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Abstract: Karst water, referfing to the groundwater that is hosted in karst pores, serves as the major water source for
production and life in southern China. With the increasing social demand for water, the development and utilization of
karst water resources is becoming more and more important. By regularly monitoring the spring flow, conductivity and
pH value of Yuelu Mountain, combined with the rock-soil layer property of Yuelu Mountain and rainfall of Changsha
City, the statistical analysis and Spearman rank correlation coefficient method are used to study the spring flow changes
and qualitatively evaluate the water quality. The results show that rainfall replenishes karst water and increases spring
flow. The spring flow is not only related to rainfall but also affected by soil infiltration rate and rainfall duration. The
Spearman rank correlation coefficient method can be used to quantitatively calculate the correlation between
conductivity and time, and indirectly judge the influence of surrounding environment on spring water quality, which is

conducive to identify the representative location of conductivity, better monitor and evaluate karst water. The pH value
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of karst water tends to be acidic in areas with serious acid precipitation pollution of soil or frequent acid rain. The study

of spring flow and water quality is beneficial to scientific development and utilization of karst water.

Key words: karst spring; water quality; infiltration rate; conductivity; pH value; Yuelu Mountain
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Distribution of springs in Yuelu Mountain

Fig. 1
1— 1 55 (No. 1 spring); 2— 2 55 (No. 2 spring); 3— 3 5 5RHR

(No. 3 spring)

JE4 0.01 pH. HLS R HER B 0EA /1427 1 DDBJ-
350 fEHECHL FAY, REEE R 001 psfem. TE LR R4
BRI H W EE, CRENE. 4560
A SRS L 8, - AR L % 22 R A 2R K
RS MR T AT

2 RS

BRI E R, R)Z LI 2O L REAR
&, BJRAUBR B, BRI, L JRREREAE 1~4 m
ZI0]. FRIAR - de iV B IR TS YR R A Bk
R, RAR KRR IR BRIV AR BN 15.8,
ETRER L, HEABYIMAZRLEE N 71.3~

4n
I 41

188.5 mm/h, £ 25 6~7 min N, /KZr A B R P
B, IR LA TRE  FaUT 5 9B I B 4R R AE 7.6~
9.0 mm/h Z [, + 2 LUF N E R BR UK F WA
2, A2 s RS R AR N
T IR B R 2 AE DN ) 350 T SR 47 2o U O A
B THABR A B K A 2.

3 SR MR BT B AR 0.5~1 m, 35 M w3 H.
MREERSA RS R 0.05~0.075 mm. T 842 R iRE
HBOOYR S, I DR RTUS . A AR, R
HUlRERL, Wi 2 Z 8] i AN g 5e A /D
TKREH, REBWE. 1.2 5 RIBHHT 2800, K
oy A R SRR AR — )2, T B
EREI ) Z BT R LD, S E 2 2R
1, SR HEVE T RS 455 Ak, A 32 5 PR B ik
FEAFRRATHL, AT X B R R . %
FEHAE L TR, HEF RIS
WRTUAA N, A2V T2 4N e FwD £
5. BTZ LA Rk R I AR L.

3 RKRESH

& 2 24 2015 4F 11 H & 2016 4F 11 A4ERRN RS
Th. A2 mTU W ) AR R T R 919 mm, H
KEFEFR N 80.4 mm, RN FELARTE 2015 4F 11 A,
2016 4 4 J1.6 AF1 10 A. 3~4 A AT ZET, Kl
R P AR B I AN s 6~8 AW ZE, [ERN
2 BN, B IR [ R R R, 1.2.5.9 A RE

iz mm

||_:11;:

