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Kansas Mesonet Station Map 
Kansas Mesonet station map is current as of December 31, 2023.  Green squares indicate 30-foot towers 

while red circles indicate 10-foot tripods.  



4 
 

                   :     Y         v    

                    

 

•                                      

                       v                                           ’                v                    

                :         (   ),               (8  ),           (8  )                   (    )                 

                                               ,                 fi                                   

                                    : B     ,   ff  ,                  v  ,        v      

                                                                  q         ’   v                   

           8                    ,               fi                                                    

                                   

 

•     Y                                   v                       

                                                     4                                          

                           v       v        4  4”,        ”    v                                         

                       ,           v          4 4 ”     ,                       v                  , 

   v   ,      ,         ,         ,      ,                                                      

                  ,                                v                           4,                       

          ,                                                                    (          )  

     

            : U                                         ,      (  ft)            ,      (     )  

•   Q     Y                  

B                                    ,         v       8                                 fi    

          v                                               ,                                 

                     4  (      )                                                                          

                                                                                                     

                                                                    B                                

                                                        



  
 

 

                                                                    :                       ,          

                

•               v  B                                  v            

                   v                                         v                                 ’  

                                                  U                     ,                         

                                                                                         ,       

                           v                                                                        

    ,       v                                           ,                  (    )     Y            

(    )        v                                                                                     

                            ,                                                    (      )  

 

                                                                                                    



  
 

•         v                      

          v                                                                                         

                      ,        v                                                                 ,      

                                 v                                   ,                            v    

                                                                                                        

                                   v    (     4),        v                                       ,    v  , 

                                                       4”                         ,             

                                                  8                              ,         ,        

                  ,     4                                                                               

                         4                          z           ,                         v             

                                                   

       4                                   v                          :                    v    

       ,                   

•                    ñ :                                

                                  v                   ñ           ,          “                ñ ”       

                       v                        v                 q             fi ,                   

  ñ   v               ñ   v                                                      

    v     ,      ñ   v              v                                                           

                        ’                                           ñ              ,                 

                                   v                    ,                                       

                                                                      ,                       

   v                                                                                           



  
 

                                B                     ,     U                 ’            v      

  v            (    )                                    ,                                                

                           %                                    %,                                 , 

      

 

                      U                                                      

 

             v           v             

       

Y        8” (   4 ”)              (     ”)          (     ”) 

      4 4 ” (    )           (   4”,    )       (8   ”,    ) 

%         % (        )           (   %,    )         (  8%,    ) 

       

Y        8” (4          )              (     ”)       (   8 ”) 

          ” (     )           (    ”,    )        (    ”,    ) 

%        % (     )               ( %,    )      (   %) 

        

Y          (            )           (     )          (     ) 

       8 8  (      )           (8    ,    ) B      (8    ,    ) 

     +     (        )   ,            (+    ,    )         ,         (+    ) 

        

Y          (+    )           (     )         (     ) 

            (       )           (     ,    )         (   4 ,    ) 

           (     )           (     ,    )         ,          (      ) 
 



8 
 

 

 
 
   

 
    

 
 
   

 

 
  
     

 
 
   

     

 
    

 
  
     

 
  
     

     
 
  
     

  
 
  
 
    

  
 
  
 

 
  
     

  
 
  
     

STA
TE 

    
   8” 
 4 % 
      

    ” 
 8 % 
       

    ” 
   % 
       

   4” 
   % 
       

   8” 
   % 
       

    ” 
   % 
 8     

  4 ” 
  % 
       

   8” 
  4% 
       

    ” 
   % 
4      

 .0 ” 
   % 
2 th W 

  B 
    ” 
  8% 
 8     

   4” 
8 % 
       

    ” 
   % 
       

    ” 
   % 
4      

    ” 
 4% 
       

    ” 
   % 
       

  4 ” 
8 % 
       

  8 ” 
8 % 
 8     

    ” 
   % 
 4     

 . 0” 
  3% 
 0th W 

    
  48” 
4 % 
       

  4 ” 
 8% 
       

    ” 
  % 
       

    ” 
  % 
       

    ” 
  % 
       

    ” 
  % 
 8     

    ” 
8% 
      

    ” 
 % 
4     

   4” 
 8% 
 4     

0.  ” 
32% 
  th D 

    
  4 ” 
  % 
8     

    ” 
  % 
       

    ” 
 4% 
       

    ” 
  % 
       

    ” 
4 % 
       

   8” 
48% 
       

    ” 
  4% 
4      

    ” 
48% 
 4     

    ” 
  % 
      

 .32” 
  % 
  th D 

  Y 
   8” 
   % 
       

  8 ” 
  % 
       

4   ” 
8 % 
 8     

    ” 
  8% 
       

    ” 
  % 
       

4   ” 
  % 
       

  44” 
  4% 
       

  84” 
  % 
4      

   8” 
  % 
4      

3. 2” 
  % 
  th W 

 U  
   4” 
   % 
       

    ” 
88% 
       

  44” 
  % 
 8     

4   ” 
 48% 
 4     

    ” 
   % 
       

    ” 
44% 
       

4 8 ” 
  4% 
       

    ” 
  8% 
       

  8 ” 
  % 
       

 .0 ” 
  % 
 0th W 

 U  
  44” 
  % 
4      

    ” 
8 % 
       

   8” 
   % 
       

    ” 
   % 
       

    ” 
8 % 
       

    ” 
  % 
 4     

   4” 
   % 
      

  44” 
 4 % 
       

4   ” 
   % 
4      

 .  ” 
   % 
33rd W 

 U  
    ” 
   % 
       

4   ” 
  8% 
       

    ” 
  % 
       

    ” 
8 % 
       

  4 ” 
 4% 

       

    ” 
  % 
       

  8 ” 
  % 
4      

    ” 
 8% 
       

    ” 
8 % 

       

2.  ” 
 2% 
  th D 

    
    ” 
  % 
       

    ” 
  % 
       

  48” 
44% 
       

  4 ” 
  % 
       

    ” 
44% 
       

    ” 
 8% 
 4     

  8 ” 
   % 
4      

    ” 
8 % 
4      

    ” 
 4% 
       

 . 3” 
  % 
2 th D 

    
    ” 
  % 
4      

    ” 
  % 
4      

  84” 
  % 
48     

    ” 
4 % 
4      

    ” 
8 % 
       

4   ” 
   % 
       

  8 ” 
  % 
 8     

    ” 
  % 
       

    ” 
  % 
       

 .  ” 
  % 
 0th W 

  V 
    ” 
  % 
4      

    ” 
8 % 
       

   8” 
  % 
       

    ” 
  % 
4      

    ” 
   % 
       

    ” 
  % 
 4     

    ” 
4 % 
       

  4 ” 
   % 
       

  4 ” 
  % 
       

0.  ” 
  % 
 3rd D 

    
  8 ” 
   % 
       

    ” 
   % 
 4     

    ” 
  4% 
       

    ” 
   % 
      

    ” 
  4% 
       

  8 ” 
 8 % 
       

   8” 
   % 
      

    ” 
 4 % 
      

  8 ” 
   % 
       

2. 3” 
   % 
 th W 

YEAR 
20.  ” 
  % 
  th W 

22.  ” 
  % 
3 th D 

2 .  ” 
 2% 
2 th D 

20.  ” 
  % 

 2nd W 

2 .0 ” 
 2% 
 2nd D 

30. 3” 
 2% 
32nd D 

2 .  ” 
 22% 
  th W 

2 .32” 
  % 
  th W 

2 .  ” 
 2% 
20th D 

2 .  ” 
  % 
  th D 

 

            v                           ,                   ,                                     

     fi                  8                                       ,                                  



  
 

 

 
 
   

 
    

 
 
   

 

 
  
     

 
 
   

     

 
    

 
  
     

 
  
     

     

 
  
     

  
 
  
 
    

  
 
  
 

 
  
     

  
 
  
     

STA
TE 

    
      
      
       

   4  
+     
       

      
+4    
 8     

      
      
