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     2   " " .     
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GISpipe          (  8-1). 
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8.4   Format,    

GIS      Format  : 
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  . 
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9.1.1    
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         ,    

   .          

           . 
 

  ά  έ   ,        

. EPANET ά  έ    .  

  (EPS)         . 

  1 .           

 : 

¶       

¶       

¶      

¶         
 

9.1.2    

   
 

GISpipe            

     EPANET    .     

  ,      .     

    ,  ,    ,    

     .     ,  

       . 
 

   

 

GISpipe        EPANET    : 

¶   ς      . 

¶ 2   ς           

. 

¶ FIFO   ς        ,  

 . 

¶ LIFO   ς      ;  . 
 

            . 
 

  
 

         : 

¶   nth   , ,       

 . GISpipe      ,      
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¶            .   
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0   1   ,  ,       .  

  Ω         . 
 

    
 

 0    ,    1     

  .   ,       

  ,   100%  .      

       . 

 

9.2    

           

 GISpipe       . 
 

9.2.1   

GISpipe  ,          .  

  ,  ,        

   . 
 

    
 

          : 

¶        , 

¶  GIS  : 

o  (.shp) 
o GeoJSON (.geojson) 

o    CSV  

o DEM    ( : .tif) 

o EPANET  SWMM   INP  

:  A  Format  

¶     (  )    button, . 

¶     ( ,   Other)  . 

    9-1. 

¶ GISpipe  Category( : , ,  )  . 

¶ ,       . 
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      : 
 

 9-1:     

   

        

     

      

      

/       

     

       

/  /  DEM     

SWMM Elements        
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   Google Maps, Bing, OpenStreetMap 

    
 

     9-2,        9-2  

  . 
 

 
 9-2:    

 
 9-2:     

  

  , INP ,    Other   Format  

.       Appendix A. 

         Format     

. 

¶ : EPAnet 2 INP, EPAnet 2 NET, EPAnet 3 INP,  

( :  9-3)  DXF 

¶ / : SWMM INP   

¶ Other ( , , , , ,  ):   

        9-4. 

    .      

  9-5. 

     . 

        . 

        . 

   '     . 

 

 
 9-3:   (  ) 
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 ,          

 see  9-3. 

 
 9-4:   
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 9-5:   ( , , , Other) 

 

     
 

           (  9-6),   

  : 

¶  ,    

¶   ( : , , ) 

¶ Excel  CSV   

¶       

¶  ,  ID        . 

   button       . 
 

 
 9-6:    

 

   
 

  button        . Various options  

4      , :  9-5 
 

: 

¶ : Google Maps, Bing Map  OpenStreetMap     . 

¶  (EPANET ): , , , ,     EPANET  

  ,       . 
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¶  (SWMM ): , , ,     SWMM   

/  , ,    . 

¶ Other: , ,     . 
 

:         . 
 

    
 

           9-7. 

 
 9-7:    

 

          9-3.  
 

 9-3:    

  

    / . 

       ( :  9-4). 

  Ω    ( :  9-15). 

    EPSG   ( :  9-16). 

    . 

    . 

 

    
 

The          :  9-4   

 :  9-8.  
 

          such as    

(*.ttkstyle),   (*.ini) or    (*.sld)      

      . 
 

         (in *.ttkstyle format),  

   . 



 

GISpipe ς   27 

 

     ( ,   Other )   . 
 
 
 
 
 
 

 9-4:    

  

  

  

           

 . :  9-8. 

      (SRS)   

. : WGS 84, UTM Zone 35S  EPSG:4326.  

        

.      

       . 

 (ee  9-8)  

     ( :       

 )    .   

     .  

     (  )    

  .     

      . 

        ,   

     .  

       

     . 

   ( )  ( : , ,  )   

    .    

       . 

           ( : .ttkstyle, .ini 

 .sld)    . 

         

 . 

      (    

)        

      . 

  5ŜŦƛƴŜǎ Ƙƻǿ ǘƘŜ ƭŀȅŜǊΩǎ Řŀǘŀ ǎƘƻǳƭŘ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ƻǊ ǊŜƴŘŜǊŜŘΣ 
such as raster bands, categorical data, or elevation models. 

 ,   .   

       

  . 

Info  

        (Format( : 

Shapefile, GeoTIFF), ,     )  
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      ,     

     .  , , 

          

  ,    . 
 

 
 
 

  

 ( :  9-9)  

  

         , 

 Category      

       . 

,        

         

 . 

          ( ,  

 )  .       

        

.  ,     

 . :  9-9. 

          ( ,  

 )  .     

     .  ,  

      . 

:  9-9 

3D ( :  9-10)  

  2D   X( )  Y( )     2   

.        

 .    

. 

  3D   Z (   )    3   

. ,     3D  

  . 

  Z  Z   (  )    

    .    

        

 . 

  Z (%)  Z   (percent)     

       

  . 

  Z         Z  

    ( : 2D   )  

3D        

 . 

 ( :  9-11)  
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     , , , ,     

   .     

     . 

       ( : , , , 

)  .     . 

   : 

          

  ( :   ).   

         

  . 

 
 

 ( :  9-12)  

   

       (   1).   

 . 

           

. 

       . 

  /         .   

     

   

  /    /  ,   ( :   

  )      . 

  

 / /          . 

           

. 

     (see  9-13) 

           

.    ,    

 . 

         (Category   

). 

    ( :   )    

. 

 /       . 

    3         . 

  ,  , 

  

     . 

     

 

     . 

 HSL  - -        

. 

    ( : , , )  . 

    . 
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 . 

        . 

         . 

         . 

    ,          

. 

      .    

      . 

Other  , ,   . 

          

        ;  

  

     ,    ( :  

1 = DEM  ). 

  ,  , 

  

     . 

     

 

     . 

 HSL  - -        

. 

    ( : , , )  . 

    . 

         

. 

        . 

   ς    ( /  )   .   

 . 

   ς        .   

  . 
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 9-8:   

 
 9-9:   -   
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 9-10:   ς  (3D)  
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 9-11:   ς  ( )  
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 9-12:   ς  ( )  
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 9-13:   ς  ( )  ς  (  ) 

 

  
  

  
 9-14:   ς  ( )  ς  (  ) 



 

GISpipe ς   36 

 

    ( : , )    , 

GISpipe         . 
 

  
 

GISpipe     ,  ,        

  (CRS)    .      

 . 
 

         (  
9-7). 
 

:         (  9-15)   

 EPSG  (e.g., EPSG:3857 (Web Mercator), EPSG:32735 (WGS 84 UTM Zone 35S))  

   (  9-5). 
 

 
 9-15:  
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 9-5:  

  

EPSG   . 

       

   ( : metre). 

 

 CRS     

1.    

¶  ,      . 

¶       CRS      

. 
 

2.  CRS  
 

¶  ,    WGS84    

Hartebeesthoek94 (HB94) . 

¶   2   Lo( )  .  : 
 

o Lo19 (EPSG:2051)   19°E 

o Lo29 (EPSG:2053)   29°E 

o Lo31 (EPSG:2054)   31°E, Other. 
 

3.     
 

¶      HB94 / Lo  .  : 

o  ~29°E   , Hartebeesthoek94 / Lo29 (EPSG:2053). 

o   ~31°E,  Lo31 (EPSG:2054). 
 

4.   
 

¶ Cape / Lo     (EPSG:22277 or EPSG:4222)    

.        . 
 

5.   
 

¶    (e.g., EPSG:2053 for HB94 / Lo29). 

¶  OK   . 
 

Tip: :      CRS    . 
 

  
 

      CRS   CRS   (e.g., from 3857 to 
32735). 
 

  ,       (  
9-7). 
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The     :  9-16. 

 
 9-16:   

 

  EPSG  ,  EPSG         

 όΧύ         (  9-15). 
 

9.2.2   

GISpipe        .  ,   

  .  ,    .  9-17   

      . 
 

 
 9-17:  

 

 
 

        . 

      : 

¶ (   )   

¶  (  ) 

¶   
 

          : 

¶   (     ) 

¶  
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¶  

   : 

¶     

¶  Category    

¶         

¶     

¶      

¶     (  )  
 

 
 

         . , , 

 ,       .    

