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Abstract

Due to the humid subtropical, Taiwan receives abundant precipitation throughout the
summer, which result a high river discharge. In the 823 flood disaster, many low-lying
areas experience flooding during heavy rains, including Chiayi county in Puzi River
Basin. In this study, three models are utilized for forecasting: Support Vector Regression,
Gray Model, Linear Regression. Values of input data was not denoised, in order to provide
flood warning as fast as possible. The purpose of this study is to construct a quickly water

stage forecasting model at Puzi River.

In this study, water stage and precipitation of the 1550H017, COM700, COM720
station during 2017 is used to establish the models, and three rainfall events from 2018 is
used to verification, including the 823 flood disaster. At first, determine lag time of 3
hours as early warning time. Then, establishing Support Vector Regression, Gray Model,
Linear Regression model, forecasting three rainfall events. Take Event One as an example,
the R? (Coefficient of determination), RMSE(Root mean square error), MAE
(Maximum absolute error) and EPWL (Error of peak water level) of Support Vector
Regression are the best, which are 0.9902, 0.1754, 0.9341 and 0.5713, respectively. In
addition, the overall R? of each formula are 0.9741, 0.9434 and 0.9560, respectively.

By comparing the three models, the water stage prediction model of Support Vector
Regression is more effective in predicting river water level, and its robustness is stronger

than the other two models.

Keywords : Flood Warning ~ Water Stage Forecast ~ Support Vector Regression ~
Gray Model ~ Puzi River
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1. %44 = (Accumulated Generating Operation » AGO)
B R4 A&7 5 x©
x© — {x(O)(l)’ x©(2), xO(3) - - x© (t)} (2-1)

Y R 1) S PO N 3 -4

x @D = AGO(x(o)) — {x(l)(l)’x(l)(z)’x(l)(g) ...... x(l)(t)} (2-2)
xD(@) = 3, x® (0 (2:3)
8
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2. 22 AN > GM(L,1) 2 fes 3 BT A7 L

dx(®

74‘(13((1) =b (2-4)

29 oasb HH 2k (¥
KR % N AR i

dxMk) 5. xD k) —xD (k-At) )
() = =lm— & (25)

$0 - BECH ] 0 B At=1 R

dxM k)

— xD (k) —xD(k — 1) = xO (k) (2-6)

(b) & zWMk) 52 xW(k) 2% F & (MiTivE ) B
2D (k) = 0.5 - (x<1> (k) + x D (k — 1)) (2-7)
PR R (2-4) D LA S s
xOk)+a-zWk)=b (2-8)
bt e A e s B AR L 0 2 AR G AR

x (0 (k)
x (k) = zM (k)

dx@® (k) N
dt (2-9)

4. % (2-8) ;1 5aprLa)

& 2 FRAE g R s £
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%0 (2)] —zW(2) 17
x©(3) —zMW@3) 1
©(4 —zM(4) 1]
Y=x.(),B= Z.() Ja=[; (2-10)
_x(oi(t)_ _—Z(i)(t) 1

A

29 ¥V & B LEdpEL a ; Ddke £ -
K W SR N ]

a = (BTB)'BTY (2-11)

5. Rpzppl TR (6 1 E)
a~b FiFE > A (24) 09 o dedniE it

xM (1) = xO(1) (2-12)

il

x Dk +1) = (x@(1) - 2) e~ + 2 (2-13)

E#x® gL s BRSO 7 g

xOhk+1)=xV(k +1) —xD(k) (2-14)
a2
x @k +1) = (1 — e (x°(1) - 2) e~ (2-15)
10
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25&&?%

MPEwF A A PE LV PRS2 - RIEZEES N - B
%%}.’L%;‘ﬂfgﬁ:]‘:}_‘%ﬁi ’%ﬁ B #\j\mﬁ-}'oﬂr—i?-}'bﬁi"ﬁi\mﬁﬁéﬁl—';ﬁgﬁ

A oMPw Fenp Ak LA ERB RO T I AE S e R E Y
(Triola, M. F.,, 2008 £# Torres, R. A., 2013 ) -

