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MERE: J UL T KK BT 7 %8, 38 AL 0T 5 K RGEE W KOK BTy 24 I8 AR, PO 2 R b T
KK RS AL, Fe T 2022 AR 25 K B G0 49 1155 KRR &, 45 638 FAGEIT 40 BT Piper = 28 & R ASUK J5 6 4
(entropy weight water quality index, EWQI) 53 HriFFEIX /KA~ FIK BTRHAE , IEH8-G38 20 2 S04 I 438, BRI REAR
TR XA RAOK BT R bR . 25 R - (1) OFEE K R G A K LA T e AR BE A RRAE , K A2 281
B HCO,—Ca™ - Mg (73.47%) . #BFRIEHRA N, (NH, 20 NH, 9 N, BIZUR LA LpH ff Fe Mn Al F™,
HFRAIF 91 10. 20% 4. 08% 4. 08% 4. 08% 1 2. 04% . (2) WL X EWQI 21 Jy 26. 33, K i “ Ml , Heb il g
FEL BT 7 EE B 405000 91. 84% Fl 8. 16% . (3) Fe T R /KK T EHE ¥4 = 1) EWQI,, A58 0 3 1) SE B3R AR A N,
Fe Mn N, (SR LAEIT, MHERThF N) AT, Hoeze 28R FIE 7 iR 2% (PE) 41 3128 0. 986 il 3. 88%, F M,
EWQI ., FREEAR B 0T LUARRITOE- 587K 2R 580K R OL , XA 5T W D 1 55K 9 5 A BRI T S5 M0 fE

KR AR RG BUK AR (EWQI) 53848 Z2 JUE R I A SCH b s LA 77 0

H T K LUK B R K B RS T [ v
20 M X B K AR IR, 7 [ R 22 357 4 g vh
HAT 28 T p M7 (SRR P45,2021) o AR T4
VU 2R MK, i I B 5 2 A AR 32 B A
a5k, 208 THES 7E R 4L (Quinn et al. ,2005;
Kalhor et al. ,2019) . ¥ 31 7K 3y 245 e I A Jo
PR R A AR K B IR RE AR A R M A SR 1 T
Vi o BESLAA VT 7K BRI 0 9 2% | J2 % I 2 4 3
PIKRRG I AR R T T Bt Ry
RS Y 3 BAKE (R 45, 2008) o 8 Hh
PRI MR 2 T BUR 2 85 PEBCR, RABA
R HESPSAS i SR A T, AT A D B9 B8 46
A B T AT Rk 5 B0 W R 4 9 1B SCBE AR AR
B3 LA KRR B2 (R 4R I R 7K RGERY 25 F 5 R, 42
K BN AR WFFE T K RGERI AL, 2
K SCH = e BB B TRl R e A RS
A I RSB IIRE , VIR BEK SR AR ER
Bt AT O E B AMGA Y] . W RRR I A K R
Gemmi e, PO TR B e B S AR AR O LA T

HERAIEA T /K BT IF A By Ei 22 (AIR3R4E,2020)

MR KK B 7 AT BRIk SRR T
PRF i R (A K BAR H0E (N Tl 22
8k Zongiihik Mgty ik RN e ik Aot
] 15 %5 (Li Peiyue et al. , 2010; Kalhor et al. ,
2019) , Horb, TR Ak 27 B T K BT bR o DR AL %
K B FIVER FH 38 B P B 7K 48 2501 (water quality
index, WQI) 27515 2 E %1% 3| % H ( Horton , 1965 ;
Dhany et al. ,2016; Gitau et al. ,2016; Nong Xizhi et
al. ,2020) , SR, 7€ WQI WTHHLE AR K k2 4
BRACH 1Y 7 BCAEAE AT A — i 19 F2 0, 1308 448 55 74
SrEERKBER . AT B A BT AN th A [H]
TKALZAEARIIALE | Li Peiyue 25 (2010) 51 A T 4L
25 AR R R ) i 2 B R R A, DTSR H
FAEbR BB, BRI RK 5T 48 5072 (entropy weight
water quality index, EWQI) ( Zhang Xiao et al.
2021) ., HETEWQI B8 2 T YHAK B,
FERETE S ArcGIS BKG HEATIN 25 734 45 J5 Tl (AR ER
4% ,2020; Nguyen et al. ,2021; Zhang Yunhui et al. ,

