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Abstract

The mountain precipitation, glacier melting and snow melting runoff producing plain has almost no hy-
drological and meteorological characteristics, and the ecological pattern of natural oasis where river
runoff in the plain area recharges the valley forest and grass and the wetland and lake at the end is con-
structed. In order to study the water demand of natural oasis in the wetland and lake at the end of forest
and grass in the plain valley, the representative habitat of forest and grass in the valley and wetland ve-
getation at the end of the river were selected, and the three methods of meteorology, soil, and vegetation
physiology were used to monitor simultaneously. The vegetation water consumption and geological model
were used to study the ecological water demand of natural oasis. The results showed that: 1) The gross
water consumption intensity (including effective precipitation) of forest and grass in the valley was
340~520 mm/a, and the net water consumption intensity (excluding effective precipitation) was 245~500
mm/a in Northern Xinjiang. 2) Ecological gross water demand (including effective precipitation) of river
valley forest grass wetland lake is 20.3~21.6 billion m3; The net water demand is 19~20.4 billion m3
completely supplied by rivers. 3) At the end of the river, plain depression = 1 km?, the basic ecological
water storage of lakes is 13.5 billion m3, and the water demand of forest and grass in river valleys is 6.2
billion m3; 4) The proportion of annual runoff of rivers with ecological water demand in 2020, 2021 and
the annual average is 25.6%, 23.8% and 24.7% respectively. 5) The supply of river ecological base flow
should follow the characteristics of forest and grass water demand in the river valley and the rule of
“shallow wet dry flat high” in the river, instead of centralized or average supply.
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1. 518

AT AR R AE Y ARSI R [L], KRG R AV A SN EEH R, KA A 80E
HIRNKE 224 RS IR RS WK D& KPR &R Z KA REK, X 5T
VMG 2 ik, B AR BRI LU X P, PR L AR PR X R AE o BRI, TRTTE PRI AR AR [3] [4] [5]
FUR 3% R 1l e JJ 3 RARG N T K, S8 A8 MO 1L 1 AR T J X T R AR T AN A [6], TTIE AN 714 55 K2
NNTTE, ARG S AR FRE .

FEERAESFRKEFE LI, HEEBIUML. FIH5GEE &al5e VORME 5 1995 A K
23842 m®, JLrRdbEE T b 17.8%; ARHE N 5.4%; FEEE 5 76.8%. ZE47F([9] 2003 4E4MHTHT IR AR A AT K
208 12 m®, LR AREE ML 180 12 m®; MRS, 28T . B3 BN TR KR 28 12 m®, T SERR
I FEA T K 50~60 12 m®. Ji 22 K[10155 N\ 2005 4E 40 84 & T /K4 229 12 m®. I AISF[11] 2008 43 T4
B bt P DA T 5 1L X P SR X AR 45 75 7K 360~440 12 m®, A 400 12 m3. e A5 [12] 2019 4E LUK B IR A TR
JeoKEFHT R, 4 M7 a8 2016 41 5 1L XOP AR & 7 K 307 12 mP,

HERMI AR TKE T, 2555 [13] 2020 4F DAFL AT IR B e Z AR, VK 2R e 8% 7
Hrinf i 1 km 48 50 FE R SR A4 75 7K 9500 75 m®, A4 FHE/K SR EE 203 mm. ZE5i45[14] 2020 4 LA Landsat TM 3%
TG R RIR G, T T SO A AR A TR K 9.73 42 mP, T TE 5.5 m K 2K R ARBR T KA HEVE . #6
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T X E R IR AL R K = i

TR [15] 43 Hr R BT AR AE A5 75 /K 21 2% 8.85 12 mP. A& [16] R I ekidk Tennant %, Texas v HRIEZIL,
TP T KT, A HT R S RIEAE S T K 2.33 42 mPe YOI R[] W ED gh T i i A 45 7 K R 8.84
fz.m®, iR KE 38.59%.

