5 35 55 6 ] FEHXRLHFR Vol.35 No.6
2017 4 11 H Agricultural Research in the Arid Areas Nov. 2017

SLE S :1000-7601(2017)06-0235-09 doi: 10.7606/] . issn. 1000-7601 . 2017 .06 34

A0 AT 4 A RS AR P AT £k Xl E MR

WEME REE, RO, HRA

(1. B2 e i A A5 S MBI S T B S Sp N AL S E A S8 2, T S8 KSF 8300115
2. BB RS, LAt 100049)

W OE: AARPOENXNEARETERNFRTRRTREZAREAEZE S URTET TZEANE
BRAP AR E T EN B, BBRAE TR ARKE, 0% KRB AR 3o B X2 8 FA
FEREFWEARPLUER  ARZABKERERERLAETENATX E T RRRBERAESFALE, £
ARERPUERIM T AR LL, £R2EKW. (1) RRRAAEUBRN PN EL LAY I AESHAR/IEH
R;(2) THERAERHBEEMESBRE/MEH R EE ) AAETHE S5~8 km F1 8~ 15 km 0 ;5 (3) RAMH
ERFARLLN 8.85x 108 m*;(4) HF T BAE, AXZRERFLLE 2K 13.79% 108 m* 12,14 x 10° m*,10.68
x108 5 (5) ABRFMALHENREH T ARMEILELZLH A 2.0~4.0mF2.0~2.5m, H TAFRXRELL H 6.07 x 10°
me RAFRABANFEARE Ee—EF—E5" WAL RRERNFHS 8T B XA MR E SR 4K
EREEE,

KW EARP L H TR AT A ESE ;T AR

RESES: S181.6  XEIRER: A

Preliminary study on delimitation of ecological protection red
line in Hotan River Basin

GUO Hong-wei'"?, XU Hai-liang', LING Hong-bo', YAN Jun-jie'"
(1. State Key Laboratory of Desert and Qasis Ecology, Xinjiang Institute of Ecology and Geography , CAS,
Urumgi , Xinjiang 830011, China; 2. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: The delimitation of ecological protection red line is possessed important significance to guarantee the sus-
tainable development of continental river basin in arid zone. Therefore, the objective of this paper was to discuss the suit-
able delimitation scheme of ecological protection red lines, and choose the Hotan River Basin as study area. Based on
analysis of the distribution characteristics of the natural vegetation, the two different grade of ecological protection red line
zones were divided, meanwhile the natural vegetation ecological water demand red line, ecological flow protection red line
and groundwater protection red line were calculated and delimited by the phreatic evaporation method and base flow pro-
portion method. The results showed that: (1) The natural vegetation in the Hotan River Basin was divided into the key e-
cological function area and ecological sensitive or fragile area. (2) The key ecological function area and ecological sensi-
tive or fragile area in the lower reaches were major distributed 5 ~ 8 km and 8 ~ 15 km from the river course, respective-
ly. (3) The natural vegetation ecological water demand red line was 8.85 x 10 m*. (4) In the wet year, normal year
and dry year, the ecological flow protection red lines were 13.79 x 10° m®, 12.14 x 10® m® and 10.68 x 10® m® respec-
tively. (5) The groundwater table red line for natural and artificial oasis were 2.0 ~4.0 m and 2.0 ~ 2.5 m respective-
ly, the groundwater exploitation red line was 6.07 x 10° m®. This research not only provides scientific guidance for the
coordinated development of “society — economy — ecology” in the Hotan River Basin, but also offers reference for the de-
limitation of ecological protection red lines in similar basin of arid area.

Keywords: ecological protection red line; Hotan River Basin; ecological water requirements; ecological basic flow;

groundwater protection
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Fig.1 The natural vegetation distribution in the Hotan River Basin
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Table 1 ~ The k, values under different groundwater tables
R KGR /m RIS AES

Groundwater table Vegetation influence coefficient
<1.25 1.98
1.25~1.75 1.63
1.75~2.25 1.56
2.25~2.75 1.45
2.75~3.25 1.38
3.25~4 1.29
>4 1.00
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Table 2 The grade of met — dry year index

FREG BBUIER EREL Z R FAGAE LY
Met- and dry- Cumulative ~ Wet- and dry year Wet- and
year grade frequency  variation index( Z) dry-year type
1 >70% 7Z>0.54 FIKAE Wet-year
2 30% ~70% -0.54< Z<0.54 FIKAFE Normal-year
3 <30% 7Z<-0.54 Rk Dry year
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Fig.2 The natural vegetation distribution areas
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Table 3  The natural vegetation distribution areas

