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Karst Water Resources in Typical Areas of China and Their Eco-hydrological
Characteristics
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Abstract This paper deals with different karst water features and water resources in southern and northern China. In the main karst
regions of southern China, there are over 3,358 well developed karst subterranean river systems with total discharge of about 420 X
108m3 in the dry season; nevertheless, the exploiting rates are only 8% ~15%. In the main karst regions of northern China, over
100 large karst spring systems cover catchment areas from 500 km? to over 4,000 km? iri size , of which the average discharges range
from some 1 m*/s to 13 m®/s, and the exploiting rates are 70% ~80% . The discussion on the eco-hydrological features of some typi-
cal karst regions in China includes six aspects, namely, water environment, ecological features, materials and structures between par-
ent rock and soil, bio-geological processes and spore-pollens. The qualitative evaluation of eco-geology and rocky desertification in
karst regions should be based on the main karst ecological conditions and artificial impacts.
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Table 1 Karst water resources in main regions of the

South China
WTOKBR | ERKHER HBAE
BE 1 aghmieat | rxigtedeat | KRR
M 742 345 46
#M 479 386 80
il 551 135 24
HRK 160 118 73
I 699 374 53
i 456 263 57
#idt 416 185 44
Bit 3503 1806 51

FRH9 41.31% , X A HEXFEFT 2 1000 ~2200 mm, P
WESRN 16~2C  ARSBEXGAEMNTEEL
B, PR TRBARRATER T ZHEMER
KA, BRIV A B R A R A T KB (A R
0, 1986), AEKEHERLZE 1(Lu, 2005),F A3
TARBERER 514~1784 m®/a, T A AT KR
B 157~1053 m*/a.

EVYEBFEEABBRK, 213 AER 3358 %
BEKRE, K BRI 426 12 m*/a(F£ 2) 7]
ARG AR, BBEKEEHESBAESKED, 5
FLBR R Z M LR R, =AW (5 4, 1988a,
1988b) i /X K #i & 4t (Atkinson, 1977, 1981; 5 &
W%,1999) . K 4k 2% 5 7K 3C (White, 1988; Chen et
al., 2004 ) 17 XM (Jackson, 1982; Waltham,
1985;Zhang et al., 1988; Ford et al., 1989; Stanka
et al. , 2004) J A KBRS (Culshaw et al. ,
1987; /540, 1993,2003; Beck, 1993) , B 2 — &
FIA KA R T TS . B FASCRIRATIR,

£2 TEHFARBRERGT KRS
Table 2 Karst groundwater system in different regions

in South China
W o PR AL
/%108m3+a!

P:] 148 39.02
=M 1130 71.35
iyl 895 63.96
kil 201 28.68
JH 435 191
i) 338 17.65
it 211 14.85
it 3358 426.69
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BICAKRE (n®/4s 5 Ls). HaFSRR (D),

APEEFARRNALSYCRTH T KE
(F5#E10, 1973; 1986; Milanovic, 1981, 2000), H
BB KEREAFETHPERFEEBKRRE
B 8% ~15%. HIL, ATLIET BT KE,

1.2 @A
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M. UFEEmX, BRERA 400~600 mm/a, ¥
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B OSBINE 1999; S5 #40,2003) , £ N REBAESH B
1w’ /s B 13 /s, P AZE 500~ 4000 kn® LA
b PEILT FEHXERKEREFRL, % 3,

AR 128 12 m*/a E B ABKE
R, 46 70%~80% ELF LA M. BRiEmR
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Table 3 Karst water resources in typical regions of
in North China
BEKFER /X 108m® 2!

X 22 AR BEFR | #HRR
TR | 35.50 32.87 20.86 11.98
KFFWLBER | 31.69 24.10 18.67 5.42
R 35.74 28.29 20.53 7.67

MLl 11.75 3.46 1.69 1.77
£ 5.13 4.13 3.38 0.75
I Ficki 4.32 3.99 1.87 2.12

&it 125.13 96.74 67.00 29.71
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Fig. 1 Relation of 8'° and NOj of surface and karst water

in Three Gorges Region of Yangtze River in China
A—SHFBEY i B— 1 A LR C— T ALk
SALRER N ; D—RE TR
A—influenced zone by animal excrement; B—influenced zone
by soil organics; C—influenced zone by fertilizer and