T 5 BT AR A T K U B T, MR SR (18148 Y, A /K T 75 K B A S5 B K or RUN AR R AE S TR K &
it S ZE A [19] 4 H P Bt T AL IsT I N . AN RS TR /KT, LA IRT A P S it 5 75 7K FNVRT 3 A ME B 75 /K AL
A SRR TE KB [20] [21] 7] 53 7K 0% K F1200 . WIS BRI R B ARy DU 28 o Tl A A 2B 25 75 7K A
WA ARG KR KEPE. AR, SRR Tennant (BN & H)&#E 2 0778, H s
ZEHCER AT 45 SR IR AR R, 7 MR RIS LI, 5 A g T

RS TARER MBI A AR K78 UL, R SRR R 2RI, 2B, KK M
KT M RE HESZKEAE N R, /08 P IR X T 5 bR R R AT R ARG AE S TR K BRI
Foditt, TR X R AR S TR /KT AR I R 4% B R (AR

2. EREH&E
2.1. WARXER

IR E DU ALIA MR, T B AEEE A B (73°40'E~96°18'E, 34°25'N~49°10'N), [ifH 166 /7 km?, fi[E+
A 16, MK 154.1 mm, SEEIZEKE 21254 mm, T-246%010~15, JRdALEH T AR #[22]. Bl
MBI K B TR AELS, KT 1 km? 913 108~138 Ak, [IAH 5136~6969 km?, AJJ7/K 520 12 m® (1L X =i
38512 m%; “FJ5 13512 m® A 15 26%) [23] [24]. #7358 570 4T L X s s, e R IX g2 kb
SRR AR R 1B A VA R AR SR N AR 2SR R o 8RR L AR AR 5530 — AR i) R e i, Ll X AFEF K
200~600 mm, ~F*J54FEFE7K 100~200 mm; K Ll Fa i AT AL Bl oK B 2 X 3[25] [26], tLIXFE7K 400 mm LA L,
SR BRI s L PSS LI R Ll A3 A 3 F g T Ak, 1 X AE B 7K 200~550 mm, ~FJR4EF# 7K 100~150 mm;
R AL TR0 B [27], th X AEF%7K 100~500 mm, ~F 54 F47K 50~150 mm; K 1l mg 3 FLIAT
TETT L B 5w 5] R A SRR, Ll X AR R 150~500 mm, P JEAEREK 50~100 mm; Kl g A 1L AR
IRIEI] Je AN TR, ¥4 5000 m LA_F 1l X [28]4E /K & 460~675 mm, -5 X 4EF% /K1Y 30~80 mm., HHtAl I,
L X ORISR RIX ,  H Ll VRTINS JFOATRTE AR S ER X TR AE R AT A AR R I TE R ARG AR /K IR R

2.2. WIS

HRERIA A AP EARRE, BL“10 KAESHERM” 7Dk, BE - ARNX: Bk K
SGER AN (1-0S), FFFE T B KR St T KA R(1-DS); BL “2. MR A KIS REL” R,
ERFESR L, BB =AM AL, A KR EE2-Z) A K (2-B). A KEZEQR-C). MABTIIA %
NSRS £IR(TS) AR A EFOR (SO MR IR ERK(QX). & T RN E T REARM YRR LK
A1 DX R, AT DX A ¥ 5 21 e T ML

2.3. B5MAF%

1 N EASFOKIEN X AL, AR EEESR, ARERR ALK S E AR AN A8
NI ORI M Bt TR TR BT LR, THFTIE i X s =M X AL, A 6 & 1%
IKMACAAERE 4 h HEDEI 1 m B E80OK > 2l BIEASUR. TR X S — MR, AT 2 B
BEFDCIEG %4 1 h AR aeaRdas, A dREES. MRS, MUK LIRSS, T
TR X &N XA, At 2 G B TRE AN TR B, Kok, B KIRE. BoKE. K.
PAb 8K A R AR DGR R = AR T R A
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Table 1. Monitoring points for ecological water consumption of forest and grass in valley

