H18% HsW ] 2K ) 2K H B 2R B AR e 2 4R Vol.I8 No.5

20204 10 H October, 2020

Journal of China Institute of Water Resources and Hydropower Research

XEHEE:1672-3031(2020)05-0361-08

MEATFRTERARMRAEERESEKRRERAR

P

RER, K W, F L NREL, EOA, REEL K4, KA
(1. R EDKADK B EFDR I RE, dbat 1000385 2. BRI K i BRI 45 B0 Ry, B 38 K5F 830000;
3. AN TR KFIES TR, Wi A 832003
4. R EBFEE PR S S HIREE ST, B 8 OKRSE 830001)

FEE A T A AR SRR KR 20 WA B e K S 6B 5 W R AR 0 A SRR K S T A K A S O
FE V] P Q0 A R 0 R A S (R R, AR5 e A S T IE R RE K B, RS IE B K G R AR AE B AR AR K
ZIME IR R, SRR (DZEFERKEMET, MER T RAH LN 6.46x10° m*, Hrh, 7Kk 4t
53 0 B 20 B8 3.5 10° 1 2.65x10° m*, 4% 5 ] 45 & ) 58.88% F11 41.12% 5 (2) il FH ] 37 K 4K il 0k ) 2 A5 5 K &
1.37x10° m®, V[ & UK St ol DA 2 AR AR K ok o Rtk ARG IA N FF R T IE L 0GRS 352 00 T i A
WA TR, AT LA/ KT Z8 &, 32 R K BE ), SE AR PO R AR AR IR B, R RIKE TR R
SRAE Y .
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P2 14 B4R T M A S BURT LT BE BRI AT S E — BT B e 1L 3 T 0 P 8 R
1, A EH T R ARCAH 3 [ B ORI R K AL 55, SORHLE 48 R KRR SRS E A AL, HAE Ry
S LE R, E WA e v AR R 0, A R AL 2= BT 2Y 319 km,
VB BEETCNIX o %] Bl T8 B R 3H AR i 2 R TG B8 500 ~ 3500 m Z (8], B 58 2
1750 mo oy {0 Brok = B T, WLE VDR E, WHRZL, e AL, FEHn PR
bR R ¥ AN e A, BbRE I RN R, EREK S AR R SR e U R AR R
AR, DRI FE T R T S 3 — S S O R L5 A A A T TR 5 . AR, AR
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DX, g3 A ] B K A 5 T B RE K d 2 B9 G AR, B T SRR K R, BRITIIE B K S R
SR A 25 VK 2 8] Y e i 1 3ok AR, DA S 9 T A R e A ) K BT A P Bt R S
B, OB — AR I ORI R R S iR PR R S %

2 BWRSIE

2.1 FARKHER  FHWER S A ORI, A AR v EURE T G, PE S R 8 i e
S, W ] 2 4 5F 8 (1962—2012) 72 B 29 44,0842 m™* o 11 FEL ST 37 4 J8 7 S0 59 45 2 9 4 K o
S, AEREK AR 5.4~ 89.6 mm, AEFEK MK 2159 ~ 3137 mm o PN S AKSCEE, 4R BIhE
Je AT b By [l A0 ve CHE i 00 S5 30R A 2F L g g A B S E LR (il i) Sk A v,
R ] T A M R A 1 B . RN TR 95% L b i N 2R TE Bl At oK BRI R AR T T K R g A
TR 0 A AT B, A 3 I A P o3 A S N ZEIBOK T B (B 1) .

22 BURSRIR  AWEIE K ORGSR IR TR
AR i B AE B SRy 5 R FE ) O B B Ry, M TR AU 0
L B CH ED R I8 T =4 M (http : //www.cma. n:_/—,""f,' '
gov.en/) , & &KL PE YR T Landsat 8 OLI_TIRS T & , \\;
T 2 T M HE A ] 5 P = Wl Chitp s //www.gscloud. R

