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Abstract

The karst mountain areas in Buyi and Miao Autonomous Prefecture of Qiannan are featured by karst de-
velopment and strong permeability of rock stratum, which cause the lack of surface water, and the im-
balance of ecological environment. Based on the data recorded in Qiannan Water Resources Gazette from
2000 to 2015 and Chronicles of Qiannan Water Resources by the end of 1995, the quantity, quality and
utilization of the water resources were evaluated using GIS technology. The results showed that: 1) the
surface water shortage is mainly caused by strong karst development and high rainfall infiltration rate.
The water resources are unevenly distributed. The central and the southern parts of Qiannan are richer
in water resource than the northern part. 2) The management of the water source quality monitoring has
been gradually improved and strengthened; the rivers near the city and industrial and mining enter-
prises are polluted seriously. The pollutants are ammonia nitrogen dominant; in rural areas, the quality
of drinking water needs to be improved. 3) The utilization of water resources displays the regional cha-
racteristics; water conservancy scenic spots have been planned and constructed, which reconciled the
water resource utilization and tourism development. 4) The strictest water resources management sys-
tem has been introduced since 2013. The annual water resources utilization rate increased to 7.97%.
This study can provide reference data for comprehensive utilization of water resources in Qiannan area.

Keywords

Qiannan, Water Resources, Comprehensive Evaluation

RME R EMKFEREEVEN

RakAR', KER>T

TEHRIN: PRERME(1996-), L, SUNESEIAN, P UM KA BOMECE A AR, IR L.
CEIRAERE .

SCEGIH: BRERME, SRER]. STMEESE MUK BHRER S IPOT ). K BRIETIT, 2018, 7(1): 56-66. DOI: 10.12677/jwrr.2018.71007


http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2018.71007
https://doi.org/10.12677/jwrr.2018.71007
http://www.hanspub.org

b PN 8BS B MUK BHIRZR & VRO

Ve HUTTE K BOMHE b, 1095 M
R IS R A B AR S B, TR R A
STTH5 48 MBS B BRI & 5 R P R G e, YT R
Email: rainbow__ vZ@163.com, “zhangzhigang840620@126.com

Weks Hi: 20174F11 4200 FHEM: 20174F11 4300 & A H: 20174F12 H8H

HE

BMNE BB AR KRB R B i8N A WL X TR R B A Bk MR, SRR EY, SIRASFEN
K. ARLFET2000~2015F (HRMKBEEREAMR) LRk (HERMKRE) FricReBE19955F KK B
¥, PGSR, WBFAXHIKEIEE. KBEHEHREULZKBIENA =TT . BIRASEREN: 1) &
BRBERN. BETEERKR, ERMERRAK, HUFAKKEEER M HAGE, FHENTH. FHE,

A B XEAFE; 2) HRMNKRENERE, BETEMR, RNKAAKKREFRR: BRIy MILHE
KIS BIG R E, BRMEZEANER; 3) KEEAAEFHBXGE, KARFXMRIE R, R T KER
FIRSHRILRRE R 4) A2013ETT0 21T B MoK RIRE BB IR THRHSRR, JFEKBEN A
FHNT.97%. R NBEMNKRENZEFIRRESELRIE.

K
2R, KB, SEPHN

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

IKBEPRFE NI LA L ZL BT, ARt PO R R AT 5N /K BEIECR A 24 i 51 0 i) L H 2
W%, FERCNKSCE 5K BRI F RS R — o K BRI IR T IE E ORI PkAR, AR K BEUER R
e R XK B e 5 PR T C Oy B, (RTINS 3 L0 XA /K BRI T R T e o BRI AE[L] [2] [3]. /K BRI &
BIFRAMM R EZ A Gt R R TR UL AT R R M ORIE[4]. DO K BHIR A AT & BB LA PP 2 X 35
IR I B E A5 . FRSEIAR[5] AR R BB N SE RVl 7N TR AR E T RS AE 6] T GIS
TR LA 18 AN X BB FUR RBEAT K G ARE AT PF 2047 5 28 RIS [7] 28 T A /KO 2 B K R AT PP
Hro HBDMKBHERRI P77 0 . S iptsidd @ o br 5 2 B 45 S e SRR, 25 GBI 2R & 1F
IETPN K B INE S L8] [9]s et 3 o) AR i e 4R P DU, 815 32 20 WUBC L 73 1 i) AR A 3] 1 e O
G, T SEANREE PP K B AT SER 5 OL[10]; SO R IR AR 1 MR R — Bk B 12053, R
R AL RIS F B SRR DK BT RRER ) AR e i [14] [12] [13]