..-I 'y

G b b bk b b bk b R b B B B B R
=S 8 8 8 6 5 50 6 o0 a8 a5
nobnobn A L LA W A W W Sh & 2 & &

i

..............
eomodnom = kS R ®Eow o= & RO=E

LI, Tl |

I_".‘.. :
a3 | :
14 s n B
ool |

B2 2015 4F 11 1% 2016 4F 11 ] Kb iiREm it
Fig. 2 Rainfall statistics in Changsha City during Nov. 2015-Nov. 2016
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Fig. 3 Discharge variations of Nos. 1, 2 and 3 springs during Nov. 2015-Nov. 2016
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2016 4F 6~7 J1 Z R FEW, i R T 2 RAEL R TR B A
B, T TEWKARRAT KB A2l v Y5 1 1) B, 7
H 3 HF 4 HHFEWES 50 65.6 mm 1 80.4 mm,
T8 15 T A A LA S A P A R B, AP RAERR R 98 R R
FERIHAE 2 h 24y, FARRINHE) S, TRK SR AR % 78438
A HbJZ RV A S, SRk Rb s b DR SR KR
AN AR B 2016 4F 3~4 JT R R BN, H
AEFRVPMENTZEAT, Ry S BH I KA, FAFR 2 /MELRE
PSS, A T RK FE 8 AHLZ  SRK AN o
PRI SR K

SRR E SRR ENXR, D15 R
WK Ay 451 475 A <08 W 0 50 S 7K i it 22 5 ) R R TR 4 OC R
KL aniEl 7 B s DU R TRE R i KT 85% 1Y il 221t
e T I e R SR K U o 25 K T 50% 1 SR K It & R 4
FBR K 7 43 A B.C.D DU X, A AR R
TN, ROKFEAR /DN C IRACERFEN K, SRR E
AL, IR B AHBIE N SR K AR 25 £ BE 1 20 #
B Bk TR B T SR K AL B S AL, B X AR e R T o
AN SRR AR D AR 5, SRR AR
/N, BB B AR R KA R 1] 5 K A A8 1 vh el ik

www.fineprint.cn



http://www.fineprint.cn

ARBBCEF oK LR pH (H SR 385

s
o5 4 W
o
C
o
9 p
i o 5O
4 n
o
44 I Bl I 120
7 H EE i mm

K7 1SR SRR i 22 5 ) R TR OGR4
Fig. 7 Relation between No. 1 spring flow difference and weekly

cumulative rainfall

e, AHEAREZMBNE. B XX ST,
D XN 307 H FER.

4 FRIKBSESH
HL 230 T TP LS AL R R KK BT, o2

P K B A A ) i FARUE. P 3R R/ R
TR R T, A R MUK 2 T
DeARERE N, BT L S 380 (D0 K o 28 n 3k
1w,

x1 IRBERSENEENHRKHFITHE

Table 1 Classification of brine by measured

conductivity values

gk sk hEEK O mEEK S mEEFERK KK

PDF pdfFactory Pro

<700 700~2000 2000~10000 10000~20000 20000~45000 >45000
HL SR pslem.

LW R IR 1 SRR 2 SRR pH (. HLS
FAHF, TR R4 158 3 SRR SEIK. K 8 i
SARBER AR 1S R IR A B S R AE 1670~
1836 wslem Z[B1 5, FXH %K 1739 pslem, 51
KA EIK. 3 5 IR IR H S HE 1665~1695 ps/em
Z B8l S R 1679 pslem, 3 1 5 R IR
TR, WS FK.

Spearman AR B, v S PEUY S AH M
SR Z IA) AR O LR R G R AR . AH DG R B
T 0 mF, BB AR R 2 AAH DGR . FHE R
BRI T =1 I, BB S AR T 2 ] A A DG AR
R QISR At 7 A e 2 ] 2 R B R KOG 2R T

1450

IR A A

i Hem)

= =R

sOsir9lng

K8 15 .3 S RIRAL TR B ] AR AL #

Fig. 8 Conductivity variation with time for Nos. 1 and 3 springs

1— 1 542 (No. 1 spring); 2— 3 5 5HR(No. 3 spring)
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