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Abstract. DNDC is a computer simulation model of carbon anirogen biogeochemistry in
agro-ecosystems. It is used in agricultural triisional pollution control widely. Learning fromrahd

advanced technologies and research methods, wedexetoped an agricultural tri-dimensional pollatio
data submission and management platform based ddCDModel. The platform is very important for

sharing and building our agricultural carbon artdogen chain database.
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1 Introduction

DNDC (DeNitrification-DeComposition) is a computesimulation model of carbon and nitrogen
biogeochemistry in agro-ecosystems. The model eansked for predicting crop growth, soil temperatame
moisture regimes, soil carbon dynamics, nitrogeechég, and emissions of trace gases includingustoxide
(N2O), nitric oxide (NO), dinitrogen (&, ammonia (NH), methane (CkJ and carbon dioxide (G Studying

on carbon and nitrogen chain in agricultural trindnsional pollution [1] and blocking carbon andagen
pollution sources is very important for preventenmd treatment agricultural carbon and nitrogenutiolh [2].
Development DNDC [3] model needed data managenysiéra can undoubtedly provides important scientific
support for our country agriculture carbon andagiém emission reduction [4] database constructimh data
sharing.

Study and develop a data submission, managemergugpdrting DNDC model platform for every level use
in agriculture tri-dimensional [5] preventive tresnt centre. Data submission and management module
provides data management interface for adminissatad is in favor of adjusting agriculture tri-dinsional
pollution data. Assistant DNDC [6] model module caad out data from DNDC database for users aratecre
txt files and also imports DNDC model results ttati@se according to user’ willing.

2 Platform Main Functions

This platform is made up of distributed data sulsinis and management module, submitted data certrali
management module and assistant DNDC module. Tratidms of platform are shown in figure 1.
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Figurel. Platform main functions

2.1 Distributed data submission and management module

Distributed data submission and management moduldes several function interfaces for users aaseb
administrator can realize heterogeneous data sslonis Base administrator can submit the collected
agricultural tri-dimensional data to central datbdy using function interface in favor of centradl and
unified management. Central administrator can mamgdgbase submitted information including modifyiand
deleting the information. In addition, base adntmater can self-determine the submitted tables and
corresponding attributes of tables and make upopatsoperation interface. The platform realizesspeal
management.

2.2 Submitted data centralized management

Platform can realize central management of subditi#a from bases and provides functional interface
which central administrator can modify constructmindatabase directly. It is very convenient anslal for
users to operate database. The operation of databastruction includes adding and deleting taétesadding
and deleting attributes of tables.

2.3 Assstant DNDC module

Functions of the module is shown in figure 2 inahgddatabase connecting, data format conversiom fro
database to DNDC model, storage of results from DN&imulation model to database . DNDC model
sometimes will use some text files for example alienfiles, fertigation files, flooding files in sitmode and
initial data files in region mode and these filas created in assistant DNDC module. User cannesadt files
from DNDC model to database in the platform. Witthie power of privilege, user can select differfenats
result files in different modes and store themarresponding database.
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Fig2. Main functions logic diagram of assistant DBIBhodule

3 Key Technologies

In developing process, we solve the key technolpggblems including distributed heterogeneous data
submission, data submission item by item or in lhaformat conversion from database to DNDC model,
storage of DNDC model results, function managemetthanism based on role and so on.

3.1 Distributed heter ogeneous data submission technology

In distributed data submission process, the tafldsnitted by different bases are different. If isigning
process, every base is shown all the tables, tterayis not well targeted and not convenient farsisBut if
every base corresponding table is designed in agyainis also not perfect, because it is possiblehange the
submitted data tables. The fields in tables arthésame reasons. Aiming at above problems, théopta
provides table views and user personal controlbfréssion interface fields display function. Atsfirusers can
select needed tables by random in platform and ttasgation bar will embody users’ personal chaoel
provide pointed interface. In the next place, usars select corresponding field attributes of talitefunction
interface and make up personal submission interfateconvenient for different users to operate.

