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1. Why Nitrogen? 

Wikipedia 

 



1. Why Nitrogen? 

► 1860 to 2005: 
Nitrogen 
production has  
been increased 
from 15TgN  to 
187TgN 

 

► From 1970:  
world population 
has been 
increased in 70% 
and nitrogen 
production in 
120% 

 

(Galloway 2008) 

 



1. Why Nitrogen? 



1. Why mosses? 

 Lack of a well developed 
root system or water-
conducting tissue 

 

 High cationic exchange 
capacity 

 

 Large surface to weight 
ratio 

 

 Wide distribution 

 



1. Why d15N? 

NHy: depleted in 15N (livestock) NOx: enriched in 15N (combustion) 
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 The more 15N-enriched a sample, the more positive its d15N 



2. General aim 

 To prove that stable isotopes can detect emissions from 

anthropogenic sources. 

 Biomonitoring surveys using mosses might be a simple 

approach to determine not only the atmospheric deposition of 

nitrogen but also its origin. 

► Land Uses   emission factor 

► NHy Total Deposition    inmission factor 

► NOx Total Deposition   inmission factor 

► Precipitation   inmission factor 

► Height   Long-Range Transboundary air pollution factor 



3. Available data 

Country 

• Austria 

• Belgium 

• Croatia 

• Finland 

• France 

• Germany 

• Italy 

• Macedonia 

• Slovenia 

• Spain  

• Sweden 

• Switzerland 

• Turkey 

• Uk 

 

Provided data 

• Country code 

• Sampling date 

• Latitude 

• Longitude 

• DATUM 

• Moss species 

• Species Code 

• Height 

Moss Samples 

• % Nitrogen 

•  d15N 



3. Available data 
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3. Available data 



3. Available data 
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Lack of Longitude or Latitude data 

Duplicates: same coordinates, 
different moss species 



3.1. Correct data 

 import arcpy, os 

 

 arcpy.env.overwriteOutput = 'True‘ 

 

 arcpy.env.scratchWorkspace = arcpy.GetParameterAsText(0) 

 arcpy.env.workspace = arcpy.GetParameterAsText(1) 

 out_GDB = arcpy.GetParameterAsText(2) 

 

 ListaPaises = arcpy.ListFiles({'*.xlsx'}) 

 

 arcpy.AddMessage(ListaPaises) 

 



3.1. Correct data 

 for Pais in ListaPaises: 

     FCpais= Pais.replace('.xlsx','') 

     paisS = FCpais+'_statistics' 

     arcpy.TableToTable_conversion(Pais+r'\Hoja1$',out_GDB,FCpais) 

     ListaCampos = arcpy.ListFields(Pais+r'\Hoja1$') 

     for campo in ListaCampos: 

         print campo.name     

     arcpy.MakeTableView_management (out_GDB+os.sep+FCpais,Pais.replace('.xlxs','_Tview'), 

             ‘LAT IS NULL OR LON IS NULL') 

     arcpy.DeleteRows_management(Pais.replace('.xlxs','_Tview')) 

     arcpy.Statistics_analysis(out_GDB+os.sep+FCpais,arcpy.env.scratchWorkspace+os.sep+paisS, 

           [['LAT','COUNT'],['LON','COUNT']],['LAT','LON']) 

     rowTable = out_GDB+os.sep+FCpais 

     stsTable = arcpy.env.scratchWorkspace+os.sep+paisS 



3.1. Correct data 

 with arcpy.da.SearchCursor(rowTable,['speciesCOD'],sql_clause=(None,'DISTINCT')) as BuscaEspecie: 

         for fila in BuscaEspecie: 

             arcpy.AddField_management(stsTable,fila[0],'LONG') 

             stsTableFields= arcpy.ListFields(stsTable) 

             for field in stsTableFields: 

                 print field.name 

             field_names= field.name 

     arcpy.AddField_management(rowTable,'LAT2','TEXT') 

     expressionLAT2 = 'str(!LAT!)[0:6]' 

     arcpy.CalculateField_management(rowTable,'LAT2',expressionLAT2,'PYTHON') 

     arcpy.AddField_management(rowTable,'LON2','TEXT') 

     expressionLON2 = 'str(!LON!)[0:6]' 

     arcpy.CalculateField_management(rowTable,'LON2',expressionLON2,'PYTHON') 

     arcpy.AddField_management(stsTable,'LAT2','TEXT') 

     arcpy.CalculateField_management(stsTable,'LAT2',expressionLAT2,'PYTHON') 

     arcpy.AddField_management(stsTable,'LON2','TEXT') 

     arcpy.CalculateField_management(stsTable,'LON2',expressionLON2,'PYTHON‘) 



