Journal of Water Resources Research /K& VR 5T, 2018, 7(1), 44-55 Hans )i
Published Online February 2018 in Hans. http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2018.71006

Water Resources Allocation of Ecological
Engineering Based on “Three Red Lines”
in Kashgar Area

Qisong Liu, Tao Bai*, Yimin Wang, Qiang Huang

State Key Lab Base of Northwest Arid Ecology and Hydraulic Engineering, Xi'an University of Technology, Xi'an Shaanxi
Email: "baitao@xaut.edu.cn

Received: Dec. 18th, 2017; accepted: Dec. 28th, 2017; published: Jan. Sth, 2018

Abstract

To improve the ecological environment, the ecological project of “Four Corridors” and “Four Barriers” in
Kashgar area was proposed. To ensure the water supply safety and continuity of the ecological project, it is
urgent to study the water resources allocation based on “three red lines” of the most stringent water re-
sources management system. The water balance model and multiple schemes regulation to water resources
allocation were used. According to the different water-saving measures to form the different years, 27 kinds
of programs that can be used for ecological forest irrigation, and the rationality of the programs are analyzed.
The results indicated that the water supply of the present level year 2015 was up to 0.55 billion m3, and in
2020 and 2030 the water supply can up to about 1 billion m3 and 1.11 billion m3. 27 Kinds of programs of each
level year can be used for ecological engineering, and a few programs are recommended for different level
years combining the situation of Kashgar area with the development of ecological project. It is indicated that
the “three red lines” indicators in the Kashgar area are reasonable and the results of water resources alloca-
tion are accurate and reliable. According to the basic principle of “amounts of trees determined by water”, the
numbers and areas of ecological forest under different forest type combinations are obtained. The research
results provide a scientific basis for the demonstration of water resources of “Four Corridors” and “Four Bar-
riers” ecological engineering, which have important practical guiding significance and application value.
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WAt DX AL B e f 3 T IRIL 2, RN B LI T A B SR =AW, ARSI, A
MBI, AT R2N, SRR, BHEE, SRR A, e, A%E “Hdatt
ABER, EENIAESIE, N TINEAERRSEORT. BN RAS” ES, FETEAX LRGN, 2
RS . SR, AT HLIXHR T TS PSR AR ORISR MAESEBER.  “TIK
JER” L CDUBRRE T A TAERORRI . BT A SI i 7 EEO R MK SRR T IR o TS A XA SR k) K B R A
“EORLLER” FEHIARE, WETURTE ST A X K BRI B

B0t e A DX K B R RO BIE AR 22 0 ) 2R I X S R K BN R S AR BE AT g, R T
HTSE/K BHIE AT DL AL R B I AT RREER R [1] o W e Xk B BELART /K 58 3050M) P T s 4 I - BA e e, R T
B FEAIAT AT K B U T R R T R A0S SR 2] SR MHE T Landsats TM S50 A1l [X i —+-4F /K B R AR AL
BAT THRIC, R 72T APIRI R ILRKEN R, 3T =R AT X K B Db a5 (3] R
ZIAGHE T E R I AT AT M X KR SRR B REAT T 28R, $R T WA XK BHER 3 7 ) 2 ILE A
a4 ERT, BT 32 B X A 1 X K B A )RR BRI S5 T ORI T . T “ ZARALER” W
TSN AT 1 X ) K B IR B IR e

ASCHE T AT X “ =202 BRI RIRRAE, A KT R R 22 07 S 72 [S10T FE e A1 L X ) 7K
PRURACE . W FCRROTHT IR 3 N A X B R BRI B LS “DURR” o “ DU Rk A3 TAERIK SRS

DOI: 10.12677/jwrr.2018.71006 45 IK BRI T


https://doi.org/10.12677/jwrr.2018.71006
http://creativecommons.org/licenses/by/4.0/

