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Abstract

Taiwan is often attacked by typhoons due to its located at the subtropical region of
Pacific Ocean. This island suffers from severe typhoon threats during summer and
autumn in each year, and different typhoon paths may cause different disasters in
Taiwan. Nonlinear variation in meteorological factors of typhoon’s rainfall makes the
factors causing rainfall more complex and hence increases the difficulty of predicting
the amount of typhoon rainfall. For this reason, various artificial intelligence
optimization model are evaluated to establish a suitable and well forecasting system for
typhoon rainfall according to gauged meteorological factors in this study. The previous
database construction and necessary evaluation of gauged rainfall and meteorological
factors of typhoon would be performed in first. With the development of computing
science and geospatial technology, a performed well mixed system of multi-Al model
( Deep Neural Network, DNN; and Genetic Programing, GP )could be expected. The
results of resilience assessment, disaster-risk evaluation, and disaster potential map
would be integrated as a decision support system for disaster emergency operation

organizations.

Keyword : Similarity Comparison , Typhoon Rainfall Forecasting , Disaster

Warning , Deep Neural Network , Genetic Programing
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2016 | A mEF 3 2005 AR 2 2005 g 4 2 2005 el 4 2
2016 | ~ iafx | 15 | 2008 b 12 | 2008 b 12 | 2008 b 12
2016 | R iafx | 21 | 2008 b 18 | 2008 b 21 | 2008 A 21
2016 | A iadE | 27 | 1994 | &4 6 | 1994 | &4 6 | 1994 | #4 6
2016 | R fafr | 39 | 1996 | EH &4 | 19 | 1996 | EH &4 | 18 | 1996 | EH &4 | 18
2016 | ~ ©gF | 45 | 2008 H e 40 | 2008 H e 36 | 2008 H e 36
2016 | R faf | 51 | 1996 | &H &4 | 19 | 2008 A 40 | 2008 b 40

2016 | ¥ W% | 4 | 2013 | =4 | 5 |2013| =4 | 5 |2013| =4 | 5
2016 | ¥ W% | 10 | 2013 | =4 | 15 | 2013 | =4 | 15 | 2013 | =4 | 15
2016 | ¥ W F | 17 | 2001 | 4145 | 26 | 2001 | f14 5 | 26 | 2001 | fI+ 5 | 26
2016 | ¥ % | 29 | 2001 | 1% 5 | 52 | 2001 | 4145 | 52 | 2001 | f1+ 5 | 52
2016 | ¥ % | 35 | 2001 | 1% 5 | 68 | 2001 | {145 | 63 | 2001 | fI+ 5 | 63
2016 | ¥ % | 41 | 2001 | 41# 5 | 81 | 2001 | 4145 | 81 | 2001 | f1+ 5 | 81
2016 | ¥ % | 53 | 2007 | #ta | 38 | 2007 | #ta | 36 | 2007 | F4a | 36
2016 | ¥4 | 4 | 2003 | 4+Fg | 10 | 1990 | ##F | 2 | 1990 | #HF | 2
2016 | f54F 1990 | #H#% | 2 | 1990 | ##% | 2 | 1990 | ## | 2
2016 | {54 | 14 | 2008 | ¥% | 14 | 2015 | 458 | 10 | 2015 | #Fg | 10
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Y Bh AR MR

EEIPLA o S FiE S5 H L 12 10 e h 1% 20 ek

2o | g |ww| Ee | o [ww| Ee | e |wu| Ee | o [wE

2016 17 4% 26 | 2015 58 21 | 2015 +F8 21 | 2015 +F8 21

2016 17 4% 33 | 2015 HF8 30 | 2015 = F8 30 | 2015 HF8 30

2016 | ¥4 | 40 | 2015 | +Fg | 36 | 2015 | +:Fg | 36 | 2015 | 1§ | 36

2016 4 52 | 1990 B 10 | 1990 B 10 | 1990 B 10

2016 17 4% 58 | 2015 = 48 | 2015 = 48 | 2015 = 48

%48 HFHRBRAARFEZ FRELF &FF LR

oo | BER [ EER | P S F R | FEREFER| L, [Pk kRS
30 e R | P = ‘
Tleg|wa| T @) |T RLEE T KMIHR) i (mis) (KM)
2016| 4% | ¢ & | 9 | 950 |21.8]125.3 21 & d 43 250
2015\ 455 |37 | 9 | 925 |22.8[125.4 21 & d 51 220
2008 &% 57| 9 | 925 |21.2]124.9 17 & d 53 280
201617 #4E (MEGI)
115 120 125 130 135 140 145 150
30 30
09/28
25 Mﬁ: 09/27 25
2
s/‘.‘_% 09/26
e WA 09/25
R -y )
29 g 09/24 20
e
09/23
15 15
09/22 09/21
10 oo, 1 <0
5 5
115 120 125 130 135 140 145 150
§ e rlEeR (Vmax>=5]. On/s) @ +BEM,(Vmax32 7-50.0n/s) & $EARSE (Vmaxl7, 2-32, bn/s) @ #4608 (Veax<l7, 2n/s)