 4     

      
+     
 4     

 4    
+4    
       

      
+  4  
4      

      
+     
       

      
+4 8  
       

33.0  
+ .   
2 th W 

  B 
   4  
      
       

      
+  4  
       

 4 4  
+     
       

      
      
 4     

      
+     
4      

      
+     
       

      
   8  
       

      
+     
4      

   4  
+  8  
       

3 .2  
+0.2  
  th W 

    
      
      
       

4     
      
       

4     
      
       

      
 4    
44     

4     
      
       

4     
      
       

4     
      
 4     

44    
      
       

4     
   4  
       

 2.   
 2.   
  th C 

    
      
+     
       

   8  
+     
4      

 4    
+  8  
4      

      
+  4  
       

      
+     
4      

   4  
+     
4      

 4    
+  4  
 4     

      
+     
 4     

      
+     
 4     

  .   
+0.   
 0th W 

  Y 
   8  
+     
 4     

   8  
+     
       

      
+  8  
       

 4    
+  4  
 4     

      
+     
       

      
+     
       

      
+  8  
       

      
+     
       

      
+     
44     

  .   
+ .   
2 th W 

 U  
      
      
 8     

 4    
+     
       

   8  
+     
       

      
      
4      

 4    
      
       

 4 8  
+     
44     

   4  
      
       

 4    
      
       

      
+     
       

 3.   
 0.   
  st C 

 U  
      
      
       

      
      
44     

   8  
      
44     

      
      
4      

      
      
       

 8 8  
+     
       

 8    
      
4      

      
   8  
 8     

8     
+  4  
 8     

  .3  
 0.   
  th C 

 U  
      
+     
4      

 8    
+     
       

      
+     
       

      
+     
4      

8     
+     
       

   8  
+     
       

 8    
+  8  
 4     

8     
+     
4      

8     
+     
 4     

  .   
+ .   
33rd W 

    
   4  
+     
 8     

   8  
+  8  
 4     

      
+     
       

      
+  4  
       

      
+  8  
       

   8  
+4    
       

   4  
+     
       

 4    
+  4  
       

      
+  4  
       

 2.3  
+3.   
  th W 

    
      
+     
       

      
+     
       

      
+     
4      

      
+  4  
4      

 8    
+     
 4     

 8    
+     
       

      
+     
4      

      
+     
       

   4  
+     
       

  .0  
+ .   
3 th W 

  V 
4  8  
+  4  
       

44 4  
+  8  
 8     

4     
+     
44     

4     
+  4  
       

4     
+     
       

4     
+  4  
       

4     
+     
       

4  4  
+     
       

4     
+     
       

  .2  
+ .   
2 th W 

    
   4  
+  4  
      

   4  
+     
      

 8    
+     
      

      
+4 8  
      

      
+  4  
      

4     
+     
      

      
+  4  
      

4     
+     
      

4  4  
+     
      

3 .2  
+ .0  
2nd W 

YEAR 
 2.   
+0.2  
32nd W 

  .3  
+ .   
  th W 

  .   
+ .   
 2th W 

  .2  
+0.   
2 th W 

  .   
+ .   
 0th W 

  .   
+2.2  
 th W 

  .2  
+0.   
2 th W 

  .0  
+ .3  
 3th W 

  .0  
+ .   
  th W 

  .3  
+ .3  
 2th W 

 

            v                     v      ,                       ,                                     

     fi                  8                                        ,                                   



   
 

             

                          

       v          ” 
+               +    ” 

                              
 

                               ,                                                                   ff      

                                                     ,                                              

                                                                   ,                                     

                      ,                                                             ,             v  

                                          v                                                      

   v                 fi                       ,                                                            , 

                              ff                            j     v         ,                

                               ,                v                                                  fi    

 v                     8  ,                                            ,                                    

    ,                                                     v                          ,               

                  ,                                                                            v        

        4           ,                                             ,                                      

                                ,                                           ,                            

                             v            z                                                            

    ,                                            z           v                                    

                               (     ),      (    )          (   4 )                                    

                                                                                                    

                                   v       v                                                  

      v                                                       v          v                           

                                                         +4                                       

                                              ,                                         v           

                            ,                8              ,                         v      

                    ,    4 8                                 ,                                            

      ,                888           v                                                                

                                        v                        4 ,                                   

        ,                                                                                             

                                         ,       v                             

           v                 v                  :                 ,            v     4 ”,      %    

                                                            ,          ”,                          

                         v                                                ;          8” ( 4 %          ) 

                                                                                 ,                   

              :         ,                    ,                     4                              , 

        ’     4”                   4                                ,                                

  88   



   
 

                         

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

  4                      4                4         

                  v                     8          

                4                                     

                           4  8                          

                            8 4                     

             4           8 4        q      8        

                4           8           8           

  84            4          8  8           8            

              4          8           8            

     B         4               8   B                   ,       

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

4                 8            

4            84   8 B        8   

4               8          4    

             4 8               

             4   8           

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

4                4             4 

 4           4                  8 

      v                       8   

 8              4                 

           4     8           8 

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+             4    +  8           

+                84   +    B        8   

+   4               +               

+                  4 +                 

+   8             +  4               

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

                4      8            4 

              4                     8 

         v                         8   

                 4  4                8 

                                      

  



   
 

              

                          

       v          ” 
+               +    ” 

4                 4           
 

        ’              ,        v                       , v                                            

                                                                                             v       z   

                                           z                                                         

    v                      ,                                          ,                                     

     ,                                                                                               

                     8”                                                 ’     4”,               

             ”                                                          ,                        4         

                                          v      ,      v                                 v             

                                               ft                  ,                                  

                                                                               v             v    

 ff                                         ,              fi                                               

                                                                                                   

                            ,                             ”                                             

                 8   v                                 ,                                        

                                                             fi    8                                

                                                      v       v           ,                            

                                                         

  v         v                                                                      +                     

                                    v                            ,             v                          

                            v                                             (4    ),                

                v                       (+    )                             (     ),               

                                 (     )                              v                  v         

            ,                                                                                      

(    ”),                              (    ”)                                     v                    

                                          v   8                                      B            

                  ’                            ,        8 ”            (    ”),          (    ”)     

B     (    ”)                                          ,                                 fiv         

                                    v                                 ’                             4   

      ,       B    ’                                                                                 

         ,  v           4”              ,                                  ”  

  



   
 

                          

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

                 4           4                         

                            4              4         

     B                  4                             

                        4 4                           

       ff                    4                        

               8         4           q              

  4           8                                      

  4     v          4          8    4 B                    

  4            4     v                              

  4            4      ,                                    

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

4                              8   

4                             8   

  B             4    v             

8   ff           4  4        8   

8                              8 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

4            4    4               

                    48               

                  4               

                4             4   

              4                 4 

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+                     +             8   

+  8  B            +              8   

+   8                 +           8   

+       ff           4 +      ff    8 8 

+   8                  +       v             

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

                                         

   48           4                     

    4           88      8            4 

    4           4 4                    

         ff       4                     

 



 4 
 

           

                          

4      v          ” 
                     ” 

                              
 

                                                             ,                                      

     ,                           8         ,                                                     

              8                                              ;                                     

     4                          v                                                     v           

     8                                                  8                                              

        ,  v                                                                               ,          

                                                                             ’                          

                  q                    ,                     ,     B                           8  , 

                                                                                        8               

                                                                                                       

          v          ’   v                                                       ,                     

                      (     )                              ,          v                                

          

     v                                                  %          ,                                

             v                                                              v                

                                           (    ”,   %)                             ,                 

                    v                                   ,                                        fi     

                                 :         (+    ”),          (+   8”),         (+    ”)     

   v        (+    ”)                        ”          ,                                                    

                 ”                ;                         ”   B                  ,                 

    ”              ,              v            4”                                                 

(    ”, 8%)                                                      (    ”,  %)                4          

                                          ,                                        ,                8     

                ’                                        ;               8           v             

                                                     ”             ,     4                             

                                          v                         v                                   

                        ,                          v   4                               v           

                         ,       v                     fiv ,                                          

                      ,  v                 ”              ,                               v            

                                   