T AR (WA X AR A TTRK RS BT A

TSR HE 7RSS, B B A S BR R SR SRS 8.«
2. Bt XE AR

WAt Xt Ak TSI K I w8, BT s B R T B VR X P RS 7 T AR 22 71°39'~79°52', b4 35°28'~40°16'Z [ .
SIX AT AR 16.2 73 km?, £ 9B o B AR Y 8.3%. WE A X FEE 1 AMHTA 11 ANE, BT T, BRMEE .
GidhE . VR R MR R, VPER, R, A, EFRREE. BEE. B ERTESRE
HEL[6],

CEARLTLRT R AT I X S F K AL AEAS R KSR B R K B R AR LA 1.

2015 FURAKEAEE A X 12 BT /K BB 48452 85.96 12 m®, et TALAI/K & 0.94 12 m?, HEH/KE
(9 1.1%; A H/KE R 827112 m?, & FH/KE K 96.2%; A iEH/KE N 2.31 12 m®, &R HI/KER 2.7%:; 2020
TR AERAT X 12 BT FZK A e h 2 82.89 12 m®, b Tl /K &R 2.17 12 m®, (5 B /KR 2.6%:;
A KN 78.10 42 m®, (5 FH /KR 94.2%;  A23% /K &N 2.62 42 m®, (5 s FH /KR 3.2%; 2030 RERIZK
SPAEREATHILIX 12 BT K S B R 81.34 12 m®, Herh TV AI/KE N 3.40 12 m?, A B FI/KER 4.2%; AOlH]
KEN 749112 m*, (HEFIKER 92.1%; AETH/KEN 3.03 12 m*, HEMAKER 3.7%; B#% 1k, mT
WA b XN 1R300 DA B TV R R, B i 38T /K TR PR3 v At DX 140 26 35 FH ZKCORT Tl FH K 2 3 K
BN 7K R 9D a3, A FH K FEAR b7 A b X s 7K B (1) 90%, Wiz h X #e 4k H /K & R ydb i s . SR RE,
WA 1l X S AKCPAE I FH KR BAE “ =404 MEfRbrdEt] gk . TERE AT 1 IX 2 4 RK A BRI T,
ST A X KRR A FRAC B P LS “PUBRRRE T . DU AR TRRHK T R

Table 1. The water unit indicator in Kashgar Area (unit: 10% m®)
=1 BX R BT AKIERREA: 2 md)

2015 YUPRAK 148 2020 LRI 4 2030 LRI 48
Tk ke AVE S B Tk ek AW Ak Tk Rkl AR At

IR AT X

w1l 033 160 018 211 057 145 022 223 089 096 028 213
i P B 001 780 024 805 001 663 029 693 002 616 037 654

B & 013 651 022 68 035 561 025 621 055 506 028 589

WA R Y FEHyPE 005 586 013 604 013 516 015 544 020 478 016 514
WA 004 493 016 512 006 455 018 479 009 429 023 461

JUILIIE=S 015 946 023 984 033 82 026 88 052 757 028 837

Nt 070 36.17 115 3802 144 3166 134 3444 227 2881 160 3268

iR =) 006 1193 017 1215 014 1193 018 1225 022 11.89 02 1230
B E 002 397 012 411 008 394 014 415 012 390 015 417
L 009 1417 039 1464 028 1410 042 1481 045 1393 049 1487
- /R ST I 3 B 005 730 030 765 014 724 033 772 023 717 035 775

Faie s 001 865 014 880 006 873 016 895 010 872 018 899

HE 001 053 005 058 002 051 006 058 003 049 006 058
N 024 4654 115 4794 072 4645 128 4845 114 4610 143 4867
Wt BEt 094 8271 231 8596 217 7810 262 8289 340 7491 3.03 8134
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“PURER " A DU RAS bRk ” ¥, W SEBUERIAEL . WIETT R AT Rpa R R IR T . A2 %)
M1t X AT 7K B o BEE B WA AT T 2R S TR K AN AR A5 TR i A 2 MO AR (R 248 2 L JE R S 0
AR AR AR S AR IR . HHR C DKGE AR R AT SR KPR AR R ) 5 R AR TR AR A AR 2
=
3. BT “SHROL FRHKKERRE
3.0, KRB AR

