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Fig.1 Flow chart of the SD model of an irrigation district's eco ~ envi water requi t
1 RITH
Table 1 Model variables
xR aX '3 & 34
Variable Meaning Variable Meaning
SFHL Bk B Area of protective forest PFHLZ Bij 3 Ak i #1144 B Increase rate of area of protective forest
STRL RRHEB Area of natural forest SGQCSGD M X ¥ A ¥ i B Initial farmland area of irrigation distri
SLD FRHB T B Area of forest SCZRJLH A AWBLE B Urban green area per capita
SHD MK BB Area of river surface PHDSL T BRI KR Coefficient of water loss resulting from river leakage
wCY it & Quantity of sediment STGHC SBHHR B E B Area of forest retumed from farmland
WHLZF FIH 7 KX & Evaporation of rivers WHDSS  FN4 ¥ ® kK Water requirement for silt earrying in rivers
WKDZF # i Z AR Evapotranspiration of forest WHDSL FIH BN %R Water loss resulting from river leakage
SGQGD X BEHE B Area irrigation district WDNIS ZAER B REK I Average annual precipitation
WSYLS L3 K & Water from upper reaches PTKSL INEEB IR R Coefficient of water loss resulting from reservoir leakage
WHLZFS ¥ ¥ 7 2 ¥ River evaporation potential PTGHC BBFEE R Coeflicient of grassland d from farmland
SCD B E B Area of grassland PCQGDS] & X B #1459, % Decrease rate of farmland area in imigation district
WCDZSF Hib B AR Evep piration of grassland WLDSH o IR K B Water requi for forest
PGDP GDP 4 % GDP growth rate WZBSH  HBUEHIFHM KR Water requi for vegetati
SYLSL L #3k ¥R Silt from upper reaches SSKDNXS  KESLEFHEKHB Average area of reservoir water surface
CDPBH GDP 54k Change of GDP VTKST IRFEK 64K B Cubic content of reservoir water
SYLLH B BILTE B Area of gardening WTKZFS Y X P Evaporation potential of reservoir
PCZH AL Urbanization rate PRK A B3 Natural growth rate of population
NCZRK WA O Utban population WIKZFS SRR A% B Water loss resulting from reservoir evaporation
STRCD FAREHE B Arca of natural grassland SYT £ E B Fish-pond area
NGQRK B X A0 Population of irrigation distri WTKSH WL B M K B Water requirement for reservoir eco-environment
STK SEFETE B Area of reservoirs WCDSH B BT R KR Water requi for grassland i
RKBH A B354k Population change WHLSH FHRFREEEFHET KR Water requi for river subsy
GDPRJ A3 GDP GDP per capita WYLZS E ARG Y 2B Evapotranspiration of garden plants
FHLBH  BY#*HKZE{L Change of protective forest wezvisy HRARKRMLESTFRT AR Waier rquirement for usban garden
eco-environment
WIKSL  SHEB R Leskage of reservoirs wogen ~ TERESFHF AR Water roquirement for ' in imiga-

tion district
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Table 2 Calculation of the environmental subsystem of an irrigation district

G 4 HEAE
Variable Content of the calculation

Tk p Ak
Variable Content of the calculation

SFHL INTEG( FHLBH + SFHL, SFHLCS)
WLDSH SLD x WLDZSF
SGQGD INTEG(SGQGDBH + SGQGD, SGQGDCS)
STGHC SGQGD x PTGHC
WCDSH WCDZSF x SCD
WHDSS WSYLS/(SYLSL - WCY)

WHDSL VHS x PHDSL

WHLZF (WHLZFS - WDNJS) x SHD
WTKSL VTKST x PTKSL
WTKZFS (WTKZF - WDNJS) x STK
SCZRJLH 6.7766 x LN(GDPRJ/7.9) - 44.388'%)
SYLLH NCZRK x SCZRJLH
WCZYLSH SYLLH x WYLZS
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Table 3 Calculation of the social subsystem
of an irrigation district

% & Variable HH AZ Content of the calculation
PCZH 4.563 x LN(GDPRJ/7.9) - 6.162
NCZRK NGQRK x PCZH
GDPR] GDP/NGQRK
3.4 HAKE

EXBREREEREFTKEEEMRES, ER
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HWE5LHRASEH—BEURERGHSLRELRH
—BHRE, AREENETIEERESFETK
BRGEHH¥ERF A VENSM (F E KRG+ 1
“Check Model” #1“Units Check” #F 77 4 B4 25 #38 & #
RE, MEAN—BHE HERRNEAHRERYE,
EREFRIEBEHES.