BERAAKOBRRTEE

en/), A4 HEE 30 m.
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231 #EAREMGELAE AKBFIEIESE 20154E 8 A iy
Landsat 8 OLI_TIRS I & & &% s , WIS X ik
i, FH ENVI 5.3 2 & R # 8, RS, 7.
1 Bexf AR A5 1 38 BGRB8 U T i
R AN A R R B4, KR R i o s SR (5
PN IR AT, AR A ) S B B K R
5o B JE X ERMGGE T D B  RIR R . BB
BYAEAL B, AR [ SR A b U R UL R A )
RIER, A5 IER. HIEE K Google Earth [H]
b T BERE T RS AR, N R AL B A
K FNHLAE B Wi B 4 25 0 vk b AT fg s, e IR 1
e R S & A s R R BER 4 28 bR HE ) (GB/T
21010-2017 ) 5 J5 Az i - 1ib 78 5 254 o

232 MK E KL K
R SR B E B

W, =A, E, k

& B
Yoo koo

= WRAKR

& A T

0 _K"?

FIEFH - i
O oeicm  [am kot
e  THCAn |7

gy g Wit
e ,a#‘k_ﬂm/ﬁf

s

- ¥ )ﬁ?(m‘gmf

*

e g

Pl L BT XA B R R 3 T G B € 38 SR

T JH 7K T 2 ) T K B RUAE Y B Lz — o R ] T 3 T T K T 2

(1)

A WO K ZE K, 10" m's B8 BAR 20 em /K T 28 % TOULIN 4 7K 107 26 & 4, mm, BURTEE ]
PR GG 28 R AR BF B s kKRS R R, A 238 BRI 3 A R ORI S0 R BT i
JR 3 55 1A I T B 20 0,625 A I BOKTRNIAR , m®, SR JH B I 36 1 O 1k AR A

233 MARAEZFAGE  WOKZERKE ST TR ARG AT 12O T KIS Bl . AR
SOF KRR A, T 2200 o R A I M R AR B, R R K e Ay o DU, AR
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A WORRBHE KR, 10°m’s AHRBSE R A, hm's W, g RS 755 — iR /K B IR
RIS K% &/, mm,
R TG L (A, ) 3 5 2 SRR 1 AR A, LA 2015 48 8 T 0 AU REL A A3 A Sy B ol s WK ZE R (W) 2
IKFE R AT BRI ST KR S5, DABT4E R0 R A SO HE w0, AT,
W;i=aE¢(1—hi/hm“f (3)
X o, bRERAR, Hibal052, bR2.51"; h WHIBEEE T K, m; b, WK ZE
KPR, m; E, 020 cmZE L MZE LR, mm.
234 FHIIE AHFGE R K B R T R K
W, =W, -W,-W,-W,+W, (4)
X WO SR W, A W, A O S X L R K R W, oA B K R W, X
)] B N 0% gl g K ity W,k i B ] 0 K

3 gER 55540
3.1 SUEKEREMESHT ST ARCCUENTMEYE, 205 A RE(2007—2016 £ 43 1) 1 H ] 7%

el AL, FFEa A T ARPRORK RS B I PR E RS R, APRME 2 s, b, MR+
TR K 2 Sy SRS A Ak B e K St kK 2 L

12 25
. 10 F —e— skt ——e-- YT E L : ..... Y
£ = -
= = 15 [
x B
ﬂg = 10 - ot »=0.93x-5.23
il M}LII sb e [ ) R2% = 0.96
T )
0.
0 . 1 1 1 1 1
5 100 15 20 25 30 35
At ek x 108/m?
(a) 20 & (b) M # T il it

P2 IR T 3 o AR A g 7

i 2Ca) AT L, A Tk K i E A 7T—10 H 6y, 10 244F 11 7 —22 4 6 JJ i T
KZIL, WIRMEEE . B 2016 45 LIS, 4 F 3R K B8 KB (4 1t 8x10° m®), 4 85 T 1K o i
HY5 B A BN o6 R o IWNAEPRRERE , AW F 5K &5 8 8T oK & 2 8% EAHE
KR (E2(b)), WRIFLIER AL ME SR A, ST RkK /N T 5.23x10" m’ B, 14 55 W7 ek
ANEH KT M E 3 B,

DAAE Sy RUBE R EH o) 30 4% 3 o DA R Tl 483 4 1 TR .

