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ABSTRACT

The objectives of this research project are aimed to study the hydrological
characteristics and set up adequate rainfall-runoff models of suburban watersheds in
Taipei for the application of flood-damage mitigation in the project area. Due to high
intensity of rainfall, meandering river course of Tamshui River and rugged -
topography of watershed, severe flood and inundation damages caused by storm or

typhoon hitting occur in Taipei area every year.

In the past, rational formula, regional flood formulas, frequency-analysis methods
and dimensionless unit hydrograph were commonly applied for the estimation of peak
discharge in hillslope areas. However, because of significant errors involved in the
empirical approach, some appropriate methods of flood estimation need to be

considered for further modification.

This study, a three-year research project, is accordingly proposed to execute the
detailed and zoned analyses for the deterministic rainfall-runoff process and set up
adequately hydrological models to simulate the flood behavior for the hydrological

planning of surrounding areas in Taipei city and county.

Firstly, rainfall and flood records and the related data observed by different water-
conservancy organizations are proposed to collect. Frequency analysis of rainfall in
Taipei area are accomplished, rainfall intensity-duration-frequency curves are drawn,
and the appropriate rainfall patterns for different durations and frequencies can be
formed. Nextly, ARC/INFO analysis of Geographic Information System are applied
for analysis the geomorphologic characteristics of river network and watershed
topography of Tamshui River Basin. Suitable cell structures of every tributary can
thus be organized. Finally, semi-spatial distributed with parallel typed reservoirs
conceptual model is theoretically derived and compared, model parameters are
reasonably optimized, and the resulting flood hydrographs can be simulated for
different design rainfall patterns and return periods. Some suggestions are submitted
for hydrological planning of new community development. The analytical methods
proposed in this study can be applied for flood mitigation of suburban watersheds in

Taipei.

Keywords: Urban hydrology, Rainfall analysis, Runoff simulation, Conceptual model,
Hydrological planning.
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BRM > ZREFSAHALBUGHARBEER - BABKARAFRZ A -

—~EARHE

AR —ERBRY FHREKERA- LG4 BRRALASKZIBAZH
BARERLELGANTESEFIHRELER AZE2MAET R TAAE 4-1
P[]
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AP TOAAGZHEIH XOBAGZIHAIH HOA L G2k
;203K (4

AHBZBAN BB TUHOBEIRERAM T FIRAKZIKERTS
BRI RALER-ERBRBZECHE  BAUREAKR[IS]IZHAE » £XKE
Z M@ — &M B AT Uk T M1h X &5

d"Q d"‘lQ+ dQ

+a ceta, ==+
I ger T g Ydt ©
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S CE o J’f b2 R (4-2)
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(@,s"+a, ,s""+--+1)Q(s)
=(l=b, s=by s> = =by 8" =B S")VI(S) oo, 4-3)

AF, 06 5O k% 2 hdr R, 1(5) B 1) Miktk 2 3 & 4 b7 & #¢;
a;,a;,--~,a;,b]',b2',---,b; Bag o

# £ X AL B I T 1330 F X A7

_ M(s) ;
O(s) = NG (0 N (4-4)
XF o M(s)=1-b's—bys’—--~b, s"" —b.s"

N(s)=a,s" +a, s" "' +--+as+1

BRAMEREFLHFUBELE | LFIBMBRYTHRAFHEMER
(Instantaneous Unit Hydrograph, IUH) » o 2A U(0,¢) &7 2 » Rl A 2 M R 2 L(t) »
ERREO0) Rt B B G UO) Z BT %o T KA1

o@) = jo F 10 LY, L (4-5)

L X 5 3% #% & # 5 #% 4 (convolution integral) » 7 % b 38 & 2 2 o5 Tk 8 #t
(dummy variable), U(0,7—7) 4% & $(kernel function) » 1(7) 2 # A & $ (input
function) « A& @4-5)X HF R L ATkt > B TiHF 4 TF:

LG R L€ ) (€ (4-6)

th$%(4-4) % (4-6)% R, » Bp T 4%

U(s) = %((;—)) .............................................................................................. 4-7)

EXZEBEHRERTEKEZ 2R BRI RFHFEMRL -

B4R 1957 F Nash[11] 2 R &Rt » —EBEKETHRE nERHEKEHR
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e X dr
Kn

U, (0=, = [U,.()

¢ N
i (Kl _Kj)

L J=l i

—~BAEY

BTRABERZRE » AT R EKE S H RBAEF E 2 4R (cell) » £
5B A 1 F kil T

LA EKE—EEZF X —LHRBVBEESKIREEKES K
B o
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4H—ABIBEEHUBRETRS  ALBABBRBHER -
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BlFARA AERENESHBRLAZEKEE DR ZARA AT HERE
[13,14]:

Wl O, > S, > S; oS
WE2: Oy =Sy oSy > Sy
H3: Oy > 8y, o Sy
#3840, — S, = S,

IS Oss > Sy

UREO,, & THEKnE m BAEBBZRHR,SRKEKAE n B m BEEZT

SE ok
Kol °

H

B T B R P BRI R ITRAARA R F K & (state)
BB ABLBRAGHEAREREAEH MR > O KERRAA — R
KEFALHE - Bt BB ZIRERGHERRGHEKREEBZER @
UEKEHURZRBARGAMA AL IR BLEBREMAEomAR - HE 4-3
2HEAKE  EBRXLHRTERWE 44 757 -

steiss 1 mE o Afhd A EREREAT AR 0 BPE 1 BHBZRER
P11 EZRZTRR R 3 EZEZTRARYE S AUARZITRAE 418 - R
WLERR > R 1 TRAHRG 4 BRARZKEAKEEH MR RE—REK
BTR—EKEHT AR BARBEABERREML > AER 4 BREK
B0 R 2 B E AR AR T 4o T AR

2 —
KO“ Koy,

(Ko, =K, NKo, =K, XKg, —Ks,)

Ul(t)z

2 _ t
Sy Ksi

+
(KSll - Kon )(Ksu - KSlJ )(Ksn - KS,, )
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2 —_—
KS” Ks

+
(Ks,, _KO“)(KSH "Ks“)(Ksn _KSIS)

K o
+ . € 55 e (4-10)
(KSU - KOII )(KSIS - KSn )(KSlS - KSU )

X¥P U hnss | AEKEHORZBHEMRS: K ams i £/ 18
Mz BEERTE Ko BN | F j BHAZERAEAEHR -

Rl A% 2HEoRZHEARFEMRRKTHLT:

2 e
KO" Koy

(Kon - Kszz )(Kou - Ksn )(Kon - Kszs )

Uz(t)=

2 L
KS“ Ksn

+
(KSzz - Kozz )(Kszz - Ksz; )(KSH - KSZ, )

2 -
S5 Ksp

+
(Ks, - Ko, )(Ks, —Ks XKs, —Ks,)

K =
+ = e e, (4-11)
(Ksz, - Kon )(Ks,, - Ks22 )(Kszs - Ks23 )

R IHEORZEARBENRKTH0T:

KO” Koy,

(KOn - KS;; )(Kon - Ksas )

Us(t)=

Ks, B
+ . e
(Ksn - KO:«J )(Ksn - K535 )
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(Ksss - Kon )(Kszs - Ksu )

R AH B oRZEAGFEMBESETE T

Ou Koy

(Ko, —Ks, NKo, —Ks,)

U,(0) =

K, -
+
(Ksu - Kou )(Ksu - Ksu )

Ksyy

t

L B
+
(Ks, — Ko, MK, —Ks,,)

Ksus

S g’]’:ﬁ U})%Z{'B JILWB% 43 & ﬁTﬁ'ﬁﬂT

t ¢
_—p Kogs + _l—e Ksgs
Koss - KS” Ksss - KO,,

Us(t)=

..........................

EAEHORZHABRRAHEFRABIHAFFEMRRALLZER
R LZERBREABAELEAERI L AAGE @R Bt oRZ

BABKT R T4 TF:
0,(0=Y jo’l,.(r)U,(t Y L
i=]

X¥ > QAL ORZEFRBL: )BF HABZE n BERZZHIAE
RMBERY U -0 AR HABNEORZERFFEMREL NAKK

EHAELEI#HE -

K@-15RBANEKE LB B KERKZBEE - HER > AHADT BRI
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oo KEREWTE  FIAFTAEKEZ LHBRBKEUFTEKRETR - REZ
Bt BREKETEAREEILZIAX 2% - HRKBELBEKENT > FhH—
BRFHZIHEBA-—REKERNAKXBEBEFTALE  AHKETHEKENF
M—ERFHZER MLBELXRKRBHAKYFTHRTEZIHE  BAEXF
AR BAKRS — B 2R o B 43 T 0 RS FAE

KEBAK > S = Spy = Sis
A ES,, RTAKBRBAKMBE n AHEZTRR AEXNFEEOR2TY &5
o F ¢

L MK BAK R RRES IR BN AR KB ZAUERE &0 T R
i o ~

At REI) ARKBEAKERB/AKERKEZAKERE 0 RO AKX
BzBkE ABKEEKEZEH - |

QEHNFBZREEMABRGZ KRR N KERAKZ & » B R meFr]
R ABKERKGEZ  THEALE > BB 43 KEARAKABZREGE
MBKTRZTF

1

Sr1 Ksp

(KSRI - KSRJ )(KSRI - KSRS )

UR(t)=

{

Sg3 Kspy

+
(KSm _KSm )(Ksm —KS )

RS

t

Ks,, “Ks
+ € K5 (4-17)
(KSRS - KSRI )(KSRS - KSRJ )
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Kb K, BREHKABER i BRI REERTH -

SHABKAKBR/AKETHEKEHORRERLZ KRR A ZF LR
BZEABBENBLARKERRAZEARRELAASH T T AR
2 AR KERKBRAKETHEKCHEHORZATRKT 0T XM

T

Q) = [, REI (D)U g (t = T)dT oo (4-18)

AENABRTHEKREBEORE@ATRLZ KRR > BB KBEHAKREN
AETHEKEEORZATRLAKETHEKES MBI AL AL H
DEZAEERL TGNl b TR KETHEKEEOR XA
HERG WwEHA3EREZRATRL T TRAF

) = Op (1) + Op(l) cooveeeereeeseeseesseesescssssssesssirinne (4-19)

R@E-19)BRRABETHEKERARHKBET S - 25 EHEKRKA
i OEITRA

BAFZEKFHK, KK, 'EXEHEZERGARKEEREMEZ

BER) > REPEAMR  BRAAAHEMIAR - AMBTEANHNERFHZ
MEARS  RESEFARLRLEB[0] FARMALEMRZIEREE - &
HEE  RESAH BREEAECE AL ANk KARENBEX P
ZEXKEREEIZAI9945F - B[RRI EZLER » MUAVEIZ bR
BHroREE—FEAKE » LBAZ PHERFHMTRALT

1/m
NO Lav
K, ={S 12 m4} .............................................................................. (4-20)

i

Ko L, AR F ) EERZTHRERER S, AM% i ) ARRZE

WAZ FHWEN, AR AFHARAGE 9 ARMATFaIHHRNR
B ARRRERABUERBERN, m ARG EAER T RLAKRRZIEHR 54
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2 Z DX 2ZMAATF m=3/5 -

i Ry Z iR T AT A[6]:

B, [2qNCLT L,

m
Y ij i m _
K ? —1/2 + hm., J ht‘o,, ......................................... (4_21)

i 2qL"u Sc,-/- B’J

Kb 5 ARSI R BRITRFERE N ATEZ PSR AY B,
BRI S EREEORZTERE b, ARSI 2% -1 BHBRZERA

ANFjAABRTRZAKR  E/18 0 b, =0 -

BT i RERFERAB I X SFHRERKRE > M E&KEZ 8 M
FiepThoii g R ERA P HEELHAAN AN Gl - KdE—FFHN R
N BEHZRBENEEL  THEAEEKERIIA—EHEE  £H N &
N BRI RERRBAATERZPHREAE  EREKEI S HBEAN K
ERNRMEUALEE > FHN MAREKBHAZIFAOREAY  MEHN LR
RTEZFHYREGE - ARARMALGHAKALTHUBK - FTHEH 8 R
BEBRALZAL B HRABZAESTINATR  TEZAE 2ATHRBRART
FTE ORI Z MR RGN BRERE —HRABZSH N, ERET E
BETXEEY  AAASHEN FLAREYEEL  mREA-—HBASHK -

ZCEHARRBERE

AR AGRS HEERKERRAMUZIHAR XA E2HIT > E=4F
AEBRTHEKBAZEE  BELFTERKREZEK S0 2R » #5 A libiER
BERESAFERBRE - -~ FH PG KEBERER LM R 3%
WARER  tmpy RwWE  BPF(DZF - EMEAMEE  (JL4k ~ £ XKERAH
E Q&M dh Wik - EERMEEBRAGKRE - L3 - PR AITE » 4o
B 1-1 Aror e B ARF3 S8R L wE KR ERZ LbERER
MERM  RMARLREZ Lo Rkt -

BN LEOESEAYRRFRERMS » BERBAEZETH R EER
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BAZ4$ ) ATHRF LA RERHBRERZ L LE SR —ERMA -
AAEBEPELRERRBEZ A IR FURELEREXZFH -BZ >
ZE CEHRAMEIEBRAKEELERZZRBERESER ARBE - 28 F
FoRAFFENRARAEEZREGAERER LR - - RKERNHFDE
RIARE TR R ENHR MELTPRE WL~ ZH - -MERFELEDTE
RIARMETREEREN FLEETHARESHR c AR ESHRZAEN 3t
FRREZZRBAENS RETZRERATHN FELEXITH/AEHE =35
EHARAESBEAMAFLIEBBRAANBRERBEZLESAEBRER - &
— S HHZBAARUAATLEHREAEHAREIAHASHBES LT !

(—)IeXEHZAE

HHB-—ARLEKE  RAEFZ—WHRZIEKERVE » &KTNEL
HIWBEEAREAHBETFT R ey RE LM TLTFE— I 2E—RBKK > &
A REKRKEZFERwE 45 2 B 47 Fi BRAMRERTNEG S
ARC/INFO ##Fu#it > ATRKELARERKERE— I EZEKBHK
ETERERETEPYEEELIEN  RER & 41 AT -

ERRA T E 2 RiE 75K Strahler Ao AT ZERRR £
Rk F A R(15]

logS, =0.6+0.8108S, ..ccovoviiiiiiniiniiiii e (4-22)
R S, BITERNRKE > S, HRTPFHHE -

(=KX B # 2 B%k BB

BATRAKTEKARALGCAEERENHEHARNANME > BERAR 4
HEBREHZERTHBTNHE - BRZEHRALATSZ LHEKE
il F

L XEEZZRBLHEKE AECRBESHKRARITER AR~
B sk ApA S MM afmiEek 42 7775 EHBBRZ
BRASEREESGH AL 43 AT ERZKBATRGELIE
ABREZBHE HEKERZINEFKRAKZIBE  HAEF—EA
BB s FRAWAS FIRE AR ERIRZH KT o
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2EFLEAZTHEREKE | A EHRFHLKAEAER AP

kAR~ BHRYEEFwas o ARF S W R M AR oH AR 44
FF 0 SHEZAEFS RN EENGRmEERE 45 T EATHE
ABRHABRAMEZ B o

3EAMETZEMEBEKE A ERBESLEKFNRAER > A EH -

SR ERS > KR F S AR EEMH Rl Eek 4-6 P75 > EHMBEZ
BAS AW EESERmERE 47 T EAEERATLHRAER
BRI/ o

(VAR FHREZRR

REETHLEB VLM AKEER - SARKZIERER 48— BT
WAFBRZEREHN  RERRRAEMOH 44 BoE—BEH%d
MEFRF 2 KB F AR

LY —FRestFa  AARAAIBREIRREKEZHBICARE  #»

REBGZ AR DEREBERAXFHZAATA - L8 E
HRVEREM WX KBEAKZHE  ABAREKEEORZEHEE
HEREFIRAKERAKZEEAET R TIBERKERKER LB R
MEREKREHOR  PRAZMNBBEZREREAARLRBEFHB
HENLEREZ A RBERE -

2HABASENEARREREZPHERE B—FHEKEZTHRE
MEAMBBEREREIMNACHMERREKREZI AR PHERE -

3HARASEHERRE—BELIFUERE  BRE BRI THE

MERRTE 2. FAAZOME AITHAE BRBZMEERFYERE
IER(t) » bR BRBRBEANTHMERE G 4H - E—F B E—HHK
2R B FHERERBRAEEZE AR EREIEQ -

AAHEDBHATHZEY  BIH | FEZERGERATREBBRZIING
BHEMNERMILFFRAYE > EHRSEMFZHABERTMHA LY
Bz RREABEREFEQ > mE BB ZREH KT %R EFER()
Z KRB 4o F AR
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nmm:mxmﬂgL .......................................................................... (4-23)

IEQ,
(m)BE R FH2BR

HERZF R EMAUGHKEERS - LRBKXEANARBEZ 4N
RARHEE T2 EREKEEAARBE 68 £2 83 £/ 19 5S4 T
DA FEAEXER/ENEKEEAARE 76 5% 83 F1] 11 SHREEFHT
DS REEZ=ZRBLBEKEERERE 7] £2 83 £/ 8 FRH®FH
F AR B » dok 4-8 PR o

(BB XS BRI

ARARENERBXZFHRECSH T ERUMEFAHEZ R4 F E %
(shuffled complex evolution algorithm » fi#&SCE:%) #88 R ALH X HE R
RETH2B2ZER -SCEAF KBRS BAZ FE S HM 4o F[9]

*ii‘k’]‘%s:px,n °

2. 84 3 4 4 1% % (uniform distribution method) A T47 2R A » A A # K
X0, x, Fs o BHEH B 2 ARAMMAs

3R ARBHA - EHERRI DY D={x,/
BRIz BARHHAE -

i=12,-5 » Bt i=1

AnERIIDApEAsE > A A A" B @b emEL > Bt
A"={x" fk‘xk:x =7 i =12,
j’ j j k+p(j—l)’ 1 k+p(j—l)’] = L&y ,m ...................... (4‘24)

5.4R4% competitive complex evolution ;% - i 4§ CCE /x(ffitidutt)  #ES
— A k=12,-p °

