2022 4F45 50 B 1 WoER 5 K B
Vol. 50. No. 1,2022 EARTH AND ENVIRONMENT 25

AEEIgREs R kEERMENZES S
FRUE 7K LR X —— LA ZFEim i i o 11

K F L KEL K OELE RN EHR By @Y

(13T R 2E K SOK B 22 BE , M 5L 21009852, R K 2% HBER R G RN 2222 e, KA 30007253, th ZR Al K2
KR AR TAR2EBE, INZR Z8% 271018 ;4. H E B2 B M BR Ak 24 0 5% T , A BE Mo BR Ak 2% B % o 4 SE 30 =, B BH 5500815
5. E B ERE Y E TR AE S R G WM ST, P E AT RE R MY, SH I E 562100)

W B XFERANABN EHBFRBAGHRIRER, AUKSHF R LA CF T EAUZE L ET CRER
HZEHBEARAIHRA G ERNER, REAARNER TEAARAERE, ARMFETHRAKBEAEZRHE 5 AXH
M TEENALFE, X ERAMNELEETRRAT AL, ETARENGEH 2 HENARRE, HERESN
MEELHETFE AN AREERTRKAAAMLEMRIRAER S BREEN Le HRAHE S TREREYHE X, Nt &
O REFFEARETRES AXERBYERARAELZERXER, FREA,FEXTELE AL T A0 5 Le i, %
EHEKRERIOLE Le MM BE, KUTERBRAG T, BB T ALK “Z ARG EAGARERLIRNERY 0,
FHTARESGEARE ARXEAB MR T THAZAS AR B LBEEAKX S EK S0 M fi,Le i E, & Wi Lk
TR/ REEFEFTRE DR EWASRE  BBEAPERARSRRK, THLERZE NS RBELERBI BT AL F
KOEBRAPEEARS BT, TERIBH,HHAK Lo AL KA M A SCEFE M, LA EFEARHT AR

HE,
K A AR E ;Lo 38 80 K OSUE A o 7 4F 71 5

HESKE. P64l.3 XEARIAM: A XEHE. 1672-9250(2022)01-0025-09 doi: 10. 14050/]. enki. 1672-9250. 2021. 49. 071

VU T 9 S0 A U B 7K S BT 4 T 5 4 5 0%, 2 AL
Bl BB EH AF 2 KA BT, BRI OK R A o
o 50 I [a) P ) U K S A AR B TR B Y I s AR
PRREAE o SR, BUAT LB X oK 43 HEA T W | 4 A/
TR B IK 3C oA BF 5T 5 3 XE LA VE i 20 1 e 37 4 3T e
KPR AR AR SR A i R A R R K S0 AR
L FEX A7 A g o 7 R A

K SCHBER AR 27 R AR R S K 23 (IR ) AT (32 3)
LG AR E AR 0 2 AF S, R B
AKSCiE R AR A T 2T T B, R E R AL K B
B HT R K SCHER AL = F 5T v Y EE B0k B B
V2 L T KO 3B R K AE B s 3 AR
FEUT RO Ay SRR A T, R AU L R 4
JEN S B R A A2 W MR 2R UK K B i
FRLABOK —E AR S 2 R 25w g, T

Wfs B, 2020-12-17; 2 E B .ok lml H 3 .2021-06-01

R S S I 7 38 2 B Lo it 23 AR A SR A 1 0 A
E 5 715 15 3075 U Sk /K SC Ik AR R A A 38 28 R 3R B
W DR A A B A R I 0T R O
T A S 2R SN S R AR E TR L 3R a3
BAE 7 130 40 7 WSk AR I K R A 4. Chen
AR AU A 2R B s AR AL AT T R O
Sty 2 S L A2 i K SO A I 2

SR, A AT X e [ P R e 0 R IR, R AR
E A AR 3 3R BEAT A 5K SO A i B B BF 5, KA
SRAEZAE PR 1T R D R B A
[F] 2 TR o7 B (SR AR s IR] e BE 5 O T R 2 o
PR e K SCRE BRI B0 IR R R 1
SRR A T O L Z20 i e 30 R K 4 3 2 (] AR S
FRAE, S FE 32 A B 8 — B - 4 SR/ A O R 2
AR 2 [ 2548 £ 2 10 A 08 T X BF 5 45 18 i o B e

HeTH: HEARPFIESTH (41971028 42030506) ; 6% & AW & W H (2016 YFC0502602)
F—IEET N KHF (1998-) , Lo, WA 5T A, = BWESE 7 10 S W Wi RF i S8 K 3C ., E-mail : 18805488795@ 163. com.
« WIAEE . SREA (1980-) 3 14, BI#UEZ , 0F 98 7 ) R 5 % K 3L, E-mail ; zhangzhicai_0@ hhu. edu. cn.



