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Resource Evaluation of the Nandong Karst Water System in
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Abstract: In this paper, the authors analyzed underground river hydrological dynamic characteristics of the
Nandong karst water system in east Yunnan faulted basin and inferred the structure features of the Nandong karst
water system. This system can be divided into four subsystems according to the lithological structure, the
development of underground rivers, and the relationship between fill paths and rows. The rainfall infiltration
coefficient method and the runoff modulus method were used to calculate the natural water resources of the
Nandong karst groundwater system. The calculation results were 356 107 000 million m*/a and 33 602 200 m*/a,
respectively. The dry season runoff modulus method was used to calculate the recoverable resources of the
Nandong karst groundwater system. The calculation result was 234 073 000 m*/a, and the recoverable resources
were huge. Under the condition that the natural supply of the Nandong Underground River was cut off, the
adjusted storage capacity consumed in 120 days was 45 033 000 m’, and the daily allowable mining resources of
the Nandong Underground River were 494 000 m*/d. Under the condition of impoundment of No. 2 underground
river, the daily allowable mining volume in the upper reaches of the reservoir area was 759 000 m*/d. The storage

capacity comes from engineering design, and the degree of resource assurance was high. This study can provide a
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scientific basis for the development, utilization and deployment of Nandong karst groundwater resources.

Key words: Nandong underground river; karst water system; hydrological dynamic characteristics; water

resources evaluation; development and utilization
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Fig. 1 Schematic diagram of the distribution of underground rivers in the Nandong karst groundwater system and No. 2

underground river pipeline section
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Table 1 List of main rainfall and flow data in the study area
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a—dynamic relationship between annual precipitation and annual average flow;
b—correlation analysis of annual precipitation and annual average flow.
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Fig. 2 The relationship between the annual average discharge of Nandong underground river and the annual precipitation of
Mengzi station



= o

— S PR T B 20 R AV R K R ST DK S A AR 5 SRR A 327

7
.

=

i E/(m’/s)
>
T

20

y=0.0494x +4.7431
R=0.4761

0 40 80 120 160 200
H B K4/ mm

a—H BKE A ¥ i sh B X R, b— A KoK & 5 H 83 A 47 .
a—dynamic relationship between monthly precipitation and average monthly flow;
b—correlation analysis of monthly precipitation and average monthly flow.
B3 FEATTAYRESRKBMARKENXR
Fig.3 The relationship between monthly average discharge of Nandong underground river and monthly precipitation
of Mengzi station
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Fig. 4 The relationship between the annual monthly flow of Nandong underground river and the monthly precipitation of
Mengzi Station (1990-2014)
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Fig. 5 The duration curve of precipitation flow in various rivers in Nandong karst water system
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Table 2 Main parameters of each subsystem
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Table 3 Calculation results of natural resources (rainfall infiltration method)
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Table 4 Calculation parameters and results of natural resources (runoff modulus method)
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BATE] a A 0.006 6, MG A G NMHH 1 A 1
H A% 25 T U ) P ) T 0T A ) A B A7l 8 247.3

AYGE T G 12) 7 AR B AT E X L
FVFFFR G N 75.9 1 m'/d,
3.5 FEMESH

— RGN b K AR S — A B A AT g B
B I el R A JCHAE NI, HUR
KBRS BT, ANKZERAE, Rk
()27 5 HET D 2 PR 1 1

M5 1 T Vs R K RS )4y, R A T
KAGAAIEFE I — SN FRE . mElH . =5



= o

— S PR T B 20 R AV R K R ST DK S A AR 5 SRR A 331

W F RG-S T 2R G0 AR R 5.
AR FRE TN B 22 500 A4 T B B0E X R ) A 7
R K RGE KR TR IR B BT TS, T
RA51K 35 610.7 J7 m*/a F1 33 460.2 J7 m*/a, Wifh
BT R AR, BN RE . FIAS AR A
Bk R SR AT TR, 19 8 B A S T
KZRGEH AT P KA g 23 407.3 7 m’/a, /N TR A
LT K RGN R, TR B PRI

FARAMA R4 120 K5, R HL R ) 5
I 2.86 m’/s, F KA ShAS FER R Bk B AR R
I LR 120 KNI FERYIRES il 4 503.3 7 m’,
PB4 3744 1 m® . S0 AR T
TR ZAEF S R 7 484.8 T m’, Hbwl L
T I b YT ) R S O TR

T I b VAT AR K H R R AR O BRI R
TR, R R R MR E KA E E, R
AR, fea, THET R S e A E K SRR
FREX U s PR, 4590 75.9 71 mid, &
KIBEZREF TR, PR IR & o

4 SiRREN

(VyEa il b ] BLAT He i, s ARk R, A
Wik, HES TR, R RAEERE, Hep,
=L SRR ARR AR, SR E R —5
] A R BT IR 2 PR R TR T A2 Y A5 A B 4T
XoF B 7K 43 T R/ IN B e Ay UK

QA PER TS | AR T2 A1 Dl AR HE
KR, BHR A UAFRZGE, B —5 w57
ARG, MiA =, SRS, FARENF R
45 K B R F R G

(3) K FH TR A8 2 B0 AR Tt A5 500 % i ]
F T K RGN KRG o BIEA T T PR, 1T
BLERY N 35 610.7 J7 m’/a 1 33 460.2 Ji m*/a.
FAAG AR RO A R GEIR S EA T T HARL, 155
R AV R K RGERY T IF R AR 23 407.3 77 m/a,
HAFFRBFEREE K.

(4) %) 3 ] T 9T A 1K R B AT T
Y, B I H R T A R AR AN R A AE L T, 120 R
THAER R RSN 4503.3 7 m?, mg il s ) 0 Al i
BRI AT o R R MR T ARG K H R R
TSR R OH e R ORI R
49.4 J7 m’/d,

S)TEFINS K EIIR], REili =5 Ho T w5 ] i 7K
Wr TR 4 M B, TR S T B30, T R R /K .
X} i e 5 H X TRk FH K, el AR ek T 5 T,
HAJCEMAER . 5w EE KM FEX -
Wi B ARV TR 75.9 1 mP/d, EKERRET

TR, WIRGIERE R R o AR AT O R
A IT KA TSR R 2 AR
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