6. nul BHETHKLZAA - APECRF DY B o

3
D={4*lk=12,.p + BAEI DA st F -

THRERBTUM - ZRANER  FRETUSHA4 -
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2HREMERP -

_2Am+1-i)
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i

1&&#%3ﬁ%%$%ﬁ’Mﬁﬁﬁ%ﬁ%&$§§m=i%'ﬁ

2 .
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Bxl ARBZBEEE p, =

3SR LM E S E’?A"?igﬁxqffﬂ#ﬁﬁ-.ﬂ;u,,uz;--,uq g AEEE R A A —
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)

-1
()35 B B 5] L o 35 » jﬁ%{ﬁ.ﬁ\-ﬁ}mg:% u -
q—1°05

~.
(]

@3t E—HEr=2g-u, -

Q) EREr BATHAEMA > AHEBRIBE, LESHAG) - FART
TEMAEEEAL Xz HEABRIBES, Sr=z Bf=f -

D% f,<f, > ArBABRKRELu, > BESHEG)  FTRAHEC
g

+uq &f
2 c

C =

C) & fo<fLRIRcBRAI Y, » BRI HBE6) TR > AT/ ZH N4
BEA- Mz HERABREMMAS, BBz KKy, -
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REEENRT L A2 B E 7| Bk m 4 W 3§ A F A -
6EBFTHE2EFHHESPR -

£ SCE sk 2 3t HR E 4o B 4-8 2 E 4-9 A% -

ARAAZ SR BETHEABERAARABEZHEEE » AR AKX
(4-26)F =2 B AR R B X > 3T A SR EREICZARE[S] -

T
F, = {% D1y = Qs I W3+ AQ, oo (4-26)
i=l
Kb F, 58 Ra8E  TARAGZIEH 0, ARz RAUE: 0,

BEIFH BRGSO, ARAEZFHME O, , BRBERZHER O, B

BRI Z A W, BEIR 2R E Lot R e TR

TR (4-27)
2an.v
M AQ, ZEHRw T :

(Qobs, p - Qesr,p )
AQ, = = s Qesp <Qobsp (4-28)
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£ 2-1 BERAZERKETHEK

L E B3 BoRHE KR
No.| % 3B B s e | (AR) 1% A K
ER |
1 Fk() PRALKA 121°26° | 25°10° 19.0 49-78 ®
2 %HQ2) PRREKA 121°31° | 25°11° | 8258 | 49-78 &
3| #rFH) L ET R ) 121°32> | 25°09° | 607.1 | 49-78 £
4 4 3k(1) PRARS 121°30° | 25°02’ 5.5 27-79 &
5 A Q) PRALA 121°45° | 25°08’ 26.7 41-79 £
6 %% (2) KA R 121°48° | 25°07 101.0 61-80 &
7 KB F KA K 121°45° | 25°00° | 380.0 | 46-80 49
8 EX LX) 121°42° | 25°05 16.0 54-80 55
9 B KA K 121°39° | 25°00° 1400 | 60-80 59
10 | #o() KA R 121°22° | 25704 | 2500 | 63-80 £
1 ¥4 A AR 121°44> | 24°53 | 3600 | 61-80 |63,64.66
12 e KA K 121°42° | 24°56° | 2000 | 67-80 &
13 + EH KA R 121°31° | 25701 5.0 67-80 &
14 | A#L KA R 121°33° | 24°52° | 9160 | 68-80 #
15 A% KF R 121°25" | 24°53° | 590.0 | 64-80 &
16 Zak KA R 121°22° | 24°56 33.0 69-80 &
17 AR £MEHNTF 121°32° | 2459 26.0 72-80 &
18 $ik EHEHNA 121°37° | 24°55° 120.0 48-70 &
19 ik £REHRE 121°38 | 24°50° | 6000 | 54-80 | 62,68
20 | #&.L(Q2) £BEHLA 121°30° | 24°47° | 4200 | 49-80 &
21 | &FIG) LHEAFR 121° 14° | 23°49° 140.0 | 47-80 £
22 & APIRBEERER 121°18° | 24°48’ 350.0 48-78 E-3
23 MR EPIKBEESR 121°21° | 24°49° | 4700 | 48-78 &
24 EZ BPIRBREER 121°21° | 25748 350.0 48-78 &
25 ¥ 1 AEFABRERA 121°21° | 24°43° | 6200 | 54-78 3
26 (] BPIKBRERR 121°23° | 24°41" | 12200 | 48-78 &
27 =% BPIKRERR 121°22° | 24" 40° 63.0 48-78 &
28 EX S APIKRRERR 121°18” | 24°40° | 780.0 | 48-78 -3
29 Eo EPIKBRERR 121°16> | 24°40° | 1450.0 | 48-78 &
30 RS GEPARERS 121°28° | 24°39° | 1150.0 | 71-78 #
31 B A BPIAKBREER 121°24* | 24°38 | 1260.0 | 48-78 &
32 & £ #f APIKEEER 121°21° | 24°35° | 2000.0 | 48-78 £
33 % 4 APIKBEEER 121°17° | 24°38 | 8400 | 48-78 #
34 | 4AEE EPIKBRERR 121° 18’ | 24°35 | 6300 | 48-78 -
35 axn BPIKBEES 121°13° | 24°33 | 16200 | 48-78 &
36 %P BPIAREER 121°14° | 24°49° | 2550 | 53-78 &
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%31 ¥~ Y LEARRERNEZFAERBIHEL

TR HRIE(E) 1.1 2 5 10 25 50 100 | 200
B g 4@ (mm)| 100.8 | 174.3 | 222.4 | 272.0 | 340.6 | 392.0 | 447.2 | 532.1
£3-10b) b ¥ # -~ FUEEZHF S S EEH OHR

sl 2P o+ iF A% 5 BE FAHL bR

=5 @& (km?) 55.14 6.67 18.74 17.56

HE 0.562 0.068 0.191 0.179

#32@) +Hh - RE - NHEARERAMEZEIRMETHRE
ERRIEE) 1.1 2 5 10 25 50 100 | 200
2 g4amEmm)| 142.1 | 237.2 | 3359 [ 406.3 | 498.4 | 567.1 | 641.1 | 730.8
£320b) £ AE - AHEZHF S S AN OHK

R Z 4 PIEMHE | AT i B EE

EH BHF(m?) 12.96 21.63 4.32 1.08

HE 0.324 0.541 0.108 0.027

£330@) ZE-EN MEERRERANEZEOERATHRE
FRIIE(H) 1.1 2 5 10 25 50 100 | 200
¥ g4amE(mm)| 104.0 | 154.5 | 191.2 | 216.5 | 247.4 | 270.4 | 294.0 | 324.7
£330) ZE-EM MEEZHA S EW KT DK

e L P Ho =X 3

R @HK(m?) | 2132 35.16 5.31

WE 0.345 0.569 0.086

% 3-4a) Bi% - FH - AKPPERRERNEZLEEERAETHE A
FIRBIE(HF) 1.1 2 5 10 25 50 100 | 200
B H4mEmm)| 97.8 | 147.7 | 198.5 | 236.5 | 286.9 | 321.0 | 355.2 | 398.5

& 3-4(b) Af o -

AP B HA S EMEEH DR

M & 35 4 PEM | Zu | En
@k (m?) | 2954 | 985 0.97
HE 0732 | 0244 [ 0.024
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k4-1(a) REEZRBEBERBZHITH

Bk % | ® P
No. (FFAE) nE) |TERE
1 31.89 17.13 0.01284
P 2691 1321 0.01211
3 13.49 6.78 0.00590
£4-10) BAETHLBEKE 2 X TH
MR 4% K| @ M| T E kK E | .
T
No. (FF2E) (g |TEHER
1 31.57 14.88 0.04570
2 3L 733 0.07503
3 48,09 15.34 0.001467
K dl(c) ARTEMELHEKE TR
B % | @ NEEEY I
7T 18
No. (FFAE) (AE) TE R R
1 34.44 5365 0.00932
2 57.76 16.99 0.00882
3 73.87 11.81 0.00211
4 36.51 7.345 0.00027

242 KBEE-RBBLHEKEZ
BRSBTS OB

mMERL | K $| &
ﬁﬂ‘fjﬁ 18.77 53.52
Ckm*®)

# F 0.2596 0.7404

%43 RKEEZEBLBEKESEHEZ
BREEMER DK WEA

Y2
& IR 1 2 3
T
A 5 0.267 0.761
A& P 0.733 1.000 0.239
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k44 BEEFHLELBEKEZHA SN OK

REL

k7N

¥ |3

HIK # b

¥ E
%

¥E 5 @
Chkm?)

22.19

55.59

0.53

32.56

# £ (%)

0.2001

0.5014

0.0048

0.2937

£45 FEETBLBEREESZHEZ
A5 SIS DM

e
ME SR

%4

A

0.486 | 0.003

0.139

¥R

0.514 | 0.997

0.173

AHM L

0.011

RS

0.677

£4-6 ABTAHIHEKREZ
%A S AW EEN K

MELL

i #

= 4] & A
Ckm?)

174.07

18.76

# E

0.9027

0.0973

(47 ABTREEBREKEEHEZ
BASEWER B EME

g
¥4

Y )
3% 1

2 3

0.498

0.972

1.000

1.000

0.502

0.028
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% 4-8 FIERHT ZBEBFH

& K B 4 & B # & A # 4 B #
= ¥ 15(Maury) BB 70.07.19
% #&  AE(Cecil) R.B 71.08.09
A % . & A& (Nelson) BB 74.08.22
% E % H(Abby) R.H 75.09.18
% % #  B(Lynn) BB 76.10.23
% i#  #(Doug) BB 83.08.07
% % 3% i¥ (Fread) R.H 83.08.20
& it 45 (Nat) BB 80.09.18
&  #(Dot) R.E 79.09.07
¥ & 1A(Abe) R.H 79.08.30
¥ # % 4% (Gerald) B B 76.09.08
-3 + # & (Lynn) BB 76.10.23
* % 3% $r(Sarah) R B 78.09.10
p 3 £ % 7% 3% (Thelma) R H 76.07.14
K @t 4% (Nat) R.H 80.09.18
& ¥ $r 4 (Gladys) KB 83.09.01
/& #7(Seth) R.H 83.10.08
&k 3E £l (Ofelia) & B 79.06.22
¥ #(Yancy) R.E 79.08.18
3t R(Abby) R.H 75.09.17
& {4(Abe) R.H 79.08.30
& 71 +(Alex) R 76.07.26
H  #(Bess) BB 74.10.03
EA i#  #(Doug) R B 83.08.07
# # & 4% (Fred) R 73.08.06
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e

T

K

{9

% 3¢ 1 (Fread) KB 83.08.20
¥ $ #(Gladys) R.B 83.09.01
B #(Irving) R.H 68.08.14
R 8 #(Nelson) R H 74.08.21
# 3% %7 (Norris) R.H 69.08.27
&K 3F #i (Ofelia) R.H 79.06.22
& $1(Ora) R H 67.10.12
%  4u(Sarah) R.H 78.09.10
R #i(Seth) R.E 83.10.08
% 1&(Ted) R.H 81.09.21
&t 4% (Nat) K B 80.09.18
% B (Wayne) K B 75.08.22
# @ (Storm) R B 73.08.13
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k51 ZEEAN MECEEKERBZBIXETH

AL T # Kk OER i;‘{% s
No. (FFAE) (X2) B BT @ K B )
1 5.248319 3.2786 0.117243 0.0122 (GTi4)
2 2.102111 2.188212 0.701911 0.114249 (GTi&)
3 2.307078 1.735146 0.138317 GE3im)
4 1.438941 0.929726 0.215117 (B ¥ im)
5 11.44054 5.7091 0.272629 0.035032  |(GTi&)
6 0.2742398 0.31468 0.38134 & iR)
7 2.735126 2.583394 0.514131 0.077418 (iTi8)
8 3.539925 3.718473 0.384181 0.053786 (GTiE)
9 2.353089 0.776494 0.218933 G2 HR)
10 18.34843 7.471768 0.25435 0.032121 (Grid)
11 1.130763 0.844418 0.177637 CEHR)
12 10.64433 6.081082 0.259203 0.032889  |(j7T3&)
13 1.313057 1.489 0.094023 CEHiR)
14 9.099009 5.036669 0.325257 0.04368 (GTi8)
15 0.9406546 1.318816 0.037913 (B #iR)
£52 FH A AABSEKBZ X EH
AL slm & kOB &% .
No. (FFNE) (NE) BM A BT E % B i
1 5.877816 2.6443454 0.289831 0.037816542 |(;7:8)
2 3.785051 2.124422 0.214385 GEHR)
3 1.768227 1.098516 0.247229  E— GE M)
4 0.696123 0.422209 0.284182 —_— GEHIR)
5 0.7822 0.6345879 0.335183 e — CEHR)
6 0.697 0.6323883 0.30576 G2 i)
7 34.085840 12.8140831 0.432835 0.06243131 |(;Ti8)
8 0.296215 0.75199 0.160611 (& 3R)
9 1.631725 1.158469 0.602781 0.094449445 |(;7:8)
10 1.959 1.548617 0.272383 (R HR)
11 15.147080 7.803058 0.726063 0.119184043 |(isT38)
12 1.419052 1.630909 0.787058 0.131828324 |(is7:8)
13 0.3575 0.431 0.309842 (B HR)
14 1.257875 1.972171 0.59949 0.093805253 |(;T:&8)
15 0.0595 0.1918 0.235106 GBHR)
16 9.087611 5.1619536 0.758716 0.125921318 |(GTi&)
17 3.6795580 2.9492991 1.128467 0.206828802 |(;Ti&)
18 0.47098 0.8089 0.244836 GERHIR)
19 0.587881 0.808 1.209268 0.225503448 |(j1:8)
20 0.67554 0.479319 0.252753 G HR)
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%53 4P ERE - WIEEESEKEHBZIEH

P A AL T & Kk OEHK ﬁ% s
No. (FFHNE) (XE) Bk BT # % B )
1 34.57582 5.365 0.094522 0.00932 (GTi)
2 57.76237 16.99 0.090443 0.00882 (Ge7i4)
3 73.86841 11.81 0.028802 0.00211 (GTiE)
4 34.59371 7.345 0.00556 0.00027 (GT38)
5 1.289213 1.422 0.170018 (B M)
6 16.60861 8.84206325 0.367559 0.050893099 |(;sT:&)
7 1.227265 1.7082468 0.197518 0.02341582 |(iTi¥)
8 12.12541 9.0271643 0.295674 0.038771865 |(;Ti&)
9 10.4655 8.091081 0.322737 0.043257508 |(GT:&)
10 1.865537 1.56738 0.069801 0.006380074 |(;T:&)
11 6.154652 4.538 0.16496 0.018694973 |(;Ti&)
12 0.6071 1.061 0.185418 GE 3R
13 1.344677 5.5490508 0.647702 0.103328301 |(5T&)
14 3.655081 1.9998681 0.802213 0.135008904 |(;T:&)
15 0.1055696 0.555 0.315503 (& 3R)
16 0.383183 0.594 0.145816 (B3R
17 5.25266 3.4941499 0.543557 0.082995867 |(;7:&)
18 2.684942 2.196922 0.308988 0.040966407 |(;77:4)
19 2.982091 3.064 0.11423 & iR)
20 8.222393 4.874 0.517033 0.0779647 (&)
21 7.457193 4.497 0.158538 0.0177896 |(i7Ti&)
22 0.436049 0.494 0.398559 G EX)
23 0.827495 0.658 0.512221 _— (B3
24 0.78198 0.994 0.409165 GEB xR
25 1.181692 0.798 0.709298 0.115754  |(GT#8)
26 0.75343 1.215 0.428266 B HA)
27 0.544897 0.490 0.414938 —_— GExim)
28 0.226674 0.305 0.236967 _ GBxim)
% 5-30b) MEBLSEKEHB I EH
AL Flm #E Kk OEPR &% s
No. (FHNE) (28) BWFSME | THERE
1 31.799 11.579 0.397517 0.05613 (GT38)
2 30.9068 7.76 0.287029 0.03736 (;Ti8)
3 45.53459 14.44 0.035808 0.00277 (GT8)
4 0.289420 0.566 0.204082 G iR)
5 0.250334 0.625 0.265252 (GE M)
6 0.99559 2.751 0.469491 0.069109  |(GT:8)
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& 54 B/A& -~ FH0

A B EEKEHMBZ TR

W R @ #m & & AR &, .
No. (FH2E) (RE)  |[BmAm AT & % A
1 3.3536700 3.845185 0.072818343 _— GEHIR)
2 1.9016440 1.571941 0.139954362 (EHm)
3 0.9951203 0.3500471 0.557694 0.085703  |(;Ti&)
4 2.6460440 1.764644 0.153005365 (B HiR)
5 49155970 2.942593 0.518082 | 0.078162355 |(;7:)
6 0.3318136 0.415623 0.31278346 G MR)
7 1.5553440 0.961625 0.43263 0.062394385 |((i7:8)
8 1.4150250 0.8295513 0.156711224 _— CE2HR)
9 24870040 3.791331 0.423008 | 0.060664711 |(;7 &)
255 ZEEMN - MBEEBEIHIRSEMES @H ML
CRER | =mn =k X8 #o PEM |
1 1
2 1
3 1
4 0.35 0.65
5 0.20 0.80
6 1
7 1
8 1
9 1
10 1
11 1
12 1
13 1
14 1
15 1
R 56 ik~ KA~ NHEEMBZARA K S G S & Ao &
Clmih | au &3t #F 9 % XA iz
1 1
2 1
3 1
4 0.9965 0.0035
5 0.9875 0.0125
6 1
7 1
8 0.8258 0.0412 0.133

- 115 -




9 0.0639 0.8506 0.0855

10 1

11 1

12 1

13 1

14 0.0006 0.1049 0.8945

15 0.771 0.229

16 0.0345 0.9655

[

17

18

19

20

21

22

23

24

25

26

27

& 5-7@)6dF - SEEEBRZEFRS EHWEF G oHE

C"'I;f'”"% Rk &k oL 3% KR e
1 0.0301 0.9699
2 0.0027 0.5129 0.4844
3 0.4233 0.5448 0.0319
4 1
5 1
6 1
7 1
8 0.9965 0.0035
9 0.9875 0.0125
10 1
11 1
12 1
13 0.9785 0.0215
14 1
15 1
16 1
17 1
18 1
19 1
20 1
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k58 /i vH - ABEBBEIHKARS EFHEH G mHEE

[ Cell #3
No.

