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(P EBRE G A S IEEMEGE HO IR T 5 XA S R A S0 E , dbat 100085)

FEE . BEE /KRS G H 22280, 5K AR RIS T2 Ml sk B2 IR SR B i B 2825 40, A HEshdb st AR K2 2 R,
A58 32 FH ENVIRO-GRO BLAVBL SR 817 6 5 T2 K i i ek Rz shal e, IR 39643 BREA T 100, 463+ 1 R [R]
TR R K ERI2 SRR 7> B . S5 RRH mKE | WL (KB, Pt L Eh B (EC, ) AR {E 41 1
HINT 29.5% ., 97.2% ., 197. 8% ; VEWEIIARXT +HEK A2 S A K (EARSTHIE T -5 rh £ 50 i BBUE L a3
FEE KSR (EC, ) M 0.6, 1.2, 2.4 dS-m "R AAME T | SEA T EC, AEIIME A HIINT 23.7% | 97.2% . 208.5% , Bk
TR T LR o BRI B LR th AR Ak, SRR, BRI 5T R AR KL, ST A R o) SRR 255 i L A
R (B 860 IR L wifk.

REBIA PR WEE; bk £3EE Sy ENVIRO-GRO A

FESES. X131.3; X53 XEFRIRES. A XEHS. 0250-3301(2012)12-4100-08

Simulation of Effect of Irrigation with Reclaimed Water on Soil Water-Salt

Movement by ENVIRO-GRO Model

LU Si-dan, CHEN Wei-ping, WANG Mei-e

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: As the conflict between water supply and demand, wastewater reuse has become an important measure, which can relieve
the water shortage in Beijing. In order to promote safe irrigation with reclaimed water and prevent soil salinisation, the dynamic
transport of salts in urban soils of Beijing, a city of water shortage, under irrigation of reclaimed water was simulated by ENVIRO-GRO
model in this research. The accumulation trends of soil salinity were predicted. Simultaneously, it investigated the effects of different
irrigation practices on soil water-salt movement and salt accumulation. Results indicated that annual averages of soil salinity (EC,)
increased 29. 5% , 97.2% , 197. 8% respectively, with the higher irrigation, normal irrigation, and low irrigation under equilibrium
conditions. Irrigation frequency had little effect on soil salt-water movement, and soil salt accumulation was in a downward trend with
low frequency of irrigation. Under equilibrium conditions, annual averages of EC_ increased 23.7% , 97.2% , 208. 5% respectively,
with irrigation water salinity (EC,) 0.6, 1.2, 2.4 dS:m™'. Soil salinity increased slightly with EC, = 0.6 dS-m™', while soil
salinization did not appear. Totally, the growth of Blue grass was not influenced by soil salinity under equilibrium conditions with the
regular irrigation in Beijing, but mild soil salinization appeared.

Key words :reclaimed water; irrigation; urban green space; soil salinity; ENVIRO-GRO model
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WE5E T DL R B Carsel 251 YR 2T 45 51 | 155

BZBOE LR 2. BOR T4y TP BRI 0. 02
em®h ™" A IRECREC L em! .

&1 100 em TEHTEFM, FEF, EC, EHNS T
Table 1~ Soil texture, soil bulk density, and EC, at the 100 cm soil profile

I H 0~20 cm 20 ~40 c¢cm 40 ~60 cm 60 ~80 c¢cm 80 ~ 100 cm
T B+ e+t B+ [ = [ =
TR E /g cm 3 1.610 1.520 1. 500 1. 460 1. 460
EC./dS-m ™! 1.872 1.777 1.512 1.524 1. 407
F2 demEMTEAFINZESH
Table 2 Average soil hydrodynamic parameters in Beijing

SIS 0~20 cm 20 ~40 cm 40 ~60 cm 60 ~80 cm 80 ~100 cm
6,/cm® -cm 3 0. 061 0.071 0.053 0.051 0. 064
0 cm® «cm 3 0.43 0.47 0.42 0.41 0.43

K /cm®-h~! 1.48 2.16 1.24 0. 86 0. 84
a/cm ! 0.01 0.02 0.02 0.01 0.01

n 1.53 1.55 1.46 1.43 1.21

1.2.2 ZEHUK(ET) Wi (BN 1.2 ET) | HEBEREL(FK 4).

£ FAO Penman-Monteith 23218 HHESEZAE
YIZEBUR & (ET,) , A XFEE T KHAES ., KX
R R WS R R, Rk Aoh .
0.408A(R, - G) +v u, (e, —e,)
A+7y(1 +0.34u,)

ET, =

(14)
K ET, #6SHEYZERUL & (mm-d ") R, $61E
Yy B A SRS (M) - (m*-d ™) ], G $5 3%
PORRZE (M- (m*-d™") ], T3 2 m &AL HF
PSR (C) ,u, 382 m BB RGE (m-s™') e, 78
TRIZEVAE (kPa) e, 6 EPRZE VR (kPa) ,A $5 7
PR MR 0 &R (kPa-C '),y 1RIRIE W B
(kPa-°C ™").

