5 34 4 5 FE MR R LR Vol.34 No.5
2016 4F 09 Agricultural Research in the Arid Areas Sept. 2016

X EHS :1000-7601(2016)05-0222-05 doi: 10.7606/] . issn. 1000-7601.2016.05 .34

FrEh i il £ESIMEEKRAR
— | .75 AL

T AR RLEER, KT

(L H KRBT, i 224 7300005 2. HR &K AT R L4507, HlF 2291 730000)

W E: TEARAARANEAREEAARRZAGARBEAR RS EENRNER KPP MEKE LA
PREE IR A K SRR S F R 2 — | RBER AEX B BT Ui A N AR AT IR LR R AR T W8 A A F K
B, BT ETRKMEE AR BTG AR LR ORI TR RENESTRERTEMER, LB T
EAMHTREGNESATREEAFERE AT HELE T &, EANTHERLH, G A + i 4N 2013 EHWME
W ARERES AR ARBENS ATELERESTEFEAELFH 1.90x 10° m* . 1.00 x 10° m
1.11x 10° m*.0.83 x 10° m*.0.68 x 10° n® \2.70 x 10° m*, R¥E E A H B T s P I & M AR R IR 5 £ A FIW,
T AKYIRO R A EIE AR ARG AR AR R R E KSR EATREERE, 75 KRS
ARRBE - FH E PGNP HE AR AESKEER, AEASELBBEAR  BHRITHET
ESRY EARRNRR T AN ESFAXEREME,

KER: BT ZMN E5FREFAHET ;5%

RESES: TV213.4,X143,X171  SCEAARE: A

Eco-environmental water requirement in the middle reaches
oasis of Shulehe River Basin

—Calculation method and parameter
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(1. Gansu Research Institute for Water Conservancy , Lanzhou, Gansu 730000, China;
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Abstract: Eco-environmental water requirement in arid inland river basin is one of key scientific problems in the
reasonable allocation and management of water resources and the eco-environmental protection and construction in arid re-
gions. According to different types of eco-environmental water requirement in the middle reaches oasis of Shulehe river
basin, quantification model of eco-environmental water requirement for plain regions of the middle reaches oasis of Shule-
he river basin was established and the calculation method of eco — environmental water requirement was put forward. The
research result indicated that eco — environmental water requirement of natural vegetation, basic eco-environmental water
requirement, transportation sand eco-environment water requirement, recharge of watercourse seepage water requirement,
water surface evaporation eco-environmental water requirement, marsh eco — environmental water requirement were 1.90
x10%m®, 1.00x 108 m®, 1.11x 108 m®, 0.83 x 108 m®, 0.68 x 108 m® and 2.70 x 10® m® in 2013, respectively. Ac-
cording to environmental status and the aim of ecological protection, optimal configuration and comprehensive management
of water resources would need to be enhanced, the proportion of ecological water use and agricultural water use, and con-
figuration quantity of water resources in different area and different usage department would be harmonized, comprehen-
sive utilization efficiency of water resources would be heightened in the middle reaches oasis of Shulehe river basin. The
recent and future ecological protection and restoration aim will be further established in the middle reaches oasis of Shule-

he river basin. The significant zone of ecological governance will be ascertained, which the threshold and suitable quanti-
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ty of ecological water requirement were calculated under different protection aim in the middle reaches oasis of Shule river

basin.

Keywords: the middle reaches of Shulehe river basin; oasis; eco-environmental water requirement; calculation

method; parameter
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Table 1  Evaporation of water surface and precipitation in different months
Wi H 1 Month s
ftem 1 2 3 4 5 6 7 8 9 10 1 12 Annual
S [
ARk T 1.25 1.90 4.89 4.50 7.61 8.96 13.11 10.48 5.48 1.99 2.07 1.55 63.78
Average precipitation
K 46.2
. .29 77.77 183.93 320.61 388.01 369.64 353.92 346.26 269.84 194.03 103.03 51.54 2704.87
Average evaporation
F2 FERBKERSEEHMAHKSM
Table 2 The vegetation coefficients and buried depth of phreatic water in arid regions
WKL Buried depth of phreatic water/m 1.00 1.50 2.00 2.50 3.00 3.50 4.00
FHBE RN AL Vegetation coefficients 1.98 1.63 1.56 1.45 1.38 1.29 1.00
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Table 3 Assessment results of evaporation of buried depth of phreatic water in the middle reaches oasis of Shulehe River Basin

KR /m

K AWK 7% & it Month evaporation of buried depth of phreatic water/mm

Buried depth of Afnil

phreatic water 1 2 3 4 5 6 7 8 9 10 11 12
1.0 4.2 239 56.4 98.3 119.0 113.4 108.6 106.2 8.8 59.5 31.6 15.8 829.7
1.5 9.2 155 36.6 639 77.3 73.6 70.5 9.0 53.8 38.7 20.5 10.3 538.9
2.0 5.5 9.3 22.0 383 46.4 4.2 423 414 323 232 123 6.2 323.4
2.5 3.0 50 11.8 205 24.8 23.7 2.7 222 173 12.4 6.6 3.3 173.2
3.0 1.3 2.2 5.3 9.2 11.1 10.6  10.1 9.9 7.7 5.6 2.9 1.5 7.4
3.5 0.4 0.7 1.7 2.9 3.6 3.4 3.3 3.2 2.5 1.8 0.9 0.5 24.9
4.0 0.1 0.1 0.2 0.4 0.5 0.5 0.5 0.5 0.4 0.3 0.1 0.1 3.6
4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 4 Assessment results of evapotranspiration of different vegetation unit area in the middle reaches oasis of Shulehe River Basin

R K
Buried depth

of groundwater

e H I 2R A
Land use types

Average buried depth of

R N K& R =
S H T KRR B /%4& Evaporation of buried
Vegetation

. depth of phreatic water
coefficients

/m groundwater on evaporation/m /(m’+hm=?)
Mt Forest land 1.0~4.5 2.0 1.56 5045.44
HEAMMH Shrub forest land 1.0~4.0 3.0 1.38 1067.77
Fi kL Open forest land 1.5~5.0 3.5 1.29 320.72
HiAtb A A Others forest land 2.0~6.0 4.0 1.00 35.70
1o T B O
High degree of coverage grassland 1.0~3.5 2.3 1.63 2822.31
Hh B
Middle degree of coverage grassland 2.0~3.0 3.0 1.38 1067.71

f2f BE

P B 2.0~4.0 4.0 1.00 35.70
Low degree of coverage grassland
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Table 5 Calculation result of eco-environmental base flow in Shulehe River Basin
A4y Month
BiH Ttem
1 2 3 5 6 7 8 9 10 11 12

ZAE AR/ (s
Annual month average runoff
ZAE H /Mt /(s
Annual month least runoff

FAREA IR T KR/ (108 m?)
Month basic eco-environmental water 0.09 0.10 0.17

requirement

6.55 7.17 11.50

3.45 3.70 6.60

10.40 5.54 4.39 11.20 16.50 5.92 4.15 7.81 7.04

5.61 1.20 1.42 2.34  3.28 1.76  1.65 4.19 3.31
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