIRAKRZMAKERE - FRAARE - BAERENAE » &

23



MRk A-B-CZBEAMAMGSE > BLURBLEB AHF - Bt
Bz &#A 15 A WHEEE 439400 » Bk &k A 287.56 NHF - A5
ARRR SR S 1.2m s KPR AEILE R B b HE LR At
T BEABREYKE - B 4-8 Bk B 9AT - HRBLRAKRER
5 - BhE 4-8 (a) %0 HFR B WS 8.75 N EHEEE AN - N E 13.25
NRZEAREED  BAFRE P 8T5 NEBBE A N E 125 ]}
BIRE 25 FERIMGERT A THFZILOEA RAHAES 4.3
cms ' AMBRADABERGREEMT - BE 4-80) ' BRECHRERE
FF 875 NOF AR AT AR T » BPRR 1.7 AR £ AKAANRE
AR KREEG N RAXEXERAATOREMRE > REHY
MEMET  KRBRENRBKOEE S - £24 1R BAHBH
B 343,200m 0 SRRk A 183,400 c BB L ERUEE XA FE
Rk » AR ERNARE  ANMBLBRE ARG Z KRG AT
By £ 18 AQ » #5548 35 & (peak attenuation ) > FEARBEAR M ABE R
EREWR LA A 0 BAHBEMIE (time-lag) » EHEHKAORA - B&
BEAMR R ARAFHLORREME - 1 E 4-8(a)%> A0=59.5 cms » Ar=2.25
% o

B 4-9 BFRAED GAS~ BARKRBRGLE B 49)F =AM
Frdh K K5l 0 KEAES 101 o5 2.7 AR > K H L 10 cms &)
BEMEAEAK B 10508 AEHTE3I MG AM R 1S5ms 95 F
FhK —HEBAKRREE 2S5 ARABFLE  AHALERABKREHFLARORER -
4 24 N 0 SRR AR A 224,300 - 4B R A A 154,800 o 2R
BFZ L 15 cms 5 B F4RE T 0.9 B - sk bezst ERE A 25 £
PR BRESERR DA ETRBTHRESHAETHNEHEL -
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42202+ £ ERBHEFH

B 4-10 & 4-11 BELEERHN SO0 FHRHIBRAIALER R R REK
RER - BB 410 TAHRBRAILRTHLANKRIGEE - 70 HBAH
BEMAILEERRAEREALE  BREES 128 L7 A EREY
FAEBHARAERBAEEA 188 BERESE 66 18 2 EALIKSE L
CHEAER I8 3 BEAHKRER L  DEREBAFHAAIL - B 4-11
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