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Evaluation of Water-richness of Weathered Bedrock Based on the
WOA-SVM Discriminant Model: Take Zhangjiamao Coal Mine in
Shenfu Coal Field as an Example

HOU En-ke', WU Jia-mei'*, YANG Fan®, ZHANG Chi’
(1. College of Geology and Environment, Xi’an University of Science and Technology, Xi’an 710054, China;
2. Shenmu Zhangjiamao Mining Co. , Ltd. , Shaanxi Coal and Chemical Industry Group, Yulin 719316, China)

[ Abstract] In order to accurately predict the water richness of the weathered bedrock aquifer, 28 groups of weathered bedrock
pumping test borehole data in Zhangjimao minefield were used as training and verification samples, and the lithology combination in-
dex, weathering index, thickness, core recovery rate and burial depth of the weathered bedrock were selected as evaluation indexes.
Based on whale optimization algorithm-support vector machines (WOA-SVM) , a water-rich identification model for weathering bed-
rock aquifers was proposed. This model can predict the water-rich grade of the weathered bedrock in the area without pumping test
data, and realize water-rich zoning of the weathered bedrock in the well field by comprehensive use of the geological information of
249 exploration boreholes. The study shows that the weathered bedrock of Zhangjiamao minefield is weakly water-rich as a whole,
and its spatial distribution is uneven. There are strong water-rich areas in the central part of the field and the local area along Wulan-
bula Gully, but their distribution range is small, there are some moderately water-rich areas in the central-western and southeastern
parts, and the northeastern and southwestern areas are weakly and very weakly water-rich almost all the time. The results predicted
are more in line with the actual situation, and the research results can provide a reference for the safe production of the mine and a
new way of thinking for the prediction of the water-richness of the weathered bedrock.

[ Keywords] weathered bedrock; support vector machine( SVM) ; whale optimization algorithm (WOA) ; water richness zoning

Wi B, 20240305 &iTHHI . 2024-10-09

E€WA . HEK AR (42177174)

F—1EE . FERFH(1963—) , 5 BUK, BEa XA 1 Bz, AR5 7 10 . 0 K E iR o E-mail : houek@ xust. edu. cn,
CEEEE . REPE(1998—) T DU, BEPG R LR AR WSRO K E BT . E-mail : 1838605010@ qg. com,

ML . www. stae. com. cn



B e & 5 T R

120 Science Technology and Engineering

2025,25(1)

FRIR 22 3 7 b R 2 AR O e e DR v I Y i
B FF ARG Z— | A # R B DX SR 3 i 1T I
THAKE B BER TR MR BB, X N2 T
FIE B R B R BR b SR I8 T2 TiAR KA B 2, F 3L
TKZE T KU R B AL A BN T AR, JE ™
KFERE KA T B B KPR X S By iR
IKEAEERZ L, B AL 3 A & K A
KT, & AR P T 25 2R 5 S PR — 1 2%
BE, SR ARG ff A K T vk

TETAR 57K 2 & AR EPEN J7 ia, i A TR 2
ST UG TR BUR . IR B 320 & KRN
D353 K SCHL B R AR ) BRI ok N 22 TR R 25
AR = KIS, W H A s ak i BRI vk A
FE AR L IR R R R v A AR
ARPVEE K SCHB B R R R T TR A AR B R
SRR Z T PR B R DL R g5 B F 0 M o S5 R
B, ZHERLGEG L B A B R 30 P
AL R, AR R TR ERE, 8 — L
o) BReR AT BRI m R PERR R 7R B K
PEM S8 T2 R 5 TR R KD 2R A
M A0 BT S )y B 1 ) A T A AR
FEARSIIN T EKIE B KR oy X (R A A — L
JaBRE . EEXTBEAL RS i B KA S A K %
JEURHEENO 3 e B ORI A
HETEFEZN FEHEEAENIPAFE R, #r 17 XAk
FLA ) Fisher FIR) AT AU AT Bayes I 51 0 B A |
53 X RAE SR 51 LIRS 152 T B8 I 50k
WM LALI AR 15217 TAF T N B 9E % 4
FEF SRR I AL T /K2 & K XA
R BB BT A i S AR ) AL A
IKZE RPN T s i b

BK1
~O HBO4
#2 0365 ko HBO5
~O Fee3.15 2948 ~o
45.50 oo
ol 0 20.20 “.3507
s . oo seels 7
o -:{-6 s - Lenls.27
o2a2d10.84 o - ﬁl.ﬂ
= D34
23,66 01560 6.10 17.48 Jf'—.,T
o), O o,
0.007 70 0.012 60 0.296 95 0.625 89 0.009 05
L/(s'm) L/(s'm) L/(s'm) L/(s'm) L/(s'm)

() (b) (© (d) (e

FERT AT B9 3 mh T SR HLES 2= 2] 51 A KL
FEA R E KPP BT B A R R SR S i - T
AE A BERBR A T, 31 0 R P i £ S5 DA S 3
li) S AL A ST KA B o B KA P A A 2R | 2 T )
5K 5 - R A0 il K U B KA o i FL R AT
VA, SEBUEA T A KRR X

1 FFRX KR

SRR G T B b A R A R T X
JFHZARPEK 10. 0 km, FFAETE 5. 7 km, IR 51. 979 8
km®, JFRFRE +910 ~ +1 170 m, 2E 7= RE S 11.0
Mt/a, FH-HITE F P9 3225 0K 2 A 502 FLBR &
IRIZFFEA RS KIZPI RS, o XA 3EA &
IKZEA B KR — A iz W, 20
(1 =B TR KK

HRAE 5K S 1 I R Tk WAL RS S K2 &
SRR T A S AR AR BN, 3% KR AL
TFHAETF,JE 0.6 ~49.78 m, FHJEREF 15.69 m,
BRI G, FKIZH RS A e s Fb i
Ve S, LU b - AR b i oy 25 KR B
Pt DA AE Bl LA oK BT RE, KA PR — A 19. 18 ~
61.62 m, 4 12 45 [ B4 if 7K 4 0.000 385 ~
2.854 50 L/(s-m) ,iBiBZR%$00.004 6 ~54.44 m/d,
WALE/NF 0.4 o/L, B T E KM EPHEEKZ,
X PN LT XA R B AR PR AR A A 1 BT

2 RULESEKEZMESR

IR 2 WA AR T, T MG 5 S5 R
w257, FUA S AR BE B R, —
SRR, B XA i K 1 TR 36 T LA K A
B BRI DL RAMA S PR AT . BRALERS R

L/(s'm)

XN4
MO
00.10
s XN7
e o
A5 = 16.40 65.00
O A9 S s 20 1.60
oo = R »
B 70 5.50 o = e
o' |4.60 240 oo 11.80 R 310
B 30 10 10 i3 =
s, . 'y i 200
o o o
0.095 60 2.854 50 0.036 60 0.006 00 0.004 40

L/(s'm) L/(s'm) L/(s'm) L/(s'm)
® (2 (h) (@ (O]

Loso] ) [=2] [] [Z=) [R5 [ [oooos |

[] [ ] B [ ]

WEE A MR WA MEbE hRbE OHRbE
J&/m sy

LXATDIS
g/[L-(sm)™]

¢<0.01 L/(s'm) 0.01 L/(s'm)<gq 0.1 L/(s'm)<q 1 L/(s'm)<q
<0.1 L/(s'm) <1 L/(s'm) <5 L/(s'm)

B SR KPR RER

Fig. 1

Water-richness histogram of typical weathered bedrock
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Table 3 Quantification of bedrock weathering
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