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[Objective] As an important water supply source in Beijing, karst groundwater plays an irreplaceable role in the security of the urban

water supply and the improvement of the ecological environment. [Methods] Based on the analysis of 278 karst groundwater
samples systematically collected in Beijing in June 2021, both single-factor quality evaluation and comprehensive quality evaluation
of karst water were carried out in different karst water systems. Additionally, the organic indicators were statistically counted and
analyzed for the first time. [Results] (1) The average values of pH, TDS, and TH of karst water in Beijing are 7.69, 334.77 mg/L, and
262.01 mg/L, respectively. These results indicate that the groundwater is weakly alkaline, with low salinity and low hardness,
suggesting generally good water quality. (2) The detection rates for unconventional indicators, in descending order, were
benzo[a]pyrene (4.32%), tribromomethane (3.60%), and total xylene (2.52%). These contaminants warrant significant attention.
(3) The results of groundwater quality evaluation show that the overall proportion of karst water quality falling within Classes I-III is
82.01%, while Classes IV and V constitute 17.99%. The exceedance points are primarily located at the interface between
F~, and NO;-N.

[Conclusions] As the important water source supply area and ecological protection zone in Beijing's ecological conservation area,

mountainous and plain areas, with the primary exceedance indicators being Fe, TH, NH;-N, Mn, SO,*,

karst groundwater in the study area plays a very important role for ensuring the safety of the capital's water supply and protecting the
ecological environment. In the future, to practically protect karst groundwater, measures such as increasing vegetation cover to
enhance water conservation and recharge capacity, strictly controlling point source and non-point source pollution to reduce pollutant
inputs, continuously optimizing the monitoring network for early warning, and broadly promoting public awareness and education on

ecological protection should be implemented systematically.

Key words: karst water system; single factor quality evaluation; comprehensive quality evaluation; hydrochemical characteristics;
eco-environment; hydrogeological survey engineering; Beijing

Highlights: For the first time, single factor and comprehensive quality evaluation of karst water were conducted based on system
theory in Beijing, and hydrochemical types were systematically compared; The main environmental issues and characteristic
indicators of karst water were identified; The detection and exceeding of organic indicators were analyzed for the first time in the
study area; The countermeasures and suggestions for the protection of karst water environment were proposed according to the
findings in this study
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1 H¥I/KRS Karst water system

P4 A K R Gt

Xishan karst water system
BT KRG

Changping karst water system
SERE KRG

Yangqing karst water system
TH G-I E R RS

Qianjiadian-Jiuduhe karst water system

o
%

=

. WP 7 K 5
5 Shunping karst water system
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U~

Beiwu karst water system

KM K R G
Daxing—Tongzhou karst water system
EKEH Aquifer group
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Cambrian karst water rock group
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Wali conglomerate karst water rock group
KIAR A S A

Changcheng system karst water rock group
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Ordovician karst water rock group

i) LA R AR

Jixian system karst water rock group
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Fractured water rock group

HAh Others
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Water quality monitoring well
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Spring monitoring point

X N RBUR T

District People 's Government Station
KRGS

Boundary of karst water system
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Waters

B BHEETR

HIR] (AIEE:

w

HIHBRE

2 ki S -, .
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Fig.1 Division of karst water systems and distribution of sampling point in Beijing
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Table 1 Number of sampling points of each karst water system
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Fig.2 Piper plot of groundwater in different karst water systems of the study area
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Fig.3 Spatial distribution of unconventional organic matterdetected in karst water in Beijing
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Table 3 Statistics of hydrochemical indicators of karst water samples in the study area
RY pH TDS TH EC DO Na* K Ca®¥ Mg®¥ CI' SO, HCO, CO,” NH,~N NO,~N
FHME 821 219.60 151.00 390.60 0.38 22.94 503 2541 2128 18.69 14.03 187.14 9.12 0.68  2.04
k% PRHERZ 072 49.57 68.06 83.95 0.37 10.18 435 2196 640 9.60 1389 8541 1724 1.08 4.15
(N=5) /ME  7.49 182.00 71.00 320.00 0.16 9.70 095 6.86 1020 897 130 4270 0.00 002 0.10
RAE 9.40 288.00 245.00 506.00 1.04 37.60 1190 60.90 26.60 34.60 29.60 251.00 39.60 252 947
SEHIME 7.61 315.21 268.30 546.67 036 11.34 2.01 62.86 27.02 19.61 32.14 257.58 0.00 0.07  7.13
£ PHEIRZE 0.13 8428 61.46 12734 042 585 125 1650 7.58 13.58 24.60 3640 0.00 0.13 523
(N=33) f/ME 7.31 215.00 174.00 402.00 0.07 343 069 2270 7.84 3.16 297 143.00 0.00 001 041
RME 7.85 542.00 426.00 840.00 1.68 26.50 6.63 98.90 4590 52.90 114.00 359.00 0.00 0.71  21.80
SPEME 7.40 543.25 405.50 934.00 0.29 4295 2.13 96.62 39.95 71.90 68.72 36925 0.00 0.02 833
KM—BMN FriEmZE 0.17 209.85 147.30 32639 0.19 12.03 0.51 40.10 11.87 51.74 3283 57.03 0.00 0.01 9.38
(N=4) f/ME 7.28 323.00 253.00 577.00 0.14 31.30 1.44 51.70 30.00 27.30 35.60 286.00 0.00 0.01 047
R 7.65 791.00 585.00 1300.00 0.56 54.40 2.60 143.00 55.60 131.00 108.00 414.00 0.00 0.03  20.30
FEME 778 28598 235.76 494.89 0.48 1237 223 59.58 21.12 14.61 37.08 23151 272 003 475
FRIE—ILER bRz 038 77.36 7542 13143 0.67 11.89 2.07 1940 9.73 11.78 1776 7191 854 0.03  3.88
(N=45) /ME  6.86 66.00 38.00 11600 0.09 2.84 037 961 162 1.69 567 6350 0.00 001 026
BRME 9.15 526.00 455.00 892.00 3.73 79.50 13.10 112.00 4820 49.10 77.70 380.00 55.20 0.16 20.10
FHME 7.71 256.74 227.00 45554 042 747 1.63 4893 2546 10.76 18.10 239.54 173 0.14 5.5
I~ FrifEfmZE 031 5838 56.93 9620 0.60 495 1.10 1550 570 632 1001 63.82 597 042 3.6l
(N=501F) F/ME 7.29 128.00 93.00 235.00 0.06 2.82 0.70 1030 9.15 3.82 3.06 89.10 0.00 0.01 0.12
K 8.82 420.00 377.00 719.00 3.95 2580 8.11 91.10 3620 34.80 54.80 391.00 28.80 281 17.70
SFHIME 7.63 404.20 295.96 676.40 045 3125 212 7524 2625 3723 81.83 256.83 120 0.07 4.80
[N FRHERZ 036 190.58 103.70 297.94 0.49 37.01 1.65 3025 1025 44.14 69.52 76.15 689 021  3.99
(N=124) /ME 6.09 7.00 050 18.60 0.05 2.07 004 039 001 1.09 1.05 366 000 001 0.10
RE 9.12 934.00 551.00 1490.00 3.19 142.00 11.50 163.00 47.80 168.00 270.00 412.00 51.60 1.83  20.70
SEHME 7.85 209.71 173.53 371.12 0.18 13.12 1.10 43.45 1583 9.14 15.78 204.57 0.71 0.02 197
HELK WHERZE 045 69.67 80.63 12558 0.05 1221 047 1684 10.02 571 1068 8586 199 0.02  2.10
(N=17) f/ME 7.16 103.00 12.00 186.00 0.07 3.78 0.56 4.80 0.00 3.57 241 6590 0.00 0.01  0.00
RME 9.35 364.00 337.00 629.00 0.31 5420 2.55 77.80 34.70 2430 41.80 326.00 6.00 0.07  9.52
PEME 7.69 334.77 262.01 57179 0.42 2047 2.03 63.97 24.84 2516 51.78 24688 149 0.08  4.98
St WAERZE 036 157.52 96.02 24733 0.52 27.65 1.68 2738 9.71 33.47 5571 73.03 672 028  4.22
(N=278) /ME 6.09 7.00 7423 18.60 0.05 207 004 039 000 1.09 1.05 3.66 0.00 0.01 0.00
IRRME  9.40 934.00 585.00 1490.00 3.95 142.00 13.10 163.00 55.60 168.00 270.00 414.00 5520 2.81  21.80
VE: pHIEEDN, ECHANps/em, HARHA Hmg/L.
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