W 4-8 2016 & ¥ 4 Beh 17 LB S0 ]
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BT ARER GG AN 2 ERFT

201521 #:£#&(DUJUAN)

115 \? 1:.5? J.w‘ i__,/{/Jj 145 150
3*-qg el e f‘_”',(\/s.__,,, Y [ [ 36
Fal & I
I & | { I
e og/30 "X T[T | [ 30
ERE ' » —25
"'M: '. oéma [
20 20
a
;TJls\ ::
10 /ﬂ%. ] -~ 10f
115 /1;_50 m 130 135 140 145 1350

§ SHER(Yeax>=50, 0n/s) § $RRE(TmaxdZ, 7-50. w/s) § deARe(VeaxlT 2-32, fn/s) ® SBHEEE(Yax<lT 20/s)

W 4-9 2015 & P FARA 7B R

200815 - % (JANGMI)

11 145
35— . EL
30 ' 30
25 25
| . 15
a

”;: | by, 10
i | J\\ | | |
110 us ) 130 1is 140 145

& & FRR(Ymax>=51. In/s) @ ?&ﬁiil.('llaxﬁz.'i 50, fm/s) § esueE (Yeaxl7, 2-32, 6n/s) & SOHEEE(Toax<lT tu's)

B 4-10 2008 & ¥ %A {7iE 85 W]
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AR AIFESZ o Lu2E TR ALRERE SR ZIFRHG 0 A P

\F‘

mEFFROLIFEN TR 2 E R TROEE R FRA SRRY
BRI L AE R S BHBE R RREER ) - R TR
A BRI E 2014 3 2016 & 6 HEE L HARETH A EEERY
BHREME T gh A RAERIHN 1992 £ 3 2013 # T A 2 HEAL S LR
A £ FER B 1 1990 & 3 2013 & ¥ G R o
i CAFTHEEP
ACE AT R RE THE S DT A BER ¢ RS TR B
PEw s ? CFRIFREFER CTRREF S s kR X E(C &) Rk
"a\gfiﬁﬁﬁﬁ’#?7%ﬂééﬁ»ﬂ4’ﬁﬁﬁ&ﬁézﬁim
HAK2A P REAFEAE S AP A NEPHLY P TR LTEE RS
@ﬁMﬁ$’{§ﬂ#%@%%#ﬁi%k%ﬂﬁw%§iﬂﬁ%@mé@’
FebbiEAs L b FAREF AR BB BEFRA G
FERLBBRAZZFY B2 B THERAR 24 ERfRESE

1A AR Rl

AT EEYFRAAN CRREEABRIIBSFLER E G EE 2

¥ 5k /,,\\:7‘] 92 e S

- N FRA TR
ERA SRR A BRI TR R e ek B oA
FELAA T Jf‘wgﬁ w @ 4% (Back Propagation, BP)i& & / i (72" »
E - B E REE AT SEOR AR A 0 & A SR R 2 Ao B 5-1 47
R = LR B TR B T 4 ,ﬁig?J:"./é; — % .l‘zﬁﬁﬂzgm,g.$?F [£3%5 3
SRR — :323—% IS r«%ﬁg,]“"é] FJRH AR a3 B e Ak
@R & Y (Deep Learning) £/ 44! SR B EH L AR 2P F S EER
Rpend Kiv o> ddiet 2 3 Y Feand it F_‘T%\;é’l%*"‘iﬁ”p‘f BT R

s
BB
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X T RRUR G L 2 S Vak

BY R IEMERRAVENFRI T HE S

Input Layer Hidden Layer Output Layer
Xi
—
X1—>
w;
Hi
Xo—>
0
X3—»
3 ij
0.
Yk
Input J X Output
Signals %@ —>
X5——>
O
X6—>
KXm-—> o
Z f
_ Xm— ><

Synaptic  Summating  Activation

Weights  Junction Function Output

W 5-1 & %A S RBREER F R TR W
MBI SRR BP IR B 2 VR B RE ) MR
2 o RIS B W
E&%ﬁa%%ﬁ%&’lﬁﬁ—@ﬁafﬁé*ﬂkﬁwBPﬁiég
DR JRUE S I L e T A X é’ﬁi¥“%#%“m@@%%§%%