3.1. Correct data 

 with arcpy.da.SearchCursor(rowTable,['LAT2','LON2','speciesCOD']) as CoincidenciaSPS: 

         for coincidencia in CoincidenciaSPS: 

             condicion = "LAT2 ='" +coincidencia[0] +"' AND LON2 ='" +coincidencia[1] + "'" 

             print condicion 

             print coincidencia 

             print stsTable 

            with arcpy.da.UpdateCursor(stsTable,['LAT2','LON2',coincidencia[2]], condicion) as Actualiza: 

                 for filaActualiza in Actualiza: 

                     print filaActualiza 

                     filaActualiza[2]=1 

                     Actualiza.updateRow((filaActualiza[0],filaActualiza[1],filaActualiza[2])) 

                     print filaActualiza 



3.1. Correct data 



3.1. Correct data 



3.2. Create ‘Europe_sites’ FC 

 import arcpy, os 

 

 arcpy.env.overwriteOutput = 'True' 

 arcpy.env.scratchWorkspace = arcpy.GetParameterAsText(0) 

 arcpy.env.workspace = arcpy.GetParameterAsText(1) 

 out_GDB = arcpy.GetParameterAsText(2) 

 out_scratch = arcpy.GetParameterAsText(3) 

 

 ListaPaises = arcpy.ListTables() 

 

 arcpy.AddMessage(ListaPaises) 

 

 ListaPais_Sites = [ ] 



3.2. Create ‘Europe_sites’ FC 

 for Pais in ListaPaises: 

     FCpais= Pais 

     rowTable = out_GDB+os.sep+FCpais 

     CoorX = 'LON' 

     CoorY = 'LAT' 

     out_layer = rowTable+'_layer' 

     spRef_WGS84 = arcpy.SpatialReference(4326) 

     spRef_ED50 = arcpy.SpatialReference(4230) 

     spRef_D48 = arcpy.SpatialReference(104131) 

     FC_name = FCpais+'_Sites' 

     FC_nameED50 = FCpais+'_ED50' 

     FC_nameD48 = FCpais+'_D48' 

     FC_ED50 = arcpy.env.scratchWorkspace+os.sep+FC_nameED50 

     out_project = arcpy.env.scratchWorkspace+os.sep+FC_name 

     FC_D48 = arcpy.env.scratchWorkspace+os.sep+FC_nameD48 

     TransED50 = 'ED_1950_To_WGS_1984_NTv2_Peninsula' 

     TransD48 = 'D48_To_WGS_1984_2007’ 



3.2. Create ‘Europe_sites’ FC 

 with arcpy.da.SearchCursor(rowTable,['LAT','LON','DATUM'],sql_clause=(None,'DISTINCT')) as BuscaDatum: 

         for datum in BuscaDatum: 

             if datum[2] == 'WGS84': 

                 arcpy.MakeXYEventLayer_management(rowTable,CoorX,CoorY,out_layer,spRef_WGS84) 

                 arcpy.FeatureClassToFeatureClass_conversion(out_layer,arcpy.env.scratchWorkspace,FC_name) 

             if datum[2] == 'ED50': 

                 arcpy.MakeXYEventLayer_management(rowTable,CoorX,CoorY,out_layer,spRef_ED50) 

                 arcpy.FeatureClassToFeatureClass_conversion(out_layer,arcpy.env.scratchWorkspace,FC_nameED50) 

                 arcpy.Project_management(FC_ED50,out_project,spRef_WGS84,TransED50,spRef_ED50) 

             if datum[2] == 'D48': 

                 arcpy.MakeXYEventLayer_management(rowTable,CoorX,CoorY,out_layer,spRef_D48) 

                 arcpy.FeatureClassToFeatureClass_conversion(out_layer,arcpy.env.scratchWorkspace,FC_nameD48) 

                 arcpy.Project_management(FC_D48,out_project,spRef_WGS84,TransD48,spRef_D48) 

         ListaPais_Sites.append(arcpy.env.scratchWorkspace+os.sep+FC_name) 

         print ListaPais_Sites 

 out_merge = out_GDB+os.sep+'Europe_Sites' 

 arcpy.Merge_management(ListaPais_Sites,out_merge) 



3. Available data 



4. Project Aim 

 The objective of the present work is to extract 

information from Corine Land Cover (2006) and 

from  The European Monitoring and Evaluation 

Programme (EMEP) to correlate it with the nitrogen 

isotopic signatures obtained in mosses from Europe. 



5. Procedure 
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5. Procedure 



5. Procedure 

ETRS89_LAEA 



5. Procedure 

 EXTRACT DATA FROM CLC 

 



5. Procedure 

 EXTRACT DATA FROM CLC 

 



5. Procedure 

 EXTRACT DATA FROM EMEP 

 



5. Procedure 

 EXTRACT DATA FROM EMEP 

 



5. Procedure 

 EXTRACT DATA FROM EMEP 

 



5. Procedure 

 FINAL TABLE 



5. Procedure 

 FINAL TABLE 



6. Conclusions 

 The tools showed in the present project allow to: 

Make a review of the initial data sheets, correct the 

lack of coordenates and identify duplicates. 

 Create a point FC  in WGS84 with all sampling sites 

from Europe (regardless of the original DATUM of each 

country). 

 Extract data from CLC and EMEP to those sampling 

sites. 

Obtain a complete table ready to be used in further 

statistical analysis. 



Thank you for your attention!!!! 


