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Analysis of Water Resources Based on Ecological Water Demand

—Taking Yanjin River Basin in Guizhou Province as an Example

CHU Qinfang, TIAN Xingshun
(Monitoring Technology Consulting Research Center of Soil and

Water Conservation in Guizhou Province , Guiyang, Guizhou 550002, China)

Abstract: [ Objection | The objective of this study is to explore the ecological water demand calculation method
in the southwest wet regions in order to provide scientific data for water resources allocation in karst areas.
[ Methods] We took Yanjin river basin in Guizhou Province as a case study. The Penman method, Kristensen-
Jensen model, Mike SHE distributed hydrological model(DHI), and environmental function setting method
was employed to calculate the optimal water demand from farmland, forest and grass ecosystems, water eco-
systems in Yanjin river. [Results] The total amount of ecological water demand in Yanjin river was 1. 39X 10" m’
to 2. 04X 10" m*. Agricultural water demand in the basin was the most in April, July and August. The forest
grass system didn’t show the phenomenon of water lacking. The differences in water amount between dry
season and abundant water period in the river were great, and the amount of available water was 3. 84 X 10’
m® to 9. 17X 10" m*. To ensure the balance of ecological water, the main time of water intake was from May
to August. [ Conclusion ] Farm crop water demand need to be concerned when water was taken from the
river. The crop types and planting area also need to be considered when agriculture water was reserved.
Moreover, we need to follow the rules of rainfall and ecological water use, to ensure the production of eco-
logical water all the year round.

Keywords: river basin; ecological water demand; water resources allocation; Yanjin river basin
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(1) PeE—, T2 R VAT I B R A AR AR K, B
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e/ INTT K FE 43 PR UE K BE IR AS SN Y 1% B X K B
BRmE RO, 510 ARKKERZ .M 23 A
b FBKCIR A S R A I A AR AR R RN 28 5 A B (FE K
BF 1D o DA R K B ) S Y 4 b 78 56 ] T B4
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x4 HEITRGBAFEEE BXRESEASD 10" m®

K H A GHERTKE

1H 2 3A 4 A 5H 6 1 7H | 9 A 10 A 1nH 124
W FE KPR 592.65  528.90  821.69 1900.75 3487.45  3990.39  3610.24  3225.36 2432.01 1964.50 1046.00 654.05
MEF KR 330,02 404,16  670.65  985.44 1086.25 1140.01  1574.08  1625.99 1106.42  770.93  573.51 377.11
A H T K 67.49  89.73 160.94 231.29  101.58  177.71 344.89  362.28  160.45 55.71 74,42 62,24
KAERTAKRE 7794 78.31  80.42  82.66  134.66  190.97 194,08  153.53 114,12 96. 43 79.35  78.05
FLKERER  117.2 —43.3 —90.32  601.36 2164.96  2481.7 1497.19 1083.56  1051.02 1041.43  318.72 136.65
KA 0 +43.3  +90.32 0 —633.92 —950.66 +33.85 +447.48 +480.02 +489.61 0 0
EINEER 5 0 0 0 0 1531.04  1531.04 1531.04 1531.04  1531.04  1531.04 0 0

W RIR K EAANEIOK s “ =" R KEE K., T,
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WFEKEER 592,65  528.9  821.69 1900.75 3487.45 3990.39 3610.24 3225.36 2432.01 1964.5 1046 654.05
MRET K 330.02  404.16  670.65 985.44 1086.25 1140.01 1574.08 1625.99 1106.42  770.93 573.51 377.11
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A K & 0 0 0 0 640,10 640,10  640.10 640. 10 640. 10 640,10 0 0

4 gFwhHite

& it

(1) FEIFR I b AR 3™ A 25 18 3198 i b X K
TEUR AR A5, S HO o U A T A AR ) B /N K
5 W S AUAH 25 RN B AR AT K B AR TR H
1] 45 22 W B A 22 550 /0N o ] LASRTIE 3153 07 25 LA v

