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TR 5T DX AE TR M T DU R B =) Y A HEE G e it
WG T VUMK ZPX, A4 112031, Jb4h 30021, #§
R 29.4 m. WK AR, IEAIR, L5 TR,
Hit, A 2.85 glem®, FLEREN 65%, HIHFEKE 0~
15 cm WA 47.3%, 16~40 cm K 30.7%. ZEEFH/SIR
16.5C, ZAFHMENE 1122 mm, ZEFHKIIE K &
977.4 mm, ZAFEHBEEL 15520, LY 2804,
AT AP B R, AR 2 R ED .

WRIG X R 3 800 m?, A—1K 76 m, % 50 m (AETE
FHe, KT A 5 ANFHARI/NX CanlE 1 By
IR 5 AHARAN Z A 1.2 m, 5 0.2 m HIREAL KR H
HNPTB I BRI, £E BRI R 48R 1.5 m (K
o I B 1 m AR EHEK, B TEE) 8 m,
PEMG R H AR B W 2 Fros R 4a e B, A%
T 25 T T Sk 0 %A /N X B A 0 R 8 4
HeK1EH
1.2 DRAINMOD 2B E K RIE KM NS5

DRAINMOD #8 DLHEKE () i M3 24N IE
IK 2 PR BT TR LA Ky KR R S AT, Ay
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Ho, AV LA HIZKEZR, cm; D AT R ) HE
KiE, cm; ET NERKE, cm; DS NFEZEBIRE, cm;
FAMENSBE, cm.
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Fig.1 Schematic layout of the test area
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Fig.2 Schematic of water table controlling device

TEL ERA Be P, BB R M R 7K P4 5 R A
AS=P—-F—RO 2)
Hep, PAMWE, cm; F INBE, cm; AS HHLEAE
KERALE, cm; RO NWHIEAFRE, cm.

FEAY b () BN N5 8K Green-Ampt Ni5 7 FEH5L,
R HEK =R AR R e AR, B AR
% T EYRHK RGO SE RS S, T
IS RGN K SIASERL, I~ KA s
R BIESKR R AR EIRN. HRATAI N HE
K IR ZK B A5 K A i T B 5 R o /K 34 17 45 A N RAE R 1)
N, BoE R X N 0] 4RIz g, )R A
RIS HE 7R v LU I—aR O R b

8 (6 0

9op%y_249) 1 (3)
ot Oz 154 Oz

X, e O BIEEBU P RSAS R, kg/m®; 6 k) ik

BUSKER, mim’s g TR -HOKEE, m/s; 2 WIS

AKFIZ BN 5 ) () B ARRR, m; ¢ AITR], s; T QYR T0,
kg/(m’s); D WV RIMTRELREL mYs.
B E M ASE IR 1 Pror.
x1 HETERASH

Table 1 Main input parameters for the model

TiH S Al
. A A% em 4.00
4
HPRARSE K2R/ em 215
P2 7K/ (cm-em™) 0.55
. JAZE A KR/ (cm®+em™) 0.16
B
LR WA ) e 2 (emeh™) 1.35
PR T/ (g-em™) 2.85
HiAeFiE H 4 4H15H
o %—Q#’
fFnz A K H/d 199

1.3 Rt

PR 15 BRI B H sk (L)« IS i)
FH (S) o BEEHIE (D) =& H/KFEH e 4l &k
UL TR X I P AR B AR AL TR ) 30~
80 cm, MEEAIEE Y 8 m, MU R/KAL A I m A4, ML
A IR0 DX S B 1 4 ASEAEL Pk 3 ) K SR 1 AR A
[l k1 30~80 em, W4 5 [A] BE (1) 24840 3 [l ¢ 49 8 ~40 m,
F I BEVR (AR AL VS ek 80~120 cm,  FLAKRMARES J7
TR 20 HIEER 2 i 56 7 %6, %) 2008 47 8 H 15
H BRI FE R ] DRAINMOD AR HE TR B, Jf
XSTBERT G 24 h A IS HE K A & 0 % = A B A T
M, HAEERNRAEHPENE 24 h AR EHEK il
AN B 55 A0 N HEK 12 ) SRR o