    .     :  ad (equal to the 

water surface elevation if the reservoir is not under pressure) and its initial quality for water quality 
analysis. Because a reservoir is a boundary point to a network, its head and water quality cannot be 
affected by what happens within the network. Therefore, it has no computed output properties. 

However, its head    with time by assigning a time pattern to it (see Section 9.2.6). 
 

 

 

    ,          

.      : 

¶   (  0  ) 

¶  (   ) 

¶ ,     

¶   
 

      : 

¶   (  ) 

¶  

 

        . GISpipe      

 ,     .      

. 
 

 
 

           

.         .  

         .   

       (       

     )    (      

)    . 
 

        ( :    100 ύΩ   

     . GISpipe      

   . 
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:    -     (PDA)   -  

   .  
 

 
 

        . GISpipe    

   .   (    )     

 .       : 

¶     

¶  

¶  

¶   (  ) 

¶    

¶  ( ,     ) 
 

    ( )  (  ) (   

 )     . 
 

    : 

¶    

¶    
 

     : 

¶  

¶  

¶  

¶ Darcy-Weisbach   

¶    (   ) 

¶   (   ) 
 

                

   : 

¶ Hazen-Williams  

¶ Darcy-Weisbach  

¶ Chezy-Manning  
 

The Hazen-Williams         .  

    ,     . The Darcy-

Weisbach     .      . The 

Chezy-Manning       .    

       .  With the Darcy-Weisbach  GISpipe  

        : 

¶ Hagen-Poiseuille    (Re < 2 000). 

¶ Colebrook-White  Swamee-Jain     (Re >4 000). 

¶ Moody  3      (2 000 < Re < 4 000). 
 

               

            e certain values. : the 
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discussion of Controls in Section 9.2.6. 
 

 (   )        

.           

.         .  
 

 

 

       .    

      (       ) . 

         ,       

   .      .  

  , GISpipe          

. 
 

            . 

,         1 .     

   2 ,      0.5 .    

    . 
 

               

. Ω           . 

GISpipe        .      

    .         

. 
 

   .           

, GISpipe   .     , GISpipe    

     .      

. 
 

 
 

        .   

  : 

¶     

¶  

¶  

¶  
 

     . GISpipe      

    9-6. 
 
  



 

GISpipe ς   42 

 9-6:   

    

  (IV)  ( , , )   

    

.     

,     

. 

 

 
 

  (CV)  (  , )    

   . 

     

  .   

    . 

 

 
 

  (PRV)  (PRV)     

 . GISpipe  PRV   

        

: 

¶       

     

 ( , ) 

¶      

 

¶       

( ,   ) 
 

  (PSV)  (PSV)     

  . GISpipe  PSV  

         

: 

¶         

     

( , ) 

¶      

 

¶       

( ,   ) 

 

  (PBV)  (PBV)      

  .   

   . t.±Ωǎ  
true physical devices but can be used to model 
situations where a particular pressure drop is 
known to exist. 
 
 
 

 

 
 

     (FCV)     
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(FCV)  .    

       

    

 ( ,     

   ). 

 
 

  (TCV)  (TCV)     

     

.    

     

   

. 

 

 
 

  (GPV)  (GPV)      

  -   

    . 

,        

      

. 

 

 
 

 

           (PRV, PSV 

 PBV   ; FCV   ; TCV    ; GPV    ).  

          . Ω    

      . 
 

          : 

¶ PRV, PSV  FCV        (     

) 

¶ PRV         . 

¶   PSV         . 

¶ PSV  PRV      . 
 

9.2.3   

GISpipe               

  .     : 

1.  ( ,   ) 

2.  ( , , ) 

3.   

4.   

5.  

6.  (  /   ) 
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9.2.4   

GISpipe        . 
 

  : 

 :  tab (  9-18) 
 

 
 9-18:   (   ) 

 

  : 

   

   

  

  

   

   

  

  
 

  
 

 ( ,   )  ,       

       (  9-19). 
 

 
 9-19:   

 

          , :  9-20. 
 

    (    ,  :  9-20). 
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 9-20:   

 

        ƻōƧŜŎǘΩǎ ƳŀǇ ŎƻƻǊŘƛƴŀǘŜǎ ό· ŀƴŘ ¸ύ ŎƻǳƭŘ 

be set in the Properties   .        

    option :  9-21. 
 

 
 9-21:    

 
 

             (  , 
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:  7-12)     :  9-22 and  9-23. 
 

 
 9-22:       

 

 
 9-23:     

 

  
 

   ( ,   ) (  9-18)      

 .  
 

 ǘƘŜ ƳƻǳǎŜ ǿƘŜƴ ƻǾŜǊ ǘƘŜ ƭƛƴƪΩ     .  
 

 Ωǎ ŜƴŘ ƴƻŘŜ ŀƴŘ    (  9-24). 
 

 
 9-24:    

 

:  : Pan and Zoom     (  9-25).     

   . 
 

    
 9-25:      /   

 
 
 

       Ωǎ ŜƴŘ ƴƻŘŜΣ  it at those intermediate 
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Ǉƻƛƴǘǎ ǿƘŜǊŜ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ƭƛƴƪΩǎ ŘƛǊŜŎǘƛƻƴΦ ¢ƘŜƴ  the mouse a final time over the 

ƭƛƴƪΩǎ ŜƴŘ ƴƻŘŜ :  9-26. 
 

 
 9-26:     

 

       Escape    . 
 

:               (  9-27) 

  .          

    ,       . 

 

 
 9-27:     

 

:         .    

       (  9-28).  and hold   

      .       

. Right   . 
 

 
 9-28:   

 

        cross :  9-29. 
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 9-29:   

 

     (  9-30).      

  9.2.5   9-12 and  9-13. 
 

 
 9-30:  -    

 

              

:  9-31   :  9-7.  
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 9-31:    

 9-7:    

  

    (1)     Format  .  

     ).  

       

  . 

     XXX 

 XXX 
 

 XXX 
 

        .   

.  

  :   

  

Junctions      

  . 

  XXX 
 

   XXX 
 

  XXX 
 

    XXX 
 

    Shapes     objects 
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   ,      .  

  ,    . 

 

   
 

  ,  the       (  9-18). 
 

      . 
 

    key. 
 

 
 9-32:    

 

      . the label was selected (  9-33). 
 

 
 9-33:   

 

 ( ,  , )      9.2.6. 
 

9.2.5    

GISpipe     ( :  9-34)   ,  9-35   

      .      ( , , 

, , ,   )     . 
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 9-34:   ( ) 

 

 
 9-35:   ( ) 

 

            

.  
 

 /    . 
 

     described in  9-8 to  9-14. 
 

:  : /         . 
 

Note:      flow units   .   

metre     SI Metric  . cubic feet, gal  

      . . flow units   
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  ( :  9-36) or   ( :  9-37).    

   :  B. 

 
 9-36:   

 

 
 9-37: flow units  

 

   :  9-8. 
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 9-8:   

  

 ID     . It can consist  15  

    .   ID    

.   . 

X    :  Ω   

.      . 

Y    :  Ω   

.      . 

   Other      

. 

 Category( :  )      (  

) : junction :  . 

 The  in metre ( )  some   of the junction.  

 .      

.     . 

   flow units      Category    

 .    : an   of 

flow into the .  left  then   0  . 

     Category      

    ID .    

 :   to   to    in 

  .        

 (   !     .)  

. 

 Category      Category . : ellipsis 

 (or hit the  key) to bring up a  s   let the 

user  base  and time  to  Category of  

.   Category   . 

   : (   )  .  

 1 psi(  1metre)     (  flow 

units)  . (or meter).   . : 

   9.2.2 for more  . 

        .  

    0     . 

   of any   the   this .  the  

 (  Enter )       

(   9.2.6  ). 

 
 

   :  9-9.  
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 9-9:   

  

 ID     . It can consist  

15      .   ID  

  .   . 

X  The   of the  on the map,  in the ƳŀǇΩ  

 .      

. 

Y    :   Ω  

 .      

