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COALSEAM THICKNESS PREDICTION WITH GEOSTATISTICS

DU Wenfeng, PENG Suping
(State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and Technology, Beijing 100083, China)

Abstract: Coalseam thickness is necessary data for coalmine design and mining. The correct predication result of
coalseam thickness not only can provide good geology guarantee for coalmine, but also can bring great economic
benefits. Coalseam predicting can be calculated using fitting or regression analysis method according to the known
borehole coalseam thickness, but because of the limitation of borehole data amount, there are large errors existenting
in predicting thickness between the wells or wells outside area. Seismic data have a good continuity in the
transverse, if sparse borehole data could be combined with dense seismic data, it is helpful to increasing the
thickness predicting precision between the wells or wells extrapolating zone. Cokriging method is a dualistic,
unbiased and optimal interpolation method in geostatistics, and based on regional variables theory and variogram
basic tool. Borehole coalseam thickness and seismic amplitude in the space distribution have some regulation and
local randomicity, so they can be described as regional variables, and can be simulated by variogram, the thickness
estimation can reflect thickness variety regulation of well data, also can direct variety trend of seismic data.
According to actual measurement thickness data on the roadway coalseam exposing points in the research area,
some Cokriging predicting thickness examination have been done, and the predicting thickness error has become
lower. The predicting precision has largely increased. The thickness predicting method is especially suitable for
some coal mines which have done 3D seismic exploration.

Key words: mining engineering; coalseam thickness; geological statistic; Cokriging method; thickness predication;
seismic data
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Fig.2 Borehole Coalseam thickness prediction(unit: m)
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Table 1 Varigram curve feature values of spherical models

o 75 72 R B 2R R

A a Pegx ¢ HACc+cy)
Bt 336.30 0.012 0.34
Hh = 484.18 0.000 2.2%10
HidFHRE 860.72 0.000 425.46
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Fig.5 Coalseam thickness distribution(unit: m)
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Table 2 Thickness correlation between proven points of roadway and prediction

A A J g I RN TR IS B P o BT R
Fes X ARz Y Ak SEPE/m TOUME/mM  (SEME — TOME)/m BR2E%  TRIE/m (SR — TRAE)/m BR%E%
1 59 081.0 33955 3.10 3.17 —0.07 2.26 3.16 —0.06 1.94
2 59 081.0 34 453 3.15 3.86 —0.71 22.54 3.23 —0.08 2.54
3 59 326.6 33482 3.06 2.93 0.13 4.25 3.16 —0.10 3.27
4 59 326.6 33532 3.20 2.96 0.24 7.50 3.11 0.09 2.81
5 59 326.6 34 296 2.70 4.32 —1.62 60.00 2.69 0.01 0.37
6 59 326.6 34 442 2.70 4.50 —1.80 66.67 2.78 —0.08 2.96
7 59 326.6 34 487 2.70 451 —181 67.04 2.69 0.01 0.37
8 59 326.6 34 687 2.70 4.34 —1.64 60.74 2.58 0.12 4.44
9 59 326.6 34737 2.70 4.26 —1.56 57.78 2.61 0.09 3.33
10 59 552.7 33233 2.90 2.65 0.25 8.62 2.86 0.04 1.38
11 59 552.7 33283 2.90 2.67 0.23 7.93 2.94 —0.04 1.38
12 59552.7 33333 3.00 2.68 0.32 10.67 291 0.09 3.00
13 59552.7 33483 2.70 2.69 0.01 0.37 2.72 —0.02 0.74
14 59 552.7 34 643 2.75 4.03 —1.28 46.55 2.84 —0.09 3.27
15 59 552.7 34 693 2.80 4.04 —1.24 44.29 2.82 —0.02 0.71
16 598124 33315 2.60 2.53 0.07 2.69 2.58 0.02 0.77
17 59 8124 34 005 2.30 2.37 —0.07 3.04 2.29 0.01 0.43
18 598124 34130 2.30 2.59 —0.29 12.61 2.28 0.02 0.87
19 598124 34 347 2.60 2.85 —0.25 9.62 2.48 0.12 4.62
20 598124 34 660 3.00 3.02 —0.02 0.67 291 0.09 3.00
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21 60 056.8 33254 2.50 2.56 —0.06 2.40 251 —0.01 0.40
22 60 056.8 33442 2.20 2.46 —0.26 11.82 2.27 —0.07 3.18
23 60 056.8 34237 2.60 2.64 —0.04 1.54 2.57 0.03 1.15
24 60 056.8 34 285 2.60 2.71 —0.11 4.23 2.63 —0.03 1.15
25 60 056.8 34763 3.00 2.19 0.81 27.00 291 0.09 3.00
26 60 056.8 34789 3.00 2.14 0.86 28.67 2.92 0.08 2.67
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