                                              ,                                                     

                          v                                 ,                            fi       

                                     v                        8”                         ,     

                                     ’     ”                                                            

4  8”,             v                                       v                          ”  

  



   
 

                       

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

                           4                          

                 4          4  8           8          

  48                     4                  8         

  4                   4 4           q                

                   B        4  4                    

        v                        4  4           4          

                            4                       

                 8        8 4              8         

  8          8           4            8          

                                 4    B       8 4          

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

4                         44   

                        ff   44 8 

             48              4    

      v             4  4           4    

             88    4    v   44   

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

                           8   

4            8                   

            8             8   

     v        4  8            

            4    8             4 

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+                                 4    

+   8                        ff   44 8 

+               48             44   

+        v             4                4    

              4               4  4 

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

                                     4 

                8                    8 

               4                      

    4            8 4              8   

                                        

  



   
 

           

                          

 4     v          ” 
+                    ” 

                              
 

                                            v             v                                            

                                           fi                                  fi                           

v       ,                                                                                 ,              

                             z                    v                                            

                  ’                 ,                                                                  

                                                                     q                ,                

                                                                                                   

                         fiv                                                        ,                  

      ,                  ,                                                                           ’  

                                                  ,                                                

                             ,          8          ,                                             

                                                                               4”               4 

                                            8                                                         

                               ff      fi                         ,                                      

                 v                                                                                  

                                                       ,                                               

                    ’                                                                 ,                

                            8                                     ,       v            fi          v         

                                       +                                          +                     

                               v                            ,                                       

       (     )     ff                                         v         (+    )  

     v                                           4 %                                             

  v      (  4 ”,   %),                  8                                                                  

                (    ”,   %)                                               ,                             

                    ,       (    ”), B       (    ”)            (    ”)                                  , 

                    (  8 ”)                              ,                                     

fi                       ,                                        fift                

           v              v                                           (    ”,   4%),               

           8         v                                                                      v  

                                                  ,                (+  8 ”)            (+  8 ”) 

                   (   8”)                      ,                  v              v   4”             

                             ,                   v                                            

 v    ”        ,                v                                                 v          8”         

          



   
 

                       

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

   8                          8            4  4          

  8  B                          ff   4            

                                                     

                            4                          

                                      q               

   4               4                                       

  4    ff        4    v                       8         

  4               4        8                4          

  4          4                                  

               48                         ,                ,         

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

 4                              

                     ff        

                                

               4               

      v                           4 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

  B               8                 

                 8           4 

                               

             8  4             4  4 

4                4            

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+  8                 +      ff        

+  8                +               

+   8                 +              

+                4 +  8            

+                   +                 4 

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

                 8                         

   8  B                               

    8                              4 

                    4    4          4  4 

                           4    v         

  



 8 
 

         

                          

   8   v          ” 
+                    ” 

                   4          
 

                                                           ,    ,                                 

        (           ,        )             (           ,     )        ,                             

    (      ,        )                                           ,      4                             

 v                                                                                                   

                           v                                                        4  ,            

   ,              8                                                    ’           8                     

                                   ,                                                      ,            

                              v                              v                        ,              

                                                                                                     

                    4  ,                               ,                                                

                                                       ’     ,                               8      

      v               v        ;                        +                                              

+                                 v                                                                     

44                                                              fi                    v        ,     

                                                                            4                   

       (+    )                                          (+    )             ,                   

                      v        : +  4                                    

                                                                              v                        

                    ,                         ,                                                           

              v                                                                         ”              

     v                                 ,              v   4”                     ,             

                                                         v        v                ,  4                 

                   ,                                                                                  

                     v   v                           4     ”                             ,      , 

                               

     v                                             ”,    8 %                         4   ”             

                                    v           fi              v        ,                              

   8”,              v                  , fi                                                           

                                                                       4                       , 

 v          8 ”,                  ”                            v                                       

                                                                                                   

   ;           ”  v                                                                                  

           ;                   4”                                               8                        

                                                      fi                                                   

            ”                                              4”                                              

             v              ,                             8                                       



   
 

                     

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

  8                                                     

  4                                                 

                                                         

                 8    v   4                           

                                                    

   4                                v                

                                                  

                 4        8      B         4          

  4           4                                     

   8          4                        ,       4         

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

4           8     4           

                               

            4                  

 4              4                 

 8         4  4                8 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

             4                  

     ff                             

                     4        q        

      v      8 4    B          4 

   B                              

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+               8    +               

+                     +                  

+                    +                

+  4           4  4 +              

+   4        4      +                 

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

             q          +  4             

        ff          +  4                 

    4 B             +                

                     4 +           q        

            88   +  8    ff         

  



   
 

          

                          

   4   v      4   ” 
   8                4” 

                              
 

                                                                                      ,            

                               v                        v                                             

                          8                                                                            

     4                        v                          ,                               ,           

                                     4  ,                          4      B    v                          

                        v                                      v   : 4                            

                                                               8                                      8   

                   8                                         v                                        

                                                                                           v      

               v     :         ,  4                                                       ,      8           

      ,                     v                              ,                                  

                                                                     8  ,                     

                           v                                          ,                          Y     

            4                                                 v                      ,          

                 v                                                                 44                   

                   v                                      

                                                                 fi                                      4 

                                                                                               v   4 

                ,     ,                                                                                , 

                                                     ,                      ”              B   ,           

                                                   8     v                                          

     v                                 v    ”                                 ,                         

                   ”                                                     v   4”              ,         

                   ,                                   4 ”                                          

                       8 ”                            ,          v          v                           

 ”        ,           8                                                  v      ;                       ” 

                                                 v                                       44%         

                    4%                                                   ,  v          8 ”,           

                     ,                                                                                 

                                ,                                             ,                       

  v                    ,                                        

                4                                              ,             v                     

                                        4              v          ”                              v     

                            ”           ,      4”                                               4          

     v                   8                                                                            

           ,                                                                                   

                    88                  ft                    



   
 

                      

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

  8                                         8           

     B        44                        8           

            4                            8           

                 4        4                           

        ff                                              

  4             8                        q               

                     ff                                   

   4                  8    8                      

                                                   

                                      ,                    

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

                   4            

           8                  

                     ff        

  B           4                 

                                

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

            44    8            

             4     8             

                                  

          4  4                

8             8                   

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+     B             +                 

+   8          8    +      ff        

+   8                  +      ff        

+               4 +               

+                     +                

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

                44      8              

   84                              8   

   84         4                     

   8             4  4                  

                                          

  



   
 

          

                          

 8     v      4 4 ” 
                +    ” 

                              
 

                                                              q                                q     

    ,                                                                                        ,      

                              8          ,      fiv                                      4                

                                                                                               

                                                         ,           8  ,      v                      

                                   ,                           (    4 )                             

                                        (48)                             v ,                             

                        v           ,                    ,                                8           

                   ;                                v             ,              ,                      

        ’                       ,                               ft               8  ,                  

            8,                 ,                   ,                                               tti   

                                                                   8  ,                   ,           

                            84 ,                                     4             ’         8      

                                        4     v                                                      

                       +  4                       

                    ,                                                 ,                              v   

4”                fi                          B                                   ,                      

     v                                                                                       B           

            ,  v   8”                                                B       ’     ,                

   v                                                     ,                   ,               8”     

                                                                                            (  4 ”)           

B    (    ”)                                                              v                           

             ’                          ”                      v                                  

           ”                                                                         (8   ”),         

                               (8  8”),                                       ;           (8   ”)     

                                                  v     ;          4”  v                               

                                      (  44”)                                                               

                  (  4 ”)                                8   ”,                fiv             

                               ,                  (8  8”),          (8   ”),        (    ”)     B      

(    ”)         ,   v                                                           

                                                                fi                                       

           ,                                                                              ,            

                      v                                       8              v          ”               

                   v                                 ,                 fi           ”           ,      4” 

