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Fig. 1  Aquifer characteristics and secondary watershed boundary of the Pearl River Basin
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Fig.2 Distribution of underground rivers in the Pearl River Basin
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Table I Development of karst underground rivers in each

secondary watershed

T WEERRIRELE WA AWM Y
ks R/ Hkm®  FRHE/% 4% 45100 km™
2Rl RN 5.30 64.09 173 0.33
FAL] VAR 5.90 52.07 440 0.75
ABYL. 2.06 26.44 216 1.05
PEYL 0.65 9.79 96 1.48
b 1.04 2227 111 1.07
it 14.95 38.63 1036 0.69
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Fig. 3 Outlet elevation of karst underground river
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Table 2 Development characteristics of large underground rivers

M AR B TEIR gty LR K W R
UGRI 75 B3l o b 15.00 NE 2 2064.00  10.50 T.g
UGR2 TR g s R 80.30 SW 5 667.18 9.74 D,t
UGR3 I SO B 11.25 SE 3 339.00 8.43 Pm
UGR4 AT SRR 15.00 SE 2 1418.80 6.60 Pm
UGR5 il JPEH X 19.20 NE 5 611.19 5.78 Dy
UGR6  HO—3#H JTVE SRR AR R 47.30 SE 11 852.44 5.75 D,t
UGR7 Hh 95 TPE R IR B 55.90 SE 12 1128.00 4.86 Dd-e
UGRS KN T ) 35.00 SE 7 1 855.70 473 T.d
UGR9 ERES 2 P SR T 13.75 NE 2 744.80 3.33 Dx
UGR10 /MEAL B 7 R 20.00 SE 2 337.30 3.23 P,g-m
UGRI11 EAES T VRN X 20.90 SE¥NE 7 221.20 3.00 Cyd-h
UGRI12 Ak IR B 26.60 NNW 4 423.52 2.73 D,y
UGR13 1k & JPTUHARE 76.00  SEE44NE 4 1 409.05 216 Dy Cpyt
UGR14 [N SR B 63.00 N 13 600.03 2.14 CPm
UGRI15 I TSR R AR R 31.20 NEENW 6 226.31 213 Gh.Pyg
UGRI16 e JTUHARE 16.70 NE 2 377.37 1.79 Dy, CPm
UGR17 X6y I T 28.80 SW 3 327.81 179  CPm.Pygq
UGRI8 g FMETAKGEEREAGE 2375 SW 4 480.20 1.70 TS
UGR19 AR JHR=ZR 37.40 E 5 502.29 1.48 Cd
UGR20 el —3kAi JTPYE T 28.20 SE 3 320.81 1.46 D,r
UGR21 Ui — #5258 ST 22.00 SE 2 226.95 1.40 D,
UGR22 W 11 3 SN TG AEE 12,50 NE 5 252.20 136  Pm.Pw
UGR23 iR — Kl JUVERE R R 54.80 E 10 1347.14 1.35 D,
UGR24 LRl IR HIA 35.90 SE 6 369.44 130 CPm.Pygq
UGR25 High T3 17.50 NW 5 455.20 1.20 P,
UGR26 TR JUVaREE R 20.00 S 3 463.60 120 Dig.Cih
UGR27 g SR 23.00  SE¥NEE 3 221.44 1.14  Cd.Pyg
UGR28 3 JTUHARE 20.50 SEf%NE 3 210.21 1.06 Dy Cd
UGR29 K Ie A ST AR 24.00 N#ESSE 4 437.65 1.03  Dyt.Dyg
UGR30 W IR 17.00 NWH:E 2 213.68 101  CPm.Pygq
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Fig. 4 Distribution of large underground rivers in the Pearl River Basin
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Fig. 5 Dizhou underground river system for single conduit type
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Fig. 7 Huachu underground river system for network type
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Fig. 8 Dalongtan underground river system for dendritic type
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Fig. 9 Proportion of chemical composition of carbonate rock
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Table 3 Comparison of chemical composition and specific solubility of different lithologies
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Fig. 11 Distribution of karst underground river in the inter-river land mass
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Fig. 12 Controlling Effect of geological structure on the distribution of Daxiaojing Underground Rivers
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Fig. 13 The controlling effect of structure on the distribution of Disu underground rivers

