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Resources Engineering Resources Engineering

ABSTRACT

The hydrological model, often known as the closed model, typically assumes that there is no
groundwater exchange at the boundaries between catchments. Yet, this assumption is rarely
satisfied. Therefore, this study selected five adjacent catchments in Choshui River Basin and
calculated the effective catchment index to determine whether there is groundwater exchange using
water balance data from 2011 to 2020. In this study, an open rainfall-runoff model was used to
quantify groundwater exchange. Nei Mao Pu catchment receives groundwater, while the Long Men
Bridge catchment exports groundwater. The performance of the open rainfall-runoff model was
superior to that of the closed model. During the dry season, streamflow in the Nei Mao Pu catchment
was overestimated by the closed model while being accurately predicted by the open model. Annual
average groundwater exchange in the Nei Mao Pu catchment is 472 mm, accounting for 22% of the
annual average rainfall. Annual average groundwater exchange in the Long Men Bridge catchment
is 340 mm, accounting for 11% of the annual average rainfall. In the dry season, the proportion of
groundwater exchange to the rainfall was 55% and 19% in Nei Mao Pu and Long Men Bridge
catchment, respectively. This study suggests that groundwater exchange is an important component
of the hydrological cycle. The evaluation of groundwater exchange may increase the precision of
water balance estimation and related applications.
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oKl (catchment) ZARIEHEIMTY - A E
T E A SR HE K i - L 2ARER 0] [T
HEZ i (basin) - AR M EASE R —EE 1K
R F B B S Rt R B L R
NAEIy7K4E (divide) = E 1 MATESEMELE (Chow et
al, 1988) » MBS Hm L AZREER (no-flow
boundary) - E & DAF LB S EGEONE T E
HYRTE > BoR M T KRG BiE R B LRSIV
FEE T ERFE - A EKIENTEE BRI ARE —
) EFE (Condon et al., 2020) -

KPR E 8T EEERESEKE - FR
HETIRE - TEE/KEMU M KT HESE &
FHE B K EIRE S )74 « B /K e e
MR - FERR -~ A8 - ZREE - mm AR LAY T K
it (Inter-catchment Groundwater Flow, IGF) ~ E&#i45y
KEEHY A R B KDL R /K B8 (E5 (Kampf et al,
2020) - ZESMIES AN AR ZBF MRS - R 5
M 2N > g EEKE S LAV E M B R R
EHMR  EZFERET » fIKEB(LIERERERT
1% (Wang, 2012) » i {F4 5 RS B 5 i AR ] KU
T BRI KEELATE R A REER (Rice and
Emanuel, 2019; Safeeq et al., 2021) - f5{E1& A 7K iy
R E R ZE S =@ E - 7R E R
K Pt - FLAY Budyko ZEf&EL L vovich Wil E:
Kl R R R B RSBV RES: (Budyko et
al., 1974; L'vovich, 1979) -

S/K&E Z MR N7 (IGF) BR T2 20m 17K
B BT - YNV AR BB - SKIE A AR
UIRE LA R Rz IR LSS » g sg /Kt T K
I EEKE RS EAVER] - RBEEEZARS IGF 1R
IR » [HAHEME (Ameli et al., 2018; Bouaziz et
al., 2018; Hellwig et al., 2022) - ii5i5HEFRET
IGF 7]{L[%F= 20 % ~ 30 % (Egusa et al., 2021; Le
Mesnil et al., 2021) ; FE R E T - IGF (L& & 10
% (Pellicer-Martinez and Martinez-Paz, 2014; Bouaziz
etal., 2018) - (AL > IGF fEAFEIBFRE R E T » #AT5E
% By /K S o EE BRI 4H A (Frisbee et al., 2016; Le
Mesnil et al., 2020) -

TER LAY @SSOt E 28+ - (Bt KT
R Z B iz @I S /K0R (regional
groundwater flow) &7¢ b8 K& R IFEK
& > R RIS /KE g m i i 7K 1 SR K
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& I [ BRSO T 7K (Fan, 2019) » 827KIE 2 i T
KBRS BEG 2R LREALE - (LM T /KAE
& WX ER/DIVEEREEE - IGF #BEE
(Schaller and Fan, 2009) - Liu et al. (2020) ##—F¥5
HHEZR (AR E (aridity index) BOAHYER /KT B [F] Y
et oK - R R s Bk N KRS K& Z [
BN R Y B K - A T AR 28 AR T /KSE
HARYIBIE » AH St > TR oA 5 /K W BRI =] 8T
%% (Schaller and Fan, 2009) - E&EL/K 78 EEAYAH
FRT » &2 EGHEEE SRR &
LB T KA SR /K & 2 P AR < fEA1 B R
B EE R A a8 RS - B
JE 2SN RE ~ TR ARSI T B E A RE R
HNK REFHVRE - BEWRHEE IGF (2 s
BDK pa RE S /KIENYE S (Charlier et al., 2011;
Frisbee et al., 2016) -

