34 6 772 ~779

Vol. 34 No. 6 pp772 ~779

2016 11 MOUNTAIN RESEARCH Nov. 2016
1008 -2786 —(2016) 6 =772 - 08
DOTI: 10. 16089 /j. cnki. 1008 —2786. 000185
12 1 3% 1 2 2
(1. 610041; 2. 650221;
100049)
T X24 A
. 2, 60
70

2009—2013

b, 5 337

. 348 349.76
( N N N 50 1173 o

6

( Received date) : 2016 —05 —21;

( Foundation item) :

gram of China (973 Program) (2015CB452706)

( Biography) : (1984 -)

( Accepted) :2016 —09 -01.
(973 ) (2015CB452706)

andmainly study Physical Geography E —mail: jli_1984@ hotmail. com

( Corresponding author) : (1957 -)

National Key Basic Research and Development Pro—

Li Jie (1984 — ) male born in Hebei Ph. D

Deng Wei

(1957 =) male born in Liaoning Professor Ph. D mainly study mountain resource environment and land space management E — mail:

dengwei@ imde. ac. cn



6 —_— 773
>2 400 m) 1 143.7 mm
N ( 2014
1 A ) o
T, 1
13% - 1961—
8 2010 N Mann - kendall
’ ( ) 50
ot 13 (a=0.05),
: — 1998
(2001—2013 ) o 2008 .
7
12
1 N
( 9.318
1.1 . m’) “ .
1 863.4 km®. 1958 1999
. 2 ( 2014
2009 ) o
’ 1.2
3 640 m N
>35° 29.1% 2007 25 12
o N 6 - 4 2 I
( <1600 m) 2b)
:693.1 mm 5.25 ( (
1500 ——— FRKE -- e - FERKE (148D o« EE - - - TEI9R (14f) [ 16.0
1200
14.0
= 900 | ~
g o
S 120 ~
é 600 | E
o 3 10.0
300 | v 0 W
Ll R . 3 ; et ag = R
I_._...._.‘.l“ -.,""' " .l'_._." ..‘_'._._."l.“ w ‘._.,.' ey B
0 ~rr—rTrrrrrereerrrrrrrer e rrrrrerr e T T 8_0
1961 1964 1967 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009
1 1961—2010 N

Fig. 1

Precipitation and temperature variation of Dongchuan Kunmingin 1961—2010



774 34
(2007—2020 ). 2013
132. 1 km( 2
— )
A% (TP) . (As). (Cu).
( Cd) (Pb) " .
(5—10 .
W11 4 4 6—9 2.1
70.8%) (
N o :2001—2013 )
N ( 1255 ( :2001—2011
81.4% 1500 m ) ;2012—2014
) o
o 2.2
1. 3 14 15
2013 20 ( 2a) 34
GDP( ) 73.25 .
7:62:30, 31.3 : ( <1600 m) . ( 1 600 ~
17.2 4.1 . 2400 m) . ( >2400 m)
: 13. 1% o 9
28.9% 52.3% 2.0% 0.9% N 6 .
2.9% . 5 63 .
2.3
(4
) << > 16
o
i
N |

¢ AR » 2
A KBCRFES i
WRR A

|
ka3 iR (m)
Eﬁ High = 340
B —

ﬁ - Low = 700
10

20km

05

2

o —

(a ib )

Fig.2 Location of investigated villages ( a) and water sample sections ( b)

?71994-2017 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



6 : —_— 775

(4 ) (1
) :
(« » s
)
(4 (o). |
vV 3 2001—2013
. Fig.3 The economic trends of Dongchuan Kunming in 2001—2013
(
) HJ 495 —2009) : “ 0 —— ARBREE e BAD e RUARD [*
» o« ” “ ] ) [30
N e -
» i a Fasia
) F20
( Cu) N ( Pb) N ( Zn) N 0 - T 15
2001 2003 2005 2007 2009 2011 2013
(TP) . (TN) (COD) 6
Cu-Pb  Zn Fi 44 22/01_2013 d population dynamics of Dongeh
ig. ater resource and population dynamics of Dongchuan
(GB 7475 - 87) .COD Kunming in 2001—2013
(GB 11914 —89) .TN
(GB 11894 - 4
89) . TP ( GB
11893 —89) . il
3 78%
10%
: 11%:;
1 2001 1% .
( 3. .
20 2009—2013
( 3 ) 83% .
GDP 12 & 2006 25%
49%
' 8%
2011—2013 49
7 5
14 Cu.Pb  Zn o
, Cu 14.10.11 13
(9.3 m’)
’ 10 Cu



776 34
) Ph . .
4 (6-12. .
13 14) \ 4.3
. 66. 7% . .
TP.TN  COD . . .
8 .
TP S IN 1447 ~3 160 m
COD . 7410 ( 2a); ) o .
14 6 .

