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The Construction and Application of Knowledge Graph
Method in Management of Soil Pollution in Contaminated
Sites——Case Study in Guangdong Province, China

P RIS RAREIERIAES N AR —UT REAH

Han Feng', Zhou Yongzhang', Cheng Guangliang®, Bian Jing’, Zhang Qianlong'

1. School of Earth Science and Engineering, Sun Yat-Sen University, Zhuhai, 519082, China;
2. School of Computer Science and Engineering, Sun Yat-Sen Unviersity, Guangzhou, 510006, China

Soil pollution of construction land is typical
data-intensive issue, since the types of pollutants are
various. Secondly, there are many sources and ways,
and many related factors. And the secondary diffusion
under natural conditions will form a wider range of
contamination.Furthermore, the data collected in the
process of soil pollution monitoring, prevention and
early warning is huge with the features of multi-source
heterogeneity, relationship and
association.

fuzzy numerous

Therefore, scientific analysis and management of
urban soil pollution is an extremely complex task. It is
necessary to organize the data, relationships, rules,
logic, knowledge and models of urban soil pollution
process into multi-scale, multi-temporal database to
construct the models of urban soil pollution target at
intelligent monitoring, simulation, early warning and
control.

Knowledge Graph (KG for short) has the great
advantages of obtaining structured knowledge from

massive data to realize unified expression and efficient
storage, and is an effective means to solve the problem
of management of massive data in soil pollution
process.

This study selected over 2000 sites from the 14
municipal cities in Guangdong as the research Cases.
The research work of this article includes data mining
and extraction, ontology model building and knowledge
graph construction. this study transforms the
information, collected from investigating report,
governmental official document, yearbook, and related
website, into the format of property graph to promote
the readability and computability for computer and
intuitiveness for human.

In the end this study applied the constructed KG
with the function of pollution information query,
relationship reasoning and knowledge update aim to
explore the application of KG technology in soil
pollution prevention, control and risk assessment in
urban area
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ZEBYIK (BRI, 2011), S A T8 KBS -1
FTEE 2 BT E X . IXEREA 2 R IR R
IR TN &1 R R R P Ll N O E TR
P EIHE R R 2 T R s (B30, 2011),
AT BRI R K R YT HAL B 1 25 5 ok -
Pl e o im X CRIEIE, 2019; EH1Z, 2019),
R vE— R AR /AN IR R B 52 |, ek
FEI A P 32 DX kb AT $RAT VPAN AT S e LN . Stk
[Fi) ) A1, 20 T A o) BT (1) s e, i [ 3R AR o
F NS AT AT R T AR E 2T R ) RO A
I8, DROA AR AR AT B 65 S it [R)U1 2 R AR I Bl RS 4

HEETH: HEAKRES (U1911202)

JTRE I 1T e I ER T L R A i AR B ) — R A [ SR B )
IR, NI P e R e X $R AR B o e v Wi
LA eNd 5 In(La/Yb) [ EGE X 5 H T Cu-Mo
WIRF Cu-Au WIRF=H X AL (Wu, etal, 2021).

AT T F VR B 27 33 1) 15308 B A5 3 1) [ 47 2%
YA FERS, ¥ GEOROC ##is A LA A i AWEFE H K
LA B S 22 4 JE AT IR Ak 1 R I R 25 A
i L0 F M EAR S U RAE A BTN G, 18 VR FE 2
YR B AR -BUC 17 B 4 22 4 @ A PR 1F) el
I, UG A P - T 2 R TR ) T I
DX o (A R RS AT R ) T8 I L R s AT %
BT RBE R T — 52 B 7 17

BAEET AN REE (19945, HLHIFA, OF5T M. Bk, 268407, E-mail: yuxt3@mail2.sysu.edu.cn
SAEEERI: RS (1963-), #I%. fd, W Jrm: HBRib2E, REIE S5 EREl 2. E-mail: zhouyz@mail.sysu.edu.cn
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70 ) 1| 5 BT 201 F0RR A A O XL B 3 4k A2 T

