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 Next Next  Next Next  Finish  
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Extent :  
  ) Ordinary kriging (         )      .(

                  :  
  Ordinary kriging Properties         .  

Properties  Extent Set the extent to the rectangular extent of aqu  OK 
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Raster   
  (Ordinary kriging)               .    

               .        :  
   Data  Export To Raster     Ordinary Kriging   

          )Cell Size (  :  
 output raster      drastic          depth     depth ras   

OK   .               100     .      OK 
  :  
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Mask  

        (depth ras)                     
  .             Mask          Arc toolbox  

  :  
Spatial Analyst Tools  Extraction Extract By mask 

                     depth mask 
  OK   .  
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               DRASTIC         

          .                  
     : 

:  
  ArcMap      Menu     Spatial Analyst     .  

 :  
    Spatial Analyst       :  

Spatial Analyst  Reclassify      

   input raster    depth mask       output raster          
   depth class       Classify   .  
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    DRASTIC     .           15/0  8/46 
     ).3 -1(     7      .             

   DRASTIC ).3 -1 (  Break value              .
                      DRASTIC  5/1 -0 6/4 -
5/1 1/9 -6/4   ...            5/1 6/4 1/9   ...      

Break Value   .  
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   New values          .  

  

                            
      .  

    DRASTIC  

             Add       :  
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          Add  .  

Drastic  Mazandaran drastic ... 
         : 

Special Analyst option  
          :  

Spatial Analyst  Raster Calculator  

  

    raster calculator   :  
Drastic = [aqu-class] * 3 + [depth-class] * 5 + [k-class] * 3 + [rech-class] * 4 + [slope-class] + [soil-
class] * 2 + [vadose-class] * 5 

                            
          ) drastic (                 .

           Evaluate    .  
      DRASTIC    . 
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    DRASTIC:  

   drastic      5     .  
Spatial Analyst  Reclassify   

  drastic           drastic class           classify 
  .  
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.3-3-             WhAEM2000 

.3-3-1-    WhAEM 2000 

.3-3-1-1-   

         WhAEM2000            
   .                           

                        
  .                     

                .  
      )   (                

     .  
           )   ModFlow(         

                         
     .                  

   .  Line Sink             Arael Sink       
   .                     

      .                      
             .                

                        .  

.3-3-1-2-    WhAEM 2000  

                          
  3.2.1   2007            ) (           

  .         www.epa.gov         .      84 
            .                    

WhAEM2000                   .      
    )   (     )     (      . 

:  Help                  .  Help   
3.2.1    2007      XP     .  
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.3-3-1-3-         WhAEM2000  

                  :  
 1-                        

     
 2-              
 3 -                 
 4-              
 5-            )Haitjema,2002.(  

                               
  .                       

  .                           Test Point 
      .  

                           
  .    WhAEM2000                 

    .                     
        .  

                        
  .   2                   2     
     . 

.3-3-1-4-     

          
Start > all program >WhAEM  

         ).3-1 (   .           
WhAEM2000  ).3-2 (   .        Start WhAEM         

  .        .   



140          

 

  
 .3-1 -    WhAEM2000  

  
 .3-2 -    

       project    ).3 -3 (       .       
     project   New Database             Open Database    

  .           Vinbase       ).3 -4 (  . 

  
 .3-3 -      
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 .3-4 -     

             .              
                          .  

    ).3-5 (   .  

  
 .3-5 -       

          Create Database                
         .             :  

Project > Project Settings > Add Map  
      ).3-6 (                   

        OK  .                 
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   )  tif  bmp (     Shp   .      AutoCAD   
     GIS     Shp        .  

:                                 
 .  

  
 .3-6 -       

                   .   ).3-7 (    
Vinsense       Add Map       .  

         WhAEM2000   (Install_WhAEM_Tutorial_Maps.exe)      
Extract         ).3-6 (     Add .  

                           
    . 



  3 -               143 

 
 

  
 .3-7 -   Vinsense  

            WABASH              
                          ).3-8 (

   .               WABASH        
  400    ).3-9 (   . 

  
 .3-8 -           
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 .3-9 -        400       

.3-3-2-            

                      
       .                           2000 

WhAEM   . 

-       

                  .       
       :  

  vinbase    .           Extract        .    
       setback1    .  setback 1      : 

 Project > Make Duplicate Database > setback1  
        setback1       vinbase         

                         .  
                   :  

Element > New > Well  
                   )       

          (        .     
     vinbase    ).3-10 (    .  



  3 -               145 

 
 

  
 .3-10-      

    General    Discharge-Specified             
        .    Other           )61  (

  ).3-11 (  .  
      Label       .  OK .           

        View > Refresh   .            
 61        )3-12 (   .                 