% P9

i
pt

A% Hho P F A%

i

:py—-ou—an—t;—s

O RN NN |W[N|—

- 117 -




& 6-1 hoss(DAREBEREZRESHERL By N E
ER R ]
& 114 | 2% | 5% | 104 | 25% | 504 |100 % 200 %
# BH(R)
1440 128.2 | 195.9 | 241.6 | 265.2 | 289.7 | 304.9 | 318.1 | 340.6
1080 121.8 | 181.4 | 219.4 | 238.4 | 257.6 | 289.1 | 298.9 | 329.6
720 115.8 | 168.1 | 205.0 | 225.1 | 246.8 | 270.9 | 283.6 | 313.6
360 84.2 | 138.6 | 182.6 | 208.6 | 238.5 | 258.9 | 268.0 | 296.0
240 71.7 | 116.0 | 160.2 | 190.8 | 231.0 | 242.1 | 254.1 | 288.9
180 61.7 | 104.3 | 145.3 | 173.0 | 208.3 | 234.8 | 261.6 | 271.9
120 472 | 88.1 | 122.9 | 1438 | 167.9 | 184.3 | 199.6 | 213.9
90 39.1 | 73.1 | 102.7 | 1209 | 142.2 | 156.9 | 170.9 | 184.1
60 329 | 599 | 839 | 99.0 | 117.0 | 129.7 | 141.9 | 153.6
40 263 | 419 | 57.0 | 67.1 | 80.2 | 90.2 | 100.3 | 110.7
30 21.0 | 344 | 463 | 53.8 | 629 | 694 | 758 | 82.1
20 148 | 263 | 359 | 41.7 | 484 | 53.1 | 574 | 615
10 86 | 156 | 209 | 239 | 27.1 | 292 | 31.0 | 326
62 ARG EREIRETHERE B R
ERME
& @ 1% | 24 | 5% | 104 [ 254 | 504 |100 & | 200 &
B (R)
1440 144.4 | 231.8 | 280.6 | 301.8 | 337.8 | 366.6 | 4252 | 491.3
1080 132.4 | 203.9 | 261.9 | 296.7 | 320.3 | 365.4 | 392.1 | 417.6
720 120.5 | 162.0 | 213.3 | 2542 | 314.7 | 330.1 | 337.4 | 342.9
360 945 | 121.5 | 142.2 | 154.4 | 168.5 | 1782 | 187.4 | 196.3
240 73.9 | 104.5 | 127.6 | 1409 | 156.0 | 166.3 | 175.8 | 184.8
180 60.6 | 91.4 | 1172 | 1332 | 1522 | 165.8 | 178.8 | 191.5
120 55.0 | 81.8 | 105.6 | 120.9 | 139.8 | 153.7 | 167.4 | 181.1
90 439 | 77.1 | 97.8 | 107.6 | 116.7 | 121.8 | 125.8 | 129.0
60 347 | 64.1 | 81.8 | 89.5 | 963 | 99.9 | 102.5 | 104.5
40 294 | 424 | 551 | 63.8 | 75.1 | 83.9 | 93.0 | 1023
30 254 | 344 | 434 | 49.7 | 580 | 645 | 71.3 | 784
20 208 | 269 | 332 | 376 | 434 | 479 | 527 | 577
10 12.1 | 146 | 183 | 21.6 | 267 | 313 | 368 | 432
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%63 BFIC)S AR LR EZAETMHERE

BN E

EFRAAIE
& & 1.1%& | 24 | 5% | 104 | 254 | 504 | 100 % | 200 #+
EF(R)
1440 137.5 | 256.0 | 352.0 | 407.3 | 468.9 | 509.5 | 546.4 | 580.2
1080 125.8 | 226.3 | 307.9 | 355.4 | 408.9 | 444.7 | 477.5 | 507.8
720 102.3 | 185.1 | 254.0 | 294.9 | 341.8 | 373.6 | 403.1 | 430.7
360 748 | 129.4 | 184.1 | 221.9 | 271.2 | 309.1 | 347.8 | 387.7
240 62.3 | 107.9 | 153.6 | 185.1 | 226.3 | 257.9 | 290.3 | 323.6
180 543 | 95.7 | 135.7 | 162.6 | 196.7 | 222.3 | 247.9 | 273.9
120 452 | 79.6 | 1102 | 129.4 | 152.6 | 169.2 | 185.2 | 200.7
90 370 | 67.0 | 842 | 914 | 97.6 | 100.7 | 102.9 | 104.5
60 29.1 | 56.1 | 75.5 | 855 | 955 | 101.5 | 106.5 | 110.7
40 234 | 431 | 579 | 660 | 745 | 799 | 848 | 88.8
30 209 | 348 | 451 | 509 | 57.1 | 61.1 | 647 | 79
20 147 | 23.0 | 308 | 359 | 424 | 473 | 522 | 57.1
10 76 | 148 | 209 | 246 | 28.7 | 31.5 | 34.1 | 365
£ 6-4 R AEEFEREZIRESHEREL B N E
ERAE
& % 114 | 24 | 5S4 | 104 [ 254 | 50 & | 100 & {200 &
(D)
1440 144.5 | 244.0 | 327.8 | 378.6 | 438.3 | 479.8 | 523.3 | 573.2
1080 125.7 | 215.7 | 299.6 | 354.5 | 423.0 | 473.4 | 519.1 | 556.7
720 107.6 | 179.6 | 246.7 | 290.8 | 346.0 | 386.9 | 427.6 | 468.5
360 88.7 | 129.7 | 168.9 | 195.6 | 230.2 | 256.6 | 283.6 | 311.4
240 84.3 | 114.0 | 135.8 | 148.1 | 161.8 | 171.1 | 179.6 | 187.6
180 78.9 | 105.8 | 122.9 | 131.5 | 140.4 | 146.0 | 150.7 | 155.0
120 643 | 92.1 | 1055 | 110.8 | 1151 | 117.1 | 118.7 | 119.7
90 53.4 | 782 | 95.0 | 103.8 | 113.1 | 119.0 | 124.2 | 128.8
60 422 | 629 | 79.1 | 88.7 | 99.6 | 107.0 | 114.1 | 120.7
40 324 | 499 | 648 | 74.1 | 851 | 93.0 | 100.6 | 108.1
30 273 | 406 | 522 | 596 | 686 | 75.1 | 81.5 | 87.9
20 20.0 | 305 | 37.7 | 41.5 | 455 | 481 | 503 | 523
10 125 | 194 | 23.0 | 245 | 258 | 265 | 269 | 273
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%65 KBFWRFILFEERFIIAEIHLERE

BN E

ERAE
37 LIS 24 | 5% 104 | 254 | 50 & 100 % | 200 &
(%)
1440 187.3 | 3153 | 421.9 | 486.1 | 560.9 | 612.6 | 661.3 | 707.6
1080 165.3 | 275.2 | 366.2 | 420.9 | 484.4 | 5283 | 569.6 | 608.8
720 137.6 | 232.6 | 306.7 | 348.8 | 395.7 | 426.7 | 455.0 | 481.0
360 93.1 | 1584 | 211.9 | 243.9 | 280.9 | 306.3 | 330.1 | 352.6
240 747 | 1257 | 167.2 | 191.8 | 219.9 | 239.1 | 257.0 | 373 8
180 64.7 | 105.7 | 140.5 | 161.9 | 187.2 | 205.0 | 222.0 | 2384
120 53.5 | 845 [ 108.8 | 1229 | 1389 | 149.7 | 159.8 | 1691
90 449 | 70.7 | 88.6 | 99.1 | 110.6 | 1182 | 125.0 | 131.3
60 341 | 542 | 69.9 | 789 | 89.1 | 959 | 1022 | 1081
40 268 | 44.1 | 567 | 635 | 709 | 756 | 79.7 | 835
30 222 | 370 | 47.0 | 52.0 { 572 | 60.3 | 629 | 65.1
20 15.1 | 273 | 363 | 41.0 | 459 | 49.0 | 516 | 53.9
10 114 | 187 | 244 | 27.7 | 314 | 33.8 | 36.1 | 382
R 66 IMFQERRILGEREZREIMLERA BN E
ERIE
3] LIF | 28 | 5S4 | 1045 [ 255 | 50 4 |100 % | 200 &
3 HH(R)
1440 203.0 | 277.6 | 359.5 | 420.2 | 504.8 | 573.8 | 648.1 | 728.7
1080 183.7 | 238.9 | 308.2 | 363.6 | 445.7 | 5162 | 595.8 | 685.7
720 147.7 | 200.3 | 266.3 | 319.5 | 398.8 | 467.5 | 545.5 | 634.2
360 105.6 | 148.0 | 203.7 | 250.2 | 321.5 | 385.1 | 458.9 | 544.8
240 86.4 | 1214 | 1704 | 212.8 | 280.3 | 342.3 | 416.2 | 504.6
180 74.2 1 107.1 | 150.8 | 187.7 | 244.7 | 296.0 | 356.0 | 426.4
120 547 | 863 | 121.6 | 148.2 | 185.7 | 216.6 | 250.2 | 286.8
90 47.7 | 73.8 | 1009 | 120.4 | 146.7 | 167.6 | 189.7 | 213.2
60 409 | 579 | 762 | 89.6 | 1082 | 1233 | 1395 | 156.9
40 346 | 472 | 605 | 702 | 835 | 94.1 | 1054 | 1176
30 30.1 | 379 | 463 | 526 | 61.1 | 680 | 753 | 832
20 194 | 250 | 304 | 34.1 | 388 | 424 | 461 | 499
10 13.8 | 17.7 | 218 | 247 | 286 | 31.8 | 351 | 385
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%67 DHIARLEBFERIEZHETMERE B N E

FRMIE
% & 1.1& | 24 | S& [ 104 | 254 | 504 | 100 %4 |200 &
()
1440 152.1 | 231.2 | 346.7 | 451.0 | 623.0 | 786.8 | 987.7 | 1234.6
1080 142.3 | 225.1 | 3283 | 412. | 538.6 | 649.1 | 775.1 | 919.3
720 129.6 | 192.3 | 269.2 | 331.0 | 423.0 | 502.6 | 592.8 | 695.3
360 82.2 | 141.9 | 200.4 | 2402 | 291.4 | 330.2 | 369.6 | 409.7
240 68.3 | 1193 | 165.7 | 195.5 | 232.0 | 258.4 | 284.2 | 309.6
60 315 | 582 | 77.1 | 86.8 | 96.6 | 102.5 | 107.4 | 111.6
40 234 | 493 | 60.8 | 643 | 662 | 668 | 669 | 67.0
30 20.1 | 409 | 485 | 504 | 51.1 | 512 | 512 | 513
20 146 | 316 | 387 | 406 | 416 | 418 | 41.8 | 418
10 9.2 19.0 | 23.8 | 254 | 264 | 268 | 27.0 | 27.1
k68 BRQMISAREFERETIBESHERE BN E
ERMIE
%@ 115 | 2% | S& [ 104 | 254 | 50 & | 100 & |200 &
()
1440 137.5 | 256.0 | 352.0 | 407.3 | 468.9 | 509.5 | 546.4 | 580.2
1080 125.8 | 226.3 | 307.9 | 355.4 | 408.9 | 444.7 | 477.5 | 507.8
720 102.3 | 185.1 | 254.0 | 294.9 | 341.8 | 373.6 | 403.1 | 430.7
360 74.8 | 129.4 | 184.1 | 221.9 | 271.2 | 309.1 | 347.8 | 387.7
240 62.3 | 107.9 | 153.6 | 185.1 | 226.3 | 257.9 | 290.3 | 323.6
180 543 | 95.7 | 1357 | 162.6 | 196.7 | 222.3 | 247.9 | 273.9
120 452 | 79.6 | 110.2 | 129.4 | 152.6 | 169.2 | 185.2 | 200.7
90 370 | 67.0 | 842 | 91.4 | 97.6 | 100.7 | 102.9 | 104.5
60 29.1 | 56.1 | 75.5 | 855 | 955 | 101.5 | 106.5 | 110.7
40 234 | 43.1 | 579 | 660 | 745 | 799 | 846 | 88.8
30 209 | 348 | 451 | 509 | 57.1 | 61.1 | 647 | 679
20 147 | 23.0 | 30.8 | 359 | 424 | 473 | 522 | 571
10 7.6 | 148 | 209 | 246 | 287 | 315 | 34.1 | 365
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k69 MAHFRLFEREZIREINERL B 2 RE

e EWME
% 114 | 2% | 54 | 104 | 254 | 504 | 100 4# | 200 &
()
4320 236.9 | 307.9 | 344.2 | 359.8 | 373.6 | 381.1 | 386.9 | 391.4
2880 212.4 | 239.1 | 252.4 | 2582 | 263.6 | 266.7 | 269.2 | 271.2
1440 1272 | 1459 | 172.7 | 194.8 | 227.8 | 256.2 | 288.2 | 324.4
1080 97.9 | 125.7 | 156.0 | 178.3 | 209.1 | 234.0 | 260.6 | 289.2
720 91.2 | 119.8 | 138.8 | 148.9 | 159.6 | 166.5 | 172.6 | 178.2
360 72.8 | 110.8 | 125.8 | 130.5 | 133.4 | 134.3 | 134.8 | 134.9
240 69.5 | 952 | 1082 | 113.6 | 118.4 | 120.9 | 122.7 | 124.1
180 66.5 | 89.4 | 104.0 | 111.3 | 118.9 | 123.7 | 127.8 | 131.4
120 64.9 | 822 | 985 | 109.5 | 123.6 | 1342 | 145.1 | 156.2
90 604 | 77.7 | 949 | 106.8 | 122.5 | 134.6 | 147.2 | 160.3
60 478 | 689 | 857 | 956 | 107.1 | 115.1 | 122.7 | 129.9
40 388 | 576 | 678 | 722 | 76.1 | 782 | 79.8 | 81.0
30 332 | 489 | 563 | 59.1 | 613 | 623 | 63.0 | 63.5
20 26.1 | 347 | 385 | 399 | 41.0 | 41.5 | 41.8 | 42.0
10 189 | 20.0 | 207 | 21.1 | 214 | 217 | 219 | 22.1
%6-10 PEMGI AR EREREIRESHERE B R
FHAIE
% & 1145 | 2% | 5% [ 104 | 254 | 504 (100 & 200 &
()
1440 126.6 | 205.6 | 269.8 | 307.8 | 351.8 | 400.5 | 488.2 | 589.8
1080 93.3 | 174.7 | 245.3 | 288.2 | 338.2 | 381.9 | 429.8 | 488.5
720 81.5 | 142.7 | 208.7 | 256.7 | 3222 | 372.5 | 410.2 | 435.8
360 66.9 | 118.0 | 184.3 | 239.7 | 314.8 | 342.7 | 405.1 | 424.5
240 63.0 | 104.7 | 155.1 | 195.0 | 253.9 | 304.3 | 360.9 | 414.5
180 58.1 | 954 | 137.6 | 169.6 | 215.0 | 252.5 | 293.4 | 338.2
120 438 | 86.6 | 128.5 | 156.3 | 191.1 | 216.7 | 241.9 | 266.9
90 36.3 | 79.8 | 1122 | 128.7 | 1449 | 1543 | 161.9 | 168.1
60 28.6 | 70.1 | 97.7 | 109.7 | 119.8 | 124.8 | 128.3 | 130.6
40 238 | 558 | 73.1 | 794 | 83.7 | 853 | 862 | 86.6
30 174 | 443 | 579 | 622 | 64.8 | 656 | 658 | 65.9
20 21.0 | 340 | 432 | 480 | 532 | 564 | 592 | 61.7
10 116 | 197 | 254 | 284 | 315 | 334 | 351 | 365
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%611 SROABEAFIEFEREIRAFIHEREK B 2 E

ERHIE
=) 1145 | 2% | S%& | 104 | 25% | 504 | 100 % [ 200 #
(D)
4320 136.8 | 211.1 | 285.0 | 336.3 | 403.8 | 456.0 | 510.1 | 566.3
2880 129.1 | 193.7 | 259.7 | 306.4 | 369.0 | 418.4 | 470.0 | 524.5
1440 | 105.8 | 163.3 | 222.8 | 265.3 | 322.5 | 367.8 | 415.5 | 465.9
720 82.1 | 135.6 | 185.4 | 218.3 | 259.6 | 290.2 | 320.8 | 351.5
360 62.4 | 109.2 | 149.5 | 174.3 | 203.4 | 223.8 | 243.1 | 261.6
180 494 | 850 | 1149 | 133.0 | 154.1 | 186.6 | 1824 | 195.5
120 44.1 | 752 | 98.8 | 111.8 | 126.0 | 135.2 | 143.4 | 150.8
60 358 | 602 | 764 | 844 | 924 | 972 | 101.1 | 104.4
30 273 | 428 | 504 | 533 | 556 | 56.7 | 574 | 57.8
15 19.0 | 27.6 | 31.6 | 332 | 345 | 351 | 355 | 357
10 13.8 | 206 | 23.6 | 246 | 253 | 256 | 258 | 259
£ 6-12 FH)S AR EBFEREZAESHERE B N E
FERHIE
% & 115|248 | 5% | 104 | 254 | 504 | 100 4 | 200
3B ()
4320 307.5 | 643.6 |1003.6|1257.3|1591.7|1848.6|2111.2 | 2380.6
2880 285.3 | 564.9 | 856.9 | 1061.3|1329.1|1534.3|1743.8|1958.7
1440 239.5 | 431.3 | 615.6 | 738.2 | 892.9 |1007.7 | 1122.2|1237.0
1080 215.7 | 372.5 | 522.2 | 622.0 | 748.3 | 842.5 | 936.9 | 1031.9
720 184.5 | 301.9 | 405.9 | 472.0 | 552.5 | 610.6 | 667.3 | 723.1
600 171.7 | 268.5 | 356.2 | 413.0 | 483.7 | 535.8 | 587.4 | 639.0
480 160.3 | 327.1 | 304.7 | 347.9 | 401.0 | 439.9 | 478.1 | 516.2
360 1419 | 196.4 | 244.4 | 275.2 | 313.3 | 341.4 | 369.2 | 397.1
240 115.4 | 148.9 | 181.9 | 204.7 | 234.7 | 258.0 | 282.0 | 307.1
180 94.7 | 120.7 | 1479 | 167.3 | 193.6 | 214.4 | 236.4 | 259.7
120 68.8 | 90.7 | 1162 | 135.6 | 163.4 | 186.5 | 211.9 | 239.9
60 417 | 597 | 78.7 | 924 | 111.1 | 126.1 | 142.0 | 159.0
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& 6-13 1.1 FERAIET &R 35 ¥R 5% Z -2 85 2 X (Homor X)) £ #8 %
. Hornor 7> X Hornor 2~ 5\ Hornor 2~ X, ¥

