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Multi-factor driving, response, and regulation thresholds of Taipu Sluice discharge,Taihu
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(Bureau of Hydrology Information Center of Taihu Basin Authority, Shanghai 200434, PR.China)

Abstract: As a key piece of regulatory infrastructure in the Taihu Basin, the flow dynamics of the Taipu Sluice arise from the
combined effects of natural hydrological processes and human-driven multi-objective operations. Precise control of the sluice discharge
is critical for achieving basin-wide goals related to flood control, water supply, and ecological regulation. A clear understanding of the
multiple driving factors and their associated response patterns is necessary for establishing scientifically based regulation thresholds
and enabling refined sluice management. However, conventional methods often lack clarity in revealing the response mechanisms to
multiple drivers and in defining key regulatory thresholds. To address these issues, this study applied an integrated framework that
combined principal component analysis, a corrected stochasticity rate method, and K-means clustering. This framework was used to
systematically identify the main factors influencing Taipu Sluice discharge and to build a threshold system characterizing the
precipitation-water level response at the regulation station. The results showed that: (1) Factor analysis reduced the driving variables

into three principal components, namely regional water level synergy, rainfall-runoff effects, and upstream-downstream water-level
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antagonism. These components together explained 93.47% of the total variance. Among all variables, the 8:00 water level at Pingwang
was identified as the most influential factor. (2) When the Taihu water level exceeded 3.80 m, the sluice discharge showed a strong
linear relationship with the water level gradient between Taihu and Pingwang (R = 0.92). This relationship remained stable across years,
as validated with data from 2020 to 2025 (R = 0.90), allowing for quantitative estimation of discharge responses to hydraulic forcing.
(3) Threshold analysis indicated that when the daily change in Pingwang water level reached or exceeded 0.10 m, deterministic
processes became dominant; otherwise, stochastic variations prevailed. Using K-means clustering, a regional precipitation threshold of
25.0 mm was identified as a critical point for significant shifts in the Pingwang water level. This threshold served as a reliable early
warning indicator with high classification accuracy. By combining precipitation and water level variation thresholds, a dual-threshold
early warning system was established. This system supports proactive decision-making for adaptive sluice regulation and risk reduction
during heavy rainfall events. The proposed framework, which integrates principal component reduction, regression modeling, and
cluster-based threshold detection, provides a coherent technical pathway from mechanism analysis to pattern recognition, response
quantification, and threshold determination. It effectively bridges natural hydrological processes and operational decision logic, and
offers a transferable, data-driven approach for hydrological response analysis and refined management in complex plain tidal river
networks under engineering regulation.
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Fig. 1 Study area and representative water level stations

1.2 ERD 5

TR o Al IR A AR s BA A MR s e K SCHRAR (KL, BEKEE) ey —HZ A
FHR AR YE T iy 23, 2GR B B A b 4 KB 20 A2 A5 BT IR T, SeBl 7 Hd P4k SRR IS G, A BA
TIARZ BAZ R R H AR AR ) 32 BRI PR 1260, AT 52 2% 1Y) 22 73 ) s A £ g /D A,
A WIHADER SR FE By TR o %2 R 7> BITRRORE 1 7 22 O 1) e FLARE AR AR B RS AR B A0 ) o L R
SE, SRR T 22 LG ) D i A S R RORE LB ) BN o AEBEAT SR ARy MR, R 0 P P A
TR ER128), 3 BALHE KMO fiefl Bartlett 3R A a2,
1.2.1 KMO 5 Bartlett & A A%  KMO A5 TP A& A R AHSC1E R, Bartlett BRI AR 46 A T