. 

 Other      : 

. 

 Category( :  )      

(  ) : reservoir :   

     (  +  )  in feet (meters). 

  . 

         ID  

  Ωǎ ƘŜŀŘΦ    .   

        

   with time. 

    .     

 0     . 

       .    

(  Enter )      (  9-40). 

 

   :  9-10. 
 
 

 9-10:   

  

 ID     . It can consist  15  

    .   ID    

.   . 

X    : tank on the map, Ωǎ  . 

     . 

Y  The   of the tank on the map,  in the ƳŀǇΩǎ  

.      . 

   Other      

. 

  text  (  no ) used to  the tank to a 

Category, :   

      (   metre) . 

  . 

          

( (metre))  .   . 

        (   metre) ned. 

     .   
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. 

        (   metre) ned. 

     .   . 

 The  of the tank in feet (metre). For   this is the  

. For  or  , it can be an   

  1.128  . (  )  

        

.   . 

          (cubic 

feet( metre)) .   ,    

   (  )    

   . 

           ID 

.      

. 

       . The choices include 

-  (MIXED) 

- 2COMP (2  ) 

- FIFO (   ) 

- LIFO (   ) 

:     9.1.2   . 

   Ωǎ ǘƻǘŀƭ ǾƻƭǳƳŜ ǘƘŀǘ ŎƻƳǇǊƛǎŜǎ ǘƘŜ -  

 2  (2COMP) mixing model.     

    . 

        .   

1/day .    ,    for . 

  if the  Bulk    in ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

  will . :    in  9-23  

 . 

       .   

   0     . 

       . :   

 (or hit the  key) to bring up the Source   (see  
9-40). 

 

   :  9-11. 
 
 

 9-11:   

  

 ID    : .     

 15  or .   be the same as the ID for any 

 .   . 

  The    ID .   . 

  The    ID .   . 
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 Other      : . 

 Category( :  )      

(  ) : pipe to a Category,     

 . 

    in feet (meters).   . 

  (   mm) .   . 

   . Hazen-Williams  Chezy-Manning 

 dimensionless , Darcy-Weisbach  

(mm) .   . 

  ,    dimensionless   . 

 0  . 

    the pipe is  , , or  a  . 

         . 

  The bulk   for the .    1/day. : a  

 for  and a   for .   if the   

  from the ǇǊƻƧŜŎǘΩǎ   will . :  : 

 9-23   . 

  The wall   for the .    1/day. : a  

 for  and a   for .   if the   

  from the ǇǊƻƧŜŎǘΩǎ   will . :  : 

 9-23   . 

 

:  

         .    

  .  this setting On/Off, by clicking the      /   

  ( :  7-12).           

 . 
 

   :  9-12. 
 
 

 9-12:   

  

 ID    : . It can consist  15   

   .   ID    

.   . 

  The ID of the node on the  side of the .  is a  . 

  The ID of the node on the  side of the . This is a  

. 

 Other      : . 

  Category( : ,    )    

  (  ) . 

           

  ID   by the pump and the flow  

the .   if    (  
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) . 

   (horsepower(kW)) .  the same  

of  no  what the flow is.    

    .     

   . 

    (dimensionless) .  ,   

1.2       20%  e 
normal setting. 

 ¢ƘŜ L5 ƭŀōŜƭ ƻŦ ŀ ǘƛƳŜ ǇŀǘǘŜǊƴ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǇǳƳǇΩǎ ƻǇŜǊŀǘƛƻƴΦ 

The multipliers  pattern are  to speed settings.  0  

      .   

 . 

  State  (   )    period. 

  The ID label  ŎǳǊǾŜ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǇǳƳǇΩǎ ǿƛǊŜ-to-water 

efficiency (in percent) as a  of flow . This  is used only to 

  .     or if 

ǘƘŜ Ǝƭƻōŀƭ ǇǳƳǇ ŜŦŦƛŎƛŜƴŎȅ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ  Options 

(see  9-24)  . 

  The  or   of  in   /  kW-hr. Used   

the cost of  .   if not  or if the global 

ǾŀƭǳŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ  Options (  9-24)  

. 

          ID 

. 9ŀŎƘ ƳǳƭǘƛǇƭƛŜǊ ƛƴ ǘƘŜ ǇŀǘǘŜǊƴ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǇǳƳǇΩǎ 

  to  a     for the  period. 

    or if the global pricing pattern 

ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ  Options (  9-24)  . 

 

   :  9-13. 
 
 

 9-13:   

  

ID     : valve.     

 15  or .   be the same as the ID for any 

 .   . 

  The ID of the node on the   or  side of the . (PRV  

PSVs  flow in only a  .)  is a  . 

         ID .   

. 

 Other      : . 

  Category( :    )     

 (  ) . 

   in inches (mm).   . 

Type  (PRV, PSV, PBV, FCV, TCV  GPV) . :  
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9-6      .   . 

       : 

PRV -  (psi  m) 

PSV -  (psi  m) 

PBV -  (psi  m) 

FCV -  (flow units) 

TCV -   (dimensionless) 

GPV -   ID 

  dimensionless  loss  that  when the  is  

 .  0  . 

     the  of the . If set to OPEN or 

CLOSED         , 

. NONE     . A ǾŀƭǾŜΩǎ 

  and its  can be made to vary   

     . LŦ ŀ ǾŀƭǾŜΩǎ ǎǘŀǘǳǎ ǿŀǎ 

fixed to OPEN/CLOSED, then it can be made    a 

 that    . 

 

   :  9-14. 
 

 9-14:   

  

 ¢ƘŜ ƭŀōŜƭΩǎ ǘŜȄǘΦ 

X        , Ωǎ 

scaling units.   . 

Y        , Ωǎ 

scaling units.   . 

 Launches a Font dialog that allows selection  ƭŀōŜƭΩǎ ŦƻƴǘΣ ǎƛȊŜΣ ŀƴŘ 

style. 

 

9.2.6    

,  ,          . 

      lbar click on the object (see  9-38) .  
 

 
 9-38:    

 

,     Category     ,  

    (  9-39). 
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 9-39:  Category  

 

, ,            

    (  9-40).     . 
 

 
 9-40:    

 

  
 

    Format  :  9-41.     

    :  9-15.       

 , ,         .  
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 9-41:   

 

    (Y)  (X)     .  

        .      

ontain the lower and upper levels 

  .  
 

             . 

        (Y)  .  

 .  the  (X) axis in flow units.        

 . 
 

    ,  (X, flow units)    (Y, percent)  

.  -          

 ŀƴŘ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ƭƻǎǎŜǎ ƛƴ ǘƘŜ ǇǳƳǇΩǎ ƳƻǘƻǊΦ If not supplied for a specific pump, then a fixed 

global pump efficiency  used. 

   (GPV)   (Y)  

(X)   .     ,        

-     aw-down behaviour. 
 

   (     )       

  . ,   (    )   

:   .     (  )   

:       :  9-42,   . 

 :       :   

  . 
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 9-15:   

Item  

 

            

       

  (   flow units  ) 

  (   flow units  ) 

 

   ID  (  15    ) 

       

    

     ,   X-Y  (   

flow units   the selected flow units) 

     ,   X-Y  (   

flow units   the selected flow units) 

 

            

       

     (   flow units  ) 

     (   flow units  ) 

 

            

       

     (   flow units  ) 

     (   flow units  ) 

 

 
 9-42:    

 

  
 

            . 
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 ,  ,            . 

         Ŝ ǇǊƻƧŜŎǘΩ 

   . Within this interval a quantity remains at a constant level, 

Ŝǉǳŀƭ ǘƻ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ƛǘǎ ƴƻƳƛƴŀƭ ǾŀƭǳŜ ŀƴŘ ǘƘŜ ǇŀǘǘŜǊƴΩ      

. Although all time patterns must utilize the same time interval, each can have a different 

number of periods.            

. 
 

   :  9-43,     .  

      :  9-16.    

     . :  9-43. 
 

 
 9-43:   

 

 

 9-16:   

Item  

     . 

      . 

       . 