T AFRRFEIE. I RESE A N AR
FHBRZN, TR E | KR I EIRIE S 2 .
FHT T 0 ] - 5 140 o RIRR 7 5 2 1 1) AR o, )
ik KRB A E, g s el NW J5] SE &
W KA, AL M 5 3 T T K R S TR SR, T YT
2 i) g HET ZR 21K

3.4 Kz F11E R X T A A S0

KBNS A B AL, IR AR AE |
HBIE 26 ity il BEERRE, K ST A T A 4, AT AT
¢ ZUEE: U N N f'at = TR ol /B U AR T =

FERHL T RGAL T PHEEAR T AR AR R )1 B 5
P, T IR ) AR 3, Wi L A s AR 3
FENEHL T RGN SRR I BRI i , BRIRER
FERGUK IR ER, oA i B H 2y 83.9%,
X N IR £ e E B R AR R AR M R R R, A
PELUREF A mm R FE . T IRAEF A = A AT
5, SMNROK AN 2R, KB iR A, FE R R TR

KB . MBNAEEELEE REZW 256, R
5% G32 b NETE A AR I VS R B B5 A, BB F1 IR
IR, 5525 ) A2 i ZENIE G4T 45 18 W W28 1]

CH, EHEWS P2 WiEEN -8 (K 14), 7%
Ho R R E B R, 2 RAECIR 0, ZEN K
W HE TR A E KLY 550 m (9K |, B R £ Ak
KR, IFHAEFEHEDRE 8N HIERE . fER
% RS AT UL NNE J7 [n] & & 1) 24, HAmi[n) SEE,
0 60°~80°, 7 K Tl 19 A1 3K 19 4% 24 R % 5 g
T I I

341 KANFIEGS AT AHBSEE

HEJEC AV T T R T AT i, A T K
AR, (EL R 7KL AR ok g SO0 T, R 3 1 o i
A, M K A i 4R v e AR i, AT E AR
Thi o S U AR . IR ST RE AR X AR E B B,
AP AR RTINGE, FEAWT K ks8], JE it
TIE 5 B A . KR IR 200 TR



4L HaW

W % BRTLUIBUE T T 020 A R - 3 D 3R 571

N S K
wktts 2| iz
BRI T S
K i AR
'_—ﬁﬁﬁ&%ﬁzsﬁé
E gt i
okt QJ WL
® | FEes o A
Te |

7] R AR

Bl 14 HBESKNEHHES T

Fig. 14 Characteristic distribution of karst water-bearing media

B R0, 0 B e T R ST iR T, 208 BEYE
L. B 1S A F I R RS A E RGBS
VA T TR S A5 R 1R, 1% B M T ] 5 e o A
I, AV FREE A KB AHER, REEKY
300 m, 4518 SR, & 0.5~4.9 m, %% 4.5~20.0 m ,
U E NUERR A T 1.5%~5%

342 WFTERES

FENR ALy S AR Z KW T A, S L
Je)m TR R, iR LI R THIDK R, TR
JKBA ) R 2T, bV T A MK T A A I R
Bt S i 2 73 K 1) ZE R AR IR, MR | M

TR KIEAE A TG 6 km([&] 16) o MR (1 5%
TG, 2 BTG IR IE | B M IX, Sk
VR R B 2% 15 S P 3 by MR okl 199 22 S P LA B
k35 TR 4 70 v AT G o I 3 TR ) e R,
TORPEIA AR, (2 A T EE T 58, RERS 2Rk
TG THT 25 A4 3 W

3.43 WTF TR E

FRHL T UK R 3 | bR AR, Hb
FAK 5 AV MR T S S TR — A, nfEl 14
7N, &M T B F R (GO17) & T U 2RI e
AT 1 (G047) e, b R A EFE L 7 IR, B YD
A GO17—4y % GO16(I5 i) —G020( B 3t ) —
HEF e G027 (53— FEEHE G029 (M) — K4+ G030
(REI) — M7k GO37 (B ) —ZEICHL Il H 11 G047
(BEI) , 5284 1 iz sh A 7K sh Fr 5, e HAE K
TIE R MBI 5 5 T 1l B S A8 B 1l R TR

