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Quantitative Assessment Method for the Similarity of Geochemical Maps

JIANG Hong
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Abstract: Comparing the similarity of virtual geochemical maps made from the data of different labs is a new
method for geochemical analytical quality control and evaluation. But the comparison by eyesight could get only
qualitative and fuzzy conclusions. By calculating the overlap areas of the maps and introducing the FFP
evaluation principle, the similarity indexes of the maps would be obtained. Based on the similarity indexes, the

similarity of the maps could be evaluated quantitatively. This method can be also applied to the research on

element distribution and temporal and spatial variation of environmental pollution regions.
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Fig.1 Schematic drawing of polluted area and detected area
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Table 1  Analytical results of As obtained from laboratory A

w(As)/107°

ks
4 20235 20237 20239 20241 20243 20245 20247 20249 20251 20253 20255 20257 20259 20261
3315 5.7 86 6.1 5.1 8.6 10.1 13.1 159 5.3 85 2.1 46 7.7 6.0
3377 45 10.0 6.0 5.4 82 6.8 205 11.0 10.1 83 7.5 9.5 10.9 5.1
3379 5.8 6.8 55 5.0 85 5.3 146 97 45 9.0 10.7 7.3 12.0 8.4
3381 7.9 10.7 5.3 4.6 81 58 263 47 6.1 12.1 10.4 10.9 13.0 11.0
3383 8.4 87 80 81 80 43 1.5 7.1 6.4 288 153 5.7 10.1 29.7
385 7.6 63 5.8 8.0 9.0 7.3 9.6 67 7.6 17.5 174 11.9 6.5 1.9
3387 8.4 10.0 5.3 7.4 9.0 5.7 81 7.0 63 151 1.8 10.6 9.1 20.5
339 7.4 11.4 49 9.7 103 9.2 93 7.8 &1 119 9.1 12.0 7.9 1LS
3%91 6.8 7.7 41 6.5 9.5 103 5.8 9.5 10.4 11.4 10.0 82 8.4 7.0
3393 8.8 7.7 6.0 9.4 92 9.7 53 7.4 121 125 13.0 6.4 12.7 10.4
3395 85 99 62 7.6 7.3 102 5.5 8.6 9.8 187 7.2 9.2 1Ll 16
3397 7.3 6.6 5.0 89 7.9 62 9.8 9.4 103 18.7 82 225 12.3 6.1
3399 6.7 113 43 87 75 64 81 74 13.0 12.1 48 64 74 8.8
34010 7.9 44 37 88 9.1 132 7.6 7.0 16.2 87 87 82 6.0 3.2
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Table 2 Analytical results of As obtained from laboratory B

) w(4s)/10 6
L

2023520237 20239 20241 20243 20245 20247 20249 20251 20253 20255 20257 20259 20261

3375 3.8 65 48 35 65 80 115 153 48 6.5 220 6.0 7.3 55
3377 033 95 43 45 7.2 5.0 203 10.0 10.0 7.3 7.8 7.8 10.0 4.8
3379 3.8 5.0 43 40 7.7 35 145 88 5.0 7.0 9.5 6.8 10.3 7.6
3381 5.8 8.0 3.8 35 67 40 245 35 7.0 1.3 10.0 9.5 10.5 10.0
333 6.0 7.3 6.0 6.2 52 35 108 63 55 27.8 14.0 55 85 30.4
335 6.0 55 50 60 7.0 55 88 6.0 7.3 17.0 16.5 10.3 6.5 7.9
33%7 7.3 7.3 035 55 7.2 40 7.8 8.0 6.5 143 10.0 10.0 9.3 18.3
339 6.3 80 3.8 80 75 93 88 80 7.8 IL5 88 10.3 6.5 10.7
3%1 5.0 5.5 33 5.7 7.5 103 5.5 9.0 9.0 108 9.5 7.3 80 6.0
3393 7.0 5.8 43 7.2 7.5 93 6.0 65 113 10.8 11.8 6.8 11.3 10.0
3395 6.8 8.0 35 6.2 62 95 43 7.5 93 168 6.3 73 9.8 1.6
3397 5.3 53 40 7.0 63 5.8 83 85 108 17.0 8.3 18.5 1.5 6.3
3399 55 9.5 35 67 5.8 48 7.3 6.8 11.6 11.5 48 68 7.2 8.0
3401 5.8 3.5 2.8 7.0 7.0 12.0 6.3 6.0 163 7.5 6.8 6.8 7.0 5.1