Cuimg/h)
0710
1.3-203
b6

R9.0- 1074
1356 - 1403
2t ty

b 22 3 w w m
- — —

. S

Phimg/h)
no-120

. 28.0- 360

®  420-480

®  540-380

® 60

® l60-1320

T - W .
- — —r

i

Znimg/h)

.07

e 151-2406

® 438

® ik

® 1951262
- — —

001003

- 006

L] -4
[ ] [IEEPTT
@ 121141
@ 242.24

B
R i
-
[ ] 187 - 2.0
® 55
o @ 65380

(H)

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved.

5

Fig.5 The indexes detection value in each water quality section

http://www.cnki.net



6 : — 777

( 64.6%)

33.3% 6 ( . .

) 20 21

1280 ~1 440 m(

2a) 6 2
5.2
15 .
. : 2
{
5 Y 2015—2017 )
5.1 5.3
2015 5 28 Landsat 8 OLI 2014 “ ”1 200
NDVI ( ( Normalized Difference 1.5
Vegetation Index) ' 2 987 389.7
2 2015
404.85 km’ 21.7%; 8 000 # 1.7
( >2 400 m) / 269. 86 km’/ 2533 o
39.76% (1600 ~2 400 m) / (2014 )
121.91 km®/16.34% . ( <1600 m) 20.2
/ 13.08 km*/2.98% . . o
18
( A. N. Strahler 1952 =,
) Y105 5.4
54.4%; 64



2012 http: //society. yunnan. cn/html/2012 - 02/15/content _
2044241. htm.

778 34
9
l. 2013 33(10): 1206 -
1215 Zhang Jifei Deng Wei Liu Shaoquan. The regional spatial
A A A A development pattern of mountain resource-based cityin southwest of
N A N China: a case study of dongchuan district J . Scientia Geographica
Sinica 2013 33( 10) : 1206 —1215
10 « ”
« ” OL . 2013  http: //www. chinanews. com/sh/
2013/04 —03/4699769. html.  China news. The investigation of
X "milk River" in Dongchuan Yunnan: It is the only water source
N of the surrounding farmland OL . China News Net 2013 http: //
° www. chinanews. com/sh/2013 /04 —03/4699769. html.
11 « ”
( References) OL . 2014  http: //paper. oeeee. com/nis/
201412/01/300507. html. ~ Southern Metropolis Daily. The sew—
I 2015 33(5): 513 -520 Deng Wei age enterprises whichcaused the second " milk River" in Dong—
Dai Exfu JiaYangwen et al. Spatiotemporal coupling characteris— chuan Yunnan had been officially locked OL . Southern Metrop—
lis Daily 2014  http: //paper. /nis/201412/01/
tics effects and their regulationof water and soil elements in moun— ons Ty P- fipaper. oeeee. - comims
. . 300507. html.
tainous area J . Mountain Research 2015 33(5): 513 -520
12
I ( ) 2015 51(1): 103
I 2014 23(9): 1409 —1417 Yao Yu-
) —107 Qin Qu Chen Zhixia Yang Hong. Synthetic assessment of
bi Zhang Qiang Wang Jinsong et al. The response of drought to
ecological infrastructure on mining cities of the southwest monutain—
climate warming in southwest in China J . Ecology and Environ—
ous areain China J . Journal of the Northwest Normal University
mental Sciences 2014 23(9) : 1409 - 1417
) . ] ( Natural Science) 2015 51(1): 103 -107
' 13 . 2013 R . 2013 21 -
. 2014 34(4): 82 -85 FuBen Hu Guandong Yang Fan et . . .
22. Kunming Municipal Water Affairs Bureau. The 2013 Kun-
al. Analysis of drought normalization in yunnan province J . Jour— . .
ming water resources bulletin R . 2013 21 -22.
nal of Chian Hydrology 2014 34(4): 82 -85 14 s 1994
I . 3: 13 - 18 Feng Xiaotian. Questionnaire survey method in the
2013 31(3): 183 -193 Yin Han & Li Yaohui. Summary of methodology background J . Journal of Sociology Study 1994 3:
advance on drought study in southwest China J . Journal of Ard 1318
Meteorology 2013 31(3): 183 -193 15 ]
I 2011 20: 305 -306 Tao Yongming. Notes on the application of
- 2011 2013 =15 46 Luo Liyan Li Yun Ma Pings— questionnaire J . China Urban Economy 2011 20: 305 -306
en et al. Analysis of drought situationand evolution trendin yunnan 16
J . Pearl River 2011 2: 13 -15 46 j 2009 8(2): 14 - 15
I Huang Ying Chen Xiaoguang Zheng Limei. Notes on the appli-
2013 161 10 — 12 Chen Jian. The experiences and mode to re~ cation of questionnaire J . Journal of the Dali University 2009 8
sponse thefive years drought in Yunnan Province J . China Water (2): 14 -15
Resources 2013 16: 10 - 12 17
I D . 2010. Du Yulong. Hydro
2013 28(1): 59 - 64 Zhang Wancheng Zheng Jian- — chemical characteristics and resource utilization of mine water of
meng Ren Juzhang. Climate characteristics of extreme drought e— Yinmin Copper Mining area in Dongchuan D . Kunming Universi—
vents in Yunnan J . Journal of Catastrophology 2013 28(1): 59 ty of Science and Technology Master Dissertation 2010.
-64 18 Tucker CJ Pinzon JE Brown ME et al. An extended AVHRR
6 OL . 2012 8 km NDVI dataset compatible with MODIS and SPOT vegetation
http: //society. yunnan. c¢n/html/2012 — 02/15/content _2044241. NDVI data J . International Journal of Remote Sensing 2005
htm. Yunnan net. Over 60 thousand people hard to find drinking 26(20) : 4485 —4498
water in the 3 — year drought in Dongchuan OL . Yunnan Net 19 M . : 1990.