=L SR ESE ST KM S AL
‘ LKA O£ \
X - ; - - — s SR
MRS Rz b4 Hikim = KAE. @R
. 664  88°4311" 434805 1447 o Cg°4300" [—
S 662 834311 434806" 1447 L0 N43°48'07" E88°19', N43°21'
WAk 1447 -
663  88°4311"  43°4806" 1447 B3R m #4K 1103.5m
ST 666 89'0324" 4277607 198 AGO E89°03'24" FUFFE T T MIX
5 %ﬁ;ﬁ 665  89°0320" 427606" 201 10 N42°76'07" E88°38', N42°48'
s g #Eik: —198 m #34k 1.0m
667  89°0336"  4277608" 201
2.4. HEx
FET S WA I AR A B R K AT
BT, | 1037, (8, .) 1P o 8

W ETo AMMEFEAK, mmid; @ ATIEERE: n AHEEEREEHE: o858 | F‘iﬁ%"iﬁi glem®; H; N+
BEG, my i RN AR | B RIERIBE KA, %: S MIRNPRBC LIS KA, %: P AN BN EKE, mm;
d UG B RRET ], d.

TR BE B8 W 21 7 (750~1300 nm) AT YT 21 41 (1300~2500 nm) X 4R S PE RS, S G Jak s il A gl 2E
KAFIK 53 [29], FIFH — B o o] A8 e 37 o DK, - 338 RV A SR AT 1% Rl 23 %o s 0 AR el I e o 1% P 7
FEPE, TR KA G R R, W EE R IRER. AHGEKEE B e i I ([30] [31]:

_p(ha—Ay) _dp(4)
P == s @
X p AR USROG SR A bR 2 BS54 U HESRIN FL R B K
BT ARERESEYPFEK:
ET =ET,xK,-P, ®)
A ET NREREK, mm; ETo AMEIREZARECR, mm; KON REG Po RN E, mm.
ETo HOMMI AR HIRL XGE . KR SiEgiE, 4522 (Penman-Monteith) 2UiH5E, R EL K, 4% R
K. = Zn: ETi/ETOi 4

A 0 VB T BB n OVHEBZE KRB H s ETOESAER | BrBOEK, mm; ETo AREHZEK |
prEcGEECE, mm.
HT AR R KT W IXFEKAE S, RGBT AN [RlAT A e K SR -
Xll’ x|2’ X|3' x|41 = X in

Ko + KX + K%+ + K X,

®)
R>R,,

F>F,,
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A m EBEEFEKIREE, mm; X WAESHREEHE T ko x NTREUE REMBEZERR; R, F vk
AR RBANTT 2 Rans FanWHRRENTT ZIRFHE: a. n NEFEMGIHERFEALL.
AR KR, AIARIBAES KR, SR ASTKEMIERR S

W =[(m-PR,)A]x1000 (6)
q=(W/86400)/d (7
=(W/Q)x100 8)

. WAAESFKE, m’ PoNARWE, mm (BRFKEL 252 %(32] a=0.35~0.52 ‘1% 0.41); A N
Jﬁlimﬁxykmﬁ/\, km?; q RITEASIER, m¥s; d AABIER O E, d B NAESTEKE WIMERRE
Q Hitk, ¢

3. LRENH
3.1. AR EEBEKRDEE

TR K o AR BRI, B ah SR 46 B ik, AR S R AR O 28 B T N 5l 3T NI
WX, EWAERKENESES T X, S aR. ZicE. EigEs e, BAMNEL, £H 5~8 ik
WX [E], 9~12 HIZMITE, 1 HAI 12 HE/h. RIRIRIX B4R . MR FBdas & F bR, 2020
FE43 5124 051, 3.08 mm/d A1 15.0 MI/m?, 2021 424 0.60. 1.74 mm/d A1 10.1 MI/m?;  Fi##HE 7 % T #IX 2020
358 1.84. 4.06 mm/d F1 11.3 MI/m?, 2021 44 2.04. 2.34 mm/d Fi1 7.6 MIm?. A] W, Bk X 4tk .
TS EE LRIER X /N, TR A A e Am S W e 2, X SR X R AR J K 22 25 A0 T /N HE AR AR L
A, IR 2 AT WOGTEEIN AR AR A G, R T B XA M R X AR AR
J5 T 2 SR