BRI kiR o MOEATA AN G TR v ) s
Ee=—30 3 REEE 33 S uREE ) K-N RTE - TR = A

26 WAFT v AE

K. W. Chau et al. (1999) #f& /= F 2% Lplab-K 87 4 47 > FERIT g 0 2
BRI F T T A BiF R 2 (Geneticalgorithm-based ) &4 1 47 5 e it
(Artificial Neural Networks » ANNs ) fezk >t p 2424 F24d & e 52 (Adaptive-network-
based ) e 334 4 5o (ANFIS) chficst o 102 B Mz Sph w fF 050 17 5 4t Sk
AR L2 - Lo AWP BTV IRE 22BN EH B ARSI AR
PAnFREY B {2 @A F A & 5 F R ;‘t‘imﬁ% » Sl frik

See, L., and Openshaw, S. (2000) & * 7 ;8 &4 'S ~ o 2h ~ R B 2
;% (Autoregressive-moving-average model ) 2 2 %= 2 g ;p] (Nawe model & #* §
Al SUESERENE £ & RELS e NS AR 2 R

R IR DR R PR S R R B .

1:

W
[
)
L

a%

CHWuetal. (2004) {i* % ¥ & v §F (Support Vector Regression - SVR) & =

ANFFRIE I ENTAFRIERE  Fike SANAS LR2TT

Pao-Shan Yuetal. (2006) f#v A JA#A# F 2 & 7 5 k2 k4 BFRERF > FH* L
Eedwif S22 16 ] 2 5 OR IR - 5T AR v F

11
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L efsi e d 1 LR ey X F Jﬁﬁ%} » RRF 1S ATR o fE iF

FAEAE P EREFHG A F LR BT 2 AP B AR R AR R

Han,Detal. (2007) # * £ ¥ B2 (72 k7R > Y FRBERAEYEREEEL
(Overfittin) A 24 ehf o A3 E Y 72 /M A & (Underfitting) - &k - 7t

B omperziadd 2 S#ic (Kernel functions) L 7R e

£ 22 A(2010)F1 % B = iz RILE 2ok =R R EM B2 N Ap( e

Bd BRI ) AT D SRS BN 2 T L RS S e R

Hosseini,S.M.,& Mahjouri,N.(2016) #-% £ » & w ETF FAmaApy mgg
1 4 5 i (geomorphologic-based ANN model ) & & »2& = 7 373 "% & 35 i 50
SVR-GANN > # 3 i * 1 A 14 g it v 5 1w EwiF2 Pl #F 0
SRR S A E - #5538 (ANN-BP - traditional SVR ~ ANN-GA ~ ANFIS ~
GANN) z FgiR| 8 faft { B -

E Sharifi Garmdareh et al. (2018) #f & ¢ &= 9 3 § 5.3 ik 55 Bk 2 zh2
1992-2012 & F AL~ 45 > FEREE TR < 74 FH* gammatest (GT) - GTplus 4
HEHFRLEFRE ' 22 EviF (SVR)~ p 23 B4 SHORIEE & 5t
(ANFIS) ~ A 2 4 ‘g (ANN) 42t ‘sﬁl]“éf_‘?'ﬁr‘? (NLR) = fa#5 2 i - %%
Bt > GT+ANFIS f GT+SVR HI3| s it 43 » d o4 7 115 ) > gammatest 4
T2y~ RBE £ TF SR Y AR o

BxY (2018) @& * 4 d ki BP # 5 RBF # SRR LESETF
FOMBEF AP TOROREARRD Bk AP 0 0 F 2 05N R L fE s ERR
FRIARRZ A B F R R B kR e B - VR B R
#A o

B2 (2019) » w$? BAre g ~%a 4 and Bk * % in il e &
W B WA E 7 W R 3SR, T 8 % k-NearestNeighbor 2 $37% 2 #-3] % %
R o gk 2P MTE LA e SR 73 BB ERIERY 23 B3
S EBBEAGERFE ST AR PSR -

12
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2% FLriEREe

EER T T PES T RN $ 5

PR N £ G 6 Bk Rl O B A Bl ¥
kiRl b TAEA Z B oA BRIEEA B B RREop A E
HL B Auldom 311 2 & 31-1-31-2 #57 o

X5 16 B E Pk

koo w

Ui
ap °
kb
(6]
JE ° e
@
lii 451
® <}
[} Fb B 1 R s
@ TR S
° ﬁﬁf/f*z 30 M0 5 5 S
H IRE®e
o : 2 16Kilometers 1:250,000 s .
Bl 3.1-1 4hF+ 502 k=% % R F B
(FR KR © P s 2 :E'J..%gﬁ dos s AR A %)
Zo 3.1-1 Jnst o 2ok Pk
Bleb LA RlEE L £R R ST R o7 I FRAL
e Rk ?}%(1) 1550H017 120.4432831 23.5135498 Ex57 ¥
E ] )}?} 1550H018 120.175829 23.45945 AR i F R
T AT )f?} 1550H016 120.367981 23.49979019 LA T T
i ER 1550H011 120.2912292  23.48080444 AR - HryR
Pl )}?} 1550H012 120.3033218  23.49786949 AR - HryR
= 7}?} 1550H014 120.4815826  23.51259804 AR LG

