i

=

#
CARSOLOGICA SINICA

w Vol. 42 No. 4

a2t 4l

2023 4% 8 A Aug. 2023

BRI, SRR, RN, S5 AR SR K BRI A R0 (7] P A, 2023, 42(4): 722732, 762.
DOI: 10.11932/karst20230408

EMRTH Sl aiaiE ik F iR E R B RUAE

__J_/)£124 élgﬂi,m124 a’,/l %12 FZ']:—:")'—EF— 4&4&
,E};LE,F124’7}—\}]}‘.;4—12,-)'E,(//iﬁ 7}_\ ,:f_—»3

(1. PR ZREZERRARIARTRI, T REEDNFELETRE/REGBRALHLEREE
TP, T AR 541004; 2. ) B-FREMFASZRGE REIMAFUMARE, 7 & FR 5314065
SEMAREIKRF, JE K 541004; 4. B BEEFTRIREILFZRFR P, 7 H HK 541004 )

PER

9

B OE: SRR IR, R AN K R A A R 3 g S R, E MK R R R E )
AR E, TR E M TR I BE 0 & 4% o AT DL 2l A 7R 1 X, S 32 b A% 0 XM 275 iR i) &R
55 00 i 1) 38 4 HCHE Sk R 0 3 HEAT T — S K SCAR RO LI, I S K B R R s . 25 SRR &l
B4l 5 S KR KA A —E W EER, (B E DR, W35 & &L 2 A ok i
YL LA W IR 5 S 1l 3 o A T A S R R A, R K SR B T Al R I B K R B, il
A K HUES K B /N T 149.25 m B, 211 YA7 TG 1k Xo H88 i 108 A7 A 50Rh K, o 2% R 300 R 4 BT R o ke s IR A
TR A RN KB . BT A L I R G A Bl E PR MR K. KiE T BRRIE, 783 T ]
RECT B BT BT, w7, RUE RS B9 = GyE b TORE G MR 0 AR 2 11 B A T B 1
km 3 B PN 5 5 70 em, BT 45 S0 1 TS IR T IR M KK 2 390 1A B o B R R I 0 AR I R
G F K B A 4 BOHEME A BR AL, SRECHE O “$27 A B IRIR IS R, sl KA H S 30 em, 40
DX KAV 46 5 10~20 cm, fif [ 1 180 48 3 AR 7K A7 01 438 2 A4S H BLE

KR SA R B K MR RS o BRI R4 AR AR

FESES:P64L8 SERARINAD: A
X EHS:1001—4810 (2023 ) 04—0722—11

FF g 2 (R IR AR 55) #7178 (OSID ):

147.5~150.2 m Z A", R Hu A S e 149.6~150.0 m
ZI8], 27K AL F 149.8 m [, fjﬁijtﬁ%#im}}z/%

0 35l

T

7R

SANCE R H DL 25 “TEVLZ 7, R VLt bk
e R 3T b g D A SR M, LA PR R KR L ik
KT, BUEHOR | 4R A ) 2 SR PR R R Y D e
MRS, AR 5S4 hE R, il &
il 0 b K B R R R AT R, AR ZE T AR LR,
Pra vy, S R, KA E ThRg it . &l
3 M D A s, — > K SCAE rh I b K T AR = Ak T

YR BHIOUH « [ R AR TR
IR H TR A 5 K PR W (DD20221758)”

S

IR AT RR S F S A AR & 5 7R 1 (2019YFC0507500)”

B, MK I KA A 5 ) 149.0 m LR, —

IR SCAF A i 7K T A0 55 5 2l S S50 e v AR AR /) 32(%
TR H, 7 B RS A S B0 AR 7 A T P K ORI S50
AT 5, 7K 5 105 1) Ly ] 249 1 b T 5 DR 47 1 O
PRI B A A TS S K SCH

mﬁ“” KA 2T R ok BT R kIS
Yl S AT T KR ARIBFSE, (X R K

=4
el

s o E SO E BRVLIR I

W—VEE A WA (1982—), B, {4, BIAFR A, FENFZRKOCT ., A AEE 5 2BREII5E . E-mail: gbohuang0108@163.com,
AR 4B (1969—), B, T, BFoY 51, M H/K ST S IR 5Y . E-mail: zshengzhang@mail.cgs.gov.cn.
Wi B A: 2023—03—02


mailto:qbohuang0108@163.com
mailto: zshengzhang@mail.cgs.gov.cn
mailto: zshengzhang@mail.cgs.gov.cn
https://doi.org/10.11932/karst20230408