KGR BRI B R TR AR 45 R T B A X IV A o SR AT i RO AT R SR R R0, e % e R
A TR, RSt KR AN SR EC B AR, 8 A BRI R R . A RSN BRI R ARSI
SET BT, X 22 A R] R TR URAE XSk A A PR KPR T D 1) 2E AT R BC o K BTG B AR AR RN 1) ZRes Al
FUKBEIR, fREEtt & 20, RSSO RE, DUKBRERE A0, JUAHHCE XN (3t K 5 3R K
BHUR, G 7S MR OK, A BLTRRM RN, SEEUK BRI A BEACE . 2) 7870 T A A IRI/K B,

BERBTFHEDHE
BT REDTE
ik BPE
RERTDE
EERRE
3

e 1

Figure 1. Construction of four ecological barriers in Kashgar area—the overall project layout drawing
E 1. EAXOAESsEEIERE—IRREHEE
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FKH K GRS A1 2, BETK SRR 3) ATFAERN, oy 5Ieid . Ed R g & Hm[7].
3.2. “=&4%” EN

2011 A r g 15 S AN A S KR A 2 U0 B R TS SR SEAT i MR K B IR B BT, W LK BE YR R R F s
FK R Az H K D Re X BRGNS “ =242 .

FH 7K S B4 R 6 — Nk (X 3) F KR AT L, R /K PR B 2 % P b o K S B i 4 28
FREKE, BAHBEKT. FRBEREHALRE —NEa R, A8 AB&GERKE. T30 IV In{E HK
BRI Y KB/ bR KIHREIX PR H1l 997515 ) 41 28 2 BT W K IBANTTRE F1. “ =242k 43 ) AN TE) 7 T 5
IKBRI TR R AT B, =FHZ M BA X5, BRI, =FH R A e8Ik R AR,
HH “ =L BHITRARIEARATIE LT #A uvF pld k(8] [9]

3.3. KEFIFE ERBAYE LR R
3.3.1. HERET

K B B AR B PR R A TS Tolk RO H/KERZERL F, SR XA FKFETHTFAEST
FEMIBE KR, PP X SR SR AT B AR B0 A A MR B s SR S 3

PR 0 i I L R A R

1) “Z=4A%” AR

W, <w, (1)
b WS KPS RSB KR WO SRR “ =R 487 febriztilK .
2) KEFEZI R

Wi Wi =W )
e Wy BEKFEIIKER, Wy, NEACFERIRKE, W, ASKFERKEE.

3.3.2. HHAIRAER

BT R L B KK IR R R FHBR ,  AHIE AR SR K R PSR [L0] R R A 2, L ih 50 SR ]
2 FrRo

1) DHhRARM . M T /KEFREAME MR K MUK BERE, B S /KPR SRR B &

2) WE S AKFES KBTI KR, A0 LA T KEEE =408 fBisitdh.

3) LAZAERI/KBERINT 2015 BARAKT4E . 2020 A1 2030 MR FAESHT K RHVEET Pt 5, 5 H 5K P4E
3 A2 K e

4) BT K & AT B AR B K AN R BB, AR K AN [R] 7 B A R K TR B [V R2 2T /K 4
AT R .