26 o 5 K B

2022 4F

AT E TR . PRI, AT 34 2 o 25 8] 23 B AR OK A 2R
8 I A e At B 0 A AR L 20 A, X 4 T B B R A
R XOK SO RO N R R A ERE X, it
SCLL 5P e 2 00 30 358 F 5 % G, R AT o 2 g =S ()
I BEAOKBER AR SR T IR 20 v B B A (E 7k
IrHr i K AR R B i S A AR AL A A
HoFE AP | SR R A O R IE 5 K S0
G 48 7R HOR SCHE T, a2 XK SC 72 w0 52
RS H M,

1 W58 XA DL 5 BF 55 4k

1.1 HRXER

J& FER AL T 5N A B B il e AR 75
km®, P AR L, PEAAG, TR 1 212~1 552
m, S PSR T T S R Y AR R A 2R X
S AR RIRAE 15 °C &2 A, TR BRI A 5 A
10 H A 11 A BIKAE 4 A M X R
Wfzs AT oA R AR R A 1 178 mm , VU
IR E B BE T 5.6.7.8 UASFEK A A

W F 2R REPE 4 Hh A, R4 HE K
it 0] o3 Sk b i I A T A K W S R U A X rh
T i b FAORE X3R5 A X, A B ]
la fii7n . W B IR 200 =& R 4 L8
EWH, R R =AM s S AR AR
MR A L ammE b Frs, J5 28300k £
et il v R AR JE B (ELE K A A A T AR A
J7L R A K A oy AT, A R R R R TR
I h Al IR BOK B R TE AR R EEAR N, A L
PR EHRIREL A XM 20.3% "7 WA R A
WA BWRI,KE B BN ETH T AERR
G, RIET L AT g, &2 hili 5 AN/, 21
RN =1 21 B IZNG = - (1 I . A L 1 D3 E =
FEA B AR K S8R B, e i
3 AT AE T U b A XS 2 M DX bR b 3 2 o A AR
KRR,
1.2 #HRAE
1.2.1 #&k%E

TE J5 28300 U B b i R 5 O B 1 Ak R AT R

BT R ZE
Fig. 1 Map of Houzhai river basin
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Spatiotemporal Features of Deuterium and Oxygen-18 in Karst Water
and Its Relation to Hydrological Regime in the Karst Catchment of
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ZHANG Yanqing', ZHANG Zhicai'””, CHEN Xi’, WANG Gang’, CHENG Qinbo',

LIU Hao', PENG Tao*’
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Abstract; Affected by multiple media, the hydrological processes in karst catchment are complicated. Hydrological methods using only
water as the research object are difficult to characterize the spatiotemporal features in water cycle and its controlling factor of karstic
hydrogeological conditions. As a kind of fingerprint of water flow, the deuterium and oxygen—18 (8'°0) provide a potentially useful in-
formation for exploring the hydrological processes and hydrological functions in karst catchment. In this study, the hydrological func-
tions, such as flow mixing, hydrological connection and flow paths, were explored using stable isotopes analysis in a karst catchment of
Houzhai in Puding, Guizhou Province. High spatial resolution sampling was carried out at monthly steps in this catchment. The dy-
namics of 30 and Line-conditioned index (Lc) reflecting the degree of evaporative fractionation, as well as its controlling factors in
karst water were analyzed using cluster and Kriging interpolation methods. The results show that 8'°0 in karst water in the dry season
are more enriched than that in the wet season, meanwhile, the Lc in karst water for dry season is higher than that in wet season. The

“

strong evaporative effect on the karst water in wet season reveals the mixing of “new” water (rainfall) with the “old” water stored in
soil, while the karst water has weak evaporative effect due to the less mixing with soil water. Compared to the mid-downstream area,
the depleted 80 and higher Lc in karst water in upstream area with thin soil cover indicate the strong rapid infiltration of rainfall re-
sults in the low proportion of soil water in karst water. In contrast, the karst water in mid-downstream area with long residence time has
a high proportion of soil water. During the midpoint of dry and wet season, enhanced hydrological connection leads the increase in soil

water recharge to karst water.

Key words: deuterium and oxygen—18; line-conditioned excess; hydrological effect; karst catchment