 

:    (  9-43) : ,   and   :  

9-44. :    ( )     . ,  

 (     )  click on the   . 
 

 
 9-44:     
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    (     )   :   

    :  9-45,   .  :  

     :      

. 
 

 
 9-45:    

 

    (  9-45)   ( ,   ), ( , , , 

  ), ( , , ,   ), ( , , ,    

)  ( , , bology of lines, markers and labels) as depicted in  9-46.  
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 9-46:   

 

:  ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ŎǳǊǊŜƴǘ ǇŀǘǘŜǊƴΩǎ Řŀǘŀ ǘƻ ŀ ŦƛƭŜΦ 
 

  
 

   :  9-47,         

   . 
 

 
 9-47:   

 

       . ,   

          .      

Category   : 

¶   

¶      
 

  

        : 

ω   

ω   

ω    
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ω  

   Format    : 
 

LINK x  IF NODE y ABOVE/BELOW z 

LINK x  AT TIME t   

LINK x  AT CLOCKTIME c AM/PM  

:   

x =  ID  

 = OPEN  CLOSED,        

y =  ID  

z =      

t =     (    : ) 

c = 24    

 

       . 

:        ,  ( )  . 
 

:               

             ity. 
 

   

               

       .     .   

       . level in a tank exceeds 
a certain value and does the opposite when the level is below another value. 
RULE 1 

IF TANK 2 LEVEL ABOVE 6.0 
THEN PUMP 10 STATUS IS CLOSED 
AND PIPE 55 STATUS IS OPEN 

RULE 2 
IF TANK 2 LEVEL BELOW 3.9 
THEN PUMP 10 STATUS IS OPEN 
AND PIPE 55 STATUS IS CLOSED 

 
 
 
 
 
 

   
 

             

  .     ,     ,   d 

contaminant intrusion. The dialog form, shown in  9-48,    (  9-17). 
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 9-48:   

 

 9-17:    

  

      (    ) ς  

 . 

  ID  of time  used to make   vary with time, 

   . 

    : 

-  

-   

-   

-    

 

         . 

¶        ,   

       . 

¶             

. 

¶             

   . 

¶          (   

     ). 
 

           ( :   

   ).         

          e network or 
to model a contaminant intrusion. 
 
 
 
 

9.2.7 Other   

 

GISpipe    ,       /     

          

 .  9-49. 
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 9-49:   

 

   (  ) 
 

 
 9-50:    

 

   (  ) 
 

 
 9-51:      

 

  
 

   :  9-52.    Category     

      .   :  

   (   )  Category    .  
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 9-52:    

 

 5    .   Category     

.      : the or  .   

 : 

¶ :  Category      ( ) 

¶  :   (    , :  9-52).    

    (  ). 

¶ Category:  Category      (  ) 

¶  ID: Category/    .  

¶ : XXX 
 

: ,         Category   

        . 
 

   , Category,        : 

     (  9-38).  , , Category,  ,  , 

( )   ed in  9-53. 
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   Microsoft Excel          (  

9-54), : Excel    ,     : Category 

      (  9-55)   . 
 

 
 9-53:   

 

 
 9-54: Excel   
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 9-55: Category  

 

9.3   

9.3.1     

 

     
 

     GISpipe      .    

     redo the last step. 

Undo  

Redo  
 

 
 

GISpipe        

  :      

:  9-56      

 :  9-18.  
 

 9-18:    

  

   

            

   .    building more 

accurate and efficient. 

   

  

,        

   .       

  " "  " "  .  

         up 
workflows but increases the risk of accidental loss. 

   

   

 

        .  

      .  

      ty in a 
model when elevation data is incomplete. 

  

    (  )      

     : scale  map.   

         . 



 

GISpipe ς   71 

  

  

 3   : 

- :     .  

 ,     

  . 

- :   . /  

 ,   ,  

( )  .    den or 
overlaid. 

- :     .  

(   )     . 

  ,         

   
         or    

 

 

 
 9-56:  

 
 
 
 
 
 
 
 
 



 

GISpipe ς   72 

 
 
 

 9-19:    

  

 (50% ) 

 

   

 (100% ) 

 
   

 

 
 

   

  

 

   

 

 
 

   

   

. 

 

   

.    

   

    

  .  

    

.    

   

    

  . 
 

   

.    

   

    

  . 
 

    

.    

   

    

  . 
 

 

  
 

 J2   :  9-57       J3  

.       J2  ,  P2   

 J1    J3    P1  . 
 

 
 9-57:   

 

  
 

 J3         J5  . : 
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 9-58.       J3    P2    J5  

. 
 

 
 9-58:   

 

  
 

, ,        ,  9-59. 
 

 
 9-59:   

 

       : Ctrl + C    

 . 
 

 Ctrl + V   . 
 

             

. 
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9.4    

The              

  .    ,  ,     

           

 conditions and operates efficiently under various scenarios. Proper configuration of these 
settings is essential for reliable results and meaningful analysis. These Settings can be accessed from 

the Water Distribution Network Model  , :  9-60. 
 

 
 9-60:    

 

, ,             

 . 
 

9.4.1   

    9-61,     :     

 . 
 

 
 9-61:   
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 9-20:      

  

    (DDA)    (PDA)  . 

DDA       , PDA  

  a  of .  

The PDA option can be used to find a DDA      

. 

flow units  in    and link flow   .  

  gal,  , or   that the  for all  

    US.   or  metre  all  

 to SI Metric  . flow units     

       . ( : 

Appendix B,  ) 

          

.   are: 
- Hazen-Williams 
- Darcy-Weisbach 
- Chezy-Manning 

     ,     

     . 

    4°C    . C 
(dimensionless). 

   of the   of the  to that of   20 deg. C 

(1.0   0.94 /day) (dimensionless). 

            

   iven point in time. Suggested value is 
40. 

    used to  that a  has been  to the   

  .        

       .   

0.001 . 

            . 

      STOP   

 CONTINUE :  10 , with no link   , 

in an  to  . 

  ID  of a time  to be  to    junctions where 

    .     

   . 

           

 or down by a   (e.g., 2.0   all demands, 0.5  

, , 1.0   ). 

   to        .   

    0.5 .    

  : pipe .  

        .    

: 

- NO (  ) 

- YES (   ) 
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- FULL (   ) 

     . 

  PDA   0   . 

  PDA       . 

  PDA    -   .   0.5. 

     .       

      .  0    

   .    (US) 

 metre(SI) . 

     .     ( , 

    )        

  to .    of 0  that no 

flow   .   flow units   

. 

CHECKFREQ           

 :  of ,  , flow  valves and pipes 

 to   .  2 ,     

  .       

     . (   

          

.)           valves 

(PRV and PSV) is  by the DAMPLIMIT option (see  9-21). 

MAXCHECK ,  ,          

     .    

   .  is 10,  that  10 , 

 of    CHECKFREQ      

. 

DAMPLIMIT PRV  PSV           

.      60%     

be as   .   is 0   that  

  be used and that   on  valves  made  

 .   be needed on  that have   ,   

0.01   . 

 
 

 9-21:      

CHECKFREQ MAXCHECK DAMPLIMIT  

2 10 0   ;     

  . 

10 100 0.01 Less   ;  be  

  . 

     

 

     

;      

  . 
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9.4.2   

 

      .     : 

 button :  9-62      . 
 

 
 9-62:   

 

       . 

 

      (  :  9-22)    :  
9-63. 
 

 
 9-63:   -  

 

     (  :  9-22)    :  
9-64. 
 

 
 9-64:   -  

 

   , :  9-65,     : , , 

 ,   (  :  9-22)    ( :  9-23). 
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 9-65:   -   

 
 9-22:      

  

    .  : 

-  (   ) 

-  (  ) 

-  (   ) 

-   (  ) 

       ( : )  

  . 

      .   mg/L, 

ug/L .       : 

 and percent, . 

  of the   of the     to that 

  20 °C (0.00112 sq ft/day). : 2 if the    

    2,   0.5 .     

   .     

0  . 

         . mg/L  

          

0.01 . 

     ID .    

. 

 

:             . 

        ,    .  

              

. g too small a value will affect computational efficiency. Some experimentation with 
this setting might be called for. 
 

