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Keywords patterns



Topic words patterns 



Temporal patterns of keywords
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Temporal patterns of topic words
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Topic words cluster distribution 
in 1990-1994



Topic words cluster 
distribution in 1995-1999



Topic words cluster 
distribution in 2000-2004



Topic words cluster 
distribution in 2005-2009



Topic words cluster 
distribution in 2010-2014



Topic words cluster 
distribution in 2015-2017



Leading agency--- with citation
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SWAT-N2O Coupler Tool: An integration tool for soil N2O emission 
modeling

Soil N2O emission model at the global scale

Based-meta analysis
SWAT

Soil N2O emission model at the landscape or watershed scale

SWAT-GHG，
SWAT coupled with Daycent

Complicated algorithm，

Wagena et al., 2017, EMS
Yang et al., 2017

Simple algorithm，exists uncertainty.

Methodological development

IPCC coefficient method

Based-meta analysis
model

Based-meta analysis
model

SWAT

An alternative way for simulating 
soil N2O emission

Zhou et al, 2015, EST
Shcherbak et al., 2014

HIP concept model

CASA, CENTURY, Daycent，
DNDC, LandscapeDNDC

Complicated algorithm，
need a lot of observed data

Simple algorithm，exists uncertainty.
but still can capture soil N2O emission



Operational structure of the SWAT-N2O Coupler Toolboxes

SWAT 
project

SWAT-N2O 
coupler

Executing N2Onon-paddy

and N2Opaddy modelsproject

Soil temperature 
and moisture 
validation

SWAT soil parameters output
(soil temp, moisture 
and soil NO3)

and N2Opaddy models

Output  N2O emission

Plot  N2O flux on daily, monthly, 
quarterly and yearly for specific 
HRU 

Packaging in 
ARCGIS using 
Python

For plotting  spatial distribution of 
N2O flux



SWAT-N2O Coupler Tools interface



Case study: validation for soil temperature, moisture simulated by SWAT 

SMAP datasets

Soil temperature and 
moisture（9*9 km）



Paddy field eco-hydrological modification



National 
NPS NPS 

manageme
nt tool



Combined with watershed geographic data



各流域图层图例各流域图层图例

Watershed
geographic data
survey and 
navigation



Temporal-spatial NPS 
pattern survey of each 

sub-basins



Temporal-spatial NPS 
pattern export of each 

sub-basins
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