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Abstract

The global utilization of marine resources is increasing, and marine pollution
incidents around the world are still emerging one after another. In order to improve the
ability of our country's port areas to deal with oil pollution, this research aims to identify
the assessment indicators of the oil pollution emergency operating procedures from the
view of port marine oil pollution prevention, incident handling and post-disaster recovery.
To comprehensively identify the key elements oil pollution assessment indicators for
Taiwan's international commercial port, this study standardizes and considers classic
cases with marine oil pollution-related laws and regulations. Moreover, literature review,
case comparison analysis, Grey Relation Analysis (GRA), Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS) and Importance—Performance
Analysis (IPA) were also conducted in this study. The results indicate that prevention and
incident handling were perceived as the improvement items in the short term.
Furthermore, "emergency response team" and "integration of specialized agencies and
units" were treated as the most important indicators for oil pollution assessment. The
findings could be used in the direction of oil pollution emergency response plans in our

country's port areas.
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ZE7R(2007)FE F BT BRI SRR B A B iRa
He 5 it I P RH A% < ThRE B B B2 o de
Oliveira Soares et al. (2020)3 A 2019 4
L AAED PRI E A S - G
PHAHTT RBCRATA E » T2 PR ~
JESARE T S BURRYAN & » T HEPHBURRY
AMERy » PN B IR BIS AR S E T
2 (Contingency Plan for Oil Pollution
Incidents) & 15 1F 7 W9 {6 FHER HY 2= & &
7 » SEASEEATTED TIE RIS E - i H.H
FRELPUNE SR - EHBUR LEEE A B
BE s BATHIE TS YAt - 2 s
MRS BeBR B A THEE
TEETERE ) [REHEREER -
HEHE(2007) 0 AR R - ARARE H i
B R TR B R B S A 5 R
EE7N(2008)%E e GIS N ERHELL 1 gk
G 54e 2 4 VA RO G2 S5 P PN E S
FHEARYERL - BREENG(2018) HTIK BRI 72 1
R BTG G R TS AR
BEH(2012) ~ BH/KBE(2004) ~ 55 T-R%(2015)
PRET BTG QYRR B B bR o T ORERR
B ) INFEAHBARE R - TREE(2003) ~ i
[ (2002)5 3w P22+ P&I Club (7K
PRIFA 5 MRS (2020) & R AR 256



i

IR RIS PR ER(2008) 53— it i » oAty
R ~ 1R AR ORI R 5 5 2 A (2008) /i
TRBEELF IR ~ FHAR ~ B3R AR
R AR AR Y 72 SRR CR B 22T SR B 2 4
i SeRE

2 1 RoffiaE K RIZEZ SURRIENRE » ANHF
SEAEITER T B R - DA RT3 5
BB A G SR 2 R - Hor Al
(1) " ZHETTERAG o HETH - B () T
RAITTERA o AT FRETE - IR T
RIFEHB - A& AnE « (DEIREY) T &
HEE AR L RIZRTEE A T e HREES
QB A I - AR RIS 3 2R K28R

= F="1—% F=H RE111F9H

WEGETA R - SRR R R i e
o S e R R S NISE v R SR E P
# H M ATk T 5 - (A B ERGE AT
1TSSy - AT = AR R R 2
A o (Q)53EHEEY T RAEE ) K3RIE
HGTHIM S - KB T RE s Rl
FEAEAR - MG E A JHERESUE T B
BK - SRR T AR BRI 2 TR AGE e
AR B -
ABFFesE o ST B H R Bl e i B 52
LHFFETT RS IR TR
AL - S R S LR R 3

* 3 BRI aR SR

B TEE BT e
B WL | e | WS
T HTE A SR AT
SE | EEBUSREE | SRR TS » PERITIENRT
sl
SIGE R, -
B 5 SR i
KW | LR | L Bl
VRIS - A | LA - e
FIE | H SR
RIRIEER | o | mmm SHilE  RERESEH
2001 FE IS ARGER: - 1LH
A | MEAWREARE | SAEEER | KSR - COG Y
R 2
| RSEEER | A T | A0S
ihitah S| g LRz
PERE || WEG RN | BKE S
FH KR A AR