I, REL

FRAREE TOK2% HhERBLE 4B, A 610059

MK R EZ RGN BTN E, AL
SR ETREN T, 25 N AR
Bi, 5 NSl BRGS0 BT, H Ao Az
FPUNPGIEHR, AR, SR 2R T4
ATAe BTN, B2 B AR K I A X
W IERRMR KT TE PBT X, RFEES R A SRR (1) 7k
T N3 e S 7 S P SR 2t e S A DA RN
M CIRFH, 20200 WFFTRTHUN,  H AN ARIR KK
23 3 A HE AR R 25, TN ARAR K IR A R R A
MK AT SR XK, A R BTN, H BN
WAV TEBE, A5 K TAESRAE RS -

T HL TR R BB WS T , O 2385 0 5200
AR KCI M =K R T, A 7 DY )BT H A
AR A BT 1) K 9 AR VP AT B I TIN5 ik i 2
YRS AR T, AR [ G g L X A ], s
LT 6 AR AR KT AR 78 28 0] e maR Al . T
Logistic [A|VIREAY P15 HF K RS FREL, - SR KX
6 IR 2 R AE , A0 AIE 45 3 W R HA R 47
(VPR P RE S 1T /S5 50AIE 45 T 2 WA 24 RE IR i) o i
BRI, VP HEREIAR s (SCERE, 2019).
TR 2 SRR bR R ARG, RS2 DAY 1145 T
SRR KT A BT R D B R R Lk R
Sy, BAMRI ] Logistic [HIVAE T 4 Ay 4% 45 )5 ik
AT LEIRAIF 5T o 300 TIE 285 SR 0 W ) 22 T 3R 5 27 ) RS TR0 R

PRKCRRB H AR W VP il e pe, BMEREW T
Logistic [FIJHA (I&FF3E, 2020).,

CABIT S H A B FE X, T H R K 2% B
PABSPEAL 7= S A5 B TR . KA HUB 456 it
BRI IR A7 BEAT LA kg Ji B R KRR PEALG
KN KA CAZ AR LSTM B 70 5 95 i 2 3] iy
ARIMA BRY, PEANAS RIS g PR /5, E 20 T
VE R &5 Fen] LIRS A «

T I K= A 2 DY )1 BT ) 70 2
TIAMG TCH K AR, O arcgis MRS 4 05, 55—
AR H R, BLK IR 53 53 AR, T
RS AT B R KR SR X RIE . @iz H
python % 2 S HL T 0] & M e %, &5 RAHIE . i
python ZmF2 S o> G FE ] 5L, o] Ik #AE . B )n 19
I 11 UG 48 2 1] 5 S B AR 20

TERFSE A, 2635 0 LA 120 KRB AE A 5256 5
W, Q&R ARIMA B AT TN, SE3 ARIMA
A T spss BAF A FEACRD SZEL, LB SZEe T
T % B ARIMA A2 o (1) p,q (ELIE HAEAE — 8 I,
T i T L 0 &5 TR 55 2 Bt B A AE — i R 22 o S P 4
REGEE R HIE G % . @FH LSTM Fifd,
KH T5%IIFEAR S ZREE, 25%MFEA N IS . 13
B 25 S 5 SEBRRZEAR /N o BTS2 56 1 B0 1) 2 o o 3
4 LSTM #2, TERF SRR AR 2Kk .

WEE WA 2 (1996-), WiLWFoTA, WM. WIS (BRI . E-mail: 754385318@qq.com
SEEEAT A BRARE (19722, #d%, WA, FEAFEH HY:, B2 T/E. Email: chencuihua@cdut.edu.cn
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R P LIS TR AR XU BEE 1Aty K2 T

A st *
Firm, HREE
FAREE T oK%, HbERRLA2BE, Bl 610059

R TR R Fe N Ry sl , EARHL PN B & 48
AR, XM AT RGN K
P& TR MR K U o BRAR K I T AR L TR
IR B ) AR K, AR R — B AR, DU A
S AR AT 42 0 A1 R, DRI 75 8 P A 255 o) AR b
KN BEAT TN TR o AR B8 U AR A 5T,
A DL I A 250 1R ST PR K IR 2 S A R LR A AR AR
Tits S5 KPR SE PRI 9D bR KOS B P s R s SR,
YR ARAR KIS T 25