s ARSI E R R Z AT H (95 :2221100005222014) LR E T 5 AA TRRE BT H (45 :2020A55) (AR,

Wi F 399 :2024-03-25 ; 2 (8] H 1] :2024-07-10 5 B4 E % :2024-07-20 5 5TAT 2 : TEFIME, Doi: 10. 16509/]. georeview. 2024. 07. 095
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2021) , [, EWQI TEMR AL CEE AR 45 , i 1k 1552
B WD TUAAE B, AR I A o, A T —
TER R, Ands R 45 (2022) £E 1 B T X 7R 2 H
TAKESE T EWQI, BERY BT/ w0 i
HRK BTE bR . BRAESESE(2023) BT EWQI FI £
TCLRAE B I B A Ay 8 7 b S v U2 b T K fE 2k
TDS (AR S ) Mn® 17 FHT AP 45 5 Tk
IR R

Jb BN 5 K R g FAL Rt AL, Ak
HHAEE KRG, K KL, MK E R,
St U TTE B T K R R, DAERFSR S D
FEHL R KBS 30T (SR SRS 2016) ) #h s (
BHUEAE,2023) 15 YLl A A ( F kRIS, 2006) 4507
[, ASSCUATE- 25 35K 2R 58 R 5 X0 42, 16 4 B ik
FEIXH T KK A2 R A ) 6 Atk -, N EWQI 753
TP X e T K 5 i [ B R 3% 5 Z2 o0 2R Pk (] 1
Sy BT A 8 ST S/ IMIEAUK B R B EWQIL, 1R
VIHA Sk J 8 1 7K R85 W D 448 Ak o a2 ¢ K
PEVRTT 555 PRAF R LA S R S

1 WFFE XA

AR 3¢ A B AL 5 X -5 R 7K 2R G R A
X5 o WSF-A 7K R Ge 6 F A6 i AR A6, B 1
A G SCRIEE 25 = X, BT RUA 1253.40 km?, PH R
DI SC W 24 F0 — 4 A I T 248 3L, LR DA E 4%
JE—J5 Bl — 5 19248 I R R A, 2R DAL T T
BRI B (0 Ry M 26 43 /K8 358 4 R T A
T R AT e —ng L M K I S AL P R
B LA A A A A (R A A, 20165 X1 4 K,
2017) . A ¥ &K A 4L 7E L X ER, o A AR
368.75 km®, TEFAZh 4 W b 55— A DU &

(AT AE,2011) . ARGENA T KRR &
BR FERRAMBIER 4 E5E SKEH A EK
FrUlE I B M R e A U R SRS
FLREE AR OC R (XA, 2017) , AR 7K R Gotb
R IRAFE KRR AROLFERE S 500 R
Ui LXK AR R A R A 25 45 AL EB b X 5L A b
K H LA R AR, 5 AU 3 R UK H 2R O 1
P ERIA S, 2023) , i K ] 245 A LR AR
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Fig. 1 Hydrogeology and sampling point location diagram of Shunping Karst Water System



7H PIRZRGE BT BUK B8 80T 1 B A K BT RIS A —— LA 5O a8 K 2258 0 3

W, HE AL AR R K TRAT AN 65 DU & M T 2% (db
T RS W AT, 2022)

2 MRS

2.1 HmRE

2022 4F 5~6 A FERFSE X N T 140 A B 4
PR SRR AR AR TAE  HOR AR LT /K AR i 49 174 (K
1) o MHECHL R K BT AR i) (GB/T14848-2017) K
FEAE WS | S bR i | o8 S B DA AR TR
HBR G FE AR, BEBL pH (B GRS (TH) 5 A 1 L [
fR(TDS) 4 (Na®) ALY (CI7) BilRER (SO7) |
NH, 5 NH! ff NCRA A, N,,) (il T N
(N,,) EEK(Fe) (ALY (F™) F14h (Mn) 3 11 T,
TN b b R K K BT 4 B bR B S (Ca*t) | BE
(Mg™) B (K") FIEBRIRER (HCO, ) 55 4 THEHR , i
ZHEH 15 Wit hn, ARYE DAL BRI (2 IR, 2019;
RS ,2020) , AURBIF S T 05 FH (14 K Ak 24 38 bR 8 42
AT LA AR P55 7K R GE 1 T K 5 e PPN S
FRPEARAIE S 1) T 2L

