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Map showing distribution of 1 : 200,000 hydrogeological survey areas in Yunnan Province

1 25 T, o p A B X O AR 4 102°L
R TCTL AU A TE AR AV X, 7 12 20 J7 7K SCHb i
AR b SR I 25 6 & RS 0 5 i, I
Pa A T IT 20 AR bR K B UR Y 2E Al S P Hl o ()
B, DA ON ST T R K B IR SN, AR
A8 ZEGE AR T EEOE AL A R KT Y Rb 25 A
Ry F IR SRR MR B ET
KRB At A7 S IR T YT R A KA DA 1 i
FEE, F SR Hb T VAT W S 11 43 A1 S 4 b 7 55 X
W T A BTN TR OR A, FRAS A H R KT & A
FHELR A A A 11 T H R KGR 1

2003 4E EAFFEETT I 1 = 5 3 /K SCHL T K R85
TR A, FEECE A LXK B HIX
A7 WAL T E K K S X T SCA VT, B



F39E H2l

£ T IR KBTS T SRR S A

139

N \/W )

i(\. \ \\\\\\\

e [ e
ﬁ;@&"% @1:2573‘%]2

THREX

2 mEE:25HMI : STHKIMRBAEX S E
Fig. 2 Map showing distribution of 1 : 250,000 and 1 : 50,000 hydrogeological survey areas in Yunnan Province
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Table 1 Outline of large karst springs and underground rivers in the Songhuaba reservoir basin
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Table 2 Groundwater resource potential of each prefecture (city)

D AR /10 mPa ! LB AR E/10° m-a ! TERF IR/ % RS /10° m*a !
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th s 17.02 1.38 8.11 15. 64
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T 8.93 0.07 0.78 8. 86
BTN 8.27 0.06 0.73 8.21
SR 10. 63 10. 63
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FEEM 4.06 0.25 6.16 3.81
ARG 15. 86 0. 65 4.10 15.21
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=B A A L X R 7K 5 R A 5 A A
ORI v T AR ) VAR S A L L X bR K SR T
PEMN, DL K 2003 4F 2 A E RSP R 1 - 5T
IR SCHi J5 Be I 53 b Jo 1A A TP A T K SR R 0 1
i X SR AT A DL F K = DU SR O R
KGR PEH BT, 3B DL R SR 58 G S R R B A
TR M A A% s SR R SR 5 T i £ B[] 28 371 0
Bl 22 56 AT 1T /K i S T e R PR
TR ] TSR 0 U, PR i AR AR R S B 9
W FF R B TSR N K BRI . H
DX e i R K B IR RN T AR R s Tl
B, 720 BB LR S8 W 1 ¢ 5 0 AV 7K SCHb T
T BRI 1 S A Y 13 ST dek A0 1 K BRI I
i (R3) o IR AMNEAT R ITAN , M R 7K 3R
W A, AR R 70% , It HR B 3l i 49 K 1
b Fr g DX B R

FEIR 1+ 5 J7 7K SCH 5 3 A A 5 R A B A
28 MR K B IR TR SR A 3R SRR B 29.35% , 3X
A~ I H ORI R T, AR R TR 9 T
JTRISER . HR T 0 S T K SCHB R E A 5 A X 38
FEAE A, E A S 211 7%, 1)

2248 MR K AT ISR BE R A A7) HOE SR FH 2002 4F 4
12 20 J7 7K SCHb T 5 2 GEORE AT TS A B 9 B
H, Hod 28 DR L. MR K AT IR B R RS

190.35x10° m’+a™ o $¢ B (7K 3C Hb JiT 8 A M
(1 : 50 000))(DZ/T0282-2015)9. 3. 1. 5L E  # T
IR GEE VT3 EE Ry 1l K AT R B i A 5 S BRI R
2 2%, B0:190. 3510 (m* a™ ) x(1-29. 35%) , 154
153 24 Hb B AR IR 10 134, 48%10° m’a™' o A
A BT RE R IKFTH B H F AT H UK 3 K B
HATLI P AR X — BUR SRR AT & LB,
BRI 1+ 5 7 7K SCHb T A O 1T SR R A
MR K I K R 56 00 e R e ey, S A A b S e

4 TFIER)E oA R itit

R K BT IR S I AR b, A B B
WERR TR AT, AP A A D IR A, B AE 45
FR K 5 B e DEAN BT H K B IR IE LK BT IR
FUETC A TR SO BT A AL A hom A figg ke
HIETEH o