360 B AR SCHE PR A5 N BT AR R, KMOEAT 05 1 200, (e, RUERRMILFRRELEZ,
B IE AT E R T, KMOEEE] 0.7 UL L& & F R4 Hr, H“KMO0 = 0.9, JEHES; 0.8<
KMO0 < 0.9, i&%; 0.7<KMO0 <0.8, — &4, KMO <0.7, N@&#H . Bartlett ERIEAR I, # x> K
TR Al FAE, WA R AR B AH SR BEAS & B AL 4 B, AR LA A7 7E R MO0, & & AT AT 0T o
1.2.2 ERSWEESFZHE  FROMEICRT BT ZMBERMEN (/Y 80%LL LFEMHELE) 5
Kaiser # U S I 25008 B 451921, =8 B 43 Fif 8 R B L BRI RRAIE 1) SR A, o 0 M P T A 8 4% 28 R A3 T
B 8, A N E B R Y, SRR I I 2 A 4G R e DR AR R ) i e . 2 8T,

JE G A B oy 1) B AL AS 40 1 0 A % 28 R a3 b A 05 00 R R4 [ U AR B e AR 4 o B 2 At
ﬁ[}ﬁ]:

M
=) lam | (M
m=1

N EEVRS, apm NEIRR B TE S mA LR R ECREG By N mA 1 1 [ R AL
1.3 #RIEREM A

A 1E AL 2R 2008 0 8 5 7K A 2R AR B2 B AR K 43 B sl 3 B IX IR1B7), - 45 B 2 0 5 0 G 1k B A
LEETEIR, T MST fRbs B AL F AL 3R FE N R G REPLME DS,
1.3.1 HEHEEREN RRERKSRNTINNL = (Z4,Z,,...,Z,}, FHonJgWMKE, KA HFR
AT H0 N

Di=Zy—Z; 4, t=23,..,1n )

X, DNEEtH MK AL .

WEBMET, AR KA AR AL IR BE 5 50 R WA ELR T4 CNKIRAG . RIKIEAG) -

D,i—u
g, g .
——, ifo,>0
dg,(z?rm = { ] . (3)

0, if g, =0
i, dporm R g WA AN KA S KRR UHEAAE, g € (s, DR ug N WIIME: o WA P bRIEZ .
TSR AL s 2 A Tho L R B R
disty, = |dg™ — dger™| @)
A, dpormoN bR 5 T I -
132 HiERB Gz E THHEEEFIIE R RECV ,:

a(distg) .
, i d 0
cv, = {u(distg) f u(disty) > s)
0, otherwise

i, (disty ) Flo(disty ) B AEE B SRS ERTRRAE 2. A8 B AL A — LAb B R @ BlCyor™, 454
PSR E SR AE, SRR P 3 5 52 % 4110 MST fi

MST, = 0.7 X CV*"™ + 0.3 X I¢opr g (6)
% MIE T () MST 2 545 $aMST® .
AMST® = MsT® — MsT™ )

PRAEAMST 1 1 5 KA A B A 9 e R BRET, PO A AL I) MISTT 22 5059, AT 282 37 % WAL e )
UGt MST fats M TR RGEA RSN T AL S 86 Ve A 1 SR LR A 1R 4L
BUEYERE[0- 1], 24 MST<0.5 RUIHE PRI RE & 3 F1EH, MST=0.5 RUIFEHLIESRE 5 EFMEM. %
febrgia T EE EHUE R RE0 SMRVERAIE,  BERS LA R A AR IR 26 AF 1 2 PP Ak R 4t R AL 1
FEIE o



1.4 B
A UK K-means FEZEFLILI0, DL B /K A0 22 55 i H B /K B by 2 1) AR AAE 2 ) R R Atk AT E 3
I3, BRI ER R B R R K EAE A R R
.41 HEENS AW+ 1H 8:00 AIXTF28iH 8:00 FI/KAARIE, RAIH MK E. &5 A7 R
EHty, BTSRRI 3 B U 05> A2
1, ifAW; > 1,
”zﬁimmsm'
A, g AFINFERMZERIRE, 251 FoRBEZERMAEN, 29 2 £oRdERE KM,
K-means 532 B ER NDMFEARKRI 53 WK AE, 645 R — 58 N IR AR B B0 AR B , A 7] 7% (A 1)
FEAR BRI 2 5.
1.4.2 REEMITHE H0EREUR T BAFEA NI A EER SR 0 B EREA T RFEm RN, (1T
AN:

i=23..,N (8

b(t) —a(t)
SO = @@, b))
H, sOFEARtIIERE RS, a(O)NENERE; bR BEE.
AR R R RBONFT B FEAR R AR E AT ME, EEEA[-1,1]. HEMET 1 %
INRIRIRYT, FENFEARRRE S, fRE B, L1 WIERR R E, FEAR S ml R AL
KA L 0 RENAEHEES, FKREWAEW.