SN A ES T AT U PR B R M (LA R RIRRES B M) 25 L X Rt 35 L R TR IE KR, AT I Bt R
IKEBEZ, AN 51 A AR IR o /K BRI I AS 24 51 R R K 3 R KR 575 L3 251 il R 25 51 AT Y
JZRTE . AR AF LA ULt /K BE U 22 4 B PPN R ST B K BHIRE AN %2 450 2013 SERS R HITTURAE AR
EIRATE “ B MoK SRE BRI " A2 as R, IORR KSR A 582, BUS 7B NECR. STk,

DOI: 10.12677/jwrr.2018.71007 57 IK BRI T


https://doi.org/10.12677/jwrr.2018.71007
http://creativecommons.org/licenses/by/4.0/

AR R MK BEIR SR & VP AY
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2. BlRE %
2.1. AREXEER

P MR B N R L 106°12'~108°18'. b4k 25°04'~27°29', At MAE T HS, EMEE (BT R
YRGS 1, UK. PHE. Muli, 7ok, =48, &, s BHE. K. P8, Bk 249.5km, &
P49 207.6 km, R 26,195 km?. BN B T A RAE, WAFN, FERRERN, BT R0 s
X, AV S E AR A, ALY e FE[15] .

PO MR N K R IRECNEE (K 1), (HlTAE iR d ma S 8% W 5K T332 K[16]. K45 (255
KAIEY ie#k, 1958~1985 4FJiE, 4 MIHI/K LI 4 AR A 4000~4200 km?, /K- k & FEHIEIE ) R, 1L
HH ILBVE AR, B AR R e NI AR P AR TR R T RO . B T B m M AL AV LI X, X3 AT
W5 P e . K BRUR AN S A AT, BBl R FH . 1949~1092 4 44 4EP A 8 NMEMER, 5 MEM KK, 31
NEAR R BB I K -

2.2. BiERIR
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Figure 1. The distribution of the water system in Qiannan
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3. BRE5VE
3.1. KEEE

3.1.1. REHHER KRS

PO MUK BHIRACNEE  TTNARE . AKRRIE, A LR ko oy KE,  BAb)E T RILmIsRm STk &
FPEITIK R, LLRE & T BRI IR L0 KT K R ARV K 5 o B g P35 A 2L /TR A T 300 42 4%, K4 5000
km, JLA ik ARAE 300 km? DA_E RIS 36 4%, JIRIIRIE 100 km? UL R 89 4%, VK ARAE 50 km?
PA_E RIS A 172 2 (GLrh B LR 56 4%), T E L0 0.2 kmvkm?, S rb ) 3 BRI E AN . ST, A
L. 3TH . SIVTAE[17].

3.1.2. KEFFERZE N TRIFE

R CEREKRIE) FrcM 2 EFIRRE. 28 PHRRIRU A FRRREEEGE, 4 ArcGIS i
AL FR (P 2), Frp AT T . =8B LUK B = AN X (AR T 4R i, 40 50 16.9 m/s. 16.6 m*/s. 16.8 m¥s.
TEKBEIRPPAN AR o ) 2 A PR R R NI EF B KERFERREE, LB ARKE
HZEKREMNZEM. WE 2)H nT DURILZ G- F 42 S 1E 23 7 70 A DL S X P34 s ok, dbif. AR dbutiAf
X o NI 2(b) RSN 2 AR PR TR VBB AT A A AE AR 2 T 5 =805, 23108 743 mm AT 691 mm. 123
RO B T ST AR RN B g2, LK SRR VT A I AR b B R 68 10 B 5 SR AR AR A G BOAR AR AE K BRI R
2, FOM A I IR X 4y, MR 2(c) AT A A) T DA =R L K IR BN 4350 23.6 mP /(s-m?).
21.9 m¥/(sm?).

