55 30 &2 3 ) 7 iy #l 2%
ENVIRONMENTAL SCIENCE

Vol.30,No.3
Mar. , 2009

RANAERMELEKDZRIMETHREY

2R, sk, e vE ", kT

Q1. R B ot TS 5 T 1438 55 AR P el i I K T S S =, B e R AR S R G E SR I, B 2100085 2.
FERFHA B A BE, LT 1000495 3. VATHE K2 /K SCK B2 5 /KR LRERL % [H X B R 980 %, i a0 210098)

FEZE: WV H DNDC #224 ( denitrification-decomposition model )X 31V ~T J5 1) $L B S Ji /N i 4k RAR S TR 38K 315 T
VR R SARDEEAT T ALALL 7K G A5 ) FH B0 0 P 0 E 2 AR R W), B 1 m R AR K B R A R LK T8
TR RN 23R LI % i PR AU 4 5 AR, UL 5 SEDMMEL R A R R B B B T 0.94Cn = 40D+ 0.66Cn = 49)+ 0.89Cn = 400 F1
0.94Cn =39, B AR ZE W4 34 15.66 mm- 2.66 mgekg™"~ 9.00 mm F10.94 kg*hm ™ A% 5L 7E i 35030 [ PR ASE 4L &5 SR 1, 4
FHFOKREARE R AL 2 4 PR R AR AR E AR, LI I/K B IR B 220 ~ 327 mm 200, W HEFEM R BT
73.1~100.6 kg*hm™> Z 8] . 7K EU R (10225 T8 0N 8] 43 A7 AN 349, 9 2R g 77 1) DX 4 [0 s gl X = b 1 43 AT X 96K 2 i i) 32 32
e Tt AT REWE SR BRI 2 G . HEBERT A 2, AR E H LUK 3 A S ROK AR AE BE ) 22, J2 5 B0 3K AR 2k g 2 22 R IR
SFKHRIA: DNDC BB RAR SO IRk 7K 780 s B AW

PESES X2 NERIR: A XEHS:0250-3301(2009)03-0864-06

Simulating Soil Water Drainage and Nitrogen Leaching in Tianranwenyanqu Basin
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Abstract: Soil water drainage and nitrogen leaching in Tianranwenyanqu Basin was simulated using DNDC model. The model was validated by
data of the water and nitrogen controlling experiment in the basin. The correlation coefficients between simulated and measured values of daily 1
m soil water storage lower boundary NO; -N concentration soil water drainage and nitrogen leaching were 0.94(n =40), 0.66(n =49),
0.89Cn =40), 0.94(n =39); and RMSEs were 15.66 mm,2.66 mg*kg™'»9.00 mm,0.94 kg*hm™?, respectively. The validated model was
then used to simulate soil water drainage and nitrogen leaching in the basin. The results show that; under multi-year average climate and
conventional management condition, annual soil water drainage and nitrogen leaching of winter-wheat and summer-corn rotation fields in this
basin were 220-327 mm and 73.1-100.6 kg*hm ™7, respectively . The distribution of water drainage and nitrogen leaching were uneven in time
and space; leaching happened mainly after fertilization, irrigation or heavy rainfall, and sandy soil regions were the most serious nitrogen leaching
area. Unreasonable irrigation, fertilization and poor water and fertilizer preserving capability of the soils; were the major causes of soil water
drainage and nitrogen leaching.
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Fig.1 Distribution of soil types in Tianranwenyanqu Basin
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Table 1  Basic physical properties of soils in Tianranwenyanqu Basin

WRAR HMRKE  RE Rk AR SRR

*H Bk E /WFPS /g'cm’3 /% Jem*h™!
MNP 0.40 0.40 1.48 4 5.00
AR 0.62 0.70 1.44 30 0.09
1 0.45 0.81 1.47 18 0.10
7+ 0.41 0.44 1.48 6 1.00
b+ 0.44 0.63 1.46 12 2.26
b 0.58 0.72 1.42 31 0.09
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Table 2 Sensitivity analysis on parameters and variables of the model/ %
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KEBRE 201 mm 4.44 -17.54 -9.24 8.64 0.00 0.00 0.00 0.00 0.0  0.00 19.60 -30.52 0.00 0.00
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Fig.2 Measured and simulated values of soil water storage

60
Poss |
o
g
@ o a m]
S
®
g% @
4 O o A O
;S N1 185
Eﬁ a5 - m m
}.L.
O
40 l l
40 45 50 55 60

AT A EIR SN/ me-kg ™!

E3 HRTHE NO; -NREXZMESELIE
Fig.3 Measured and simulated values of lower boundary

NO;s -N concentration

GEiE 43 ATl W, DNDC A5 784 6} - 38 7K UG 24 ok 2 11 A
PRI, BRI B AE e 22, (AR RS 2
THIP) BRASETRL R 22 40, FH TR) I 2 5 v FORG i 1 B RN
TR T RN 578 2 S5 8 T B R M R TRV R

DNDC #7128 FH [R) 3056 56 10, 68 % S i b X
T K 4 15 U R0 A 3R R I SE B AR A S A8
DNDC W FH Tz B X HEAT - 358 7K 73 38 U A 0k K
(EP O E N E RN

2 HEMH

2.1 BEARLAR e
DNDC B 75 R AR S R 1 A% 3%

120

O  StiifE
Bl

100

1K BFE/mm

0
2006-05

2006-09 2007-01

H¥#/4E-RA

2007-05 2007-09

B4 THRKEBSRENHTNESEME

Fig.4 Measured and simulated values of soil water drainage values
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Fig.5 Measured and simulated values of nitrogen leaching values
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Table 3 Agricultural management used in the DNDC model
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Fig.6 Distribution of annual soil water drainage in

Tianranwenyanqu Basin
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Table 4  Simulated water drainage and nitrogen leaching amount
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