HURERT , — e AL 3 A5 A IR B K i
Z G MR H DZB-712 {5 #5202 2 HOK Bl %2 44
WisE pH K (¢) 554645, BURERT R H 1000 mL
R MIRPE, K EEEPE 3 U, A R e, 2%
IR TR AF , H UG HCO, 'TH  TDS .CI” |
SO} N, .F" N, Fl pH; 3RS 50 mL — kP HEHi,
FH0.45 wm U8B 08 ACHE I (H AN 3 A 1.1
AR 1 mL, ARG K* Na® Ca® Mg™ Mn; %M 100
mL BB IRI, 11 0. 45 wm 853 8 19 K RE AN
TEERES A 11 B BR—RR AR B 1 mL, LAKG I
Fe , 3% A0 5T i Mo PR Wy 7K 5 43 A H 03k
MR FE bR B 2 1,

2.2 EWQI FFi%

WIHGATR , EWQI J5 218 WQI 5 i Sk ak
BRI, B TR T AR R AR S N S B
AR R m o A5 B (e, ) 02 K AL 22 98 B 19 AR
(w; ) , A IR 14 7K 5 0 7 A kg B e/ B bR 0 1
RIFMERUE , BRI RS AT ( Zhang Xiao et al. |
2021) ;

(1) HENE IR /K SRR
X X Ay

X = Koy Xy "t Xy, (1)
‘xml xmz X

& 1IERSHENRA %

Table 1 Index parameter test method

Bty HEWIRES
pH T A I
TDS Frbt ik
K Na® Ca®" Mg>" Mn | HUBGHEA S5 TR RSB IE
Fe( 54k) RN S JEALRER
TH EDTA Ji# 72 1
N Tl — KRRk
HCO, "~ TR S T
Cl™.S0,%" N, .F~ BT gk

Kb, X AW EIE AR R, m R R KBRS 0
IKAZERIM AR T ;5 i AIKFERIER j DKL= 4
PRI AR A

(2) prAEfeEeE

Nty g SO0 @
H ,max (x;) il min (x;) SRR R 2 A
IKAE AR BRI e RAE A/ IMEL, — O U, B HR 7K
T KA 2= R R e s RN EE E 22 AR K,
IR EBARRES, ik, ALZEXN 06
IK B G A TRRHEAL.

(3) WA E

1 +y.
Pij=m7y”e (0,1) (3)
i=1
— 1 N
& =1— ;PglnPU (4)
1—ej
w, =——"— e (0,1) (5)
2(1 _ej>
j=1

e, 3 j KA AHR AR B B w0, S5 j K
PR IR
(4) B AR ARIHE

&xIOO
S.
q; = ! (6)
‘CipH _7‘ % 100
8.5 -

X e, WA i DREARPIR IS j HERR, s, (L
Tk BiEbRME) (GB/T 14848-2017) H 111 257K b ife
(rpe A B S ] R A R A A 9 )
2018) 5546 bk ( pHER &b ) B4R Vi 20 18,
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* 2 BT EWQI Bk 15> 4R
Table 2 Water quality classification
standard based on EWQI

EWQI {§ piN
<50 Helet
50~100 I
100~ 150 g
150~200 %
>200 e 2:

me/L. pH IFRME R 6.5~8. 5, 1% #5005 15 pH
=7 i} qon A0,
(5) WhnAUK B Bo A

EWQI = ijq,.j (7)