4’{\? nl éﬁmﬁaﬁ\q 3 F'&mé

&)
“
‘T
- t)

B3R E o E B AR T NS Y 6 IRFIE( R e B4R chpE
EHOR AN R B LB PG k) F S KA SRR A
W5 T RS RA SRt B 5L BP R B £ EE 2 BUR 42 Hinton(2006)

Joie b Science # 4 v ¢ R R Y p MBETHEFER F > R
A TER 5 A 4 (Deep Belief Networks, DBN) » d % # 4 f & & 1%
(Restricted Boltzmann machine, RBM)#7 ke = » r2 @ & /- eik g 3320 5
B 4t Solic e @ ER AR R 3 PRE o B S i8 F (AutoEncoder) 2t F 4p
e > ra3afp N p Y5 % (Stacked Autoencoder) & b o pt fE gL d R i dp 50
BEDp SRS o F RV PEARRD 4o

()R* A (RS2 w )T FEY AR - - KL
T BT BERCTHEG RLTE T)SRTRE N S -



$I R b Fe IR

BV g P EE TRV RERR L T g TE R Y e Aol
SR T S Bk 0 0 5 BP 2 17 S TAHE - K p s E
EEPRE=1 OB g BREIA) L DIRE K f s B(=2 >
Bl e d i@ 30R) ) Tt=2f ~ Lt=1 g pET RL=1g
(ER A 17 B o R A TR 5 37 7 (T t=1 vEEE) S B t=
28 3B t=2 K ehe B R Y R e @R 2 LAT H5 B -

Boraehend s Rk e RenT 220 e
(F)B o T (W 52 htw 2)NEFFY 0 RABEF AT AT

AF K AR TR T @ﬁ%] SRR e B

Bostip- HE AR A LS EE YR TR SR EER > T
e BRI ARG e P e o RS EEYRT A ET -

B FREI D e 0 RS EHI(= )1 BP S YIs MK

—> Ply=0]x)
—> P(y=1|x)

—> Ply=2|x)

Input Features | Features Il Softmax
classifier

W52 #Pp LB TR
T, T U-RBM E R RAE S Y ei 0§ £45- B RBM HA18

‘Lﬁ
i
W T

EoREE G - BATHERE HE &~ 0 Bk RBM o R E % <
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Bt Bl T RR R GGG & CREE R Vak)

?ﬁﬁ»%’ﬁﬁ#éﬁ—%%ﬁﬂBM’kﬁﬁ%% U hiEE o 1Y
JEEdE > W At 5 B RBM > 22 ER %> £ RBM & ¥ 5]
R R EE > L BPIgE2RAEY o
-~ BRI R
i #4417 (Genetic Programing, GP)d 1992 & £ ® ¢ = 45+ & Koza
BN FRIGBIEE 8 4325 ma i  fii 2 52 475 A%
B FR G2 APRBIR BT -G fREER CFR
Boi i iTiudedz 2 Ko P endF YT i R RIET R miztdp s T
PAESY AR - R ORI PA AL LR B BFEZEa ko RS
FAIM - FEARAIB AU AERERPEIFTRS AL 2 A
BRBE- A i PRAFIRNOZ LhF r ) ¥ F2 PR 2 o Ft
4—@+4wﬂm@%FA%7—Eﬁ%ﬂ¢’xﬁﬁiﬁywkéﬂ—
o Gd FlLEANSPRAE S NF R A A DR ORNE
i@ ¥ @ % 5 2 (Genetic Algorithms, GA) ! Fl 2 £ B ez g =3 ¢ %
AR Mo A G BRI A ARG AL G B R Rk
Wokm 3 Modonrmo A8 R AR D fest e ARG EHE 5
FBFEELR Y ¢ R R F S i Sl R BRI AR
B Bt b st Skl SRR S o

(- )i BB 2 A A
AR T Ss N SGICS -
1.% =8 & & (Terminal Set) © &_d ﬁgj B BRI hEre A2 B A
oA W fd AR St ot AR BRI R E R0 o BB
LB L 4R 53¢ 5,2 245384 o

2.3 #K & & (Function Set) : S #c & £ ¥ 2 B #i# 5 & #c (Arithmetic

E

Operation) ~ #-4& . #(Logical Operation) e £_i¢ * # p 7 T & e >
4o 5-3 ¢ Sp2. 1334 o

3.if & & Jodc(Fitness Function): & 7 3+ B ¥ ¥ 3R R 4 ¢ M40
R RIMAESI FERIBEERLEEN-BRERE -JFERE
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IR kA FIERES