AR VR %, RT3 2007—2016 4F K B 31 25 A T 4.29x 10" ~ 9.45%10° m” Z [], 537 T 4 o] $5%
AT 134.48x10" ~ 296.24x10" m'/km Z 6], i, 2009 45 ] BEK S FE A /N, 2010 4F 0] BE ] 451 7K
Ko DL 2011 4E 8 BRI 3t S8l S0 2555 0 B AR AS 58 O R, X 43 B 2007—2011 4E F12012—2016
A I S [ IF BEAR U B A R, R UL WL A A B 2 JE T U Sl K R A B S G, Ty R R e K
TR T — B B R R T 20.32%, M Wi E AR TGN T 123.96% ;T i K AR (38 T IR oK
H¥piskkEzZ O EE LRI Z /N 49%, ZIRIRES73%.

32 WEKERMEESE AU RN T 5 B GE R 2K KRB IR S, K2R R
KRR (OB IE WA, WEB K S8R E 2, BRI %2,

FRAEZ 2 0 1, 2007—2016 4F Al FH ] 37 2% & 7K A T 2.51x10° ~ 4.68x 10" m’ Z ], {4 3.80x

10° m’, T Y 58.88%; BIRKEA T 1.18x10°~ 5.04x10° m’, HIME K 2.66x10° m’, 5 ] i w0 & i
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F 1 T BB AR A S

Ay KAKEEXT10Ym® X 10%m® R /% AT 5 % 107/ (m*/km ) M AR G x 10%/m?
2007 8.80 5.92 67.27 185.58 2.88
2008 11.19 8.40 75.07 263.32 2.79
2009 5.81 4.29 73.84 134.48 1.52
2010 30.60 9.45 30.88 296.24 21.15
2011 14.13 7.91 55.98 247.96 6.22
2012 21.87 6.80 31.09 213.17 15.07
2013 26.05 4.69 18.00 147.02 21.35
2014 13.13 5.22 39.78 163.72 7.91
2015 20.58 5.15 25.04 161.55 15.43
2016 24.44 6.80 27.84 213.30 17.64
2007—2011 ¥ {E 14.11 7.19 51.00 225.52 6.91
2012—2016 ¥ {i 21.21 5.73 28.35 179.69 15.48
2007—2016 ¥ {E 17.66 6.46 44.48 202.60 11.20

F 2 R R  E y e

VINTF: Y2 [ 3E % s
AR AR
KA x10°/m’ it /% K x10%m’ A7 /%
2007 2.93 49.55 2.99 50.45
2008 3.36 39.97 5.04 60.03
2009 251 58.50 1.78 41.50
2010 4.68 49.53 4.77 50.47
2011 3.72 47.00 4.19 53.00
2012 4.15 61.08 2.65 38.92
2013 3.56 75.89 1.13 24.11
2014 3.30 63.11 1.93 36.89
2015 4.18 81.20 0.97 18.80
2016 5.63 82.72 1.18 17.28
2007—2011 4 F#(H 3.44 47.82 3.75 52.18
2012—2016 45 F- #(H 4.16 72.64 1.57 27.42
2007—2016 4 F-#{H 3.80 58.88 2.66 41.20

41.20% o £ B 3 ST 01 25 A iR BROE UG , T IE B IR K A R B, K 26 R K B T
21%, F3HE KK bR R 1 72.64% .

41 ] R K i S KT 78 R R E B R AT -G, il 3Ca) o, RN TR e T K T
KR AR B A EA G, R ERSROK R, WA TE, FEEER R B 3(h) MK 3(c) %
B E B R K & 5 YR K B TR E M LR, (HSR— kK& B M BEE /i — 4k K & 1)
B, AT B R K R B D G AR b R g . L S TR AT R R VT T A ) A8 B B T R W 4
Er K FE G R /N T B A T S R K RGO, T N R G, M 9 A REBE B OR . kT
L, 2R R RaE I AR R TE R K T AT R0 4 T B R R RE
33 MHEMFRAAERESTAK M EEMEER TR, FHER TR AN . oA 5 R %
A3 AR AEITAE RS 3 km LAY, IR 7 55 5 M A0 A0 £ T R AR 7 ke 22 PN, R R AR A 2 1) 40 A 15 O L TR 4