                                           B                               8              v         

          8               ,                                                                               

                            ,                                                                     



   
 

                      

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

8                           8  8         4           

8  8                     8  8                       

8                8         8  8                       

                    v   4 8       v                

  4     v       8        8                       

  4                      8  4           4         

     B                   8  4                        

   4           8         8 8  4                         

               8          8  4 B                  

  44                      8                B    ,         

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

            4    4           8  8 

  B             4            8    

        8  8   4            

           8    4 4             

        8      4     v   8    

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

44                              4   

4                 8               

48          8                   

      v        4                  

                                

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+           8      +              8    

+           8  8   +  8 B      8  4 

+4                  +  8   ff        

+4             8    4 +             8  8 

+4       v      4    +                 

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

   8           8                 4   

   8                                    

   4     v                             

   4            4                    

                                      

  



 4 
 

            

                          

 8 8   v        8 ” 
+                    ” 

                              
 

                                  ,                                                               

                                                              ft  ,              4                  ,     

  j                                               8       q                                           , 

                        v                                                          v                   

                                                                         8  ,                  , 

              v                                     v                   ,                      

                                                        

                             v          fi       ,                                                   

 v             ,                         v                                                                 

                  ,                 8                        v                                       , 

            v                                                                  v                         

                                                                ,                                

                                   v                                                                     

                     v                           ,                                      v            

                             ,                                                                     

 4  ,                                                                                                  

         ’   v                                                             ,                            

                       ’                                B       ;         4                           

 v                 ,    fi                     v        v                                            

  v               v                      ,                        +  8                         +     

                          v                                               ,        B            , 

                                v                         v          v        ,                   

     +                           +        B               

    fi                                                                                                

      ”                    fi                       ,                                                         

      ,                                                                                         v      

                                     8   ”                                             4            

 v    ”                                    ,                                                 

                 v    ”                    ,           B                                         

                                              ,              v                                      

                              v                     ,       ,                                       v   

 ”                 4                                                                             

      ,                                                      v                    v                

             ”                                                         ;                          v    

                              ”                              v        v          v                 

     :               (+    ”)               (+   8”)                                     v      (  8 ”), 

                                           (     ”)  



   
 

                        

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

                      v      8    B                   

                          8              4          

  8                      8              4         

  4             4          4 8  8                       

4                          8                          

4                       8           q                

4               4           8                     

4 4            8          8 8  4                         

4 4         8         8                       

4              8            8          ,    v               

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

          8       B      8    

                                8    

                          8    

           4    4         8    

        4 4     8   ff   8    

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

                                  

      v                       4 

                               

     ff        4                 

           8              8 8 

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+             8    +    B      8    

+   8                 +  8           8    

+                   +          8    

+   4            4  4 +  4       8    

+   8          4      +         8    

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

              8    +                  

                  +  4              

                      +  4         8   

                   4 +  4            

                 88   +           8 8 

  



   
 

               

                          

       v          ” 
+                  8 ” 

 4                            
 

                    q                v                                             fi                 

                          8                ,           4            v                            , 

                                                                                                     

   ,                                                          ,         8                         

 v                                                               8  ,                               

               v          v                                                             v         

                 ,       v                                                                  v  

          v                                                                                          

    4                                                 ffi                                            

                             ,                                         (    )         (    ),               

                                                                     ,                               

B               (    )                 (    )                                   4      v         z   

                                                                                                  (   ), 

           (   ),         (   )           (   )                                                       

(   )            ( 4 )                            4                                 ,               

 8                v               v                      ;                        +                  

          +4                               v                                                     v  

                                              ;                                     8            

                            fi                                                                         

                                           fi     v                                                   

     ,            v                                   ,                                  v         

                                                                                                      

                                                                         ,                         

          v    ”                                     4                            v                  

                             v                                v                       ”        :      , 

     ,         , B                       z                                                           

   ”                                                         v                                           

                                            4                                                         v   

 ”           v                              B                                                    

                       v   4”        ,       v    ”                   v               ,                 

                                   ,                        v                                  ,     

           ,                                                                                                 

                                                                                        ,        

              ,        v       j        ”,                                                           

        

  



   
 

                           

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

4 4                                       8           

  88                             8         8 8          

  4              4                       8 8         

                         4                            

                           4 8 B                  

  88                      4   B                   

  88 B                       4 4        q      4         

  84                  8  4                      

                            4                         

     B                       4      v  ,                   

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

            88   8           8 

 4         8      B       4 8 

 8            4                  

           8 4             4 

           84                  8 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

                    B            

    ff                            

                                   8 

  B          4  8               

                   8           

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+                4    +4             8 

+  4           88   +4   B       4 8 

+             8   +4            4 

+             84 4 +4              

+             8   +4                8 

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

               8   +    B            

   4    ff             +  4               

   4  B            +                

                4 4 +                 

        ff          +                  

  



 8 
 

             

                          

 8     v        8 ” 
+  8               4 ” 

                              
 

    fi                                               ,                                              

                            v             ,                                              8            , 

                                                                                                     

   ,                   (   ,    ),           (   ,    )                (   ,    )                        

               4                                          4                       ft     q             

                    ,                                              v                             

                                                                                   ,       v      

                                      v                                       8                        

                                       fiv                                 v                            

 8                     v        8                                               fiv                    

 v                 z   ,      v                                (     )          (     ),               

         z             v                ,   tti                                                        

                                                                    v       v                             

                                          ;                                                     ’          

                                                                           (   ),      v     (   ), 

        ( 4 )                                              (   )              v               v         

             ;                        +                            +                                

                               ,                                                 v           fi        

                  ,                            v                                                    

        v                                                                                                

                                         ,                           v                            ” 

                                                           v                  ,                         

                                                      fi      v                                  4       

    ,                                                                                          

               4                                                                                

              v                                                 ”                                    

                                                                                                    , 

                        (    ”),       (    ”),    v         (    ”)                 (    ”)      

                        v            8                                                                

                 ,                                                 ,     fi        fl                      

     v                                                                                      ,      

fiv                v                                                              ”                   

              v                                           ”                                       

                                                           ,        ,        ,                      

                     v       v          v                      :                     (+   8”),          

                                                                          v      (    ”)           

                                                        :          (  88”)           (   8”)   



   
 

                         

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

  88                             4                     

   8         4                                      

             4                                      

   4   ff     4          4             q                

            4              B         8        

   8           4                          8         

4            4                             4          

4  4        4        8              4 4         

4 4              4                         4 8          

4    B                          B                    

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

             88                8 4 

           8    4              

                4           

              4                

         4                    

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

                                 

 4                                 

 8                              

 8        4  4                 

      ff      8                  8 

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+   4            88   +              8 4 

+   4          8   +  8              

+                 +  8              4 

+   4            4 +                

+  4    ff      4   +              

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

                      +                  

                    +                 

   48             +                 

   4                4 +  4              

   4     ff      8    +            4   

 



   
 

  v           

                          

4      v          ” 
+                    ” 

 4                            
 

                                ,                             v        v   8                          

                                                        ,                     ( 8 ),        ( 4 ),       

(   )                ( 4 )   U        ,                         ’                                        

                                                                     ,             fi         v   

        v     v                 v                                                        ,            

          ,                          v                 ,               v            v                  

                       8             ,                                                       8        

                                                                     (8  ),          (8  ),         

(8  )                (84 )          ’                                           v                    , 

                        ’                                                                           

              v                                                                           v         

                                                                                 ,  v                 

                  v                                                                                      

                                                        fi                                               

                   v                            v                                               

 8  ,              v                                                                             

       v                                     ,      v                                           

             8                                                                                               

                                                                                            ,       

                 v                                                                                        

          v               v                      ;                        +                            

+  8                                                       v                        v             

  v       

                                                  v               v                       8  ,    

 v                  ”                                                         v       j     v                

                ,                                          fi                                   v           

                                                  ,                                                  

                                                 ,                       v                      ,          

                   ,                                                                    ,                 

 4”                                  ,                                           ,    v              

