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Abstract

Karst covers more than 20% of lithosphere area. Karst groundwater resource is a vital water resource.
However, a karst water-bearing system is a kind of dual media with distinct hydraulic properties, of which
heterogeneity is significant and two mechanisms of surface water infiltration are of the same importance.
The connection across precipitation, surface water and karst groundwater is very close. And the conver-
sion among them is nonlinear with considerable complexity. Hydrologic processes, flow rates and the dis-
charging area are readily impacted by the changing environment in a karst groundwater flow system. Dis-
charges of karst springs are of scale effect and multi-fractal characteristics. And the composition of dis-
charge is complicated and changeable. Furthermore, hydrogeochemical characteristics of karst groundwa-
ter are sensitive to the changing environment determined by variable hydrologic processes of karst and
biogeochemical reactions. Therefore, traditional geohydrologic methods can’t be applied directly in a karst
basin and the common difficulties in hydrologic researches tend to be amplified. At present, researches in
karst hydrology are relatively laggard. The karst in China is type diversity and representative all over the
world. Studies in regard to karst hydrologic processes and the karst CO2-H20-CaCO3 system have made
progress in China. In future, responses and feedbacks to the global change, water resource and environ-
ment, and hydrologic processes modeling of a karst groundwater flow system are the potential researching
hotspots.
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1. 5|

EVR OS5 AR A A R SR I A S SR CSORFE[L]. A X o 1 2000/ 5e AR [2]. %
JC N AETEAEAEILIX, DU &K Z K. Rflith, 5 ERZ) 25% AR B A S KZ2]. IT RS
VIR ST U T R SETT AR R G /K SR F 2R, A BB R4k 2 e

SRT, e WK SORIE FT I IR PR R e . B 5, T XU R AN N s A i RO L 7 WL I OR
PRI B AR A M3 L i STRFAE (K SCOR PR A R R I o 5V L [X i WD S 0 7K S AR AU e FE AN B A0 1k
HoR K P T A R ECE KR RIETR AL, KR ARG A MATE . B tE, A RIBFIAB I otk
SE[3]. HIR X HIRKAH T ACGHE B R VIR mEA R, AR RIS RS [4]. RAMRAE 2 A A
IV 22 5 A 3 ) 25 R A S AT T BT 7R T Sl s IR S T R A R[5 o i T R e A W] T J B R )
SEAREE B 70 . o BRI =i T R GE[6]. — 5 i sm XA AR PR AL A VA R KRR, S
T3 T W K SO FE 5 2 A 52 ma gty G o D4, Bakalowicz 0 S AT B8 R T8 AN B0 FH 5 8 & K 2R K IR [ 7] -
FLR, ARSI FUHE D R AR T XA O B, e b R /KR 8l JR 48 R /K SRR sk = 1 20 UL 00 4
X R KRS KRG SCH T 2 A AR A TE 7, DAROILIN AN 507 VR AR B BAT (AN 58 VS5 AR i T8 v 5 K &
48 2 R KK SO B S A T BRAETBOR 3] e, ARG IR AR BN T8 I XK SO 7T betn, i A
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X i o

ER ARV BOORIERAAERPE 2 LR, IS AR ) AT R AT AT PR 1Y) P 7K SO 7E 2 X3
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2. AR TKRGHTR

EAJUESR, BEKSCHFFIEEIE %, AWOIER 705 S R K KRG AIAR .

P IX BEK . MR KRN R K I R R+ %) B+ B 2. BOKFE B SKIZA A Z M2 E
AR S R, — M A B KR 1] S BUCRNG  2 hRD [8] . AT R AK RN X B K 2 8] BBk & nl il 6'%0
3D LR W SR [9] . YA 7K 25 5 X R R R K PR e Ak /K P8 . Schulz 25 [10] FAHALAE I #1148
i TE T YD RERT R A — A TR KR B RN A3 BB K NIBHNE AT 0~0.27 . Mance 25 [ 11 R ILA TR K&
FIIRIK FEANG R UR . AT, Jeelani SE[12] K IS Dy MLl Kashmir L2 P 25 1 SR /K& 2= 2840 K [F) A6 2= 1T
KBNS E 4, B HKERUKK E R0 . R (hyporheic zone) k7K F14% S B RN 55 19 7K 186 B PA B K1)
T T BR AN LGS i K i R K o A R IR A AR e, TR K AR AR BRUBE IR 7K 0 A R AR
T HEEZW[13]. Meyerhoff Z[14]10F 7 T IR AKIES R ETEN RS, KIAUHB T K/N T 500%, A HE
FHL R 7K 75%. )2 A AR AR R A R KIS AT A e] K STRR K B [15] . TEVRIREHIIX, A I KSR AT g K
TR EIRKFIRE RS 7R 2R[16]. thAb, HhZR KNG XA I T /K B CAPZE R A, ] 43 9 DU R #5171