(6) EWQ} R AOK B o FAnife . BT EWQI 3t
SRAE, DXl ™ KK 43R < W 257 B Wi 2Z 8] 5
ANEEL INEE 2 g,
2.3 Ep&EET

TEFE ST 322 [mE Dy R B, R & 2B [1H 5 AR
P —> A AR s PR AR 1 STk RN, R E /N
BAGIA BT R (B F 45,2012) . — MDAy 2651
HRAE SRy et 1) A% 0 R 28 o B M A 4R A, b Bk
B HP X R AR 5 ) ot 2 R (R 1R, 2012)
S UeE, Seni ek gl A7 f I [ A s 7E 5]
A A AS B J5 T Rk R B, W
MRS, B A—4 A AR m o A

VB K RGN EWQI SR 3 S R

(2) LA 2021 4 6 J 45 Wil o i) W i 55 (CRAE
FHA7 B F] 2022 4F) F EWQI {EAE N “ K g6 5 ds %
FHeE RB(RY) M 4 HLiR 22 (PE) HIkr EWQI,
TR () T IORS B

3 4RO

3.1 KUEGITHHE

AT (3 3) X3 pH (EFH{E 7. 78, &
WO PE , B FR N 4.08%, p (TDS) 4+ T 78 ~ 435
mg/L, F-2I{H N 246. 39 mg/L, Y& THR/K[ p(TDS)
<1000 mg/L], p(TH) /T 18 ~374 mg/L, FH1H
}216.73 mg/L, ¥ K [ p(TH) <150 mg/L ] Flfd 7k
[ 150<p( TH) <450 mg/L] BT & He 143 %1 K 10. 20%
H189. 80% , DX I PN BH B+ o & Wk B P S {H R/ Ky
p(Ca™ )>p(Mg™)>p(Na")>p(K") ,HE T im Ik
FESFIE &5k p(HCO, ) >p(SO. ) >p(Cl7)

p(N AT 0.02~2.68 mg/L, FAi %K 0.03
mg/L, BRI K 10. 20% , M5 5 B4 A AERF 5 X
S AR GBS LL DX T B R BT, 3 B X S 47 i,
AR KE 228 T NG Zhsm, vl fg 5 X
A it IE RN AE 35 15 7K 4 N R TG 3 A e p (N, ) T
0.11~ 18.1 mg/L, V- ¥ 1A K 5.81 mg/L, JIE K

3 demEWIRFEE R KRG M T REBU SRR Gt R i
Table 3 Statistical description of physical and chemical indexes of

groundwater in the Beijing Shunping karst water system

[ER—A> A 22 B ERAR B 20 Bl ) — 2
%’1“%: ! Ef‘%gm{ﬁjﬁi 1BRS—4 O O T R T e
BB AT F R, LORUEAES ) g e | " . 2 | HBl(%) | BRIE(%)
(A AR AT R p SR RAR R . 721 [ 1058 | 778 | 7.72 | 0.50 | 4.08 | 6.5-8.5
ZHHTE, MARENEH B #HAEG ™S 78 435 | 246.4 | 249 | 69.28 0 1000
(CERUE 2021) TH 18 374 | 216.7 | 212 | 65.95 0 450
o ° . K* | 031 | 106 | 1.50 | 1.23 | 1.46 / /
2.4 GUHHREREET Na* | 1.49 | 25.7 | 7.28 | 6.04 | 5.07 0 200
I SPSS 24. 0 XA FEAR K L Ca®+ | 6.69 | 88.6 | 46.27 | 47.7 | 16.49 / /
bl M 2 42 L .. oA Mg2+ 0.29 37.1 24.57 25.0 7.39 / /
E'%.L#ﬁjﬁﬁj?\*)} mi0f1g111\2.019 oo | 351 | 376 | 10052 | 9.40 | 5.74 0 250
il Piper =&ML /R AL MUK 3BT 0 1o SO | 2.91 | 63.1 | 20.58 | 15.20 | 12.46 | 0.0 250
JH Excel 2016 X7 it TR BEAT EWOQI V¥ HCO, | 0.0 | 347.0 | 215.9 | 227.0 | 68.70 / /
o, R A ArcGIS 10. 8 ¥ EWQIWEAN4ES N, | 0.02 | 268 | 0.20 | 0.03 | 0.47 | 10.20 0.5
RSSO T SRS A, LUK Ny | o1 | 1810 | 5.81 | 4.69 | 4.52 0 20
fIX IR ZS A AR HE . A SCR L F A3 ¢ | 016 | 285 | 0.38 | 0.30 | 0.39 | 2.04 1
S I 2K Z A EWOL. K, Fe | <0.04 | 0.50 - | 0.09 - 4.08 0.3
; - " e Mn | <0.01 | 0.34 - | <001 - 4.08 0.1
) 1A R ES
(1) 4 2022 452 9 W BB 3 i et S R (o) 3600 me/1L, TOS o TR