                                   v                                  (  8”),        (   ”)     

         (   ”)                            v                                ,              

                                               q            v              v                          

         :         (    ”)                   (  4 ”)                   v                               

      4          ’                    v                           v                                

         v                   (    ”),                                                 (    ”)  

 



   
 

  v                       

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

                             4  4          4             

                            48          4           

               4           48            4            

               4         4 48              4  4         

  8  B                   48          q   4            

  8                          48          4            

                              48          4           

                       8 4    B      4           

               8         4           4               

                              4          ,B       4            ,        

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

   B         8              4    

                               4    

 8                          4    

4            4  4          4    

4                        4    

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

 4                            4    

 8 B          4             44 4 

 8           4    8       44   

                4  8    v   4    

                        ff      44   

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+                     +          4    

+  4                +            4    

+                   +  4          4    

+               4 +            4    

+     B         8   +            4    

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

                      +           44 4 

   84                 +       v   4    

   84 B          4   +  4         4    

   8            4 4 +  4       44   

                    +             4  4 

 



   
 

              

                          

       v          ” 
+               +    ” 

                            
 

                                 v                                                                

               fi                         ,                                                           

                         B                        4  ,                                                 

                                               v                                             v  

                                    ,          v                     v   4                            

                                                               ’                        ft          

8                                             ,          z                   v                   

                                                                                                        

                                                                                                 ,     

 v                                 v      z   ,      v                                          

        ,                                                                        v              

                                                  ,                                                     

                                       fi                   v                     ,                 

                                              ,                        ”                             

              ”,                             v                                          v            

                     ,      ,                                         ,                              

             4                  4                               ,                    v       v      

                      ”                                                  4”             B      ,         

             B                         ,                        4              v                         

                           ,                                                               v      

                                                          ,                                         

                     fi             ff                                v                              

                        fi                                                                   v   

                                                           ,               v         v                 

                      v                                               4                                   

                                                     ,                                                     

    ,                                                                                               

                                 ”                                 v                              

                     v                                                             ,                      

                                                                                                        

    ,                                              ,            zz                             

                                                                           ,             v      

                                 8  ”                  v                  ,                       

                                                                                                    ,      

                 4                                             V                               v         

                                                   v                                                 

                                                               ,                                       



   
 

                          

                   (  ) 
 

 v                  (  ) 

                              

V            V                 V            V            

                           4                          

  4    ff                  4                       

  4          8           4                            

              8         4 4                         

               8             4                        

                            4                       

            q                  4                          

                        8 4  8                    

                           4  8        q                 

                           4                     

 

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

          4     B           

         48               

                                

              4         4    

4                         4    

             
        

 
        
       
        

            V                  V                   
        

 
        
       
        

                                   

 8                                

                                  

             8 4   4           8 

            8      4            4 

 

       
        

             
 

        v  
       

                                        v      
        

            
 

        v  
       

+                    +                  

+   4              +            4    

+                  +      ff   4    

+   4             4 +             4    

+             4   +          4    

      
        

             
 

     B     
       

                                        v      
        

            
 

     B     
       

+                    +  8              

+              8    +4                

+                    +4              4 

+                 4 +4             

+                   +4              

 



 4 
 

 
 
  
 
  

 

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
 8 8 
+    

 4 
  

   
   

     
      

     
 8 

 U  
8    
+    

    
   

   
   

     
+     

     
   

  B 
4    
+    

   
 8 

 4 
  

     
      

     
 4 

 U  
8    
+    

    
  

   
       

     
+     

  4  
   

    
4    
     

8  
   

   
   

  88 
      

     
   

    
 4   
+    

    
  

4  
   

     
      

   4 
   

    
     
     

8  
 8 

   
   

   8 
      

     
  

    
     
+    

   
 ,    

   
   

     
      

  8  
 4 

  Y 
 8 8 
+    

   
  

   
  

     
      

     
   

  V 
4    
+  8 

8  
  

   
  

     
   84 

  8  
   

 U  
   4 
+    

    
   

 8 
4      

     
      

  8  
   

    
4    
+  4 

 8 
  

   
 8,    

     
      

     
 4 

 

 
 
 
  
  
  

 

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
+    

   
  

  
   

   8 
+     

     
   

 U  
8    
+    

    
 8 

   
  

     
    8 

     
   

  B 
     
+  8 

   
   

4 
   

     
      

  4  
   

 U  
8    
+    

    
   

 8 
   

4    
+     

   8 
   

    
4    
     

   
   

 4 
   

  4  
    4 

   4 
   

    
 4   
+    

    
  

48 
   

  4  
    4 

     
   

    
     
+  8 

88 
   

   
  

   8 
   4  

     
   

    
 8   
+    

   
  

   
   

     
   48 

  84 
  

  Y 
 8   
+4 8 

 4 
  

   
  

4  8 
      

     
  

  V 
4    
+    

   
  

 8 
   

     
+     

  84 
   

 U  
     
+    

 8 
 8 

   
   

     
      

     
   

    
     
+    

   
  

 8 
  

     
+     

     
   

 

 
 
 
  
  
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
+    

   
   

4 
  ,    

     
      

  4  
   

 U  
 8   
     

    
  ,  8 

   
  

  8  
+     

   8 
   

  B 
     
+    

 4 
  ,    

  
   

     
      

     
   

 U  
     
+    

    
   

 4 
   

   8 
   8  

     
   

    
4    
     

 8 
   

8 
   

     
      

     
   

    
     
+    

    
4 

4  
 4 

   4 
+  4  

     
   

    
     
+    

   
 8 

   
  

   8 
      

     
   

    
     
+    

   
   

   
   

     
   8  

     
  

  Y 
     
+    

 4 
  

   
  

     
      

  4  
   

  V 
4    
+    

84 
  

   
   

  48 
      

     
   

 U  
   4 
     

   
   

   
 4 

     
+     

     
  

    
   4 
+    

   
  

   
   

   8 
+     

     
 4 



   
 

  
 
 
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
+4   

   
  

8 
   

     
+     

     
 8 

 U  
8    
+    

    
 8 

   
  ,    

  8  
      

   8 
 4 

  B 
     
+    

   
  

   
 ,   

     
+  8  

     
   

 U  
8    
+4   

    
   

   
 8 

     
      

  8  
   

    
4    
     

8  
   

   
   

     
      

     
  

    
 4   
+    

    
 ,   

   
 4 

  8  
   4  

     
   

    
     
+    

88 
4 

   
  

  8  
      

     
   

    
     
+    

   
  

 4 
   

   8 
+  88 

4    
 4 

  Y 
     
+  4 

   
  

   
  

   4 
   4  

     
 4 

  V 
4    
+  4 

   
  

   
 8 

     
+     

   8 
   

 U  
     
+    

    
   

   
   

     
      

     
  

    
4    
+    

 8 
  

   
   

  4  
+     

     
 4 

 

 
  
 
  

  
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
     

   
   

   
   

     
+     

     
   

 U  
     
     

    
   

   
  

4 8  
+  4  

   4 
   

  B 
 4   
     

   
   

   
  

   8 
      

     
   

 U  
   8 
   4 

    
   

   
   

   4 
+     

     
4 

    
4  8 
     

8  
   

   
 8,    

     
      

     
   

    
     
+  4 

    
4 

4  
 4 

     
+     

   8 
   

    
   8 
+    

   
  ,  8 

   
  

     
+  8  

  8  
   

    
     
     

8  
   

   
   

  4  
      

     
  

  Y 
     
+    

 4 
  

4  
  

     
+     

     
 8 

  V 
44   
+  4 

8  
  

   
   

     
      

     
   

 U  
     
     

   
 8 

   
 4 

4    
+     

     
   

    
   8 
+4   

   
  

   
   

   8 
+     

     
 4 

 

 
 
 
 
  
 
 

 

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
     

 4 
   

   
   

  8  
+     

   8 
   

 U  
 4   
   4 

    
   

4  
  

4    
+     

     
8 

  B 
     
     

   
   