Bl TR EREE B EMZERZMR

L. B 1967 £ H AR & il e diE " i

WHSRGIRE ) - HifE LR LR B
SR h LA SR R HE
A gebiaatE - AR H AR RS
#WRCO) A B BiliG iR - A
Fo 11 iR B Pl - A 66 i

FRERBRIE A=A 51 (Eg RS Rk -

LB A f AR = B R T A
ARy 81 ENEETETE 5 A
1~ REMERITEE A - 95 v

AL T WA B AT R R A

i 5 T e R o B e o e i
WIS S (H B AR A B A T T EE
AESJ (ITOPF » ARG E) - £ H
CHIEEL - H ORENELRT » BRI
LT RAT 100 il b » RIS A
PR ST gt RS b i e o re bl
S B A A SR A E(PAT Oil
Spill Co-operative) » J&— [ FE: I B
t o 4 PAT HErGatERITE HARR
AL 7S AT 7S S R AR B i 1 7 o 25 R B
B —RE N EANlIR SRR -
RIS - AR R f g
Frfm I AT R BES I (T BB B AR 2
HHEHR S » 2003) -

. BB BEPEREARRE ~ 1895
BB TR R G ORI SE S ~ BITER
I A BB 2 Rl E R
TR A IR B 3 2 B+

AR B AR B B = e
e KRR BRI ~ TR

5 BT > TKES SR FRIRZL » B
B RAEL - Ui TR AR TE) -
21 {HACH A BORE i R e
TE— N HERR B - SRR S T E i
T [FAIRHE R BRI R B a
T - AR B B T B T B S —
1l oh Sk SR HO BT - SR BRI (R AEE
(United States Environmental Protection
Agency, EPA)WEEEH .2 —2TH »
YE s T B A6 S I A 2 7 Bk i L i 2 3t
W28 A T R - EPA LB A /K I8k
Y VHTERHIACY = S HE TR - 7S5
Vi 7 S i o U R TS g 7K SRR 7K v 1
B RS - EPA HURRHTER A E R
5 % b FEH PG~ #E FDE SR (Spill
Prevention, Control, and Countermeasure,
SPCC) # g% Jithi (Facility Response Plan,
FRP)HIAI - SPCC Hi R Bl it
AR BT IR BRI R
FRP EORFELEE i R A E S A 185 - I HE
i HE ST I TG 100 T HOTHITS FE R (PR AE -
2000) o

- B g ERAR G O ER R A

[EI7E ol & - ORF P 15 Fes B il
o 3 B G S [ K B R Y T B A
(Marine  Management  Organization,

MMO) - ANERTS BT ~ T H AR


https://zh.wikipedia.org/wiki/%E6%90%9C%E7%B4%A2%E5%8F%8A%E6%8B%AF%E6%95%91

fEEH F=1t—% F=H BB 111 F9 4

AR A AR B ) e kI -
Rl AR & 35X 2 v RE 2 2w EHY
B SRt 1 725 0 AR PR B DL R it
JiiE B RO L EER R M
LTS DLIR HE AR - BRI ETGTE
(National Contingency Plan, NCP)# #j
PR B AR A TR AIERT - 5341
JFEE 7 B 38 SR i 50T 1 B B g R K BT IR
(Maritime and Coastguard Agency, MCA)
DT et O« S 5 KB
I 1) P IS i B S R S S a
SRS V5 E S (ITOPF - S| ffe 5

atd) o

- RTINS < BTN R R R g

HRE R/ (Maritime and Port Authority
of Singapore, MPA) » i kR (B 1 ¥E
154474 ) (Prevention of Pollution of the
Sea Act) - W] i #) EX ¥ (National
Environment Agency, NEA) 2 & #i)4
M FIRY A T ELE G - MPA Hil5E i
JfE 22212 (Oil Spill Contingency Plan)fE
By U9 FE FE 2 51 & (Marine Emergency
Action Plan, MEAP)J#FS(ITOPF »
Iy e ) -

- INEER - INERE TS e A 1

EERERZ(2001 AN A is#E % Y (Canada
Shipping Act, 2001 - &k CSA2001)
A CAbAm K 385 JeBh1E 15 ) (Arctic