3.2 Data submission item by item or in batch technology

Distributed data submission and management modalglyrrealizes different bases and different infation
submission function. So submission function is leg and difficult problem of the platform. Becaube
quantity of bases using the platform is not limiged! data bulk submitted by bases is not limitesystem only
provides submission item by item function, whenrsitted data bulk is so large, system will wastetaof time.
So system also provides submission in batch fumctio submission data item by item, formats of sitted
data must be controlled seriously when base adiratds submits data to central databases. In sigionigem
by item interface, platform provides descriptiorsabmitted attributes data format and clear cluemit error.
User can realize submit a small quantity of unpecHiata correctly. When user needs to submit a rofss
packed data, data submitting in batch module islert@nd shows superiority fully. The system prowitieo
different batching submission meafis:Import from Excel files to database. If user hiasaaly stored collected
data in definite format in Excel files and can tise batching submission interface to import thencentral
database quickly after mapping. It can save aflemporting item by item time® Import data from local



database to central database. In many cases, toses sollected data in local database in favopantial
management. At the moment, user can use batchimgission module to copy local data to central datab
quickly.

33 Format conver sion technology from database to DNDC model

The central database stores data from every babkaindstrator stores them in fixed format to marghtes in
database. When DNDC model is used to stimulatecalgrial tri-dimensional pollution preventive tresnt,
data in database is needed and a lot of them meld &dopted in fixed text document format. Fornashthe
data in database should be converted to formatmbiDC model can recognize and use. Format cororeisi
a dynamic form. Platform shows all choices possildgd in text files, every table name relevant DT
model in database and all fields name of the tabléeen user uses the platform, he can decide itetext file
and the table and fields in database.

34 Storage DNDC model results to database technology

User uses DNDC model to stimulate and get somdtse#wcording to different stimulation in differemodes,
the result files have two formats: txt and csv. Torenat of result data in above two formats reflés is the
same and assistant DNDC module can read out awd ddta items of result files. If user wants reatadem
in result files in some table in database, he carachically select data item in choice box. In thecpss of
reading in, user can decide how to map data itemts the fields in tables or whether read data itéms
correspond tables in database. And txt resultdida can be read in five tables in the databaseusedcan
decide whether read in tables or which tables shbelread in. Csv result file data can be reachimtable in
database. When user selects fields correspondimigittoitem, he can import all data to database.rvVthe
above two types of files are imported to databdisgeyser’ name is stored in database automaticatiyder that
central administrator can adjust database manadgemen

35 System function management mechanism based on role

The system has three user roles: central admitdgstdaase administrator and DNDC user. Base adtramis
collects local base data and submits to platforent@l administrator has all management privilege ean
limit base administrator’ management privilege. WHaNDC user uses DNDC model, central administrator
will give privilege to use assistant DNDC model. DB user can be base administrator and central
administrator and also other privileged user.

4  Technology innovation

4.1 Didgtributional heter ogeneous agricultural tri-dimensional pollution data submission technology

The platform solves distributed heterogeneous afji@l tri-dimensional pollution data submissionrmany
nodes technology and provides table views and patsmntrol of submission interface fields dispfagction.
At first, user can select needed tables at randothd platform and navigation bar will embody ugegtsonal
selection and provides pointed interface. Secondigr can select corresponding field attributetabfes and



create personal submission interface. It is corerdrfor different users to operate different operat. Platform
provides data submission item by item and batckingmission(D In submission data item by itenerface,
formats of submitted data must be controlled setiowhen base administrator submits data to central
databases. Platform provides description of subknhistttributes data format and clear clue of inprdgre User
can realize submit a small quantity of unpackec datrectly2 Batching submission: Platform provides two
different batching submission methods: importirgnfrExcel files to central database and importiognftocal
database to central database. By the batching sslamimodule provided by system, users can copgy idat
local database quickly to central database.

4.2  Mutual access technology of DNDC model softwar e and database

In the process of DNDC model accumulation softwaoeking, users should input relevant data and iiead
some fixed format text files under some circumstan@ll data should be read out from database, SD®
software is needed to be able to visit databaseamdead the data. The result data stimulatedMp© model
should be stored in database and DNDC softwaregsired to mutual access with database. AssistAiR®
module can realize DNDC and database mutual aecebslata transmission. When data is read from dsgab
and built up txt files, the platform not only shots files but also tables and fields in datab&®.user can
decide how to map by himself. When part of resatadrom DNDC model is stored in database, redak has
different formats and store in different formatdted user selects the loading result files, platfarill show
every data item and field names of tables in da@bdser can decide how to map data item in réestto
fields of tables in the database and read in relstét to database. It is convenient to user.

