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Tab. 1 Evaluation score table by category
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Tab. 2 Results of the comprehensive evaluation of groundwater quality in the survey area

Q

TBURE A5 TR IE3=8 <8 I 2 %5 4 IV ek 2 BT
UM ST 0 12 1 10 16
CHURE 5/ 380 ) % 0 30.77 2.56 25.64 41.03

3.2 HTAKMLZFEHER

MR8 BURE 4347, THEE 39 AbAE A TR 7K 7S R B - B R R 43 B8 IX N K R A 2 2R B3 B 5 B B 1
HEHH 4 B, 435100 HCO; I HCO; » SOY A1.SO% « HCO; AU SO &L, X P 7K 7K Ak 2 25 A0 $i¢
FH 2 F A 14> h Ca®™ .Ca’" « Na™ fl Ca®™ « Mg® 8 Mg®" « Ca®" # 3 2K , AR IE 45 1 5 HAh £ 4 F R 1w~
i DX 1T 7K A 2 28 R AR — S0, 1y AR A IR T S DX 1L -2 LR R R A P T LT A e X A
TF R 0 J5 1R KK AR 22 R AR X 85 R 52 4%, HLBR R Eh Ak g m o7,

iz Bl ) R K 5 L RS AR BAE T KA S 2 A s Tk AR AR Al T Y 7S (] 43 AT R B 1 AR R
B RS K B B G EB A AR R K b X 2 AN Bl R KK B 2R R ALl SOT « HCO, BUEL oy
HCO; « SOF #; H oy, [ A5 0 2k 2500 B A P 280 2 45 by L b /KoK fB 22288 il HCO, » SOF #Y
SO « HCO; B4k HCO, B fJa , WF T DX b 5 W 7K 32 2 6 W 24 5% 1), 7K Ak 2% 28 0 R X ff 54
KIIEH D HCO, F1 HCO; « SO 4, /R B SO « HCO, A,

o 2 A v (kK 55 B T 1) 52 e B A R K b 2 2T AR B SR O A R s ] b e BT 30 % ) Ab
R, SOT E R FRAR K BT W AR 4f L K b 2% 28 U a7 B, 33— ¢ 450 AT BB N 280 3l KA 1R R B P
[F] 15 FH B 45
33 FEZTLEMRKRIISIFAE

HR 4l BIF 5 DX 3k P 2 22 A7 75 G b DX B SR ORI T R 2R £ IX) 1991 & 2017 4E Y NO; . SOT | G fiff
FERE MR B AR A ah RS R T 2 S A I B (E D BRI R KT SO & E—H
A T3 5 RS KA 25 A % e AR AR B A s T - R L DX b 2 4 43 % S 0 T AE B3 A B
T AR RVRE B Ik B 5 OO W RS L T RS R S T A BT 6.

34 BESWERESN
3.4.1 R EIRESH

AU T IKAE S 39 14, 45 3] 1] 82 50 1 Rkz 2 (BE s 38 S5) AR 26 ] 135 & K (& 2) M ik R
RIS BT IS5 A, SO FI TDS Z[a]  Ca™" FlLE A BE 22 8] B A ¢ BB KT 0.9, A 41 & ] 19 AH ¢ R
R F 0.8(H 2 S5O UEB ML T /K R i) SO\ TDS il LB B A 858 IR A7E 1 88 SO 5 B J32 01 5 7% fi



%14 REF,F LA REMRBE WS BEKRKRFNTR 147

PR A R T K R EARRAE 22— R I K T T G ok AR T RE R K.