No. | B35 % 4 zé’;&:* z%&‘c}q’ zzz&:
1| %K) 832.460 76.180 0.699
2 | #o() 682.078 42.158 0.654
3 Zak 457.622 12.496 0.586
4 | &FQ) 327.615 20.663 0.520
5 X% 1249.198 38.126 0.735
6 | #&.L(Q2) 272.451 8.051 0.493
7 | K#L 1849.460 49.119 0.761
8 ik 575.376 19.872 0.578
9 #3 184.752 -2.499 0.416
10 | 34k(4) 656.914 21.698 0.611
NEETS 215.732 3.688 0.488
12 | #%5(2) 334.520 6.505 0.502
13 | %) 441.355 8.981 0.599
14 | ## 268.899 14.029 0.502
15 | B52(Q2) 496.899 35.986 0.613
16 | &%) 727.495 13.442 0.645
17 | i 743.313 7.049 0.669
18 | ¥ 4% 340.265 4.628 0.581
19 | &36(1) 809.273 14.278 0.723
20 |45 F#3(1) 1819.592 118.710 0.712
21 | B®3HQ) 1484.736 05.700 0.694
2| k& 2311.988 73.155 0.829
23 | #| 1224.150 22.548 0.758
24| BE 1042.838 24.663 0.730
25 | B4 830.898 30.823 0.689
26 | Bk 564.074 36.065 0.643
27 | =ZH 468.510 47.569 0.620
28 | T4 1012.284 87.190 0.716
29 | 660.647 20.926 0.676
30 | 910.577 116.710 0.654
31 | B E 514.112 33.538 0.623
32 | BmAEH 654.589 40.017 0.664
33 | A4 1091.077 40.406 0.753
34 | HAHE 513.629 43.503 0.647
35| &% 585.128 32.304 0.665
36| &P 2342.388 108.464 0.809
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(614 2 HEERMYIETLRHEHEE-225 0 KX (Homor X)2 £ # 18 %

No.

B35 4 4%

Hornor 2> X, ¥

Hormor 2> &, ¥

Hornor 2 &, ¥

z%¥%a z5%d 2% %¥n
1| kK1) 1041.469 48.829 0.688
2 | k) 1907.145 51.221 0.741
3 =k 1536.688 47.999 0.706
4 | Q) 1815.906 47.570 0.740
5 A5 998.645 20.733 0.633
6 | #L(Q2) 328.629 3.855 0.443
7 | KAWL 852.922 18.733 0.578
8 1k 631.269 14.513 0.532
9 2 517.466 9.918 0.499
10 | 34k(4) 861.816 24.376 0.576
11 | KHE& 345.287 2.901 0.442
12 | %%(Q2) 608.296 16.769 0.543
13 | &) 744.488 12.487 0.621
14 | A 814.152 16.240 0.600
15 | B&E(Q2) 728.591 29.047 0.528
16 | #i#&(Q1) 895.366 17.219 0.614
17 | 3 1819.378 25.698 0.765
18 | ¥4 2274.172 33.661 0.782
19 | 43t(1) 1521.071 18.814 0.745
20 |4 F A1) 787.752 84.413 0.523
21 | #&3FQ) 696.056 44.253 0.519
22| K& 2181.725 82.671 0.751
23 | AR 1159.433 30.454 0.659
24 | EE 1477.346 68.236 0.679
25 54 1302.574 59.570 0.657
26 ;3 878.307 78.192 0.602
27 | =% 801.512 98.557 0.586
28 | x#% 1168.518 116.710 0.638
29 | $&3p 1682.510 116.710 0.682
30 | s 317.389 36.837 0.419
31 | BRE 534.146 56.829 0.535
32 | BEf 1153.609 111.710 0.632
33| A4 2147.173 116.710 0.721
34 | AR 1222.813 116.710 0.646
35 8% 1379.001 113.036 0.662
36 | &F 1760.756 116.710 0.672
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%k 6-15 SEERMYIET &R HETHBE- €550 K (Homor X)) 518 &

Hornor 2> &, F

Hornor &, ¥

Hornor & ¥

No | RISSER|  , 4#a 2484 2 %%n
1 | %K) 1407.182 40.554 0.666
2 | #%hoQ) 5797.075 77.117 0.869
3 =k 2242.503 53.578 0.728
4 | BB 2619.060 47.050 0.770
5 x5 1066.407 20.072 0.602
6 | #&L(2) 474.367 9.096 0.460
7 | K#d 955.864 15.218 0.563
8 Wik 688.864 12.256 0.512
9 24 668.606 9.426 0.508
10 | ¥4k(4) 803.663 18.382 0.527
11 | km# 414.422 1.489 0.427
12 | %% 1073.842 31.877 0.583
13 | A& 928.955 13.801 0.612
14 | ##% 798.404 14.311 0.542
15 | m5E(2) 773.975 20.777 0.543
16 | (1) 1018.792 19.002 0.602
17 | s 3096.128 39.285 0.813
18 | ¥ EH 4179.657 48.431 0.817
19 | &46(1) 1834.792 22.457 0.728
20 |4 F3(1) 387.035 4.931 0.382
21 | #&3Q) 424828 -2.499 0.406
2| k& 2268.261 83.964 0.706
23 | HE 1306.538 33.616 0.622
24 | BE 2442.796 114.670 0.687
25| B4 1589.169 82.333 0.628
26 | B 1513.738 116.710 0.614
27| =% 1324.552 116.710 0.606
28 | T4 1565.257 116.710 0.625
29 | 1826.979 116.710 0.631
30 | g 474.167 32.367 0.422
31 | EfE 826.074 83.470 0.549
32 | @EH 1191.535 116.710 0.582
33 | A 1978.965 116.710 0.643
34 | sAHEE 1795.792 116.710 0.635
35| &5 1549.127 116.710 0.615
36 | &M 1490.818 78.873 0.598
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%6-16 10 #ERIIET SR ETREE-EF AKX (Homor X))z 48 @ %
. .| Hornor 2 X + Hornor 22 &, ¥ Hornor > K, #
No. | B]35 & #% -iﬁ‘ﬁ: 2444 2 %%
T W) 1735.422 39.101 0.671
2 | k() 1258.052 99.291 0.963
3| =k 2172.729 44.883 0.708
4 | 5rI0) 2595.489 42229 0.755
51 A# 1122.441 21.127 0.589
6 | 3&(2) 686.366 16.026 0.487
7 | K@ 1185.421 16.897 0.583
8 | % 730.495 11.513 0.505
9 | = 663.038 5.586 0.495
10 | #k(4) 736.952 13.702 0.495
11| KE® 440.753 0.480 0.415
12 | 3%%Q) 1678.886 48.610 0.621
13 | &%) 1005.521 13.376 0.599
14| Fi 656.694 11.798 0.479
15 | &) 774.372 16.041 0.519
16 | &%) 1084.383 19.459 0.597
17 | s 3955.024 47.547 0.836
18 | M 5128.701 56.612 0.818
19 | &3b(1) 1875.037 23.958 0.708
20 |#F3(1) 374.940 2.499 0.353
21 | &) 420.070 -2.499 0.380
2| ke 2329.178 80.170 0.682
23| ##’ 1451.369 33.696 0.610
24| BE 2697.527 116.710 0.674
25| B4 1731.271 96.972 0.612
26 | B 1839.514 116.710 0.610
27| =4 1748.202 116.710 0.624
28 | E& 2053.189 116.710 0.636
29 | ¥R 2008.706 116.710 0.613
30 | sy 914.767 59.953 0.485
31 | B E 1125.708 95.139 0.572
32 | mE 1282.041 116.710 0.567
33 | A 1945.033 116.710 0.607
34 | sEEE 2406.609 116.710 0.644
35| axz 1611.720 116.710 0.593
36 | &P 1054.171 19.566 0.529
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% 6-17 25 5 ERIAIET & B3 FE 56 K -28 8 X (Hornor X))z $-# M &

Hornor &, F

Hornor &, F

Hornor > X, ¥F

No. | B> & 48 2 4% a P 2 %%
1] k() 2237.246 38.555 0.680
2 #wa() 26326.582 118.710 1.053
3 Zk 1844.360 30.342 0.667
4 | &F3) 2354416 36.406 0.725
5 X5 1170.711 22.489 0.574
6 #.i(2) 1122.542 30.502 0.536
7 R¥d 1656.498 20.907 0.621
8 Wik 785.877 11.148 0.500
9 234 621.361 1.034 0.475
10 | ¥4R@4) 665.652 8.741 0.462
11 KoM % 463.737 -0.604 0.401
12 | #%%(2) 3490.478 82.191 0.693
13 | A& 1047.331 12.241 0.578
14 B3 469.093 7.039 0.389
15 | AEE(2) 784.033 12.142 0.497
16 | #£#Q1) 1160.223 19.851 0.593
17 F I 5210.221 58.594 0.862
18 | ¥4 6612.710 70.624 0.823
19 | &3t() 1854.775 25.916 0.682
20 (#2301 405.665 -2.499 0.338
21 | #&30) 416.834 -2.499 0.353
22 k& 2429.242 73.250 0.656
23 HE 1671.653 32.346 0.602
24 BE 3088.743 116.710: 0.661
25 54 1894.026 116.653 0.594
26 A3 2407.857 116.710 0.615
27 =% 2484.105 116.710 0.655
28 B 3000.552 116.710 0.661
29 B 2304.373 116.710 0.613
30 P 2671.378 111.190 0.603
31 | &R B 1546.660 95.974 0.597
32 | ®Bads 864.428 48.299 0.493
33 %4 1935.083 116.710 0.510
34 | SEHE 3525.336 116.710 0.664
35 an 1019.905 116.710 0.575
36 &9 1107.062 -4.499 0.510
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% 6-18 50 = EIRIAIE T &) 35w 78 E -2 85 > X (Homor X)2 £ # %

No. |15 % % Hornor 2 &, + Hornor & &, Hornor &, ¥
Z4%¥a z4%%d Z %¥n
1 FEAK(1) 2688.344 39.152 0.687
2 o) 32541.338 118.710 1.074
3 =X 3 1622.989 20.604 0.638
4 | 2FB) 2094.676 31.697 0.697
5 X% 1174.152 22.61 0.560
6 | #@L(2) 1719.296 46.486 0.582
7 AHd 2181.318 24.702 0.656
8 Wik 832.182 11.298 0.498
9 #4 588.095 -1.677 0.461
10 | 3E4h(4) 623.460 5.773 0.442
i1 K # 475.460 -1.265 0.392
12 | %) 6700.316 118.710 0.762
13 | £&(1) 1052.799 11.082 0.560
14 Rk 357.361 2.561 0.321
15 | 5&Q2) 809.635 10.454 0.488
16 | #%(1) 1210.522 20.010 0.591
17 FIL 6216.492 66.485 0.878
18 | ¥ EH 9731.360 92.701 0.858
19 | &3t(1) 1812.865 27.468 0.663
20 |#5FA() 436.845 -2.499 0.332
21 | &) 416.146 -2.499 0.336
22 k& 2508.749 66.815 0.640
23 HR 1850.872 30.025 0.599
24 BE 3454.828 116.710 0.664
25 5 #& 1792.685 116.710 0.569
26 N3 2956.022 116.710 0.623
27 =% 3198.306 116.710 0.679
28 L 4025.842 116.710 0.685
29 AR 2569.342 116.710 0.596
30 S 4929.556 116.710 0.670
31 | BB 1862.678 89.798 0.613
32 | BER 662.436 6.392 0.447
33 % 4 1945.772 116.710 0.549
34 | ABIE 4690.706 116.710 0.683
35 axn 1940.041 116.710 0.564
36 & P 1438.305 -4.499 0.530
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& 6-19 100 4 5 RHASE T &) 35 % 7h 7% B -26 85 0 X (Hornor )2 48 &
. Hornor &, % | Hornor & ¥ | Hornor >R, ¥
No. B 35 % 4% 2 %a 2 2% d 2 %% n
1 B k(1) 3205.543 40.038 0.695
2 B3(Q2) 416.094 -2.499 0.321
3 F3(1) 474.338 -2.499 0.328
4 & 3t() 3536.505 37.096 0.728
5 ABQ0) 4284.411 103.184 0.717
6 %% (2) 6945.463 118.710 0.744
7 pe:X 3 481.156 -2.005 0.382
8 A 276.886 -1.807 0.258
9 % &2(2) 842.790 9.341 0.482
10 o (l) 35052.586 116.710 1.076
11 24 577.966 -2.499 0.461
12 R (4) 589.809 3.970 0.424
13 P E 14588.829 118.138 0.896
14 A AL 2886.733 28.682 0.692
15 A% 1176.127 22.764 0.549
16 Zk 1476.343 12.845 0.615
17 I 7299.994 74.307 0.892
18 %%\ 1253.426 19.892 0.589
19 Wik 875.942 11.387 0.497
20 #L(2) 2742.516 66.864 0.636
21 % F(3) 1881.625 28.128 0.671
22 k& 2592.739 59.735 0.625
23 He 2047.625 27.279 0.598
24 EE 3888.957 116.710 0.666
25 54 1696.929 116.710 0.546
26 Bk 3640.486 116.710 0.633
27 =% 4066.653 116.710 0.704
28 B2 5424.525 116.710 0.711
29 R 2879.196 116.710 0.595
30 ] 8879.840 116.710 0.737
31 & E 2125.799 78.143 0.623
32 % £} 667.865 -4.499 0.432
33 % 4 1992.257 116.710 0.532
34 4 7917 5901.853 110.669 0.697
35 ZE 2069.043 116.710 0.556
36 % 9 1886.326 -4.499 0.553
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% 6-20 200 # EIRHAIE T &R 36 [ iy 38 -2 05 > K (Hornor X))z 43l %

No 255 2 74 Hornor 2 &, % | Hornor X ¥ | Hornor X ¥
‘ ) Z4%%a Z % %d Z %%n
1 F K1) 3796.179 41.111 0.703
2 Q) 417418 2.499 0.307
3 A F (1) 518.515 -2.499 0.327
4 4 3k(1) 4146.803 37.512 0.736
5 FT) 5447.865 116.710 0.730
6 3% 5 (2) 7162.360 118.710 0.727
7 K F 488.106 -2.499 0.375
8 L 269.710 -2.499 0.213
9 5 2(2) 883.082 8.698 0.478
10 o) 36282.788 116.710 1.068
11 ¥4 628.927 -2.499 0.466
12 R (4) 560.969 1.310 0.409
13 P A 13116.731 118.710 0.864
14 AL 3834.227 32.718 0.730
15 A% 1088.619 19.374 0.527
16 Zuk 1387.659 7.129 0.597
17 8.3 8313.767 80.615 0.903
18 B0 1300.254 19.915 0.589
19 % 922.082 11.684 0.497
20 #.0(2) 4233.395 86.218 0.685
21 & F(3) 1695.967 24.959 0.647
22 K& 2688.412 52.450 0.611
23 EE 2265.513 24336 0.598
24 EE 4426.864 116.710 0.671
25 5% 1609.105 116.710 0.525
26 3 4490.216 116.710 0.645
27 =& 5133.048 116.710 0.729
28 FuE 7326.443 116.710 0.739
29 ¥REpR 3242.640 116.710 0.596
30 3% 16358.820 116.710 0.808
31 B 2369.963 65.402 0.632
32 % &Ry 756.791 -4.499 0.438
33 % g 2110.535 116.710 0.524
34 48 F 5885.426 81.019 0.684
35 1= 2206.381 116.710 0.550
36 APy 2492.867 -4.499 0.579
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# 6-21 REERIAIE T LR35 % 7R 58 K -3 85 > X (Hornor X)X 3% |42 £ 44
gamE 114 2 5 5% 10 &

SEE ME SEE ME SEE ME SEE ME

B35 4 4%
# K1) | 0.302 | -0.004 | 0.592 | -0.059 | 0.696 | -0.030 | 0.969 | 0.044
#a(l) | 1.085 | -0.033 | 2.647 | -0.110 | 4.230 | -0.920 | 4.795 | -0.054

=k 1.614 | -0.025 | 3.268 | 0.271 | 4.528 | 0.434 | 4.411 | 0.418
& FI(3) | 3.457 | 0.015 | 3.273 | 0.036 | 1.882 | -0.066 | 2.357 | -0.140
A% 1.981 | -0.070 | 2.061 | 0.023 | 3.315 | 0.320 | 6.029 | 0.605
#@.L(2) | 0978 | -0.078 | 1.646 | -0.194 | 2.411 | -0.301 | 2.894 | -0.362
A4 | 2.758 | 0.151 | 2.805 | -0.151 | 2.286 | -0.138 | 1.543 | -0.022
Pk 2.208 | -0.043 | 1.875 | -0.295 | 3.283 | -0.414 | 4.019 | -0.457
®H 6.791 | 2.199 | 1.955 | -0.078 | 2.270 | -0.183 | 3.908 | -0.307

SpAR(4) | 3.049 | 0.108 | 2.624 | 0.121 | 1.176 | 0.053 | 2.089 | 0.018
KK F | 2.558 | -0.075 | 1.766 | -0.095 | 1.759 | -0.125 | 2.288 | -0.519
%5 (2) | 2.347 | 0.049 | 3.836 | -0.048 | 6.399 | -0.082 | 8.036 | -0.087