2 BERE5SH

2.1 MK HRNREN S EAREHNHBHTESTEEEHITMH

TR TR 2020—2025 E3L 6 SERIHREFA, Bih T P MARUKSUEG, BRBEA
AT R EREK SO 2R 1 R AR AE . B e IR A AR O R B, B SE T RS R ) H 2R
B 7 DREUKCRREF CPE 8:00 KA. KT 8:00 KA7. FILIE 8:00 /KA7. BEZEE 8:00 KAz, KTl
PERT— H S AL . FIEIE I X AT — H BOK & Piasl X el —HFKED o 43 KMO i Bartlett #40, 45
BRI KMO 159 0.9674, Bartlett 36y 255 10499, p /NF 0.001, AR 2 [AIFELE B AT LM,
Al LA AT 32 B Mt

AHIF TR A 3R R IR AL e 5 R R 2 [ A DGR, FLAaH AR, BB 1, SRR
X% R I DT OR 32 o i (08 75 256 VA 8% 26 0 5o B 6 5 A8 S AR B AR R BE T o ARPAIE
L RAE S A T AR AR B R R EE DER, W= F 0 IS AEE S 308 4.625. 1.492 F1
0.426, H BT ZTTHRERIL 93.47%, YW CIRIURIGERMA KM EL, Hp, FE—FR0 (GTE=E
66.07%) HiEE SN, FH . ZFH A TTER 21.31%F 6.09% (K2 (a, b) ), ZFHHEFEERT
S X IR B A% O IR B R 3 R A EAE R R . A ARARAE (B2 (o) ) WiF ik F s
BINAIMN, AB=FRSHE, FEEEA R TG TP, REE=F R0 v LA SRS+
B A

)

R ERI oI TT ERRER

Tab.1 Total variance explained by principal component analysis

0% FHIEE TR (%) BRTTRE (%)
Edh % 4.625 66.07 66.07
TR 2 1.492 21.31 87.38
RS 3 0.426 6.09 93.47




2 100 2100
s g 5
v (a) < (b) (e)
o 5 2 90 4
& = 80 =
a %0 o g
i #o70 2
s =
=2 I 1
& 60
£ I L 0
= = 50
L2345 6T g L2 3 4 s 6 7 1 2 3 4 5 6 7
FH 5% [E -

K2 BRI iife: (a) MBETZEE T (b) BHRITTZA 0 (o) BAE
Fig.2 Visualization of principal component analysis: (a) percentage of explained variance; (b) cumulative

percentage of explained variance; (¢) scree plot

BN B R T X AR S KA SR AR, R s = AR (B 3) - T 8:00
JKAE (0.45) . FVLEE 8:00 /KAL (0.45) MIFREE 8:00 /KAL (0.44) , =ulizKAr A4k E A B3 1 W 7 208,
SR ST XA I ) B PR A, SR M VR T N VIR 0 T SR R SR R A R T T R R AR RN
L LA A BB AR L ARSI IX PR K R (0.68) FIPHE e X FR/K & (0.64) , ULBAFIFEMA
X\ ISHPE U 190 DX B AE P20 VTR Do PR R e B A R, S ()3 6o A I VA ™ A2 1 [ 52
=M RAE T W BN KA AR, ZRsr FORTTE EEAL (0.88) o K 8:00 KAz (-0.42)
Y RIUBRIATE, B R IR AL S T U AL TS 2 (B AATE — B IS HUOC R, 1030 R IR I I =1
SR F 7 R A AR o

T8I AL 0.8
L IL 8 A4 |- 0.6
[ ZEBIN Ak R 0.4
-
ACHIBIF A 0.39 0z E
A R 0.37 0
[ E 2 [aa ey Ty 0.24
-0.2
P e IR Bk R 0.22
04