         :  9-23. 
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 9-23:      

  

    to   is  when  a bulk flow  . 

1   1, 2   2  . Michaelis-

Menton    .    

     . 

           .  

 1    FIRST (1)      

ZERO (0) .        

 . 

        ὑὦ   .   

 can be  by  this  for  . : 

  for ,    for ,  0 if no   

.   (1-n)    , 

 n    . 

   Wall  rate  ὑύ assigned to all . Can be   

      .   

 , a   for , or 0 if no wall  . 

 1    ft/day(US)  m/day(SI), 0   

 / /day(US)  

/ metre/day(SI) . 

             

.      this value.  

  0  . 

         .   

 0  . 

 

9.4.3   

 

              

     . The        

by clicking the       , :  9-66,    

   :  9-24. 

 

 
 9-66:   
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 9-24:      

  

  (%)   . 

   of  /  kilowatt .    not 

 . 

          ID 

.    . 

    kilowatt    . 

 

9.4.4   

    9-67,     :      

 . T           . 

 :  9-25 (     :     ). 
 

 
 9-67:   

 
 

 9-25:        

  

    ( ) .  ( )  

  0  . 

        .  1 . 

        .  5  (0:05 

). 

        .  

1 . 

        (  )  

(e.g., a value of 2 means that the  begins with all-time  

starting  their  ).  0 . 
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        .  

1 . 

        (  ) . 
Normal default is 0. 

       ,  24  

Format   ( : 0:00, 6:00, 18:00). 

    (e.g., 7:30 am, 10:00 pm)   . 

  12:00( ) . 

 Type of   used to  the  of an   

.    : 

 (    ) 

 (   ) 

 (  ) 

 (  ) 

 ( - ) 

          

:     . 

 

Note:    (   )     0  .  

         .   s require 
that a non-zero Total Duration be specified. 
 

9.4.5   

GISpipe           .  

              

 . GISpipe          

 .  
 

             

 .           

.  ( : , , ,  )       

  .      : 

¶  ID -    ID (     ).  

¶  -   (  ) 

¶  -   
 

:            (  9-69). 
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 9-68:    

 

       0   .  ( : 

27.5)  :  Format( : 27:30)    .     

   0    .       

 by placing a semicolon (;) before them. For a series of measurements made at the same 
location the Location ID does not have to be repeated. 
 

      :     ,  

   :  9-69.        

:  or  .      :  

 .  :        

       . 
 

 
 9-69:   

 

9.4.6     

    9-70 and  9-71,     :   

   .        

. ,             

.  
 

     Category   : 

¶   

¶      
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     : 9.2.6. 
 

 
 9-70:    

 

 
 9-71:     

  



 

GISpipe ς   84 

9.5   

9.5.1   

GISpipe        Category   : , 

,   .          

(  9-72). 
 

 
 9-72:    

 
 9-26:   

   

 

   , flow units      

       

     . :  9-61. 

 

   ,       

     ng time-based analysis, see 

 9-67. 

 

         

     on, see  9-66. 

 

   ( : , ,  )    

        the 

distribution system, see  9-62. 

 

9.5.2   

/     :        

 (  9-73). 
 

 
 9-73:    

 

       (  9-74). 
 

:     . 
 

        .     

    . 
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 9-74:   

 

  
 

     .       

        . 
 

:   . 

     :   
 

  ,  9-75,     . 
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 9-75:    

  
 

  GISpipe      Digital Elevation Model(DEM)   

 .    DEM   .  
 

DEM      SRTM30M DEM   . 

 

  :  
 

DEM      Format      . : 

 9-76. The    DEM           

   . 
 

 
 9-76:     
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        . 
 

  :  
 

              

     :  9-77. 
 

 
 9-77:     

 

  
 

          . 

  :  
 

          

:  9-78. 
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 9-78:    

 

  (  ) 
 
 

  
 

GISpipe     .        

    :    , :  9-79. 
 

 
 9-79:    

 

  (  ) 
 

      :   (  9-79) :  

       (  9-80). 
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 9-80:   

  (  ) 
 

      :   (  9-79) :  

       (  9-81). 
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 9-81:   

 

   (  ) 
 

      :   (  9-79) :  

         (  9-82). 
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 9-82:    

 

 
 9-83:    
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   (  ) 
 

      :   (  9-79) :  

          (  9-84). 
 

 
 9-84:     
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9.5.3     

GISpipe  /           

  ( :  D  ).    

 .  
 

       

GISpipe           

.         , GISpipe   

.        . 
 

  

GISpipe             

.    ,          

    .     , GISpipe ill compute a 
hydraulic solution (probably with extremely large negative pressures) and attempt to identify the 

problem link in its  . If no connecting link(s) exist GISpipe       

   and pressures and    110  . Under an extended 

period , it is possible for nodes to become disconnected as links change status over time. 
 

  

  (DDA)   , GISpipe         

        .  

      .  ressures can 

occur when portions  network can only receive water through links that have been closed off. In 
such cases an additional warning message about the network being disconnected is also issued. 

  -          (PDA)  

  .      0     s 

 largely eliminated. ¢Ƙƛǎ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀ ƳƻǊŜ άǊŜŀƭƛǎǘƛŎέ ǎƻƭǳǘƛƻƴ ǎƛƴŎŜ ƭŀǊƎŜ ƴŜƎŀǘƛǾŜ ǇǊŜǎǎǳǊŜǎ 

in a network  physically realistic. 
 

  

   GISpipe            

      .        ,   

           .  ample, 

the pressure limits that control the status of a pump may be set too close together. hǊ ŀ ǇǳƳǇΩǎ ƘŜŀŘ 
curve might be too flat causing it to keep shutting on and off. To eliminate the unbalanced condition 

one can, try to increase the allowed maximum number of trials or loosen the  accuracy 

requirement. Both of these parameterǎ ŀǊŜ ǎŜǘ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ  . If the unbalanced 
ŎƻƴŘƛǘƛƻƴ ǇŜǊǎƛǎǘǎΣ ǘƘŜƴ ŀƴƻǘƘŜǊ ƘȅŘǊŀǳƭƛŎ ƻǇǘƛƻƴΣ ƭŀōŜƭƭŜŘ άLŦ ¦ƴōŀƭŀƴŎŜŘέΣ ƻŦŦŜǊǎ ǘǿƻ ǿŀȅǎ ǘƻ ƘŀƴŘƭŜ 
it. 
 

1.       .  

2.          10     

  .         

. Ŝ ƛǎ ƴƻǘ ŀŎƘƛŜǾŜŘ ǘƘŜƴ ŀ ά έ ǿŀǊƴƛƴƎ ƳŜǎǎŀƎŜ ƛǎ ƛǎǎǳŜŘΦ In 

either case, the analysis will proceed to the next  . 
 
 
 



 

GISpipe ς   94 

              

        .  , age 
tanks, this might affect the accuracy of results in all future periods as well. 
 

     

              

 110  .          

     .  case GISpipe will also issue warning messages 
about nodes being disconnected. The equations might also be unsolvable if unrealistic numbers were 
used for certain network properties. 
 

9.6     

           . 

       ,     and 

elements to visualise (see  9-85). 
 

 
 9-85:      

 

        :  9-86. 
 

       .         

 ter being viewed on the map (see  9-87).      

    .    ,   

    . 
 

   : 

¶      . 

¶          . 
 

  : 

1.    . 

2.       ( :  9-88ύ ǘƻ ƳƻŘƛŦȅ ǘƘŜ ƭŜƎŜƴŘΩǎ ŎƻƭƻǳǊǎ 
and intervals. 

      . 
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 9-86:   
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 9-87:   

 

The   (  9-88)           

    .  : 

¶          .    

    . 

¶            

   . 

¶ :           

 . 

¶ :             

  me period. 

¶         (      

   o on). 

 

 
 9-88:   

 

      :  9-86  :  9-27  

 :  9-89. 
 