4 HERERIR
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BEHNBEAWEX CRREELNHTAERZ—,
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4.3 BRBHRER

B SDERGE, BAENREXEEFK
TREHHEZER(RS). NEBSHTLUFL, EX
ASHETKEEZFEHEM, B 2005 F£H 6 413.7
7 m?, K3 2010 4E49 6 804.4 F w®, FE| 2020 4F
97 128.70 o, B S5 5 B 2030 4549 8 369.3 i o,
FEHRE B A’ £, EURERKRRLES
H12.90 42 o, E S HET AR LK T F SR
i 4.97%ZE K 6.49% , FE WK 6.08%0.
ERIKEFER, ARALRBASHETKROH KD
MR &4 T 238, 7E 2005 ~ 2020 4E 2 8] i K B /MY
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Table 4 SD model parameter settings of eco 1 water in an irrig district
Va&ri:le 205 2010 2020 Vﬁ:}e 2005 20 2020
PFHLZ( %) 2.7 2.9 3.2 PRK(%0) 3.2 3.4 3.1
WLDZSF(mm) 48.6 48.6 43.6 PGDP(%) 15 12 10
PGQGDSI(%0) 13 12 10 SYT(km?) 6.4 7.2 7.5
PTGHC(%0) 27 29 2 VTKST( x 10° m’) 3.4 3.3 3.41
WSDZSF(mm) 168.7 168.7 168.7 WHLZFS(mm) 1110 1110 1110

25 EBVREARESHERAREVHRNTRLER
Table 5 Simulation results of eco-environmental
water requirement model in Baojixia irrigation district

Vfiile 2005 2010 2020 2030
WZBSH(10*m) 393.5 735.1 1112.4 2259.3
WCZYLSH(10'm®)  335.2 384.2 465.0 536.7
WHLSH(10'm®)  4925.5 4925.5 4749.3 4754.4
WTKSH(10'm’) 759.5 759.5 802.4 818.8
WGQSH(10'm®)  6413.7 6804.4 7128.7 8369.3
5 HBw5EN

1) SDEBFEATHRAERASRERK
B MU MENESRAENSBT LR, Rk
TUAEHRTMETFHSNTEKERTBEWIES
FERS5EHREANAET KRN,

2) BIFHRMT ‘K - 4£EB -HESEBHBE
(R ERRENDEFTH. A, ZERTLET
BESH MAFRHELFKBMER , AT VERE
B KR EEERBIE,

3) ASCLAE G X Bl AT T IBR 9T, 45
BEAZHEXESHHETEKEBEL 6.08%FE
Wk ZRNEEFEEERSHT, ZERIEEH
EESBRERE.
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Study on water requirement for eco-environment in the northern large-scale
irrigation districts based on system dynamics

LIU Zhan-bao', WEI Xiso-mei', ZHANG Yan-ni*, BAI Jing®
(1. College of Water Conservancy and Architectural Engineering, Northwest A & F University , Yangling, Shaanxi 712100, China;
2. College of Water Conservancy and Hydroelectric Power , Hebei University of Engineering, Handan 056021, China)

Abstract: Based on the theory of ecological imigation district, this paper discussed the contents of the northermn
large-scale irrigation districts’ water requirement for eco-environment, and defined it for the maintenance of healthy water
requirement for irrigation districts’ ecosystem. Using the system dynamics approach, it constructed a system dynamics
(SD) model of water requirement for eco-environment of irrigation districts. Taking Baojixia Irrigation District in Shaanxi
Province as an example, it also simulated the water demand for its eco-environment from 2005 to 2030. The results show
that the water demand for ecological environment in Baojixia irrigation district increases at the rate of 6.08%0 per year.
And this irrigated area is developing in the same direction as an eco-irrigation district.

Keywords: ecological irmrigation district; water requirement for eco-environment; system dynamics (SD);
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Study on the infiltration model and factors affecting the parametérs of stony-soil

YANG Yan-fen', WANG Quan-jiu''2, ZENG Chen®, LIU Jian-jun', LI Tao'
(1. Water Resources Institwte , Xi’ an University of Technology, Xi' an, Shaanxi 710048, China;
2. State Key Laboratory of Soil Erosion and Dry Land Farming on the Loess Plateau, Institute of Soil and Water Conservation ,
Chinese Academy of Sciences and Ministry of Water Resources, Northwest A & F University , Yangh’ng, Shanxi 712100, China)

Abstract: Four kinds of rock fragment content and five kinds of particle size were chosen and pure soil was used as
control, and 20 groups of one dimensional vertical ponding infiltration experiments and 20 groups of measured saturated
hydraulic conductivity experiments were conducted to analyze the effect of rock fragment content on water movement pa-
rameters of stony-soil media and the applicability of water movement model. The major findings are as follows: some pa-
rameters in Green ~ Ampt formula, Philip formula and one dimensional vertical algebraic model decrease with the increase
of rock fragment content at first, and then increase, and decrease again at last. The applicability of the model is different
from rock fragment particle size. When the particle size is between 0.5 ~ 3 cm, one dimensional vertical algebraic model
could describe with relative accuracy of the saturated hydraulic conductivity of stony-soil media, and the saturated hy-
draulic conductivity of stony-soil media described by Green ~ Ampt formula has higher precision when the particle size is
3~5cm.

Keywords: stony-soil media; rock fragment content; water movement parameters; water movement model; applica-

bility of the model