3.5 SRt T THEE LR

S =B DR, TR 12 B Y 358 KRR
5 R R AR T 2l L A T B R s 3 A, S B0
TR IR IR SRR A AN WAL AL, B 46 T T
T 1) RAL K8, A IR Al L ORI 25
BRAT L i v b 5V 37 T 3 ) R b X 2R 1“]
X T i PR AR NV 387 ), 52 0 Ry as 2l R



AR

Ean
HELE

0 100 m

LR LN 2
400 -
1350
350 F 4
g
Q/\J\ . -
o) 2y JEERS
g N — RS 1300
ki i

15 SEEZERREREERSREEEFRREERMER)
Fig. 15 Schematic diagram of karst conduit form from Haozhuyan to Dongju in Zhaidi

underground river (modified according to Sino-British exploration materials)

2022 4F-

LK & KR

B 16 FER TR RK M TRk

Fig. 16 Watershed of surface water and groundwater in the north of Zhaidi underground river basin

T ARG T IF AR AT 22 57 THRE, 308 O LAY o
e J T o 2 b M BT J2 98, BRVT AP I AR L £0OK T
SRS, TN AR S B A A R TR 3% LT
TR A, 3 2 W RO KO R AR IR,
I ZOY SR/ 7 SARN 1L AN | RART R VAN RPN
FUBLIBT ZLRE, B il itz sh R o 1 R B 2 WA
Mo BT I A B T EUA MR T A 1 TR
ARRNE B AR R, AnIE 17 B, BEE 0T A )
T T BEAE TE, H KoK SCIR U, AR ik S o TR
N NN R (2 )| N o =t PO B U R (R D I
R M 58 560 TR R D, R K i dR R B AR ) R
i HEHE, S ) TR A R, TR ) KA T R
AC S TP U R Y2 = R € e 3 TR A T

HBLA IR BEAR M | T = | BEUH AT 3 | v KR | BT
FHZR

B R AR N AL T 5N AT, K AR
2547 ko', bk R EOR =B RO BRI R
MRS GAHAR, A TEEE 18) . T
B3y, WAL TR I IR AR 4k 2 A, VY SR U 38—
) PR SO0 OKMERF =R AR ) #5129 100 m,
TIEAREE [ RIE PR E AL . DY SOR R T A
A AR AR R TRSGE A, S 2R HES, T R A
WA JZHERR AR SRR B A TRIE I A IR R AR A
TR RE K ALR TR, HFK R B E, K
ST AT B9 AR ok, 2R D S T R A K
FIKZ K



W41k H4al W W% BRTLRBUCE VS H R T 43 A0 FRAE -5 52 ) R 3R T 573
| R = 5 e (0 B ) O R \\'I|‘D\ i‘i%’ﬁ?
S A
b 3 /\ \’II | T Y . JI_I‘ 05
o)
IIII‘I\T-I"‘VJII\II\ l\!l..']
S e Ny | A
Eea s e ) I_'J;xﬁlz > U6 TR
I'\VIIII[IIIIIIIIWIII
E 17 #haEzshigidt TR ER
Fig. 17 Distribution of karst underground river in the inter-river land
(o Jssim
N\ itz )
ESEPN |
H
Nz R
AR S
0 2 4 km
18 REMUTHEEULER
Fig. 18 Plane map of Tianshengqiao underground river
4B W PENTEIB S B, R R AT 0.84~1.2 Z[A]; 41 H
Zm Tk

(1) BRVT It Jalohie 12 6 25 40 A 1) Ml J2 £ 22 DLJE R
R REHRAKRR, —BFZMN=EFRRFE, 7T
VU KA RIR 5 A K L BB A S EBUK
PAHICE ZEFLIRAK LA B H 2 2K, I rf 4 i 7R e
PR 75 43 A TR AR 14.95 T3 km’, R R ik FR 31 45 43
i ALY 3.96 J5 km’, (7 BRI R AY 43.16%. BRTTH
BUAEH T RT 10365, REBE N 0.69 54/
100 km®, i Z= i 33t 4 738.69 7 m’-d !, 5 bR
3T R R T 200~400 m 22 0R], 257 310 4%;