13
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#4312 B %2 & R

Ry BlEbEL fARE SR ¥R R B AR FRAE
574w COM730 p# 234577  120.4605 E&7 CO
13 COM650 B # 234346  120.239 B9 1) S
* i COM680 B o# 23.455  120.3314 AR *iEB
+ COM670 p#  23.6006 120.4584 AR = R4
R COM750 p# 233809 120.1678 &R *R4E
B EF oL COM410 p# 233244  120.582 &R aE L
4 COM850 p# 232419  120.6417 &R X 3 R
L COM640 p# 234254  120.5229 &R A
> B COM740 A # 234929  120.2906 Sy > PSR
e COM760 p# 235517 120.4284 £ &Rk BN
B COM530 A # 234939  120.6993 £ &Rk 4 5N
LR COM700 Ap# 235262 120.5555 Sy 4 g 7R
iz COM710 p# 234589  120.1538 & i T 58
ol COM800 p# 232991  120.6648 E &R P2 LR
2 1% COM810 p# 233891  120.7166 &R PR LR
SRS COM830 p# 233838  120.6682 &R PR LR
=R COM820 B 23.454  120.7495 &R PR LR
kLt COM690 p# 234197 120.3889 &5 kbR
E &L COM770 p# 235854  120.5556 &5 o i 5%
. ComM780 A 23.4113  120.3083 &5 R
§ B COM720 p# 234646  120.5541 E &R H BN
ik COM790 p# 235533  120.3457 E &R Rk 7R
Er COM660 Ap#  23.6041 120.4036 £ & Bk £ T R
TR COM520 Ap# 233699  120.248 £ & Bk & TR
i3 467480 B 234959  120.4329 E&D 7
I N E 467530 B 235082  120.8132 B I AN EY

AR ATE PR Rl AT A R (L) g Rl Bt R AT S RIE R e
P ARMA S E R R EHD RO RV EVRBEIESN AR A R
s WEB T T B COM700 " # 4 COM720 | & i BESLIGT P AP i b 25 eip)
o M AFTE R 0F ek Koo R B E R BRI R~ ERPES F4oF 3.1-2

|}3

# 3.1-3 #or o Api AL 2017 E 2 EFAHL o

14
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R
N A A s
Fb FE

0 0.751.5 3 45 6 , P
Kilometers 1:100,000

Bl 312 Ay % 2 kRixZ & &R} B
(FAL &R @ p FeIRRE 2 RGP o s EARAE )

% 313 gy R* 2 k=g & gRHFTH

Y k) LA WE SR AR FTRAS ORE X G H
2 M E . . ki s ENEEN L
e IR 1S0H 100235k s 10 As ¥
W) 017 4433 135 ik B
pEaE L COMT 1200 234 . S p- £ dd g4
R
2 " 00 5541 646 £ (1098-2017) & 3
RS S COM7 120. 235 TEEE by
o A (2018-)
s 20 5555 262 B
Hemokmplabz FALE 10 24— 3> AF T FIX P B B b2 TR

FOUG] Y TP E S L PRk R

pfeR b w2 FHFIELF - 537 K 2018 # LT &

<>

B @il g Rierlc e FRRIIE? AT AL RFRE? ARL

Fodv o B E ) EFEEXE
15
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phR B FRBIESF A4 o HERMFAF R L LRz 21
Bowd wARLEY LA 42 H BA B SRR R HRIE R &
BEEL T T g R R SRR

* O ERTEAR R 2 R PEHF T ==t 2018 A2 e T E.E 2 - 5 823 B
B3I EAN BRI B b KA (MR - 2019) 0 6 A = pIELAE S E B i
- AL A o dod 314 ror

i TR FHRER (&0 0] F)

E AR 823 £ = 2018-08-22-00:00 ~ 2018-09-03-23:00
AN — ARF ok 2018-07-01-00:00 ~ 2018-07-14-23:00
¥z - ARVE 2018-06-10-00:00 ~ 2018-06-22-23:00