400

~ 3s0f @ 11 200
<300t .
£ 20} 1900 T
~ o
B 200 ¢ 0o E
ME 150 | 3
100 {300 E
S 50t ::4
0 =)
=~ 600
4 {1 200
L 500 ~
S 190 7
%300 1600 =
{ﬁg 20 1 300 é
S 100 ' £
0 — . P — )
1992 1994 1996 1998 2000 2022 2004 2006 2008 2010 2012 2014 2016
g
—A— N0, @507 @ mEE —b e
(a) T HLAEHLX ; (b) T —ZR T X
K1 FEERET 2R ZE
Fig. 1 Multi-years dynamic curve of main ion
3.4.2 QR
A TS 0 BCRE 3 o

18 A 4& A i K 11 14, s 3%

K3 THTK 4 (3 S6) L, 15 ML 8

B K R SR S, s 5

cos(0,;) (Fff sk S7.% S8, 3 s o

s 4.

F P 3 R 4 T2 B R Ve
Kk S41.554.852.563 il Heo, 6
132 W] Bl A% . S54 Al S52 |
a

Hev5 ) i b 3R K A KRR

S41.S63 Fl 132 B4R HLF2 K (/1 o

3:200 m)»ﬂﬁ%‘iﬁi’i?\imgf No; T

B DX Pl 59 % 58 B 8 Ol .

F10m), aRMERAR ., HFE 0 5 10 15 20 25

JK T e A DU AR RO Kb 2 e i
KA A BLR i e AR
AR A KO Al e 52 3R

K2 HSR RECR K RIE

Fig.2 Correlation coefficient clustering genealogy

KBS R KR A DA A0 I 9 o ) RO VG S 3 SR M IX A S A K TR B A B b R K A R TR I M R K B
75 1 FH AR S 5 P A T b DX R K 5 Y ) T B R AR

S70.,S64,S42 142 ,.S68 F1 S69 R Faph g #E, S70.S64 N A KK I HHHLK S65 A LR B B A
0.8127F1 0.833 (B & S8) , 1X S Hh T X P M5 I £ Ml AH 4k P41 1T LA 5 K B 9 0 350 7K TG o HE Tl L 800l ™ 3K
JK AL A TE L KA 5 T e I K K AL i S70.S64 Ry A s K L KB R 34.72 m, S65 BT K
He KA A 48.59 m, W HLK KA B S i T I KK A K R 25 8 S BUE K 5B L 2Z 0 7= A oK J1 86 &L N



148 AHEIFERFFRCRHF R 2024 4

A UK A 2 2 K T e AR R Z TS Qe B R B A I T 3 W TR M DX B9 5 95 K 5 87 TR -t A7 e BRIk
0 U P A E DX 3l AR LR K R 2 TS R AR

S70

4 S41 1
S64 8 J S54 14
S42 2 S52 12
142 9 ﬂ» S63 7
S68 17 S132 10
S69 18 S147 11 =
S62 6 S69 18
S63 7 4 S53 13
S65 15 —|—| S42 2 —|
S67 16 142 9 J
S60 5 S68 17
S41 1 S65 15
S147 11 :’—|7 S67 16 i_l‘
132 10 S66 5
S54 14 —] S62 6
S52 12 S70 4
S43 3 S64 8 J
S53 13 n i L L . S44 3 n 3 n n
0 5 10 15 20 25 0 5 10 15 20 25
B3 AL T H R P T RR B (S) SR R I B4 R TH-REEHX A R cos (0)) BHIE R
Fig.3 Square Euclidean dislzmcc(sli) cluster genealogy in Fig.4 The Angle cosine cos( 0”.) cluster genealogy in
Shiliquan, Dingzhuang-Dongwangzhuang area Shiliquan, Dingzhuang-Dongwangzhuang area
A
4 F 1B
(DX P 3R K PR 58 57 d 37 4 45 R iR, SRAE s 30,7700 8 RAF . 2.56 %0 N HLUF L 25,64 %0  # 2%,
41.03 %0 Al 2.

(D) XN ABE KK FEAH HCO, K, HCO; » SOF #1.SOY « HCO; AIAH SOF #I, HE T

P Ca®" \Na' fll Mg*" & 5.

(3)SOT \TDS,Ca®" FILE B B 75 /K PR3 A7 — JE B ARAF P8 B A0 A T 3l DX 3 /K 7 e 1 2 2R A0 2 3

PRI B 3 MK 9 JZ 75 5.