 4 
   

   8 
+     

     
 4 

 U  
 4   
+    

    
  ,    

   
 4,    

   8 
+     

     
  

    
     
     

8  
   

   
 8 

     
+     

  4  
   

    
 8   
+    

    
 ,   

4  
 4 

      
   4  

      
   

    
4    
+  4 

   
   

   
   

     
      

   4 
 4 

    
     
     

88 
   

   
   

   8 
      

     
  

  Y 
     
+    

8  
   

   
  

4    
+   8 

     
   

  V 
4  8 
+    

8  
  

   
 4,    

   8 
      

   4 
 4 

 U  
 8 4 
     

   
 8 

   
   

     
+     

   8 
   

    
   8 
+    

 4 
  

   
  

   4 
+     

   4 
 4 



   
 

 
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
   4 
+    

 4 
   

  
  ,  4 

     
+     

     
 ,    

 U  
   8 
   4 

  8 
   

   
  

     
      

     
  

  B 
     
+    

   
   

  
       

     
      

     
   

 U  
8    
+    

  8 
   

   
       

4    
+     

     
4 

    
4    
     

   
   

   
   

   8 
      

     
 8 

    
     
+    

  4 
  

   
  ,    

     
      

     
   

    
 4   
+    

   
   

 8 
 ,   

     
      

  4  
   

    
     
+4   

   
  

   
  ,    

     
      

     
   

  Y 
   4 
+    

   
8,    

 8 
 ,   

   4 
      

     
   

  V 
4  8 
+  4 

   
8 

   
       

     
      

     
   

 U  
     
+    

    
   

   
       

     
      

     
   

    
4  4 
+    

   
 , 8 

   
       

   4 
+   8 

     
   

 

 
   
  
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
     

   
8,   

   
   

     
+  4  

  4  
   

 U  
 8   
     

    
   

   
  

  4  
      

  4  
   

  B 
     
+  4 

   
   

  
   

  4  
+     

   4 
   

 U  
     
+    

    
4      

   
   

     
+   4 

  8  
  

    
     
   8 

8  
   

8 
   

   4 
    4 

     
 4 

    
     
+4 4 

    
  

44 
   

     
      

     
   

    
     
+    

   
  ,    

   
   

     
      

     
   

    
     
+    

   
   

   
   

     
      

     
   

  Y 
     
+    

   
   

   
  

  4  
+     

     
   

  V 
4  8 
+4   

 8 
  

   
   

   8 
    8 

     
   

 U  
   8 
   4 

   
 4 

   
   

     
+  48 

  4  
   

    
     
+    

 8 
  

   
   

  84 
+   8 

   8 
 4 

 

 
  
 
  

  
 

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
   4 
+    

   
   

  
   

     
+     

  8  
  

 U  
 8 4 
     

    
   

   
  

4    
      

     
  

  B 
 4   
+  4 

   
 ,    

  
  

  84 
      

     
   

 U  
     
+  4 

    
   

   
   

   4 
      

     
4 

    
4  4 
     

   
 ,    

   
  ,    

     
   48 

     
   

    
   4 
+    

    
  

4  
  ,    

     
   8  

  4  
   

    
     
+    

88 
  

   
 ,   

     
      

     
   

    
     
+    

   
  

   
   

  88 
      

     
4 

  Y 
   8 
+  8 

   
8 

   
  

     
   4  

   4 
   

  V 
44   
+  8 

   
4      

 8 
       

  8  
+     

     
   

 U  
 4 4 
     

   
   

   
   

     
      

     
  

    
 8   
+    

 4 
8 

   
 ,   

  4  
+     

  84 
   



   
 

 
  

  
  
  
  
 
  

 

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
   8 
+    

   
   

  
   

     
+     

     
   

 U  
8    
     

    
       

   
   

  8  
 4    

     
  

  B 
 8   
+    

   
 8 

8 
  

   8 
   4  

     
   

 U  
8    
+    

    
   

   
   

     
      

     
   

    
4    
   4 

8  
 ,    

  
   

     
    8 

     
   

    
 4   
+    

    
4 

   
  ,    

     
      

     
   

    
     
     

   
   

 8 
       

   8 
      

     
   

    
   8 
+    

   
   

   
   

     
      

     
 8 

  Y 
     
+    

   
 ,   

 4 
  

4    
+     

     
   

  V 
48   
+    

   
 ,   

   
  ,    

     
+     

     
   

 U  
     
     

    
 8 

   
 ,    

4    
+     

     
  

    
4    
+8   

 4 
  

   
   

     
+     

     
   

 

 
  
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
   4 
+  4 

   
  

  
   

     
+     

  8  
  

 U  
     
+    

    
  ,  8 

   
   

4    
      

   4 
 4 

  B 
 8 8 
+4   

   
  

  
  

     
+   8 

     
8 

 U  
   8 
+  8 

    
   

   
   

   8 
      

     
   

    
4    
     

   
   

   
   

     
+  44 

     
 4 

    
     
+    

   
  

   
 4,  8 

4 8  
+     

     
   

    
     
+  8 

8  
4 

   
   

  84 
      

  4  
   

    
 8   
+    

8  
  

   
   

     
+     

     
   

  Y 
 8   
+    

   
  

4  
  

     
      

     
   

  V 
4    
+    

   
  

   
  ,  8 

  4  
      

   4 
   

 U  
   4 
+    

    
  ,    

   
   

     
 4    

  4  
  

    
4    
+    

   
  

   
 8,    

   8 
+  8  

     
 4 

 

  
   
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
+    

   
   

  
   

     
+     

   4 
 8 

 U  
8    
     

  8 
 8 

   
   

     
      

   4 
4 

  B 
     
+    

   
  ,    

  
  

     
      

  4  
   

 U  
8    
+    

    
   

   
   

     
      

     
4 

    
4  8 
     

   
  

  
   

  4  
   4  

   4 
  ,  4 

    
 4 4 
+4   

    
  

   
  ,  4 

     
      

     
   

    
     
+    

8  
4 

   
  

   8 
    4 

     
 4 

    
 8   
+    

 4 
  

   
   

     
      

     
  

  Y 
 8   
+    

   
  

   
  

     
   8  

     
   

  V 
4    
+  4 

   
 ,   

   
   

  4  
+     

  4  
   

 U  
     
     

    
 8 

   
 ,    

  8  
+     

     
   

    
     
+    

   
  

   
  ,    

     
+  4  

     
 4 



 8 
 

  
 
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
 4   
+4   

   
  

8 
   

     
+     

     
 8 

 U  
8    
+  4 

  4 
 8 

   
   

4 4  
+  48 

     
 4 

  B 
 8   
+    

   
  

8 
 ,   

  8  
+     

     
   

 U  
8    
+    

    
   

   
 8 

   4 
      

     
   

    
44 4 
     

8  
   

 4 
   

     
    4 

     
  

    
   8 
+4   

    
4 

4  
   

     
      

  8  
   

    
   4 
+    

8  
4 

 8 
  

  8  
      

     
   

    
     
+    

 4 
  

   
   

     
      

  4  
 8 

  Y 
 8 4 
+    

 8 
  

   
  

4    
      

  48 
   

  V 
4  4 
+    

   
  

 4 
   

     
      

     
   

 U  
     
+    

    
 8,    

   
   

  8  
      

     
   

    
4    
+    

   
  

   
   

     
+  4  

     
 4 

 

  
  
 
 
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
     

   
   

    
   

  4  
+   8 

     
   

 U  
   8 
     

    
   

4  
  

4  4 
+     

  4  
   

  B 
     
     

 4 
   

 8 
  

     
+     

  4  
   

 U  
     
     

    
   

48 
  ,    

     
      

  8  
4 

    
     
     

8  
   

4 
   

     
   8  

   8 
 4 

    
     
+    

    
 ,   

   
   

     
+     

   8 
   

    
48   
     

   
  ,  4 

   
  

     
      

     
   

    
   8 
     

 4 
  

  
  ,    

  4  
    4 

     
  

  Y 
     
+  4 

   
   

   
  