Waters Pollution Prevention Act)EiiE o

AR (2001 FENEAMUER) - i
150 AN F v e AL T A R 5t
400 AEME A B DA ZH FE T RS HEE RS L
11775 E = 21 2 (Shipboard Oil Pollution
Emergency Plan, SOPEP) A BEAE NI
RKBEGEE - &K S 6K
(Commissioner Canadian Coast Guard,
CCG)ZMEE R SERAE AR — I %f
Bl A - 2 BRI B R AR
B RO TR HE RS HE e A
B BB G A PRI TS e R S
B BRI CCG BrEliRIESET =
(CCG Marine Spills Contingency Plan)

IEEA » S8 TS AR IR & DA E I E
fits b vihys A S L B T R P B e
EAEIG BN - QIR A - 5 e
AT R AR E - A B R
B BB R AR RS e SR
T ERIENE - AR AR - R
TR CCG uh » ARG HEE R H.
HRESMH BIFE - ISR SRR
DA R € 58 SR 450 B 09 B 0 B B %
[l - ARG HeE ~ NEEE B R
(CACIE Y IEVN(SIsa Sdti SOtk
TR E B EmIE - SRR EHEOE
JE BT BRE - I B S TS
(ITOPF - SRS E) -

WM I $ L 2 5 (Australian

Maritime Safety Authority, AMSA)E &

SRS


https://www.gov.uk/government/publications/the-national-contingency-plan
https://www.gov.uk/government/publications/the-national-contingency-plan

Bl TR EREE B EMZERZMR

B S AR B ZRG T  BIR
15 | JFE 2 228 e 22 HJE (National Maritime
Emergency Response
NMERA) & ¥ fitt i1 By G » B
CHEMEm —HIBHESEEREE
(Maritime
Commander, MERCOM) f & & & BH ¥
WG FR /K S A T B - AR
Ko 3 MBHLIA - PRS2 A R
BHTBN AT - KEMER IR R
5£ REEFPLAN » E+RHERRTEE
& BN 20 8 e e R BT
EEE B fey 1 R o SN A A T2
Bt & B¢ YL I A5 3 177 & (Australian
Institute of Petroleum, AIP) - i
AMOS Ft# » A A A A B BR B
N HE A B R A S5 T & HH (ITOPF -
P H G ) -

- RERE  firREgHE " B
PR RE TR E - IR S
REREPUE B HERG A - 25— A is
T30 5 BURFH 8 o B e R B T 2 A T
BRE s BB PR TEEAS SR
TSGR T TR/ N 5 58 =t 225
R - BB B AR S R R S R
7RI MBI A @Al L T
REFER L ) o ST
PR TES TIFIREE R e
S S AV G Sl VT

Arrangement,

Emergency Response

5

5
%=

-

FRHHEER R 2 ek - N g A KRR
BT TS A B R A

2\ D%

V532 0 SRR ER R A S R A
BRI TS & I K] B R A8 A B 1 e S 3
BRI S B L < AHBAR ST - R
TRAYTEER ~ BEBH o PRIGPEH S YL FH AN
lRFE A HIS GS B /N AR - 1
EUA MR SO (e AR R - BOREE
SEIK frER B 43 M1 (Grey Relational Analysis,
GRA) ~ I A8 fig %6 0L B2 EH 7 4 1%
(Technique Order by
Similarity to Ideal Solution, TOPSIS),Z ¥ &
e wEavARIE CAEEES S(iG ) s o i
fig 22 B B B TR T AR AR B R P BRI 1 - ST
WAL AR BRI - PRERAHBRABL S 58S
S S AR RS R S T A T
ARG = » W TR TR A RSt B
Tl BT T eE HEIE AL B AR ~ AT
AR R BRI IR (T HR T -

for Preference

3.1 TRAHEFE

5 AT S M R — I o B
IHERRTS - IHEEWLRy 0 73 » 1’5 E —
REYE T LUK 5 A B - BIRT1§6%
I LAY - EHAERE T 2 BT -



MEST F=1t—% F=H RB 111 F9H

B I 1L 45 T 1 B 5 A/ I L P
I -

32 — iRt MBRBELFLS
RAMENKRIA(Graded Mean
Integration Representation
of Generalized
Number)

Fuzzy

2% /7154%MH Chen, S.H. Ei Hsieh, C.H.

