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Temporal-Spatial Distribution of Agricultural Diffuse Nitrogen Pollution and

Relationship with Soil Respiration and Nitrification

OUYANG Wei, CAI Guan-qing, HUANG Hao-bo, GENG Xiao-jun
(State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China)

Abstract: The soil respiration, nitrification and denitrification processes play an important role on soil nitrogen transformation and
diffuse nitrogen loading. These processes are also the chains for soil circle. In this study, the Zhegao watershed located north of Chaohu
Lake was selected to explore the interactions of these processes with diffuse nitrogen pollution. The BaPS ( Barometric Process
Separation) was applied to analyze the soil respiration, nitrification and denitrification processes in farmland and forest. The SWAT
(Soil and Water Assessment Tool) simulated the temporal and spatial pattern of diffuse nitrogen loading. As the expanding of farmland
and higher level of fertilization, the yearly mean loading of diffuse nitrogen increased sustainably from 1980-1995 to 1996-2012. The
monthly loading in 1996-2012 was also higher than that in the period of 1980-1995, which closely related to the precipitation. The
statistical analysis indicated that there was a significant difference between two periods. The yearly averaged loading of the whole
watershed in 1996-2012 was 10. 40 kg-hm >, which was 8. 10 kg-hm ™ in 1980-1995. The variance analysis demonstrated that there
was also a big difference between the spatial distributions of two periods. The forest soil had much higher soil respiration than the
farmland soil. But the farmland had higher nitrification and denitrification rates. The more intensive nitrogen transformation in the
farmland contributed to the less diffuse nitrogen loading. As the nitrification rate of farmland was higher than denitrification rate,
agricultural diffuse nitrate nitrogen loading would increase and organic nitrogen loading would reduce. The analysis of soil respiration,
nitrification and denitrification is helpful for the study of soil nitrogen circle form the aspect of soil biology, which also benefits the
control of agricultural diffuse nitrogen pollution.

Key words : agricultural diffuse nitrogen pollution; soil respiration; nitrification and denitrification processes; SWAT model ; temporal-

spatial distribution

T 30 4F kA TT & FIZ 5t & s i H 2550 51 15K B SRS Y TR
Tk A R O =& AR I ZU AR i 2z A4 25 FAR T R FRGE AT AT T BT YR TS Y i 2K 4 Ay AT 25 R
BB AL FEVE R, (A AR RIS YA i R Bk L o A 2K SO IR R 2s 1) B s 43 A
W AN AR TR R R R —————
RSN T RIS RIVSATE e b L T o 201050141 ; 15k AR
A T R B AT G B ey R 8T G 8 far Y Pl 55 92 305 34 P B2 01 LA BRI 8 3 4230

TEEBA: WP (1980 ~ ) , 95, -t BIH0 , BRI )7 i ok
33% ~66% ,#5r K3 A T ok B Tl M T RGEIR A 15095 e ), E-mail : wei@ bnu. edu. en



2412 2N 5%

= 2% 35 %

SEREAARZE YL A K SO R SWAT
(soil and water assessment tool ) 7 5 K 19 %5 0] B P8 43
Hrae sy g b s A L SR A Rl s
A B, BEXS TR 5 G 2 B A7 A RO U 73
BrRIERE , HATE & 7E 240 8s . 4l
TR 52075 Yt ST 47 A A AN B BEE A 5 T AR
. TERE R AR I O Ay, HOE R B
AR ARl T VR RUTS e  f H r [)  4E AR
TSR, BRKGRIE | LA HIZE B L) K L e SR A A
LRG3k e P 3R Bl TR LTS e o L
HRRI A )2 5

358 R PR AR T YR RIS G Y EE S R P T
R LA PR AL, AR W) R R E A 4
RO R T Bk 65 Ok FEAE - b A M T
B RO VR R i DA G A4
FEAHRIS | MAE B | Al Wy 0SSP A e
WA AAE A AR S R G h 2 IR
PR R IS RGN R R R A
MAF R EEREZ" . A H 2 30% i 2L
RVET RAACVE . R E KR AL &
it BRELLA pH (ELSE R 2R 24 RE A8 52 R i 10 A S
fLit A O ik — 25 S AR AL R R

FI T, Al T PR 075 Gt . b SR I I Al
PESEIT ], YA B AR BESE. (HI2 A 2 5 4R
WPH Z B R EAE G &R, LN | AL
AL P BORITSEA T IR A B A% L3 00 R R TG 36,
XAl TR T G AT 5 B A B L g BB
S LTI AT e RO T &3 B i 2R B
T/ INGRIRAE AT 42, 38 F SWAT #5281 73 Hr Al 1 U

0 5 10 km
[ S

T Dt S0 A 7 A TR ROEE A 23 Ta) RBE A8 22 AR
(15 7 T b L Y N T M VR R A (B E =R e 7S
PAOULJZ T 114 - SN R AL -5 25 L i Al
TR AR TS B AR B OGRS v [ R 50T Rl X
Al TR S5 G (4 B 3 A0 A BR B R 27 ) BRI AR 4
FIER ST HF.

1 #R5FE

1.1 B8 XA KA R A

AT T X A 5 1] 3t A 2 285 S5 T 37 4355 A
FRZY 507 km® , MBI =R IR (& 1), A FIL A
YRR 2 A X, AR K 1000 ~ 1158 mm,
BHENRKEZ RN EKED, FEHEER
1469 ~ 1629 mm. 4FFH KK 3.0 ~ 3.4
mes ™ BB XN B, & DRIy =T
WFFE XN - H R S A A | bkt st | oK
T RIXAE Horb e R A 32 B A R S
TR RGBS | EARE . KR L A
AR 45 oK RS T R

5T XA Ry SR (g /N A, s T BN, - B )
FHZS A Ry o — | -3 22 BN, b, % 1R E)
- SRR A A A ) 0 e 0 20T P i g AR
55T 2013 4F 6 H R T P 322 1 MR FH 26 A0
(A HFbRHD ) (Y SR (B 1) . AR A
B3 mx3 m RRFEX B, FIFR TR 3 NEEM
FIZ(0 ~20 em) JFUR - HERE S IR AR AT
1.2 3R PRI AR

ARFGEXS TR e 5 AT T &K% pH,
MRRER A . AR, MAR . BB e,

1 HRERLHFAHLEEFREXERMETE

Fig. 1 Overview of study watershed land use variation and the locations of samples
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Table 1  Physical and chemical properties of soil in the upland and forest
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Fig. 2 Yearly variation on diffuse nitrogen loading in the watershed outlet from 1980 to 2012
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Table 2 Statistical analysis for yearly diffuse N loading at watershed outlet of two modeling periods
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Table 3 Statistical analysis for mean monthly diffuse N loading at outlet of two modeling periods
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