ER I KIS KE 2 [E5cEg (IGF) i HE
PERA - BALNEE - NI TR IGF 17 8RR A
MEEHES - HAl o7 ERBA =M
(Bouaziz etal., 2018) » 43 FlE3hERLE2E (Charlier et
al., 2011; Frisbee et al., 2016; Alvarez-Campos et al.,
2022) ~ AR EEEE (Ball et al., 2014; Danapour et
al., 2019) DL K /K E#r% (Le Moine et al., 2007;
Pellicer-Martinez and Martinez-Paz, 2014; Bouaziz et
al., 2018) - HERALERE T 22 A I REERIEHEK 7>
AR AE/KE R BRER B i B U R R AR = > (153
TEIEREREIERN - omaUsEEE AR Rt E
SEEARRA - B 3t AT R K T R
MRS W REL S TRV B TR T A TS - 1T
K T AR RV E IR 5 B - AR R I2b 73 »
kT a DR A AE R EKE T8 (Effective Catchment
Index, ECI) (Liu et al., 2020) 515k IGF &3
PEAD - A SRR R AR AR B A IGF -
i - A (Lumped Karst Simulation Models)
(Hartmann et al., 2014) ~ GR £51[f&%] (H K& GR4J
1 H KRR GR2M) (modeéle du Génie Rural a 4
paramétres Journalier, modéle du Génie Rural a 2
parameétres Mensuel) (Le Moine et al., 2007; Le Moine
et al., 2008; Lerat et al., 2012) ~ SMAR (Soil Moisture
Accounting and Routing) %Y (Le Moine et al.,
2007)~abcd A (Pellicer-Martinez and Martinez-Paz,
2014) DL R 5 K SOBE AR i A (Bouaziz et
al., 2018) % -

BE PRET 2 b 7T R R B = o A7 TR B B A
IGF » {H_Filtpiie J7 A R B RSB EEATK



HIFTNE » PRIEE A2 228 ade (S 2 /K St g VA
IGF - F&HH SRR ~ i A RBBA R S K 0
Fb HRH IR LUA R K5 (Effective Catchment
Index, ECI) Hi Hf | /K z2 #4 & 8 (groundwater
exchange parameter, Xg) EEFEIEAHERIH T /K F 251
SEKEREREE - LIS AT HEERUS FE AR
FMESBEANRE » A EIER abed FEHEFEMTE
FifE AL (Pellicer-Martinez and Martinez-Paz, 2014)
MG IGF AU A/ NELR [ o ABHSE LUBZKIR I A8
EKEIE BFR R - HAVERHE IGF /K F
HUEE S  PRET RS IGF B RaHlE R - H#EK
SEETHYEERRAZIE - FEFTEE KR KR R
JEFH _HYAEREME: -

Z - REEESE

2.1 EEKEM T IKRENIR RE

A FE A A & K& fE ¥ (effective
catchment index, ECI) (Liu et al., 2020) ~ 3, F 7KZZ#A
£ (groundwater exchange parameter, x,) (Pellicer-
Martinez and Martinez-Paz, 2014) (F* 2.2 €i/14H) £
S KA &S KIE R ENRRE - ECI @RI T

ECI= Iog(% ........................................... [€h)

Hep o Q BFEMRE (mmiyear) » P RFEHN &
(mm/year) » E R FIIEEZESEEL (mm/year) - ECI>
0 FomiE ASE/KIEATHY T 7K &2 7 BB SR 7K Ay
K o BBRIOH N KAVEE/KEE (gaining catchment) ;
i ECI<0 FRBEFIG/KIEAHL N KEZ TN AL
KEMH T K > Bl N /KAYE/KE  (leaking
catchment) ; 5 ECI #3374 0 Foon G2 /K@ a5 Ko M8 1T