ARFRIT A PR YRR A TARE P AR o

4.3 4] %% @ & 45 % ¥ < ] (Population Size) ~ % fie 4% I (Crossover
Probability) 2 % % 1% 3 (Mutation Probability) % -

5.¢ i TR AL AR Rl LB FENF LA -

EEELEF RIS E

1.:% #% (Selection) : :E#H e 4| AL f 2 2 it

12

B

THERFLE

* ix ¢ 4% # £ /2 (Roulette Wheel Selection) &2 it 2 (Tournament

Selection)

2.4F ®l(Reproduction) : p enE # ¥ % chi & Ma 5 2 hd 2 R T

T - ko

3.2 fe(Crossover) : P end F 3 * N4 f°P BA DA FT NEFI T -
R BIES U SRR N YRR SRS LR 2

AR T 2N HE A B S R o o REES E S, felk b

fr2, A4 I 72 B3R 238 4o 5-4 97T o



B SRR D Gk i 2Ry

W54 @RI peEs LW

4.% % (Mutation) : B enE_& 7 7 ok 4 ¢ B8~ K $% 8 1% f#(Local Optimum) -
BRSO B U IR o - (0 N LR E R - B A
TRRHE T RIEY T A E L AR E LY R E S R
ok Fle i p REFRT A AL B FEH T £ 5 S & THER
SR PR REBAOTEBERMY AT ER LT
SERRS E SN S R s SEE R S LV

B R AL S fCHER R R Ao 55 4T o

W55 FRRFRLTLE
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7 = =0

Bk

~ =0 [«

LA b

7 V=N

17 % M= 7 = Her]

L5 e g
S E R AA
3% #i=0
N =15 e+l
E A FIE T
J l v
9 e g B R RS

PR A BB

EHES BRM &g

EHE- BRW &g

v

i=i+l

v

2 fie

v

v

\ 4

W B ETF N~
e Y

et BERTF NS
FreE Y

) 4

i=i+l

W 5-6 B@A{ZARG%xp Koza,l1992)
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=
AL T I R R A R AR L B AR -
&I A e e
(- ) 4 #(Coefficient of Efficiency, CE)

— _ Z(Robs_Rest)2
CE B 1 Z(Robs_§0b5)2 (518)

v Robsﬁ“,ﬁlHL Kﬁ;ﬁ)’?'”’ PERF 1S Ak 24 0] pF R 7f Ki'ﬁ'i(mm)ﬁfﬁd
B0 Rege s Pesvdiim 22 A K 24 /] pF 3% FhE # (mm) » Robs LEBS AR
Lo (mm) o HEARET LR E AT AR LAR] 0 N R AR
(= )= ¥ %18 3% 4 (Mean Absolute Error, MAE)
1
MAE = EzlivillRobs(i) — Rest(s)| (5.19)
S0 M B FAHECD o Rope s Bk B HE G S Ak 24 P AR
" B (MM)BLIR]E > Rege » 103t F8 5 2 A ok 24 p% R "8 & £ (mm) > F4
MAE s | » 7 2By f2 37 R] (8 20 LR I eaATAE R
(= )32 £ (Mean Squared Error, MSE)
1 2
MSE = ;Z?=1(Robs(i) — Rest(i)) (5.20)
BN R TP Ry s Beh WAREF GG A K 24 PR A
" B (MM)BLIR]E > Rege » 103t F8 5 2 A ok 24 % R "8 & £ (mm) > F4

MSE s+ -] » ¥ 1By f23E R B 22 BB B AT AR R o



Bl PR TR R R Gdh A2 AT

Fo8 B2%A¥H

AP EABFERA SRR e BRI EEE Y D R R R H
R A S e N E B Keras 17 5 4258 =2 > 12 Tensorflow % 5 & & 518

B @402 .2 Dominic Searson * Matlab #2;% £ 8 il A=28 5 A& Al #iC

FNauE R EAR L SRR T > MARB R I A SR ol FRERE Tﬁ“‘ e FE
Bl F A R Bl DR SRR R BB A PR )

PUAR R E R A R AR I I O N R ARG Sl SRR SRR
BN flicdod 5-1 90 o B AL RN A liched 5297 o RS E U F BA R
i ch(overfitting) & i B SR BT LT AT R TEHRFELE FRP 40T