32 A Ew ¥ -k ITRIHC

B G - LT A (G y), (0, ¥2), 0 (1 ¥} SR L $E e v T2 S
4o (3-1) 8 #17 ¢

f)=(w-x)+b (3-1)
HY x; ﬁi%J» W £
yi i R RR R
fx) 2w by e i e £
w: f(x) 224k (complexity)
b: ¥ #&

w 2 HEHPEEE AR D F VO YRR AT
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e

By R B (2 ] (PG E 4 2006 Rk ™ 0 2005) 0 1t B E X 2 FTY
(3™ > 2005) 7 LR L s B FRATEF 5 (32) R

1
MmMUeEMwW+C§k&+ﬁ)

Subjectto  y; — (w-x; +b) < e+ (32)
(W-x;i+b)—y;<e+¢;
filf; 201i=1,...,l

v 3 Y e 2 l * 7
i ¢ %IIw I S 2 AFRRR e B FFRA (etube) C Y. (6 +&) &

# ¥ 415% b *& (Empirical Risk) » & £ & % % %% #ix(Slack Variable) » 4 w]

A

B LMY G T A NREL A AT -
At l . — e e a Sl 212 0 2 s > 5
£ CY (G HE) Bt A AR B R TAA PR g AP g

TR R B fok b LT 2dkc (Penalty parameter) C - C fEds+ % £ 324 5 4 pF
PRSP AR > A AR A s

_ 0, ifly—fx)|<e -
ly_f(x)ls_{ly—f(x)l—s , otherwise (3-3)

FREf(X) ZRIFE-APIR- BF FFIRFELF LR (e-
tube) > FF M E A R AN PIIE 4 S (Lossfunction) B 5 % 5 FRIE 4 Jdc
PR S REGEAT A RA N % ST AR

M b g2 2L o dof) 3.2-1 #E] 3.2-2 siaw o

17
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MppwiE 4 LEeE 4

»

»
>

Error Error

Bl 3.2-2 st wiFpe L Ee EwEFL 42 S0t ) (¢x% p Vapnik, 1998 )

51 ~ 4% p 3t 5 (Lagrange multipliers) a,a*,n,n* > @3] ™ & PP p &
B Ffz

L(w,b,§ & a,a% ") = w2+ C(Y,_ & +ED)
- Zizlai[g +$§—yi+ (w-x;) +b]
-3 il & Y- (@ x) — bl = T (i + miE)
(3-4)

s ufBE > T max min L(w,b,éEa,a%,n,n") 78
aa nn wbgE”

18
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oL L,
—=0- w= _(af —a)x;=0

oL L,

»=0~ 2,@-a)=0

oL (3-5)
a5, 7 C—a;—1;=0

oL * *

a,a;,n,n; =0,i=1,..,1

b N (34 TH# b & ARG T ans @5 SVR % R AL

(dual problem) :

Maxmize
an

1 l % * l * l *
=5 2@ —a) (@ —a) (- x) —e X (af +a) + X vila] —

a;) (3-6)

Subject to

4399 5 = =44 (quadratic programming ) B 48> KfE P A R a; caf
’ 2 * I\ l * 2 s
PR a ] B w=) (¢f—a)x ¥ w-b Ed Karush-Kuhn-

i i

Tucker (KKT) conditions (Fletcher, 1987) #1F » & %]4c (3-7)~(3-8) ;% #7F

=Y. (a—a) x (3-7)
a(w-x;+b—y;+e+&)=0 (3-8)
19
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o MR E BRFEAT A5 (3:9) &) - £ 0 iR

fe) =Y, (ai —a)(x-x)+b (3-9)

vt L e B w R RIEA(3-1) 5 31~ 2haudd pho it 3 ge(nonlinear

mapping function) ¢(x) » A K S BPHE
fxX)=w-dp(x)+b (3-10)
el (3-6) VB E TN HegiER 2 B

Maxmize
an

—3 2@ —a) (@ — a)[p@) - ] — & X (@ + @) +

Zizlyl'(a; —a;) (3-11)

FiaNd dx) Pp(x) F &5~ 3 #k (Kernel Function) K o & #ci% &
K(xux) =) - ¢d(x) » 283 4% A 287 » K% 3855 (Polynomial ) 2 +%
3

S AMPAE S R PFHEST AT S
f) =Y. (ai —a)K(xx)+b (3-12)

K(xi,xj) = [y(xl-,xj) + C]d (3-13)

20
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Xi

L NSO R i B R

Wi &
& B (i p Vapnik, 1998)