ghE O ARRCK S RS SRR, FRbR KB T
FERWTST 5N (TR, 2019) i sE 0 AR Ak K G <
G DR 7 RVRE A DR 5080 10 SR B A B 7 QAT T
TF, SR 5 & b I ) H B sl g . H S5/
X A K o B i K XU (1) 326 N ks, R TR AR
A 7 o S e, %o P R R R e AT A B 5T, O
Xof 4 [ K K AN AT I8 25 2 B0 E 5 ) 3 AR AR I T
AT, 54 Matlab FFRIET, BFE AR KRS
ARG, B MAREFITIX AR S5 534 A A5 52 i B
TG, AR TR A 7R (1) 1 B4 5 FE Ak
SR, AEE KN Canrp D 8508 KR Y 1 AR bk
KGR SRR 7T 2 I = AN Bkl (1D BT Evk
FE R RS T B 2% 3 2 b 3R BT R 5 7K 3R A5 B LA &
Bz H 5 AR K2 RF TS BUR AR K K5 R N
THAREATERE; (2) BRI IR I 2542 48 7 7210
R AP AE A DR RO PR AR ORI VA 1 v A 2 1
Pemrs (3D AR F I RS AR I RS T S 7
R RR .

FRIE VS S IRIETT H 10, R K2R R B e

B3 S ] DA SUR T Logistic [B] AR R 114255 Kk XU 45
¥ (Wildfire Risk Index, WRI). HF J XU H5 5L )
Y K AR AR B s AL RAE, DUELE 0~1 Z AL,
R AR ARG B R R R B o >R FH B K XU 45 4
1) H AR T30 T ] B R R 2 S S A R 3R AIE, AR
A 28 (11 B RS DA 43 RN, L n ARG XU o XU
i RIS 58 2 ASERN P VA ok

AHWFIEHEE T 2020~2021 1) 42 BR A% K kB T %
(FDD) 77 (I [A] 20 38 K, 45 [A] 4 HE 2 :500 K),
X Al — 1% JGAE 2020~2021 4E ) FDI HEAT I [] 7 411
RUGEAE, FFHE— DT 2021~2022 4EFRAR K B HEa
XA ARIMA A58 [ R A AR R 4R e 21 1 o 24
SIRAEAER P 50 A RAEAT T . ARIMA #5204
FRA 22531 13 E AR (Autoregressive  Integrated
Moving Average Model, it ARIMA (p, d, q).
U B, 2 MG AT 90 RIKNE2E 70 2 I MG 3 05
VER— =48, AR A A s
HEAT ARIMA BERSIZE, IF HoA T 2R A8 o) DA H
SPSS FATHNRAEIE, BRI 7 REATHN, 5
SE B 1 UAH LL R, IR O e vk A v . PR A
Python HEAT auto-ARIMA A5 74 X6 K2 22U xRk K
(0 B BTN, AR AN T Jek A B o ] A DB AL

DAL S A HIE 5 S ST T AR KRR I 3 42 4 S T
AT TTVEAR ZR, AR TP TN 2R 42 (1) 5 4
RS (1 At e JELS AN T4k s (RS3E Hb 7 Y 917 A T ) A e
b AR () BRI EARAL , T DTk T AR K KRS
T, i, R R, DA ACER i AT A A I 1 42

=~ )
AR,

FAEFT A FHIRE (1996-), W-LWFFTAE, BRI . P 5 FR5E. E-mail: 504970457@qq.com
SEEEE WA R (1972-), #I%, FENFEFIRFE. A% HERLZ#5E5T T4E. E-mail: chencuihua@cdut.edu.cn
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MR IRAZ B 2%

imE IR 5 M A RSE

r 2o oo 1,2% £1.2 Vol 1,2 o 11,2 £ A A3 o 4 N o4
BFFET, RAE, XM, kit 2B%B°, HwE, HE
1. [ T 2R A RS R0y, dEET 1000375
2. EARHE MRS B TR ARAH L, ks 100037;
3. op E AR e ST ST, b 1000375
4. JERUOEhER S RSB, JEI 1008715

b 5T 23 SLARAL B2 i — AN T AMLALARAS B
G, A8 T — R s AR, s
BH R, %GR TR THIRRGR
T f 5 s A T R 2 e T A ) T 2
Y EPL 5 XR (Extended Reality) i 1 K818 5K

(VR, Virtual Reality) , ¥458IL5% (AR, Augmented
Reality) FIVEAILSZ (MR, Mixed Reality) 25444,
DAL AR BRI, HIESHL T AN E, & H
SR« 0006 4 R0 AHLAS B (58 SRl & o 27 28
WIS I SEOR T, 25508 E 1) 518 T kT

TR, TEAFE PG 3T 58 s B B 2,
A AR A ARAZ T AR I — AN R R T ) .