A M%) | 1.181 | -0.140 | 1.030 | -0.103 | 3.349 | -0.302 | 5.392 | -0.521
E%- 0.984 | -0.050 | 1.05 |-0.026 | 2.179 |-0.148 | 3.958 | -0.177

AEE(2) | 1.627 | 0.069 | 2.606 | 0.088 | 4.747 | -0.005 | 5.527 | -0.118
$#() | 2.112 [ -0.197 | 1.112 | -0.132 | 0.898 | -0.041 | 1.859 | 0.029
B 2.748 | 0.486 | 5.066 | 1.210 | 7.590 | 1.640 | 8.879 | 1.864
v EA% | 4.586 | 0.054 | 2.703 | 0.401 | 3.169 | 0.234 | 4.478 | -0.091
£4u(1) | 2.499 | 0.389 | 0.996 | 0.073 | 2.777 | -0.268 | 4.581 | -0.470
A F#(1)] 1.706 | -0.139 | 1.810 | -0.073 | 2.497 | -0.083 | 3.197 | 0.432
$:80(2) | 1.006 | -0.081 | 1.317 | -0.082 | 2.096 | 0.433 | 4.712 | 0.677
i 0.599 | 0.031 | 0.235 | -0.012 | 0.895 | -0.068 | 1.429 | -0.119
BE 0.184 | -0.010 | 0.950 | -0.120 | 1.852 | -0.190 | 2.482 | -0.230
EE 0.589 | 0.065 | 0.756 | -0.083 | 1.517 | -0.135| 2.044 | -0.213
&R 0.869 | -0.080 | 1.338 | -0.133 | 2.016 | -0.165 | 2.553 | -0.177
A3 0.503 | -0.056 | 1.567 | -0.101 | 2.801 | -0.211 | 4.441 | -0.335
=% 0.248 | -0.023 | 1.162 | -0.074 | 2.024 | -0.158 | 2.630 | -0.230
X3 0.612 | -0.047 | 1.441 | -0.121 | 2.572 | -0.231 | 3.545 | -0.322
B3R 0.462 | -0.013 | 1.600 | 0.166 | 4.523 | -0.360 | 6.884 | -0.433
3% 1.348 | -0.076 | 1.977 | -0.052 | 2.708 | -0.082 | 2.420 | -0.103
S E | 0254 | -0.031 | 1.189 | -0.077 | 2.453 | -0.111 | 3.481 | -0.135
BmeEdr | 0.661 | -0.054| 1.765 | -0.162 | 2.678 | -0.190 | 3.070 | -0.160
7 4 0.565 | 0.047 | 1.295 | -0.129 | 3.786 | -0.299 | 5.745 | -0.334
SAHE | 0.500 | -0.047 | 1.814 | -0.149 | 3.558 | -0.276 | 4.662 | -0.356
=K 0.286 | -0.027 | 1.745 | -0.118 | 3.713 | -0.273 | 5.430 | -0.349
% P 0.489 | 0.050 | 1.182 |[-0.090 | 1.079 |{-0.084 | 1.816 | -0.137
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%622 AR ERMMIET EREFEREE-2285 0 X (Homor X)Z 34284
ERME 25 & 50 & 100 % 200 &

SEE ME SEE ME SEE | ME SEE ME
AL

Hok(1) | 1.984 | 0.223 | 3.213 | 0.435 | 4.813 | 0.730 | 6.822 | 1.123

#o(l) | 5.062 | -0.131| 6.043 | -0.359 | 7.962 | -0.605 | 10.431 | -0.855
Zik 4.837 | 0.341 | 6.137 | 0.239 | 7.987 | 0.039 | 9.931 | -0.166

%A Fi3) | 4477 | -0.185| 6.386 | -0.179 | 8.305 | -0.128 | 9.923 | -0.074

A% [10.078 | 1.035 | 12.798 | 1.364 | 15.449 | 1.669 | 16.541 | 1.827

#.L(2) | 3.361 | -0.389 | 3.748 | -0.357 | 4.496 | -0.275 | 4.223 | -0.221

AH#d | 3.068 | 0.275 | 6.009 | 0.636 | 9.830 | 1.130 | 14.638| 1.792

ik 4876 | -0.478 | 5.486 | -0.467 | 6.271 | -0.442 | 6.997 | -0.403

£ #4 6.268 | -0.467 | 11.976 | 3.994 |19.841 | 6.595 |25.143 | 7.316

¥#R(4) | 4.299 | 0.009 | 6.094 | 0.033 | 7.897 | 0.080 | 9.162 | 0.144

KB #F | 3.998 | 1.128 | 7.252 | 2.647 | 11.338 | 4.407 | 14.577 | 5.690

3#%%(2) 110.442 | -0.048 | 13.002 | 0.009 | 16.478 | -0.091 |20.970 | -0.111

AM() | 8572 | -0.884 | 11.629 | -1.183 | 14.848 | -1.511 | 18.521 -1.852

3% 6.032 | -0.129 | 6.728 | -0.074 | 7.361 | 2.301 | 8.781 | 2.738

B EE(2) | 6.488 | -0.238 | 6.825 | -0.328 | 7.589 | -0.417 | 9.046 | -0.458

$i#%(1) | 3.366 | 0.140 | 4.535 | 0.237 | 5.874 | 0.348 | 6.975 | 0.462

Ay | 10.685| 2.163 | 12.175| 2.403 | 13.636| 2.649 | 14.733 | 2.760

FEAG | 9.486 | -0.384 | 13.964 | -0.381 | 19.314 | -0.236 | 25.105 | -0.055

&3k(1) | 6.517 | -0.636 | 7.670 | -0.705 | 8.914 | -0.769 | 9.792 | -0.784

ArFA(1)] 5.116 | 0.632 | 6.951 | 0.819 | 9.079 | 1.047 | 11.518| 1.322

¥30(2) [19.183] 1.103 | 13.221| 1.527 [ 17.789| 2.049 |22.946 | 2.689

K& 2.285 | -0.195 | 3.123 | -0.259 | 4.182 | -0.328 | 5.498 | -0.397

HE 5.326 | -0.280 | 4.007 | -0.318 | 4.736 | -0.350 | 5.524 | -0.393

AE 3.829 | -0.295 | 3.400 | -0.343 | 3.947 | -0.381 | 4.498 | -0.412

& & 3.365 | -0.176 | 4.098 | -0.192 | 4.977 | -0.193 | 5.726 | -0.186

;4 7.610 | -0.500 {10.811 | -0.616 | 14.487 | -0.731 | 18.951 | -0.832

=k 3.367 | -0.332 | 3.883 | -0.404 | 4.406 | -0.470 | 4.951 | -0.527

EX S 5.044 | -0.463 | 6.440 | -0.586 | 8.141 | -0.722 | 10.193 | -0.868

¥3&  |10.163 | -0.485 | 12.794 | -0.499 | 15.333 | -0.506 | 17.735 | -0.515

E) 1.712 | -0.017 ] 5.135 | 0.091 |12.402| 0.378 |19.657 | 0.938

S B | 5.015 [-0.173 | 6.315 | -0.209 | 7.760 | -0.256 | 9.306 | -0.317

FBEW | 4.014 | -0.166 | 4.614 | -0.192 | 6.384 | 1.281 [20.048 | 1.730

ki 8.414 | -0.315{10.515| -0.263 | 12.727 | -0.191 | 15.177 | -0.106

S$EEHE | 5.965 | -0.440 | 6.993 | -0.470 | 8.289 |-0.470 | 9.791 | 0.612

=3 7.805 | -0.416 | 9.678 | -0.445 | 11.623 | -0.462 | 13.659 | -0.468

A P 8.106 | 2.043 |17.545| 3.394 |31.668 | 5.608 |52.220| 9.093
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% 6-23

ARTEEEREKEZIBRABREER

BE | X B | & 4 | ZhE | B &% | HE & | BESR
A B 75.09.17 | 79.08.30 | 76.07.26 | 74.10.03 | 83.08.07 | 73.08.06
wm | Q(oms) | 597.80 | 779.80 | 524.40 | 627.40 | 342.92 | 508.26
# T(hrs), | 55 23 12 35 ") 14
Q,(cms) | 616.09 | 769.02 | 523.35 | 489.97 | 242.41 | 441.89
# K| T,(hrs) 57 22 11 34 42 14
® K CE 0.858 0.872 0.937 0.911 0.843 0.862
% R| EQ,(%) 3.06 -1.38 -0.20 -21.90 -29.31 -13.06
ET,(hrs) 2 -1 -1 -1 0 0
BE623 ARTERINEXEZIBAKRTLR
BER. | X | B4 | =& & | REA | ®ur | EEFH
AR 83.08.20 | 83.09.01 | 68.08.14 | 74.08.21 | 69.08.27 | 79.06.22
#.5] Q,(cms) | 246.84 | 435.52 | 1027.48 | 1248.92 | 182.48 | 515.00
& T, (hrs) 39 17 41 36 33 29
Q,(cms) | 22493 | 41029 | 1027.38 | 958.47 | 146.69 | 462.93
# K| T(hrs) 39 17 41 36 32 28
E K CE 0.956 0.926 0.962 0.910 0.811 0.870
¥ R| EQ,(W) -8.88 -5.79 -0.01 2326 | -19.61 -10.11
ET (hrs) 0 0 0 0 -1 -1
Bk 623 ABRTAREREKEZHAKRETLER
BeR & | P &R MK | ) F OBR|E W
A8 67.10.12 | 78.09.10 | 83.10.08 | 81.09.21 | 80.09.18 | 75.08.22 | 73.08.13
wm | 9(ems) | 1257.00 | 429.20 | 454.10 | 3434 | 216.40 | 73032 | 594.52
A T,(hrs) 37 28 39 ) 2 24 46
Q,(cms) [ 1256.25 | 500.71 | 426.19 | 256.33 | 164.39 | 711.04 | 551.91
# K| T,(hrs) 38 30 38 42 20 24 45
b CE 0.936 0.77 0971 | 0910 | 0815 | 0.747 | 0.810
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“ £| EQ,(%) | -006 | 1666 | -6.15 | 2536 | 24.03 | -2.14 | -7.17
ET, (hrs) 1 2 -1 0 -2 0 -1
k624 ABTEBENREKEIHAMESH
BE| 3t B | & 4 | &AL | B &% | E ¥ | HEF
LS ;4 75.09.17 | 79.08.30 | 76.07.26 | 74.10.03 | 83.08.07 | 73.08.06
No 0.20 0.50 0.40 0.45 0.50 0.48
N¢ 0.0135 | 0.004 | 0.0077 | 0.0126 | 0.0075 | 0.0053
Kk 624 ABTAHEIHREKEZIRAKRESH
BER.| BR B | RAA | 35 | A | XmE | B4
£ ¥ 68.08.14 | 74.08.21 | 69.08.27 | 79.06.22' | 83.08.20 | 83.09.01
No 0.20 0.58 0.50 0.45 0.48 0.49
N¢ 0.0115 | 0.007 | 0.0055 | 0.0047 | 0.0067 | 0.0062
k624 ABRTAEIBEKEZHRABRESH
BER | & ® | ¥ & | B K| F B | & | F B | A &
%3 67.10.12 | 78.09.10 | 83.10.08 | 81.09.21 | 80.09.18 | 75.08.22 | 73.08.13
No 0.212 0.10 0.45 0.40 0.3 0.3 0.38
N¢ 0.0137 | 0.007 | 0.0056 | 0.0055 | 0.005 0.015 | 0.0083
%625 FEEFBLBEAKBEIHRABELR
BRR| & # | 2 10 | BEF | % B | ¥ & | BREB
R B 79.09.07 | 79.08.30 | 76.09.08 | 76.10.23 | 78.09.10 | 76.07.14
% Q,,(cms)\ 486.00 | 489.62 | 504.66 | 596.96 | 266.00 136.2
M T, (hrs) 36 17 50 43 12 18
Q,(cms) | 41737 | 413.12 | 505.15 | 509.59 | 265.78 | 123.79
# K| T,(hs) 35 16 48 41 10 17
® R CE 0.915 0.903 0.866 0.914 0.826 0.74
¥ R| EQ,(%) | -1412 | -15.62 0.10 -14.64 -0.08 -9.11
ET (hrs) -1 -1 2 -2 -2 -1
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FR625 BEEEHLIBEKREZBAKELER

REE| & 4F | Bims | B M | B A | KEFH
EH 80.09.18 | 83.09.01 | 83.10.08 | 79.08.18 | 79.06.22
B Q,(cms) | 109.50 | 685.16 | 317.00 | 549.20 | 437.98
T 7 (hrs) 20 16 29 40 27
Q,(cms) | 109.78 | 620.53 | 28549 | 500.90 | 316.87
# K| T,(hrs) 20 14 27 39 26
EH CE 0.767 0.84 0.800 0.911 0.80
% EQ,(%) 0.26 -9.43 -9.94 -8.79 -27.65
ET, (hrs) 0 2 -2 -1 -1
%626 FEAETHLEBEXKEZHAKRESH
BR | & & | & /8 | HEF | K B | F & | KEB
2 ¥ 79.09.07 | 79.08.30 | 76.09.08 | 76.10.23 | 78.09.10 | 76.07.14
No 0.45 0.39 0.40 0.40 0.38 0.30
N¢ 0.014 0.020 0.033 0.018 0.016 0.03
BE62 FEETHLHBEAREZIHRABRETEH
BEAE | mt 4% | BR& | B & | B F | KFEH
2 ¥ 80.09.18 | 83.09.01 | 83.10.08 | 79.08.18 | 79.06.22
N, 0.396 0.42 0.36 0.43 0.35
Nc 0.015 0.02 0.0117 | 0.011 0.023
%627 REEZZEGLHEAXKEZHEAKRELR
BeR| E o | & £ | RAA | X B | % B | #E K
A 70.07.19 | 71.08.09 | 74.08.22 | 75.09.18 | 76.10.23 | 83.08.07
) Q,(cms) | 839.00 | 828.30 | 4548.00 | 1553.80 | 1616.85 | 2564.04
i T, (hrs) 47 59 40 40 31 38
Q,(cms) | 79554 | 678.65 | 4438.46 | 1375.79 | 1422.37 | 2258.54
# K| I,(hrs) 47 59 41 41 29 40
R CE 0.874 0.840 0.973 0.945 0.948 0.956
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& R| EQ,(%) -5.18 -18.07 241 -11.46 | -12.03 -11.91
ET (hrs) 0 0 1 1 2 2
k627 KEE=ZRBLBEABZ
HABRELER
BeR| Xz | & 4
B 83.08.20 | 80.09.18
A g Q,(cms) | 1456.00 | 382.66
T (hrs) 41 19
O,(cms) | 1404.40 | 266.08
# X | T(hrs) 41 19
A K CE 0.847 0.788
¥ R| EQ,(%) -3.54 -30.47
ET,(hrs) 0 0
%628 REEZRBLHBEAEZHARTSH
BeR | % m | & f# | RAA | X R | % & | # #%
£ ¥ 70.07.19 | 71.08.09 | 74.08.22 | 75.09.18 | 76.10.23 | 83.08.07
No 0.40 0.35 0.38 0.37 0.44 0.35
N¢ 0.0370 | 0.025 0.022 0.016 0.022 0.008
Bk 628 REE=ZRGLHE
KEZBMAKREFH#
BB | X | & 44
¥ 83.08.20 | 80.09.18
No 0.32 0.60
N¢ 0.0235 | 0.0165
2629 ¥oAtHMAUGH KRR ZSHEHRME
SE M No Nc
REEZRBEHEKE | 03637 0.088 0.02219 | 0.008400
FLATHLENEKE 0.3887 0.041 0.01924 | 0.007090
ARTAELEREKE 0.3880 0.132 0.00801 | 0.003447
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%630 FRERMETFT_E-EMN HEEABEBRI R HEETA A

B {1 ! cms
FIRMIE
(28) 1.1 2 5 10 25 50 100 | 200 wax
B

Wl 27.8| 442 563 629 70.5 752/ 79.7] 84.1
e 2 11.5] 188 243 273 308 33.1| 352 37.3
M 3 13.6] 21.1] 269 300| 336 359 381 403
4 79| 129 17.1] 19.7] 22.5| 245 26.1] 279
Ee S5 56.5] 97.6/ 131.3] 152.2| 164.5| 174.2| 191.0] 210.3
B 6 13| 22[ 300 35 41| 45 48 52
a7 13.0| 23.5{ 34.4| 416/ 494 549 593| 64.2
B 8 16.5| 28.6f 36.3| 449 55.1| 62.7/ 69.0, 759
9 12.3] 20.9| 28.4| 33.2{ 385 422 452| 485
A 10 86.11 156.3] 216.4| 255.2] 296.5] 324.5| 347.4] 361.4
A 11 6.0] 103} 14.0| 16.4] 19.1] 209 224 23.0
12 48.9, 88.2| 121.8] 143.6| 166.8| 182.6; 195.4| 209.0
s 13 6.6/ 1231 173} 20.5] 24.0f 26.4f 28.5] 30.6
s 14 44.6) 77.6] 104.5| 113.3] 138.6] 157.6] 173.7) 191.5
e 15 4.1 8.3] 12.0f 144 17.1] 18.9] 205 22.1

%631 ARERMPMIETEHR - AE - AHEMERZ R HEFTHEL

B cms
iﬁ‘f;ﬁ 1.1 2 5 10 25 50 100 | 200 .
A

il 28.1) 523 658 726 79.4| 833 86.5 101.1
Hae 2 17.8| 28.1| 35.0{f 38.5| 422 444 585 652
B3 8.7\ 13.7t 17.00 18.7/ 20.3] 21.2| 283} 31.5
B 4 32 51| 64 70] 76| 80 108 120
B S 36| 58 72| 79 86/ 90 12.1] 135
B 6 33 5.1 6.4 7.0 7.7 8.0l 10.8 12.0
iR 7 220.4| 295.6| 399.4| 458.1| 529.6| 584.6| 643.5| 701.6
Ve 8 13 20 25| 28 30 32 42/ 46
B9 11.4| 14.5| 18.5| 20.9] 23.8 26.0 28.5 309
e 10 13.6] 17.3] 22.1| 24.9; 285 312} 34.1| 37.0
A 11 118.4| 152.8| 197.6] 223.5| 255.3| 279.9| 306.3] 332.4
e 12 10.3] 13.1] 16.8] 18.9] 21.5| 235 257 279
e 13 2.3 29 3.8 43 49 5.4 5.9 6.4
B 14 95| 12.1] 155 175] 199 21.8] 238 258
Bk 15 04 05| 06| 07 08 09 10 11
ipe 16 70.5; 90.1| 115.9( 130.7| 149.0] 163.1| 178.3] 193.3
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ae 17 27.2| 34.6; 44.1| 49.8| 56.7| 62.0y 67.7f 73.4
Yihe 18 32 4.0 52 5.8 6.7 73 8.0 8.7
e 19 4.0 5.0 6.4 73 83 9.1 10.0[ 10.9
B 20 44 5.7 73 82 94| 103| 11.3; 123

% 6-32(a)  ARIERMET T A - WLEABBRI B BETMEL

B4r:cms
ﬁﬁ‘f)ﬁ 1.1 2 5 10 | 25 | 50 | 100 | 200 .
HBe
B 431.4| 865.7| 1300.6{ 1626.3| 2081.2| 2438.5 2796.6| 3311.3
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Abstract

The objectives of this research project are
aimed to study the hydrological characteristics
and set up adequate rainfall-runoff models of
suburban watersheds in Taipei for the
application in flood-damage mitigation in the
project area. Firstly, rainfall and flood records
and the related data observed by different
water-conservancy organizations are proposed
to collect. Frequency analysis of rainfall in
Taipei area are accomplished, rainfall
intensity-duration-frequency curves are drawn,
and the appropriate rainfall patterns for
different durations and frequencies can be
formed. Nextly, ARC/INFO analysis of

BIEBRERXTLRERLA

Geographic Information System are applied for
analysis the geomorphologic characteristics of
river network and watershed topography of
Tamshui River Basin. Suitable cell structures of
every tributary can thus be organized. Finally,
the semi-spatial distributed with parallel typed
reservoirs conceptual model is theoretically
derived and compared, model parameters are
reasonably optimized, and the resulting flood
hydrographs can be simulated for different
design rainfall patterns and return periods.
Some suggestions are also submitted for
hydrological planning of new community
development. The analytical methods proposed
in this study can be applied for flood mitigation
of suburban watersheds in Taipei.