industrial waste water; D—influenced zone by rainfall
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Fig. 2 Analysis of water-soil geo-ecological features related to soil nutrients, diffusion and absorption of plant
1—E— B 2 SRR 3 — R AR 4B R S— L PR ES BUE A (T3) ;6 — 1P R AT BUEA
(RT3 s 7—3h F1 7 OV P s 8—RLAAR RIBKFE s A— LR8BI s B— I — R G T KL ) s C— L s AP BARH
D—EH— 1T EEBERY TERMEAE =M a—Ti, Ni, Zn, Ca, Pb, Hg, As, Bi; b—Co, Mn; c—Cr)
1—first eluviation; 2—second eluviation; 3—first evaporation; 4——second evaporation; S—consistency diffusion in soil; 6—heat diffusion
in soil; 7—dynamic diffusion; 8-—absorption of roots of plants; A—upper percolation-eluviation zone; B—eluviation-evaporation
zone(fluctuation zone of ground water level) ; C—accumulation zone of soil nutrients; D—activity zone of bedrock-soil

(curves related to some element changes:a—Ti, Ni, Zn,Ca, Pb, Hg, As; b—Cu,Mn; C—Cr)
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Table 4 Comparison of main components of soil related to different parent rocks

BERNER/%
m A T oS
S0, ALO, FeO3 Ca0 MgO K0 NaO TiO, P,0s
ERAEESE) | 18.91 4.45 2.14 6.62 0.34 0.40 0.16 [
1B 62.62 14.20 3.90 0.08 0.14 0.49 0.46 .
IBRER
~20.64 | +219 +82.2 | -98.79 | -58.82 | +22.5 | +187.5
REA
AIKE(BH) 0.83 0.14 0.55 54.30 1.52 0.03 0.06 0.01
1B 45.45 8.34 26.59 1.58 1.95 0.55 1.42 0.06 P—
TR +5375 | +5857 | +4834 97.09 | 28.28 | +1733.3 +23.66 | +500 B
A% ’ ] ' )
HEE(EH) 0.79 0.58 0.65 31.64 19.60 0.06 0.04 0.01
1B 48.47 8.30 19.97 0.76 2.45 0.34 1.54 0.14 -
e +6035 | +1331 | +2972 97.59 | -87.5 | +466.6 +3750 | +1300 TR
P AP ' ' '
AIRE (B 4.52 1.60 0.54 49.66 1.42 0.58 0.04 0.30
12 50.24 19.30 8.50 0.90 1.56 3.34 0.06 1.48 L
THEEE
+1011.5 | +1106 | +1474 | —-98.18 | +9.85 +475 +50 +393.3 Ll
B A%
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Fig. 3 Three main structures between parent rock and soil
(a)—& B TR AK SR A TT; (b)—& L RB RN
FBRE—KSHE; (0)—8BES5 L BUREEEFRABRY
WA R RIKSCHR 5%
(a)—rock-soil making the separated two hydro-geological units;
(b)—rock-soil making the two material units with the same hydro-
dynamics; (c)—parent rock-soil making two different hydro-

geological units with hydraulic connection in between

2.5 &Yk FER

WEEECHRTH Y PRMEYER
(BEH%,2000). BBEREPEYEAORER
B AR ) F 8 (Waltham, 1982), ABMEAH
BEREIE (SN ,2002; Zhang et al. , 2005)4E
AT, 4854 H,S:

CaSO, + Organic>CaCOs + S+ H,0 ()
BKPEEBEMEBART, 1T (T. thioporus)
YERIR BE S B AR MEIEA , Ph S TR
5~4.5 {28 CaSO, KA .

2H,S + 0, L Thioporusos 4 o1y, 7)
28+ 30, +2H,0 fﬁﬁ—hzﬂzsq (8)

AR HSO, SIS kB A, Rt A

BRI, KRR
Ca003 + HZS()4_’CaSO4 +CO, + H,0O 9)

CaMg(Q0y), + HS0,~>CaS0; + MgC0; + 200, + 2H,0

(10)

CaSO, + H,0—>CaS0O, - 2H,0 (11)
CaCO; + MgSO, + 2H,0—>CaMg(C0;), +

CaS0O, +2H,0 (12)

R, kB LA — BB H B A A BRI =
EYERRIEFERR, MAAY LA ERDRE
RAESK TN EERE ., AEPHAENEES
S 4.