5 Concluson

Combined with our country ecology system actualagion, introducing foreign developed DNDC modetl an
development carbon and nitrogen emission redudtiotivation model can help scientists and engingrtge
intuitively and make a strategic decision. So widbwp a mutual platform in which collect and maaatata for
DNDC model. For studying agricultural tri-dimensigpollution, validation, amendment and operation
agricultural tri-dimension pollution carbon androgen emission reduction motivation model needs afldata
support, so standardization of database is verpitapt. In the platform, database can receivehalldollected
data from bases administrator. Central system adtrator can adjust database according to typesltdcted
data in order to supporting our country actualagitm and DNDC model.
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DNDC (DeNitrification-DeComposition) is a computesimulation model of carbon and nitrogen
biogeochemistry in agro-ecosystems. The model eansked for predicting crop growth, soil temperatame
moisture regimes, soil carbon dynamics, nitrogeechég, and emissions of trace gases includingustoxide
(N2O), nitric oxide (NO), dinitrogen (&, ammonia (NH), methane (CkJ and carbon dioxide (G Studying

on carbon and nitrogen chain in agricultural trindnsional pollution [1] and blocking carbon andagen
pollution sources is very important for preventenmd treatment agricultural carbon and nitrogenutiolh [2].
Development DNDC [3] model needed data managenysiéra can undoubtedly provides important scientific
support for our country agriculture carbon andagiém emission reduction [4] database constructimh data
sharing.

Study and develop a data submission, managemergugpdrting DNDC model platform for every level use
in agriculture tri-dimensional [5] preventive tresnt centre. Data submission and management module
provides data management interface for adminissatad is in favor of adjusting agriculture tri-dinsional
pollution data. Assistant DNDC [6] model module caad out data from DNDC database for users aratecre
txt files and also imports DNDC model results ttati@se according to user’ willing.

2 Platform Main Functions

This platform is made up of distributed data sulsinis and management module, submitted data certrali
management module and assistant DNDC module. Tratidms of platform are shown in figure 1.
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Figurel. Platform main functions

2.1 Distributed data submission and management module

Distributed data submission and management moduldes several function interfaces for users aaseb
administrator can realize heterogeneous data sslonis Base administrator can submit the collected
agricultural tri-dimensional data to central datbdy using function interface in favor of centradl and
unified management. Central administrator can mamgdgbase submitted information including modifyiand
deleting the information. In addition, base adntmater can self-determine the submitted tables and
corresponding attributes of tables and make upopatsoperation interface. The platform realizesspeal
management.

2.2 Submitted data centralized management

Platform can realize central management of subditi#a from bases and provides functional interface
which central administrator can modify constructmindatabase directly. It is very convenient anslal for
users to operate database. The operation of databastruction includes adding and deleting taétesadding
and deleting attributes of tables.

2.3 Assstant DNDC module

Functions of the module is shown in figure 2 inahgddatabase connecting, data format conversiom fro
database to DNDC model, storage of results from DN&imulation model to database . DNDC model
sometimes will use some text files for example alienfiles, fertigation files, flooding files in sitmode and
initial data files in region mode and these filas created in assistant DNDC module. User cannesadt files
from DNDC model to database in the platform. Witthie power of privilege, user can select differfenats
result files in different modes and store themarresponding database.
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3 Key Technologies

In developing process, we solve the key technolpggblems including distributed heterogeneous data
submission, data submission item by item or in lhaformat conversion from database to DNDC model,
storage of DNDC model results, function managemetthanism based on role and so on.

3.1 Distributed heter ogeneous data submission technology

In distributed data submission process, the tafldsnitted by different bases are different. If isigning
process, every base is shown all the tables, tterayis not well targeted and not convenient farsisBut if
every base corresponding table is designed in agyainis also not perfect, because it is possiblehange the
submitted data tables. The fields in tables arthésame reasons. Aiming at above problems, théopta
provides table views and user personal controlbfréssion interface fields display function. Atsfirusers can
select needed tables by random in platform and ttasgation bar will embody users’ personal chaoel
provide pointed interface. In the next place, usars select corresponding field attributes of talitefunction
interface and make up personal submission interfateconvenient for different users to operate.

3.2 Data submission item by item or in batch technology

Distributed data submission and management modalglyrrealizes different bases and different infation
submission function. So submission function is leg and difficult problem of the platform. Becaube
quantity of bases using the platform is not limiged! data bulk submitted by bases is not limitesystem only
provides submission item by item function, whenrsitted data bulk is so large, system will wastetaof time.
So system also provides submission in batch fumctio submission data item by item, formats of sitted
data must be controlled seriously when base adiratds submits data to central databases. In sigionigem
by item interface, platform provides descriptiorsabmitted attributes data format and clear cluemit error.
User can realize submit a small quantity of unpecHiata correctly. When user needs to submit a rofss
packed data, data submitting in batch module islert@nd shows superiority fully. The system prowitieo
different batching submission meafis:Import from Excel files to database. If user hiasaaly stored collected
data in definite format in Excel files and can tise batching submission interface to import thencentral
database quickly after mapping. It can save aflemporting item by item time® Import data from local



database to central database. In many cases, toses sollected data in local database in favopantial
management. At the moment, user can use batchimgission module to copy local data to central datab
quickly.