Keywords: Rainfall analysis, Runoff
simulation, Conceptual model,
Hydrological planning.
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ABSTRACT

The lowland along Tanshui River has been developed and urbanized due to
the population concentration and the enormous demand of land in the Taipei
metropolitan area. Dikes and levees along the river are usually constructed to
control the flood flow. However, severe inundation damages still occurred in
Taipei metropolitan area in recent years. Because of the intricacy of flood and
inundation disaster problems, some non-structure flood-mitigation measures
must be used other than the dikes, levees, flood gates and pumping stations.
This research group is thus to set up to develop appropriate inundation
simulation models for Taipei metropolitan area from viewpoint of the non-
structural measures. Various conditions of inundation caused by typhoon and
flood are expected to simulate and estimate. The simulation results and
information of the inundation can be used for the planning of flood damage
mitigation system in the urban area.

This three-year objective orientated research project, carried out by seven
professors specializing in hydraulic engineering from the National Taiwan
University and the National Cheng-Kung University, aims at developing some
adequate inundation forecasting models for the purpose of flood disaster
prevention in Taipei metropolitan area. The research group will closely
cooperate with the Central Weather Bureau and the Water Conservancy
Department of the Ministry of Economic Affairs to build a flood and
inundation forecasting model to reduce the inundation damage of the Taipei
metropolitan area through the non-structural measures in the future.

The integrated project consisted of seven research subtopics as rainfall
forecasting, runoff forecasting and inundation forecasting models for the
layouts of ‘levees, pumping stations, flood gates, drainage systems, etc.
Different inundation situations can be simulated and forecasted according to
various storm patterns and typhoon mechanisms. Furthermore, flood
information can be dynamically illustrated to the public of the Taipei
metropolitan area. Finally, flood damage is expected to reduce effectively in
coming year.

Keywords: Inundation forecast, Tanshui River, Taipei metropolitan area, Non-
structure flood-mitigation measures.
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FH (A& 21 DR 22 0 E 23 B TORIE 24 /8RR 290 24 N R AR
i R (hr) REMERE| FLXHEMNE | FHAHAE | FLFNE [ KATSRANE
28 47.30 2.02 1.30 0.84 51.46
29 48.16 1.83 2.34 0.50 52.83
30 53.28 4.90 4.33 4.05 66.56
31 56.86 5.74 4.73 5.27 72.59
32 58.37 5.00 6.35 5.39 75.12
33 65.14 5.31 6.84 6.03 83.33
34 66.09 2.01 1.99 3.22 73.31
35 60.04 0.28 0.91 2.08 63.31
36 64.76 6.26 5.23 6.20 8245
37 72.36 12.35 9.63 10.76 105.10
38 79.67 13.93 15.84 14.22 123.66
39 92.53 15.48 21.20 18.61 147.82
40 104.40 24.97 30.65 34.24 194.26
41 140.26 40.30 46.06 55.12 281.73
42 165.70 37.07 ~45.78 53.43 301.97
43 186.95 22.29 '35.55 40.89 285.68
44 206.82 20.83 27.67 36.41 291.73
45 228.77 25.79 20.18 35.56 310.30
46 254.48 28.76 23.00 30.81 337.05
47 280.12 25.36 23.93 16.48 345.89
48 292.59 12.04 11.72 244 318.79
49 299.10 2.48 1.18 0 302.76
50 308.81 422 0 0 313.03
51 310.85 5.58 0 0 316.43
52 310.76 1.64 0 0 312.40
53 308.16 0 0 0 308.16
54 300.54 0 0 0 300.54
55 300.97 0.49 0 0 301.46
56 300.21 0.59 0 0 300.80
57 294.84 0 0 0 294.84
58 285.16 0 0 0 285.16
59 276.39 0.13 0 0 276.52
60 262.00 1.11 0.8 0.73 264.65
61 251.85 2.96 2.74 2.17 259.72
62 216.92 2.80 2.91 2.38 225.02
63 189.08 0.46 1.79 141 192.73
64 164.85 0 0.48 1.01 166.34
65 139.89 0 0 0.75 140.64
66 113.99 0.01 0 0 114.00
67 86.69 0.38 0 0 87.07
68 57.95 0.60 0.42 0 58.97
69 41.94 0.28 0.36 0 42.58
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BAE |ATE 2] NEER(E 22 /0K RE 23 KR F 24 /55K R[50 24 ) R
& M (hr) REHMERE | FTRHEARMTE FTRXARE FLAAE | KERART

21 35.92 9.34 10.21 10.36 65.83

22 36.82 3.62 5.65 6.22 52.31

23 39.06 1.64 5.13 5.64 51.47

24 46.07 7.84 7.64 10.75 72.30

25 51.67 11.13 8.63 13.66 85.09

26 61.45 11.67 14.24 13.91 101.27
27 70.35 15.32 19.97 17.34 122.98
28 88.24 23.15 27.13 31.19 169.71
29 110.66 30.76 36.32 43.08 220.82
30 136.04 32.67 41.35 46.48 256.54
31 163.74 28.73 38.23 44.89 275.59
32 185.71 26.32 32.42 42.42 286.87
33 219.88 31.10 32.46 43.85 327.29
34 247.11 33.87 31.89 39.39 352.26
35 278.92 25.83 25.27 24.69 354.71
36 291.45 8.46 7.96 1.10 308.97
37 296.63 0 0 0 296.63
38 296.94 0 0 0 296.94
39 298.74 0 0 0 298.74
40 298.46 1.02 0 0 299.48
41 295.90 0 0 0 295.90
42 285.72 0 0 0 285.72
43 284.32 0 0 0 284.32
44 281.90 0 0 0 281.90
45 273.39 0.57 0.20 0 274.16
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%33 QP REREM - WL EEHMBAZTAR 24 /AR E

(B 2F)

FE (AT@ 21 KR 2208 R| B 23 N TR R 24 LR | 28024 RAK
& M (hr) REAERE | FHARAAME | EXHRE | FAHEAME | FUILFRE
21 249.68 30.96 14.99 28.69 324.32
22 282.23 33.96 30.26 15.18 361.63
23 324.46 30.73 26.96 5.96 388.11
24 331.32 591 1.09 0 338.32
25 338.94 0.12 0 0 339.06
26 364.65 15.29 1.15 0 381.09
27 367.46 15.78 0 0 383.24
28 386.65 15.01 15.53 0 417.19
29 403.95 20.45 21.17 6.23 451.80
30 418.46 22.50 21.63 21.27 483.86
31 441.32 25.81 28.71 29.73 525.57
32 453.73 16.30 18.14 16.95 505.12
33 454.56 0 3.20 4.51 462.27
34 460.76 0 0 0.32 461.08
35 452.14 4.37 0 0 456.51
36 449.56 10.06 1.40 0 461.02
37 431.35 20.12 18.35 6.78 476.60
38 410.08 29.89 30.70 21.44 492.11
39 404.41 23.62 29.08 26.13 483.24
40 384.05 10.86 21.37 22.42 438.70
41 362.59 6.62 10.76 18.70 398.67
42 339.05 5.21 0.23 11.50 355.99
43 314.28 3.53 0 1.56 319.37
44 274.71 1.20 0 0 275.91
45 268.18 0 0 0 268.18

MM =21 &R A RESTH 10 A 15 8 21:00 M&HMBEHE

35



"

2/

FwmE L%

=]

HAORNHEZBRABRANAZRSGATEERKERRARIAR A ABE —F
B B -_SERE=ZHEZHMET BEFREYHEZIARTAR SRl ERg
FHER=FEXERLERLT
— @ ERg

AEBERABHLRARIECSH F VRS FHEMI G ARESS BAET
THRATREFHENESEMBRELIARBR ENERLAESUHEE=ZFEZ
FAHAR RO EEKERBARFHENEILRETE LSS 150:300:450 52 600mm
BB TFZAKERERENAERAMELS 1.1-2-5-10~25~50~100 # 200 F5&
BREES 24 AL TLEKEBRARTHBES | ST ERETINAR - Y
1ETE ~ f K AR PIRBEEAER T EHAKR &%ﬁ‘%’:’%%ﬁﬁ%ﬁiﬁﬁ%ii&*ﬂk% ;R
FETHECIRAEBARBAL TR REHE B — T EARARZIAHE
U EHBRBTZRA S BRERB2H BFRARBEBTERTRAILEKER
R3NFHRBE2 B ZEFEERT A R ERREL 24 ) 2 BERE 0 L2
THREHEEHEBHERTHTSETEIAKEAREZE REGLEMRRBIR
S KB ELEZARAR  AESCHAHEATLERFCEXEH G IMEBE -

Z - FitE - BEEBRBERZIAR(S) (RABRHIL)

. BARGAHEARBEREREIRAR/MEA > B3I HFEKERERMR - &
— 3 EAM2VNRRA R ERRMU24 N FEDHEERARAME -

2. WBERFHALERIQUINRBERESAISLZTHRRKGER TR > BEE
FHZRABERRFEIURELEERERRETHE  NRERRRGRLSH
RN RS LR EREH)FRIEL TR SRR RN IZHERARL24
NEZESREERH c SHERBTFTARBABEASEZZIHARER -

3. A#EAE—SERBAHMMAIGERZRARIGLENL  TAMEBHRALK
R4 EREEXHERFH A AREA T CHRSZIEEER & A R EREE
BIE R Z SRR R o BT HELRKRIE — R E WX R FHRFZHIT4F
M ERERR24 N EEROEERTRSANRELH 24\ FEREERARE
FHE 0 RIEBEE B 38R BE IR LR B B R 3524 [ B X TR B

4. BiE— 240 m 2 AR AT 28 A3 TRIFRER S A AR R

36



S FEREBERERE o
FitE- HFENEEREFRAIAR(E) (6 AT EHIK)

ARARCELSLFENEICARTAL HRABREE — LR —JAE SN
RFBRZARRETRUES IR KRB RS RATHILER F AP T
RERIFZRA -
AAEGEAIEEREXAFSILFTENES T TR Z R HE LS EM
BN LIRERBE - L - REGR AR HEERHESL1 2510
2550~ 100822004 » R85 24/ i3 2 A - WERRAARHE ARG LA &
AR @& P Z KA TR B RT AR X S RE S BT R AEK
AHREHZ L -

Fom BB KESRR - SRR GREKE T AERLEFEFNAF
EHBEKET SRS B REREERENSEHELAZEKEE DR
ZARGARBETRE S BT HRE—HIERAREZER AR UERRERNE
Ml EsAzidh Bt OB akIBABEERERAE —AAZIHZ
42 MERRBEZEREAHE -

FARGRESHALEBAUKEREER - SRBAERANARITELE LBE
KE - FELATHEREKERRREZ RS LNEKENBEREERZBRIAHN
1% Bl S GREEFHHE X s RE RS R BLAFTAAHHE
ZFEFHLBHAUKMKEER - SRER HELAFETREN KT RAIEE K
B#RAGKL TRHELFREA -
AAEGURFEREETEAFENE— ORI ERANEASALL1 2510
25+50~ 100822004 2 Al 3k 3t BB B d FE 0 A BB A MK BB — 2R
RARBRZFHERME AR F LT RES0XR MU ELMLE Z KT HKER
B EARARRTRETHERBEAELERA -

PR RBET FRAHE - ERMEAMENLNEE  ERAHERSZAEES
MMt i n Mg w2 A BHNE - ERYERBEANMER  ZHREF
¥ O, BREEEEFRLEFE wmRD -

AR R AR R TR A 3520045 ERAFEZ R AR R EREMH T AN
3000cms > MEHMKERG—REZE 7N T st £ PRI Z
RARHEREMA2300cms  BERHENRATEFHELERGERARKE
#2630cms * BT R EFRERTIHAFREEABANERA A ARBIZIHE

37



F oA ERTTLRBERERAR T TR LA CHARG LT REIHEN
B AURERCER T B BIRAYE B AR T RRZ & A RS
HEREMER EMRTZLE -

W FHEZ D OTNEREABRKXZARE) (G ABERBERELE)

1.

2.

3.

4.

AHEHBRERLIFEAR dNES AN EF I FHE_RBHIEREH -
HEFREUMBHABRE EARBHE XTI ALERA-ZEEMNE R
BRE AN EFMNSERNEMHRES I ERBLH SR U St
BER o REARARAMUERERTH > £ BTREIE - T HEMAE BRILL
EARH - ERAMRABRE LS TIEERABEIE > FRKFEHUAASF
KB EBRE ST - KB EIRA 120x 1200 R A2 B 2 DTM$L 48 3o T0 B3
EREGEARZ LA AEVRAGEZEFnfl > —EFEHE LS A1199E 4
¥ o T AR BRI R 2 A2373E @K -

ERXGMT @ AARKAERMIEI N BLIE 24 ~ 548 - 104 - 254 -
504 ~ 1004 R 2004 » [ w28 BF 524 5 2 A\ 35 18 M 1F B8R 50 2K US4 -
MABHRE BRWLEZERIERUBIAFT XAASKERERN » U20045 E 58
BE 240X ERAY  AMABGKZ TG T E et
EABRBARGERESTIRAEN SARERESZIT ZEEMbEZE
REKRSHE TEAHEKEAEERRES AR E AT AUZEFTF L
B PEBRBREMNTRIR - HERERABRBREZ ALK  REFERESZT
ZERMOERERLZEKRAESG  URILBRAG £l IEERBELE
AT (LEREAHI04mm) > BKFEH033AR ; 2005 ERME2ZERHT (4
& & £324.7mm) » #KIRAE0.86AR » % REEFmiE#2T > # A4
WEZRAEKRRSAE TAHAABRREZERAVET P LS - HELE
BREAESZER ARMBBERZ B - REFRE4EZT 5 i
ERFGIZEAMBR  RETBRAG] > £ILIFERMBELIERT (L%
MEAH104mm) > EKRBO2SAR L2005 ERMEZBET (AERE 2L
324.7mm) » FKER] 09T AR -

A HRRZEKRFAETHR - HRE BB EAHRE  F R BBEL AE
EREGR o A RBEABERRBEY  (DUSSEBTMRR LN BIHE 2 A2
B BER B IR RREEBEA—AEREEIONR  FREE S
RIPEWE S GBANRFETHRRARBL © Q)0 R EE2004 45 % il s

38



KA B S RAL AR BB SRR LR RAMBREANRBRZARE R
BREBEREANR  ERSETERALZE  FHEAFINRBL - M
BB A200 5 ERMIERE T /m L REERBRTIARGFHERIAE > TH
HARRRRASFLRRBELEREREZIERE R - A RIBETETRE
AREKBERBLIPEZEF -

£ FHEw ISR RERERBRAZIAR(E) (E REEHHEHR)

1.

s TN
/\"3

1.