5) X &K 7 AT RE TP 4T, AR I R AT M X “ =540 BER, AN 2 U TR EE R
VA REAE K 7 AT K

34. KRIIHE

DA 2001~2013 “EK K R 2015 BUIRZK 4. 2020 A1 2030 BRI FAERHT K RAITTHH, &K FHERTE
gk 2 fow.

t# 2 a5

1) KRFIRAKLE &K P& FKBAL R HKIG, FIRMKERHINFTES, X KERA “FIR
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Figure 2. Water resources allocation process
E 2. KFREERIE
Table 2. Long term calculations of each level year (unit: 108 m%)
2. BKPEKRITELERENM: Zmd)
2015 F/kE 2020 F/KE 2030 FH/KH Pl oK =

Ehy o iR K

Tok &l A Tk Rk AR Tl Al AvE 2015 2020 2030

2001 82.65 20 094 8271 231 2.17 78.1 2.62 3.4 74.91 3.03 16.69 19.76 21.31
2002 70.52 20 094 8271 231 2.17 78.1 2.62 3.4 74.91 3.03 4.56 7.63 9.18
2003 79.97 20 094 8271 231 2.17 78.1 2.62 3.4 74.91 3.03 14.01 17.08 18.63
2004 72.17 20 094 8271 231 2.17 78.1 2.62 3.4 74.91 3.03 6.21 9.28 10.83
2005 97.88 20 094 8271 231 2.17 78.1 2.62 3.4 74.91 3.03 31.92 34.99 36.54
2006 93.00 20 094 8271 231 2.17 78.1 2.62 3.4 74.91 3.03 27.04 30.11 31.66
2007 75.15 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 9.19 12.26 13.81
2008 74.47 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 8.51 11.58 13.13
2009 58.13 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 -783 476 321
2010 92.34 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 26.38 29.45 31.00
2011 69.58 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 3.62 6.69 8.24
2012 98.84 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 32.88 35.95 37.50
2013 105.24 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 39.28 42.35 43.90
YA 82.30 20 094 8271 231 2.17 78.1 2.62 3.4 7491  3.03 16.34 19.41 20.96

AR o AL SR o RSt I K45 02 K B AR B KB, 9 (R (M R AT
5, HORIAK Rt 52 8 P 4 K
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2) 2015 HURK TAER 43K BN 16.34 12 m®, 2020 A1 2030 FRI /KT 4E-F- 215 43 K &40 51 A 19.41 12 m®
20.96 m®, X K ETE LA AR A KRR AR B8 FK S, AR 3840 38 3 N TS 7

3) Al K A X FH K FR 80% LA L, insi AR L K B AN SR iR P KGR, Al ol F K Sb, %
IR R K E RS

35. IR XAFRESHTRRE

AR A1 b [X 7K B2 U5 2 4 VR BO A 7 L B A SE PR o, & 2015 BRK T4, 2020 #EKIZK T4 F11 2030 ALl
PR BHRRCE 7 %, H B I EZR 0 R S AEA R TR TR, Wb @ 7K R & 5 nT 5 DY
K7 o “DUBERE” AR TREMKE. EHEa L, BREATIKSREIBRERE, HERAK, HTFKEK
ECAT] LA K 22 457 2 360 42 /K B AT F B S L 2 sk 27 Fho S8, ANRDKCP4E 27 oy Z39AHA], 3k 81 R &.

1) ATHKE: B RIVEETFET S KPFERRR KR, BAKENLE 2. ST (XK %
VAR, EBE T RN HIF 4K B 5% 10061 159 1) =l L A7) 77 58 W A1 1 X bk A it & ALK, 3 54>
IKEE SO AT HKE” o ZAKCPERRIRKEEIRAECE &M HKEE, KRZERKTAHZR “=%aL”
B Y] T T AR R K

2) HbFK: 3EMIIFRE A X K R AK, AT AR AR AT X K SR AL T P G o ZEAS R E AR AR SRR 1
RIIR T, EARELN 23 2 m?, FIFREWIRFIZE 20 12 m* UL . ST, 7507 BB P2 5% BT Kb
TK 2142 mP. 22 42 m? F1 23 42 m.