3.1.3. fEkE

B A P X (K BEUR A (B 0 AT BB R, F e, JEE A I IXKERRE . FiR A 2000 4F~2015 4 (E5F
MRFIRAY BRG] 3. Kl 4), BSr B K E RS0 & T 1000 mm, H bl 2011 4Ef K&
R/ 938.8 mm, gL B K& AN B A 741.9 mm, 2008 K E AT E N 1421.7 mm,
o = AL K B O AN B 1711.3 mm,  HL /K 2 AR BR A B0 B R R (R BE R 2. 2002 4F 28 2015 F 47K 5%
TR, 2008 FNF K, 2004 4. 2007 4. 2010 4. 2012 . 2014 FH°F/KH, 2003 4. 2005
£, 2006 4. 2009, 2013 “EMhA KA, 2011 4EARIKEE, 2002 45 2015 MF/KE. G 2015 FHRH £
BB K BN, By RN 2 AT K B LAUR S X BN E (B 5(0)), A BRI X 82 5, Hrp Pz A
AR AR FR A BN FE, N 1392.8 mm, 1349.4 mm. 1324.3 mm.

3.1.4. WTKHEFE
HRAE 2000 4E~2015 4F (HEMKEIRAR) gt Bor(& 3), BArg N F /K B IFEF R K,

FERRAA I AR K, AR T /K B R B 1 A KB U BRAE 2000 49 49.1 (x10° m®), /M HBILLE 2005 4 26.36
(x10° m®), KAMACRI N KR FZRIR . BN EEEAER TR 2 —, FES AR G 4
GTHAR 80% 75 A7, MU /K B LT N BRI N HEME . 7 X A A L X W B Sk L, MR K SR
MTE SR L e X SR AT A S, BRI L E AU P KRR E . IR SR AR, Wil T5, HhTEE
KA, WRKAMELMES . XN RARIEH A HEE . B FR S, SR S SR AL, @it
Io.&. 9l Bl . RSEKRIREHE[18], i T 2 AR A R K BRI 7. BN K BRI R R A
W, NE H U A SR b R 7K 5 15 4 T /K W8 R ek, 203 s W AR R s ) 2 i SRl [ 7

3.15. MRKFEE
DRIt R 7K B8 & S VR X R S8 BUAG B, BT LS R N A0 s K B 25 T R K B . AR 45 2000
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Figure 2. The water resources of Qiannan. (a) Annual average runoff depth; (b) Annual average runoff; (c) An-
nual average runoff modulus
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Figure 3. The annual precipitation of the Qiannan administrative division from 2007 to 2015
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Figure 4. Annual precipitation, water resources and groundwater resources of the
Qiannan from 2000 to 2015
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Figure 5. Annual average precipitation and water resources of Qiannan
5. BRMSELHMKEFKERE

E~2015 4 (BRI KBIRAIR) BURGHBoR(E 4), BmM B4R R IR B i R 2R e ACT, B 2008 4F
IKEHE A BN T N 218.44 (x10° m®), 2011 4F/K HEIEEFTRFALN 112,29 (x10° m®). A4 2015 4404 5 57 1
ORI K VTR R R R (1 5(0)), 7R 5 B B o E R, A 17.90 (x10° mY). 17.88 (x10° m?). KR %
b AR A B AR AR, A AR 3AHT . A M 3 K 8 K 22 5K P YT I8 10 12 YT R BEE 380 7K 28 LA BBk
MR HIT K ZR, A 20K K B A4 3 K W JBE 1 1 Bk

3.2. IKAFRRE

HR 4% 2000~2015 4 (SR MK TR AR B A M /K SR W95 Ja 78 4 M1 L WS o] B 8~25 A, e vy B 2 1%
TR 1) 2T 15 5% V RIEL S WL B E 2 EE4ERFTE 30% LA R, SUA/KIT LT, 2014 255 V I EL
AN 4.17%. 95V KT B 32 BRI K TR 5 i /N Bl 28 B AT BT B R AR T =L OB, )2
TR AT /N ZEMAT I B . T JRITER I T SR MR B, B VDR SR T =0 B KRS e 3 B R e I T
By TH A B e FEV SRR A B0 SRR I H AT A E. MR LA KR K 5
IEFR B AELE 100%, AR KK IR MK P, /D053 /K Bl A7 E S R B R B 4 B S B0 AR . R A1
7K 5 M 00 RS LA AR K AT AR S0 ) % B [19] o