2.2 $IBA% 4 abed BEELEFRM AR abed
1=E

abed %%y Thomas (1981) #EH A REEHEE
FEPR- A > B E TR - SR EDUREE
AEBEBE B ER  ARFELEAK
&= N K SRS ER > FERAE a b
¢ DUK d FHIO(ES - W 1 v KFEREm AR
Bl B AT HR & - BRSO FKESE
KSEIEAERF ] 8L K i B LS 5 Ay AY -

ZEMEAAMEREKE » ohilE g ek
&= (S) BT gt T/KE/KE(G)  WE 1 s - {555

R 1 abcd EHESERPERERFIEE

28 B k-=Fivd i
a R AR RO R A E ) IR 0<ac<l
b Ttk KE IR mm/month 0 < b < 4000
c B IR ARSI T K@ IR fERI 0<c<l
d T ERHE T K@k R B R I B A fERI 0<d<1
Xg KA S8 R Xg>0
EARE B ER

L®AEKE | HEER

T ARAE iR

WF kA kS |HEER KR

1 aIEEfEth KRG ZEMT abed HEREE



tEA - EEmEKENE A EAERE (P) 1
A EIRZARAL (B) » EREER (Qud) BT
KHE (R) » L HIRH /K Py Al Ee iF

Si—S fleifEﬁQd,ﬁRt

abed 55 X b > EE TR K FHE
(evapotranspiration opportunity, Yy A& B EEzESE
BElE H TIEEKE 248/ (Y =E+S) » BEFE MR
DzEEHIr AR KEN R AKE  BINEERR
WoKE (water availability, W) e A EMELEH +
EEKE YR (We=Pi+Si1) > BFE A LE g
RER A& - FIREZRSHE (V) GBEATUKE
(Wo) Bt (E3g R G ik i 1% s e 1E
B AR a f1 b 280kiE - WlE 2

_W,+b
2a

Hrrta By e RN AU RAIE - gRE T
ROELZRHE b Bti#EEKEER -

Pl REZ SRR (Yo EcsaE H BN
(B 838 HEHEKE (S) ik 28 LifgaK
2 LR (b) BUBS RS (Br) 28 - B HEEE/K
B LR (b) #oR ATREZA S A EREN ik TS
KE 5 B > ETEEZESEAL (Be) MUK > HIREZES
AR RETECAAEIRZASED Nt R e/ KEHENE
ZEEERUT ARGy -

W, +b
t )27_'[

Yt
2a a

(

Yt

— a=0.5
— a=0.9
— a=0.99

Wt

2 abcd REIPTOIAER AN (Y) BB RKE (W) RIED
{4E a M b MfESEIES
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ARUK B R A BB Z R s B
SBL N KREE (We—Yi=Qui+Ry) » ZFEHZE ¢
KA - EEESRELH T KE AT

Qu=A—C)W—Y)

R=cW,—Y,)

2% ¢ FTor g HIRE/KERES T T KRy
EEB > SRR AT i TOKHKE -

FE R T AR E PAZUK P &40 - T
JE I T K Z Y K Rl BT (R

st N /K E7KE PR AV REAER (Qg) B T Eith
KE7/KE (G) st RarKEER

S8 d REKIE NEHEL S /K Y R
B (7) R (9) A (8) AEeHi% -
T KEKEREKER -
_cW—Y)+G

G=—t e, 10
! 1+d (10)

TEJ4GHY abed AV » N5 RE G2 /K & 2 fTE
M BFEEKE A BT 24 TAHZEER A Pellicer-
Martinez and Martinez-Paz (2014) abcd 4 EfE= » &
EENE T HH KB RER (Qy) FHRZE
TR R RS (Qo) HYZBFZFRATRESZE IGF HYSZ 2
PRI AR FT P A LR SO B N 21T RR %

Hor xg R P KSR 8 -
& Xg= 1 TR BRRHE R Kl

RNZE] IGF L& - RIBILERM & X <1 TR

INAREIREER > B RN A RS R KE
SNRENFTEEL - (AR IGF 1R KIEINRE) 5 35 Xg>
1 FRFERA RS 18 2R Ry IR R A AR
MME A RBEER BA K A E K& L4EHY IGF
FritE&HE - 3% IGF (F9KEAREINIRE - 1R
¥ IGF i A1k ~ AR AEEE (Bouaziz et al.,
2018) - IGF a]#EHH N =&

IGR=(1Xg) Qg t crrrrerererevveeeeernmrsssssnsee (12)