3) Al HiZK: 2015 BURAKCTAEAR VIR RN 82.71 12 m®, % #UEME /KA FH 2809 0.5. HLLH BT Hm 2T K
TAEIMT S, W X BT AT 2 A 05K B 6 5 R BN 2015 BLRKPAEAO K AR 5 28 oy AT T %
FOHEE KR R %5085 05, FIKENE; 2020 AERIZKCPAERH KR 78.1 12 m®, # MUHERL /KR A 2400 0.55,
NHE— K, K RE KR 250 BIHR E 0.56. 0.57 A1 0.58 1 A0 K MK 528 T RAIm 7%, et
FARL A A B4 3 76.71 12 m®. 75.36 12 m® #1 74.06 12.m*. [&¥E, 2030 #iRI/KFAER KN 74.91 12
m?, WREE KR 2B 0.57 5% 0.59. 0.60 A1 0.61 &, HHR AN HIKE N 72.37 12 m®, 71.17 12 m® 1 70.0
12, m®, AT K A B4 A K IR AL B 7 RAEIN 9 3 B, S/ PAEIR R E /K R R BUG Al K B L7 4.

4, IRFFEREERE ST
4.1 IKEBFREEFRER

ASCFIF 2001~2013 K RFKAK TR, BT K RAVEET FarHE, BRSACFERRISKE, RERE
Tl K B rp AT A e X PR At & R K B, SR AT KR N AR AL S K AR R R T R KB, $E
2 iR REMITH A, BRIEAKCPFENFR T ZAKE, W% 5.

K 3 B ACFEARR T RAKEXT L, BI& 3 fid 5 i %0

1) ARZKFERA 27 Fi5 %, L1 ME, SHUKITRBA “PIKEE” « “PUpFRE" A8 TREK.

2) 2015 HLRACFAE R K B N 1.82 12 m®, 5% 0 5.45 12 m®s 2020 BRI/ P4 AT FH K & de /by 3.37
2. m®, #% M 9.95 12 m® 2030 MLRI/KV4E ] F/K &id /bl 459 12 m®, %k 11.06 12 m®.

3) BACHERFE T RBRTR 1 KSR, 7R 27 fokERE, Hohals KRR ALl iK,
BN K SRR, AT A S TR MK R Z

4) [ ARl TR YT KR T AR R 38 I, A BE I K kb, E R SR 5 T K R I KA 5.

4.2. KB FEERRSEMIHT
M 2~ 5 ATLAE Y, S KT EERK BHIRBC E T S LA 2 “ =R 020 ” FRg At X Ag . Tl ARl
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Table 3. Water resources configuration project-scheme combinations
#z3 KEFRERELFREEE

LECERE

i RIARIKE TEWLKRI I 2 5 R AKIFR AL m?

5%  10% 15% K77 % SWES [SWES (S RWIES EYES

=
o
) =

* *
* *

VE L
EL
TR

Ji%8

D . D D SR D S o
*
*

W
Ji% 10
1
TiE 12
TFE 13
Ji% 14
Ji% 15
TI% 16

TTE T

D D . S S o
»*

Ji% 18
iR 19
Ji% 20
iR 21
iR 22
Ji%k 23
Ji%k 24
Ji% 25

T7% 26

L I . . S D S o
»*

Trg 21
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Table 4. Each level years of agriculture water under different schemes (unit: 108 m%)
F 4. BKPFERRARTHRILAKEL: 2 md)

KA R AL Aol K & FLKE
JiHE R R A 05 82.71 0.00
015 iy 0.5 82.71 0.00
LRI 05 82.71 0.00
[EWE S 05 82.71 0.00
JiHE B R A 0.55 78.1 0.00
2020 iy 0.56 76.71 1.39
LRI S 0.57 75.36 2.74
[EWE S 0.58 74.06 4.04
JiHE B R A 0.57 74.91 0.00
iy 0.59 72.37 254
2030 ;
LRI 0.6 71.17 3.74
[EWE S 0.61 70.00 491

Table 5. Each level years of water supply under different schemes (unit: 108 m?®)