Dongchuan Mining Bureau. Dongchuan copper mine histories

M . Kunming: Yunnan National Publishing House 1990.



6 : —_— 779

20 Strahler AN. Dynamic basis of geomorphology J . Geological So— tent_3441083. htm.  Yunnan Net. 1200 love cellars filled in
ciety of America Bulletin 1952 63(9) : 923 -938. Tangdan town Dongchuan Kunming OL . Yunnan Net 2014
21 . 6.5 OL . http: //news. yunnan. c¢n/html/2014 — 11/07/content _3441083.
2014  http: //xw. kunming. cn/a/2014 — 08/01/content _ htm.
3650743. htm. Kunming Information Port. The migration road of 24 . 8000  “ 7 OL .
65 thousand people in Dongchuan Kunming OL . Kunming In— 2012 http: //www. km. gov. en/xxgkml/zwdt/634363. shtml.
formation Port 2014  http: //xw. kunming. ¢n/a/2014 — 08/01/ KunmingChina. 8000 love cellars will be built in Dongchuan
content_3650743. htm. Kunming OL . Kunming China 2012 hitp: //www. km. gov.
22 . D . en/xxgkml/zwdt/634363. shiml.

2007. Huang Yu. Research and counter— 25 . OL . 2010 http: //
measures of mine environmental geological problems in Yunnan www. snzg. cn/article/2010/0514 /article_18624. html.  Hu Jing.
Province D . Kunming University of Science and Technology Small cellars cannot save the rural water conservancy OL . Kun-
Master Dissertation 2007. ming China 2010 http: //www. snzg. cn/article/2010/0514 /arti—

23 . 1200 “ 7 OL . cle_18624. himl.

2014  http: //news. yunnan. cn/html/2014 — 11/07/con—

Water Security Problems and Strategies under Climate Change
in a Mountain Resource
—Based on Dongchuan City Kunming

LI Jie' > DENG Wei'* ZHANG Jifei' LI Shaojuan® HUANG Ru®> ZHANG Kougiang®
(1. Institute of Mountain Hazards and Environment CAS Chengdu 610041 Sichuan;

2. School of Urban and Environment Yunnan University of Finance and Economics Kunming 650221 Yunnan;

3. University ofChinese Academy Sciences)

Abstract: Mountain resource-based cities for its complicated geography condition intense human activities and
serious pollution are vulnerable to the imbalance of water resources allocation and utilization under the climate
change which causes severe water security problems. Dongchuan district is a typical resource-based city in the
Southwest Mountainous Region in China which was double threatened by water quantity decrease and quality dete—
rioration under the regional drought in recent years. In this study the water in 13 rivers include main streams and
tributaries in Dongchuan was sampled; and 63 questionnaires were investigated for the drinking water and irrigation
difficulties of the Natural villages in different altitude in order to analyze the existing water security problems and
propose Strategies and solutions. The results showed that most of the rivers in Dongchuan are polluted by heavy
metals in several degrees which means rivers are hard to utilize; those villages which use springs for their drinking
water and rain for the irrigation in middle or high mountain area ( altitude more than 1 600 m) would have higher
risks of water shortages in drought period and the natural village in the valley would strongly infected by the river
pollution for their farmland irrigation largely depend on rivers. To solve the problems above firstly heavy metal e—
missions should be control strictly and the water quality in rivers should be recovered; secondly the damaged vege—
tation especially the forest in the middle and high mountain area should be restored which could provide stable
water supply for the region; thirdly the construction of small water conservancy facilities could be great improve—
ment for the utilization efficiency of water resources. The status of water security in Dongchuan has universality in
Mountain resource-based cities. The strategies provided in this study could give effective references for the preven—

tion and control of water security problems in these areas.

Key words: Water security; Climate change; Mountain resource-based city; Dongchuan