(1]

2]

(3]

[4]
(5]

(6]
(7]
(8]
9]

Bt Sk B FhR (DOT:10.16366/j.cnki.1000-2367.2022.10.21.0001).

Z % x M

AT PR AR R S0 35 Vi b T 7K s Y LR K By 4 IF T - LA SN L B 0 3R A 3 A 9] [ DL AR - e 0l K 2%, 2021

REN H J.Study on pollution mechanism and prevention of Karst groundwater in abandoned coal mines:a case study of yudonghe river ba-
sin in Kaili, Guizhou Province[ D].Xuzhou: China University of Mining and Technology.2021.

R L AR R K BUREE LT ] R SR . 2017 (1) :100-101.

GAO X D.Discussion on the present situation of coal mine water disaster in Shandong Province[ ] ].Shandong Coal Science and Technolo-
gy-2017(1):100-101.

ZRIT A L1 AR B AR B A Ml T R 0 2R B A VA K B T G LB R 7 ) SR L) . o BT K R S B IR 4. 2014,25(3) 1 62-66.

LIY Z.The mechanism and prevention measures of fracture-karst water pollution induced by mining at Taozao Coalfield in Shandong
Province[ J]. The Chinese Journal of Geological Hazard and Control,2014,25(3) :62-66.

KETTENRING J.The practice of cluster analysis[]J].Journal of Classification,2006,23:3-30.

JH SR Q B 2R 6 T A A I i T K B E S e i L ).l R R R BT, 2014,30(12) 1 66-68.

ZHOU Y X.Application of Q cluster analysis in underground pollution research in Zaozhuang city[ ]J].Shandong Land and Resources,
2014,30(12) :66-68.

F 3 T LR A A T S T A K K SO B AR AR B LRI ALZR < LR 2 BT 7= Sy 3% =K SC b B T AR b BT R BA L 1986.

F A - v T A U R DX L AR A A TV T S XK SO R R A A LR AR - LR AR B g R TR B SR BE L 1993,

WA, 7 DRI % Mg, A5 B AR TP 000 1 b BT PR AR K S TR AR A SR AT A LR . LD 2R « L 2R 4 b B P 45 W 3, 2003.

BUPEIE , PRUEAE LR A H VA R H XM BT & (T 7 ~ R BO A LR LR : L0 AR 48 & pi 3 BT TR I 4 B 2019,

[10] A, A3, R IE NE , 45 AT FE Fig AOHE T 3 T K 83 JR 75 Bl e 4 R0 ZR - L 7R 4 45 g 3t o TR M 46 e L 2014



%14 REF,F LA REMRBE WS BEKRKRFNTR 149

(110 WRTHe b R A7 T 5 3 T R0t i U AR 5 e B0 AT R K SR M [T 1. U1 PR35, 2022, 41(6) : 144-147.
CHEN Y Y.YANG Y Y.SHI X Y.et al. Water quality analysis of mangxi river based on improved nemerow pollution index method[]J].
Sichuan Environment,2022,41(6) :144-147.

[12] k@i, Ji T, 84 55 g 8 I ) DXVR 2 1 T AR AR 32 R AE K BUR B 43 BT L) . b B B L4 AT A . 2022, 12(5) : 71-79.
ZHANG J M,FAN G Y,GUO H,et al. Analysis of hydrochemical characteristics and water quality of shallow groundwater in Haimen
District of Nantong[J].Chinese Journal of Inorganic Analytical Chemistry.2022,12(5):71-79.

[13] KUMAR P,KRISHNA P R,BAPI R S, et al. Rough clustering of sequential data[ J].Data & Knowledge Engineering, 2007, 63(2);
183-199.

[14] CILIBRASIR L, VITANYI P M B.A Fast Quartet tree heuristic for hierarchical clustering[ J].Pattern Recognition,2011,44(3) :662-677.