%5 SKFEREHRTHHKEEA: 72 m)

o 2015 BLRIKF4E 2020 LRI PAR 2030 FLEI KP4

T ATHKE &k HURK AT ATHUKE &k HERK AT WTRUKE Rkl HERK ATF
FHE1L 0.82 0.00 1.00 1.82 0.97 1.39 1.00 3.37 1.05 2.54 1.00 4,59
g2 0.82 0.00 2.00 2.82 0.97 1.39 2.00 4.37 1.05 2.54 2.00 5.59
E ] 0.82 0.00 3.00 3.82 0.97 1.39 3.00 5.37 1.05 2.54 3.00 6.59
EX 0.82 0.00 1.00 1.82 0.97 2.74 1.00 4.71 1.05 3.75 1.00 5.79
HES 0.82 0.00 2.00 2.82 0.97 2.74 2.00 5.71 1.05 3.75 2.00 6.79
e 0.82 0.00 3.00 3.82 0.97 2.74 3.00 6.71 1.05 3.75 3.00 7.79
VE N 0.82 0.00 1.00 1.82 0.97 4.04 1.00 6.01 1.05 491 1.00 6.96
ES: 0.82 0.00 2.00 2.82 0.97 4.04 2.00 7.01 1.05 491 2.00 7.96
HE9 0.82 0.00 3.00 3.82 0.97 4.04 3.00 8.01 1.05 491 3.00 8.96
%10 1.63 0.00 1.00 2.63 194 1.39 1.00 434 2.10 2.54 1.00 5.64
JE1L 1.63 0.00 2.00 3.63 194 1.39 2.00 5.34 2.10 2.54 2.00 6.64
T 12 1.63 0.00 3.00 4.63 1.94 1.39 3.00 6.34 2.10 2.54 3.00 7.64
T 13 1.63 0.00 1.00 2.63 1.94 2.74 1.00 5.68 2.10 3.75 1.00 6.84
% 14 1.63 0.00 2.00 3.63 194 2.74 2.00 6.68 2.10 3.75 2.00 7.84
Ji%E 15 1.63 0.00 3.00 4.63 194 2.74 3.00 7.68 2.10 3.75 3.00 8.84
T 16 1.63 0.00 1.00 2.63 1.94 4.04 1.00 6.98 2.10 491 1.00 8.01
& 17 1.63 0.00 2.00 3.63 1.94 4.04 2.00 7.98 2.10 491 2.00 9.01
Ji% 18 1.63 0.00 3.00 4.63 194 4.04 3.00 8.98 2.10 491 3.00 10.01
J7% 19 245 0.00 1.00 3.45 291 1.39 1.00 5.31 3.14 2.54 1.00 6.68
%20 2.45 0.00 2.00 4.45 291 1.39 2.00 6.31 3.14 2.54 2.00 7.68
T 21 2.45 0.00 3.00 5.45 291 1.39 3.00 7.31 3.14 2.54 3.00 8.68
Ji% 22 2.45 0.00 1.00 345 291 2.74 1.00 6.65 3.14 3.75 1.00 7.89
J7%E 23 245 0.00 2.00 4.45 291 2.74 2.00 7.65 3.14 3.75 2.00 8.89
%24 2.45 0.00 3.00 5.45 291 2.74 3.00 8.65 3.14 3.75 3.00 9.89
T 25 2.45 0.00 1.00 3.45 291 4.04 1.00 7.95 3.14 491 1.00 9.06
J7% 26 2.45 0.00 2.00 445 291 4.04 2.00 8.95 3.14 491 2.00 10.06
JiE 27 245 0.00 3.00 5.45 291 4.04 3.00 9.95 3.14 491 3.00 11.06
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Figure 3. Each level years of water supply chart under different schemes
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Table 6. The recommendation of each level year
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Figure 4. Each level years of pure and mixed ecological forest under recom-
mended schemes
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