 9-27:     

  

 

 -      

 -      

 -      

     ( : , )   

 ID     

 -       
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 -             

 -         

 -         

 -        

 -       

 -        

 

 -      

 -      

 -      

     ( : , )   

 ID     

      

 -        

 -           

 -         

 -       

 -       

 -         

 -         

 -          

 -        

 

  
       GIS  

 

 ( )       
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 9-89:      

 

           . 

          he 

bottom  screen, simply click on the time period block. 
 

          (  9-90).  
 

        .   

      . :    

 Stop  . :    (+   ς )  

     . 
 

 
 9-90:   

 

         .    

        .    

           :  
9-91. 
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 9-91:    -  

 
 

9.6.1    

            . 

 , Windows  ,    Windows  

  .  9-28         . 
 
 

 9-28:       

     

  
    (  :  

9-92 and  9-94) 

     

   

  
    (  :  

9-95) 
    

  

      

   (  

:  9-96 and  9-97) 

     

 

     

 
     

  
  

 

         .   

    plotting: 

¶   (   )  . (       

). 

¶ :         . 
 

  
 

        :  9-29. 
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 9-29:    

  

 

(  9-92) 

  

 

 

 

  (PDA) 

  (PDA) 

 

(  9-94) 

 

 

  

  

  

 

 

 

    3        :  9-92.  
 

       :     

    :   .  
 

        .  
 

       :   or   . 
 
 

:  Tab (see  9-92)        

 Format  :  9-93. 
 



 

GISpipe ς   101 

 
 9-92:   -  

 

 
 9-93:   -  -  Format 
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 9-94:   -  

 

  
 

        .      

 ,     :   .   

        :  9-95.  
 

 
 9-95:   
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  ,  ,  ,       

     toggle . 
 

        :   

.          . 
 

  
 

          :  9-96 and  9-97. 
 

 
 9-96:   ς  -  (  ) 

 

 
 9-97:   ς  -  (  ) 
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        : 

¶    

¶   

         
 

        : 

¶   ( :  9-96) 

¶   ( :  9-97) 

            . 
 

 9-30:    

  

 

(  9-96) 

 

  

  

  

 

 

 

 

(  9-97  
9-94) 

 

 

 

  

  

 

 

  

  

  

 

 

: ,     Shift    
ŘǊŀǿƛƴƎ ŀ ȊƻƻƳ ǊŜŎǘŀƴƎƭŜ ǿƛǘƘ ǘƘŜ ƳƻǳǎŜΩǎ ƭŜŦǘ ōǳǘǘƻƴ ƘŜƭŘ ŘƻǿƴΦ Drawing the rectangle from left to 

  ,    .    

   : 

Ctrl            . 
 

    (  9-92,  9-94 and  9-96 )   ( ,   

), ( , , ,   ), ( , , ,   ), 

( , , ,    )  ( , , bology of lines, markers 

and labels) as depicted in  9-98.  
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 9-98:   

 

         :  9-31. 
 
 

 9-31:   ,     Tabs 

  

 

  Colour  ǇŀƴŜƭ ǿƘƛŎƘ ǎǳǊǊƻǳƴŘǎ ǘƘŜ ƎǊŀǇƘΩǎ ǇƭƻǘǘƛƴƎ ŀǊŜŀ 

  /ƻƭƻǳǊ ƻŦ ƎǊŀǇƘΩǎ plotting area 

3D   3D     

3D   3D    

 ¢ŜȄǘ ƻŦ ƎǊŀǇƘΩǎ Ƴŀƛƴ ǘƛǘƭŜ 

     

   

    (      ). 

  . 

    (      ). 

  . 

     .   . 

   ,     . 

    . 

     

     . 

 

    . 
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     . 

        ( )  . 

    . 

  . 

    . 
 

 

:      . (       

 .) 
 

    .  : , ,   . (    

  for some types of graphs.) 
 

         :  9-32. 
 

 9-32:     

Category   

    . 

   . 

    (   ). 

    . 

    . 

   . 

   . 

    . 

    . 

   . 

 GISpipe   . 

      . 

 Selects the colour  ƭŀōŜƭΩǎ ōŀŎƪƎǊƻǳƴŘΦ 

      . 

       . 

    . 

 

 
 

     ,  9-85,     .  

            :  9-99. 
 

         :  

    9-86.  
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 9-99:  

 

9.6.2    (  ) 

 

9.6.3    (  ) 

 

         Microsoft Excel  

xcel file,  9-100.  
 

 
 9-100: Microsoft Excel   -  
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9.7 Other  

 

 
 9-101: Other  

 

9.7.1   (  ) 

 

9.7.2  (  ) 

 , :  9-102,       

    .      , 

           . 
 

  Other           : 

  . 

 
 9-102:   

 

     : 

¶       . 

¶     . 

¶      . 
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.  ired to apply the skeletonization  :  9-33. 
 

 9-33:   

  

         . 

          

. 

  ,        

. 

  

 

       . 

 

9.7.3 flow units  

  Other           : 

flow units   .   flow units   (  B ).  

             . 

flow units  ,  9-103,  flow units(  )       

flow units   (  )  .  :e Ok   

. 
 

 
 9-103: flow units  

 

9.7.4    

  Other           : 

    .      .   

  ,  9-104,  . 
 

 
 9-104:      
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9.7.5    (  ) 

 

9.7.6   EPANET   (  ) 
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10    (  ) 

GISpipe  EPA   (SWMM)    .  GIS 

            ( ) 

   -    .   of 
SWMM operates on a collection of subcatchment areas that receive precipitation and generate runoff 

and pollutant loads (  10-1). SWMM      , , /  ,  

    . SWMM         

,           ,    

. ing under Windows, SWMM 5 provides an integrated environment for editing study 

area input data, running hydrologic, hydraulic and water quality s, and viewing the results 
in a variety of formats. These include colour-coded drainage area and conveyance system maps, time 

series graphs and tables, profile plots, and  ŦǊŜǉǳŜƴŎȅ ŀƴŀƭȅǎŜǎΦ ¢Ƙƛǎ ǳǎŜǊΩǎ Ƴŀƴǳŀƭ ŘŜǎŎǊƛōŜǎ 
in detail how to run GISpipe built storm water management models. It includes instructions on how 

to build a drainage system model, how to set various  options, and how to view results in 
a variety of formats. It also describes the different types of files used by SWMM and provides useful 

tables of parameter values. Detailed descriptions  theory behind SWMM 5 (the engine used in 
GISpipe) and the numerical methods it employs can be found in a separate set of reference manuals 
(www.epa.gov/water-research/storm-water-management-model-swmm). 
 

 
 10-1: SWMM (USEPA, 2022) 

 

SWMM   ,    , Other    ,    

  .            

  ,   /         

. SWMM              

,         . 
 
 



 

GISpipe ς   112 

10.1 GISpipe    

 

10.1.1   

10.1.2   

10.1.3   

 

10.2 GISpipe   

10.2.1  

10.2.2   

10.2.3   

10.2.4   

10.2.5   

10.2.6    

10.2.7   

10.2.8   

10.2.9   

10.2.10    

 

10.3   

10.3.1    

10.3.2    

10.3.3   

10.3.4    

10.3.5   

10.3.6    

10.3.7   

10.3.8     
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10.4   

10.4.1   

10.4.2   

10.4.3     

10.4.4   

10.4.5   

10.4.6     

10.4.7      

10.4.8    

10.4.9   

10.4.10      

 

10.5    

10.5.1    

10.5.2    

10.5.3    

10.5.4    

10.5.5   

10.5.6  /  

10.5.7   

10.5.8    

10.5.9   

10.5.10    

10.5.11    

10.5.12    

10.5.13     

10.5.14   
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10.6   

10.6.1    

10.6.2    

10.6.3    

10.6.4   

10.6.5    

 

10.7   

10.7.1    

10.7.2    

10.7.3   

10.7.4    

10.7.5    

10.7.6     

10.7.7    

10.7.8    

 

10.8 GISpipe    

10.8.1   

10.8.2     

10.8.3   

10.8.4   

10.8.5   

10.8.6   

10.8.7   
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11    (  ) 

                 

 . :  11-1. 

 

 
 11-1:          
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12  

:   DEM ,          

. :  12-1   :  12-1. 