It - 1IGF=0 Forie/KIE R 1L 245 BB
HEASE/KIEHTHE T /K EARAT  1IGF >0 ForBRAE K
YK E ST A/ KEAY T /K Ry



T/KHE/KE 5 IGF <0 Forie AE/KIEHL N /KE
A BERE S /K E A N 7K > Byt R KA EE /K »

2.3 SHNRERFHETGEIRIT

SyBAEbEEE (split-sample) 23t K SRR 2
BULRINYJ57% (Klemes, 1986) - B fd )T A REAE I}
ERMEL » —EHINERIE » S5— BRI EeEs - o0&
JIEBERRT B RAY 50/50 B 70/30 2 4f - A
AR M 7 AR R BB AR R P E B 2
BEHY 774 (mixed-bag approach) HiiE A FEFEE 5k
TRV EE% (odd-even approach) 247 Ba s &
(Arsenault et al., 2018) - AEFFERE S EHREFF & 5L F]
MR A &R Mann-Kendall #3705 (3260
1 MK test) (Hirschetal., 1982) ZKiaE R ksl - 75
AREHEAEEHS (0=0.05) RIFRASTEE &
RIIER A 50/50 77 BrattRIZ -

Ry 1 (7K ST Y R 78 & i 27025118 £ 7K 1 P2 R -
TR ABAR - ARTST RS E A B A LR TR E
HBHE S K@ B PR AR AR 28 W LA
BERERCR  (Volumetricy Efficiency, VE) {E BiETI i
LAY H ISR E - VE B RIS E B &/
Ebf] » VE=1 Ry AEmERl » VE>0.66 ~ 0.33<VE<
0.66 - 0=VE<0.33 BLF VE<O0 4R{EIEREL -
i~ PHLL R GENURESE SR (Ecrepontetal., 2019) » B

A

(a=0.05)

RRERTABEMAY

HAtrestaiEgLt - VE A BRI E A ERER
B MR EI R - Bt E =0 (Crissand
Winston, 2008)

n
Z|Qt,sim _Qt,obs|
VE =1-12

n
th,obs
t=1

Hrr o Queim A5y t {E A HVEBER & - B E LR
FEIRZ HEF 5 Quobs A2 H{IEFBUHNRE 5 n FobfF 720G
AR 8 -

ABFFEEA 2011 £ —H & 2020 4 H - 3
10 £ A ERIHRTE abed FEFG-EMHEAL » R E S8
HIREF? - A& 3 A » A ZEEk ] SCE-UA (Shuffled
Complex Evolution- University of Arizona) (Duan et
al., 1992) JEEVERE AL HARE VE - AIREE
FRT a, b, ¢, d FEUESE I BREVIATIEESK
& (S) ekt N E/KE (Gy) DAKGARE/K
HTNAKSHAS L (%) FRERGE © WIZEIEMH S1 8l Gy
LR E Y B B — PG THEV (warm-up
period) SRR - ¥R LA KRN E
EAHHFTRE S1 B Ga 5% &5 200 mm (Zhang et al.,
2020) - HERSBIRGIRME (FITAREE) e T
0<a,c,d<1-0<b<4000 - xg>0 (Martinez and Gupta,
2010; Pellicer-Martinez and Martinez-Paz, 2014) - {§

_______________________________

! !
18 50/50
R | 1 e
W Lk ﬁ‘» 4 bed « B *%‘% IZ‘J&
Fit & 4 %34 (abcdx,) | S E
: TR
#I A SCE-UAR 1t 4 k4 0<acd<l
3 0 <5 <4000
X>1

StGREHH
M AL

% 1Fabed i A 53
}
AT 3o R
3 EESHNE



ST RH AR E R - - 28t
78 HATE R R e R S Y R - MR A
TREEIR/DETER  AWTE R T e i BIE BRI RE
BRI EL R A STRATT R - Bt /K&K
fiti/K S FEIS R BRI T Y 0 FFG: » RIEAE
BERESEH % Bl T IEEKE S) #
N KEKE (G) EhEbEn i 2 EEEE(L - HIY
ERERIRHEARTREZ S8 -