[15] ZHOU J W,ZHANG Q X,KANG F X, et al. Using multi-isotopes(34S,180,2H) to track local contamination of the groundwater from

Hongshan-Zhaili abandoned coal mine, Zibo city, Shandong province[ J].International Biodeterioration &. Biodegradation,2016,128:48-55.
(167 SRBREE . JA A L HERUBT . 4538 U™ DX R /K 75 3 Kk 3l Jy A0 1 1 32 e [0 . 3R 50 B 2 5 4R . 2016.,39(8) :116-122.
ZHANG Q X,ZHOU J W,KANG F X.,et al. Hydrodynamic analysis and isotope tracing for probing into groundwater pollution of Zibo
mining areal J].Environmental Science &. Technology,ZOlG ,39(8):116-122.
(170 #5R BT 77 BR 38 SR TP SR i v T K s Bk 2 PR35 AL S HURI R [ .Ml %2 42 53R, 2006, 33(2) :30-32.
YANG C,ZHONG N N,CHEN D Y.Mechanism analysis of hydro-chemical evolution of groundwater caused by mining activities[ ] ].Min-
ing Safety &. Environmental Protection,2006,33(2) :30-32.

Study on water quality evaluation of fissure karst water in Taozao
coalfield in Shandong Province

Song Peixue'®, Zhu Tianshun', Du Jian'®, Zhang Xiangyu', Yuan Danging'®,
Du Yilin'*, Gao Li'*, Pang Chengbao®*

(1. a. School of City and Architecture Engineering; b. College of Life Science; c. College of Food Science and Pharmaceutical engineering,
Zaozhuang University, Zaozhuang 277160, China; 2. Shandong Provincial Lunan Geology and Exploration Institute(Shandong Provincial
Bureau of Geology and Mineral Resources No.2 Geological Brigade) , Jining 272100, China; 3. Key Laboratory of Karst Geology,
Shandong Provincial Bureau of Geology and Mineral Resources, Jining 272100, China)

Abstract: A large amount of contaminated mine water will further affect the fissured karst water environment. This
study evaluated the environmental quality of fractured karst water, the poor and extremely poor level of water quality in the ar-
ea account for 25.64 % and 41.03% of the total respectively, reflecting the overall poor quality of karst water. Through the a-
nalysis of the chemical characteristics of karst water, it is found that there were four types of anions in the karst water in the
area: HCO; . HCO; + SO% , SO% « HCO; , and SO? , and three types of cations:Ca*", Ca’™ « Na™, Ca’" « Mg®" or
Mg®" + Ca®". The article analyzes the dynamic characteristics of hydrochemistry over the years from 1991 to 2017 and con-
cludes that the underground fissure karst water in the water quality area has been worsening pollution and deteriorating water
quality due to the influence of coal mining. Based on cluster analysis, it is found that there were two main pollution pathways in
the area:surface water infiltration pollution and mine water cross layer pollution.

Keywords: Taozao coalfield; fissure karst water; water quality analysis; cluster analysis
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Tab. S1 Table of karst water sampling point