#3 A9 ConERMIES R
Table 3 Analytical results of Co obtained from laboratory A

w(C0)/10 =6

by
2023520237 20239 20241 20243 20245 20247 20249 20251 20253 20255 20257 20259 20261

3375 9.6 14.8 8.8 10.0 10.8 9.1 17.8 19.5 16.9 32.9 21.7 16.1 11.8 16.4
3377 7.2 132 8.6 8.8 143 8.1 17.8 16.4 18.3 27.5 I5.1 14.6 16.4 17.4
3319 47 13.2 7.2 7.9 11§ 6.9 17.6 10.0 18.6 26.0 20.1 16.5 13.8 17.3
331 113 135 7.7 5.9 119 8.7 22.6 11.0 20.7 25.4 22.0 13.4 16.2 16.6
3383 10.0 14.3 7.7 144 8.6 5.8 25.0 18.9 19.7 20.6 21.4 12.8 17.9 16.2
3385 125 1.7 7.8 11.0 11.§ 8.6 20.2 18.0 19.6 24.0 21.9 15.8 22.0 17.5
3387 121 9.9 9.5 9.6 1.5 7.1 20.9 18.6 20.4 18.1 7.0 12.6 26.9 18.7
3389 129 12.3 8.9 10.1 1.7 19.2 17.3 19.8 15.7 16.6 16.4 16.2 26.2 16.5
3391 10.6 9.4 4.8 8.6 110 21.4 142 16.2 15.5 22.9 18.8 15.4 21.9 17.7
3393 12,5 12.6 10.8 13.0 9.9 20.5 12.3 13.5 17.3 21.3 143 17.3 15.0 16.8
3395 115 13.2 83 10.5 10.1 22.0 12.3 12.2 23.6 16.7 16.7 11.7 20.2 18.7
3397 11,5 10.3 9.8 12.4 10.6 21.5 12.5 14.7 21.3 14.6 13.9 21.6 22.4 18.0
3399 114 11.7 12.4 12.3 8.3 31.6 10.5 14.5 21.5 15.3 15.2 13.2 19.5 13.2
3400 9.7 5.2 7.9 13.9 11.0 21.9 16.3 13.2 31.9 11.2 16.1 11.9 17.5 18.0
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Table 4  Analytical results of Co obtained from laboratory B

w(Co)/10~°

HA

Aty

2023520237 20239 20241 20243 20245 20247 20249 20251 20253 20255 20257 20259 20261

3375 10.1 13.9 8.9 10.4 9.0 8.9 14.4 12.7 11.6 19.1 15.0 14.4 12.1 12.3
3377 8.1 121 9.0 9.4 13.8 6.5 18.3 142 16.0 18.3 10.8 11.7 13.7 14.5
3319 5.6 115 8.8 7.3 10.6 6.4 16.0 141 141 22.2 15.5 11.3 12.2 16.5
3381 12.0 8.8 7.8 7.4 112 7.0 20.0 8.6 15.4 19.1 16.1 11.0 14.4 14.1
3383 9.3 128 85 144 5.8 6.0 18.9 143 146 17.2 163 11.3 14.1 14.7
3385 1L1 127 7.5 9.5 10.2 9.3 16.2 14.6 15.1 17.6 17.5 11.9 16.6 13.3
3387 132 9.2 83 7.5 10.7 7.6 15.0 14.8 15.7 12.2 10.3 10.5 20.3 16.4
3389 122 9.6 9.9 10.7 11.7 18.8 12.7 16.2 12.4 142 12.1 12.2 19.6 14.5
3391 9.8 10.4 6.9 9.4 10.0 21.4 115 12.2 13.5 17.2 15.3 1.7 17.1 12.7
3393 13.0 11.3 1.0 1.7 10.6 20.2 8.9 8.7 16.0 16.9 10.5 12.1 12.7 12.8
335 121 13.2 8.1 8.4 102 20.9 9.7 10.5 18.1 14.8 12.6 7.8 17.0 12.9
3397 9.5 10.5 10.2 1.3 10.6 15.8 9.9 11.8 18.5 10.4 11.7 16.6 19.2 13.5
339 104 111 1LS 9.1 7.7 20.7 9.4 1.1 18.6 17.9 13.4 12.0 14.5 10.5
3400 9.2 6.7 8.0 113 10.5 18.2 9.4 12.0 23.1 7.8 13.9 10.3 12.9 12.9
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Fig.2 Geochemical maps of Ar from lab A and lab B
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Fig.3 Geochemical maps of Co from lab A and lab B
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Table 5  Areas of diffrent concentration of As and Co in
geochemical maps
it ki # P/ af
KES r E 1 T F 1 T F 1 r £ 1