B TOKRGENBEFRRA o0tk B8R E BT K E 5 B 5K L R Vi S8 RS I3 AR B
(R A RERAFLBR 2 R, A ANFE AR R E A BT R Gt S E IR AL RS R & ] 2R i 22 .
TR TG A R K AR RS R0 A 22 2R AT HE R AN NS I FR K DTk . YR T FL BB URH 5 VA 8 T 1 7K Ak 22
fEFREAAE RE AN, H A NS I 12 h 28R IR Ae R BE ) 22 e W R [18] . RSN A ER 2%([19], H
RZHHEH T KSR MR, KAE O R CO, X115 DO M pH (i F; AR EEH F/K DO Al pH
fEEUE, T CaCOz WA . B iF AR KM FF K E# =, 6'°0 M1 oD fii[20]. Toran Fl Reisch [21]K B4
K Ca® S B E MR K T Me* & R, ] Mg/Ca EL ] it B s FL UK FUE VA I K IR & 95 &« Mitrofan
SE[22] MM B A LB K CUIREE i A VA BB K, B R AL T i i 5 I TE I AL BB TR & 91 R
MRS RS, hiE%E ClERE RGN mEEsl. FEER, HFKRsEREd “HK” SEfFm 2K ]
B A Re R BRI BEAE TR RBE AT 45 S ROBE A W 38k, A ZE AR @ R SRR N 4 B A 0t ik 7K
IS FE[23]

FH N K RGNS FE G AN 248 . 25—, MR KPUEAR LT EIK . Mati¢ Z5[24) 9t 2
INEFAR A B A Biokovo i T /KR MIRIE AT 0.21~0.51 cm/s [A] . Juki¢ H1 Denié¢-Jukic [25]4 417K
BHMEARI RS S A E R Q78] RIPER N 14 K, Fa et 80 K. 5, HEMEE FE e
FKALAEAL - Ravbar Z5[26131E B 7 W79 SCJE I Podstenjek 7 74 & 38 /K Al HT /K Y B 3 A9 K . Hartmann 25[27]
T VUHE A B30 0 B K IZ AN X T AR AT A 28 km? 47 K 31 53 km?. Konec 25[28]F DNA $5 ASIE B4 6 & /K 20
KX Bl DL B SRR AN 46 F B A AR 4K

BV IRTE ARy A BTSRRI R 581 A BA A R RN R 22 5 4y TR ARRAE[29] [30]. A VA
SRR ) BRI K R OR H 2 AN THI[31], A IR AR X B X 5 A SR AL RN A M B R [32] . A B A
FACEFIEE R R R T 1) BREMEREREN, W, *H, YC, CFCs, SFe%%, N A% MF s fsRiR; 2)
SRR 7K R GeH N R 53 I A R B R B 1 A6 AR B IR R Bk [ B2 A5 5 [33] o T5 B R, A VAR TIKP
Hpis BRI TR A (AR o I A2 FH 7 VA SR VAL R ORI AR A P 5 2 M e s 1 o