Fa2k HaWy

AU s BN S AT K SRR SR 723

AR Bh A BOR BRI BRI B A, R 2 T
P 7 B PR 4 TR AT RS

2022 AEFEARTIIR B 1 ARMORT XA TR B HES
FETH TR, THRIBEBT 6.5 ACH T2 Ailia i 1 K BER
JHE D RESR TH 1K AR AR BT B, IR R i1
R DR S IR . AR SEXR HA
O DX~ T~ J0T 28 8 A0 e 31 309 0 T HE T R S 0
BEAT T — DK SRR, REEEAR T IR K
TS AREAE, IR T HAE R R o e A L,
BRI I T A A S P A DR TR R s I 3 2 AR
itk 75 2R 8 SR HOAS [R] ) 98 P B AR BEAT 1 K B R0 42
R KA 47 A A BRI R N, RO T R R
R o Al T K B IR 25 D RE SR T It 1
RS o IO VY e v DX ) A 1 2 3 34 A 7 1
IR0 1 A PR PR AL T A A

1 HREXER

A5V W b A7 TR AR I AR DX 2 A1l R
RTTIX 25 km, G245 LAREIRTAT | il 0 . 20 /K 0 L ke
Wiz o] A S 1 1l S 3 0 e Sk Ll I T FRZY
60 km’, fii T 4 4 110°09 '50 "~110°14 30 ", Jt 4
25°05'20"~25°06'45" , J& W BRHE 2 RIS A, Z24F
SEH N 18.9 C, Z T RE R 1 835.8 mm,
W2 3—8 1, MR & 5 2410 80%, Hrr, 4—38
HORZW 2 kM, BEW 2 5 24E0 50%, 9 H 2R
2 AR, W RO AERE TN Y 20% . 1 Hi
W EEHZ A N IR ES R B4 (D) KA
AR T GE KB (Cy) = AR IER (Cd) A4l
SR, W R K T2 WA TRl B4 (Dyr) JB)Z K,
XN & Z WA N FL, Cy, Cd H)Z2H—ERE L
REE B IR /KA AE T o WFFE XA T R WA 2 1) F 1 7
WHAR —HEAR G ka3 B G Ll P R 1 AR B sg T Ak,
S BRI RE B — W B 52 T B PR K Z L, 25
AU Ak 4 5 2 b v ]

S A% A DX B 3R] 98 3 S St 2R e A
M T R GELH A, A R el R s T A
AR ] 57 TR R R, K 1405 km, W
R AKIC A ST 7K B S, ) 2R a4t 108 7295 40
AR VL, 1) 7 48 T 0 R S0 e SR M i A 2
AT (& 1) o

W ~F 5 1 J) 2R G s T i AR B, 9 e AR

19.51 kn’, I PR RS, H R 2 b
KB, K S km, MU0 B mE AR (] 2) o MRl
MACENF L BT BT BRI, AR/ L
e, 2 Je m Ak /\ A 7 e 0 LR A I R ST HEL
T, &5 — B E  H Hh FE AE, — K &
T8 1 K I A SHI JE A3 7K 3 53— 3843 7K X
HEA PR AR )5, 1) R 2Rt — B I S I
FRIE BB -8, I 28 0 1R e S Ak g 0 L J s
WAL, B 7E 07 R SH2 it i 3, JE A4
KIE(E 1, K 2),

i 1] 98 4 HCHE T 25 B0 67 T 30 b VG 5, e ] A
Hiu 3 2o AR AE T 5 A K BB AR A, T REEAAE TP S
FEBL G5 S AT AH 2, DA 4 7K I B 25 R K &Y
7km, HiR K RLSR BT 5 BOR AR 45 1 R 0,
36 2 H S 14 B 3R AT HE AR RV (T 1) o B 3R VAT B K
24 4.38 km, W3k A BRI, ae RUSLLAERS . Juskil
T 18] PG AT, A KRR 23.14 km®. 7
T EEMIEZ 5 2 AN S B9 R E 200 m AR Y L SR
FHER — A ML MT1, 329 1 m, 368 T 21l
I AKASE, At 2 AU TAT B4 K 3 ) 3 9T, b B T 3, DR ok
ST 38 Ay A A A VAT P S R 2 I A, SRR H K
PR BRI . AE AR E A ST )L TR
150 m ZMEHEEL KA MT2, 7K 30T i 25 F 149.37 m,
K25 10 m, 5% 0.2 m, K [E A 9E 0.6 m. ¥ 0.8 m
SEOKHE T, Sy S il oK K GE R Al K A7
Tt K HE RS ER R (149.25 m), B AT LA S B )
TR AR A 7K

