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Fig. 1 Location and the hydrogeological sketch of the study area
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Fig. 2 Profile of enrichment characteristics in the fault-conducting zone
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Fig. 3 Profile of enrichment characteristics in the fault dissolution valley
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Fig. 6 Profile of enrichment characteristics in the water-blocking contact zone
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Table 1 Summary of groundwater quality in the study area

I(N'=3) T(N=8) T(N=4) V(N=3) V(N=15)
FI(N=2) [2(N=1)  T-1(N=5) T2(N=3) \ IV-I(N=1)  IV-2(N=2) V-l
pH 7904 790 8.0/19 7.9/0.9 7.902.1 82/0 7.9/0.4 7917
K' 4955047 800 13.1/122.6 1.012.8 0.9/33 0/0 22/100 20.6/312.8
Na' 00 63600 7.4/106.9 1.6/13.4 1.7/58.7 87/0 0.6/100 20.7/145.6
Ca 0365 0600 9.6/196.4 49.8/14.7 39.18.7 0.2/0 0.4/53.2 52.4/96.7
Wil Mg® 0510 040 5.4/193.1 25.0/11.5 9.5/17.7 03/0 0.1/9.1 9.2/152.5
BH CI 2306 340 3.2/106.5 3.1/15.3 1.9/81 1.2/0 25229 72/76.7
SO 5.1/132 1150 30.2/82 7.7/35.6 18.5/38.6 15/0 1.7/9.5 20.4/158.9
HCO; 155.7/0 217900  196.1/13.8 250.4/11.3 148782 217900  85.6/34.6 246.1/33.1
NO;  4/106 5800 5.4/1583 1001216 25912 1.7/0 0/0 133772
TDS 139.8/13 199300  2054/1838 V1116 481119 190800  74.4/324 2452/39.1
Ca-HCOL(N=9
ig;ﬁk Na-HCO, Na-HCo, WHCON=) . Vienco,  caMgHCO, Nehco, HCOMN=D Na-Hc032N=5;
7 Ca-Mg-HCO,(N=1) Ca-Na-HCO,(N=1)
Na-Mg- HCO, SO,(N=1)
ﬂ%ﬁf 1 M I(N=4), IV(N=1) T(N=2), IV(N=1) 1111((11\\]1:1))111\(/?1\121) v 1 III\(/TNQ; 1\1}1((;\12 11))

T NREAREG IS H R pHIE A, HAAS BRI omg L'y WIS AR 200 A (5 R (%) o
Note: 'N represents sample size. In the column of “physicochemical parameter, pH is dimensionless; the unit of other parameters is mg-L™". The data format of *physicochemical

parameter is sample average/coefficient of variation(%)

Piaa's A O A O A|A O A

wEE S [-1{T-2|I-1|1I-2| I |IV-1] IV-2] V-1

7 BEIKREZKAEIKILE Piper [

Fig. 7 Piper diagram of the hydrogeochemical characteristics in water enrichment blocks
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Table 2 Values and results of calculation parameters of the natural recharge in water enrichment blocks
BRI T A8 F Bl SR IR B /km? ZAEF Y[ T H/mm QM7 m’a’!
1-1 0.33 2.22 599

! I-2 0.56 3.81 1744.6
11-1 0.41 5.26 1763.5

i 11-2 0.49 36.22 8177 14512.4
1 \ 0.12 21.34 2094.0
Iv-1 0.37 4.61 1394.8

v v-2 0.21 1.92 329.7
A% \ 0.52 23.13 9835.0
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Table 3 Values and results of calculation parameters of the natural discharge amount in water enrichment blocks
s i ] $mg‘ ] "¥m@2 ] ﬁmgs ] ol Qi
E3 FiHEL s B4 FihtL/s E254 HiHL-s Jim’a Qb
I -1 3 121.4* 1.5 60.7 1 40.47 230.8 13.1%
-2 3 57.68* 1.5 28.84 1 19.23 109.6 0.7%
111 \ 2.5 43.84* 1.3 22.8 1 17.54 87.3 4.2%
v V-1 2 2.1% 1.2 1.26 1 1.05 4.6 0.3%
v-2 35 27.4* 1.8 14.09 1 7.83 51.1 15.5%
A% V-1 4 721.1 2 360.55* 1 180.28 1308.4 13.3%

SRR EAECA L TH L 8L 9H PRI EAE3H L 4 L SH L T0A UK EELA L 28 1A L 12 * TR A S

'Wet season: from June to September; “Normal season: from March to May and October; *Dry season: from January to February and from November to December.