AR ET, (E 02 3. ], Jb 5t R
FEAENET. 8 AR EENES, 6 A, HIEH
rifa AT Sy PR S Rer T el bl

SBRMEYIZERCE (ET) F5 8 i 1EY 2 80(K,) it
FHEIE. YERIR A K — R mT LR o b pn i | Pk
AR L RIS BB, A B K, (T
PLE S A RS ES R, KAk EERGRT HERE
Al IR G 28] (% R PR 53, Bt A ) 1 A K R IR 2 e
LSRN A0 SR /0N | DR 24 4 A /N et ( RIAR 4
A KA+ HEK A T 2R R, 2R R
FENZERAE ; H A A K R DU 25
IR SO EEE R, AP R LR BR N £
F Sk AT E IR AL, AR B AT A g
HE R BRI K, {8, 285 Mg i

FBORBEB & | BT E B S % S0k
[20,21],IF45E6 8 A M ET(E, #EME S EI8 ET H
) 1.2 £, BP 892.3 mm. H:H i247 ENVIRO-GRO
RREARY I 4 F 1 5 I A, 2% R i, LR TR T
JE AT AR A K EE. B RN 3222 Ry /N B PR TR
K ECHBEHN 0.3 dS-m ™, Ik A9 FF- A2 K K R i3 A
1.2 dS'm™".

1.2.3 HEYERKSRIL

M B8R (Blue grass) A9 A4 K # A 78
ENVIRO-GRO 71 rp LR I 45 A= K B 8] 32 2R 79
d, RIS R 339 d, AR BRI A 135 d(5 A
f)) I B BOR AR R AE 10 em LU B+ )E
qj,lﬂj,lﬁﬁ Zsoy\JS cm,ngﬂﬂ 15 cm.

RAEC AL > BAOREE 2 2 1 3K
H/AMEN =500 em, Ik FIZEAE P A9 AL KoK 2 5105
M), T AP A 2R A K B B ) 50% B, 480K
FOh —1200 em. BLAh, SECEHEEL S W38 B (E -2
KRR 2.7 dS-m ™" 28 H AR KB 2 22 35
Wi AR R BE R B 50% IR a3 xRk o 11
dS-m ™'y {5 R AE KA LR M5 19 dSem P
1.3 BN &

R L 2 R KR B T R R 1 AH O S
WK P A ST I T AN [ I A 15 AR
TS, E T 3 AE R DR A K 7 R
KR, EY R R 1.5 5 (1.5 ET =
1014.7 mm) ; @R H & B AP A K /K &b 17
WERDIEH WL MR 78 R ) 1.2 4% (1.2 ET =
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892.3 mm) ; @R A THH Y5 K 1 /K S 47
B, RO KHEBE, VEP) 28 O BERY 0. 8 15(0.8 ET =
597.4 mm). HR, 7EIER BEBE N iE T RHIOR
(1 3 FEBEUR, B, Pt .3 A N ArJF

AUEIE,3 ARE3 d—K,4 ARZIGHMA O3 d
—K, @F5d Wk, @7 d K fh,%E3
PR b B HE MK BT R, 0.6 dS-m ™" ([ 3K
K),1.2dSem ™ (FFAAK) L 2.4 dSem T (FRAEK).

®3 LESEFHAKSEE. BREEE, NE, BWE., H3EE. ET, "

Table 3 Long-time average daily maximum temperature, daily minimum temperature, wind speed, rainfall, relative humidity, and ET, in Beijing

i FHRERE CFHRMGEE  FHRE FHENE  CPHEREE RSN ET,
7 /C /°C /C /mes”! /mm /% Jmm-d-!
1 1.8 ~8.5 -3.7 2.6 3.68 43.6 1.2
2 5.0 -5.6 ~0.7 2.8 4,97 41.3 1.7
3 1.5 0.3 5.8 3.1 11. 04 40.0 2.9
4 20.3 7.9 14.2 3.2 23.60 4.6 4.5
5 26.0 13.6 19.9 2.8 37.07 49.9 5.5
6 30.2 18.8 24. 4 2.4 67.23 57.5 5.8
7 30.9 22.0 26.2 2.0 112.79 68. 4 4.9
8 29.6 20.7 24.8 1.8 82. 68 71,1 4.2
9 25.8 14.8 20.0 2.0 45. 83 64. 6 3.5
10 19. 1 7.8 13. 1 2.1 30. 39 56.9 2.5
11 10.0 0.0 4.6 2.4 11.32 53.4 1.5
12 3.7 -5.9 ~L.5 2.5 2.12 46. 4 1.2