Fr %5 i F JB ik 253
1 S3 P I X S AR AR K O 2.32 K7
2 S5 ACLE T I X3 A B FE A K O 2.39 RAF
3 S6 AP T B A X 5 S B A A A K 4.40 iz
4 S7 PR AR X 308 77 T o Ak R A AR R KO 4.41 L
5 S8 T AR DX 0% 39 A7 3 7 T AL 8 A 3 K O 4.44 B
6 Sl1 P IR X P FE B 5 ) (B P LA K ) 7.32 W2
7 S13 I X P 1 AR B 4% A Ak 2.28 KA
8 S17 A I DX 2R 95 SRR O (T A 7.21 e 22
9 S21 B I DX I A 10 9P Ak A R R RO 7.26 e 2
10 S23 PR DX g 4 B s AR 3t K T 4.46 B
11 S26 T2 B DX M I8 7 3 P Ak ok SR 3K O 2.33 R A
12 S28 TR I X5 3 B R A A (K 2.32 B4
13 S31 B 3B DX N R R DB SR K T 4.40 2
14 S37 i X HE & 5 R KO 7.30 e 2%
15 S$38 7 X PG 2 K 5% A Rk O 2.35 RL%
16 S39 T X 5 B R R K I 7.30 &=
17 S40 i DB S B 7R = L g AN K T 4.41 L
18 S41 TP DX T S A XA KO 2.39 Ko
19 S42 7 X 7Y E S AR A KO 7.31 e 2%
20 Sd4 i Xk %2 5 4R KO 4.41 %
21 S50 T3 o ISR A B R O A RO 7.19 e 22
22 S51 IR DX 5K B R TR ZR ALK 8T A 2.32 B4
23 S57 T XK 22 & R R K I 7.80 W2
24 S58 mih Xk % 2 e ez e N 4.55 Bz
25 S61 XK % & AR OK I 1.61 ik
26 S62 AT AL B ALK IR 7.98 W2
27 S63 i v OGBS AL T A B I 4.55 L
28 S64 T DB A A R Rt K 7.56 e %2
29 S66 g 3 DX i L) B A A Ak K T 2.43 R4
30 S70 i F DR S B Y K 7.50 2
31 S71 i X P S R E A KO 7.32 e 22
32 S81 B X B P I SR L2 R K O 7.84 2
33 S85 it Xk % & B K IE 2.51 Bl
34 S86 TR I DX M Ik 1 3 P Ak s T A R L R K 7.32 e 22
35 888 T H S A B A TR K 2.35 R4
36 K2 T30 DX AR 1 BLAR L 1A 2.24 RAF
37 142 A X T E 7.59 e 22
38 125 7 X EA 2.43 R4
39 132 i X R 7.41 &S
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Tab. S2 Pit water sampling points

%' oA F Rk 2 5 KA T

S65 RS Y e 7.68 2 SO, » HCO;—Ca » Mg
S67 SR R S KU 8.25 e 2 SO, —Ca » Mg
S68 JE S AR I HE KO 7.48 e 2 SO; « HCO; —Ca » Mg
S69 SRS AR 28 I 7.38 e 2 HCO; + SO, —Ca + Mg

®S3 RIS

Tab. S3  Surface water sampling points

%> (AR R B

S52 UBE 3 IX 7% 111 787 1 I 2 AR XA AR UBE 3 RV ¥R 5% A S
S53 AR A X R KO TG R 3 ST P SR
S54 AT X PG E S /ML 7 3 S NUATIE 3K S

x4 HMITKRERINF
Tab. S4 Groundwater quality levels table

% 5 fRRCI R4l I B2V WV

F F<C0.80 0.80<F<C2.50 2.50<F<C4.25 4.25<F<C7.20 F=7.20

®S5 EEMEMER.E
Tab. S5 Table of vector matrix R;.

EisR K" +Na" Ca®" Mg? ™ Cl™ SO? HCO3 NO3 SR TDS pH
K* +Na* 1.000 0.353 0.573 0.437 0.723 0.496 —0.270 0.483 0.807 0.189
Ca®" 0.353 1.000 0.560 0.217 0.808 0.502 —0.261 0.944 0.809 —0.361
Mg?™ 0.573 0.560 1.000 0.234 0.740 0.688 —0.115 0.802 0.795 —0.104
Cl™ 0.437 0.217 0.234 1.000 0.102 0.002 —0.057 0.250 0.365 —0.018
SO~ 0.723 0.808 0.740 0.102 1.000 0.583 —0.347 0.877 0.951 —0.105
HCO3 0.496 0.502 0.688 0.002 0.583 1.000 —0.173 0.636 0.639 —0.139
NOj3 —0.270 —0.261 —0.115 —0.057 —0.347 —0.173 1.000 —0.234 —0.279 0.135
SR 0.483 0.944 0.802 0.250 0.877 0.636 —0.234 1.000 0.900 —0.302
TDS 0.807 0.809 0.795 0.365 0.951 0.639 —0.279 0.900 1.000 —0.116
pH 0.189 —0.361 —0.104 —0.018 —0.105 —0.139 0.135 —0.302 —0.116 1.000

xS TERTE-FEIEMRBEEISEREFR

Tab. S6 Basic information of the sampling points of Shili Spring and Dingzhuang-Dongwangzhuang