3.3 & & -k =IERIHN

oy — T REAEE G FIRM G B ARY FAES RV RARL - BES
PIETFHE A AR R EENEZ Rt R E 2R AT

B PR SRR R 2 TREISIRIESR (R B E 0 2002)

Hem k= A ¢ 058 (Differential Hydrological Grey Model ) ( % #,1989; &~ =,
1993 )4 * PR B 7 83k > 5VaE 25 35 1 e s 2 S 1 {4 DHGM (n+1, r+1)
B od 20 a B in B 5 RAUE M o ST b R AR )G R T A R
R Aed S RITIE > KR AR E G RER L AR > ¥ a3 1Y L IT AR
otttk (32 3,1993) A7 F 44 ¢ 278 (1995) &4 - < R4
2. DHGM (2,2) #:3¢ :

21
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dQM(t)
dt

W ¢—
+a,QW(t) = by =2 4 b RO(t — 1) (3-14)
He QW@ Bz - B4t 3 TEARE (cms)
RY@M:af2- 342 Prgad (mm)

a; by~ byt Fdkc

(3-14) 5 5 cs > 42> =Rw i GM (L1) #5302 R ((24) 41 (2-9)

FO) o RH T S AAAlL £ A
QO@) + a;zM(t) = byRO(t — 1) + by RO (t — 1) (3-15)
zZW @) =0.5-[QW@®) + QW (¢t — 1] (3-16)

(3-16) 7 5 QW(t) 9 it B Q) 2 RipimE » £ QW@ & QW(t -

Dz &> ROt —1) 3o - & xfaf it g (3-15) ;4 ¢

0O () + % [QW(®) + QW (t — 1)] = byRO(t — 1) + b,RD(t — 1)

(3-17)
QW) ~ @Mt~ 1) + QW (@) + 3 @V(e — 1)
= bo[RV(t — 1) = RW(t — 2)] + b,RD(t — 1)
(3-18)
(1 + %) QW () + (—1 + %) QW -1)
= (by + b))RV(t — 1) — bRV (t — 2)
(3-19)

22
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(2+a)QW ()
=2 -a)QW(t—1)+ (2by + 2b))RD(t — 1)

— 2boRM(t —2)

(3-20)
2by + 2b, —2b,
QW) = Q<1><t 1) +°—R<1>( Dt R<1>(t 2)
2+a 2+a
(3-21)
ER =N
QW) =C,- QW -1+ C,- ROt —1)+C3- RD(t—2)
(3-22)
H _ 2—a1 — 2b0+2b1 — —Zbo , Y\ 2 .
#7 €= 2+a;’ ¢, 2+a; '’ (s 24a SRR = S
A E oA gl A ELE L F G A A B R RE T RIS
B3 Fe ik
06 =€, - QW —1)+Cy - ROt —1) + C3 - RO (¢ — 2)
(3-23)

Q: Ting (cms)

R: T ¢ (mm)

Cy ~Cp ~ Gyt 5% S

23
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SEig ™ (2005) AP in Bk R R - BAE G MR RERLTRLIAES
2 ¥ - AT R R A TR R R R R
e AT PEAFTY (2 s 01993 A 7 0 1998) 2 & F]=x it d® > gk
FIHE AL T 2007 £ fE2 A RER R RE LG LERT DA
EoTiokit A g B wEFTR Y Z TR AL HET SRS R ARER
Wt el ige v A fF2 ok IR S R

£S5, RARERRER R SR, S FERE AT o d IR ATE Y DR
B :EFRG A B g2 (Thiesson network method) 18 o F st %82 T-kix ) T3

TRk A e Ft (3-23) AT oG

SO0 =61 SO -1+ 6 RPE—1) + 6RO (E—2)

(3-24)

~ (€Y}
RO =0 =i s
Syt EEkEg A (m)

R:Tmagd (mm)

%<3m>ﬁiﬁﬂﬁﬂ¢ﬁ%ﬁ@iﬁ%ﬁ*w BB ol AR

fod ER—— KB BRI 2 S8k C - & Gy

sD3)] [ sP@ R®@)  RO®)
sP(4) s (3) RM(3) RDQ@) | . G
V=150 B=| s®w RO (4) RW(3) 2= gz
SOl sPe-1) RO@E-1) RO -2)]
(3-25)
24
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a = (BTB)"'BTY (3:26)

L

‘3\\:'