3.2. AR ELIHAKD TR

TR K IR B, BRI IX 2020 4F 1 m PR LR AN 35 KR 13.4°CHI 12.7%; 2021 454 8.6°C
M 155%. FIEFEwidbX, 2020 4F 1 m R LR A1 885 7K 3 19.6°CHI 32.4%; 2021 4 14.3°CAHlI 31.3%. X1t H
VA — 58 B KRR TE AR IR S R, R A 8K oy RV AR A, TR IR O X 32 AT IE R KRS
A K 8K HIR AR 08 . M AE KA EIE . RIS KR, BAMNSEY 8, LS 7J<
ROARIATE S 2 5 RS, TS KREA W B E NI R AR T T BIRRS, X 5HPLEKH T
IKAME XK NG O, AR TREBE R K 7 1 75 K

3.3. EHHWFEKEEWRY

RGOS =FER RN, ()R @) 15 BRI A it rodb i AR K
FEK ET (mm/d), A# 2 B, HERFEKERN 12 8 HB A, MEEFEKHI 2 MEX 37585 AM7 %8
HIal, 9 % 12 HFE/K#TRE, 14012 A/ TR X FKBE 5K T B, (HFEKMEET—5, &
Y R NIRRT S AE R R . B 2020 K 2021 SEWEINE L, AEY R K A BE E IR, PR DA
PR K S T AKEE e KGE us HEREE n. MIXHEREE U BEK P 22 18], A A& B E 77 F2 4n = (9)~(10)
Fim:

K, =0.2518—-0.0067T +0.3971e — 0.0966u +0.0219n —0.0033U —0.0054P 9)

K. =0.8567 +0.0096T —0.0761e —0.0662u —0.0189n — 0.0049U + 0.0039P (10)
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WA FEHERBR = 0.791~0.964; J7% F = 4.74~36.76, Siitfai&], ¥ AT IR R = 0.404~0.515
J F=251~3.67 [X[H], KRR MTZ FYHBUFRRENE, BS54 R RIS F 08, mlh
JESFAGA RIS IA B AT K S HL

Table 2. Watershed vegetation water consumption by three monitoring methods for different environments
2. REARIFE = MU 5 A B FEK

4 X RSS! 1 2 3 4 5 6 7 8 9 10 11 12
ET 016 039 068 093 177 187 216 187 140 113 087 0.29
B,
Ke 015 021 028 032 039 044 052 051 046 051 046 0.30
2020
ET 023 036 123 177 300 283 310 365 347 203 117 035
oo
Ke 025 028 031 033 035 035 043 049 059 056 054 0.37
ET 016 029 058 087 152 160 19 145 127 077 040 0.19
IBIIR
Ke¢ 014 017 026 029 035 041 046 045 046 035 019 0.12
2021
ET 029 082 174 257 419 417 432 371 300 200 073 0.26
oyt

Ke 028 036 046 048 050 055 054 054 058 054 036 0.23

4, FIEHAESIET KD
4.1, EEFEKBEE

TR A 7K B 3 2 A S T K AT SRR 2, 45 23 ANILIE[33] [34] 33 S ACE M A K 44 NIAEE SR
W, AT FISIA S RE KRR RB T . e 3 MR K. 5RRERZMUEHE, DIREAERIER 44
ARG 2009~2019 FFHTRER, HEAFRBEY 25, BHEERBESAFRREAEIRER, DiZg
RGN M B 4 2B, 4% 2X(6) 19 (A1 A A5 HE e B B /KRR B (75 A8 RUIK) « 1 FE 7K B BE (FI B A 8B 7K) o
< 124 23 ANtk 2020 2 2021 AFRIA MRELFFEKGREE, FTLACEH, SCTW ATHE . 2R B 25 98T 45 IR I
SEFEKOR AT & AR ST RIS EE T AN SRR K SR AN . ST IR I
AL KRR, B D ST iR, JUH R R MO SR T 52X s B LLBRORT FE AT PR ST ek

