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-   Tracing paper  
- planimeter  
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planimeter. 
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- planimeter. 
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-  

=
1 1 + 2 2 + 3 3 + +

 

 P =  

P1P2P3Pn .  =  

A1A2A3An =  

A =  



 :
  

  ) (  
     ( )×  

        
        
        
        
        

          
  

  

  

p=((150*15)+(255*34)+(340*46)+(155*63)+(100*76))/1000=43
.9  

 :
 .

  .
 ..  
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-    :Isohytal Method 
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- Lewe: 
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D =  

S =  

ab =  

- Flour pellet Huason: 
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-   3r×v=4/3  

  

) 2-13 (  

  
)  

    
)  )  )  

1 3         
2 4         
3 2.5         
4 5         
5 2         
  

  

  

  

-   
-  
- -) Wishmeier 

and Smith, 1958: ( 
kE=13.32+9.78 Log( I ) 

KE)  =\2.  

I  )  =\  

  
–   

:   
  

  
  

)  
)  

)\  
)\2.  

5:30 -
6:20 
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7:10 -
8:25 
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Schwap, 1966.  
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-   

) Schwab, 1971:(  

Q=CiA/360 

Q =\  

C =.( )   

i =
 ) \.(  

A.( )  =  

  

-  
-  .( )  

-   .( )  
-   ) -%-% -%.( 

- ) L.( 
-  
- ) A.( 

  

- ) C (
)) (  (Schwab, 1971. 



  

- 
Kirpich, 1940  : 

T= 0.02× L 0.77×1/S0.385  
T.( )  =  
L =.( )   
S)  =\.(  
\ % ) S (

\ =  \  
-  

 

 
- ) i  ( 
-   CiA/360=Q. 

\    

\ ) \ (

 \
 

 Q=CiA 

C i A  \    

Q= 1×((1mm/1000)/(1hr×60×60))×(1hec.×10000)=1/360= 

0.0028 



 0.0028.  

Q=CiA/360      or   Q=CiA×0.0028 

 : 

     
%     

 :  
- )() C=(.  
-                   

T=0.02*(L)0.77*(1/(S)0.385)= 0.02*(200)0.77 
*(0.08/0.385)=3.127 min 

- ) ( = . 
- 

 
 =  * =   

- .  
i= 9.2/3.127*60=176.53 mm/hr 

- Q=CiA/360 . 
/sec3Q=(0.36*176.53*(40/4))/360=1.77 m  

\   
 :      

  
  

)  

 

)    

    

%  

LA  

  

          

  

        

                  

       

  

          

         

  

        

 
- : 

  



-  . -  .-  .- 
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 (  

q=PRF    

  

 : 
    

:    
-  : - %    =  )

) -(( 
-  =  :   
-  =  :   
-  =  :    

  
w =    

)- ()    P (
F 

 : P  = \  F   = . 
q = P R F = 0.19 * 0.1 * 1.4 = 0.027 m3/sec 
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 :         )Morgan  1979  .(
     2mv /   %       
  %   .   



     
20     9 m  

4000.5     0.01 M  
19000.5     10 M  

  

   

  

- ) Erosivity.( 
- ) Erodibility.(  

wischmeier and smith 1958 
Universal Soil Loss 

Equation (USLE)   

A = R × K × LS × C × P 

   

A  =   ) -(  

R  =    erosivity.  

K  =  erodibility.  

LS =    

C   =  .( )   

P  = .  

  

-   
-    
-   
 -   
-   
-  K 

T 
 

-   
-   .  



-  erosivity: 

wischmeier and smith 1958  .
) R)  (E (

 ) 30I (
  .  

=
 

100
 

  

R .  =\  .  

E =\ .  

30I = \  

\  \ 
\  

  

 (  )    

 ( ) 
.  

 :      R     
     :  

\ \. \   
          0-15 

           15-30 

         30-45 

          45-60 

          60-75 

          75-90 

       

  

-      )  (    
  -   ))E=13.32+(9.78×log(I. 