L M2 LM
Bl 3 B AR AT = 3 o) B AT R ) B
Fig.3 Heatmap of key variable loadings on the first three principal components
NAEIRIK L BERAE R S R b 1 W FE G MRRAE, R 3 S AR, A T 8E T E e 0 i
TIEAEE T USRI PR & RMIKAL 5 P SR = A8 B i XAk b 2 B (1 4) o PSR — s i
B, B TR AN, E MBS A, ARARE AR AR 2, AR DA SR RS HAE o
6] AT 3T ) S 9 . NRTEMA KRG, = NS — By R MBI I wrE, BIE
— RS AT S WAL S DX K B BB A U R R 7, AR R 0 AT BN 0 G BEZ R )T
KL ER R TR A BORMER . A5 2R b, BRRMETT W 5 A ERRER, FLEtX
FeK B aRma BJ7 GERED , M. PR kARG T (s, SRR K 5K 3
Z A HA — 5 B 2 R i
ASHIF T 1L AT ] DX KR RIK AL 51 B KA = A8 S g AT XA AR far B T AL, 35— Tl MIER
TR SEFERRE T 87.38% AR AL R, 2 2 i XK A W ) 5 B K AR AL AN ) R RS . S KA
N —ERR LA E (ff30.45) , KMEUKALFNZ 55— (358 0.39) M =L (i
-0.42) , BRI XFEEKRR S BB MO RE (73 0.68) , =FHREWH RN SYEEALE
KA. MRS — BB LA B X R, HMARE T, S iEiniia, AU



RCRIUHARR, 7258 = iy b i e 480 A4 B A B R

15

10

T2
o

-10

“15F

A5 -0 5 0 5 10 15
B %]

B 4 JE T 3 o 0 B R 7K SCAZ B AR o 3 20 Af B

Fig.4 Biplot of hydrological variable loadings based on principal component analysis

TERRR T ER i AR 2 5, BN /K SO GAR S5 T W & 1) 22 AL IR sh ok, A&
50385 3 By R A AT AR B BT AN, a7 i g Ay R A e R R 25 TR, T 2 A Uit
1A 255 A IR IR AL R IE, M SR BN R UA R & 31 3 j 4 15 21 H AR 2 1/ A AR b . %78
EE IS KHEFE (B 5): P 8:00 KAz (379.76)  EILE 8:00 /KA. (364.48) [ 8:00 KA
(124.16) i 8:00 /KAL (93.19) . KT REINAL (60.54)  BLEMIXFF/KE (47.11)  BHEIEDNIX
FEoKE (33.33) o HEFLRAE T 32 R4 43 B Hp X S0 X K AL A2 i B A 45 DG B DR Bh D i 4518, T iR AR A
MIAHETE, TILE BRE =R AE A O & .

RS WBE IR R, = E R AER Y 0.426 (<1) , TTBRZRAY 6.09%, MERERY MK T 24 ],
SR 5 2% 32 AR A3 T8 AR /K A 5 K T sl o b 35 SR O e 1 3, St 7 JR AR A8 & 5 26 il o 22 TRl R Al G
WA T ERKAL IR R BEEESB TS F RS TR T HIEE R R R, R
TS AL B AE & F A b BT S 0 R LAY (B3 R BRI XA 2 R KK R 7E 26 = F Ak
gy Bridim (-0.42) Ab, EH— LS EIVE —EmE (0.39) , HEZMAS (9319 KEFE—.
HEFRWAFLFE TR TS X KT R RS = E WA LB E (0.68) , HiZEHSFIHR
BRI N, BB AR T AR AL, AR 5 BTG R B T RIS K AL 5 2K 1 I v 6 e A 1 L B
MEZTTER. Bk, ERWKAFESIILE (E=Fs) BFRNEEE SZSH R, (B0 KR
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Fig.5 variable importance scores
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5
E\‘T (ds\z?\ g\*\ ’ﬁ V\).T %‘?’é&\‘y \/@‘Tg ﬁ;;ﬁ@ és‘\&f’?
LA A @:f &