(2) Mo F¥m) & ok AU X, 5P 32 2 Sk 20 s — i A

MR B P AEX, Ak BN = UK A, L
JENTF 0.62~0.83 Z [0]; 1 Nl & B X, Atk E
BRI RO ICE L AR s O
T 0.43~0.61;

(3) B& B AT 30 2% Kb T ¥AT 2R 48 O 2237 >
1000 L-s™), 4B /K 3h J1 FRAE FNOE IR 551, H b
W EZE A R PRSI, R E IR R R R 2P
BRI RE I LKA | & R A A

(4) 454 AP 43 AT BR VT 00 3 b T ) % 75 118 4% il
WK, AR TRE T Y IR, HP 5 &
R RE 5 e R R, s R N R
(14725 (B4 J, 7K 20 3V 2 i T 3] 2 78 ASE, BT



574

I

AT

2022 4

Ttz sh e dEih T AR R

B
B A 504
R4t 2003-2017 £ 18], HE 8 4
WH B, HAMFRIfd4x 30 % £ E A2
1:57 B&& RSN K K HIREHIF L2

Rt 2 20 # 42 70-80 F XA R 89 HRITIRIBTE
g 1120 77 K S A B AR A9 AT AT,
(ABR., A%ETF)
JE 0
HAE

TIAE, M m BT 0 TAE A 2 09 A& KA AF
AT R AR

S 3CHk

(1] . PR G L X R A B BT M R ) R X 5

[2]

[3]

[4]

[e6]

[71]

[8]

ﬁi[M]. Jent: B, 2014,

YUAN Daoxian. Study on major environmental geological prob-
lems and countermeasures in karst stone mountain area of south-
west China[M]. Beijing: Science Press, 2014.

ZOU S, ZHU M, TANG J, XIA R. Water resources security in
karst area of southwest China: problems and countermeasures[J].
Acta Geologica Sinica, 2006, 80(10): 637-642.

HHIT. VIR AT A L X N K BRI AT 5 R R A
M. dbent: B R, 2018.

XIA Riyuan. Investigation, evaluation and exploitation of
groundwater resources in karst rocky mountainous areas of
Southwest China[M]. Beijing' Science Press, 2018.

X RIS, AV S~ T U /KA KR 3SR 5E (D],
dexnt: hE LR A=A ), 2019.

ZHAO Liangjie. Study of water exchange mechanism of karst
matrix and conduit medium[D]. Beijing: China University of
Geosciences (Beijing), 2019.

Brki¢ Z, Kuhta M, Hunjak T. Groundwater flow mechanism in
the well-developed karst aquifer system in the western Croatia:
Insights from spring discharge and water isotopes[J]. Catena,
2018, 161: 14-26.

EF AT X ARAK ST KB PR S — AN (Y TR
SRS 1], TR AR, 2019, 38(6): 823-830.

WANG Yu. Study on watershed boundary division for unified
evaluation of surface water and groundwater resources and envi-
ronment in karst areas[J]. Carsologica Sinica, 2019, 38(6):
823-830.

Wi, R, WA, B H T, B S0 PIRT A L X R K
BRI 7 % LEAFSE: DL IR g O 4 LT). e s
¥, 2022, 41(1): 111-123.

YANG Yang, ZHAO Liangjie, PAN Xiaodong, XIA Riyuan,
CAO Jianwen. Comparative analysis of groundwater resources
evaluation methods in karst area of south China: Taking Zhaidi
underground river system as an example[J]. Carsologica Sinica,
2022,41(1): 111-123.
B, R A AT I S R A
LT, KBL2FER, 2022, 33(1): 145-152.

LUO Mingming, JI Huaisong. Mechanism of solute transient

TR S A AL

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

storage between karst conduit and fissures[J]. Advances in
Water Science, 2022, 33(1): 145-152.