A8 A KE PR BT SRR
A5,
2.6 TRSEHERBHIILL

SBEEATZ W B A 2K SR, X AR L
WEBA L7 LMD, FURE. AT
WA X IR S AL, o 1 R4S 4 oh ) F b
HATTX . 5 BRI SRS AR, 85
ik 694 i, B EREAE 341 b, RO BA 20 K, B
2 HUB AR B A 7 + 3 RS DU R
M, FEAFEWELES G 64.4% , FBIR
Fiki 60.4% . BIHFHH (Eocene) L3, T B ZRA—
EAWSE, EREBTRYF, hygrophilous ¥,
B Palmae . Mamgnolia B W, T Myrica,
Helicia, Toxicodendron, Engelhardtia, Theaceae,
Mpytilaria, Randia, Santalum, Mallotus, Cin-
namomum FARD, W EAKEEAEY BB, A
TEFEMREEEEMESR, EEAERRESL
BaEY . BARKESTITRAI R, o DR
Hl ERB N T 8, 8BS IR R ey 3758
RBRENE. EEAP, AREELLETH
th 177, T B BR28HHs , B3N Cyathea , Pteris, Ony-
chiun, Hicropteris | Dennstaedtia =R EEH M (K
B, 1988), E—SE P A AR M AHA
&, T REEAR M FEA ., EEASRRRI R
&l 6,

3 EVHLH IR SRR R T

KX EESKHRFECETKE KK
S, K—L— WS, UREY—L ¥
—Y RS AE RIPLE BB Ut 0k R R
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Fig. 4 The spectrum curves of bacteria cultivated in gypsum
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B 5 ABERAKEDPHEALAETHEERE (B HESHRDBEEHE)
Fig. 5 Microbial fossil cultivated in gypsum by electron microscope
(a)—AH T, KW-4, SEMx300; (b)—ABEMRLEH , AT, SW-7, SEMx 1130; (c)—AHHHE, REFERBEY,SE2, SEM
X 18805 (d)— AW EHEHEN, AERRNEEE, SW-4, SEMX1550; (e)—ABEMAL , S HEEFRBLEY B8 EMBEYES,
SW-7, SEM X 1570; (1) —7% B P54 , A S 4 ttils , SW-5, SEM X 1810; (g)— & K& BRI AE Y, SE-1, SEM X 24005 (h)—F&
BB LRE, SE-1, SEM X 2380
(a)—fissures in gypsum, KW-4, SEM % 300; (b)—drilling hole of bacteria in gypsum, SW-7, SEM X 1130; (c)—fibre-shaped bacteria in gyp-
sum, SE-2,SEM X 1880; (d)—specture textures of gypsum with tube shaped bacteria, SW-4, SEM X 1550; (e)—corroded phenomena on gypsum
with shaft of bacteria, SW-7, SEM X 1570; (f)~—remains of microbial things in gypsum, SW-5,SEM X 1810; (g)—global-shaped-microbe in lime-
stone, SE-1, SEM X 2400; (h)—shaft of bacteria in gypsum, SE-1, SEM x 2380
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Fig. 6 Comparison of spore pollens between the soil and calcareous deposits in Shilin
1— 1R 2—4RHAR  3— T d— KA EAEN ; S—BA AR 6— 7—FF R s— LT 9—NEH;
10—8ERBK:; 11— A 12— %45, 13— WA 14— TF ; 15—+ BSRH
1—Taxodiaceae; 2—Palmae; 3—Castanopsis; 4—Aquiherbosa; 5—Xeromorph herb; 6—Pinus; 7—Arbor; 8—Brake; 9—Pteris;
10—Adiantum; 11—Alnus; 12—Green Quarcus; 13—Arbustum; 14—FEuonymus; 15—Erieaceae
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Fig. 7 Water environmental quality of comprehensive pollution indexes in the Shilin region{According to the
National Standard of Water Class I )
1—RBK b 2— KBk H ; 3—KBOK T 14— B =R DA 5— A S 6— R T— R4 8— K IR H , 09— AR M ; 10— B bk
W 11— RS KBE 5 12—k K s 13— B7K 5 14— 535 3K 5 15— RIMEWIK ; 16—BRRT BLIIK ; 17— A MK 18— sh ot
1—Dadieshui (Upper) ; 2—Dadieshui (Middle) ; 3—Dadieshui (Lower) ; 4—Baiyun Dong Cave exit; 5—Baiyun Dong cave; 6. Bangiao town; 7—
Tianshenggiao Bridge; 8—Dashangou rice field; 9—Beijicun rice field; 10—Shilin Lake; 11—Tuanjie Reservoir; 12—Shilin Tap; 13—Changhu
Lake; 14—Lufangtang Pond; 15—Jianfengchi; 16—Lunan Country River; 17—Raining water in Shilin; 18—Yuzhongtang vegetable plot
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Fig. 8 Main chemical compositions in the soil in the
Shilin region
1B E#k 2— BN 53— KBK B 477l AR T 5S—K
BRI ; 6— R 3538 E K, 7— I HH RS ;8— T R AR
59— K LU RS P 5 10— SR S SRR IR s 11—XF LUA¥
1—Ayulin; 2—Hemozhan; 3—Dadieshui (upper); 4—West Naigu
Shilin; 5—Bottom of rubbish heap of Da Shilin; 6—Lufangtang com
field; 7—Beijicun rice field; 8—Yuzhongtang vegetable plot; 9—
Dashangou rice field; 10—Bottom of Lufangtang rubbish heap; 11—