AFRRESLEEHBRA - FTRAKFREFABRIR = GERORERBRN - 414
A BT F 2 364k ~ B4k - RERRAME BT EKBE -
ARARSERECRBRANEAAEREE(ERMELSHAH1.1-2-5-10-25-50~
10082004 ) + [ /2t 65 524 444 T X KSR - RS SHEEREHT
AREEHRNZERKEEARRREKRRE -
BRERBTEREEMERMBZI Y MR - ERERAT A A KER M
i BRBEZEKEEBE K-
BEERETIIREZEAKEDESZE PN OB R NMES REB O LEHR
EMERMETFRE - HEHLER SANEHRATH - PLbE -~ TR AR
BEWE  KREBERRUAESTILEBARBKEIE - ENRIBLE R
HMABHEZERAS KRR EZIES  AAMTIREIME  pAHR=
B RYHBRIOHE  TARKBEREZER

HER  RASAMPIBREHTREERAKBELIRE(Z) (5 AFLEHIK)

ARRLBFEHTGE T AR EEAKEZABERG A—GTALERH A
EAERX S LEEARK - e T RR AKX ASWMMAR# &K F K
BEBRX A B RMPIEFEIRE - AAR TR ETHEEFBKA
BANE - E e R RN WK  BEFEEHEBREKREH -
AFHRETRSE ~ 104 ~ 255 ~ 504 ~ 1005 B 2005 ERMEREH T FREZ
ZHRERE KB PIEEERATIHE  aE(DAMAHRKSERABFIIHE
i/ QA - BRARBREI KIS BAEFTHEME > QORKITZH - AR
ERAETARMUMPIRRGHAE=ZAE N ARGILBMEHRERI LR
WIENSE - 1045 ~ 254 ~ 504 ~ 100458 K 2004 & 40 FE R4k T X & KARER -
AEBRRRTHAS LB ECEEKERRARIKREI TTHARZ LA G LB
¥ X EE =

39



3. STEAN—LEZZHKSCGoME - RERBEHKR)  FRBEIEFHRAE
GBI ASRAMBRA KT REAKEHBEHRE A KZRERRELR+5
T RRSKSZEFREFRTHMEZIREREZEKRFNE Y B Mid
KIEEZEREFHESR  CRABEREZERE AL TREREZI LS R RHBK
WX BRATHEREMEHIZ K - Rt ZABEEIR > RINTINKZ

SR PIRAERFIME » S BRI EARBATEZA » RGBS
K¥EFZFEFBREZBHENRE-RAARRABMMIIBERE FEARE R
ZHKERE B BRREREE X EKBEHBRMFIEEFREZE LS
ZREARTRHR -

4., BAEREROBREREIHSFTAHAERIERER N ELTZIRAKTRKEA
% REBRBAZEAMSFERMBEFRIRR > MIKSE TR ZKES
FERI24 R FRA R R L1005 R20045- %5 ERMERFMH T Bk
KRB M PP BBET N $ETEEKZFEARBRERE LA RBA
%*T*L#*%%zﬁE%Xim%%%éﬁﬁﬁﬁgﬁz&*%%°

5. MEBZAEKSARBAHRZIEZI BHKBE RERRR MR
WAk FEAK FBBRAHAKB FRELE &ii%%@é%réﬁ%@%#?aJ
BRI EBEHECANE T AR TRERRGRERESETRTY  HELXH
B BB AKE TRRBAZILIETE Y FKEPHRIEEENE » B R
FRZHEX -

£ FiEXN  TEHRBEABEXAZFAR(E) (RAEREHER)

. BAFELFHSABIPREXRED G AT ARG BFEABBILER
RAF -

2. AERRBEBEXFELRTHLEEHREIRRE N AR BEZ A GHEM
BAENARERARE  ARFKERBEUE R N F R R B i B HE
KB LRE R FRE - RAF S BRERKI B LB NTFREKRZIES £
BRAZBRPEFEIERE

3. REBEILHEENTEE MAGKEISRALIRESTRBERAL
T PR VIBAR R R B IHRZEKE R -

ANFHEL  GhPRERLEABBRARYHIEZIAR(Z) (5 AREEHEHIR)

. AHRZABZEZHFESATFABEARRERMERGES TR LRARLE

40



AMEREE AREDCECATRATE - HBERAILEEAHER - #§
RABBRRUBBE T A RKBE -GN REAH AR -  LEEARR - =
FREARRAEAKEXASWMME HTRKFREBXAESZRHAKES > o8
RARERMERESH T HRBEAMPALSELREHILEERZEE 7))
BHAKETREHEAE K ZAA LW AR KEXMPIRBEE S YA T LD
BAKZEE - FARUARBASTFIOA 0B R A XBREZIKE - £ BN
TP RELSHE ~ 10F 254 ~ 504 - 1005 R2004 % ERMMERMEHT
ZHRE K B PIREE RS > G A KRS BB P EY
BAE QML - CERBEMAKSEBEELHRE QRAKTE% « AR TwE
BERTARGBMIIRREMAE RS - AR L LB HILAMBE &
AT4a 3Rk K BIARER - B AR B EASE ~ 104 - 254 - 504 ~ 1004 R 2004
FERBKEMT A A AL BB M1 ERRE > QRERE R K
WP R K BEERREE AR AR LRI EKRAREE -
HRAERBT BN EATIRKTARELAS%  REBBAREEAKSEER
KA B R X3t 0 Mk KGR F R RARESF ERR24/ B8 5 BL R M 3k 3
ESEERMEHNT » EHEXRAKTAKERKALT AL, BATERTE > M
BAEKZIK 1241004582005 ERM2 S ERMERESH T BB sMTRER
RERREERHATE 120 B MK RHUM PR REL L5 LEF
ERKZHEAGBRE BAEBREKREHELER T wmIEA > @ L5
BAEHAKBREIERSFE TN LA ZMEME BB KB EM T - HBE R P
BT R4 KIS MR FIZ B R B KA B ERZ B LI 7)) ks
BANFLEAEENZHth- RRUBATHR AT KEHKEZAZHE 7R LUR
RO ERMERFHEZEKRER -
ERTYIYREN— L FTEZXIKRE(GoMA - FERIBEIAKE) ZBEL YR
VB @31 R AR TR T KE A %805 46 0B K2 36 B 8UF B &
T2 TR - RIS RIS REEFRES  SEREMEZE KRB N THIZE S
ZHRE RRIGAKEZEITREREE B2 K o sbob > L AREBRA
RINTN KRG ZERMMPIRERFME > JI 8RN RABATEZN £
BARFABRIG KSR EEFREZB B ENR E- L RAREYE MR AERE
FRAREBRZ RGN L v BAL B3R A KFE KA E 8 M P
BEZHEAAZRE -

41



st KRBT RIRAY R R L KRB B 0 R KRR AR R
BBzttt SRR TRARSRA  TRERR P CHEMAL "B
pEEtE A THERERNE  FRE AL AMEER S AR
W BITRERBBTARBE REBEBESHMRABEERABAY
RoRBEREABRBAHEZLER AERAKARERE > THA=Z& -
F—BEAHRME —B&AH KB ZBERE  AEBOREABRF LS LR
RRAFEHZEE BN TH - REI KA ATH KRBT L1045 ERY
22 BFIE RGN T  KHERRETHIOARUE « § _SILE A KM
B—BUREFEAEBECEEI K A SR - RIB BRI AR KM =
BRUILE » £I0FERPERES  KEEKREHISEILOLNARM  $ &
MEZEK-BRBE-—BRAEKBERHHEEMNE - FZRBERALERE
— R oBHEINAAEZER  KERERSEG > RERKTFAKEEL%IKEY
BRKZTHRMERK -
BHRETRAKZIZRIH A EREKLBREBRS KRB R ERZAT A
M THEREHEIANERAR  XHERSEHENHER  RITE— S5
EHRBEGRITERBRLEZI G -F—REKERE Z BB R AERILS
QAT RRBREGAMERAAER D - F_REKARLE B ER T
BARRB ALY BT ABME RS EELERMBA o B LARA > BH
HEMIRNE —REKREBRLE T LEE —RWEFH KL TS A
SR B BB R BT MRS E S AME N o AR B A
RESEREBRNEREFHAER EHFERERRHAAANRBREATR
P FREMERIG EHFT AR, BRAA T 0E—BHAHK S AR
WEER]  MEATREBHEE > UMERIKEZRAK -

42



10.

11.

12.

13.

%% SRR

C ABRARHELA G T RAREG LA EFTRNE P ERRERALE S

RE 8 F11 A o

"RAABER AR R L BARFIANERAEREH R F et LT oo B E kA G
Frrfzl  RE8SH9A-
BRFEE - FRE - Tho& - HERR - FHLEE > TSRTEMRKTEEE X 2
B —FBRERLE EBERAARIE > RESES A o
PR~ FSER MR TRRTABRKREEX (—) ARTHERAZIE IR
E D ATHUISEMN B KA A RRE 72-08> RE 724 9 A o
BURIE S 4B BB THORITRABARFERK (=) —EREE T RIEF AT
ABRRRIARX ) THREAM G AR RRE 73060 RET34£10 | o
BAE R AT THRATRKRERX (2) REABX 2 4135 0 47
BIEEAMEH XA RRE 7426 RA T4 512 A o
BURIE ~ 40 - Ui E ~ HRER - THRATHRARRER X (W) RERRRIAR
AZ#L 0 TRRAMEH KA HFARBRE 7519 RAT5SH 94 o
RAE - FIRE  THARTRARERK (B) KEREHLAZTE > THE
BAEs KT RERE 76-51> RATIHETH o
R RAR CHER T REABARERER KK (—) BX2 g mR
o ATHRBEM G KA RRL 7857 RETIS8 A o
FAERSRAE HER-BHHELE TARTEAKEREEKESX () TEH
KRBAANRAF > ITHEEAMN G KAETFRRE 7966 RE 80 %8 A o _
HAEER S BRI R R TATRABREABE (—) TNRERXRLEWE
BARBAZ L > ITREAMNEFHETEREF 80-56%% > RE 81 £8 f o
AR ML RER CBRF - TATLAREKER (2) BEAREIRE
ZHRAKBRAZIEL  ITRKBHEF R EREE81-505%  RES2H8 o
PALRR S BRRISE - RAEE S RS TATRARAEKER () RERRERER
ZHME ITREAMN SRR ERSE 822958 RESIE 12 A o

43



4k A
oA £ 48 B RN



"EATECERARERBARAZIHAR(Z), HE

AEBEEFA D ToEHK
8 B R NY

— BB R

SAFTEA DA RHWNER SLRETRESILBELSHEER T AD
HS0FA BEEBEATDISZ— BEPHEMAZ T FTHFRILE S BEKTR
EXEXMMBEE RKEE - BRRTRANZWAN  BABESAZ 10 ArzEREE
B BERAIBEIRRAEDNT  FRIERR  UREKCERAME  HEME
AREERRVEZE NN EENADESE PR E > BAKAA L& )%
RFRERERE  UHEAE  EHEMAFRLINHA LR ETELEFTSRE
SR -TCMERHE ARBETI £XKES ORI H IR EhAE oy
HAKERABM TR IFREIT AR DFHERARLAERERBEKET R o RE
85 FHIGBEE G ARG - TAFHMERRETFETREREZIAE  FRE 87 a8y
LR REERT A B EWEFTRIBEAERZBKCE - BATRERD R B KRZ
IRFE BRAEPNRIEE  EBREFERAREREZKERAE -

RKARBAESILFTEAKERAUNA IR LEARAHEAZCTLAL I BRE
ZRERTRBI T A RAE BE AP RZIEAKTHEABRAGENEEAR AL L LHHH
REHE BMUAERARALEEEETESET > THEERTEZAKERL  BERERE
ZERBATEMMF A TRRARTREKFER  RFwABHEIEEEH®E

AHELCRALEBALRAIRDKRERRAF TRERZI AL UL E
EARRH S R=ZFHE TR ELTFTEEKBERYZIAT -HAEXBHRURLE
I GEAKBAREXAIR ERRTEAS P RALAZALSHARREESAHEZ
RAKFTERKBARASR BRI — R E2 ST B R KA KARBER U2
EFE RV SELEEKEZRAK -

S HAZ L BMNS T AR

SIBMEE A KERBK  KEER - ERARSEZ2BE THIEMETHENR &
RIARAEREKREBBRERXEN S S A MEAALMERRM % MAEM2
BBLEFTHEFE FTEBEREA UFRRIGHARE B S Z 0 M - &
PERARZIBBRETEERNARETH IR D ARRBAZIRREEHNXASKTER
BARTRAZERSEG T CE IR KBMAIEE BT ERAT S
Yo dR 5~ WK - ERFIRBER AR ER B AEAKE AL EBH 2 HE—Fit 2
HATEBELFEETEAKEBRRAAZIAR R I FERNER  REFERAAELSAH

Fsg A-1



E2HBER ALHNSAFEEERERARBAZIARARZ L A RLHS XK
SEFREI P ATERIARES SR ETEAREBRARB I ATRR] - K
EARGERNPATHM > RESESABER > B EBAMIEREGA RED 5T
SV - BRBHZEBERNS FEREFEH AR ZEKTHRRKARLRARBEF &K
BERALEDSRALESUHEF A U2 B A1 HELTFERKER
RAZARALE BYRTRTHE—FETREEERARIAR  ETHERLR
MELSAHE BRB|BAXSUVEFHELIERRARS > BT H SELETEER
HRAGEAHARBEME TR OETEREERH —EFRBRK(FHED) U=
T AN FHHYEEAAREHB(FHESD) AR - RE - AHEEAREE
B(FitEm) - REH PR Wik B -HELRARARER(TFHER)R LIRS
2 PR AFEBRARRER(TFHENIFEER KRR mFHELHEHHES
TP REEAEAXZARERE BITRLEABRAB BB EIRG THEOHE
RIEEEFHEZAEARRAREARARERBMERZLET -

BEEAKERAMZAR(Z)

ot FHE(Z)-R=F - FHRME
VR AR LI R . }
RS E)! F’C FEARRER & b b KB IR
...... e ceeans RERHKZAR(Z)
; Fit & (m)— kit~ +4~ XK
ANHEEAARLER
TrERERRAR)  frerEa—en) | | i
zZH:R(=) BMAZHAR(Z) (5 " PP,
FHEE)—RERT PR (TR EE TEDEE £
A.Q\ B RME #@&‘ﬁ%@;» 3 ﬁ&&;{-*im&ﬁ:
(31 E(X)— RiRH ~ 23K~ PR I S
RAFEEARLER COeREAAA |
COKTHAR
N T EN T
w: () &=muns AW kit

BA-1 L EEFKBRBARNZIHARAL
ZNSEBRARANRSIER

AREHELOAIL LB AERE AN K BAKA TRARSA ML @R 3t
FRIBFAILEHR PRALt+—FRPEFEHAMTRAB LT E17F
BREAE AREERT > HETHEFHELSZ I - & TFHEIHAMSH
ZERNHEAEIZERLIARAS  RALSAHEX®GH L ETHIHEA - &
IAERERFTERER - S THEIIHARTFHELBLIANA

FitE—  (RABFREHIZ)

Mk A-2



HEEEFERBARIFAR(Z)
FiHE= (S AEEHIX)
FENEER— EHBXZAR(E)
FHE=Z (GARERBERTE)
SEFRERKEBRAIAR(S)-ZE ~ EHAMEFLE K
FitEw (S AEZEAHEHIIR)
SIFMEEEKRERRRUZIAR(E) L% ~ £ - KERRHPA R E X
FiER (S RFLLBHIIR)
SAFETERKEBRRARIAR(Z) - 4T PR Sk~ ZERMEH
AR
FitEXN(RRERFHIR)
LIANEERAKERARZIAR(E) &G - L8~ FPRRAHRERK
FirEt (S RMREEHEHK)
Sl REBEEEAEBRAEREHEZIAR(Z)

W BRESR T FMMBES R

ERALREIBEMAMCHBELENTTHALRKEMA %% (GPS) 2548
RREBTRERNEIPIT AARHSAHRE S SR E XM~ FAKITH
KARBXZAFRAGETEERAINEEMARLS F > GAFEENALR KX~ X
BAXEHETRAA»REATEZEA > EAEERZHEBA (DTM) EHFT
BEFHEER - W ANBETHEMBY R EXBIM R G UBETH
KARABRZIAARBEZERE -

L TEHAREAER

AESUHEZAREBAHBRRAA  HEFCEARA - HEEREEKA
o SRR R e« BB 2 R Ak R R E S B E LS Jb
$EHE PEEMMAA - BEFESTHEZLIHERBREANHELARARS
HTHEMIBAES T MMITFHECHAY ST P RERABKZA KA
RoREALEARRABEEE  RARSUHEZAXARREETNTEAA -
B EOUHERETFHELARARRBANRF - LU E2 4458
B S5 UH ERCARRBAREKRARRAZBRER G A L2 100 2REBLH
2SO0 XRESZE > B A2 i 0 BEE— 5L BARE M RST8] 5
AR ZHRE R IS ATRRE RN E — 2R E A ZEA TR LA KRBT 2L
B bR IEARRBAREKARBX SRR T ETREEKARBAZH
BHHE ERTHAREFREANTHARGABAIIREE 55 B(1)k i -

Miék A-3



TR AREAARAREFE - QLT PR HE - BHANEFE - OV - L8~ F
FTRAFFERAZE AHENEEEFE > SN BTHERERRABEK AR

W o
EIE > S
RNHRER
RHHEE HRE
S0 ~RESSK
A6 L b CELR E SRS A
PP EHAMESE

B A2 CFRTELEER - ERARRB AR THLCERAGKAREA4HE

=
CHEEERARZIFARCENFHE-)

—

ERAETHEREZRZIAAL RABRARS ddo T -

MREEREEwE A2 A7 ASLRER TR SE BT ER T LA
RUZERBREXEEARARARRI SN S — 645318 £ 21 /) eE2
FREEAMEERE  BUREH REMENTHEXEAS 24 e
el F T TAREZAEKIKA -

> %F@x[‘@ Fi‘ﬁ 32 ndﬁiﬁ.i‘ﬁ'?ﬁ(;) (%ﬂ' _)

RAGREE AWE A2 T2 LB AT SR LB EATHAR
BAS S4HARTCE IR ESRTRAEIN BRBE L —EEama
BIUZAL  EMBRETHOEEKERRRTHEATZ LRGN E
Mo R REEN O ERMES 1.1-2-5-10-25~50~ 100 £ 200 &
MFRErRT A 24 ) AL THE—BESEZ R RKEL  EHYRRA A
BESREAFRZTREAFHERAETURE

N /T)” i)(/ﬁ'ﬂ(*gik.zmib(——) (% °+§——-)

Fisk A-4



AEEREAWE A3 AT AT ERAH4HARCRED NI KRS
AEEAERBATREERAMES A 1.1-2~5-10~25~50~ 100 £ 200
FHBEREFA 24 [ FESTEBEIEZIRITHAKER  BHEAREE
HEETRZAEKEL  UAREHREMRKZLLRA -

o~ TS A REREABXZARCE) (FitEw)

AECREALE A4 RIERAH4HARERED NI KR
AARARBREXAREERAMELS A 11-2-5-10~25~50~ 100 £ 200
FHBRILERS 24 [ HaSTEHRIBIRITHKER  HEARE R
HBETHRZAEAERL URBEHLECRARZSLERA -