700
1 PP TYE————
b3 T8 b B T T 0 /K S (i)
. 536 B 5 5 R KSR 5 L /%
= 36 509 499 455 4 DI RSHERBIE (L %
g W | 0o o PO 446435 430 422 419 415 412
%\x 400 369 368 354 344
= 300 278 268 266
=S
g 200
~
EIOOEOS178777521987665886 &5
é|
f 0 Mimmmnn L
s Vil SOV S SN </ & S & S $
KRR XSTOR B33 % \> %&\ ’& Q) /&)
A ETG TS LTI TS @5 K &P &
” \ e K7 & & G P N
YR & o8 <

() 2020 4 Wl 73 Hr
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600
516 504 476 0 ] AR R T TR e TR A R 7K 8 B/ (mny/a)
=500 F g "% 452 B 55 KFEK SR BE & B /%
00 - 3661359 350 346 ,,
EE’ 321 303 303 297 295 295 292
300
= 231 227 218 217
2 191 189
w200 -
b= 100 | 98
=100 - 288 o J6s 67
= Haan
#H o U

\? 5&} \Q \? <\ N X(/Q\ 4“\\ {Q\ /<>\/5</Q\ <+/ /\Q\’&{Q\ 4&@\ 4&@\ <\<>\ {?\ {Q\ \g?\
% & P ®
%f S ’%2%9@%“ “@%‘\% IOt
)6/( 5@ )%) % Q % @' f\j\ \éﬁ‘\

(b) 2021 4 W 43 AT 4B

Figure 1. Annual net water consumption intensity of ecological vegetation in the basin

B 1 RS SERERFEKRE

KRR EETREREX e, fLAEMREMMA R L Z R, BKDEKZIDESEMIX, g, R
TR R AL A R M T 2 R 1L 636, 4EF%/K 150~200 mm, 4EZE K& 1700~2000 mm. 20 #7145 555 7 e
HIE K U RIS A .

4.2. Elh\ﬁiﬁaﬁ'ﬁ7k—

4.2.1. FIREHIFEZKER

HH L 1 D5 XA S0 A A A 45 90 R 52 7K T e ) 48 PR R 7 /K S At o YT 9 A6 A R B A2 K T AR 2 % R It v
FE[35]5EMATE R o H LU T AR S BR IR A B2 S 4, SR A AT 8 L AT B P 52 iR [36], H L TR SR
X T K E 9842 km, P35 F 1916 m, AT SETG I 52K H AN 18,857 km?,  HI 43 il 1 BL R PR IX
P VAT AR 45 T 43 PR A ol A K A2 K THTRR 188.6 75 hm? (A D).

422, RIBEBKBRERLE

MBAEDTKESPERNA 3, TR XA MREL TR #5190 6 7 K E (5 A R%K), 2020~2021 424
216.18~203.07 12 m*; § /K EFNH R #K), 2020~2021 4N 204.16~189.57 12 m*. ~F R R iEEH>1 km?
IAFEA K 135.363 12 m®, B #hZE I 60.200 12 m® T EALLS A, TR . EURES RO, £
o i S 8P SR 3 E 7.000 12 mPs B R AL 3.610 12 m® 4 DT iH AN 57 B30 AR OT R
Hgil; e AT A 0.300 12 m® RIEH Tl T WK 0.163 12 m® Rl X T s mEE At
X 1.100 42 m® Ll i7~F J5 B B3] s TR AR FLAS T 45V IR (X 57.323 42 m® 1307t 180 K2 3L T b B 58 A 1 530
BA] 5 7R VAT 3.58 A2 m® AT Ui ol o b 7 2 R v R A A A s WA AVES KT AR 0.100 12 mP AR
JERNI; HRIEFELS 0.477 12 m® VIR B/NE ARSI AN TR 0.710 42 m® FECT RV B /NE A B
ELATH] AL 40t A R FD I 0.800 12 m®. AR ZSIRBE I 7 K RIFALARIAL 1 L 2020~2021 4F 25.6%~23.8%. HIK 2 &
H, E*HF@%m%mm&mﬁwm¢UﬁﬁﬁEﬁ AL, BS T FIHL. WAty BTsedi. BEAR5E.
. B R, L B, H%% B o FTRARI 5 LR AT 5 AL BT EhEdR . g, N A
WSRO X AR /NAT B ALPRAL. BERL. B . RH AR X . AT, PSR X R e e K K
ﬁﬁEEQMEﬁmEmEWIEEIO
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423 ESERRMEEE