AT LUK ) HoloLens2 MR Sk & 4 it ) 1
Y E YDA, SRS BT X b T = AR R
AT TG, 183 T ZHLPRNIARAE B AT AR .

b 27 A AT e T SIS R B H T DA B S B
JUART 2 55 11 b BRI A5 JEL TN [) 4 52 (1) 3R 1 JEL 1)
BT RIERAZ B, Al A AR Hb SR H s |
A3 Al R ERE A B AE AR R IE L AR R BLA
HE IR S5 PR B AR S H¥

B H . E K E WAV RITH R b5 2 1 M T R Al R O A AT 424 ) (2018YFC1505501) (& “Huii s ” ~F & IO
A HNRIZHED (2016YFC0600510) 1B 5K A SRR % He G I H CRERPREE T 1095 34 A% 56 P PR A LA 1 7 VAR (41872253) Rl i 151 H
Rl ¢ S R B SR A L O It i J= R R 900 (DD20190318)

B—AEHBEEE TN FEFVE (1988-), BhEIWFSLR, WFFCT7 I TR S AL R UK 24 557, E-mail: jiaoshoutao88@163.com
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ETRA—HERMIMNEN =N FE R EWARI N

EA T, RO, a0, REt,

1. VR R SR R GO SR RRE D, IR SR BOREE MR RIS, P R R R e, AR &

266100;

2. H RIERNE B EORE K90 SR 2 PR L, ARH R 266237
3. EHE R AR A S TR S M Br by, AR B 2661005
4. PIEAOIORS: (4D BB L HORZEE, 55 266580

SR AR R AR N A SO AL
YIRS M REE R R BLER, RIS
PR R] DAHERA OB A FLBRIE . BB RS
AR . HAT, M SRS A B EER A CT
I R, BT A A ALBR G IR 2 ROERRE,
L CT 8l HE 3 BB -0 A B LU e ik 3L
FE. R Z 00 CT HRHEARREA v A A A
AR 2 RBERHE, (A2 #E3 CT bk & o,
HAC R —YCA A3, ok 2 REAE SR 2R
R A AR B IX— W, AW T —
36 T8 28 — B 6 B Y 4% (CycleGAN) (R 2 7 £
JUE =i A R T, BEER AR PR
BHER I A 350 5 43 HE 3 R ) ks BE R AR .

TIRUEZ IR, AU T PN [ 2
(IR RV R 67 11 CT UG, IFKAHXT 345 (1) Berea
WA K 7 H CT HH EGRT SEM iy 73 2 5 ]
BT T 2 REBEEUG RS, i A0 PreftmA
[FE A =4 A A, T TR, WETs R
B, A AN R 23 3 26 0 UG AT Rl T AR e A
B 2 RS A 0, LR EfE Y
BEJE PR 7 105 LS A R A . [, CT FI R4S
Z RIS 22 4-8 £5 12 FUSAE SRS, 1 CT 41
HEEGRT SEM 13 UG 2 18] nT SEBUAR 2 4-16 f5 02
NEE Bl G . Rk, 3T CycleGAN £ 6%
- 0 A A 2 RS8R s A ) B
Je PR BB R 7 T BT R (9 N i 55

BB : HRK BRBE LG (TUE I HZ R N LB 5 i 2 S 8000 75 25T, 42004098)
BERABE RS EE (19915, RIEER, W5 B5a A 5 FH#ER. E-mail: yanweichaoqz@163.com
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A

2

%H‘}B{l*, XB}T :