2 MRFE

J T AR5 o T R Gkl AKHE B A R
fE, XFPAS H T SHI F SH2 HEAT— AN 7K SCAE B Y
SR o Ay 7 B 5 2 1 e Sk s ) 90 0 1 D A 3SR
fas 310 YT 7K Y HE S Bh A R AR, X2l R MT1
FEZ K MT2 K Rl I 1AL MT3 (W3 61T
— AN K SCAF R SO, S 47 B DL 1

SR FHBE PG IR R A BRA W42 7219 YSDS A%
TR ST T S 5 A ORI A I, G A
0.01 L-s™', WA RN 5 K —Uk, BRTR 32 B R F A
VoS Mt T BAF T 2 A1) 5 90 %) T e L S

e bR A I BRI SO S b T A
5K IE W (DD20221758)” 1 E 5% T 25 6 A& 1R



724 R EAE 2023 4F

0 1000 m F Yy
AR R Ll e sy (] vt [0]] s [P =T -
ALk EE A P Sk 2 el i

ke[ ] LTK (o] x| ww [ ko Fom] 00 g mimes

B SISO Xk SOt R E

Fig. 1 Hydrogeological map of the core area of the Huixian karst wetland
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Fig. 2 Profile of the Shiziyan underground river
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Study on characteristics and regulation technology of water
resources of karst wetland in Huixian, Guilin

HUANG Qibo'**, ZOU Shengzhang**, QIN Xiaoqun'’, CHEN Xuejun’, DAI Junfeng’, JIAO Youjun'**,
LI Tengfang**, MO Lingyun’, SONG Yu’
(1. Institute of Karst Geology GAGS/Karst Laboratory of karst Dynamics, MNR & GZAR/ International Research Center on Karst under the Auspices of
UNESCO, Guilin, Guangxi 541004, China; 2. Pingguo Guangxi, Karst Ecosystem, National Observation and Research Station, Pingguo,
Guangxi 531406, China; 3. Guilin University of Technology, Guilin, Guangxi 541004, China; 4. Guangxi Karst Resources and
Environment Research Center of Engineering Technology, Guilin, Guangxi 541004, China )

Abstract Known as "the kidney of the Lijiang river", Huixian karst wetland is the largest original ecological wetland
of karst landform in the Lijiang river basin; therefore, it plays an important role in water replenishing and improvement
of ecological environment of the Lijiang river. However, the regulation of water resources and storage capacity of
Huixian karst wetland is limited because the area of the wetland varies greatly in season, and the regulation and storage
function of water resources is weak in both the waterlogging season and the drought season. In a hydrological year, the
water surface elevation of wetland fluctuates between 147.5-150.20 m, and the surrounding ground elevation ranges
from 149.6-150 m. Thus, when the water level is higher than 149.8 m, a large area of cultivated land will be flooded,
while the water level of wetland will easily drop below 149 meters resulting in the water shortage of wetland in the dry
season. The frequent fluctuation of wetland water surface in a hydrological year leads to the reduction of wetland area or
the inundation of cultivated land, which seriously affects the wetland landscape and villagers' water consumption of
farming and living. Water resource problem has become a key factor restricting the development and protection of
Huixian karst wetland. Previous studies have been carried out on the geological background, hydrogeological
conditions, water level dynamics, groundwater balance, groundwater pollution and other aspects of the formation of
Huixian karst wetland. However, less attention is paid to the dynamics of groundwater flow and the technology of
regulating water resources, which may seriously influence the implementation of effective regulation of wetland water
resources.