HEWQI ELAE S “ YNGR BHis” , FI AT SPSS
24. 0 P47 ZICLNEZ AL A 7B, S

by TH A SRERE, =" R TR R ; /7 R TES BB (b R 7K B B
HEY (GB/T 14848-2017) H JGAH v R 25K .
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P o % B T RO B R 2 S R 4 b
BT R =
ETINEEREE T

The unit of the ions in figures O

S

KA LB bl ) 2
s ° 2 is milligram equicalent &
@ percent
Mg o 0\
K s (X | .~ { .
@ D Ay 30 W T WS RiS
o L“,“l\" .lhnl 15 ) Ty Y | /R LT ;I?ﬁ\J Wi & & Sampling point
WO AR
el ® E2f HEH : o
TIRER WL,
: RNy g0 -
° LEE#H ° HAREHL o
A § .
ITJ - A
i "D N AT
2 S N 0 5 10 km
[ me—
:'I:I by T U
- Mo2teCia? X F R S
HCOQ'-ME ) L2 N R = Mountain plain boundary
Lo ] neoysnr e [ MR AR
[ ]Hcos-s02-Ca? Karst water confined water distribution area &
: -Mg2"eCa? sNa® sl e o Stk e S\
HOOvMe Ca” N [ 2 KK X S 100 8 60 40 20 0
[C®@ ] HCOs+50-Mg*+Ca? Karst water phreatic water distribution area

B E A X

HoAbok f 2R
i Non-karst distribution area

E Other hydrochemical types

2 JEHtiF i K RGOR AT : (a) KALSAE RS 8] 73 A1 8] 5 (b) Piper =R [A]
Fig. 2 Hydrochemical type of Shunping karst water system in Beijing : (a) spatial distribution map
of hydrochemical types; (b) Piper trilinear diagram

[p(N,,) >10 ~ 15 mg/L) ] Bt i HL 41 20.41%;
p(Fe) Ml p(Mn) H 75053514 0. 09 mg/L F1<0. 01
mg/ L, AR RN 4.08% ;p (F7)0. 16 ~2. 85 mg/L,
SE-HIE K 0. 38 me/L, HibT A HE K 2. 04%,
3.2 Jk{LEER

FEEF RO R A3, WF9E XK L2428 RIIEAg 9 Ff
KA 2a) , Lk HCO,—Ca™ « Mg™ B (73.47%) N
F, AR AL 2R /N TF 10. 20% , Piper =2k &
R BE H R K G B AR B S UEAE I — 25
B ERE AN NS S ], bR K Mg Na® f
S, KA A SRR L IX ) HCO, —Ca™ - Mg™
BUAZ g~ J5 DI SL DX iKAH HCO, —Mg™ - Na® Bl |
AR IXUA TTEE HCO,—Mg™ + Ca®™ « Na BURIIT X IX
Tt HCO, -Mg™ - Ca™ B (& 2b) ,
3.3  EWQI XRiEM

B K* Ca™ Mg™ Fl HCO, JEAHR BT 5 b
FRUH, Sl e 3 4y 11 MK B bRt & EWOI,
LS R LW AR K EWOQI {5 FITE 11.49 ~77. 82,

SFEE R 26. 33, B ARIK BT A A L R R 4
JIF o FEA5100- 300 91, 84% F1 8. 16% (18] 3)