WL 4

h?m‘“[ﬁ <8.0 8.0-1.0  11.0-19.0 519.0
w(As)/(pg+g™")

KRR 5665 8918 5450 6714 4270 3652 1884 1412 1355 137 100 92

A B

frARREE 10-160  16.0-19.0 519.0
w(Co)/(pgg™")

HCEmR 3302 4985 3188 4826 7161 3078 3191 2040 291 3061 214 21l
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Table 6  Scores for As geochemical maps

ﬁﬁﬁ\ﬁ?ﬁ[ﬁ?l <8.0 8.0~11.0 11.0~19.0  >19.0
w(As)/(pg g™ )
Syl REO E) PIEN ARG
AR %L 0.597 0.548 0.312 0.387
Bt B4 R4 R4 7% R4
H T HOTEMERIEEG 5 B
Table 7 Scores for Co geochemical maps
R RER 1 <11.0 11.0~16.0 16.0~19.0  >19.0
w(Co)/(pg-g~)
Sz iul Wi H P3N EANER
HARIE % 0.582 1.208 1.457 0.932
Bt 24 R4 ARtk i Jut
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Table 8 The relationship of E/T, I/T and similarity indexes

E/T

i 0 0.1 0.2 03 04 05 06 07 08 0.9 1 .1 1.2 1.3 1.4 1.5 16 1.7 1.8 1.9 2 2.5
0 1.0 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 20 2.1 22 23 24 25 26 27 28 29 30 3.5
0.1 09 1.0 1.1 12 1.3 14 15 1.6 1.7 1.8 1.9 20 2.1 22 23 24 25 26 27 28 3.3
0.2 0.8 09 10 1.1 1.2 1.3 14 1.5 1.6 1.7 18 1.9 20 2.1 22 23 24 25 26 3.1
0.3 0.7 0.8 09 1O 1.1 1.2 13 1.4 15 16 1.7 1.8 1.9 20 2.1 22 23 24 29
0.4 0.6 0.7 08 09 1.0 1.1 12 1.3 1.4 15 16 1.7 1.8 1.9 20 2.1 22 27
0.5 0.5 0.6 07 08 09 1.0 1.1 1.2 1.3 14 15 1.6 1.7 1.8 1.9 2.0 2.5
0.6 0.4 05 06 0.7 08 09 10 1.1 1.2 1.3 1.4 1.5 16 1.7 1.8 2.3
0.7 0.3 0.4 05 06 07 08 09 1.0 1.1 1.2 1.3 1.4 1.5 1.6 2.1
0.8 0.2 0.3 04 05 06 07 08 09 1.0 1.1 1.2 1.3 1.4 1.9
0.9 0.1 0.2 03 04 05 06 07 08 09 10 1.1 12 1.7
1 0.0 0.1 0.2 03 0.4 05 06 07 08 09 1.0 1.5
— 26 — All rights reserved. http://www.ykcs.ac.cn
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Table 9 Areas of Ce geochemical maps (from reference [2])

i S R i

w(Ce)/(pg-g™") <63 63~79 79~100 100~126 =126

T 1169 3266 5178 3070 2849
E(A) 1685 4262 6233 1505 2780
E(B) 755 3121 6135 3162 2953
E(C) 932 3137 5441 2464 3193
E(D) 1117 3360 5659 2794 2362
E(E) 2937 3411 3233 1803 3525
I(A) 1169 2731 3864 921 2332
1(B) 755 2581 4371 2360 2599
1(C) 879 2472 4397 1826 2548
I(D) 1052 2971 4858 2290 2362
I(E) 256 1390 916 1699

Y - W
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Il A
T i d®
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Fig.4 Similarity maps of Ce data from differet laboratories
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Table 10 Scores of Ce geochemical maps (from reference [2])
RIS
63~79 79~100 100 ~126

=126
(A) 0.44 063 071  0.89  0.34
(B) 0.35 038 050  0.49  0.21
AME(C) 0.29 045 035 061  0.33
(D)
(E)

0.16 0.21 0.22 0.42 0.17
3.07 1.47 1.09 0.99 1.05
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