33 Format conver sion technology from database to DNDC model

The central database stores data from every babkaindstrator stores them in fixed format to marghtes in
database. When DNDC model is used to stimulatecalgrial tri-dimensional pollution preventive tresnt,
data in database is needed and a lot of them meld &dopted in fixed text document format. Fornashthe
data in database should be converted to formatmbiDC model can recognize and use. Format cororeisi
a dynamic form. Platform shows all choices possildgd in text files, every table name relevant DT
model in database and all fields name of the tabléeen user uses the platform, he can decide itetext file
and the table and fields in database.

34 Storage DNDC model results to database technology

User uses DNDC model to stimulate and get somdtse#wcording to different stimulation in differemodes,
the result files have two formats: txt and csv. Torenat of result data in above two formats reflés is the
same and assistant DNDC module can read out awd ddta items of result files. If user wants reatadem
in result files in some table in database, he carachically select data item in choice box. In thecpss of
reading in, user can decide how to map data itemts the fields in tables or whether read data itéms
correspond tables in database. And txt resultdida can be read in five tables in the databaseusedcan
decide whether read in tables or which tables shbelread in. Csv result file data can be reachimtable in
database. When user selects fields correspondimigittoitem, he can import all data to database.rvVthe
above two types of files are imported to databdisgeyser’ name is stored in database automaticatiyder that
central administrator can adjust database manadgemen

35 System function management mechanism based on role

The system has three user roles: central admitdgstdaase administrator and DNDC user. Base adtramis
collects local base data and submits to platforent@l administrator has all management privilege ean
limit base administrator’ management privilege. WHaNDC user uses DNDC model, central administrator
will give privilege to use assistant DNDC model. DB user can be base administrator and central
administrator and also other privileged user.

4  Technology innovation

4.1 Didgtributional heter ogeneous agricultural tri-dimensional pollution data submission technology

The platform solves distributed heterogeneous afji@l tri-dimensional pollution data submissionrmany
nodes technology and provides table views and patsmntrol of submission interface fields dispfagction.
At first, user can select needed tables at randothd platform and navigation bar will embody ugegtsonal
selection and provides pointed interface. Secondigr can select corresponding field attributetabfes and



create personal submission interface. It is corerdrfor different users to operate different operat. Platform
provides data submission item by item and batckingmission(D In submission data item by itenerface,
formats of submitted data must be controlled setiowhen base administrator submits data to central
databases. Platform provides description of subknhistttributes data format and clear clue of inprdgre User
can realize submit a small quantity of unpackec datrectly2 Batching submission: Platform provides two
different batching submission methods: importirgnfrExcel files to central database and importiognftocal
database to central database. By the batching sslamimodule provided by system, users can copgy idat
local database quickly to central database.

4.2  Mutual access technology of DNDC model softwar e and database

In the process of DNDC model accumulation softwaoeking, users should input relevant data and iiead
some fixed format text files under some circumstan@ll data should be read out from database, SD®
software is needed to be able to visit databaseamdead the data. The result data stimulatedMp© model
should be stored in database and DNDC softwaregsired to mutual access with database. AssistAiR®
module can realize DNDC and database mutual aecebslata transmission. When data is read from dsgab
and built up txt files, the platform not only shots files but also tables and fields in datab&®.user can
decide how to map by himself. When part of resatadrom DNDC model is stored in database, redak has
different formats and store in different formatdted user selects the loading result files, platfarill show
every data item and field names of tables in da@bdser can decide how to map data item in réestto
fields of tables in the database and read in relstét to database. It is convenient to user.

5 Concluson

Combined with our country ecology system actualagion, introducing foreign developed DNDC modetl an
development carbon and nitrogen emission redudtiotivation model can help scientists and engingrtge
intuitively and make a strategic decision. So widbwp a mutual platform in which collect and maaatata for
DNDC model. For studying agricultural tri-dimensigpollution, validation, amendment and operation
agricultural tri-dimension pollution carbon androgen emission reduction motivation model needs afldata
support, so standardization of database is verpitapt. In the platform, database can receivehalldollected
data from bases administrator. Central system adtrator can adjust database according to typesltdcted
data in order to supporting our country actualagitm and DNDC model.
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