WAL (w;) Fom & /KA 48 b B R B, 7K Ak
SEFEPRRCE &7 LK T 0. 1 A F—A 4 m K,
R ATHLN,, Na" SO FI N, % 4 MERAE K
F0.1, EWQI B— 25468, A E 5 8 HbnifE
(L EIFZ A, PR EWQI Hh 9 4538 bk AL L 5 454
PRI PR BERT G RSE MK . w,q, TR & ARIRTE
BT EWQI f535E , St 25 R BoR N, Fe .,
TH F1 pH % 4 Wi 5T ik B i K, 33t 60, 74%, LA
Gy LHERRSROE [ R AR A8 AR 4T EWQI 1T 45
M TTEREE (& 4) , &3 1.3.9. 11 Fi146 25 5 P EEAS
() N, F Mn BTEREE F K, 73900 h 77. 34% .68. 98% |
77.21% 69. 41%H1 57. 70% .,

3.4 RigEAKENIEFREWE

SR RE NTSF- 5 5 7K 2R B8 K o B 45
WA K PN BT EWQI $54s 54541k, EWQI,
B — B 3 ~ 5 AN FE AR R A B KB /3 K T AR Ak

x® 4 = BIEFIEIRE L

Table 4 Information entropy

and entropy weight of parameters

271 Na* Fe N., cr- S0,%" F Now Mn TH TDS pH
{580 (e) 0.9967 | 0.9971 | 0.9971 | 0.9977 | 0.9969 | 0.9981 | 0.9956 | 0.9974 | 0.9981 | 0.9978 | 0.9982
TEAL (W) 0.1124 | 0.0998 | 0.1001 | 0.0774 | 0.1048 | 0.0647 | 0.1504 | 0.0904 | 0.0635 | 0.0762 | 0.0601
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[ Jewai<so
[ @ ]so<ewai<100
I:] N REBUR3EHL
People 's government seats
E W[ River

I:] 1L XS i 5 PR
Mountain plain boundary

P 3 JEmtiF Ak R S8 EWQI 23 [8] ) A AL £
Fig. 3 Spatial distribution characteristics of EWQI

EI A EEETR

Provincial and municipal boundaries
s K
Fractured water rock group
LGRS iy Cap !

I:I Ordovician karst water rock group
LR AR B KA
Luoji County karst water rock group
KRR &KL
Great Wall karst water rock group
R F KL
Cambrian karst water rock group

in Beijing Shunping karst water system

I AL LN ] U3 HCHE X EWQI {ELSE ) 1 dnb
FERE B A5 AN, Fe Mn N, #l F %5 5 4R,
Oy @ ST EwQI . EWQI.. , EWOQI . . EWQI
MEWQI s %5 5 MUALBRL (W3R 5) . — i
R® Fil PE S LGB g 4005 00 B AT 68 07, M
FIRRER T A T, fh2 5 AT, Bl A 7K B g8 bR

min-4

B G ALR BB R &, B PE B4 T B,
EWQI . FEAURE e i ( PE = 3. 88% ) , TN 1 fiE fi%
E(R*=0.986) , i ifi G RRBIIT X HL T KA EWQI
. P, %#E N Fe Mn Nl F- 25 5 N E4RIE
SPPAR IS DX M T K K T 1 A gl o7 A s
B EWOQI . .

T HE G M AR A v L LA 2021 4EAf K
IR A S e R R L HE T IR, ]S TR, SR
£ EWQI, TU{E 5 2021 4F EWQI HA 3% H%Y)
IR DG , Horh R2 L PE (B 43 53 R 0. 964 Fil 7.
06% , F W HT# RERLUTH [ N, 2021 4R ELICHY EWQI,
I, % N, JFe Mn N, 1 F 73X 5 4 5K i fs
FREY EWQI,, BB 0 58 X e AL 1) EWQI,, B A
FERM B K B PR, DA AR AR A8 A5 T 1
SR X b K K B W I K P SR R