-  = × ) × .(
 

\ \. \   
638.6    80   0-15 

1009.5    120   15-30 

289.9    40   30-45 

289.9    40   45-60 

130.2    20   60-75 

19.21    4   75-90 

2377.31      

  
-    : 

         =+=    
       30I =\×  = \   

-        100× 2377.31  30EI  = 
   \ .  

-       R   =30EI \  =1 \ 
  =2377.31     . \  .  

 :   R       
   

  
 0-15 
 15-30 
 30-45 
 45-60 
 60-75 
 75-90 
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-     (Erodibility). : 

    )Erodibility( 
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soil survey manual 
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- wischmeier et. all 1971 
:  
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 Woodruff and 
Siddoway, 1965 

  

E= f ( I, C, K, L, V ) 

  

E =  

I =  

C =  

K =  

L =  

V =  

   :  

- ) 
.( 

-   ( ) 
)  ) 

.( 
-  -   

  
 

- 
 

 
-    ( ) Chepil, 

1962 FAO . 
-  Chepil : 

  = 386
 ( )

 
C)  =  

 =  
PE =Thornth waite,1931  

  
  



= 3.16 
1.8 + 22

   

  
Pi  =  
Ti )  =  
  

-  FAO: 

C = 1/100  
ETPi Pi

  

  

C)  =  

  

  
- ) I (

)  
test sieve shaker  

) 0.84<  (
)  (

skidmore,1983) .(  
 



 
 

  
  

- ) K( : 

  
) Hays (

  
- ) L(: 

  .  
- ) V( : 

 \   . 
 

- ) Woodruff 
siddoway:(  

) Woodruff 
siddoway (Exel .  

  
-  

 : –   
  

STATION:BAGHDAD    ELEMENT:  MONTHLY RAINFALL 
TOTALS (mm) 

    

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. 
  -  24.71 15.46 14.11 13.61 3.29 0.05 0.00 0.00 0.11 4.18 19.04 18.36 

  
  

STATION:BAGHDAD      MONTHLY  ETP (mm)      
YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. 

 -  7.03 18.00 25.25 26.03 30.23 29.99 31.00 31.00 29.98 29.80 16.73 15.90 

  
STATION:BAGHDAD      MONTHLY mean temp. ( C ) 

  
     



YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. 

 -  
10.06 12.43 16.90 22.93 28.70 32.79 35.22 34.58 30.66 24.96 16.78 11.56

 
STATION:BAGHDAD      MONTHLY mean wind 

speed (m/s( 
     

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. 
 -  2.53 2.82 3.11 3.11 3.21 3.79 3.89 3.31 2.72 2.53 2.43 2.43 

  
  = \  

- :( )  
C            =Chepil  
C              =FAO  

-         )I(: 
       =       =  =  

- ) K =( . 
-  ) l =( L  
-  ) V =( \ . 
-  – 

 
Exel 

.  
  

  
        -          

  -  .   C   chipil et all, 1962    

FAO  .  

  

\
  

\ - 
-  -

-
 

  



 C° 
1.0  2.0 34.79 2.6 23.2 31  
1.41  2.4 49.30 5.0 21.3 28  
1.54  2.5 83.36 8.3 21.2 31  
1.64  2.6 120.06 13.3 14.4 30  
1.8  2.8 169.28 18.3 4.7 31  
2.08  3.1 205.28 22.8 0.2 30  
2.51  3.5 221.52 25.4 0.0 31  
1.87  2.9 214.91 24.6 0.0 31  
1.13  2.1 174.70 20.5 1.6 30  
0.79  1.8 116.21 15.5 8.7 31  
0.6  1.6 58.66 8.1 18.6 30  
0.74  1.7 40.52 4.1 16.1 31  

  
  

-  chipil et all, 1962:  
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= .   (
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( . . ) + )^ / + (
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( . . ) + )^ /
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( . ) = .  

- FAO: 

C = 1/100  
ETPi Pi

  

 

= /  (( . ) (
. .

. ) + + (( . )

(
 . .  

.  ) = .  

  

 C FAO 

   

                                                      

   

                                                                                                

                                                                                          

 



 :)   (  :   

..  

  
  

 

 