L= S41 S42 S44 S70 S66 S62 S63 S64 142 132 147
i &3] A K
L5 S52 S53 S54 S65 S67 S68 S69

bRk e MK CHETG D 5K
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Tab. S7 Table of vector matrix square Euclidean distance (S;; ) in Shiliquan, Dingzhuang— Dongwangzhuang area

TBURE A S41 S42 S44 S70 S66 S62 S63 S64 142 132 147 S52 S53 S54 S65 S67 S68 S69
S41 0.000 0.936 4.766 2.911 1.256 0.894 0.301 2.223 1.161 0.377 0.298 0.246 1.013 0.097 1.175 1.471 0.862 0.521
S42 0.936 0.000 3.241 0.605 0.489 0.931 0.783 0.338 0.111 0.951 1.528 0.638 1.254 0.828 0.527 0.498 0.160 0.437
S44 4.766 3.241 0.000 2.987 3.701 4.700 5.167 2.818 2.922 3.977 5.009 4.040 3.583 4.357 3.748 3.814 3.527 4.630
S70 2.911 0.605 2.987 0.000 1.410 2.149 2.478 0.131 0.570 2.647 3.715 2.317 2.308 2.736 1.213 1.030 0.844 1.738
S66 1.256 0.489 3.701 1.410 0.000 0.801 0.907 0.820 0.420 1.198 1.685 0.637 2.379 0.823 0.390 0.708 0.641 0.944
S62 0.894 0.931 4.700 2.149 0.801 0.000 0.530 1.770 1.138 1.226 1.269 1.056 2.079 0.658 0.241 0.457 0.988 1.145
S63 0.301 0.783 5.167 2.478 0.907 0.530 0.000 1.905 1.034 0.956 0.823 0.380 1.475 0.295 0.752 1.204 0.566 0.258
S64 2.223 0.338 2.818 0.131 0.820 1.770 1.905 0.000 0.202 1.918 2.876 1.528 1.954 2.026 0.851 0.920 0.493 1.266
142 1.161 0.111 2.922 0.570 0.420 1.138 1.034 0.202 0.000 1.045 1.726 0.643 1.237 1.014 0.513 0.757 0.172 0.643
132 0.377 0.951 3.977 2.647 1.198 1.226 0.956 1.918 1.045 0.000 0.173 0.429 1.543 0.438 1.187 1.365 1.077 1.066
147 0.298 1.528 5.009 3.715 1.685 1.269 0.823 2.876 1.726 0.173 0.000 0.567 1.894 0.435 1.534 1.882 1.491 1.202
S52 0.246 0.638 4.040 2.317 0.637 1.056 0.380 1.528 0.643 0.429 0.567 0.000 1.197 0.198 0.934 1.456 0.521 0.373
S53 1.013 1.254 3.583 2.308 2.379 2.079 1.475 1.954 1.237 1.543 1.894 1.197 0.000 1.264 1.978 2.315 1.053 1.164
S54 0.097 0.828 4.357 2.736 0.823 0.658 0.295 2.026 1.014 0.438 0.435 0.198 1.264 0.000 0.909 1.169 0.865 0.606
S65 1.175 0.527 3.748 1.213 0.390 0.241 0.752 0.851 0.513 1.187 1.534 0.934 1.978 0.909 0.000 0.352 0.548 1.023
S67 1.471 0.498 3.814 1.030 0.708 0.457 1.204 0.920 0.757 1.365 1.882 1.456 2.315 1.169 0.352 0.000 0.932 1.372
S68 0.862 0.160 3.527 0.844 0.641 0.988 0.566 0.493 0.172 1.077 1.491 0.521 1.053 0.865 0.548 0.932 0.000 0.229
S69 0.521 0.437 4.630 1.738 0.944 1.145 0.258 1.266 0.643 1.066 1.202 0.373 1.164 0.606 1.023 1.372 0.229 0.000