     
+  4  

  4  
   

  V 
4  8 
+    

8  
8 

   
  ,  8 

     
   4  

     
   

 U  
   8 
     

   
   

4  
   

     
+  8  

     
   

    
   8 
+  8 

   
8 

  
 ,    

     
+     

  84 
 4 

 

 
  
 
  
  

 
            (  )              (  ) 

 
            (  )              (  ) 

 v   
     

    
     

    
     

      
     

    
     

 v   
     

    
     

    
     

      
     

    
     

    
     
+  4 

   
   

  
   

     
+  4  

     
 8 

 U  
8  8 
     

    
   

   
   

4    
+     

     
  

  B 
 8   
+    

 8 
  ,  8 

   
   

   8 
+   8 

     
   

 U  
8  4 
+    

    
   

   
   

   8 
      

     
  

    
4    
     

   
   

   
   

     
    8 

     
  

    
     
+4   

   
 , 4 

 4 
  ,    

   8 
   8  

     
   

    
     
+    

8  
4 

   
  

     
      

     
4 

    
     
+    

   
  

   
   

   8 
+     

4  4 
   

  Y 
 8   
+    

   
  

   
  

   4 
      

     
 4 

  V 
4    
+  8 

   
  

   
   

     
+   4 

     
   

 U  
     
     

    
 8,    

   
       

4    
      

   8 
  

    
4    
+    

   
  

   
   

   4 
+  4  

   8 
 4 



   
 

Kansas Weather Extremes – 2023 
Variable        Extreme Value Location County Network Date 

Precipitation 

Y    
Most 4    ” Pittsburg Crawford COOP 

 
Least 14.00” WaKeeney Trego COOP 

      
Most      ” Herndon 1.7 NNW Rawlins CoCoRaHS May 

Least     ” 13 locations CoCoRaHS March 

Day Most     ” Osage City 5.2 SW Osage CoCoRaHS Oct 25 

Days w/Precip. 
≥     ” 

Year Most 112 days Lawrence 2.2 W Douglas CoCoRaHS 

 

Days w/Precip. 
≥     ” 

Year Most 47 days Columbus Cherokee COOP 

Days w/Precip. 
≥     ” 

Year Most 35 days Oswego 1 N Labette COOP 

Days w/Precip. 
≥     ” 

Year Most 16 days Anthony 0.4 NNW Harper CoCoRaHS 

Snowfall 

Y    Most 44  ” 
Goodland Renner 

Field 
Sherman WBAN 

      Most  8  ” Goodland 16.6 NW Sherman CoCoRaHS January 

    Most  4  ” Marion 5.0 NNE Marion CoCoRaHS Nov 26 

Temperature Y    
Highest 115° Manhattan ASOS Riley COOP Aug 19 

Lowest -11° 
Cheyenne 

Colby 1 SW 
Cheyenne 
Thomas 

Mesonet 
COOP 

Jan 30 
Jan 31 

Average 
Temperature 

Y    
Highest 60.3° Winfield-Strother Arpt. Cowley WBAN 

 
Lowest 50.5° Tribune 1 W Greeley COOP 

Highs ≥ 90° 
Y    

Most 92 days 
Sedan 

Wilson Lake 
Chautauqua 

Russell 
COOP 
COOP 

Least 31 days Centralia Lake Nemaha SCAN 

      Most 27 days 
Sedan 

Abilene 
Pratt 

Coffey 
COOP 
COOP 

August 

Highs ≥ 100° 
Y    

Most 28 days Jetmore 8 NNW Hodgeman COOP 
 

Least 3 days 
KU-NESA 

Garden City Airport 
Jefferson 

Finney 
SCAN 
WBAN 

      Most 12 days Jetmore 8 NNW Hodgeman COOP August 

Highs ≤ 32° Y    
Most 35 days Goodland WFO Sherman COOP  

Least 3 days 
Parsons Tri-City Arpt. 
Chanute-Johnson Arpt. 

Labette 
Neosho 

WBAN 
WBAN 

 

Lows ≥ 70° 
Y    

Most 43 days 4 locations  

Least 0 days Tribune 1 W Greeley COOP  

      Most 19 days Pratt 3 NW Pratt COOP July 

Lows ≤ 32° Y    
Most 177 days Tribune 1 W Greeley COOP  

Least 80 days 
Girard 

Pittsburg 
Crawford 
Crawford 

COOP 
COOP 

 

Lows ≤ 0° 
Y    Most 10 days 

Norton Dam 
Tribune 1 W 

Norton 
Greeley 

COOP 
COOP 

 

      Most 6 days Norton Dam Norton COOP February 
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Number of Days in 2023 that Exceeded Given Temperature & Precipitation Thresholds 

Location 
High Temperature 

(°F) 
Low Temperature 

(°F) 
Precipitation 

(in.) 

≥ 90 ≥     ≤ 32 ≥ 70 ≤ 32 ≤ 0 ≥     ≥     ≥     ≥     

        
             8   8    2  0 2     

 v  84     4           4 4        

          
              33        8 44    20 

 v        8        4           8 

           
             2    8      4   4    

 v      4         8    4 4      4 

        
      2      32   4      4  3     

 v  44    4                       

            
                        3  2     

 v   4          4  4             

         
     4    30     0    2    23  3 

 v              8   8           

     
        20     4                   

 v            8          44       

          
              20           4       

 v                     8  8  4    

           
        2  8             4        

 v                    8      4    

         
                 2        3     8 

 v  4     4 4    4              4 

         
         2  4          8  4        

 v                 4              

Parsons 
      2                  4        

 v  4                    4       

Russell 
2023        4     33    8     4    

Avg        4          8  44       

       
        20        2    84 4        

 v   8       4        8      4    

             
            8        4    44 3     

 v         8          84 48       

       
      3                   8       

 v           8   4    8          

        
     4  8 22        0  0    2     

 v                       8       

        
      0 20              48       

 v           48       8           

   fi    
        23 4  3  8   8  4        

 v                               
 

BOLD numbers indicate above average counts.  Average counts based on the 30-year period 1991-2020. 
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Kansas Mesonet Extremes – 2023 

Variable        Extreme Value Location County Date 

Precipitation 

Y    
Most      ” Overbrook Osage 

 
Least      ” WaKeeney Trego 

      
Most      ” Ludell 3N Rawlins May 

Least     ” 3 locations  
(Cheyenne, Colby 1SW, Goodland Tech Farm) 

September 

     Most     ” Ottawa 2SE Franklin 
Oct 24- 
Oct 30 

    Most 4 8 ” Overbrook Osage May 31 

     Most     ” Hiawatha Brown Jul 4 

High 
Temperature 

Y    
Highest 113.6° Ashland Bottoms Riley Aug 19 

Lowest 4.7° 
Tribune 

Tribune 6NE 
Greeley 
Greeley 

Jan 30 

Low  
Temperature 

Y    Highest 81.5° Overbrook Osage Jul 26 

 Lowest -11.2° Cheyenne Cheyenne Jan 30 

High 
Temperature  

≥ 90° 
Y    

Most 79 days Ashland Clark 

 

Least 26 days Hiawatha Brown 

High 
Temperature  

≥ 100° 
Year 

Most 26 days Hodgeman Hodgeman 

Least 1 day Hiawatha Brown 

High 
Temperature 

≤ 32° 
Year 

Most 31 days Cheyenne Cheyenne 

Least 2 days Cherokee Cherokee 

Low  
Temperature 

≤ 32° 
Year 

Most 179 days Cheyenne Cheyenne 

Least 79 days 
Cherokee 

Uniontown 3NW 
Cherokee 
Bourbon 

Low  
Temperature 

≤ 0° 
Year 

Most 7 days Scott City 3SE Scott 

Least 0 days 46 locations 

Low  
Temperature  

≥ 70° 
Year 

Most 32 days Harper Harper 

Least 0 days 5 locations 

Average 
Temperature 

Y    
Highest 59.5° Sedan Chautauqua 

Lowest 49.7° Cheyenne Cheyenne 

      
Highest 81.3° Sedan Chautauqua August 

Lowest 23.4° Cheyenne Cheyenne January 

     
Highest 90.4° Manhattan Riley 

Aug 19 -
Aug 25 

Lowest 12.0° Cheyenne Cheyenne 
Jan 28 -
Feb 3 

    
Highest 92.4° Osborne Osborne Jul 26 

Lowest 0.0° Sherman Sherman Jan 30 



   
 

