

    
      
          
            
  
Welcome to MEMPHIS’s documentation!


MEMPHIS

Methodology to evaluate and map the potential of waste heat from sewage water by using internationally available open data. MEMPHIS enables you to build up a sewage system generically by using open data. The algorithm shall help to ease the implementation of waste heat from sewage systems identifying suitable locations for waste heat exploitation from sewer.


	Blog [http://blogs.hawk-hhg.de/memphis/]


	MEMPHIS GitHub repository [https://github.com/JPelda/memphis]









Requirements

memphis 0.1.0 requires


	Python >= 3.5




MEMPHIS was developed by using anaconda [https://www.anaconda.com/distribution/] as python distribution

Clone the repository and run the environment.yml via

$ conda env create -f environment.yml








Getting Started

First of all you have to design a config-file for your city. It has the information to your database containing all gis files necessary. For examples, see the config-files (goettingen.ini) in the repository.




Authors


	Johannes Pelda - Initial work - on github [https://github.com/JPelda]




See also the list of contributors [https://github.com/JPelda/memphis/contributors] who participated in this project.




License

This project is licensed under GNU General Public License v3.0 - see the LICENSE.txt file for details




Acknowledgments


	Many thanks to the International Energy Agency (IEA) who are funding this research within the Technology Collaboration Programme on District Heating and Cooling including Combined Heat and Power named ANNEX XII. The research is about a methodology to evaluate and map the potential of waste heat from sewage water by using internationally available open data (MEMPHIS). It focuses on waste heat from small and medium industries as well as sewage networks and elaborates a tool to map potentials spatially. The project team consists of AIT Austrian Institute of Technology GmbH, Building Research Establishment Limited (BRE) and the University of Applied Sciences and Arts (HAWK) in Göttingen. The project is led by HAWK.


	In addition, many thanks to the Göttinger Entsorgungsbetriebe (GEB) for supporting the project with their technical knowledge and providing their GIS data.


	Thanks to the open-source community, who provide professional tools and helped with programming challenges. Their work enables the project results to be freely distributed and utilized without costs.










Indices and tables


	Index


	Module Index


	Search Page








          

      

      

    

  

    
      
          
            

   Python Module Index


   
   a | 
   b | 
   l | 
   m | 
   p | 
   s | 
   t
   


   
     		 	

     		
       a	

     
       	
       	
       accumulate_val_along_path	
       

     		 	

     		
       b	

     
       	
       	
       buffer	
       

     		 	

     		
       l	

     
       	
       	
       logger	
       

     		 	

     		
       m	

     
       	
       	
       merge_points	
       

     		 	

     		
       p	

     
       	
       	
       paths_to_dataframe	
       

     
       	
       	
       plotter	
       

     		 	

     		
       s	

     
       	
       	
       shortest_paths	
       

     		 	

     		
       t	

     
       	
       	
       transform_coordinates	
       

     
       	
       	
       transformations_of_crs_values	
       

   



          

      

      

    

  

    
      
          
            

Index



 A
 | B
 | C
 | L
 | M
 | P
 | S
 | T
 


A


  	
      	accumulate_val_along_path (module)


  





B


  	
      	buffer (module)


  

  	
      	buffer() (in module buffer)


  





C


  	
      	color_map() (in module plotter)


  

  	
      	crs_length_to_meter() (in module transformations_of_crs_values)


  





L


  	
      	log_time() (in module logger)


  

  	
      	logger (module)


  





M


  	
      	merge_points (module)


  

  	
      	merge_points() (in module merge_points)


  





P


  	
      	paths_to_dataframe (module)


      	paths_to_dataframe() (in module paths_to_dataframe)


  

  	
      	plot_format() (in module plotter)


      	plotter (module)


  





S


  	
      	shortest_paths (module)


  

  	
      	shortest_paths() (in module shortest_paths)


      	sum_wc() (in module accumulate_val_along_path)


  





T


  	
      	transform_area() (in module transformations_of_crs_values)


      	transform_coordinates (module)


      	transform_coords() (in module transform_coordinates)

      
        	(in module transformations_of_crs_values)


      


  

  	
      	transform_length() (in module transformations_of_crs_values)


      	transformations_of_crs_values (module)


  







          

      

      

    

  

    
      
          
            
  
Allocation module
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accumulate_val_along_path module

Created on Wed May  2 14:27:46 2018

@author: jpelda


	
accumulate_val_along_path.sum_wc(gdf)

	Accumulates the paths’ water flows that pass along each node.


	gdf: geopandas.GeoDataFrame()

	gdf[‘wc’], gdf[‘path_to_end_node’]






	list_of_sum_wc: list(floats)

	List of floats is in order of gdf_nodes













          

      

      

    

  

    
      
          
            
  
buffer module

Created on Wed May  2 10:35:46 2018

@author: jpelda


	
buffer.buffer(gdf, x_min, x_max, y_min, y_max, factor=1.9)

	Creates buffer around points. Buffer is rectangle with x == length of
map divided by amounts of points in x-direction and y = length of map
divided by amounts of poitns in y direction. CRS is variable.