%51 FRAEPEBEAS FERTE

o ERS 0 o R
I g L e
HL oy 1900 900
A S LB i 300 440
LAY 3
i 3 S0 B RelLU & #&c
WA 0.7
P 500
% 52 RIS SR T
30 o A
LA I g L F
A 2500 3000
RS i d 3000 4500
7 T -k 7
B~ BB 10
R 0.14
2 e ¥ 0.84
A % 0.02
AR5 (B ER) 09-0.05+005-0-0-0
FE S Y/ ~™2-~sin~cos~ - x~
42 s RS 0.2
¥t B -10 ~ 10
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We b "E & ¥ Ip RIS

b
g
Hels
=

CHREEEA
hetd TR oBh A B ARG 2 1992 & 1 2013 & i L g A F AL &
56 HEh ¥4 2,321 A0 A LR EE E A B RES 1990 £ 3
2013 & it 4 f AT 0 £ 7T HReh ~ 2857 Ly T ALRAA L
BEFBRPZREY > T HLEERLE A e GREAp R R A
Blded 5-3 #1 4 5-4 917 ok F R 2 5 R elicr] g B4 ) 5-7 2
Bl 5-8 777 ot T % 2 7= FAp iR o T B L R R R R A PRI Y
CE i ~ MAE 22 MSE .4 % 7 5 JF & 4 g B o i @408 405
Bt b ABE 0 B AR A GRS T S R T T E R A S
CE i % 0.92 ~ MAE % 13.72mm » MSE % 540.33mm? ; L % Be kb ' & i3
CE i % 0.95- MAE i % 20.65mm ~ MSE & 5 883.97 mm?2 - #-5% % 4 % 24
PR R AR i 4 o T NI UE A T 0 B AT R

BB AL RR -

%53 WHMIGTFEREL(TF-RE R IFRHEN)

o
o 8g A
CE MAE MSE
FRA SRR 0.92 13.72 540.33
LR A 0.45 39.61 3618.96
i MAEHE =2 mm: 2 MSE ¥ = 3 mm? -
%54 HRETEFEREL(L R FR IR
- PR
LA CE MAE MSE
RA RN 0.95 20.65 883.97
3R 0.53 60.93 7832.02
#3:r:MAE H =3 mm: ¥ MSE ¥ i~ 2 mm? -
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1% Beh A AR
% 55 HR@EITFEEREL (TR F R IERIHGY)
R A S e SN RRUE R SR ma
b

CE MAE MSE CE MAE MSE

B 0.41 474 26.84 -0.06 5.19 48.47
prid ¥ -0.14 15.20 380.75 0.22 13.05 260.06
578 0.32 18.08 504.55 -0.29 26.08 940.45

R (4% -101.59 13.83 250.23 -60.35 11.34 149.64
xS -14.54 13.82 269.67 -6.68 10.37 133.21
5 4% 0.20 16.39 527.16 -0.14 19.29 563.04

Hx MAEE =5 mm: ¥ MSE ¥ =% mm?-
# 56 HEITFEERELA(LE-TRE E R IFRHE)
FRA S e RN RRUE R SR ma
B h ¥

CE MAE MSE CE MAE MSE

B 0.88 6.74 63.44 0.43 13.67 304.45
pRid 0.41 41.93 2749.36 0.04 55.15 4466.18
H 78 0.88 22.34 820.51 -0.13 74.78 7748.59
JAREY -5.21 38.12 2281.91 -3.64 36.65 1706.87
EWF -7.42 57.99 7391.70 -0.36 28.39 1196.79
5 45 0.09 48.46 5590.56 -0.29 83.31 10453.56

Hx MAEE =5 mm: ¥ MSE ¥ =% mm?-

5-15




e P B R G A N2 E Y

35
e
E 30
el 25
Tt
w20
= 00000000
*"‘& 15
[
10
5 5
N
1—,< 0
<

5

12345678 9101112131415161718192021222324252627 28293031 323334353637 38304041 424344454647 48495051 525354
O FLP|E e R SRERHEN —m— GRS
W59 b Ruch SHEFI(E -5 FRH)
b B e b

. 70
e
£ 60
=2
e 50
40
=
=2 30
.
- 20
<
< 10
+ 0 0000000000000000~

1 3 5 7 9 1113151719 21 23 2527 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

o BBE —h— R R RN —m— i B

B 5-10 B RSk HEB (L - * TR

5-16



(mm)

£

K k24 pE L A

(mm)

£

A K24/ pERAE A

>
>

4

ES 0 S T ) Rk

140

-20

O BBE —A—FREA CRREES e @i

W 5-11 R FHER %% EREE(E S -%5 & IFRBN)

fRid ¥R b
250
200
150
100

50

1 3 5 7 911131517192123252729313335373941434547495153555759

0 FPIE —aee R CREREN —a—i ER i N

W 512 EeBRha ERERGL R 2 FRIHN)