2 1999 St A A — e AL ARG 88
RRE h 7K S L SRR AR S
TERAREREL — A LRSS - SR S8 kK
RN P EECRR - B 0 B
AR EHEES R N — e o
MBS w A WRELLUR ST -
1. pg RyH R WL BRI [0, w)
A AEME AL
2. pz(x) =0,Vx € (—oo,c] ;
3. ug = LR [c,a] By — R i B
BRI 5
4. pz(x)=w,Vx € [a,b] ;
5. ug=RCORERD, d]
TRy B BRIk R B 5
6. pz(x) =0,vx € [d, )

Hrfc,a, b, d wighhBEH - HO
<w<1:c<a<b<d - JRERLZ b
*ﬁﬂﬁﬁﬂu%fxﬂz%(a.b,c,d; W)ir * H
w=1 > H{%A = (a,b, ¢, d) g ZFIR

RRBL () R W ][] Ry — BB R SE R 3
RO [b, d] R — B B I EA L > AT
LGOBIR()—EH S AE » ALV RIR™IR
R o NZKERRIBEACFE R [L(R) +
R™Y(M)]/2 - AN 1 Fizs -

FH &R ¢ 5 f(2003) -

1 —fRALBRIBA=(a,b,c,d; W)Z BRI

REEEFER/GELD ¢

w h[[L-l(h)+R-1(h)]

P(A) == f(;”hdzh ]dh

(D

s — L B TSR B B — A (b =
A RIB T HIFoR Ry P(A)=(c, a,b, d; w) i
P(Y)=(c, a, d; w) » E%— A LBRTAS RS
A=(c,a,b, d; w).Z B AER (X 2) |

(L(x) = w(g),c <x<a

i(x) = —w(*=4 - (2

fa R =w(E) bsx<d -~
0, otherwise

l=c+ &R oshsw .. 3)

RT=d+EP 0Shsw (4)



Bl TR EREE B EMZERZMR

BHRFEARG) » 15— b
P (4) = S22 ik =

6
BRI TTR b=a DORFH] > FFLATT(E
P(V) = 22 RO RS
L AR ST » 2 FIAERT )
17 & AT HTERISIEY = (cb,d;w)
B — AL = A B P (V) = <222
A1 2+ = Ynind= Ymean)d = Ymay °

FH kR T AR T

2 — ML= P(Y) B

33 Jx & R Bk 5 T (Grey
Relational Analysis, GRA)

&K 0 B B 4> #7 (Grey Relational
Analysis) Fy JK (R B ERHY VY A58 /71
Z— IR ERREERY 1984 AT
(Deng, 1984a; 1984b; 1989) - Jx fagd 44T
T2 B R TSR A AL [ B 1y Ll -
I IR fie S 54 Bl Y S R A A B O B W 1
GBS AR R - B TR 2R

AHUE. » T RS 2 S R 1 Bl CR(BIARAE -

1999) ; HIFH R #E L. BAa b - thk

EAWREE . T - MGz e < R R
A HIEE B IERE S 1 (Hwang, 2001) » FHSE
Bk R TS SR T R ~
HEE ~ B RAYAS ~ il TREANEERES) b
R RTEA - HIFAIF S A
ANFTReEHERIR AR IRZR - REL - ERAIK
SR - AL - AR R HTIK (B
GIMTZ T - R TS E s B 5 e B
SHERB PRI oA TH o A RIE A
SRR » AHIFZE S BRBR 1 m] JE P s
DN - IS REEBUEE AN SRR 3 BT AE IR
(Bangchun et al., 1989; Su and Ma, 1998;
Tang et al., 1998; Wu and Chen, 1999; Lee et
al., 2002; Wang, 2002; Wu and Chang, 2003) -
IR - $R UK BB o BTk B A SOR A
RARZBhs -