H A 2 358 A0 FH) T R SR A AR AR TR K B, S ECRTBE(51720) . BT /R (51730) A~ [ % 9%
LB 2000—2016 4F 20 em 725 & L75 & 5 8005 19 2 451 B8 (1425 mm) , VE R i 5% DX A 08 76 25 L 4L
s MW I R B 5 22 (O [ B LRI K WU G A A IR AR )RR A S R, IR 3

AR A 228 J A 1 2 SR S R KSR A B, A B AS [ A Bl SIS A B TR A T K SRS A, T AR R T
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.00 . o00 =0.01x2.00-0.25x+4.67
5 soofF o - 5.00 F ®  R=0.06 .
= 0w’ = L o
Z 400r P . z 400 .
x30F e X300 el -
] . L pATe
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1.00 |- 1.00 F ° o
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~0.00 1000 2000 3000  40.00 0.00 1000 2000  30.00  40.00
Ferk i x 10%m? Fesk i x 108/m?
(a) MAFESROK i 5 AR ZE L i (b4 K i MAER TR
6.00
. y=0.02x2.00-0.90x+9.77
o S00F 4 R*=0.77
£ 400 : ’
=
x 3.00 [ .
i)
2 2.00 [ ° . I
1.00 | o 0o
000 1 1 1
0.00 10.00 20.00 30.00

SRk x 108/m?
(©)H4EB KR SHT—4oRk R
3 RKESZARBMBIREN LR

P 1
e [ sk INEEET SN RO
v croe I oo [ Immsmee | | wioexoum
L4 T30 DR T 43 A 15
F3 I VK B TR A R

WK R fm 1.0 1.5 2.0 2.5 3.0 3.5 4.0
RIS A YA 1.98 1.63 1.56 1.45 1.38 1.29 1.00

B, AREUR T AR AR T K, AR 4R
Fea R T GRS A 6 TR S e

TR Y A1 THE APty B bt SR PR R R &t
WK VR /m 1.5~4.0 2.5~6.0 3.0~8.0 1.0~3.5 2.5~4.0 >3.5
FHELP Y HE R /m 2.5 3.5 4.0 1.5 2.5 3.5
1 /hm? 8768.07 9770.13 498.96 9800.19 33235.83 149629.7 211702.86
AT K E % 10%m’ 0.12 0.02 <0.01 0.42 0.47 0.33 1.37

FRHEE 4T 0, RN T3 AR K 1.37x10° m, o 2 78 36 i 2 b 1 o 78 =5 3 5 1 75 K it
W%, G BT KRB 39% M 32%, bk AE ST KRR, AR 0.01x10" m', H AT, 0
T 2 AR 45 (2007—2016) B IR K 2498 2.65x10° m®, 5P TIRAEB A S F KR 265, Rk E
T 38 95 T 7K B 5E 4 PTG A R FE ST 3 R AR A A S T K R
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4 g

41 FHAFRESEKE MWW APRBEL, BEAW TRA M . AR . stk &
W PE R bR R RE R IR AT T E R b 2% R E B3 I D 1432.4, 4973 392.1, 2343.8. 867.3,
392.1 m*/hm™ "', 3T W5 AT A5 ] T 0 K 4R Bt A A5 T KB 1.28%10° m’,

XoF E A3 AT P 3 AR A R BT R R AR AR AE ST K SRS R (RS AT, BT
AN, AT R AT R 2 RR, A (UAE AR A ST KEEZRKTFS50%, &. F. K
o P R AR ST KR 22 50 BN 45.33% . 38.69% 1 43.74% . ASHIF ST BUW Ry 12 A 1 A [ AR 2
T 7K 1 e KA 2 R0 % e /M 22 A Sy 000 R SR A B 2 S T K R (Y L, AT LR BT O K AR R
A BT KA T 0.99%10° ~ 1.66x10° m* 22 Ji] .