x2 EHHKARRIT
Table 2 Design of controlled drainage

e KTRT PR IE

X, X5 X3 L/cm S/m D/cm
1 1 1 1 70 34 112
2 1 1 -1 70 34 88
3 1 -1 1 70 14 112
4 1 -1 -1 70 14 88
5 -1 1 1 40 34 112
6 -1 1 -1 40 34 88
7 -1 -1 1 40 14 112
8 -1 -1 -1 40 14 88
9 1.628 0 0 30 24 100
10 1.628 0 0 80 24 100
11 0 -1.628 0 55 8 100
12 0 1.628 0 55 40 100
13 0 0 -1.628 55 24 80
14 0 0 1.628 55 24 120
15 0 0 0 55 24 100
16 0 0 0 55 24 100
17 0 0 0 55 24 100
18 0 0 0 55 24 100
19 0 0 0 55 24 100
20 0 0 0 55 24 100

T Xy AEEHKRE T X AMEFER R 75 X AW HIRR T L A
TR, em: SOMREEIEE, m; D AREME, cm. TR,
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2.1 B—REHEARNBEHKPHESERREREN
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.11 B dudssl KRG Ha

M 3 FTLLEH, I HK TR R K B
B A SR AR BBl IN T IS o — T T o fh 2 R KR
PN, HEZKCLE FE )RR B IR oK, AT A 1 kK
RAEULDEMHIT R J3—J7 100, Bl P2 R ) ek
/N T HE KR I N . AT RIS R
120 e 4 PR R I A R o B S L s
TR BTG RAF IAHOC—EE . HrP AR 9(L30S24D100)
AL 15(LssS2aD100) AN AS SR RAT L, BEAGIR A
KSR EEE 30 cm AMAAFE HEEROBHEZ, s
RIS R R R HE ORI — R A
IR TRATR ARG, A TREL, K,
HeK R DEAL AT S R ik .

3 EHIKREIRNG
Table 3 Effects of controlled water depth

Qb 9/L30S24D 100 30 4.22 347.03
AFE 15/LssS24D10o 55 4.72 348.56
A 10/LgoS24D1oo 80 5.01 390.83

2.1.2 BEIEN R

M 4 13, BEAE WG ARG OR, I HE KRR
THA R AR W FRAC, ARPE 12(LssS40D100) 9 AL R
11(LssSsDyoo) ML, IEEHEK SRR T 89.2%, A%
SRARFEAR T 39.69% 0 3K = Bt X O Wil A I 1) B PR 169
TRy ISR ) 5 A (R S B AR 2, B 22 YK i R A L
Brh A NS £ 4 MU, R eE e
K HE 5 HE TSR A 5 T, 20 I 3 2 1 0 I ) B
AL 3 B SRR R B AOR

x4 BEREAIFM
Table 4 Effects of underground pipe space

; WEETIRE  WEEHOKE NOL-N kR
b 3
E7A /m /(m’*hm™) N(ghm™)
BT 11/LssSsDioo 8 27.88 496.02
BT 15/LssS24Dioo 24 4.72 348.56
AEFE 12/LssSaoDioo 40 3.01 299.16
2. 1.3 BEILENHh

TEMSE Y KR, I T i 46 A R 22 AH X —
B OUT s AR I K it b A G A MR P 3 K
K (K S o UEEEHEEKT 100 cm B, THASZE K
HIM L, RIA AL 14(LssSaaD o) FIH A R K &
LEARHE 15(LssSp4Dioo) MG K 29.06%., IMiAbHE 15 HAb#E
13(LssS24Dgo) AL, FLHGMRAA 11.93%. H & A I HE
TR, B HEKE 2N R, X5 AR
R AR PR AR AR AR i, D DR T R A A A FR AL g
JEPERT G 24 h I HEK SO, BB Ty, MRS
TR HE A R IR A A 58 T 8, T ) )]