(2) WRELE R4 AKX T8 ARKRERZ,
FEIR/NE MR K EEAE 4 H KR Kom R
TE 78 A, B DAL ] T8 UK B 1 % Rk AR
TR B, 76 T R8 Al F 7K i) 75 22 25 SRR ) 25 70 ) b Al
A,

(3) MR LA ST K E MR LAT SRR R A
XL HET, BT NDVIAR 5K 45 B #E 4T
T B BORE BEAFAE — € 52 . TR 0 b X
LM Z L o T RR AR B0 AR e AN S SR 4 SR X A
RUER, HFEM R R TR RGEFH KR, R RS
A KA AR AR RO AR

(4) WIEMNALAE 510 H A F AR KE, H itk Ba
[ Py Al FH K B 2 e ) 4 1 A0k K A X 85
2, [R I 7 0T 3 P RO KBS S 7 A 8 A B TR A TS
FHAK FUAE 57 B /K Bt » PR UE 2 4F 1 2R 7= AR S K .

(5) B 2% U 30 FE 1R A A FH K S 8 T 4 v B0 )
AKEA 1,10 X 10° ~1. 50 X 10° m® , 75 1 & 1] 18 ik
BT KB 0L T R AR KA 7.15X10" ~1. 12X
10° m®, HRM (4—9 ) K& EIERMI (10—3 )

4.1

e KR 2 7530 22 PRk B0 T E T AR N AR RS
s K AN 38 PRI AT R T A T A T K BOR L A B
X 7K T 5 A T R R A ) S 2R

4.2 it ig

SCAASOE 7K B BIF 5 100 % 7K 5 7 1 9 D L AR
PUR 22 MO0 5 A6 75 7K B0 D7 ThG o 2 Jn o o 8 AF 5 5
AT .

SO E S R I /N AR A R K B S
BE BT K RATAE — 5 220 X > 22 fH 2 h R
Wi 7K 55 ARl HE R A 52 T LATE A T 90 B I 75 2% A
W5 7K RF ) LK R 28 3 6 T 9 100 33X Ay AR I 5 A T
BCRMTE B TR, MR RGEAEBHKE LA
i KB 50 90 LA b AR SR KARK IR A R T I BOK Bt
TR0 T % U028 Ml AR UL T K U R TG R 4 TR AR
FH S g T T ik = B0 Bk 75 AR LU 8981 58 5% > R
ARRE R G0 5 AL B Y S5 AR AT .

AR SCHF B W BT AR N AR ST K B R 45 ik
IROK L, BEAT R K B IR PR AT BRI I IBOK 1%
i N R R B B B B AR R K B IR
KOG R A T AR LUR TAES ) i — 05t

5

4

L £ x #w ]
A R R 2L BT GIS F0 RS AY W5 37 5 0 4k
MK RS i DR 2 U RS A S i LT . b A
2004,23(1) ;48-55.
AR, B, TR TREXEEAESTHFKREITH I
AR, A& 4R . 2008,28(12) :6282-6291.
(F4% 271 7))

(1]

(2]



51

T SRR A IR A A AR 32 5 DX 3l R TS 0L B A 25 IR 45 A (78

271

[3]

(4]

(5]

[6]

[7]

[8]

[9]

[10]

(11]

[12]

AR bR Hi 7 o S A X ) A AR IR Bl ) 4 BT .
Al T FE24 4R . 2008,24(10) :56-62,

Geist H J, Lambin E F. Proximate causes and underly-
ing driving forces of tropical deforestation[J]. Biological
Science, 2002,52(2) :143-150.

GpaE. s A S mR B URE S S %M. b
5 SRR A . 2006 :103-104.
FEXNLHLT T, % Bl WA S 2 2 ik K&
FoRp A LT]. Aol TR 244 ,2014,30(9) £ 212-220.