5 RIS vk 0 T A R R A AR K i M LA (i x10°'m’)
ke syl A Mt THEAR M B 1R L i o B S R G755 o &t
WK ZE R 0.12 0.02 <0.01 0.42 0.47 0.33 1.37
[AESVER R7S 0.13 0.05 <0.01 0.23 0.29 0.59 1.28
ZHRKRME 0.13 0.05 <0.01 0.42 0.47 0.59 1.66
T RME 0.12 0.02 <0.01 0.23 0.29 0.33 0.99

G3Ah A 2 R EAG HR FE R G R R AR A TR K R 5.52x10° m, P K g A L g
W& AT 5 1 T T 0 3 4% T AR 4 A T RUR Y, L T R R R O T R R TR, R O T Lo
W, I A A T K R /N T R T 3R AR B A S T K B R 1/3(1.84x10° m), /N FABESE
o Z2 A S 29T T 8 T K i 2.65% 10" m' .

W T B X KRR A BT AT, 4—6 A EHImR S, 7—9 H 4y Ak sy . 9k
VER NI L ~ 20BN, T LA BRI B R R, DR, (RS A KRR (A B
JE ., BRI AR AR AR R R TR K, T IE B A X AR A T A P R T — 2l R AR AR T R R K .
42 AERESEBESTKRZEHER I LEBFIRIE TR, 54 UM S5 55 0 MO B e
TR K 43 W38 44 TR X K 15 TR K B A SR s B R B OR R, (B b R G e T
90% , HELEAKFITIT & IR 10%, HEERERAEARY ", Wik, T2 5% T 20X, #
KR K R R T R A BT SR A R K AR . MR K5 e S KA R 4 e R U T R T Y
DB R, I B b Sk 5 3R A i 3 B HE Dy 2 S T i 0 v K 2 s R R R L N 1) ¢ HE T 0 A
XEAR /N o S K I 30 ok 5 O S T K i R AR E R AR, DRI RTINSl b K B Ak G R K K
K ZE R SRR T AE

FEREANIE BRI R, i R e VD 78 I E AR B GE i AR R U, TR T B R A AR DU R A
VIRUZ, HoAME R M . B b R B L E R, MR AR A R, T K 5 MR K AR
B R B, X DA R R K - T K e A R L T I B K i, DR e AR B R R A
9 77 T A B T 08 R K R, BT R R S K T SR ZE R . ST, ARSI
T 3 5 T 7K A B b K B AE o R KR 2 R T AR R A 41.29% , X5 A USSR R R
AL 2 T R 2K 5 1T K0 Ak R 5L 43.36% A1 -

I SC A S o2 B A AT I T YR S, T TE RE AR . T R AL, AR MK R KA B 4R
T, KT TG S R RSN, EE T b 4 R SR AR A 25K R L 2 R DR D o MR MR K S Bl ik T
SEE, T B K R A RN S E TR L B R BN 2K 5 M TR K A K T 3 AE b, R T
T KSR AR A A AR S8 T K, T RLE G b Fe K S R K Bk R L A K K
(1] 245 45 G 435 0000 3 KD 25 KSR ML R A S T K . AN, S5 B T YT 5 AT L X4 A v K
WL, e T RS 2 A A S VR B, B A R T T 3 TR R AR 0 A S R S s A
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4.3 FOHAFRAESR K AHE R BRI I 2 —, ) T B R W R K = 2
SR 11.20x10° m’ (2007—2016) , (4 [ 35 B 437 4% T 17 72 07 45k 149 25% 0 28 Ml 9 46 4 1 0 L YA]
TR E 2 R RB I, AN T RUK I 24 B 28 & B 0.64x10° m’, )3 2 i it 0.065%x10° m”,
18 %5 K 8= 6.56x10° m', X —45 G AR AR KZES, FEEFHE N R T 5A7R 76 5K 0918 % K
i, IR HZE L RSB IR KRB .