5-17



e P B R G A N2 E Y

H g% b
80
— OOOO
70 o
\% o ©%%00, og
o 60
& 50
i
= 40
=2 30
‘é&
- 20
10
2
« 0
10 1234567891011121314151617181RR L2 RPNV BBBBBBBEBBBANUNNMNAE
O BLP|E —a—FREN CRREN —m—if GRS
B 5-13 %R *F R EREF (T ¥ - R RRIH)
B b
__ 250
S
£ 00%00
= 200 o %00
G‘Bﬂ‘ a
Tt
¥ 150
"=
=
~ 100
4
A 50
< o
+ 0 OO0O0TTVo000000
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47
Foble

O BLPIE —a—FRA SRR —m— B

B 5-14 HFBEh 3 EHER (L " ® FRIH)

5-18



(mm)

£

A k24 B A A

(mm)

£

A K24 ER AR

1% ek EA B IERIES

R Qg b

40
35
30
25
20
15
10

5 000000 0000000000

© o
0 oooooooooooooooooooooooOOOOOOOOOooooo 000

1234567 891011213141516171812RR2RL2PR R BBI3BBBBBBBHUULAMAAUNDBI5DD5HHHHBHI6H3

O BLPIE —a—FRA SRR e Bt

B 5-15 R iafReh %EF (T - & R

JIRCE=T oy

180
160
140
120
100

0000000
oOooooOOOo OOOOo

20 509°
0 000000000°
-20
-40

1 357 911131517192123252729313335373941434547495153555759616365

T8

O BLPIE ke FRA GREAS —a—d GRS

W 5-16 R miwh HER (L ®- & IFRHE)

5-19



e P B R G A N2 E Y

(mm)

£
w
o

(@]
0 00000000000000000

A %24/) PR A
S

12345678 91011121314151617181920212223242526272829303132333435363738394041424344454647484950

T

O BLP|E —a—FREN CRREN —m—if GRS

W 5-17 ¥ deh RER (T ¥ -8 & FFRIHGY)

300

(mm)

250

£

200

150

100

%o
oOOOO

AOR24) PR A

o
Oo0o
oooooooooooooooOOOOO

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51
Fam

O FPIE —a— R CREREN —a—i BN

W 5-18 X jF ¥ b RER(L % -"F & TR

5-20



1% ek EA B IERIES

(mm)

£

FoR24- PR AR E R

12345678 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354

TR

O BRIE A ERA SRR w0

W 5-19 {wiRch HFH (T ¥ -5 & IFRHN)

¥ 4% WE B

300

(mm)

250

£

000000
o o
000000 o

200

150

100

50

* k24 pE L A

1 3 5 7 9 1113151719 21 23 2527 29 31 33 35 37 39 41 43 45 47 49 51 53 55
TR

O BLPIE = FRA G RERAY = SR R

W 5-20 R RFEH(L % -5 & FRIHCN)

5-21






$2 % WRT-p UEHRGEE R
$AF BART-DREPREELR
o8 BOUEREE L RER ORR

GHEARRE Y L LT REAL PPN S EE RS B R

KERETL > AP FRBAFRREFECTENFI ERL (Y A LT PR
2

1= g 3RAB) 2 ¢ 4 2306 MG LApM UG WA DB k2

Ex
%V%ﬁ%ﬁﬁﬁﬁwﬂ¢§%§%$LW%%%§$ﬁ3%¥Q&”ﬁ%

F-4%
T ()RR L F Rk ek B AN F REBF S R R AR
PR ENGES BRSBTS ek 619 o (QFF AL ELR €k FAFR
FRRF I s BRI EE S ok 6-2 97T o

61 YL FRA%h EFFZ: FAPFENGFI BRTRE

B R A8 E Tk

B Beh B s FRIER 2 b B FRTAERESEAL BB AP

¥ o ABAnpE 2w LN

FREER 2 Bk kR FRTAERERLAL B AP

E L g 33
A | PARMEF )BT ) -G o ip amp s e

FH %&‘:&&%&ﬁﬁﬁﬂi%#%\fﬁ~$ﬁi%ﬁ%
faig &4 B | A TR RE B RE e SR B RRYG
Beh B
R 54 %%gﬁ%@ﬁ@%;ﬁéﬁﬁﬁﬁ@ﬁﬁ@éﬂ&%&
2T A PE e
AL A oy | P24 L PERAER BEE00F H i 2 EA R
3 A 4 3 o £ 24 /] ﬁag@3w§414rf%am@
3R . ey %24 AR RE200F K0 o A3 FERHER RS
' = m0§%ujfﬁﬁm?
L a 54 B 24 [ PFRfEAREB0E N U o ApEA i 40 F K