JE b, R IR G DR K S W R TR AT 5
i 2

x5 BEERSZME
Table 5 Effects of depth of underground pipe

13 80 6.03 311.42
15 100 472 348.56
14 120 3.44 449 .86

2.2 2 MEEGEARXEEAMBEHIKRPREESRR
KEHRMN
B3 TTLAE IR HE A i 2 SO0 R AL B

1(L76S34D112) <ALEH 4(L70S14Dgs), AbFH 5(L4oS34Dy10) >4t
P 8(LyoS14Dss), PICHR MR BLATAS L, It L= HIK
KT 70 em W, BT TR)EE O RS S R R &= 52 KT
GEIRER, YR H ORI NT 40 em I, IR
PSS R TEBF =W T N B0 N U = L1 ST Y = s W
FIKHEA 40~70 cm IR, W5 i) BRI 7 4R R AL EL A
XA A R B S W R FE IO e gk — . tAb,
AbFE 2(L70S34Dss) AL EE 3(L70S14D112)~ ALEE 6(LaoS34Dss)
LB 7(LaoS1aDy o) FH LG, A2 AU 2% 5 BRI 23l iy ik
32.45%H1 40.58%, R %1 7] Isf LA Mg A [ AT R R LA
AR FE R DI HE K TP A J Lk .
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Fig.3 Interaction between controlled water depth and
underground pipe space
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HE T35 S 7 RS B P Yl /N IR A ) R IS A K R T A
RULR R e — 3.
2.3 ZHEEREARNXEFANBEHKPHEER
ik -A: Al

M 4 T, BEE O EIK R BRI B . W
BHAIX 3 NN R SRR A R A A, B HEK
HORRE A E IR B . Ab B 4(L5S14Dsg) b A HE
5(L4oS34D1 1) 0 T 4.58%, RJ LG H 14 i K IR A
W MR 3K, WS BRSO R, WS HEK
PR A BT 2 S W AT JE I, P K 0 B B 4 R K TR 1
WO, IR TR B OO A ST K 1R 5 ) 3K T o T IS
MR . A AW R B AL B 6(L40S:4Dsg) < 4k HE
3(L70S14Dyio) BT 50, 2SI K ER Ly WG ) iE
S MR D R O A A K = 1 5 1 AR
B, BITFE 3 OIS YR /N I TR B 1) ()
B, 3 OCHE R, W HE K ol A R Ak i i 3
e BT, W HE K R A &k 2 A B
3(L70S14D112) EEAL BE 6(L4oS34Dss) M4 N T 45.76%, X Ui
BT AERE A HEK RG] I o AR IS A M 11 97 46
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TiH 25 I % = 11 58 ) B2 K1 B — O o rp — AN s A
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Fig.4 Interaction of underground pipe, pipe space and controlled
water depth
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Analysis of nitrate-nitrogen loss under different underground pipe layout

Zeng Wenzhi, Huang Jiesheng™, Xie Hua, Wu Mousong, Peng Zhenyang, Xu Chi
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: In order to simulate the law of nitrogen loss under different weir depths, drainage spaces and drainage depths
in underground pipes, field experiment was conducted and nitrogen loss was simulated by DRAINMOD 6.0. The ranges
for three factors were set to be 30-80 cm, 8-40m, and 80-120 cm respectively, and the values of three experimental
parameters in each simulation were determined with the method of General Rotation Design. The results indicated that
the amount of nitrogen loss in drainage tended to be larger as the weir depth or the drainage depth increased, or the
drainage space decreased alone. The effects of drainage space and drainage depth on nitrogen loss were greater than
those of weir depth. The weir depth was less than 40 cm, drainage depth had greater influence on nitrogen loss than
drainage space, and there was an opposite result when the weir depth was deeper than 70 cm. If the drainage depth was
the same, the effective way to reduce the nitrogen loss in drainage was to expand the drainage space and decrease the
weir depth at the same time.

Key words: nitrogen, numerical methods, models, pipe layout, Nitrate-nitrogen loss, DRAINMOD