Kansas Mesonet Extremes – 2023 

Variable        Extreme Value Location County Date 

Diurnal Range - 
Temperature 

Y    Largest 60.5° 
(84.3°-23.8°) 

Osborne Osborne Apr 17 

Average Diurnal 
Range – 

Temperature 
Y    

Highest 33.2° Hamilton Hamilton 
 

Lowest 20.2° Oskaloosa 1SE Jefferson 

Heat Index Y    Highest 
123.2° 

(Temp 98°, 
Dew Point 82°) 

Cherokee Cherokee Aug 21 

Range Between 
Y   ’          

and Lowest 
Temperatures 

Y    

Highest 
114.2° 

(Max 105.3°, 
Min. -8.9°) 

Sherman Sherman 

 

Lowest 
90.6° 

(Max 105.0°, 
Min. 14.4°) 

Cherokee Cherokee 

Animal Comfort 
Index 

Y    

Highest 
127.3° 

(Temp 109°, 
Wind calm) 

Butler Butler Aug 20 

Lowest 
-31.3° 

(Temp -9°, 
Wind 11 mph) 

Wallace Wallace Jan 31 

Dew Point Y    
Highest 83.2° Hiawatha Brown Jul 26 

Lowest -15.2° Ludell 3N Rawlins Feb 23 

Average Dew 
Point 

Year 
Highest 48.1° Cherokee Cherokee 

 

Lowest 35.2° Tribune 6NE Greeley 

Average Relative 
Humidity 

Year 
Highest 71.9% Hiawatha Brown 

Lowest 56.8% Richfield Morton 

 v      4”      
Temperature 

Year 
Highest 61.6° Haysville 3SE Sedgwick 

Lowest 53.6° Cheyenne Cheyenne 

2m Wind Speed Year Highest 83.0 mph Sublette 1E Haskell Feb 26 

Average 
2m Wind Speed 

Year 
Highest 8.7 mph Howard 14NW Elk 

 
Lowest 2.8 mph Olathe Johnson 

Month Highest 12.6 mph Wallace Wallace April 

Day Highest 24.8 mph Wallace Wallace Mar 16 

Wind Chill Y    Lowest 
-27.2° 

(Temp -9°, 
Wind 11 mph) 

Wallace Wallace Jan 31 

Change in 
Average 

Temperature 

Hour 
Highest +20.1° 

(52.4° - 72.5°) 
Ashland Bottoms Riley Apr 4 

8 to 9 AM 

Lowest -29.0° 
(102.4° - 73.4°) 

Scandia Republic Jul 28 
4 to 5 PM 

Day 
Highest +21.1° 

(17.2° - 39.3°) 
Hiawatha Brown 

Feb 3 - 
Feb 4 

Lowest -31.3° 
(71.2° - 39.9°) 

Butler Butler 
Apr 4 - 
Apr 5 

 



   
 

Kansas Mesonet Annual Averages – 2023 
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2023 Kansas US Drought Monitor Data 

Percentage of State Within Drought Category Ranges 

 

 

  

Week None D0-D4 D1-D4 D2-D4 D3-D4 D4 DSCI Week None D0-D4 D1-D4 D2-D4 D3-D4 D4 DSCI

3-Jan 0.5 99.5 84.5 68.9 57.0 36.9 347 4-Jul 1.8 98.2 87.0 62.6 39.2 7.6 295

10-Jan 0.5 99.5 84.5 68.9 57.1 38.0 348 11-Jul 3.6 96.4 82.0 55.3 33.3 5.6 273

17-Jan 0.5 99.5 84.5 68.9 57.1 38.0 348 18-Jul 3.6 96.4 80.4 54.6 31.8 4.9 268

24-Jan 3.6 96.4 82.8 68.7 56.4 37.4 342 25-Jul 12.1 87.9 71.9 47.7 29.2 3.7 240

31-Jan 4.0 96.0 82.8 68.7 56.4 37.4 341 1-Aug 12.1 87.9 71.5 47.7 29.2 3.7 240

7-Feb 4.0 96.0 82.8 68.7 56.4 37.4 341 8-Aug 13.4 86.6 69.8 45.1 30.0 3.2 235

14-Feb 7.2 92.8 74.7 66.7 54.5 37.4 326 15-Aug 16.3 83.7 65.8 42.1 18.3 1.3 211

21-Feb 13.2 86.8 74.5 66.7 53.2 35.4 316 22-Aug 16.3 83.7 65.8 42.1 18.3 1.3 211

28-Feb 15.0 85.1 72.8 65.5 52.4 34.9 311 29-Aug 18.0 82.0 66.8 43.5 19.1 1.3 213

7-Mar 15.0 85.0 74.9 65.2 52.4 34.9 312 5-Sep 16.2 83.8 69.8 48.3 20.4 1.7 224

14-Mar 15.9 84.1 74.6 65.1 52.4 36.3 313 12-Sep 17.8 82.2 68.6 47.0 20.7 1.7 220

21-Mar 15.7 84.3 75.0 65.6 52.4 36.3 314 19-Sep 19.1 80.9 66.8 47.0 22.1 1.7 219

28-Mar 15.7 84.3 75.0 65.6 52.4 36.3 314 26-Sep 18.6 81.4 64.3 45.6 20.6 1.7 214

4-Apr 15.7 84.3 75.0 65.6 52.4 37.6 315 3-Oct 17.4 82.6 66.7 48.4 20.6 1.7 220

11-Apr 12.0 88.0 80.7 69.1 56.3 43.5 338 10-Oct 17.1 82.9 66.9 48.0 20.6 1.7 220

18-Apr 13.0 87.0 79.8 69.1 56.8 45.0 338 17-Oct 16.5 83.5 68.0 50.2 20.5 1.7 224

25-Apr 11.5 88.5 81.9 71.2 60.4 46.3 348 24-Oct 15.9 84.1 68.1 50.6 20.5 1.7 225

2-May 9.4 90.7 83.5 75.7 63.3 39.8 353 31-Oct 15.6 84.4 63.3 39.3 7.6 0.0 195

9-May 8.0 92.0 84.5 76.5 64.4 41.1 359 7-Nov 15.4 84.6 63.4 39.6 7.6 0.0 195

16-May 12.8 87.2 81.0 70.8 59.7 35.5 334 14-Nov 11.5 88.5 68.5 42.5 7.6 0.0 207

23-May 10.4 89.6 80.9 70.7 59.8 35.5 336 21-Nov 9.9 90.1 68.5 42.6 7.6 0.0 209

30-May 3.7 96.3 85.6 72.1 56.8 32.0 343 28-Nov 10.2 89.8 68.4 42.5 7.6 0.0 208

6-Jun 9.0 91.0 80.5 67.6 46.3 16.6 302 5-Dec 10.6 89.4 64.1 30.5 7.0 0.0 191

13-Jun 9.2 90.8 79.8 61.4 43.7 13.8 290 12-Dec 9.2 90.9 65.9 30.5 7.0 0.0 194

20-Jun 3.9 96.1 79.5 57.3 38.0 7.8 279 19-Dec 14.2 85.8 61.4 22.8 4.2 0.0 174

27-Jun 2.3 97.7 84.9 60.9 37.5 7.6 289 26-Dec 20.3 79.8 53.4 19.4 2.9 0.0 156
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Figures 12a-h. US Drought Monitor maps detailing changes to the drought status across Kansas during 

2023.  DSCI is the Drought Severity Coverage Index, a composite index that ranges from 0 to 500, where 

higher numbers indicate worse drought conditions.  Source: droughtmonitor.unl.edu. 