	gdfgeopandas.GeoDataFrame()

	gdf[‘len_x’], gdf[‘len_y’], gdf[‘CENTROID’]



	x_maxfloat

	length of map in x direction



	y_maxfloat

	length of map in y direction






factor : float
Defines the boarder around each rectangle by
(rectangle’s width)/ factor





	polygonslist

	polygons of shape rectangle













          

      

      

    

  

    
      
          
            
  
logger module

Created on Mon May 28 09:23:09 2018

@author: jpelda


	
logger.log_time(name, s_time)

	







          

      

      

    

  

    
      
          
            
  
merge_points module

Created on Fri Apr 27 14:25:23 2018

@author: jpelda


	
merge_points.merge_points(list_of_tuples_point_ids, dist, crs='EPSG:4326')

	Merges points with distance <dist> to each other into one point.

list_of_tuples_point_ids: list(tuples(id, shapely.Point((x, y))))
dist: float[meter]

remaining_points: list(tuples(id, shapely.Point((x, y))))









          

      

      

    

  

    
      
          
            
  
utils



	accumulate_val_along_path module

	buffer module

	logger module

	merge_points module

	paths_to_dataframe module

	plotter module

	shortest_paths module

	transform_coordinates module

	transformations_of_crs_values module









          

      

      

    

  

    
      
          
            
  
paths_to_dataframe module

Created on Wed May  2 17:42:14 2018

@author: jpelda


	
paths_to_dataframe.paths_to_dataframe(gdf_nodes, gdf_edges)

	Brings all paths to dataframe with values of edges


	gdf_nodes: geopandas.GeoDataFrame()

	gdf_nodes[‘path_to_end_node’]



	gdf_edges: geopandas.GeoDataFrame()

	gdf_edges[‘u’], gdf_edges[‘v’]






	gdf: geopandas.GeoDataFrame()

	gdf contains all information of gdf_edges and only edges according
to gdf_nodes[‘path_to_end_node’] with flow direction u -> v and its
volume stream.













          

      

      

    

  

    
      
          
            
  
plotter module

Created on Sat Apr 28 08:31:36 2018

@author: jpelda


	
plotter.color_map()

	From https://matplotlib.org/examples/pylab_examples/custom_cmap.html






	
plotter.plot_format(xtick_direction='in', ytick_direction='in')

	







          

      

      

    

  

    
      
          
            
  
shortest_paths module

Created on Mon May 28 14:55:03 2018

@author: jpelda


	
shortest_paths.shortest_paths(graph, gdf, end_node)

	
	Finds shortest paths from many start points to one end point, if gdf.wc

	is not 0.






	graphnetworkx.Graph()

	The graph for which the shortest paths are calculated.



	gdfgeopandas.DataFrame()

	gdf.wc shows if path is calculated, if gdf.wc == 0 path is not calc.



	end_nodeint

	Node number to which path is calculated to.





dic.values() : giving all paths for each gdf









          

      

      

    

  

    
      
          
            
  
transform_coordinates module

Created on Wed Feb 21 10:40:53 2018

@author: jpelda


	
transform_coordinates.transform_coords(geo, from_coord='epsg:3035', into_coord='epsg:4326')

	Transforms coordinates from given to requested coordinate system.


	Parameters

	
	geo – [[x]], x is either Polygon, LineString, Point or (f,f)*i)


	from_coord – str, coordinate system given


	into_coord – str, coordinate system requested






	Returns

	type(geo) transformed to into_coord













          

      

      

    

  

    
      
          
            
  
transformations_of_crs_values module

Created on Wed Feb 21 10:40:53 2018

@author: jpelda


	
transformations_of_crs_values.crs_length_to_meter(linestring, crs='WGS84')

	Transforms crs_length into meters.

linestring: shapely.geometry.LineString

length: float [m]






	
transformations_of_crs_values.transform_area(geom, crs_from='EPSG:4326')

	Transforms area into are based on crs.


	geom: list

	List contains geometric objects.






	crs_from: str

	coord system of geom



	crs_into: str

	coord system defining the unit of return






	area: [floats] [crs based]

	EPSG:3035 returns area [m]










	
transformations_of_crs_values.transform_coords(geo, from_coord='epsg:3035', into_coord='epsg:4326')

	Transforms coordinates from given to requested coordinate system.


	Parameters

	
	geo – [[x]], x is either Polygon, LineString, Point or (f,f)*i)


	from_coord – str, coordinate system given


	into_coord – str, coordinate system requested






	Returns

	type(geo) transformed to into_coord










	
transformations_of_crs_values.transform_length(length, crs_from='EPSG:32633', crs_into='EPSG:4326')

	
	Transforms length into length based on crs.

	It is a little bit imprecise. For better results use
method crs_length_to_meter.





length: float [meter]


	crs_from: str

	coord system of length



	crs_into: str

	coord system in which length shall be converted





length: float [crs based]









          

      

      

    

  

    
      
          
            
  
wcPERinhab module
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