£X; = (X, X(2),.. X (k),., X;(n)) -
i=12,.,n RERAEEE n HITRAE
BRFF - Al O ZBFERFIINES X
% By JK B8 B K] 7 22 fi5] (Grey Relational
Factor Space) °

X = {xilx; = (¢ (1), %;(2), ..., x;(M)),n =
3,0 i <mMmM2} oo, (5)

A
2

Xo = (xo(l),xO(Z), ey %o (K), ...,xo(n)) Eil
x; = (1), x;(2), e, x;(k), oo, x; (M) * 53
AR X thiz BIEE B xo R 2%
Fe31l o xi ks FRE R 51+ Rl (k), x; (k)R
Bl TR S BEEE Aoy () By



i

Doi (k) = |x9 (k) — x; (k)|

T I T £ 30y (e (R, 2 () ) T F 2K
IS B 571 o B x AE 3 (6) Ao (RO 5 B
TR K LE R

yY(xo (), x;(k)) =

miin mkin Api(k)+ ¢ max m,?X Api(k)
L

Api(k)+ ¢ max max Api(k)
1A

B xo (k) = x; (kW BIIIK B Bk 1R 8%
V(000 x,(0)) = 1+ EF R FFF15
2B+ 3 (7)th 2 minmin Ao, (k) s
B0 (521 » maxma Ao (k) 5 i
Do (W K 10 & € [0, 1HIFE Ry
41 HE 1% B (distinguishing coefficient) »
¢ 72 P HI 55 max max Ao, B {H i K
KEBE - DUHE & K B Wk 4R B 7=
BEEE S BN - O eSO IR B B R
By (o (k). x; (k) )AE B BB B9 A/ (B
52 2K B Wk RE 9 HE P (Wen and W,
1996; Wong and Lai, 2000) - — &1 & °
2 Y B R < MRS T A
MERF » HX & =0.5 Z % R ¥ 4 (Deng,
1989) -

£ R K B Bk (Grey Relational
Grade)y(xo, x )Y FHE ST » & KM IK

[5 Wk % B BUR 2 HLARUEER o BORS

I 2 2H KRR - L2
7B 25 K B
KB L ZAEAT Y 0 Bl 1 2] - 351k

R LIS -

= F="1—% F=H RE111F9H

IR el W P2 TSI 1 B - ISR 2 81
F2 510 B R TR R BE 10 5 B2 » IR Bl T
FEFHET 0 - HIERR 3281 x 8 781 %,
A R T R B2 A - R AR Tk RS SR =X (8)
T

y(xo,x;) = %Zﬁﬂ y(xo(k),xi(k)) ........ (®)

< X RIKBBRIA 7220 - o Teie
xi, Xo By (o, x )UK BRBRIR BT - T Ky Fr

oy WES - QX DT R I B B 22
(Grey Relational Space) ° [t » £ JK B
it IR~ 22 ] X0 RO B e 22 [ (X, T) | »
(0 1) 1 (o) Y (x00,). T
Ey(xo,xj) > y(xo,xp) > > y(xo,xq) ,

Eljxj >Xp > > Xg e
bt B AE Ry Ik B Bk HE e (Grey
Relational Order) » &G, p, ..., q :>) °

R 98 BTt S0 5 BE B AE 1984 H-F
fe Ik B G - HEEMR TR
K EBAERMAMERE Z FHETR
8 P B R gk 1 2 A B A R A A - A0
Al st AT R A PR B ROk 7 32k T R
R P LR R £ < S A 2K Tk BB i i
JE I AE AN A S B R EE S~ 5 S Y&
£ RO R 37 DR R 2 i FE I
%o HEEm Ry EE -



Bl TR EREE B EMZERZMR

3.4 IBEEBLEIEF RFE
(Technique for Order
Preference by Similarity to
Ideal Solution, TOPSIS)

TR SR 7% 8 Wt ey 75 G B8 T A R B
HRIHERCRHARER - BIRA
TOPSIS JiiLzK#EATHES » SRk 2|
Hwang and Yoon /& 1981 & ffr &% 2 Hi 2k
By — 8 2% & M aP AL ik - ERAMEE
— 5 A IRE  FEARIE 25 B MR AT YL n e
72 R vp B B T A A R A 0 I
AR R TR o HER
BUS T B N — S B i K~ R
J& 1 f% /N i IF B4R fi# (Positive Ideal
Solution, PIS) » Bl —3% 28 &8 14 i /> ~ BK
KB Az B P AR (Negative Ideal
Solution, NIS) » FE L BRI