                            
 .        Zoom to window    .  
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 .3-11-       

  
 .3-12-    61      

 .3-2-           3 -12  
   X Y 

Well O1452646.14280726.2 
Well O2452558.24280667.0 
Well O3452581.44280600.8 
Well O4452666.94280624.5 
Well O5452772.94280657.8 

-       )(  

                            
    .                         

         .     3       : 
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-    

                             ).3-13 (
            :  

  
 .3-13-       

  Qt
R

n H
  

         : 

Q :     )  (  
t :          )(  
n :   
:    14/3  
H :      )(  
:R    . )(  
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-    

              .  

  2 2N R t n R H Qt  
Qt:      t   .  
2n R H      .  
2N R t      t    .  

   N                         .
            .  

Qt
R

N t n H
 

                  :  

Q
R

N
 

-     

                     
          .             

 vinuni1      :  
Project > Make Duplicate Database > vinuni1 

                         
    ).3-14 (   Mirror Lake (407 feet)  Otter Pond (403feet)(400 feet) The topographic 

line crossing of the Wabash River    .   
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 .3-14-           

     Element  Uniform Flow ) (         .     
 ).3- 15 (   .                   

          .  Yes       .  

  
 .3-15-        Uniform Flow  

         Mirror            05/124   )407  ( 
 4-10×3       150    ) 3-16.(  
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 .3-16-         

                       :  
Model > Settings > Aquifer tab  

      6/100 )330 (    48/30 )100 (    
7/106  )350    (  2/0   ) .3-17 .(   Contouring        

Show Contours                  9/118 06/131    
)390  430  (   3/0  )1  (   ) .3-18.(  

 

 .3-17-       
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 .3-18-        

  Tracing            Maximum Travel Time        ok  
     . ) .4-19.(  

  
 .3-19-        Tracing  

           :  
Model / Add Test Point 

                     .        
   :  

Otter Pond (X=452325, Y= 4277311, El = 403 ft)  
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 Topographic intersection (x = 454815, y =4283085, El = 400 ft) The  
                  F9            

 ).3-20 (     .      ).3-21 (               
   .            .  

  
 .3-20-  Run    

  
 .3-21-        

                  Element >New >Well    
   ).3-22 (   .             )x=452650 y=4280665( 

     )2/10477     370000     (   )22/1   4  ( .  
  Other  Trace Particles from Well                  

   ).3-23 (       .  Other   lable       Setback 

radius           )3000  (  ).3-23 (      .   
Number of particles  20    .          .        
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    8          30     .      Starting elevation   
         335      5        .  

       Choose pathline color         .  

  
 .3-22-             

  
 .3-23-             

         OK    .        F9    
Run! ) .3-20 (  .                       Draw 



154          

 

wellhead protection Area   Edit          .           

     ).3-24 (        view  .  

  
 .3-24-            5   

-        

                       
     .                      

                   .  
        WABASH                .

  ).3-25 (     WABASH              . 
             :  

Model > setting > aquifer 
Model > setting > contouring 
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 .3-25-            

               :  
Edit > add text 

                         
   :  

Element > New > Line sink  

                 ).3-26.(  

  
 .3-26  Line sink     

         ).3-27 (            . 
              410  400      .         

         discharge-specified  .  
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    Resistence, Width, Depth       treat as “far-field”       
               .  

  linesink location        unknown         
   along stream centerline             along surface water 

boundary   .  

  
 .3-27-       

           OK               
   400      5/397  )    (          

       .  
                     ok     

                ).3-28.(             
           :  

Edit> move 
Edit>delete 
Edit>refine 
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 .3-28-                 

                ).3-29 (        
      :  

Element > New >Inhomogeneity  

  
 .3-29-       
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  General  ).3-29 (                
             change hydraulic conductivity      .        

0.00276 ft/day     .     Prosity    .        
         .  

          Scenarios          .  
       OK                     

        .  
            )370000      (    )4  (        

            .  
                  )  Other   Well 

Properties (    20     20           335     
                        Model > 

solve        ).3-30 (   .  

 

 .3-30-          )  (  5   
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-           

     ).3-30 (                           
     .                      .

                              
   :  

Element > New > Horizontal Barrie  
                  .       

           .  
            ) .3-31 (              

  .  
 Model >setting> solve  

    solve  ).3-32 (                  
 5   .       setting     .  

 

 .3-31-       
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 .3-32-             5    
)    Bunker Hill    (  

 -           

                     
 .                    .     

                              
                        

      ).3-33 (        .  
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 .3-33        

)    Bunker Hill    (    
         :  

Element > New > In homogeneity 

           )     .(      :  
Model > setting  

      ).3-34 (                
                          .

                     .  

 

 .3-34-        
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                   :  
Element > New > Line sink  

  ).3-35 (            . 

 

 .3-35-           

          Solve     F9       ).3-36 (  
           . 
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 .3-36-      
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