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Comparative Analysis on Measured and DNDC (DeNitrification — DeComposition) Modeled N.O
Emissions from Upland Farm in Beijing

XIE Jun-fei, LI Yu-e

(Agricultural Meteorology Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The present paper deals with simulation and contrastive analysis on N,O emission characters from soybeans farm in Beijing
through DNDC (version 77) model and a farm automatic sampling system. The results showed that DNDC model was well applied to
simulate the N.O emission flux, air temperature and soil surface temperature changes from soybean growth period from the farm. The
response of N>O emission flux to daily precipitation; but there were some problems that the response sensitivity was not enough about
N>O emission simulation value to dry land period and non — agriculture activities. N,O emission flux during drought and non — agri-
culture activities periods was lower than estimated by the DNDC. However, during the time scaling for growth, there was small gap
between the simulated N.O emission fluxes and measured ones. This meant that the model can be well applied to estimate upland farm
N,O emission fluxes in the future . In order to confirm primary factors affecting N2O emission during soybeans growth term, the
analysis for sensitivity experiment were made under some ranges when which others conditions were kept invariability. The results
showed that NO — N emission simulation value was more sensitivity than change of soil surface organic C content, with increasing of
soil surface organic C content, NoO — N emission simulation value increase with linearity. In addition, NO — N emission simulation
value also was more sensitivity to change of N content in rainfall, while with increasing of N content in rainfall period, N.O — N e-
mission simulation value increased with non — linearity .

Keywords: DNDC model; upland farm; N,O emission

YR B HA: 2004 - 01 - 02
EETR WK 973 714170 H Ak 2R R 29500 5 W 2545 SLmb F 58 % B (2002CB412508 )
TEFERAN: W4 € (1976—), 5, Wi+ . E — mail: xiejunfei@ sohu. com



692 KA DNDC SRR L 50 R N>O HEBCR BN 43 B

2004 4F 8 H

KA NoO 1R FEZE RG22 8, R
TERA IS BARL, 1998 4R10h 314 pL - m (5
AL Z —IRBURA ) 47 [1PCC, 20011, {HZA]
EFE B E AR, H AT E D — 2 iR AR K
WFFERIT, NoO X 3Kl % AU M BTRk 4 6% [1PCC,
20011,

S A A28 R GEAE R NoO [ E 2,
WFFEH N.O I HER S &, A7 Bh T T Aok Kb
N2O MR BER AR a3, SR B 32 Ao . IR
PNV IE SR, e N.O HERCE AR = B i =5 72 4k
ASOARS AR5 7>k (14 T 0] 37 R0 30 37 AN R A1k 55 DX 3l 572
145 NLO HEBCR:, dlE 7 s SRR AE B A LB

H AT, 7L SRAGE NLO HEi A RGAE BR, 4
DNDC (/N1 #455) [Li et al., 1992a, b, 2000] .
CASA (KRRJEZEHIZ) [Potter et al., 1996] . Hole -
in — the — Pipe(/J\RET%ﬁﬂﬁi@) [ Firestone and David-
son, 19891, NGAS( > 45 & #5 %1 )
1996 | FEX e vh M DNDC BERLRE Xl 1
SR S ACHE AN B & R /N R 2 R AR AR % Y
B R A a6 5 ) N> O HE G ft AT s AL
AT DA B DX HE . — 250 B s © & uE
DNDC #5781 8 % 45 ff- by 5 40— 26 AN [R] AR ol + 38
NoO FHEBCIROL [2) - 4K55,2000; EARHSE, 2001 ; £
SCWAF,2002] o (HAAZI 3, AR R R ST A 5 [
H B R AR AT B 22 E New— Hampshire K244
Hlm R . FEFRE, AR E R TR A R
) N2O HERCBEAU B [ 2] 4455 ,2000; F30FFE,2001
RICHAE, 2002], SR, DT bt X B b gk H )
NoO FEALLA 1 A8 22 0L, AR ARG FrE— P Bl

FEARAT RS2 H ] NoO HE I A X000 45 5 1y S
b AR SCHE ] DNDC #5755 (Version 77) SRAR4Y H [H] N,O
PR, RS ST E AT T X oA, DAT
DNDC 5 R 7 b 52 b X0 9 0] 471 R0 A7 7 1 3 22