BRI IO, PNAR g o S0 1A 35 . 390 T S5 WL A6 J 0 A8 1) A 25 B B
SR Tk (T, AR A4, 2013,33(4) :1042-1050.
SRR TSSO BRI U M W AR (R AS Ry K AR AR R
BoOn 4 M L] K LR FR 2% 4. 2007,21(2) :193-196.
oA i e AW D1 e e ok L 3 ) =
AR K 9K 3h 1 43 Hr L) . Aol TR 2 42, 2013, 29(9) .
239-247.

B EF0 N s e = s WA N O = B U
JR oy L], M4 Bk, 2014,39(1) . 78-82.

X403 XA R, 45 o [ ST 300+ b ) AR 4k Y
A R 4r A LI, o B A2 D 4, 2002, 32 (12)
65-74.

RS IR LA VT B O AR R JE 2R
RS + 57 ph g AR AT 5T L) . Kk + R 4558 41
2010,30(5) ;1-6.

WAEAK 25T M L R I I L 45, ) P A ) B 35 5 o
AL AT F LRI LN Sl S 4R LT,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

PEPERL2,2010,32(1) 1 57-63.

Chen Xi. Land Use/Cover Change in Arid areas of Chi-
nal M. Beijing: Science Press, 2008:16-23.

Luo Geping, Feng Yixing, Zhang Baiping, et al. Sus-
tainable land-use patterns for arid lands: A case study
in the northern slope areas of the Tianshan Mountains.
Journal of Geographical Sciences, 2010, 20 (4); 510-
524.

SR E. FOMAESE PR RIS ET] ESER,
2004. 24(9) :2075-2076.

W, B R Z i AR L A R DU bk b AR A% R
AR5 AR RO LT ] BEIR AL . 2014, 36 (4) 1 0856-0864.
SEA] A VY 55 L IS 1) £1. L AR 4 I O DX AR 0 A A XU
P LT RS2, 2014,33(1) : 214-220.

WhR e, R ER A R ER A A i AR AR S (E
i gE L] . H AR A ROl 2 4, 2005, 13(3) : 10-13.

WE L ER B R N TR R AR ES R
Golk o5 W fE AL J7 w2 LT ). A 4R BE R~ 42, 2008, 23 (5)
911-9101.

TR ARBTBEBURRT 5. S F £ ORI AR R 2
KA R S5 (BT 5L ], Rl TR 2 4, 2012,
28(5):246-251.

B, SR . BRVT A OR B A s R AR R A AR S R
S ALY ] K BRI 4, 2014, 34(6) : 293-298.
Ihg 22T B A I b R iR N R b R AR Ak
Fe HBR ) Jy 43 M (0], 23 #2014, 34 (1) 1 148-155.

[3]

(4]

(5]

[6]

(EB% 264 )

X E B VRS KOG IR I A 2 L R — KR
R G K SR T ST AR R [T ). AKORE 2 3k R, 1999, 10
(3):251-259.

T35, Tk, MR, . b Py b X R S TR AT L
T O ERAE B R G BOR 1 XOAE A TE K R R
BriJ]. FSR Y 244R . 2002,17(2) . 129-137.

it BRI, S R 7R R AR RS O vk 1 R
Fe R[], HE M HE /K 22 412, 2004, 23(6) : 5-9.

KLU, TR R I FH 32 R B B £ AR o i A
AT, dbmtARll R 42 4] . 2004, 26 (6) : 36-39.

[7]

[8]

[9]

HFa R ESA KR R RS HEEMCRIT] AR
K91.,1991,22(5) : 1-4.

ZEW  FEAAR, T, 45 BT MIKESHE 43 #ii 2 /K S0
TR 11 o K I ] R JBE Xof Wi 307 0 VA S AR I A 0 7 5 ol B 5
VLELK AT 28 75 300 308 380 o 61 [T ], b [ 25 %, 2012, 31
(4):388-394.

ReEZ &5 KEmEEMR#HERSREL] KIS
A TR R, 2007,5(3) :46-50.

(101 FSEF, Bt A ik , 45 96 I 4o ) 38 i /> A 2500

wAFFE ] ] AR K B B4 i . 2005,25(5) 1 12-15.