Stepl. EREFALARE - D = [X] ’

mxn

Hei=1,2,3,...,.m;j=1,2,3,....,n°

EE, £y E, E,
A| X X2 Xy Xin (9)
A4, | Xy Xop o Xy Xon
A, : : :

D =
A, | x, Xia X Xin
Ay [ X Xpo X, X,

FEAROAFRREIT AR AR
m fil > BTG 2 A1, Ay, ooy A 5 FEAGYER] E
A nfl > B HERIEy By, . B o
X RS 1 ETEBE B R

IR IR EHASE - BEE TR Ry m] B AR
AR -

Step2. IEHLFMEER R = [rij]mxn’
i=1,2,3,....m;j=1,2,3,...,n°

x,,j

= ,
rll m
2
Z Xy
;

... (10)

FH A 25 5 £ 8 AU BR A7 ASSR A
WO L (10) Z JRAG RS {E IE AL - 215
KEA — St BB AL IERAE RS
{E - Mtk n] f5 (D Z IR ERE i
B o 7y 2RO T AAE R AL HE R E; b )R
s EIER LR 2 MH -

Step3. EITIIREEMLIFEALAER VvV =
[yl v imL2.30m i j=1,2,3, n -

UUZW}"TI’]” ~ V=
Wi¥V11  W2V12 o WiYyy T
WiY21  W2V22 © Wiz T

WnVin
WnYon
Wnyin ; (1 1)

WiYii  WaViz 0 WY T

Wi¥mi W2Vmz *° Wj¥mj = WnVmn



MEST F=1t—% F=H RB 111 F9H

FLAE 15 AR A R A AR P 20 (1)
i FORMIRERR WY REALAEL - wy Ry A HE
AUEE j ey REE -

Step4. TRE EE (v KA B EHRF
™)

r (maxvylj € B),
T (vt li=12,0m

={v v}, vl vt} (12)

_ (miinvl-j|jEB),
o (miax”ijlf € C) li=12..m

={v1_,v2_, e Vj ...,17,{} ............. (13)

H=(12) A (13) B JBRITE KR
B MG - C R/ E - E
TE B AR i Bl 2 B AR 5 1) - TOPSIS fiy
o R ML HE QI B 5 OB OGH R
(Monotonic increasing) B¢ B ] & I
(Monotonic decreasing) YA 3L 4E

#E HI| (Benefit) J& 14 H i 3 4% {5 7 K R
It ROK - RS B AR IR Y B A HE
QI (Cost)HhFEAL E /My K - R
B ERE K -

StepS. AR &2 WM S B IEHHE
M E B A EERE : 2 RsTBls™» K
st EAXFHATF XA R AASFR

st = \/Z};l(vij — v;')z 0i=1,2

s[=\/27:1(vij—vi‘)2vz=l 2

Step6. FtH FHH 2 ¥ SN IEEERY
FHE BT E &

Si

i=— V==l
S; +s;

B ELES %H??%E%L
B AR ERESTE * T

Iﬁlﬁv%f%‘aﬁéﬁiEE%ﬁ@ﬁﬁﬁi%@ﬁﬁ%@
EHEE - FRE(16)# - 2 CGFRIRTTEA
IEHAR v S RGIEE - HITEA
R RERRRRE > AIC =15 BFHEARA
B - AIC; =00

Step7. FIEGEF

B R T R R - JIZ
38 2L (16) 1 CE & R/ TR TE T %
LEZIER - HGEBET 1 RoRI
ATTRZH GBI RS -

35 EERIEE &

(Importance-Performance
Analysis, IPA)



BiBR M SRR EEEE ETZERZMR

LR IR ¥ 53 A7 1 (Importance-
IPA) & H
Martilla and James £ 1977 F£42H » &
RREMEREHEE L BWEESE
% I8 A [ o B e R B L R AR
J& ; Chou and Ding (2013)HI] {5 A IPA EF
i AR R IR 5 i