comparative sample (from the upper to the lower)
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B9 AMEEHFRmETR T

Fig. 9 Analysis of the single element to determine the

farming influence on soil in the Shilin Region
=T E AW 2— KRARSIRRIR  3— B EERM 4 E
s 5—RIBLNE ; 6— KBk K L s 7—F S 3R : 8— KL ARG HL
9—RFWHRIRB IR ; 10— H A REH
1—West Naigu Shilin; 2-—Bottom of rubbish heap of Da Shilin; 3—
Lufangtang corn field; 4—Ayulin; 5—Hemozhan; 6—Dadieshui
(Upper); 7—Yuzhongtang vegetable plot; 8—Dashangou rice field;
9—Bottom of Lufangtang rubbish heap; 10—Beijicun rice field
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Fig. 10 Soil comprehensively influenced by farming
activities in Shilin
1T AT  2— KA MRS 3R E KM, 4— X
PR S—HIBLY, s 6— KBk L 7T— R B st 8—RILAREH
9—BFH BRI 10—ILERBE
1—West Naigu Shilin; 2—Bottom of rubbish heap of Da Shilin; 3—
Lufangtang corn field; 4—Ayulin; 5—Hemozhan; 6—Dadieshui
(Upper) ; 7—Yuzhongtang vegetable plot; 8~—Dashangou rice field;
9—Bottom of Lufangtang rubbish heap; 10—Beijicun rice field

Eoc=32Au (15)

E gc—coefficient of comprehensive evaluation re-
lated to geo-ecology; A —i, A FPFHIME; + E &%
3 O T — A AR PR AU AT 43 4 B2 Ec—90~100
(RFR); Ecc—T0 ~ 89 (RIFH); Ecc—50~ 69
(—B%); Ecc—<S50(RB%).

4 i

OFE+TEEFMLEARKREREEE, HEE
BHARREAE BABEKRHERMN 8% ~15%, i
L TEE 0% ~80% ; Qe rE H A FF R A%
WFRF BT RG, ZEARF X B UE SRR H
TKE, Wb KEBERRER LEEHEFE ;O
VKSR R R U R A A K SRR L T
BB %A K—E R A R A Y— 2 %
A, SR R A KU R & s O BB R AE SR
BRERAGEFETLUIEA; ©KMEMERE
AR BRI, P E RSB XA B RS
WRIFEFEEN, XFAREHEDEWELARE
FFERE

B U E SR GIE TR B
LHEFINAESERINRR T E AR, ROt B
Wk BRI B SO VBREA 2P ARIBR L R K
Z BAE KRS R TR SR KRR
FHEMAESH B, Fm 0K RRGEH
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