TN K RS KA A A UK e, SRR OS5 R A R AR . Menning %5 [34]
I H b ARG K KL 2 ) T 25 VSR TR MRS HE T (R /K A 2245 . Lamban ZE[35]45 H k45 X FIHEME X (¥ = 2
ZEX T N KOKAG AR A R A I E R o LR, AR A VN ZROE A P i BR A 2 0 AR AR ELRS I
Mahler 1 Bourgeais [36] &Il &1 R E T MEIEE T DO WK R, S8+ 44 Eurycea sorosum AET:
RIFE . Jin Z5[37)45 A Y M ERAL 2 FE X 45 75 L 7K DOC. DIC 1 6Cpic B EE 0. van Geldern 2%[38]
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[ S5 R RE 3.44 x 10° km?, 205 [E AR 13, [ RREBRER Eh e b 2 A . B AR LUk KRR
The KRR KUKIAR VK 35 QAR [39]. [FIRS, sPEAERE R ZH, Gr a7 TR EEAAE, THrm L
A E R AL T 22 T R AUE T = R R f il o B A A e B bR L JufiE[39]. L4k,
[ 5 i 0 B B A A . RSB KRR B A i R e e s R, e le RIEMAL T 24
I bt L T HRIBE 7 7 30 2 BRAEFR R SRR, BUS T — R 517 B BRs2ma [ i AR [39] [40] [41]. AHX
&, TEE WK B S, SR A — & MR [42]-[52]. SRk, R E 28 0 B K SCRIBE 7L £ 2
SRR R T TH -

H—, AEIRRE . Hao F[53148 Hi i NI (45 R 2 24 i N IB I TR R 7K R 4% S i), A
T 78 5 AR R E R R B 7 A8y 1 4. Fu 25541 ¢ B8 BOT 70 48 R AN oK 00 R 5 R
B E R SRR . Wu S5 [S55] R I ] 7 SR ARLIE 5T 1 R 5 S 2 SR iR 3, RN SESN IR & 7 41
B Tr 2k AENFEE A RARA SR RIS, a3 R LR 0 KUK . Fan S5[56] A — Ml (E gt 45
TS BIR T ORI B AE 2021~2023 AEIANH DLW IS 1%, REZRBEA BT3GR, 25U, Liu SF[57]M85T
SERRBIRT-OCIR 2025 SFMri It 1/80, | 2030 4 Jlvis i K F 1/10.

B, BWOKCGERE. Zhang ZE[581EENL T AT FK S - I - R AR AL A AT VA R S K SGS R
Chang %5[59]3% T~ MODFLOW-CFP 3 & 315 14 B T8 Tty T 5 52 B sk 0 /K SO FE A B0, T 5 VA
R K SO FEG R, 5 T K B AR SR KK SO LR A B B I . R 2 H VR A IR A
VEREH B AR K =68 /1[60]. PR K A 7R 2SI LR L) 70%1 FFKIENRZ S, Hik
IKEE ST BRI | R AR A [61].

=, AR K COp-H0-CaCOz R45. 5 ANJSTEENAT K I RSB IR R NI 1 K VA, 76 7 o v X R
PR RO R P 5Tk 1 3 R 7K DIC 1) 38% [62]. A R/KAEAEMIRIE A /ERIES DO H1 6*°Cpic #4010, i DIC /b,
TENURREEA AT WU B[R] R4 PR A 25K R 5 A M AT, 6™°Coic FAAIR[63]. 28U, Liu ZE[64]%F Eb XM
THE R EANMA S, ORISR SIS H0 A W S AR, i R R K AR R G e A 1 R R 1 P £ )
T BHA . W pH. DO. Sic. 6™Cpc 7 [ 1) B 5 51 42 15 U (8 35 B, 7K hi /b 9 DIC IR 9 HLS:
Zeng 25[6513E 1745 6 4F AULIN 4R I B X BRI B (CSFs) R 15 T £ BRI, HCO; BILiIfmikz, Hig2.
TG AL 5 25 %t CSFs A IRl , = ANETEIX CSFs ¥{E AT 29 £ 3 # 39 + 8 t-CO, km %a™t, £ M [FIK X
FAF P RERRER A KAL) 15 fi%.
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JnJEI[67] [68] [69]. 4=EKARfL LEEXF AKSCHEIA . BRAGIA AN A= 25K St R = AR B 252 M [70] [71] [72]. A BRIGIE .
TR AL AR i P /K 18 22 AT REXH IR M R /K RGEIANA A FE, DA OKAG SRR P2 AR W B . iR R B
X B ) G A O . Rl RERFAHR AR CO, & &G I 512 CO,-H,0-CaCOs 1k R BT 47, i 7K
FG KA PR A BRAG A 0] AU 5 | S A

B, AV K RIRAK IR . REARE: 1) Ry [73] [74], 2) MEsstEJT T [75] [76] [77]
3) 5/KoRIER[78] [79] [80] [81], 4) A HLi5HJrHi[82] [83] [84] [85] [86]-
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