Sagir C, Kurtulug B, Razack M. Hydrodynamic characterization
of Mugla karst aquifer using correlation and spectral analyses on
the rainfall and springs water-level time series[J]. Water, 2019,
12(1): 85.

Sauter M, Giese M, Bailly Comte V, Maré chal J C, Reimann T,
Geyer T. Turbulent and laminar flow in karst conduits under
unsteady flow conditions: Interpretation of pumping tests by dis-
crete  conduit-continuum modeling[J]. Water Resources
Research, 2018, 54(3): 1918-1933.

P Lam, B AT, IR, e, AU, S PR AA T K
BEURTT 2 R 88 07 55 98k g a3 M 0. 3 BR 2 4%, 2006(5):
495-502.

JIANG Zhongcheng, XIA Riyuan, SHI Jian, PEI Jianguo, HE
Shiyi, LIANG Bin. The application effects and exploitation
capacity of karst underground water resources in southwest
China[J]. Acta Geoscientica Sinica, 2006(5): 495-502.

FEWIEE, FAR, S Mf/\ﬁéi’rﬁliﬂﬁ?ﬂﬂ?%ﬁAﬁiﬁﬂTm
FERAE: ST BRI R R (] S s,
2005(4): 279-283.

WANG Mingzhang, WANG Wei, ZHOU Zhongfu. Develop-
ment model for the coalition of surface and underground water
into reservoir in the karst areas of peak-cluster depression: Tak-
ing example for exploitation of shuidong underground river at
Maguan, Guizhou[J].
2005(4): 279-283.

ﬂﬁ?’?, Fa, AL EESC, g, i AT SWATER AR

VTR Sk 7K B YR IE A0 A 5T [/OL]. HuERBL2%: 1-19. https://
kns.cnki.net/kems/detail/42.1874.P.20220119.1634.006.html.
ZHAO Liangjie, WANG Ying, ZHOU Yan, CAO Jianwen,

YANG Yang, WANG Zhe. Groundwater resources evaluation in

Puding county, Guizhou Geology,

the pearl river basin based on swat model [J/OL]. Earth Science,
1-19 . https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.
006.html.

Gallegos J J, Hu B X, Davis H. Simulating flow in karst aquifers
at laboratory and sub-regional scales using MODFLOW-
CFP[J]. Hydrogeology Journal, 2013, 21(8): 1749-1760.
ZOCHE, 7, AR, ZEEE, W N TURBRHOARTE A
DK SC B B 22 v 4 B (0] R B2 22 e (AR B2 B,
2016, 52(3): 503-511.

JIANG Guanghui, GUO Fang, TANG Qingjia, LI Xin, ZENG
Xinru. Application of tracer test techniques in hydrogeological
survey in karst arealJ]. Journal of Nanjing University(Natural
Sciences), 2016, 52(3): 503-511.

R, B HIT, 5%, Bth, T, FgF. A T i i
ke U K %ok 7 R 5 o 1 SE 43 BT D). b BR4# 3R, 2016,
37(2): 241-246.

ZHAO Liangjie, XIA Riyuan, YI Lianxing, YANG Yang,
WANG Zhe, LU Haiping. Quantitative analysis of the source and