LS 3

%62 FRERAELRE R FBHFERL P ENBEITTESE

Bl | e &
3 . PEHRRRAE AN pREA ARG TFE SR R LD (FE
PR, R | &) P ERESNT - k

i B RO AR 7GR S o
Lo R RFENER AN PR EN AR TF AR RS- s (d &
Jéqu o & -‘T\')i%/ng‘\'a"

F PO R E R RR B R R ERIRE 74y 7 Sy 4l AT o




LB IFR LR GHh  h2 2Py

BN L REBHP R AR TS FRBL AT AR ERpPICAR
TR m SR - R TR ﬁlﬁ’ YLEOA AR R ME R 2 ki o F]Rt

ikt 1014 37 27 P Fed & % % 1010126718A 5ok & - ] 2 4 L 3 &

21N

.‘r
_‘,Lilz;l-ﬁ\:‘ﬁ_ {' g%ﬁ\'ﬁi}‘ ﬁ_%’;uv ﬁﬁl—g /”\ﬁﬁ-?ﬁ;ﬂ"
TP RAEATR kAR Rl T AT ERH ERT ORR
CETERRREGELLA LIS F R e BES %I LT
o AR e d S AR EE D CE R E R e d 63 4

Bk EH R R RETEN SRR

)

% 6-3 B REFERIEE X 3L

e Fcds pF i B 2w
B FeaE | 1R aE '
g - HGRGR T pE s R TR
L0 L f % b F RS f R
F(RELASBTRBSHE | m%,;/.. ﬁ**’ﬂ
g4 SIERBR 2T A)D 4 A 4R ?W‘H\?\M A E>ES | - mBER
2.4 & BRI A E " '
Ak 24 pRERAEA BALE B
80 & s 1t -
1P & f R b i G &40
B % o . A e o me
ge 2480 m}f@w e | B0 ETARARERET - AR
AR 24 PR ER EARE BoOm RS AR FEH Ty £
200 % # Ju :
1P hf b ® s e dh &
FE A FAR R . o SR s - BF K
d | 2.7 ﬁ*éﬂ;/}\# v OIRRIE A FN 4R = iaEu;iji;;’L;%:JT\%?# f@;é\&b;
RoAk 24 LA A EA2iE REAEES G Ch e
350 F i 111 e
Hir: A 101 % 37 27 AR S & F & L010126718A B - Al £ 8 % B4 B oz g9

ZOERATR R 2 Ll 0 3T LS ﬁaw%awvaaﬁﬁﬁaa°

6-2



¥R OHSORY - UERIEE LR

OB E R R YRR RRYF O R EREY 2 %

ﬁ¢i%%w?ﬁ %%wa,#ﬁ%i?%@%%@ﬁ%ﬁ:ﬁa@%’iﬂ

S 2t tg‘%l(‘ pRp JT\' E%Eﬂ 300 & 600mm FE’F('&\T'%\ 6'4) °

364 497 FREHIEAFREESE

(B

FRAE 2 i s B

k2 1
%52
B9
it 2
BF[,TE

450

i

M-

A 450

I 550

MR TR TR |

o B R k| | | B2 | e

SEE 300

S

>
~

TH | b | R

oo

i

-
=

3w 350

VB o [ e A | TR |

ks
-

s | 35 [ g | = [ 1 [

TR 600

N
=
¥ | e

—h
1

FTALFe 350

—3'31_
4

b
E

w;\w:\m\m\w;\m\m\w:\w;\m\m\w:\m\m\m\m\m\m\m\m\m\m\m\m\m\m\m\m\

e FEE 550

+ign
ik2
BV [ K]
52
gee

500

TRk R o F o B O¥E L R € k2

RININIPINRP(RPIP(NO(O|RP([RP|IOORPIPIFPIPIRPIPOOINIWROIWIWINIW|ARINWIN(RP|IW[(FR|F-

F
3

(https://246.swcb.gov.tw/debrisinfo/Debris.aspx)