4 HHE

HRAEZ A 22 TRLRAE A 20 BT 25 R, AT v 4
IR A K 2288 EWQI . KBy 5 A CHE K 5
SFRZE, BI N Fe Mn N Fl F | 7E/K B PEAR A
FRIRAER LA RE , RE8 e KPR B HL R AFZ R 40
TR B S AREIE AR A RRARAG U A | 4 v 7K BT o
Mok, VR Il B RN 2 8 00 55 — 48 45, N, X
EWQI ZE AL B B DTk K (R® = 0. 657,P<0.001) ,
N, SN, BEAMEL(p<0.05,r=-0.33),H
EWQI ARV 4 R, RT3
KRG FEAE N2 —, REN T B S5 FiE
W ERR L E, PR X R EELANAZ S,
A KHEIAR 1.29 7 hm®( EIB &%, 2021) , £ %

RS5BRSETEEEMAER

Table 5 Steowise multiple linear regression results

B LR R P | PE(%)
p(N,,)
1| EWQL,, , =21.968+22.293 0.657 |<0.001| 23.06
mg/L
p(Ny,) F
2 | EWQI, =15, 148+24. 954" 54 gggPLFC) 0.804 |<0.001| 15.61
mg/L mg/L
p(N,,) F M
3| Bwor, =14.1290+20.774 7" 155 6342 6 (a6 P M) 0.892 |<0.001| 13.42
‘ mg/L mg/L mg/L
p(N,) F M p(N,,)
4 | EWQL,, ,=9.599+22.605 +50.8202F) g5 g1 PO 56070 T 0.953 |<0.001| 5.96
mg/L mg/L mg/L mg/L
p(N,,) F M p(N,,) F
5 | EWOQL,, s=7.755+22.225 32,0822 g7 0732 ) 79”0 ) g ypp P F) 0.986 |<0.001| 3.88
mg/L mg/L mg/L mg/L mg/L
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Quality evaluation and index optimization of karst water

based on EWQI Method
——A case study of Shunping Karst Water System in Beijing

DAI Yindong"* , GUO Gaoxuan'*” , XU Liang'** , XIN Baodong"* , QI Qi"?
1) Beijing Institute of Geo-Environment Monitoring, Beijing, 100195;
2) Urban Groundwater Safety Prevention and Control Technology Innovation Base, Beijing, 100195

Objectives: The construction of groundwater monitoring network often has the problems of large investment
and high maintenance cost. How to use limited funds to set up a comprehensive, scientific and reasonable
monitoring network , select key characteristic indicators to maximize the information of groundwater environment and
improve the efficiency of water quality evaluation has become a hot topic in this field. In this paper, Shunping karst
groundwater system is taken as the study area. Through the selection of evaluation methods and the optimization of
the number of monitoring indicators, the main control factors of water quality in the study area are identified, and
the groundwater-monitoring network is optimized.

Methods: Based on 49 karst groundwater samples in Shunping karst water system in 2022, the water
chemistry and water quality characteristics of the study area were analyzed by statistical analysis, Piper diagram and
entropy weight water quality index (EWQI) , and the key indicators that can represent the karst groundwater quality
in the study area were discussed by coupling stepwise multiple linear regression analysis.

Results: (1) The karst groundwater of Shunping karst water system has the characteristics of slightly alkaline
and low salinity. The hydrochemical type is mainly HCO;—Ca2+ - Mg™* type (73.47%). The over-standard
indicators were N ( Nitrogen in NH, or NH:) , pH, Fe, Mn and ', and the over-standard rates were 10.20%, 4.
08%, 4.08% , 4.08% and 2.04% , respectively. (2) The average EWQI in the study area was 26. 33, and the
water quality was “excellent”, of which the proportions of excellent and good were 91. 84% and 8. 16%,
respectively. (3) The EWQI .
EWQI, and the key indicators include N

model constructed based on groundwater quality data can well represent the actual

Fe, Mn, N, (Nitrogen in NO,) and F~, and the determination

an ? nir

coefficient (R*) and percentage error ( PE) values are 0. 986 and 3. 88%, respectively.

Conclusions; The optimization method of groundwater monitoring index based on EWQI and stepwise multiple
linear regression can be used as an important reference for optimization index and provide technical methods for
regional groundwater environment management.

Keywords: Shunping Karst Water System; Entropy Weight Water Quality Index ( EWQI) ; Stepwise Multiple
Linear Regression; Key Indicators; Optimization Method
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