L P EBREERR R E BRI A R 22 5 AL 230026

08 388 o A 3 10 AN W OGO R AR AT
I, R AR TR 34 S T DU I 2 R A i
e AN A R A OE RL R P (U TR Ll S
717K e 2 R IR, fdl (M WF TR WK I A7 AR
A A S 35 e AR AT RORE A R RR AT A S ) 1 A
Ao i BL A A A DN O P RRR v ) S KA
KO FEAT A R AN A o il R T
Py# T RO Bk, T PR A
210 =B 2 B 2 T AR R R
SRS T HELERPRL, SR B (10 0 BUR AN ] Zs 1
BEIEEX Ty ER. Wiy 13 )it E e
LS T A AREMTAE A, i A R
JUSF RN, R R IR AR R A e 7 A2 W] SE K 45 4L
PR 1B 0 A T ok S 0 PR A R RERAUL
AT o BT — VR B Y R LGS

o 2] P BRI A B A QR 45 5 — P BT SORS 11 [
I R AR 7 SEeA,  mT LU B B AT HEAT < i 1]
KRB 731 5y 3 2 B4

AW, FATRITEE—VE S PR I 25 T PL 2%
AL 7 S B RERL, IR S AR T 500 13 177
B SRAT T e ik s F R IE 7K B B 7K 4 A N BL 22
ARG AR TR BLZE A A BT S A RS B S5
W, BATABUK A AT B FRAR T B2 A K
P, IF B TR A A L&A A AR R DI 5 1)
AIFRG A i S PRI BET A A BRI S R 10Ty
Ve 8 Fia AT o JEEL o T R i R 4 e Ak A A8 A 14
I s B WK IO A ARG 2 i) AT OB T AR
Jr IR E A5 R A LSS KT K R e
TRIESEIN, B2 T AR a3z 7K R BE 7 LA R Rl 7 1)
KK FER L -

HETH: EREATRITR S 2018YFA0702703), HEZ AREBI#HSE (HHES: 41925017)
B—EFERAN: A (1999, Y, WiLwrsnd, WHEJim: milkm K WP PEREST. E-mail: wangdong01@mail.ustc.edu.cn
*EAFEF TN LK (19742, 95, #0%, WISl R ) P 5L, E-mail: wuzql0@ustc.edu.cn
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BT 28RF IR RERE 5% U
VRO, HEANT, Masl, na s

1. VR )2 5 R R G OFT BTV R Py, IR S BRI EOR B B S =
R RS R R 2 22 e, IIZRT5 ) 2661005
2. H RIERNY B EORE K90 S R 2 PR L, AR H R 266237
3. EHE R AR A S TR S M B rbony, AR B 2661005
4. PIEAOIORE: (4D BB L HORZEE, 55 266580

M 2RSS 53 A i R AN R R BURE ) A
FORSY R B (R ) A1 155 DL o 32 0528 53 A1 0] b Jig
o ATITRE L 3T K BRI 5T S AT A 2
B AEHUBTEE T, HUZRLEE A R WE T A
PORIASEE 25 S5 T T PR A e o ) b )2
HORRL T RO B2 By AT 0 #r, T RL T
izt 2 (RO TORI RSN [ oL, 32 i R T ) DX 3 5 17
SRR IR T7 o KA BURL ) — AN AL, e L
WA R, e B, 7 BB, ¥
JGHIUR &5 o AR, R EE 73 A1 BRI 5 ORGSR AL 2 A IS
1A 340 3 A 5 3 S ] T R At RO it ok
Bl I IRLAD A (AR, HLAE— S8k Berb i I
R AR, T BOERAF IR BB AR B B AN S 4%
SRR o D4 T RIX L ) L, 5 A th 2 AR a8
2 TR LA LI (AT RSEAR 5 5 BI04 S ¢ JSE TN
JERLEE AT H . HATE AR 2 R T8
D7V EAT M SR SR (AT 7, H I LE AT 4 S