F39% 2

E T ZMA R ARG A BUIR S 1R 143

®3 EmRmEut TAkBRERENFEITR

Table 3 Statistics of groundwater resource potential in major basins

bR A AP /10° mPa b SEBRITFRA/ 100 mPa b JFERAIHE/%  WIEEH/10° mPa !
YT HIIR 4.46 1.69 37.89 2.77
AWM/ TRC 4.05 0.39 9.63 3.66
[RaRE bR 1.15 0.17 14.78 0.98
A ALV X 3 b B 3.02 0.83 27.48 2.19
BB i 2.88 0.70 24.31 2.18
AR I 3.65 1.29 35. 34 2.36
JUIR T4 4.88 1.33 27.25 3.55
TELH I 3 2.35 1.21 51.49 1.14
=R 1.13 0.48 42.48 0.65
R AT A AR B ) VR I 7 4.32 1.31 30. 32 3.01
bop AR/ T 0.10 0.03 30. 00 0.07
WG e 37k 2.18 0.42 19.27 1.76
PPNk 1.60 0.65 40. 63 0.95
Bt 35.77 10.50 29. 35 25.27
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Evaluation status and problems of groundwater resource potential in

Yunnan Province

WANG Yu'”?
(L.Institute of Karst Geology CAGS/Key Laboratory of Karst Dynamics, MNR &GZAR , Guilin , Guangxi 541004, China;

2.Yunnan Geological Survey, Kunming, Yunnan 650051, China)
Abstract Yunnan Province is located in the southwest of China, bordering Vietnam, LLaos and Myanmar, with a total
area of 394,000 km®. The mountainous area of Yunnan Province accounts for about 94 % of the total land area. The
terrain is high in the northwest and low in the southeast, descending in a ladder form from north to south. The highest
point is the Kawagbo peak of Meili snow mountains at the border between Yunnan and Tibet, with an altitude of 6,
740 m. The lowest point is at the intersection of the Nanxi river and Honghe river in Hekou county, with an altitude
of 76.4 m.The distance between the two points is about 900 km as the crow flies, with height difference over 6,000
m. The general topography of Yunnan is bounded by the Yuanjiang and Yunling mountains, which are divided into
two parts. The eastern part is the central Yunnan red bed and the eastern Yunnan karst plateau, with an average ele-
vation of about 2, 000 m.Here landform is gentle rolling mountains, low mountains and hills, among which karst
faulted basins are prevail. The western part is the longitudinal valley of the Hengduan mountains, with an elevation
of about 3,000—4,000 m.It consists of the Gaoligong mountains, Nu mountains and Yunling mountains and the Nu
river, Lancang river and Jinsha river, forming a "Three parallel rivers" landform wonder.In the south, the Hengduan
mountains and valleys are remaining, with gentle terrain in general, and the river valley is gradually broad. In the bor-
der areas in the south and southwest, the terrain is low and gentle, hosting many wide valley basins, generally about
800—1,000 m above sea level, and some sections are lower than 500 m. Yunnan has generally a subtropical plateau
monsoon climate, with distinct dry and rainy seasons. Due to the specific geographical conditions, the formation of
water resources in space and time distribution is uneven, resulting frequent drought in winter and spring.Regional hy-
drogeological surveys show that the average runoff of groundwater in the province is 74.274 billion m*+a ', and the
allowable yield of groundwater is about 19.035 billion m’+a '. Groundwater resources have the characteristics of
wide distribution, stable dynamics and excellent water quality, which play an irreplaceable role in daily and drought-
resistant water supply. Groundwater resource potential refers to the amount of the allowable yield of groundwater
that can be available for expansion under the condition of groundwater exploitation and utilization. The specific value
is, the difference between the amount of allowable yield of groundwater resources in the evaluation area or aquifer
and the amount of actual exploitation. The purpose of this paper is to accurately evaluate groundwater resource po-
tential in Yunnan Province for the development and utilization of groundwater resources including science planning,
protection and management, and provide guidance, in-depth investigation, and evaluation. Our analysis builds on the
system science theory, historical analysis, the principle and method of hydrogeology and water balance analysis,
abundant groundwater resources investigation data,and dynamic monitoring data. We evaluate and analyze the devel-
opment and problems of groundwater resources potential in Yunnan Province.In a systematic investigation of the his-
tory and present situation, the groundwater resource potential evaluation methods and results are reviewed. The utili-
zation rate of groundwater resources is 30.32% —51.49% in intermountain basins where the cities above country
level are located, and that in the vast mountainous area is 9.63 % —30.0%. The current status quo of groundwater re-
source potential is about 13.448 billion m’-a '. At present, the basic hydrogeological survey is in the general survey
stage, and there are still large gaps in the northwest and west Yunnan, so the evaluation results of the provincial and
regional groundwater resource potential only reach the accuracy of inference and prediction. For the first time, the
main problems are analyzed systematically, such as poor understanding of water resources and the environmental
system, incomplete evaluation contents and standards, and insufficient monitoring and forecasting of water quality
and water quantity, which lays a good foundation for a new round of water resources investigation and evaluation.
Key words groundwater, degree of exploitation and utilization, potential evaluation, Yunnan Province
(%4t FTRME)
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