Bl 6 HHE REGERE
Fig.6 correlation coefficient matrix
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DA I 88 S A 0o DA TR0 /K SR R 32 5 ATV 3 TN LI R RIS AT HRAE, 25 i B2 _E i A8
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RN L 25 R, 7 AR B e R R R R ) I (UUE REUR? = 0.62, TR ZRMSE = 51.5,
SRR ZEMAE = 38.2) , MR A 3 B RS, HEREHAER, RMUTHT 1.5% (RE £
HRIFEZ 0.61) , RMSESMAEYIEIT 2.0%. Bl HTRE, FH. EI0E. BRE =K A AT & 1K
SCAF B T R RE T )V B 60% LA A8 4y TR 17 I W 67 B DX 4l e 7K 46 DXL - Pl AL A 2 B 5 208 2
HR. 3 TEBACHIEIFEREEM T SR, B8R0 2 MFARMAINE, BEREMALZThIH45
RZBILEME T, SEEERLMM AT, PEENRARBEETE,

BT SCHE TG 3 BERbEAT VR VRAL, AT Z T E T AR /KA TR KB AT I 2 v 1 B A
o RIRNIRRK TSN Fr, 548 D H TR R B 1 B Ao AR, 75 B SR AR R s K AL FE AR 5t o
MRIE RS K SRR TR , KB MIKAL 3.80m J2 Ja Bl vk 1 5 5 A8 1 i oK ik & 1) =6 22
SHEBE. ik, AHFFREE 2020 £ BHKERBIKAEL 3.80 m ¥ 44d LR, /R @ KALTE
B2 T RS ORI 8 A 5 AR K B EE R £ L. T REAR AR, AR FUR A B — kS BRI, RIR
BREMERENIIEE . R 43 MERIERNGE, LT 44 OB S5I0IE, R4 L) 44 REIESS SR
SPEMEAE AR BIPERE SR A VRN FE AR, TECRIEABL VA AR ML I R IF,  t PRRE AR 2% 11 T /K SC A A



AL T RS A EORBRAT . B IS AR SE R R, BEBUAE 44 RIGIE P E RECH 0.60, RPIBALE
ARFEARFAE T REF T RAFIOR M 5z fehg

600 = 600 ;
(a) _ (b)
@500 - @ 500
”E ‘ [ £ _ °
= [ ° 400 -
e 400 ‘ oE
§ 300 - § 300 -
€ ‘ £
22007 Z 200
= 1oof 1007
0 ] i ‘ | ! 0 ‘ |
0 100 200 300 400 500 600 0 100 200 300 400 500 600

SRR IF L (mdfs) SERAH W L& (mls)

.
=]
=]