A2 VE ~ NSE (Nash Sutcliffe Efficiency)
(Nash and Sutcliffe, 1970) DL &z KGE (Kling-Gupta
Efficiency) (Gupta et al., 2009) % = {5 fE Ak S At
BER BBEUARE 2 & - K T EZVIGEY
BIENEROR B RE - RS — R R THEE HA
SN A R - & A e SE TR HIBURI (E A - _F i
Z{EHERE EER 1o NSE EaP /K SO EI R A
RAVIEE Y — HEENY — % 1 2l > NSE=
1 TR E ETEMEDHIE - NSE> 0 Fon A FoH
BB DUEIE N R PEORME - 8% > 0.5 RIATHH Ky
EHI4ES (Moriasi et al., 2007) » >0.75 TRERIFE
IR E4F (Martinez and Gupta, 2010) - NSE & /=05

n
Z (Qt,sim - Qt,obs)2
NSE =1- -2

z (Qt,obs - Qobs )2
t=1

Hor : Qusim /55 t {E HAVEEERE  Quons /555 t {E
HBHTR R 5 Qus A THIBUHITE + n A -

KIS AME A KGE A2l » KGE £
BT ERARATAH R (B > BE B O SEM i S AR ORI (B
BUHNE =~ A —20 4 - KGE 5 R #ERAME: (correlation)-
gL (variability) DU {RZE (bias) S8 —=(EfH: > H
HEIZ Y — o2 1 Zfif - #i28 KGE=1 1 NSE=
1 HFoRERI S A EIEHIE - BN EEE A E
BELE#EAY(Knoben et al., 2019) - KGE >0.6 B[IA] 5T
SYE B4 (Patil and Stieglitz, 2015; Zhu et
al., 2016) - KGE & 1= &

KGE =1—\/(r —1)? 4 (Zsim )2 4 (Lsim _ 1y
Hobs

Forp v ZAEEHE BB E SRR (R > osim B oobs 1
T (E BB AR > psim B paons o PR HiE (L B2 HE
HMERTEE T (14) 5H9 Qo HIRE (15) =
EPE,‘] Hobs °
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24 ¥R HER

ABH5EFEH ECI B xq AT B R i Ut =K
SKEAREER - RS N KEKE—E R
17K SR AT BRI S K K @ AR A2
BT E A fE Rl (Pellicer-Martinez and Martinez-
Paz, 2014) > #EDLfEET IGF AV RTRETR RIEL AN © FE4
SRS BRI T OKEKE (G E/KIE)

= BRSNS 2RO R AELI S8
RHFT - s € IGF FRBARIIRAE (i.e. xg=1) » #h/D
IGF B ARYER Sy » RITEAHAR B 3t T /K& /KIERY
IGF ZRHU - PRI e & K

Qs=RR(P,a,b,c,d, x,=1)+> F s x IGF,

L=1

Qe By G /KGNS & > RR K abed [ 2L
Ao fECa b c dllk xEHMA LS > &
i oxg BTE Ry 10 P Rs[ERR > BE{E— G S/KIEAH A
Hi KA KE (L $/KE) A m @ > Fe &y IGF
e L K@ REE G K@ o ic S8 > &EN 7
0% 17/ - IGFL & L /K& RHEMH T K o ifif
g R KEEKE (L 8£KIE) s HEEREN
A 01 F R I A SR S RS

Q =RR(P,a,0b,¢,d, Xy) .ccooocoevvrrrrrrrrrrrnane, (17)

Qu By L SKEAYFBER & - RR £y abed [ pi 27 5
Ao fEfca b o~ d DUk X FERBA A SE - P
FslEEp - WIRNFRE L SBKEIMNS - Frasii 28z
Wak 1 - m&AERRAEEERBEEKER VE
SRAGRE H LS8 » AR > DURE
IGF HYS [ BRI (B E BIYE - iSRS A ]
DL T RE I A e ks My st 7Kt - (B f0A
2 E DT T IR MBI T 7KORA ©

2.5 FHKERE

KRS T LR S LG PR B 2
ZEE > 2R 18T NE - ZREERENTI
UK ERAEY 3,157 I A H - EEEE RHAU -
KR SO SR SR AR TR IR - A e
IR TE AR AR BK R IE R FE 52 - TR it 81
SPITAEE 2,000 P50 B Horh DUE g A
KBRS ETERR (1,956 AR) TiFE SR
{RHY R e P ARG BE Azl Sk & (818 AR) - B