[fa] 5,
1 HRAE

1.1 KEHIE N0 HEmE £ E AL
K ] NoO HE IO 8 A L 35 £ [ A
v BBV R T B S2 560 (JB2h 400137, R4 116°
147) o ZI v 8 TR K Sk, 2 W, &
B8, &80 TSI X A S ol . HAal
Hi 3 KA L o 0 ~ 20 em LR SNRIE L T
G0 14 (R IREX F2 BER AEMREA T T I A HLE

[Parton et al.,

HH1.63% . 2% (N) K0.354% . 28 (P) N
0.012% 424 (K) 0. 025% . +3 pH {5} 6. 88, 1
HEARTEON 1.54(g + em ™) o X R H AR AL SR A0 7
Jb st H XA AR R A et

M 2002 4F 7 H 2] 10 J, HEsc & i i o7 ik
e RSN 9 A/NMX (10 m x4 m) FdEfT, 7EiR
35 rf R A A S R GE X A /N X NLO HECH
HEAT B B SRFE , B/ NR T 6 K - d' REE, A
6: 00—24: 00 i, TRRFERT 3 h, Hiaf7 B4y o
S o MUE T HHR] 1 2% P s UMCR B (5832 70
cm, =24 140 em) [ 2 SRS, SR 5 G5 256
2 (HP) A#H GC - 5890 A 45X H 20 #r
NoO W B . FH ] b 3 ik P B e A B — > RAE AR
M) 15 5. 10 em )2 VR B 28 e PV v BHLVR B RS 3
150 HAE . H R RN S B 9 B 2 3Gl A5
E
1.2 DNDC =8 &L

DNDC B8 DL A A AR F R o3 VR L o £ 280
B, B—DRTALRNAESRS B . Z APkt
SENE IR B BB TR AR 0 4G - M AR
FABACVE IR YA 4 AR 2B i) 2
WIRBE LS . HIEHE N.O B Ny 7= 4k — & 41 N,O
HEfge iy L B2 5 S 00 RO ARV F S R 2 12 4 NLO
() A G A 5 BERR L FEIE AL B2 A NL0
HE G 1) B 0K 8 R 5 3R R A A 4 o 3 R AF Ak
YEFR AL o i E R & £S5 A [Li et al., 1992
],

AR DL A SR 5 AR B A AR A 7 it Ay
i A5 B TSRO AE S R G NLO SR =k
Sk, 0T U H I AR C N
St AN [ 2 U R R S L R HE B R AR Y
CO:, CHs, N,O S Ny SRR EFI T H . DNDC #7
HOE s AT WL 1[Li et al., 1992 4E ],

2 HREHHR
2.1 DNDC # &3t 2 H N.O HEF R Il R 5 5L i &
BRI XT L 43 47

TE—AEKIAN, ASCRFI AT DNDC 77 #A56L
SR AR H N0 A HEBGHE S EFT TR, 5 R S
DMELHERT T 0 L, 25 R 1 iR,

LT AT LUE H, RS2 2 N0 HERE 3=
L7 ok TN S R A P 5 ) S R B PL 2 SR LA T Hely
JE ) FH ) S £ R R R AT 9 H 18 H AL 5w k5|



5523 57 4 ) Kk BB

B % %

n 693

& 1 DNDC REMHTEMATIR
Table 1 Input items data for the DNDC model utilized in the present study
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Figure 1 Comparison of the simulated and measured data for N,O

emission flux during the growth of soybeans
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Figure 2 Comparison of the simulated and measured data for aver-

aged daily ambient temperature during the growth of soybeans
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Figure 3 Comparison of the simulated and measured data for aver-

aged daily temperature at soil surface during the growth of soybeans
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Figure 4 The analysis on sensitivity of the simulated emission flux of

N0 — N against variation of organic carbon
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Table 2 The analysis on the sensitivity of the simulated N2O — N emission value against N content in rainfall, air temperature, and organic C

contents at soil surface
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Figure 5 The analysis on sensitivity of the simulated emission flux of

N,O — N against variation of nitrogen from precipitation
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