*The flow is the actual measurement in the survey
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Table 4 Evaluation elements and results of water supply significance in water enrichment blocks
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Study on the enrichment characteristics and water supply significance of karst
groundwater in the Yili river basin, Wumeng Mountain area

DENG Guoshi, CEN Xinyu, TANG Yeqi, ZHONG Jinxian
( Chengdu Center of China Geological Survey, Chengdu, Sichuan 610218, China )

Abstract The deepened karst development caused by its uneven development of karst and significant uplift of the
Cenozoic crust results in the extremely uneven spatial and temporal distribution of karst groundwater, which makes it
very difficult to extract and utilize groundwater. Therefore, understanding the enrichment law of karst groundwater is
of great significance for the exploration and development of groundwater resources. Karst groundwater is the main
water source for local people's production and life in the contiguous poverty-stricken area in Wumeng Mountain area,
Southwest China. Hence, summarizing the characteristics of groundwater enrichment and studying the significance of
karst groundwater supply can provide important references for the exploration and utilization of local groundwater
resources.

Firstly, this study conducted a hydrogeological survey of 1: 100,000 in the upper and middle reaches of the Yili
river basin covering an area of 1,400 km’ and another survey of 1: 50,000 in Huize county of Qujing City, with an
area of 450 km’. In the surveys, five types of groundwater enrichment characteristics in the study area have been
identified through a comprehensive analysis of the spatial distribution and composition of karst water-bearing rock
formations, the mechanism of structural groundwater control, and topography. In addition, 133 groundwater samples
were collected and tested in the study area, and the main groundwater chemical types and water quality conditions of
each groundwater enrichment block were analyzed. Subsequently, factors such as the distribution of watersheds, the
spatial distribution and composition of water-bearing rock formations, the spatial morphology of faults and folds, and
the catchment area of springs were taken into consideration to delineate the groundwater enrichment blocks
corresponding to each spring or spring group. The natural recharge and discharge of groundwater in each groundwater
enrichment block were calculated according to the rainfall infiltration coefficient and the total discharge. Finally, based
on the previous research, the significance of groundwater supply by karst springs is concluded in terms of the
groundwater abundance, supply conditions, and quality.

The study results show that the enrichment characteristics of karst groundwater in the study area can be
summarized into five types: fault-conducting zone, fault dissolution valley, strip dissolution valley, fold dissolution
valley, and water-blocking contact zone. Besides, Na-HCO; and Ca-Mg-HCO, are the main groundwater chemical
types in the enrichment blocks. 79% of groundwater is classified as type I to type III with nitrate and oxygen
consumption as the main indicators exceeding the permitted level. Moreover, the natural recharge and discharge of
groundwater in each groundwater enrichment block are 3,297,000-145,124,000 m’-a ' and 46,000-13,084,000 m’-a '
respectively. The ratios of discharge to recharge are 0.3%-15.5%, which indicates considerable potential of exploiting
groundwater resources. Finally, the water enrichment blocks such as fault dissolution valley, strip dissolution valley,
and water-blocking contact zone are of marked significance in water supply. Limited by the uneven spatial and
temporal distribution of groundwater resources, shortage of water supply, poor water quality, etc., the other types of
water enrichment blocks are of less significance. The research results provide a theoretical basis for ensuring water

safety in poor water-scarce regions.

Key words karst groundwater, groundwater enrichment characteristics, water supply significance, Wumeng

Mountain area

(i K% M4 )
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