120°30°0”E 121°0°0”E

24°0°0"N

23°30°0"N

4 WMRESE

A EKEBE A HEKEM R EEBEKEN
& SIS KE (EEEEKIEHEFEFIEEK
&) RIS EEKIE - RIEBEKEHA > 40E 4
Ziv

FE KR EEE M A B [ 7S R A
(s ~ THE) g ziEs (WE - HE WHEES
gJg) - 2EEIIEE P - BB EIIE g8
B RGN B AR LTSRS (Hsu, 2021) »
T A Y U R L T /KR B B i i i B A /K
[ 7 [ A

2.6 ER

ABHFE B/ KR AU T B2 /K & 2011 - 1
F 2020 4 12 A > 4 10 FFHVR R ~ R ED R TESAZE
HHER - WEEKENZERAEEERGES
BAFH MM ER 4 (Taiwan Climate Change Projection
Information and Adaptation Knowledge Platform,
TCCIP) feftaygdts H&k - Bk mm/iday » Hze
FEIREATRE Ky 5 km x 5 km - R & & RIAIZ R H 4K
RRERKHIBHR BERY /K SO B Ey ems > ABFEAR
B o B H AV B K& R - RF B i i R R
mm/day o JEELZE SR H ERHAIE K B R BON K224
2 (European Space Agency, ESA) it It >
GLEAM (Global Land Evaporation Amsterdam Model)
FRHEE - B R mm/month - ZEREFETELY Sy 25 km
x 25 km (Miralles et al., 2011; Martens et al., 2017) - 4
BHFERE bl =fEE R B E R B &y mm/month 7 3
120 Y A g BRI DUETTIRE AT -

= EREW
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A FETIHE
o 2P
W
e ¥4l
X2

HF KB
| |

T 7J<$§?$ L]
A

0

-0.1 0.1 0.3 0.5

ECI

5 BMEKEIER(EC)BMTKITIBESE (x)FIAE -
WREMEEANFIHEKERPRERNMT T k3R
(IGF)1E#

3.1 EXKEih R KAENIRRE

AR FFAREKETEE (ECI) Bl T/KAL
RSB (x) WiETEEME IGF =M E % KE IR
& < ECI>0 B x> 1 Fom3ih /K2 MR i
SKEE R - ECI<0 B xg<1 RIS T /K2 A
PR AR S KBS - ITEIERI (R 00E 5 Frr
FAEIZE 2 IEAHRE (r=0.5) » H—25ErPEFIBEK
& Sl i T K EKEE » NS KIE i
TKAYEEKIE » ek = (8 S/KE B AREE# 7K
SREYTTIE] » HRML N KA S T 1 REEANTSE
R0 R = (8 S /K I st Ry B A AR e K A 5%
AN ASTHRIN B I K SRS WAERE BRI 2
B > DB e B e & R

3.2 SHEREHAEFERRIR

AFRZCHIF 2011 4 1 A% 2020 4F 12 H » 4t
120 i@ 5 HIPR & ~ it & DA R BB R S BB R E (R
KGRI S8 Hh 28— R THEMH - H R
ZEIME MK fgiEi% (Hirsch et al., 1982) falfgii &2
THEEZES  (FRRBEREZ2F - EERE
T FEREEE/KAE Ry 0.05 R - NSEHE - BEFIRELA
K RIS S A EEES > 415% 2 for > BRIEE
TEARREIVIFE 5 BRI ATEEERE » 1% PSS
YRS T RE L S B A R eI B AL - BEAR
ECERFIL T 1 R R ERRS  (H A T MR [EHY 57 B



=2 FEIME MK BBEBEp B

FEFIE Vs P BHOl RIS

0.023 0.278 <0.001 0.535 0.020

AR RIS BAE R - LTS SR IR AT A 82K
1 B R A =T 3H A€ (B EH BRag A SR - HUSHES
[ s LAY abed S8 -

BIPF ~ BHCRSE abed 1ERIDUR F 3 AR AR AR
B W1E 6 Fior e {F R HAR BT RSCER (VE) /i
2 0.57 £ 0.73 Z [ » P/ Rt EREH IR
£ - NSE 414 0.51 £ 0.86 [ » KGE it 0.47 &
0.85 [ » [ T NI B RIEAEEREE I 2 KGE K&
FmEREAE (0.6) DU - Her I HIFTA £ KE
iy NSE £ KGE #UEHYRERELE - [B 7 Bon ik
KEREETBLER - FEFIBEE RS2 A R %
SRR AE R - HEREEKIE Al R BT P 4R HVAE R -

FE (F3A)

FABUSE A T /KA I RE P IRG B N S 4
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