O KRBTSRI, 0 18 0 X KRR i e KRB F HA AR, i 3E & 2 R AR
1235, WSR2 W 0 R TR ARUHT G OSSR AE M o SR T R YT A S8R R B T AT 20 AESR AN A BN,k
7T 55 B A Y L DR AS B S A g SRR [ 3 A FEIRT T 98 O T A 4 O R BUIE I8 G, T
SR TR, KEEK, WEE R RIE R T2V, IR AR R R B Ak S

AR W AE TS B K T 28 Al R, F T s K I S SRR IR, TR TR
[F] e 7K 15 L I T S K D28 K i o AR R TRl AT, 2 EUE LT, WA K AL T R
A, K TE /N T8 SR . BROAR K IR 2 K T BUE /N L (ELIRT IR T 2K A3 -5 9T 0 K T K A AR, TR sy
IR K75 % 5K 28 & A 22 TE L, W] LAY oK T 28 R RT3 . SOk (3 ] /K T 28 & it 55 /0N 32 2 J IR
AT RS K 28 38 o ARt A28 B T

5 g5l

AT G EE T AR SOk W AR | 3 R ) R R AR R AR, AT TR LR T I A 4 2 2 ik
T, IR AR AR AR AT TR, 45 RY . (DZEEERK T, AN TR i 2y
N 6.46x10" m’(2007—2016), VA5 K 44.48%, PN IAT 51 55 202.60x 10° m'/km  DAIATH5 14 20 B
F, K& L8R N 3.5x10" m’, SR 58.88%, Bi/KE N 2.65x10° m’, 5 41.12%; (2)F1H#F
TR SR AR T KR 1.37x10" m’, T8 B /K & o] DU 2 R o A B OK B ok o R T 23R, AL
ATDAYA KT 28 &, s FH K BE T, SR T IR SR A KRl B, OR3P KA T 0 R R A -

224 R FE Y IR 2 — W R A L A S FUER K, REZ 34740 m’, MAIPEZE 22440 m’;
e g A i L X e A K R AR T AR BT A 53642 m”, S X6 A B AR 3 T RE ) 3k B
20% , FEA RS2 TR S RARMGESTF KM EEZOR, @0 EREEEhREAES
W) 1R R, 3 R R K AR A ki Vs R

& % X #:

[0 ] e, Wik, e, 45 . BT JFAI 0T 98 = DB V2 U 0 0 T oK A I R ZR R (0] L ok IR £
2012, 34 (5): 1241-1247 .
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Relationship between runoff loss and ecological water requirements

of the desert riparian vegetation in Hotan River

LONG Aihua', ZHANG Pei', LI Jiang’, DENG Xiaoya', WANG Jie’,

XU Hailiang', ZHANG Ji’, ZHANG Guangpeng’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, Chinas
2. Xinjiang Water Resources and Hydropower Planning and Design Administration, Urumqi 830000, Chinas
3. College of Water and Architectural Engineering, Shihezi University, Shihezi 832003, China;
4. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830001, China)

Abstract: River leakage is one of the crucial ways to support riparian ecosystems in arid regions, while
our understanding of river leakage process in the inland rivers of arid regions in China is insufficient.
Here, this study in Hotan River seeks to 1) assess and quantify the ecological water requirements of the re-
maining desert riparian vegetation, and 2) understand whether the ecological water requirements of the des-
ert riparian vegetation can be satisfied by the river leakage loss. To do so, ecological water requirements of
the desert riparian vegetation was estimated based on recommended values of single desert plant water
needs provided by historical literature and the area of each plant cover type provided by remote-sensing im-
age. The total runoff losses of the Hotan River during the period from 2007 to 2016 were calculated from
the water balance equation. Results show that total runoff losses are 0.646 km' in Hotan River during the
study period. Evaporative water loss from the river channel is 0.38 km', which accounts for as much as
58.82% of the runoff losses in Hotan River, while the loss amount from river leakage is 0.266 km®, ac-
counting for 41.18% of the total runoff losses. In particular, the amount from river leakage can satisfy the
ecological water requirements of the desert riparian vegetation (0.137km?). Our current findings do support
the conclusion that river regulation reduces the vapor evaporation and enhances the water delivery efficiency
without affecting the environmental water needs. The outcomes of this research may accomplish large-scale
river regulation goals in both research and management, and help to protect and regenerate the desert ripar-
ian vegetation in many arid regions.

Keywords: runoff loss; river leakage; ecological water demand of the desert reparian vegetation; Hotan

River
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