in the Hotan River Basin

iH Bl B2 B3 =S

Item Section I~ Section 2 Section 3 Total
ZRJ# East bank 1551.94 133.48 769.89 2455.30
P4 West bank 174.80  1432.88 905.88 2513.57
B¢ River bank 1726.74  1566.36 1675.78 4968 .87
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Fig.3 The cumulative frequency distribution of the natural vegetation in Hotan River Basin
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Table 4  The fitted curve equations of the natural vegetation cumulative frequency distribution
X=X 2
B ) KAIRFE B A7 Fitting equation: f(x) = ae[ ’0'5( _bo) ]
River section River bank Natural vegetation
a b X R? P
2= =78 55 High-covered 100.24 5.28 6.95 0.92 <0.01
[i)z=
" West bank A3 Low-covered 522.45 17.93 40.47 0.97 <0.01
Bl
Section 1 s FiH 3 High-covered 2.41 % 10 186.56 1210.49 0.97 <0.01
KiF
East bank A 5 Low-covered 102.64 19.87 44.78 0.99 <0.01
TR Wi B i High-covered 99.77 22.89 41.52 0.96 <0.01
B2 West bank B Low-covered 101.40 22.61 52.79 0.99 <0.01
Section 2 s B % High-covered 103.92 4.00 4.54 0.92 0.02
AR
East bank R Low-covered 100.57 3.59 5.66 0.99 <0.01
=3 =74 % High-covere . . . . <0.
i 55 High d 105.47 9.01 9.49 0.68 0.01
JL X i W-covere . . . . <0.
B3 West bank K8 Lo d 105.11 5.34 11.29 0.97 0.01
Section 3 g 3% High-covered 104.72 15.24 13.71 0.57 <0.01

East bank R E Low-covered 100.68 9.80 17.46 0.96 <0.01




240 TR A AT

o535 &

XL 3 AN TiR) I 8 YT 30 B T o 7 R AT
T SR AR A R 2R AU T R A TR AR
A5 B YR 25 T0] B 2 ey AR i AL 1 3 A1 3 L
FLARRE, BE 1 VU 90% LA 1 s 8 5 A g R 7
TP B AT AE R 16 4.5 ~6.6 km f16.8~7.9
km, M4 FEAE 48.2 ~ 51.5 km #134.7 ~ 40.3 km; X 2
VU 909% LA I 11 8 B e 4 R 7 55 0 20 AT i
9 A BEYATE 31.3 ~ 41.6 km A1 41.8 ~49.0 km,
KRN 2.4~3.5km H14.0~5.3 km; Bt 3 P9/ 90%
DA b i v 2 T A RV S A o3 ) o A AE 4.5 ~
6.6 km f18.3~9.7 km, R/ F 4 5.3~9.1 km f112.8
~16.3 kmo IR SRAE YL 73 A0 K St 30 v 7 e A
T AT V7 T AP I Y A A R
3.2.3 RAMHBAESKIPLLE 200847 H
KIS ARAF A ERE 7 B 5 g i A 4 [ AR 2

THAE X R Y2006 e A [ s B G R 43 A 45 7K R
AR X K - ORAE X Bl AUV DX A ) S A A g
AL K R UK X | 3y UK A Ak
BRURR X S5 A 25 AR DX/ G 55 X R B0 A0 FH Yo 45 Yo Bt
T P AL SR RS SR 43 A 2 R A ) T 5 1 AR S
fE, LATE N R 2R SEAT FIE RS 2 ARG )
RIRMPE BB ALK RS STIREX, i
TFINT I P R A i P R DX, Rk AR O B A
20% VAW IR A% A R DL B B 55 R T 20%
M RIR B A A RURR X/ 535 X, Yl 37 = Yo 3
WA PG S5 A X, A R R AR P JE A F 10%
~ 20% I 4 ol IR T3 8 R DA B 55 BEAE 10% ~
20% M RAR B (] 4) o 25 PR3 X 20 A7 3 Bl (LABE
B R G A BUECEROR ) L S

Wy e AT R
arakax riverfcq_r}qal

15 Xiaota

Hotan River

X Ecological sensitive or fragile areas

Key ecological function areas

4 FHTRERAERESRIPLER

Fig.4  Ecological protection red line areas of natural vegetation in Hotan River Basin
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Table 5 The distribution ranges of the key ecological function

areas and ecological sensitive or fragile areas

A S HURIX.
ez W RS o
. . . /HEsE X
River River Key ecological . ..
. . Ecological sensitive
section bank function areas

or fragile areas

Bl PG5t West bank 4.5~6.6 6.8~7.9
Section I #iH* Fast bank  48.2~51.5 34.7~40.3
B2 Vij# Westbank  31.3~41.6 41.8~49.0
Section 2 /ZE2 East bank 2.4~3.5 4.0~5.3
B3 PHj7t West bank 4.5~6.6 8.3~9.7
Section 3 #f& Fast bank 5.3~9.1 12.8~16.3
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Table 6 The ecological water requirements of the key ecological function areas and ecological sensitive or fragile areas

B 1 Section 1

B 2 Section 2 B 3 Section 3

AL X - - -
Ecological red line area vy K [Lies K [Lies KE
West bank East bank West bank East bank West bank East bank
SR IhREIX
BERE .jJHZ . 0.67 1.33 1.55 0.42 1.65 1.63
Key ecological function areas
SHURIX X
E!E ﬁi E/Hf@%ﬁ[ . 0.02 0.58 0.51 0.02 0.26 0.21
Ecological sensitive or fragile areas
&7t Total 0.69 1.91 2.06 0.44 1.91 1.84
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Fig.5 The variation of wet and dry year-flow of the Hotan River
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Table 7 The ecological basic flow in different
hydrological year of the Hotan River

SiH FRAE OPKE MK
) High-flow Normal-flow Low-flow
Item
year year year
FAR BT E 4/ 10° m?
Average flow of high-and low-flow 55.17 43.36 34.69
type
LEBIEEL o 1.11 1.10
SR LB T,/ % 25 28 31
A HE A S,/10° 13.79 12.14 10.68
i Z ARV H A %
Proportion accounting for of the 31 27 24

annual average runoff
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