the effect of turbidity in karst river on tracer test[J]. Acta Geo-


https://doi.org/10.1016/j.catena.2017.10.011
https://doi.org/10.3390/w12010085
https://doi.org/10.1002/2017WR020658
https://doi.org/10.1002/2017WR020658
https://doi.org/10.3321/j.issn:1006-3021.2006.05.012
https://doi.org/10.3321/j.issn:1006-3021.2006.05.012
https://doi.org/10.3969/j.issn.1000-5943.2005.04.012
https://doi.org/10.3969/j.issn.1000-5943.2005.04.012
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://doi.org/10.1007/s10040-013-1046-4
https://doi.org/10.3975/cagsb.2016.02.12
https://doi.org/10.3975/cagsb.2016.02.12
https://doi.org/10.3975/cagsb.2016.02.12
https://doi.org/10.1016/j.catena.2017.10.011
https://doi.org/10.3390/w12010085
https://doi.org/10.1002/2017WR020658
https://doi.org/10.1002/2017WR020658
https://doi.org/10.3321/j.issn:1006-3021.2006.05.012
https://doi.org/10.3321/j.issn:1006-3021.2006.05.012
https://doi.org/10.3969/j.issn.1000-5943.2005.04.012
https://doi.org/10.3969/j.issn.1000-5943.2005.04.012
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://kns.cnki.net/kcms/detail/42.1874.P.20220119.1634.006.html
https://doi.org/10.1007/s10040-013-1046-4
https://doi.org/10.3975/cagsb.2016.02.12
https://doi.org/10.3975/cagsb.2016.02.12
https://doi.org/10.3975/cagsb.2016.02.12

Fark Hay B B BRIDIECA R 510 R S 5 R R 5T 575

scientica Sinica, 2016, 37(2): 241-246. [21]  Madonia P, Cangemi M, Oliveri Y, Germani C. Hydrogeochemi-
[17] Wang C, Wang X, Majdalani S, Guinot V, Jourde H. Influence cal characters of karst aquifers in central Italy and relationship
of dual conduit structure on solute transport in karst tracer tests: with neotectonics [J]. Water, 2020, 12(7): 1926.
An experimental laboratory study[J]. Journal of Hydrology, [22]  Hor . 3% FE 7 B0 L Hh DX H 0T 19 45 44 R AE B FOW RN i
2020, 590: 125255. 1Y), HEHRHL BT B4, 1982, 2: 54-61.
(18]  #afe, ¥au, ik, EHoT, B AR R 54K YANG Lizheng. Structural characteristics, formation and evolu-
AR g R [T]. Hr E 5T, 2017, 44(5): 874-900. tion of underground rivers in some areas of southern China[J].
CAO Jianhua, JIANG Zhongcheng, YUAN Daoxian, XIA Journal of Chengdu Institute of Geology, 1982, 2: 54-61.
Riyuan, ZHANG Cheng. The progress in the study of the karst [23] iR LS. HPCHLIX b R R T 540 AR R AR [T]. R
dynamic system and global changes in the past 30 years[J]. [E] 7574, 2013, 32(3): 266-279.
Geology in China, 2017, 44(5): 874-900. PU Junbing. Development and distribution of karst subterranean
(191 RLE, L, BBk, B8, A A WICAT 5 ke 51 streams in Chongqing, China[J]. Carsologica Sinica, 2013,
IPCC 5 TL U UL Al 41 5 10 20 A [ Bk 27 1 e, 32(3): 266-279.
2015, 30(10): 1081-1090. (24]  BRAHE, WL DU AV TS ) S A AR ST D). M FK,
PU Junbing, JIANG Zhongcheng, Yuan Daoxian, ZHANG 2015(3): 4-6.
Cheng. Some opinions on rock-weathering-related carbon sinks CHEN Siyan, ZENG Min. Study on the spatial distribution regu-
from the IPCC fifth assessment report[J]. Advance in Earth Sci- larity of karst ground rivers in Sichuan[J]. Ground water,
ences, 2015, 30(10): 1081-1090. 2015(3): 4-6.
[20] BN, W, RER. AT Gy iE B R X L (251 FERK, K, siiliaz, 2890, Z0KMRECA 7 T o3
FELI]. BREERL 2447, 2020, 40(4): 1250-1259. ARFAE S PRI ER (0], BAHOR BT, 2017(34): 17-18.
ZHAO Xiaoer, CHANG Yong, WU Jichun. A comparative study WEI Wanggqiu, ZUO Tinahui, ZHANG Peiquan, LI Hai. Distri-
on two contaminant transport models used in karst underground bution characteristics and controlling factors of karst under-
rivers[J]. Acta Scientiae Circumstantiae, 2020, 40(4): ground river outlet in Hongshuihe River basin[J]. Science and
1250-1259. Technology Innovation, 2017(34): 17-18.