300

T ACHE ) AL EE (m?fs)
g8

o
o

o

0 1 EIJU 260 3(;0 450 560 600 0 1 (;D 2(I]U 3(;0 ADIO 560 600
AT & (mels) L KM RE (mls)
K7 () 3%&&E. (b) 4%&E, (c) 5&RE. (d) 7HEHR
Fig.7 Models with (a) three, (b) four, (c) five, and (d) seven variables
BT LR BRI G ILEN b, AW TR P B R B SORIRAE AR ORI —F
KA 2D, BEARE T BRI RO KSR B, WAL R, AT G 1A AL R 7K 702 5
o AERWIK AR L 3.80 m AT FEBIE SR AR R, ORI IR H 0 5 K1 51 8 8:00 /KL% (AHry_pw)
BIREBEREIEARRR, WHHABKIEILR, HERRRTERRA:
Qtpz = 1041AH7y_py + 129.74, R = 0.92 (10)
A Qup WANTHIF HBIE (m¥/s) » AHpy_pyw WKW S FEKAZE (m) .
IR R AL ST s A TR YA T 4% T IR K 03B — AR Ty 22 SR B, AN B AL 156
I 7 B KA AR A B B HE A S BT SR AR B, AR 7R 7RI KL T, K A R K
for 22 AR 2 5, B SR M AR R K DB L RO AR, W R GE TR T O B I
RO B T BE SRS K AL 22 5 I BB SR 1 S S 4.
it ISE 2020 4 EK AL R IR R — 1 B KAV 22 5 R i A S R 2 1 G R A R (1
Y, AWK 2020—2025 588 6 4F H REHHE P51 (3K 2192d) XIZRRHATE 40k, H54i
AL IR K AL 18 3.80 m XII7r Ay /KA CRIIAKAL>3.80 m, N=95d) FIH/KAZZH CRIK
f1<3.80 m, N=2097d) , 3 HIHTRM—VEKMZE (AHrg_py) SREMRE (Qpp,) KK R.
FERRALA S, AHry_pw 5 Qep, VI R IR LML IEA KK R, MK RER = 090, [BIHTTHEN:
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ZAIRYE 2020 FEHT— B, RITEAKAE R T IZR R IERRRENE, W KA T S B RS
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A P S AR PR RRE I s TZ R R IR 5 55 55 KK AL R R DI S, AR sk L 39T, A [l I i
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e — DB IE R I — T B KA ZE A EEME, AT G Lo b T ORI AT 5 =3 G, TR
R KAV 25 36 AR R R AR RE /0. BT 2020—2025 SE K R FIBHE, 2B K5 =356 8:00 /K
fi% (AHry_pw~ AHrg_wyps AHrgocy) » I HTH SRR (Qpp,) TE KA ANE K AL
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SRR E S ROV SE TSR, TEAE BT R B SR P 2 NV AS T 76 AT, D R T 31 T g Vi od il X 52
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23 ZiRIRENT AR EE X EEEIRA
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FA% 5008 B AR

BT EREEE, 20T T R E S 8:00 KA H BRARL 2 (B BEHLIERRAE . “FEE KA H BRAE L
(UAZpy ) S+ F-0.25~0.67 m Z 6], ¥I{E N 0.0002 m, HriEZEA 0.06m, 35 IHF 7T BOK AL AR AL PR o
IR AT X 43 B AL S R E PRI R KA AR RME, TTE T AU/ BT, T 0.20. 0.15. 0.12.
0.10 F1 0.05 m TLAMEGE REHATIFM . 258K, JEEN 020 m B, PIARHIER EHEZEREK
(0.162) , HHPRRBUHFEARN 12 4, HEFER 1.1%, FGHUGEREA L. BEREREICE 0.15 m.
0.12 f10.10 m, HPFRRBILHAFEARS IR 26 1 (2.4%) 374 (3.4%) A1 60 A (5.5%) ; 124
EHE— PR E 0.05 m, PIAEIE ZIPENNE S i€ IR & RHE, TEFRX 5.

YSTFRARN DS BERMA TR E M, REIEE 0.10 m /ERNIHTBIE, ZEEST TS, TR
SRR L EF B NG BT 0.10 m B{E, HERNEA (|AZpy| < 0.10 m) 5 1036 M
A, BENUVPERSIEAE S 0.518; HERRBMWA (|AZpy| = 010 m) FEAESN 60, BENIIER E(E N 0.481, B
HZERN 0.037, FWHHIRDNEESE RN TR, H BB AE S I e A B8 . AFEZ 47 AT
D, H B 2K ASE /I 8 ) 32 B2 52 7K AT SR 35K v S T A Lo P4 1 70 R 8 4 JU) |l R e P B K oA = 0K,
2 HFRKAL ARG =0.10 m B, RGBS 2 T e KO B E S RAEFED; IEFRME 0.10m LA
P KA AR AL 32 B BE LA BTk, R I SR 0.10 m AIZKAZ AR Ak S 1 S ik B A (R i 7, A 2
EMEKSUES . Ik, 0.10 m AIENX IS/ S R GRS BN 35 4h a8 IR 2 i S ) S8 i H -

Pk KAL H R ST X . FHP SR X AT — H BEK B 2 AFFE ST A e, SR X IR pE K2
S A VR 4% 6] BT T 7 A7 99 30 ) B L 3 TR o AT 3 P KA H R AR e S i AR
2 1 xR H bR/ (JAZpy | < 010 m) , 285 2 XF 3 H bR i E B4 (|AZpy | = 010 m) , TEFEHI
VB S g TS 3 at b, BRE SRR T iR .