 

 
 12-1:        

 
 12-1:   

  

 

 
 

 SRTM(    )  30metre  

Digital Elevation Model(DEM)  .   

   ,      

 . 
 

 
 

   ( : , )  DEM  

.   ,       

 . 
 

 
 

   ( : , )  DEM  

.   ,       

 . 
 

 
 

 (    DEM     )  

 ( , , )  .   

 ,        

. 
 

 
 

Excel    ( :  , )   

Format  . GIS      

  . 
 

 

 
 

  DEM       

   .      

. 
 

 
 

  GIS ( : OpenStreetMap)      

 .      

    . 
 

 
 

    ( )   

.        , 

       . 

 

 (DEM)       . 

 ,          

. 
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 SRTM30M DEM  
 

      (  NASA  USGS ) SRTM  

  (    ) Digital Elevation Model   

  30metre   . DEM       

 .      ,  flow, pressure zones, drainage 

patterns, and catchment behaviour. Integrating this elevation data into a GIS-based model enhances 

the accuracy of hydraulic s and is particularly valuable for regions without local 
topographic surveys. 
 

  SRTM30M DEM      (SRTM 30M  

,  )  . :       

   .  12-2 (       Google Earth 

   . 
 

 
 12-2:   SRTM 30M DEM 

 

DEM(Digital Elevation Model)  
 

      , GPS        

  Digital Elevation Model    .     



 

GISpipe ς   118 

        .  DEM  

 be used for hydrologic and hydraulic modelling, including flow direction analysis, slope 
calculations, and defining natural drainage patterns. This tool is essential when more detailed or 
localized elevation data is available and preferred over global datasets like SRTM. 
 

DEM   DEM(Digital Elevation Model)        

  :  12-3. DEM         

 .         .  ,  

 10metre  DEM     ŀ мл Ҏ мл ƳŜǘŜǊ ŀǊŜŀ ƻƴ ǘƘŜ ground. 
 

¶              . 

¶          DEM  . 
 

    :   . 
 

 
 12-3: DEM  -    

 

DEM  ,  12-4,    . 
 

 
 12-4:   

 

  
 

    GIS    PNG  JPEG    

     .  ,     

       ,  network, or 

terrain features is required. Users can typically select the resolution and extent  exported image, 
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making it a valuable tool for communicating the spatial layout and design features of a water 
distribution or drainage system. 
 

          :  12-5.  

  :  12-2, OK  .    

     . 
 

 
 12-5:     

 
 12-2:    

  

X      (   )   X(   ) 

. 

X      (   )   X(   ) 

. 

Y      (   )   Y(   ) 

. 

Y      (   )   Y(   ) 

. 

 EPSG        EPSG . EPSG:3857 

    Web Mercator .   

    

 EPSG        EPSG . 

Cols     (   ) .   15 . 

Rows     (   ) .   15 . 

 

 

    Format . :   TIF(Tagged 

Image File Format)  JPG, PNG, BMP. 

 

 

    ( ) .   1024 × 1024  

  . 
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     ( :  ,    DEM)  GIS   

   ( , , )  GIS     .  

,    converted into elevation lines, or roads and infrastructure visible 

on a satellite image can be digitized into vector paths. This tool automates part  digitizing process, 
allowing for more efficient creation of geospatial features that are necessary for modelling and 
analysis in GISpipe. 
 

     :      

    :  12-6. T        

       . r example, if a scanned 
map of a pipeline is vectorized: 
 

¶   ( : 0.5)         . 

¶   ( : 5.0)      ,    

 . 
 

 
 12-6:      

 

      :  12-7. 
 

 
 12-7:    
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  Excel   Format       

. Excel   ( :     X  Y)    , 

 ID      , this tool creates  point features in the GIS 

environment. It is particularly useful for importing survey data, pump station locations, or customer 
demand nodes into the GISpipe system, allowing for easy integration of non-spatial data into a 
spatially-aware model. 
 

            :  

12-8. Excel        X  Y   .  

:    .    

     .     

.      cedure    Section 9.2.1. 
 

 
 12-8:     

 

  
 

     , ,       . 

    DEM       . 

       ts pressure calculations, 
head loss, and flow dynamics throughout the network. This tool ensures that every element in the 

model reflects realistic terrain influences, improving the fidelity of s and design 
evaluations. 
 

 DEM         .  

:             

     ( )      

   :  12-9.  
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    :   .     

DEM   . 

 
 12-9:   

 

   
 

  OpenStreetMap  Other  GIS      

        .   

 ,       ding in estimating water demand, 
planning service coverage, or evaluating the impact of infrastructure placement. The buildings are 
downloaded as vector polygons and can be used for further spatial analysis, such as proximity to 
pipelines, population density mapping, or identifying high-demand zones. 
 

:          (   

       ).  3D     

 on their heights, see  12-10.  
 

 
 12-10: 3D  

 

    
 

       (  )  ,  

             

.         distribution modelling 
to allocate population, demand, or land use data to the nearest supply point. This spatial partitioning 
supports network optimization, balancing demand, and locating new infrastructure more effectively. 
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   .  :    

(  )      :  12-11. 
 

 
 12-11:     

 

             

 9.2.1. 
 

    
 

      (DEM)        

     .      

 ,         ff. This 
tool is useful for integrating surface hydrology with piped infrastructure, assessing flood risk, designing 
stormwater systems, or planning sustainable drainage. The output helps visualize how natural terrain 
influences water movement, supporting comprehensive water resource management. 
 

DEM    .  :      

       (1~9)     

 :  12-12. 
 

 
 12-12:      
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           : 

¶ 1 =   (  ,  ) 

¶ 9 =   (  ,  ) 
 

    : 

¶      -         

 . 

¶    -     ,       

. 

¶   -             . 

¶    -        .  

    d reflected in the output. 
 

 (7-9)              

          ( :  )  

 ).  (1-3)   faster and is suitable for quick assessments or 
large regional models where detail is less important. 
 

       ( ,   )  . 

:     Streams in  12-13      12-14. 
 

 
 12-13:     
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 12-14:     
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13  

 

: Help          . : 

 13-1.        :  13-1. 
 

 
 13-1:      

 
 13-1:     

     

 

,          

. 

 

    ( )   

   . 

 

    PDF Format    

. 

 

         

  .     

. 

 

,         

. (     ) 

 

        

. 

 

      

. 

 

        

. 

 

        

   . 

 

         

   . 
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14  

 

           .   
 

 

: help@gispipe.com 

: gispipe.com 
 
 

15  

Rossman, L.A. and U.S. Environmental Protection Agency  (2020) EPANET 2.2  . 

EPA/600/R-20/133. Available at: https://www.epa.gov/water-research/epanet (Accessed: 1 2025 

7 ). 
 
U.S. Environmental Protection Agency (USEPA) (2022) Storm Water Management Model (SWMM) 
User's Manual Version 5.2. EPA/600/R-22/195. Available at: https://www.epa.gov/water-

research/storm-water-management-model-swmm (Accessed: 1 2025 7 ). 
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A.    
 

B.   
 

C.   (EPSG) 
 

D.    
 