IR BE » TPA 5 % i e e 765 o B B 1y
mTH HIEEHIZHEEEEE
BB B Y S 2915 43 B i — I —AE
F#i 1 (Martilla and James, 1977) » H ¢ #ify
KRB EHIRBGBIENREREE - i
il 1| 5% 7R JBH 2 9 I 65 & 1k S L AR AT
T Db A 0 i R A2 ST I PO R FR - 5
aitE 3 PR - HASRERE R AN
% :

Performance Analysis,

1. A RR44E (=5 1& (Keep up the good
work) R % ¥ It S IR Ay 8 IH
HHE S R EREESES > R

RS E R YR R AR ESS > H
AU EFEILRSA > PiEEFH T
APHE L -

2. B 2[R E 4% J71& (Possible overkill) :
TNEEHEHEGAE A S - Him
BREEAIRS WA HEE
TR R B RS F) oAt B S S Y
HH E - JRE1E SEIE H AR R K
AR Z ¥ 52 -

3. C BR{ENARL & (Low priority) : 7R

FE 2 S A TE I S B i R R T R
SRR A R NV (o N AT e
SRR E M

A

[

4. D £ ¥ & (Concentrate here) : 38
REE NSRS IHER S - E
WEREAE » R EEEELSE
IS - BRIUR IS K32 A58 61 H
YR {7k HE -

& &]?1%%%"31 iy e ;;%%%Eﬁ Fr
R = 55 A e R o/ itles R PR $~F
* CE[R D[R
g9 B6 /B e E Fr R | B /N ok 2 FE B
HEMEE

FHRKR : 2] R

3 EE-RARELTE


https://www.webofscience.com/wos/author/record/19844789
https://www.webofscience.com/wos/author/record/15009213
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(2~ BE B SRETREEE
BT

4.1 FEEET ~ SR EIER

AW FERIBIIERET T - Sl RE B
i3 4 NATY I SRR - FEfE
ASGEREFT < SRS I - Ei
B EEN A RTHIGER - ERA LY
SR P 1 B B A e 1 Y P T A R,

WAL 4 AT

AN ) B R T R A o B B IR SR E At

AWZELAFEFE R EE TR - [

WA RPN FIEERET - BRESIHE

FHERERN - FSAEEE I Rl -

PR

RIRIER TS - AT IR - 5

K 4 BEMTSRERE BIN R E EaR R S R R AR

F—alor Ry TEARARER )~ SR
Fo T AP E e BRI S R BRI B T
IR SN 2 R R BB
SreR X oy TR )
FHEAML, -

TR

e . . Mg | B
| % | PEER PR R BN EE | foge
01 | g | TSRS RO M AEER | QAL |
IR © QB1
02 | J ﬁiﬁﬂﬁ%’%lﬁﬁkﬁi‘%ﬁ%%ﬁ’ﬂ%@ﬂﬂﬁ'ﬁﬁﬂ%% ggg NOD
= " FE EHE - O T IO R MV 2 R R A T8k | QA3
—H\-ﬁ 03 %’fq:{ﬁﬁ\;ﬁ% %i}ﬁ%ﬁ%‘% ° QB3 NO3
i Fipk B LRI - BEABAEIS R |
B9 | 04 | prampmm | FERdmHERTIRERE BRI AR NO.4
FTE - QB4
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NO.13 0.6290 19 0.6144 19 0.6503 19 0.6195 19
NO.14 0.7647 11 0.7665 10 0.7189 13 0.7238 13
NO.15 0.7471 12 0.7379 12 0.6856 18 0.6713 17
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NO.2 0.7320 9 0.7667 7 0.7963 0.8193
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NO.4 0.7927 0.7930 0.7931 0.7870
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NO.11 0.6335 16 0.6888 17 0.6934 16 0.6921 17
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NO.18 0.6553 15 0.7054 14 0.6986 15 0.7330 14
NO.19 0.5729 18 0.6478 18 0.6842 17 0.7051 16
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