H 2014 FHREEFFI MK SOK R IER, KHE (KB IE BT EIFN HOR AR ) (SL-395-2007)% 4| 25 >4 [EH
BT K D Be XK R BEA TR, S K ThRe X WA 3~12 I, PRI H s E0RT = TR 26 PR T A
I 5 s A A 4 X B U B Tl K K T« #5038 & 3R B Mk FH 7K X 7K DA B #8750 70 i) 28 e v 42 il IX 7K o
RIEFF
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Table 1. Water quality condition of monitoring river sections of Qiannan from 2000 to 2015
F= 1. 2000~2015 425 E M S SAT B K R IB L 2

SEEEIRTBE N SRMEIATBL IV SRMEIN B BV SRMEII B VR B, BEIE  E V RBT S At

2000 5 1 1 1 - 8 12.50%
2001 5 - 2 1 - 8 12.50%
2002 4 1 2 - 7 28.57%
2003 4 1 - 2 - 7 28.57%
2004 4 1 1 2 - 8 25.00%
2005 5 1 - 2 - 8 25.00%
2006 7 1 - 2 - 10 20.00%
2007 7 1 - 2 - 10 20.00%
2008 6 1 1 2 - 10 20.00%
2009 7 7 - 2 - 16 12.50%
2010 7 1 - 2 - 10 20.00%
2011 4 4 - 2 - 10 20.00%
2012 8 - - 2 - 10 20.00%
2013 3 5 - 2 10 20.00%
2014 13 5 3 1 2 24 4.17%
2015 13 7 1 3 1 25 12.00%

3.3. KFEREFA

JrHT 2004~2015 FFESE NG H L FEAKEAELL(E 6), 7E 2013 4R G (K BRI SIBIR, 2013 4ETT 4R S 4K
IR, (B 51K TAR K B B8 0 oM A KR AT &0, 78 2012 48 Tl /K Sl B w1 3.86 (x10° m?),
FEKBRAE 2013 fFik BIRARMG, RN 4.75 (x10° m®), ARk #oll LA 2 i AR 1% B K Bl 4l fase K7, 2
Horh 2007~2010 4§ 2 & RAE/K ISR 1 2 . B Mt FHAE K B B 2013 AR LIk, #A IR, X 5547
TR 7K 8 5 B A B AN 43

FRYE 2000~2015 E ) (BN KB AR B Eox, 2000~2015 4 16 4F 0] 25 5 M K B I AR 2R 5 iy
N 7.97% (2013 4E), AN T A FRIKEIEFR R 7.86%, KT 4E FHIKF 26.26%. i K2 [20]10F 705
B SR BEIEFI R Z AR5, Hit3] 2020 SEHALRIE S 60%0], 4= HIK Bk ik 5] 6788 (x10° m?).
2011 E4 [ BRSAT “ B A KRR PG| 7 [21], 2013 SEE R M 1E 2 9247 0 B A% K S VRS T ) B S %
SERNAAEKBIR AT, BIEMIOKGIRIT B R IR T DL A5 a5 1) .

TSR B4 A M FE AR RE KR R DX 82, A v 17 /K SR 5OR P S5t il R R 1 Tl R, (EL/K B35 AR R R
FEIFRARE I, BEMKTIRKF R R Z. KE T IEIT R R 2B, 70305 R 5 K 3R I R R H T
PG5, BEARBSHEMNM/KEIREE, (HE T HAR v R 3 X, /KR ARl 1552 1) Hh B A8 F 1) 24

4, &Eip
AR SCIHET 2000~2015 4F (BN AK B IR AR LA (BRI MK R BLFTIE S AR 1995 4 0 /K R TR ,
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Figure 6. Change in water supply (a), water consumptive use (b) and water consumption (c) in Qiannan from

2004 to 2015
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B SREAR R T =L LB, 15 AW 2N R R R AR FF i

3) F MK BEA A B A e DCRR s, KA R X e, g e 17 7K B 5 el e A Jee 1 T e
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