Distribution and influencing factors of karst underground
rivers in the Pearl River Basin

YANG Yang', ZHAO Liangjie', XIA Riyuan', WANG Ying’
( 1. Institute of Karst Geology, CAGS/ Key Laboratory of Karst Dynamics, MNR & GZAR, Guilin, Guangxi 541004, China; 2. Guangdong Provincial

Geological Environment Monitoring Station, Guangzhou, Guangdong 510510 )

Abstract The Pearl River Basin is the area of first-class water resources at the southernmost end of China. Its
geographical location is 102°14'-115°57" E and 21°35'-26°50'N. The main stream of the Pearl River, with a total length
of 2,214 km, flows through Yunnan, Guizhou, Guangxi and Guangdong. The total area of the Pearl River Basin is
about 438,100 km’, including Nanbeipan river, Hongliu river, Yujiang river, Xijiang river, Beijiang river, the Pearl
River Delta and the dongjiang river basin. The water-bearing rocks in the Pear]l River Basin are divided into karst water
of carbonate rock, fissure water of clastic rock, pore water of loose rock and fissure water of magmatic rock. The
distribution area of exposed carbonate rocks is about 149,500 km’, and that of buried carbonate rocks is about 39,600
km’, accounting for 43.16% of the total area. Because there are 1,036 karst underground rivers, and the discharge of
karst underground rivers of the Pearl River Basin in the dry season is about 47.39 million m*-d . the basin is rich in
groundwater resources. Therefore, it is of great significance to explore the distribution and karstification characteristics
of underground rivers for the exploitation and utilization of karst water resources in southern China. Based on a large
number of field investigations in the southwest karst area, 200,000 hydrogeological survey reports and the 1 : 250,000
and 1 : 50,000 karst hydrogeological surveys conducted from 2003 to 2016 in the Pearl River Basin, we selected 348
groups of rock samples and 1,036 karst underground rivers as study objects. Then, taking Dalongtan and Sanqiutian
underground rivers in Yunnan Province, Sixiaojing, Tianshengqgiao and Huachu underground rivers in Guizhou

Province, and Disu, Zhaidi and Dizhou underground rivers in Guangxi as examples, we analyzed and summarized the
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development law, distribution characteristics and influencing factors of underground rivers in the Pearl River Basin
from the perspectives of lithology, landform, structure, hydrodynamic conditions and neotectonic movement.
According to the analysis, the outlets of 310 underground river are at an elevation between 200-400 m, accounting for
the largest proportion. Among them, more than 30 underground rivers, mainly located in the river basins of Hongliu
river, Yuhe river, South Panjiang river and north Panjiang river, respectively cover a catchment area greater than 200
km’. Their discharge in the dry season is greater than 1,000 L-s ' and the length of main pipeline is greater than 10 km.
The study result shows that the underground river is most developed in fine-grained oolitic bioclastic pure limestone
with a specific solubility of 0.84-1.2, moderately developed in dolomite with a specific solubility of 0.62-0.83, and
weakly developed in argillaceous limestone with a specific solubility of 0.43-0.61. Landform and surface river network
determine the trend and direction of karst underground river movement. The structure controls the spatial pattern of
underground river development. The development of underground river is particularly obvious in the reverse
composite part of the structure, the fracture zone on both sides of the compressional torsional fault, the contact zone
with the non-soluble rock, the part with the largest fold bending, and the fracture zone in the anticline axis and the
syncline axis. Hydrodynamic characteristics affect the development scale and depth of underground rivers. The
neotectonic movement facilitates the constant changes of cycle and alternation conditions of groundwater, as well as
the deep, inherited and new development of underground rivers. Finally, according to the morphology of underground
river and the evolution conditions of water circulation, the underground river can be divided into four types: single
conduit type at the initial stage of development, multi-stage feather type, neotectonic control network type and mature
dendritic type. All in all, this study is expected to provide data support for the exploitation and utilization of karst
underground rivers, monitoring and evaluation of water resources, and the selection of backup water sources to meet

urban emergency in the Pearl River Basin.

Key words karst underground river, controlling factor, the Pearl River Basin, distribution characteristics
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