E.   
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 A 

   
 

Category formats Extension 

GISpipe Project & 
Simulation 

GISpipe Project File *.pgp 

EPANET Input File *.inp 

SWMM Input File *.inp 

EPANET Network File *.net 

Vector formats ESRI Shapefile *.shp 

MapInfo Interchange Format *.mif 

Arc/Info Export Format *.e00 

MicroStation Format *.dgn 

Geographic Markup Language *.gml 

Google Earth Format *.kml 

GPS Exchange Format *.gpx 

OpenStreetMap Format *.osm 

MapInfo Native Format *.tab 

Digital Line Graph *.dlg 

Census 2000 TIGER/Line *.rt1 

Vector Product Format (VPF) *.lfz, *.pft, *.tff  

Raster & Grid 
formats 

Arc/Info ASCII Grid *.asc, *.agr 

Golden Software Grid *.grd 

IHO S-57 ENC *.000 

Arc/Info Binary Grid *.adf 

Binary Terrain Grid *.bt  

Digital Terrain Elevation Data *.dt0, *.dt1, *.dt2 

Arc/Info Float Grid *.flt  

SDTS Vector Profile *.ddf 

Digital Elevation Model *.dem 

FME Feature Store *.ffs 

CAD Formats AutoCAD Drawing *.dxf 

AutoCAD DWG R2000 *.dwg 

Raster Compression 
Format 

Enhanced Compressed Wavelet *.ecw 

ERDAS Imagine Format *.img 

Image formats Windows Bitmap *.bmp 

Portable Network Graphics *.png 

Pictometry Oblique Image *.jpg, *.jpeg 

Tagged Image File Format *.tif, *.tiff  

JPEG 2000 *.jp2, *.j2k, *.jpf, *.jpx, *.jpc, *.j2c 

ERDAS Imagine Raw *.raw 

3D & Terrain 
formats 

SDTS DEM *.ddf 

Digital Terrain Elevation Data (DTED) *.dt0, *.dt1, *.dt2 

Other Standard Tessellation Language (3D CAD) *.stl 
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 B 

  
:  

CFS, GPM, AFD  MGD  flow units      .  

flow units    metre    SI Metric  . 
 

    SI Metric 

 mg/L  ug/L mg/L  ug/L 

 (see Flow units) (see Flow units) 

 ( ) inch millimetre 

 ( ) foot metre 

 percent percent 

 foot metre 

  flow units/ (psi)1/2 flow units/ (metre)1/2 

 kilowatt-hr kilowatt-hr 

 CFS (cubic feet/sec) 
GPM (gal/min)  
MGD (M gal/day) 
IMGD (Imperial MGD) 
AFD (acre-feet/day) 

LPS (litre/sec) 
LPM (litre/min) 
MLD (M litre/day)  
CMH (cubic metre/hr)  
CMD (cu metre/day) 

  dimensionless dimensionless 

  foot metre 

 foot metre 

   dimensionless dimensionless 

 horsepower kilowatt 

 psi metre 

  ( ) 1st-order 1/day 1st-order 1/day 

  ( ) 0-order mass/L/day 
1st-order/day(ft) 

0-order mass/L/day 
1st-order/day(metre) 

  Darcy-Weisbach 10-3foot 
Otherwise dimensionless 

Darcy-Weisbach millimetre 
Otherwise dimensionless 

   mass/min mass/min 

 feet/sec metre/sec 

 cubic feet cubic metre 

 hour hour 
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 C 

  (EPSG) 
 

 

GISpipe    ,          

(CRS)    ,      . EPSG  

,      (IOGP)  onal Association of Oil & 
Gas Producers (IOGP). 
 

    EPSG(European Petroleum Survey Group)  . 

GISpipe         GISpipe.  : EPSG 

      EPSG      : 

¶ aŀǇ¢ƛƭŜǊ ¢ŜŀƳΩǎ  Worldwide 
https://epsg.io 

¶ SpatialReference.org          

  rence systems 
https://spatialreference.org/ 

¶ IOGP GeoRepository   EPSG    
https://epsg.org/home.html 

 

C.1   
 

WGS84    Hartebeesthoek94(HB94)      

. Gauss     2    . 
 

Hartebeesthoek94 ς Lo  

    EPSG   

HB94 / Lo15 15°E EPSG:2046 ,    

HB94 / Lo17 17°E EPSG:2047      

HB94 / Lo19 19°E EPSG:2048  /  ( ) 

HB94 / Lo21 21°E EPSG:2049 /     

HB94 / Lo23 23°E EPSG:2050  ,   

HB94 / Lo25 25°E EPSG:2051     

HB94 / Lo27 27°E EPSG:2052 , ,   

HB94 / Lo29 29°E EPSG:2053  , KZN (  ) 

HB94 / Lo31 31°E EPSG:2054     

HB94 / Lo33 33°E EPSG:2055  ,    

 

:        ,      

EPSG   nal projection like UTM (  ). 
 

UTM  6        . 
 

   (UTM) 

  EPSG    

33S  EPSG:32733  , eSwatini 

35S  EPSG:32735  ~  (  UTM) 

36S  EPSG:32736       

https://epsg.io/
https://spatialreference.org/
https://epsg.org/home.html
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 EPSG   : 

¶ EPSG       . 

¶            . 

¶ , ,        ( : EPSG:2053  

EPSG:32735) . 
 

C.2   
 

        .    

Korean 2000(Korea 2000 /  )   ,     

      . 
 

Korean 2000 /    

  
 

 
EPSG   

Korea 2000 /   127°E EPSG:5179  ; ,   GIS   

Korea 2000 /   125°E EPSG:5180    ( : ,  ) 

Korea 2000 /   129°E EPSG:5181 
   ( : , 

) 

Korea 2000 /   131°E EPSG:5182 
  ;    

   

: EPSG:5179(  )          

. 
 

 UTM  

  EPSG    

52N  EPSG:32652    ( / ) 

51N  EPSG:32651     ( :  ) 

53N  EPSG:32653       

 

: UTM         .   

 Korean 2000  . work. 
 

 EPSG   : 

¶ Korea 2000  GRS80     GNSS  . 

¶  (EPSG:4301)        

 . 

¶ GISpipe           EPSG   

  CRS   ( : EPSG:5179  EPSG:4326). 
 

C.3   ( / ) 
 

   GPS   .        

 . 
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 EPSG   

WGS 84 EPSG:4326  ; GPS,    

Hartebeesthoek94 EPSG:4148   CRS (HB94,  ) 

Korea 2000 EPSG:4162 GRS80    CRS 

 EPSG:4301 2000     ;    
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 D 

   
 

ID  (EPANET  ) 

101      . 

110 

An  was   the     not be . 

 for  of the  not  any   back to a tank or  

       . 

200 
One or more  were  in the  . The  of the  will 
be de- 

   200     . 

201 

         .  

EPANET    .INP    

. 

202     . 

203     . 

204     . 

205      . 

206     . 

207 
An  is made to  a  . Once a pipe is assigned a   

 with the  Editor, its   be changed by  simple or   
controls. 

208    .    : . 

209     . 

210  was made to an  . This   in a   for . 

211     . 

212        . 

213      ( :    ). 

214 
        . *.INP   

255  . 

215        ID  . 

216       . 

217      . 

219 

A  is   to a  or . A PRV, PSV or FCV  

      .     

. 

220 

 is illegally connected to another valve. PRV    

    , PSV      

   , PSV  PRV       . 

221        . 

223 
    .     

/     . 

224       . 

225 
   /    ( :    

 ). 
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ID  (EPANET  ) 

226 

No pump  or   was  for a . A pump must  be  

   ID       .  

      . 

227 
     .     

    . 

230  X   . 

233      . 

302 
      .  EPANET    

   . 

303       . : Error 302. 

304       . : Error 302. 

308     .      . 

309 
     .      

. 
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 E 

  
 

  

 
EPANET          

  . 

  
           

. 

 
,           

  . 

 
GISpipe        ( : , )  

  . 

 (EPSG) 

        . 

GISpipe    EPSG   (e.g., 32735 for UTM Zone 
35S). 

   ,  m³/hr o r CMH. 

  
         

  . 

 

( ) 

           

  . 

  
  ( :   )    

 

EPANET 
 ,      . GISpipe  

EPANET       . 

flow units 
       (e.g., CMH, LPS, 

GPM). GISpipe  flow units     . 

  
GISpipe          

    . 

 
     ( , , )   

. 

  
   ( : , , )   , ,   

. 

        . 

 

, ,        GIS . 

GISpipe  EPSG    /    

. 

     ,  ,   . 

   
 ,        

. 

 
,        , ,   

   . 

 
,          

   . 

 
          

. 

 
     ,   metre(mWC) 

 psi  . 
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         GISpipe  

 . 

     ,      . 

 (  ) 
       GISpipe 

. 

         . 

  
     ( : Hazen-Williams C 

)   . 

   
          

. 

 
      ,    

  . 

 
          

  . 

 
         

. 

 
PRV, PSV, FCV          

. 

 
    ,   metre(m/s)  

. 

  
     GISpipe    ( : 

,  ,  ) . 

 