SR LR AELBEAT T, J& T AR A 0 A, iR
(RIREJEE o AR AN RE 56 4 SR ), 2% D0 S 1
VORIASERUK SN D 461 (I o DRIk, ABFTURAT T
H 30t 2 HU0 A HE SRR P 52 TH SR 45 & K HL &%
ST R TN T T A B X B 1 T K
P o AT T LML SCHF ) AL K- 4h
B BLARK S 8 S5 52 Tt SR AN B 2 X 2 S5 AL
AT, LLERHAL. B IR R M T
EARAM LG L i BB RO ) P BEL R L B e ol
B 0 N i) FEL BELAS A5 O Aol 0 -2 B4 by B N\ Kol
DL AR 231 4 Db B B AT 0K S e s
R RN TR ZEI AT, I T SRR,
JH T S5 B (03 % P — AR S5 73 A o X6f B
LR, Bk 2 A0 HHE SRR S S T S0 46 15 1
WL 27 20 T3k 1 JZ L J3E 5 A I (14 52 W) A28 v 1
T GERIHLAR 2 1 7 i T AR A% TR LAt
D22 (10 = 20 2 20 A (1 TR AT i 25 5

BETH: HEBRBE IS (DUR I E R NS %2 S 800 75 2550, 42004098)
BB R W (2001-), 2, WFFCU50: WIFA#RE. E-mail: 1520937159@qq.com
WBEEHEA: BA#E (19915, 5, @z, 907 m: a0 5 M@, E-mail: yanweichaoqz@163.com
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E T IDKZ A RERA N FIZBI IR L F 7 F IR R Hix
U N— AR AL X 1. 5 77K Z& TR = A 51

Rl Bk,

X%

2w, B,

X, ERA?, e, AEE, I

1 AEAREE TR HhBRRFS 200 B AR R TUF T, AR 5410065
2. W AbE AT S DUHb B, AK7E 067000

IK R YTR Y HER A 272 00 o TR R AR L 2P Bk
W FIAE VU R T B (B, 2007; 2EEK
ANEE, 20200 3 H N O T AR p s T A
23K, 2013). e HA AN E PR S fER, /)
ELA) RO A, BES I A BB s e, I IR
AR ICSK B TR 1B R (FLHLE, 2020); 4RI,
K LG RO A B el 52 1R 5 3 2 52 RFE A A R
W R4 45 B FE MU SRR AE (R 620 s [RIIE, ZK RUURAIR:
FEA O 23 BE K R 1) 75 0 AT RS, P8l (1) 575 4
) b RS BT, BRI AT H bR vl BEAE_BUFIN
WKIX GREHEE, 2021). K, 78K HLBE A I,
22K R W 48 AR L K R G, A SR E S
PRI RBERE A, 0 73 A7 JE 71 7K 35 1 11 2540 40 Fl A
SERO TP SO ERfb 27 7 B OC TR B (T b
4, 2021),

BT M DX T3] 6 8 AR AT B EL A6, JE
SE— R G W R A 28 1R PN 552 46 ) V8 W B R 4 R L
L rp TR A3 PR TN o DX N R 3 - R TG Bl B B
HA 2 WIS VE F 2 I REAE , 2 30 3 B ) Rl
B CRIGEE, 2022). XHFST X HEAT I Bk A 27 55
MG, R X AL T2 T i D E R L X,
HARAE 1100~1800 K, WHEE, VIEHUR ML,
PRI 7K R DU S AT 3 1 T o

ARSI FALHHR X 12 5 T K RUUBII = 5
PEBATIZ A I A WP (1) BBk
WX S e s, #ek oy DEM Hdls; K30y
Brosik, RIGED KW, LA2y /KU gt kil 5, wsdt
BRI K R A (2D THSAFF 5T X5 b 1 114
IR 85 B AN AR B TS SUE, AT ER
s TR SE AN K G IR Ja S 58 (3D X
S K Je B 1S S AE A B 1B AT “ B4 5 H R 2 7 (Gong
5, 2018), lRITEREHIE, VRO ROTER SR
fits (4D 32 HI ORI N S 463 o0 2 1] (1) i AT %
PE GRS, 2019), TR EAT R 03 5%
SR U B A 2 o

WICH R — R BT SE AR E
IIATTIETR S 22 To R O AT A T 5 v o Sl
HI KSR R BRI 7 T SRR T
T PR M ) PR A ) 50 2 i BOR B ke o,
R (R B G ER SRR s T < ORI BT 92
PHCHE 1) SRR, JEE M oA S <A P oG 3R R
FHORIRAR, LA N a7 10 S s 0 XAk Ay
AT ) BARAL e B 4 5G9 2R (VK Z s 3R AT H ™ 13
W JFEmE AU B, ORI 3 4 Ag b7k, 2 4%
Zn AL 1 4% Au Bk 1 4% Po B ARFI 2 40 4 il
ARl R ITIEAL B Pt DR AT B 13 A

