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Fig.3 Equipment for water storage pits

1.47 glem® JEATY 230 (BF Sem —J2) o AHRACEN K
ForMral, EMGKREE N 1700 mg/L, #E/KE 6 L. AfHE
IKAL (40 eo) HEAKIATR], 36K H 5 IO T B 3 K.
4.1.3 BERERNMFFE

FEZK I AR Hh R 5 AR5 AN [R) I 1 PR i B 8 B8 A L A
EI P T ey, R0 5 o s I A

STHERESE ARG 1. 3 7 d ik LFE, K5
) MBE B9 &5 /K B0 20 em JTUR, BEIAIRE 5 cm BUFE, T
E AR ARG 10 cm HUORE. HURIHHRE, — 85 LT
ENE FIEEIKE, S—#aik oK REL 110 A
1 mol/L KC1 AT ¥ 48, =48 H I AA3 Wish 7
PG e TS B M S A S =,
4.2 1REVIGIE
4.2.1 RIA4EIRIEE A

B4 25 H T /K T 3K T R 2 ] B B o )
AL B S R Lh g . W 4 HRETE L, KOER
HE W V1 B I ) AR () v A 5 A R 1) S A W 5 ¢
I, B RKARHRZEANET 7.2%, P, A dsial b
% 50 - b ABE FOL A e R B I ) (1) AR A e R
4.2.0 XIELHKE A

Bl 5 45t T /KA R RS E KT 25 R 30 em
25 T PR AR 7K R B I TR) AR A (R R L 5 R 6 4



513

POUIRSE: BRGURE RS IR R ST R H AL I BB 115

R SR 5 S A SR RT U WY, 2% 1 T AR 5 K
R FEL AN S ELAT B K Bk o BARAE S LU
REAPAE € MR, HEAT S, BN R B,
PRAUAEL LS S IMAEL (K0P AR 4R 22 Y 46 -6.8% ~5.6%, AN
L 10%, Bl g5 R 100 45 R £ 3L -

74
g4l g 7 °
36 e =70 °
=31 e °
o £ Ze6
9, N PR =

%o — W o ST %g — A o S
16 . . . . gl . .

200 400 600 800 0 200 400 600 800

5 ) /min I 7] /min

a. AR b. TEEWE
B4 FKIE LK fod HIRIAHAR AT ) T AL S K
Rk Rtk
Fig4 Comparison of simulated and measured horizontal and

vertical wet front of soil with time under water storage pits
irrigation condition
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Fig.5 Comparison of simulated and measured volumetric soil
water content at (a) 25, (b) 30cm horizontal direction under water
storage pits irrigation condition
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Fig.6 Comparison of simulated and measured concentrations of
soil ammonium at (a) 25, (b) 30cm horizontal direction under water
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Numerical simulation of soil nitrogen transformation for water storage
single pit irrigation

Li Jingling, Ma Juanjuan, Sun Xihuan, Li Jianwen, Shen Xing, Liu Qiuli
(College of Water Resource Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to improve nitrogen use efficiency under water storage pit irrigation condition, a mathematical model
on soil nitrogen transformation was proposed with characteristics of single water storage pit and was solved by finite
volume method, which was verified by the measured data of soil water content and nitrogen transport under indoor
experiment conditions with urea fertigation. The results showed that for single water storage pit irrigating with urea
application of 1700mg/L, soil ammonium nitrogen were mainly distributed within the range of 20-70 cm depth, the
ammonium content increased gradually during 1-3days and decreased after the seventh day. The soil nitrate aggregated
near the water front, the nitrification increased gradually during 1-7days after irrigating and the nitrate content increased
gradually within 20-70 cm depth. The simulated results of soil water content, wetting front, ammonium and nitrate
content are in proper accord with those corresponding measured data, which indicates that the soil nitrogen
transformation model is accurate, and numerical solution with finite volume method is acceptable. The proposed model
can be used to simulate the soil nitrogen transformation processes.

Key words: nitrogen, soils, models, water storage pit irrigation, finite volume method, numerical simulation