JVTAG AR B IX 35k B /K S P KA AR A ) I, ASHIF LR A K-means 2853 280735 Wil X
i — H K FAT R, MR k=2 BRI RYUE 09275, BonFREIERE HE K =42
ghfe . BT RIS 4 BAE MR LRI, Sk RUEThER Ty 94.34%, Hoxl mEKEREA
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11



28.3 mm PIFEAR EEITEZRA 1 CHBR/MEARD) , MK E>28.3 mm MFEAN L EA 2 (HPrEE
B4, BB TS KA 2R IE 95.8% (&1 8 (a) ).

0.2 0.3

0.2 0.3

Bl 8 BisdiX (a) « BHEIEWIX (b) BE/KEHE CHEARRIN 1, LEHEN 2
Fig.8 Precipitation clustering in the Hangjiahu area (a) and Yangchengdianmao area (b) (blue dots represent

cluster 1, red dots represent cluster 2)
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M FEE SR B TR AIE 1 DA S B4 1) i K AL A% O IR B PR 5 B, R R 2 T Hcdi - 55 LB UK 30 () 4 1
VR RESCRABRL . HESDTRIST i R RS 4R AL . B [RGBk SR TT 1) A PR B T AR

AHFFER 2020—2025 A< 551 e 56 0 K i 85 R — P BUK AL 2 R RINEEPR RS E R, 5
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Yo WOKAL T HOREARLIMEE, Tt — DIl NIz . 2 BB @ETE, BT 5 8t i 2

13



A BT M. SbAh, EROr TS 2 om0 B2 T AR R E AR S TR, —#H s TR
JEI] P S 2 X N T R Bl M [ 20 BR KK B SR, R Z BB REMXME R ARG, FEGLZH
T AT A SCIRAE AR 7 T XA [F] KA 1 55t 28 2 S AL IR AU Y

3.3 KACRENSER

KA 1o R AR i KA 2 A BB MBS B R, BER ZIRIRE) PR M O%E1E,
AV E v e R B SRR MLA . FARKSCER R (BR/K. I TAD) 5 TRERBE v (s MR,
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ALE S 7K SCAK Bl g 2 A5 Rl SR A A A R A e B R K IR S I . 2 WU B K TRARAE 0—7 R TUWLIH
WEHSEESHNE, B8 TS TR B ERGR TR ML IR EE /1. 448 WIIE S5 K REIK5%,
R AE CURNKAT VT S R L& R AR AR, 40 52 % P U0 o U 1) 00 26 AT o 328 ) 6 e i 7K A7, TR 11
M, ORI TSR R FOHELE

KA HoF i i ) B B AR R B, e KA A 5 TR R — 7 B KA 2 5 R I U B R R A DG OE R
(R=0.92) , 5Z=UG4E H A0~ T Do X T A 8 P8 A0 8 /K Ao B 3 45 R B O E 2 4510 — 554 . ARHiE i 4
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P, T S MR X KA 1 s R s R T TR AR A AR AL, 2 52 0 KA s P35 %o 1)
WRENVER, BCSKARER SR, T LA R R T E, EshifEk R E L end g, sl
Bt K548 BERMSE A
3.4 REBECSBAERE

iR, P TILRRIFRE =5l KA A g AR Y, AT DUARR AR 191 i 4 30 0 A
P TR IIN K T I B X 3 B K R JE AR R SO AT R, G Bk 2 I R U, 7R ER B, T
DX KA S V28 A I PR K 98 TR S5 A A R SR R o 5 R B =t KA s BE P ], B e Ay
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TR ] 52 R P2 /K R DG TR, VAT H BRI B 3 T REME R KM S IR A &, RME ) 28 R 22 7 5 4
A RIS, ] T F5 09045 H (AT AR P R ) SR80 00« 9 0 o2 S5 5 e PO AF 7 R Bt — 3. B AR IE 4y
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