6-3


https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%A4%AA%E5%B9%B3%E5%8D%80&vill=%E5%85%89%E9%9A%86%E9%87%8C&id1=1123&id2=1125&value=450
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%A4%AA%E5%B9%B3%E5%8D%80&vill=%E9%BB%83%E7%AB%B9%E9%87%8C&id1=1123&id2=1125&value=450
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%A4%AA%E5%B9%B3%E5%8D%80&vill=%E8%88%88%E9%9A%86%E9%87%8C&id1=1123&id2=1125&value=450
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%A4%AA%E5%B9%B3%E5%8D%80&vill=%E6%9D%B1%E6%B1%B4%E9%87%8C&id1=1124&id2=10274&value=450
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%A4%AA%E5%B9%B3%E5%8D%80&vill=%E9%A0%AD%E6%B1%B4%E9%87%8C&id1=1128&id2=1123&value=450
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%A4%AA%E5%B9%B3%E5%8D%80&vill=%E5%A4%A7%E8%88%88%E9%87%8C&id1=10558&id2=916&value=450
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%8C%97%E5%B1%AF%E5%8D%80&vill=%E6%B0%91%E5%BE%B7%E9%87%8C&id1=916&id2=1405&value=450
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%A4%96%E5%9F%94%E5%8D%80&vill=%E6%B0%B4%E7%BE%8E%E9%87%8C&id1=828&id2=1402&value=550
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E5%8D%9A%E6%84%9B%E9%87%8C&id1=833&id2=824&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E5%8D%9A%E6%84%9B%E9%87%8C&id1=833&id2=10537&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E5%A4%A9%E8%BC%AA%E9%87%8C&id1=1126&id2=1127&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E5%A4%A9%E8%BC%AA%E9%87%8C&id1=1126&id2=10537&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E5%8D%97%E5%8B%A2%E9%87%8C&id1=1127&id2=1126&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E8%87%AA%E7%94%B1%E9%87%8C&id1=1136&id2=10510&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E6%A2%A8%E5%B1%B1%E9%87%8C&id1=1397&id2=10074&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E5%B9%B3%E7%AD%89%E9%87%8C&id1=10523&id2=10524&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E5%8D%9A%E6%84%9B%E9%87%8C&id1=10537&id2=833&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E5%92%8C%E5%B9%B3%E5%8D%80&vill=%E9%81%94%E8%A7%80%E9%87%8C&id1=10560&id2=825&value=300
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E6%98%8E%E6%AD%A3%E9%87%8C&id1=821&id2=10264&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E8%8C%82%E8%88%88%E9%87%8C&id1=821&id2=10264&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E4%B8%8A%E5%9F%8E%E9%87%8C&id1=831&id2=1135&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E6%85%B6%E6%9D%B1%E9%87%8C&id1=831&id2=1135&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E6%9D%B1%E6%96%B0%E9%87%8C&id1=1129&id2=829&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E6%B3%B0%E6%98%8C%E9%87%8C&id1=1129&id2=829&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E6%85%B6%E7%A6%8F%E9%87%8C&id1=1135&id2=1128&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E9%9A%86%E8%88%88%E9%87%8C&id1=10557&id2=10617&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%9D%B1%E5%8B%A2%E5%8D%80&vill=%E5%9F%A4%E9%A0%AD%E9%87%8C&id1=10593&id2=1129&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%B8%85%E6%B0%B4%E5%8D%80&vill=%E5%90%B3%E5%8E%9D%E9%87%8C&id1=10468&id2=1215&value=600
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%96%B0%E7%A4%BE%E5%8D%80&vill=%E7%A6%8F%E8%88%88%E9%87%8C&id1=1127&id2=1128&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%96%B0%E7%A4%BE%E5%8D%80&vill=%E4%B8%AD%E5%92%8C%E9%87%8C&id1=1128&id2=1135&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%96%B0%E7%A4%BE%E5%8D%80&vill=%E5%8D%94%E6%88%90%E9%87%8C&id1=1128&id2=1135&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%96%B0%E7%A4%BE%E5%8D%80&vill=%E5%B4%91%E5%B1%B1%E9%87%8C&id1=1404&id2=10593&value=350
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E6%BD%AD%E5%AD%90%E5%8D%80&vill=%E8%81%9A%E8%88%88%E9%87%8C&id1=916&id2=1405&value=550
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E9%9C%A7%E5%B3%B0%E5%8D%80&vill=%E5%90%89%E5%B3%B0%E9%87%8C&id1=1125&id2=1398&value=500
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E9%9C%A7%E5%B3%B0%E5%8D%80&vill=%E6%A1%90%E6%9E%97%E9%87%8C&id1=1125&id2=1398&value=500
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E9%9C%A7%E5%B3%B0%E5%8D%80&vill=%E8%90%8A%E5%9C%92%E9%87%8C&id1=1125&id2=1398&value=500
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E9%9C%A7%E5%B3%B0%E5%8D%80&vill=%E5%B3%B0%E8%B0%B7%E9%87%8C&id1=10559&id2=1125&value=500
https://246.swcb.gov.tw/debrisInfo/DebrisInfoDetail.aspx?county=%E8%87%BA%E4%B8%AD%E5%B8%82&town=%E9%9C%A7%E5%B3%B0%E5%8D%80&vill=%E8%90%AC%E8%B1%90%E9%87%8C&id1=10559&id2=1125&value=500
https://246.swcb.gov.tw/debrisInfo/Debris.aspx
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