1) FPPH B iR | P H R GRE | SFERRIE | SFRIXGEOR A T i E RN G EE , F AR i | ARk H T E g A

c

x4 BERRNEKE, K B, ZREREBE, EHE. ERXE
Table 4  Growth stages, K

evaporation, transpiration, irrigation, and irrigation times for Blue grass

WHE (A -H) AR K, M8 #KEm/em-h™'  FEWE/cm-h! HEEE B/ mm TR
03-21 ~03-31 EIEe| 0.30 0. 004 0. 000 30 3
04-01 ~04-20 e AR K3 0.30 ~0.75 0. 000 0.006 ~0.014 %0 3
04-21 ~04-30 ] 0.75 0. 000 0.014 1
05-01 ~05-31 ] 0.75 0. 000 0.017 110 5
06-01 ~06-30 i 0.75 0. 000 0.018 80 3
07-01 ~07-31 ] 0.75 0. 000 0.015 25 2
08-01 ~08-31 4] 0.75 0. 000 0.013 30 3
09-01 ~09-30 ek ] 0.75 0. 000 0.011 50 4
10-01 ~10-12 4] 0.75 0. 000 0. 008 30 2
10-13 ~10-31 J&i 34 0.75 ~0.65 0. 000 0. 008 ~0. 007 3
11-01 ~11-30 J&i 19 0.75 ~0. 65 0. 000 0. 005 ~0. 004 25 5
12-01 ~ 12-06 J&i 9 0.75 ~0. 65 0. 000 0. 004 ~0. 003 0 0
. HIEWE K D S R (% 5) (0
2 #ER5itie

2.1 FAEKE W T b R O3 3 40 A A R AR

R

ARFFELL 1.2 BT, H .

1.2 dS m

A K REIR R AR R b s R IHE . B & 1 T, 3
PR EVEBE T, 118 EC, AF 34 {8 b & HE WE AT B iy 38
TV 32 ¥ 164 hn . 3P, MBI RN 1.5 ET, 1.2
ET BF55 4 a iKBPPAPIRES , YRR 0. 8 ET BHER
13 a IR BPPARRAS P EC, 4EXE 503G T
29.5% . 97.2% . 197.8% . FAE/KHEWE R EHhr&AE
b R, HEEEK D R L R

i BRI BN, A K I A SO O
[EREAPS SOR LYUNI R VERE S= A1V N

1 R AERE TR K R R, RIZ 0
~5 cm EMWEINT 19.4% ,5 ~40 em 2K T
35.0% ,90 ~ 100 cm +JZ¥EN T 131.2% ; & M
BT, RZ0~5cm M T 70.2% ,5 ~40 cm
TEWIT 3.0%,90 ~ 100 em +JZ BT
217.0% ; TKHEM T, R)JZ0~5 em 3G T
201. 1% ,5 ~40 em LJZHIN T 59. 4% ,90 ~ 100 cm
TR T 422.0% . RIZES R, FEENNFER
J2 32 BN E R S5 TR A A T A e, H LR AR R
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WEBEEPERE (Zy, =5 em) ; IKZHD RHE
SR RE B A R R A, )2 R 20 1) 1 oAk
AR 2B ARBTTErh LR I I T B> A 7R 4%

87 G, Al BEE TR p 4 SR 5 S K B g o
SHREE S 2P, (AR R 8] 45 S B 1%
ek, dE FE A IER D AS KRBT B

LJR5F FAL (20, 40, 60, 80 em) B TP HIA
8 0 S ——— =
— .S ET . "-.”
- - = 12ET 20l I m G
E gF ----08ET { = ® LSET
3 . S 4 A 12ET
5 5 4l . " ¥ 08ET
53] . = . A\
o 4T . % A Y
ﬁ N ._,_'_\.‘J\ PEVANAVAVAN A % 60 . e -
RSV AVAVAVAVAVAVAVAVAVAY 'y Y
= 80 F == .- —————— .
e A ¥
0 I 1 100 A 2 e
0 3 [ 9 12 15 0 4 6 8
I iil/a 13384 b ik EC/dS-m™!
E1 AEZERET 100 cm TEH EC, HWEM EC, EEEH T
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