In 2022, Guilin City launched the flood control and drainage upgrading project of the Xiangsi river in Guilin New
District. The municipal government planned to invest 650 million yuan for the improvement of water resource
regulation and storage function of Huixian karst wetland and the improvement of water ecological environment. It also
intended to develop the landscape resources of karst cave wetland at the outlet of the Shiziyan underground river. In this
study, the discharge of Shiziyan underground river system and Mudong lake dispersed drainage system in the core area
of wetland were observed for one hydrological year, and the dynamic characteristics and controlling factors of wetland
groundwater flow were systematically analyzed. On this basis, different regulation techniques were adopted to control
water resources for the centralized runoff system of the Shiziyan underground river pipeline and the dispersed drainage
system of Mudong lake. As a result, the water level of Huixian wetland was controlled within a reasonable range,
achieving a good demonstration effect. This study provides scientific and technological support for the improvement of
water resource regulation and storage function of Huixian karst wetland. It also provides a typical example for water
resource regulation of karst cave pipeline wetland and dispersed drainage wetland in the karst area of Southwest China.

The results show that groundwater plays a certain role but a weak function in regulating and storing atmospheric
rainfall. If there is no rainfall for two months after the rainy season, the flow will be basically cut off. The Huixian river
supplies water to Mudong lake through the ancient Guiliu canal, and the amount of water replenishment depends on the
water storage height of the Huixian river dam. In the rainy season, the water storage height of the Huixian river dam is
greater than 149.25 meters, which can guarantee the water replenishment of the wetland, but in the dry season, the water
storage height can easily fall below 149.25 meters, which cannot replenish the wetland. Considering that the Shiziyan
underground river system has the characteristics of concentrating runoff from pipelines, a three-level control
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An overview of karst geology in Myanmar

WEI Yanlan, LI Wenli, HUANG Chenhui, QIN Fengrui
(Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/International
Research Center on Karst under the Auspices of UNESCO, Guilin, Guangxi 541004, China )

Abstract  With a widespread area of karst accounting for about 12% of the national territory, Myanmar, the second
largest country in Southeast Asia in terms of karst area, has great potential of karst resources. However, due to outdated
infrastructure and other reasons, the research on karst geology in Myanmar started late with a weak foundation. Having
been in the developing stage of karst geology research in Myanmar, comprehensive karst geological data is conducive
to understanding karst in this country. On the basis of systematic data collection, this study synthesizes remote sensing
data with geologic map, hydrogeologic map, and structural map on various scales. It comprehensively analyzes the
background conditions of karstification from the geological evolution process, lithologic combination, and climate and
environment, and summarizes the karst distribution law and the characteristics of karst landscape in Myanmar.
Extending to the borders of Thailand, Laos and China, karst in Myanmar covers an area of 70,000 km’,
distributed in the high land and mountainous area of Shan State to the east of the Irrawaddy River and the south of
Andaman Sea. Some karst landforms are also developed in Kachin State in the north, Chin State in the west and
Sagaing State in the northwest. Mainly developed in the Permian-Lower Triassic limestone and Early Ordovician
limestone, karst on the Shan Plateau in the east is the largest karst area in Myanmar, with an area of about 63,000 km”.
The belt-shaped karst extends 1,500 kilometers from Shan State to Myeik Archipelago in a south-north direction.
Intensity of karstification in Myanmar is controlled by many geological factors such as stratigraphic lithology,
geological structure and environment. Thick Paleozoic carbonate strata, warm and rainy climate, complex tectonic
movements and active biological activities are all conducive to the occurrence of karstification. The thick layers of
Permian-Triassic, Triassic, Ordovician, and Silurian periods, pure limestone, and dolomite are the main layers of karst
development, especially 5,000-meter-thick Permian-Triassic limestone in Shan State. With the highest biodiversity in
the world, active biological activities in Myanmar facilitate karstification. The karst landform in Myanmar is controlled
by stratigraphic lithology, with the development of peak forests, peak clusters, and karst cave landscapes. From north
to south, karst landforms change from limestone ridges, canyons, cluster-peak depressions to peak forest plains. Hpa-

an is a transitional area from high mountain karst to depression karst.

Key words Myanmar, karst geology, karst landscape, cave
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project—"storing" and "diverting" in the upper reaches, "blocking" in the middle reaches, and "intercepting" in the
lower reaches—has been adopted to increase the level of the underground river by 70 cm from the outlet to Baxian
lake. This project can shorten the period of keeping a low water level by more than one month. In view of the dispersed
drainage characteristics of the Mudong lake system, the technology of regulating water resources by "diverting" at the
entrance and "intercepting" at the outlet was adopted. The water level at the exit was raised by 30 cm and the water
level in the core area by 10-20 cm, delaying the time of keeping the low water level for more than two months.

Key words Huixian karst wetland, storage height, underground river system, dispersed drainage system, Guilin
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