FEETH: 7RG RTEERE ST E (2022GXNSFBA035548;2021JJA150037); 7 P4 i b 5 4E BUMRHIF LRl g 3R T H  (2022KY0261)
WEE R B (1993-), WLWFsAE, WFo im: Eifrakibs”. E-mail: 2783213586@qq.com
AL RIS B (19532, WAAERI, B, ST BRSE KM ERES: . E-mail: Ixr811@glut.edu.cn
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ETHRFIMEEMm L IEMNRE—LUTREEFE A A

=,

Tz, BEWR, KL

FRARRIT R HhBRRl2E 2B, VLG BME 330013

Wi RR A “KAFIE", & MNEMER L7 E
TCFE L [1]e HPE T Z TG 43 M X 78 2 B 1
il 70 25 0 TR - Flg 77 i, LASRAN AR T 75 (A
TeE . A TN ARG ACE AW &, AT N
ESREEREK . Har, SER T 53508 R
Wlo TR Se HHERMN A ICE | pH SR CRE
PI[2], DR A 3 3o i e 8 A I T AL 2% 2 30 0 3 Al
TR [3-4]

h T FHRE A, TR WA S, o R A
X CER T 1:5 7 b s R 2= R Ay, el T
KEFEMN T, RRTILA A 3 E o E= 89
ST X 6 K AR, 3 (S 7 S (1 R I 4 0 B A DK
PES AT, AR D TF RN I, 240 T H0ds () = St i
AN, IR BRI A B R A 2% U A A
IRBEIE IS TAE, MR T KEA ST 434k 2 5
Wio Bk, R T RRAGER E IR A, AT
AF R 125 J7 s sk p b 2 A s, A
B T AR, 2 S r s A AR SR AN A
TG B A AR, T G A

HTEM LS pH. SRS ESRERE, A
FFEIEAS A, BAAERBORMAEL IR R, 1&EA K
NS, P b, bf B AR BRI AT R
FEA . PRI, AN Y S TG e e B R ) 4 v R0 A AR
TR LA 2 T AR Y /) SPSS Modeler 18 3R 14 TT Jig
T, A T, FORE R, SR
BN UER o

PL 1277 YTV (S F Eal X 1:5 J7 - H i
o ER A 27 U A K A ], R T S S O A K
PR IR, BT 8 M& % (Zn. pH. D.
K20. P. Mo. Mn. Cr) fEATIMAL &, DUEEE
fifi Jy [N A5 &, 38 /1] SPSS Modeler 18 %44 I & 7l &
il -3 1¥) —JC Logistic [RIRIAL ., £ 28028 A28 M

25 RIS 1) SR MU TR (R R £ o A0 R I LR TR R AT
HERf PR e YEVE A SERE b, FUFH 28 4 H AR
(S E A, GRS RL TR RO AE, g S AR A

WA R (1) —JC Logistic [FIHEAL, £
SR s Ao 48 A 4 AT T 4 S i LR R X
il L ST AU, IERIRIE 100%, b2 2K
S5 P 20 X 8% A PRI (%) T A R FR A Mk e o (2D
TG Logistic [RIVARERY 22 2N 35 ol 40 I 4 1570
BEATLAR MRS R R S RE ) AR (2, 2ok, 12
)3 Sigmoid) AT (1) T 1F A 2R ] LAAE R AR i
MRS, R S B B0a 50 0 1) 45 R JF R84 —
o (3) I R R BAHHE S BT R ILJG % Mo. Cr
53w il LR A, HAHSGRECH 0.735 FI
0.518; ANFEF M AR Moy Cr X T35 & 1
MK, WK Mo Cr /E K & il L3R $ 7R e %

AW FURE T LA 27 ) A0 L e P e 2, o
PRIE R KSR P A SRR, HonT ik
— 30 i B TR S R M I A5 A

S% 3k
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