S8 TER. TE-FRIEMREARE cos(0; ) AEREER
Tab. S8 Table of the Angle cosine cos(0;; ) cluster in Shiliquan, Dingzhuang-Dongwangzhuang area

TBURE A5 S41 S42 S43 S70 S60 S62 S63 S64 142 132 147 S52 S53 S54 S65 S67 S68 S69
S41 1.000 0.579 0.534 0.413 0.437 0.668 0.762 0.453 0.581 0.918 0.923 0.823 0.755 0.931 0.622 0.587 0.571 0.572
S42 0.579 1.000 0.757 0.975 0.825 0.690 0.660 0.978 0.972 0.689 0.464 0.730 0.665 0.630 0.852 0.889 0.939 0.874
S43 0.534 0.757 1.000 0.727 0.674 0.506 0.482 0.749 0.775 0.618 0.457 0.717 0.662 0.641 0.645 0.631 0.724 0.630
S70 0.413 0.975 0.727 1.000 0.788 0.624 0.595 0.986 0.946 0.522 0.280 0.606 0.611 0.470 0.812 0.841 0.940 0.875
S60 0.437 0.825 0.674 0.788 1.000 0.737 0.603 0.851 0.872 0.613 0.420 0.745 0.348 0.649 0.893 0.828 0.759 0.579
S62 0.668 0.690 0.506 0.624 0.737 1.000 0.911 0.620 0.661 0.626 0.591 0.590 0.458 0.782 0.935 0.894 0.656 0.539
S63 0.762 0.660 0.482 0.595 0.603 0.911 1.000 0.600 0.659 0.674 0.685 0.670 0.590 0.748 0.881 0.751 0.745 0.710
S64 0.453 0.978 0.749 0.986 0.851 0.620 0.600 1.000 0.982 0.588 0.343 0.706 0.611 0.523 0.833 0.822 0.954 0.873
142 0.581 0.972 0.775 0.946 0.872 0.661 0.659 0.982 1.000 0.694 0.467 0.819 0.690 0.647 0.861 0.817 0.958 0.870
132 0.918 0.689 0.618 0.522 0.613 0.626 0.674 0.588 0.694 1.000 0.947 0.902 0.605 0.899 0.670 0.658 0.633 0.605
147 0.923 0.464 0.457 0.280 0.420 0.591 0.685 0.343 0.467 0.947 1.000 0.797 0.493 0.863 0.554 0.506 0.449 0.451
S52 0.823 0.730 0.717 0.606 0.745 0.590 0.670 0.706 0.819 0.902 0.797 1.000 0.686 0.852 0.729 0.595 0.754 0.683
S53 0.755 0.665 0.662 0.611 0.348 0.458 0.590 0.611 0.690 0.605 0.493 0.686 1.000 0.658 0.519 0.477 0.720 0.738
S54 0.931 0.630 0.641 0.470 0.649 0.782 0.748 0.523 0.647 0.899 0.863 0.852 0.658 1.000 0.741 0.712 0.563 0.471
S65 0.622 0.852 0.645 0.812 0.893 0.935 0.881 0.833 0.861 0.670 0.554 0.729 0.519 0.741 1.000 0.918 0.847 0.720
S67 0.587 0.889 0.631 0.841 0.828 0.894 0.751 0.822 0.817 0.658 0.506 0.595 0.477 0.712 0.918 1.000 0.765 0.655
S68 0.571 0.939 0.724 0.940 0.759 0.656 0.745 0.954 0.958 0.633 0.449 0.754 0.720 0.563 0.847 0.765 1.000 0.964
S69 0.572 0.874 0.630 0.875 0.579 0.539 0.710 0.873 0.870 0.605 0.451 0.683 0.738 0.471 0.720 0.655 0.964 1.000