B HASENPIBEHTEEERVEZIRRE(E) (FitER)

AREBEEAR ST IR -MES AFEAETEEZ LN KFEH
MAERABERZAKER wH ASHT AT ELAH4HARERR
Bzt kR A RERAREAARBERMELS A 112510
2550~ 100 $2 200 £ HFEHIEHH 24 JHEAATHE RSB ZRITEK
BRE HBEARECBEATREIEKREL  URBH LEMRAKZ LA A -

AN TEHAKBAEAEXZAR(E) (FHEX
AECHRLEBAwE A-6 i~ RIELAHBRBAETEI KAERRBE XA
RUEERMBESHSE 1125102550~ 100 $1 200 & 31 Ff o 3£ 65 B 24
NNEAETHE - HEFTEZIRNRKER  BBEARTCBREER TRAZIEKE
Mo ARBHLEMRARZSEREA -

ST RERREABBRARREEZIAR(E)(FiHE L)
AREBIEEAwE A2 AIRZTHFCE AT ERAH4H LML ST TR
EXAKBXZARECBAARTAR  BBRERFERESFTZRLER &/
REBGEHR  ARBEHLERZEALEA -

Rt ¥oBBHEREARETFHERMZIBEARESN R wEEKERTARF
HEANEBLERES S 150 ~ 300 ~ 450 #1 600mm 44 FX A KERBERAHAE
BHEAZEL A 1.1 ~2~5~10~25~50~ 100 $1 200 £ L5 4 24 5@ A5 F 2K
ERBAREHALES LEETFHE LR EBASBA L BRI RS Ex—
THEALETRZEHE UEEHNRRTIRER B3R FERL2H  BRBERBLAE
BRARTALKXEKEARI I HRBE 2] L EAREARRE > A L EMBREL
24 |2 BERE 0 AR THREHBEENABHRATHECETRAZIEKEARAR
B REFLEQMRRBTREHE  PUIFIRREFT ZRV SILFETEZKELR
% WAARLSAHEZLIBEY -

Fték A-5



Mol — 3R AR R,
B E

B A4 FHEwmzisERE

Mak A-6



M iy — A AR R

kA
BRE

g

M — &R X

ks A-7



M4k B
FHEKR RS



LA EREKERFBRZIAL(ZE)
—FiHE— FEEERBRIAL(E)

% EHRE
& 4% - NSC 89-2625-Z-002-001
PATEIR  8848H18 £8947H318
E B OAHBRE #H
MREAR CRER WEBHE
PATEM © BRI ARBKF R HF TR

P XHE

AHEFEEHRHRABEZHRHETRA
#op BRI EEF(3 )R RkErF(24
NEE) ZREBERBEK - EEXHRRHER
BRI BAAREAGKERRE—FREE
ARG BT )BLIRIAR - B E
AR 21 NEFRERIRAIAE E 0 AR R
Ml 24 SRR ERAME EREHRER
BAE ARARERESORRAFHZIES
A ERATERREZIIMORTAR 24
R EAEE o  ARREEYRA 2EE
FEm o AR FREREHZWEHRRALR
MAUEARLMBRETRHAFRZHABRAR
BHE - BHEAHHELRRFHZR
AR ITRYZ BB, HE  RRMHIEH
MR EERBEEIBAE - PO R~ PO RR
FRFEAAHERYEELEKXZARETF
MAKEBSE BRARBAREEFZ SRR
FH2BERA c ARWNBEEAEREZTR
AR R A OIERER MBS (P
S E BB E ) P RE PO RE
ERFEUAERRATF > SRR HEE
MERMEAGE 24 [ B RERRE
WERBTABEAGESCERRBERAFHZ
24 R ETABE -

Mas] : MEFMR - REMA 38
Bk R H -

Abstract

The project aims to study rainfall
forecasting during the typhoon period,
including a short-term (3 hours ahead) and
a long-term (24 hours ahead) rainfall forecast
models separately. Regarding to the

short-term rainfall rainfall forecast model, 3
hours ahead rainfall is forecasted based on
both grey system theory and one-time step
forecasting technique. The three hours
forecasting rainfall is then coupled with
previous 21 hours observed rainfall to
provide 24 hours forecasted rainfall. The
long-term forecasting model attempts to
forecast 24 hours rainfall hyetograph based
on optimal 24 hours rainfall pattern decision
and 24 hours rainfall depth prediction.
Optimal rainfall pattern for a typhoon is
decided based on  both  typhoon
characteristics and historical databases of
various rainfall pattern. The databases for
four- rainfall patterns of Huff are first
generated from historical rainfall storm of
typhoon events by using fuzzy classification
method. The typhoon characteristics
including central pressure, central velocity,
cyclonic radius and moving path are chosen
as variables to decide optimal rainfall pattern
for a typhoon approaching to Taiwan by
using fuzzy multi-object decision method. 24
hours rainfall depth is further statically and
dynamically predicted by using typhoon
characteristic including typhoon path (central
position, moving direction), central pressure,
central velocity and cyclonic radius as
decision-making variables. The calibration
results conclude that the proposed model can
reasonably forecast 24 hours rainfall
hyetograph for a typhoon rainfall event.

Keywords: Rainfall forecast, Grey model,
Fuzzy multi-object
decision-making.
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Abstract

The objectives of this research project are
aimed to study the hydrological characteristics
and set up adequate rainfall-runoff models of
suburban watersheds in Taipei for the
application in flood-damage mitigation in the
project area. Due to high intensity of rainfall,
meandering river course of Tanshui River and
rugged topography of watershed, severe flood
and innundation damages caused by storm or
typhoon hitting occur in Taipei area every year.

In the past, rational formula, regional
flood formulas, frequency-analysis methods
and dimensionless unit hydrograph were
commonly applied for the estimation of peak
discharge in hillslope areas. However, because
of significant errors involved in the empirical
approach, some appropriate methods of flood
estimation need to be considered for further
modification.

This study, a three-year research project,
is accordingly proposed to execute the detailed
and zoned analyses for the deterministic
rainfall-runoff process and set up adequately
hydrological models to simulate the flood
behavior of the hydrological planning of
surrounding areas in Taipei city and county.

Firstly, rainfall and flood records and the
related data  observed by different
water-conservancy organizations are collected.
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Frequency analysis of rainfall in Taipei area are
accomplished, rainfall intensity-duration-
frequency curves are drawn, and the
appropriate rainfall patterns for different
durations and frequencies can be formed.
Nextly, ARC/INFO analysis of Geographic
Information System are applied for analysis the
geomorphologic  characteristics of river
network and watershed topography of Tamshui
River Basin. Suitable cell structures of every
tributary can thus be organized. Finally, the
semi-spatial distributed with parallel typed
reservoirs conceptual model is theoretically
derived and compared, model parameters are
reasonably optimized, and the resulting flood
hydrographs can be simulated for different
design rainfall patterns and return periods.
Some suggestions are also submitted for
hydrological planning of new community
development. The analytical methods proposed
in this study can be applied for flood mitigation
of suburban watersheds in Taipei.

Keywords: Urban hydrology, Rainfall
analysis, Runoff simulation,
Conceptual model, Hydrological
planning.
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* 1

EHMEBRTAERM(F)IZ 24 MHAERE (B E)

1.1 2 5 10 25 50 100 200
F AL 3 100.8 | 1743 | 2224 | 272.0 | 340.6 | 392.0 | 447.2 | 532.1
EMEFTL B 142.1 | 237.2 | 335.9 | 406.3 | 498.4 | 567.1 | 641.1 | 730.8
BAE -~ PR s KR 97.8 | 147.7 | 198.5 | 236.5 | 286.9 | 321.0 | 355.2 | 398.5
=FEN - HEERE 104.0 | 1545 { 191.2 | 216.5 | 247.4 | 270.4 | 294.0 | 324.7
(2 AMHEAREBERITZIHREIHEREL (B2 E)
AR FE
i = NE ) 1.1 2 5 10 25 50 100 200
EE(R)
1440 152.1 231.2 346.7 451.0 623.0 786.8 987.7 1234.6
1080 142.3 225.1 328.3 412.0 538.6 649.1 7751 919.3
720 129.6 192.3 269.2 331.0 423.0 502.6 592.8 695.3
360 82.2 141.9 200.4 240.2 291.4 330.2 369.6 409.7
240 68.3 119.3 165.7 195.5 232.0 258.4 2842 309.6
60 31.5 58.2 77.1 86.8 96.6 102.5 1074 111.6
40 234 493 60.8 64.3 66.2 66.8 66.9 67.0
30 20.1 40.9 48.5 50.4 51.1 51.2 51.2 51.3
20 14.6 31.6 38.7 40.6 41.6 41.8 41.8 41.8
10 9.2 19.0 23.8 25.4 264 26.8 27.0 27.1
k3 ¥0AHEMAKHKEEXZ S8 FHME
S BAFH No Nc
AEE=ZRXBLELBELKE 0.3637 0.088 0.02219 0.008400
FLEEEBHLHBEKE 0.3887 0.041 0.01924 | 0.007090
EETREEREKE 0.3880 0.132 0.00801 0.003447
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%4 FRERMETELTR S BABRBRIBFHEFTHEEL
(4% : cms)

iiﬁ:ﬁfﬁ 1.1 2 5 10 | 25 | 50 | 100 | 200 | .,
A

AL 431.4| 865.7 1300.6| 1626.3| 2081.2| 2438.5| 2796.6| 3311.3
M5 6.1 11.1] 14.0] 154 16.8{ 17.6] 182 215
B 6 76.2| 159.5| 206.4| 229.1] 250.4| 261.6| 268.9| 315.6
e 7 62 119| 15.1| 16.7| 18.0{ 18.8] 19.4] 22.8
%o 8 51.0| 113.1] 148.1| 164.2| 180.0| 188.5/194.16] 232.2
M9 459| 99.0{ 129.0| 143.0 156.2( 163.6] 168.4| 200.6
%A 10 89| 18.0{ 23.3| 258 28.1| 293 302| 357
e 11 27.8| 58.8{ 76.4| 84.8/ 926/ 96.7| 99.6/ 118.5
e 12 28 51 65 7.1 7.8/ 81| 84/ 10.0
e 13 57| 127] 16.7] 184 20.1| 21.0] 21.7] 25.8
e 14 17.8| 32.6| 41.2{ 453| 49.2| 51.4| 530/ 62.6
b 15 05 09 1.1y 12/ 13 14/ 15 17
%A 16 1.7] 3.1 4.0 44{ 48 S50[ 52/ 6.1
¥ 17 26.4) 499 634 69.7) 755 788 81.1] 95.6
Ao 18 13.5| 25.6| 32.6] 35.8 388 405 41.6] 49.1
B 19 150/ 28.0[ 35.5] 389 422( 44.1f 454 535
e 20 41.2] 79.4| 101.4| 111.6] 120.9] 126.1| 129.7| 153.1
2 21 29.6) 52.8| 683 76.9| 86.4| 92.6| 125.1] 143.9
Bk 22 20 3.1 39 43| 47 49 66 174
e 23 38 6.0/ 7.5 82 9.0[ 94| 127 141
e 24 3.7, 59| 73| 80[ 87 9.1 122 136
e 25 6.0 94| 11.6) 12.7| 13.8{ 144 193] 214
M 26 36/ 57| 7.1 78 85 89 119 132
b 27 25 39] 49| 54 59 62 83 93
B 28 10| 1.6/ 20 22 24/ 26/ 34 38
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Abstract

The construction of levee is the main
measure around the urban area to prevent
damages from flooding. However, the
levee bulit on the floodplain reduces the
river cross sections which may originally
be large enough to accommodate the
passage of the flood. Due to the cross
section constriction, the water stage in the

river can easily rise.

If levee breach or bank overtopping
occus, the flood with high speed flow near
the callapsed opening and the huge amount
of water can usually create disasters. As
one of the subprojects for the three-year
project, this study of flood inundation is
mainly focused on the urban region in the
Taipei methopolitan area. With two
conditions of levee breach, a 2D depth-
averaged flow models, the 2D zero-inertia
inunndation model, is established to
simulate the flood propagation on the urban
area, including Shan-Chung, Lui-Chow,
Sin-Zwang and Shu-Lin areas in Taipei
County. The inundation duration and max
inundation depth are calculated to provide
the flooding data for damage estimation.

Keywords: Levee breach, 2D zero-inertia
inundation model.
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Abstract

This study is a sub-project of the
integrated project — Prediction of inundation
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25 % 1345 | 193 | 012 | 000 | 0.00
50 4 1292 | 239 | 019 | 000 | 000
100 4 1251 | 215 | 084 | 000 | 000
200 4 1202 | 228 120 | 000 | 000
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A2 THHEERREERMELAKRORSKIT L
(Bfx: FH2E)

# K & K BAKEEdd(AR)

EFIRA 0.0<d<0.5[0.5<d<1.0{1.0<d<2.0|2.0<d<3.0| d>3.0
1.1 & 7.76 0.00 0.00 0.00 0.00

2 & 7.76 0.00 0.00 0.00 0.00

5% 7.47 0.27 0.01 0.00 0.00

10 7.36 0.37 0.03 0.00 0.00

25 # 7.13 0.59 0.04 0.00 0.00

50 % 6.87 0.84 0.04 0.01 0.00

100 s 6.72 0.79 0.23 0.01 0.00

200 # 6.34 1.05 0.36 0.01 0.00

23 AEHEBBRESERMEAKOHG T X
(Bfx: FHFLE)

# K @k AAFREd (2AR)

ERH 0.0<d<0.5]0.5<d<1.01.0<d<2.0|2.0<d<3.0| d>3.0
1.1 % 2.97 0.00 0.00 0.00 0.00

2 % 2.97 0.00 0.00 0.00 0.00

5% 2.71 0.14 0.12 0.00 0.00

10 # 2.65 0.17 0.14 0.00 0.00

25 # 2.59 0.20 0.17 0.00 0.00

50 2.51 0.22 0.24 0.00 0.00

100 % 2.25 0.39 0.32 0.01 0.00

200 # 2.02 0.45 0.46 0.04 0.00

x4 AHHERBRE ERNESKDHAIT L
(B 52 E)

&K @K FAREd (2AR)

ERH 0.0<d<0.5|0.5<d<1.0|1.0<d<2.0{2.0<d<3.0| d>3.0
1.1 & 13.08 0.01 0.01 0.01 0.10

2 % 13.06 0.01 0.01 0.00 0.13

5 & 12.92 0.13 0.01 0.00 0.16

10 % 12.82 0.10 0.09 0.06 0.16

25 % 12.79 0.01 0.20 0.01 0.20

50 & 12.44 0.14 0.20 0.17 0.26

100 # 12.20 0.17 0.24 0.13 0.48
200 F 11.91 0.19 0.24 0.20 0.68
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Abstract

This is a third year study result of project

5 "The Influence of Pumping-Station and
Flood-Gate = Operations  on
Inundation of Metropolitan Area” for the
three-year term integrated project "A Study on

Regional

Regional Inundation Forecast of Taipei
Metropolitan Area." The study area is
enlarged in the third year study and contains
thé Central District, Hsien-Ten city and Shi-Ji
city. The urban inundation model is applied to
simulate the surface inundation in the study
area for the Typhoon Zeb event and under the
24-hour design rainfalls of different return
periods with the operation of pumping
stations and flood-gates.

The study area located in the heart of
Metropolis Taipei is selected as the study area,
which
Hsien-Tehn city and Shi-Ji city of Taipei
County. The rainfall data, geographic features,
capacity of pumping station and flood gate

includes  Taipei =~ Downtown,

operations are input for numerical simulations.
The Typhoon Zeb event occurred in Oct 1998
is used for model verification. The urban
inundation model is applied to simulate the
surface inundation in the study area under the
24-hour design rainfalls of 5-, 10-, 25-, 50-,
100-, and 200-yr return periods. Three sets of
scenario simulation including (1) all of the
pumping stations and flood gates are in the
condition of normal operation, (2) Shinshan,
Shunyuan, and Foyuan pumping stations fail
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to operate, (3) Tansui No. 3, Keelung No. 4,
and No. 9 floodgates cannot be turned off in
time. The results are compared to be in good
accuracy and assist the authorities concerned
in proposing strategies for flood hazard
mitigation plans.

Keywords: Pumping-station, Flood-gate,
Sewer system, Surface
inundation.
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Abstract

Because of severe damage in the urban
area caused by storms in recent years, how to
construct a flood forecasting system is the
most important task of non-structure
flood-mitigation measures. This project is
scheduled to proceed for 3 years. The
purpose of the first year is to build a
mathematical model to simulate the
inundation during a storm and collect the
data of road system and drainage system by
using the geographic information system.
The purpose of the second year is to predict
the probable inundated condition in study
area by simulating the runoff caused by total

B HREKRFBREFLEE L

rainfall, 150 mm, 300 mm, 450 mm and 600
mm each day that provided by the second
subproject. The purpose of this year is to
predict the probable inundated condition in
study area by simulating the runoff caused by
the return periods of rainfall, 1.1, 2, 5, 10, 25,
50, 100 and 200 years, and 24 hours rainfall
duration that provided by the second
subproject.

Keywords: Urban stormwater, Mathematical
model, Inudation forecasting,
Drainage network.
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Abstract

The project belongs to the NSC third-year
integrated project entitled “A study on
regional inundation forecast in metropolitan
Taipei area (II)” as its 7% subproject. The
main objective of the project is to conduct
inundation scenario simulations under the
influences of pumping-station as well as
flood-gate operations, and to establish flood
response measures for the Central District of
Metropolis Taipei. An urban inundation
model, combining one-dimensional dynamic
wave model, hydrologic routing model,
two-dimensional zero-inertia wave inundation
model, and Storm Sewer Management Model
(SWMM), is developed and used to carry out
inundation scenario simulations for various
flood events.

The study also conducts flood response
measures and rescue plans for Wenshan
District based on the results of inundation
scenario simulations and local
social/economic characteristics. The result
can be used by the residence and Taipei city
government to establish flood mitigation
strategy.

Keywords: Flood disaster, Inundation
scenario simulation, Flood
response measure.
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