POl o
¢, = 0.9996
C, = 0.003462

C; = —0.003254

S, = 15.83m

R = 0.2704mm

B O bt R ek Sl TR 2 ARG R sk U e d R Bl R

i A i

SD(6) = 0.9996 - SV (¢ — 1) +0.003462 - RV (¢t — 1) — 0.003254 - RV (¢ — 2)

(3-27)
AR MK sk U] 8 ok R S
sOe) =sP(t) x5, (3-28)
sO) = s - st - 1) (3-29)
dew | Pyl et & ok TR AR L
SOU+D=sP@e+D-sPE—-1+1D) (3-30)

3.4 @l w BRI

iﬁj 77{ Z ?T}J‘ﬁ(’ ;lj é‘ {(xlﬂyl)' (xZ'yZ)' LELp] (xi,yi)} ’ Fé ‘%i %E‘\'riﬁb E’:—:—% ii? ?7 Iﬂg :

25
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f(x) =a+bx (3-31)

a = y—bx (3-32)
ZL 1(xl x)(yl y) Z]_ 1 lyl nfj_/ _
b= Lizq (xi—%) Yo, xi2-nx? (3-33)

HY x:a B@EpE
Xx:Tmaxd (mm)
y kg RERlE (m)
yi Tk (m)
f(x): k=B R3ERE (M)
a bW Y K

n:#&A#K

3.5 ok i {0 4% BF

Bk BARPER LR FE R ER Sl - e d R L T RS
o e BF IR BTG - PR RRE T F R B TR R

FHERRE B TEDBREERFRE (2408 > 5 F01979)

T3 AKTERY FRGEFNER PRV R RIMEA &AL ERE
vh MRk RS B Rk (L) ISR R S e B S
LR FUESE SN DI TSR LEEE SR U E Y ) 5

M g Ho LR

DK FERERRIES A R 2 AP A E ] dod 351 4

26
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% 35-1 RGP E AR ML AT

S B it 5L e i PR A0 BE 2
700rf 7 0 0.227769
700rf1 7 1 0.27871
700rf2 7 2 0.366778
700rf3 7 3 0.390836
700rf4 7 4 0.363266
700rf5 7 5 0.330714
700rf6 7 6 0.30221
700rf7 7 7 0.280705
700rf8 7 o 8 0.266516
700rf9 7 o 9 0.255547
700rf10 7 10 0.242862
720rf 5B 0 0.209793
720rf1 5B 1 0.260448
720rf2 5 B 2 0.344293
720rf3 5 B 3 0.364185
720rf4 B 4 0.337326
720rf5 H B 5 0.306748
720rf6 § B 6 0.281169
720rf7 § B 7 0.261228
720rf8 § B 8 0.249325
720rf9 HE 9 0.239534
720rf10 B 10 0.228113

AFEF FIE A B4 0-10 ] pF2 " & 2 oK = 4p B e 40T B COMT700 |
Bleb > = PR FEF M EERES HU 52 v ¥ T 50 COMT720 iRk o
BRFEHEA 0 LA MR F oS Tl S R A TE Y 2 Slch
700rf2 ~ 700rf3 ~ 700rf4 ~ 720rf2 ~ 720rf3 ~ 720rf4 > - @ & € Pleb e ffd > & w3t
5 234 ppFutFd o Wik i 234 ) 2 T, ﬁq?]%i#%;@ﬁﬁ"ﬁﬁf
S R o RN R s A WEE 3 RIS A Ba ek

(717 52= 0 1

27
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3.6 ot = B

AETHEY T w BB AR5 ARG B FGEL R R
WA FHBRAEL

#-_t% #ic (Coefficient of determination » R*) §_- =% & i % #cs4p b &
Sfpth o 5w T S ol BT 2 o2 (Glantzetal, 1990) » $3¢ ff ¥ chat i v F

m

= o A _hdc s A 4p M % dc (Coefficient of Correlation) % = - R? B~ 4.0

[

3

L2 EH e R2 ARG v RS AR -

RZ=1-2 (3-34)
SSE = Z;(y@ ~5)° (3-35)
SST = Z;(y@ ~5)° (3-36)
y=—%r,y® (3-37)

H ¢ SSE:z £ -T2 4> Sum of Squares for Error

SST @ %< = {r » Sum of Squares fortotal

y® el e

y T sapel

y BRI 2 TR

2= $3:5-4 (Root-mean-square error » RMSE ) £ | &2 B § & i £ chT = &2

BURIZ B enT S 4T TR R £ Y B2 Lk ARE L > TR TREAL
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