AR SRR AR T 23 DX I Br b v 42 BRI BB ANT[37], el 0 X R B RE /K S5 AR T (1] 3) B, W]
PMEFEK 1 2 8 HIZ AN, 8 AZJGRZHT I 1%, H4FEKIEN S5 EFERm A A F2DARUUIE . R,
AR EBEHORE K RIS RHIE SRR AR =R, A B e Ut e R

Table 3. Ecological water demand in plain area of Xinjiang basin (Unit: 10% m®)
F3 HMBERETPERESEKEEBA: 1Zmd)

AR HE A ISV
N N, S, N, N, FIARY i) By v v /0/
VRN R S| kmi A E ke SOMIEBFKE s kR AT R RTRAL S 5 H%
2020 £F 2021 4 2020 4 2021 £ 2020 4E 2021 4¢
TEIk Ctasel) 0.000 2.04 1.79 1.36 1.06 5.5 43
Farhzs  FTEhads i 60.200 7148  67.77 70.01  66.36 63.0 59.7
TE IR Ik 7.000 8.71 8.42 8.27 8.00 19.5 18.8
A BRI 0.000 9.33 11.24 3.14 3.95 2.0 25
B FRIE(A- 5720 3.610 6.67 6.02 6.06 5.43 15.7 14.1
LERF SEARFH 0.300 1.33 1.10 1.28 1.05 11.8 9.7
I =i TR IR 0.163 2.05 1.65 2.03 1.65 22.1 18.0
o] B2 A 23 3] [X 1.100 1.71 1.60 1.65 1.54 16.0 14.9
LM FFFLI i 57.323 66.60 64.82  66.16  64.38 63.2 61.5
R se s Bl e 50 3.580 6.85 5.80 6.69 5.64 9.9 8.4
T WA 7 V] 0.100 8.23 7.17 7.35 6.31 12.1 10.4
Wefl RIS IR 0.477 6.18 4.89 5.90 461 8.6 6.7
FIH R0 FH YT 3k 0.710 7.66 6.62 7.43 6.40 8.3 7.1
T B AT 0.800 17.44 1384 16.82  13.18 8.6 6.7
L 135.363 216.18 203.07 204.16 189.57 25.6 23.8
700 r
< @ 20204
S 600 -
= W 20214F
EEH 500 - | O47H
K=
& 400 ¢
N
E 300 |-
Rl
ﬁj’ﬁ 200 r
:f,jlo.o -
iH 0.0 L
g P R @x@& @)%v %& BT RTOB g;% @*%%\ &
e »

Figure 2. Proportion of annual runoff of ecological clean water channels in plain area
2. FRRESSERKIMEFERELLLSH

DOI: 10.12677/jwrr.2023.121005 43 TK BRI 5T


https://doi.org/10.12677/jwrr.2023.121005

T X E R IR AL R K = i

3000 [———— 4 120 4000 — 4 160
I ] _| [ M|
| | R ] 3500 | B il |‘| 140
O | 100 s000 | | ET H 120
s 00 | BBIRBCHEK % E, HTIRIX FEAK £
= RS FEK = & 2500 SEFKFEK 1 1005
Fo <
60 mé“ 2000 %
= 5% 1500 =
40 ¥ é #
=7 000 | b
20 500
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Figure 3. Relationship between ecological water consumption and river runoff in the monitoring area of the basin
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