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2- Climate Change 
3- Intergovernmental Panel on Climate Change 
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Canadian Climate Change Scenarios Network   :  

http://www.cccsn.ec.gc.ca/ 
  Canadian Centre for Climate Modelling and Analysis   :  

http://www.cccma.ec.gc.ca/data/data.shtml 
.  

  
  
  

                                                       
1- General Circulation Model 
2- Special Report on Emissions Scenarios 
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(MCM)

  
(MCM)

    
 
(m3/s) 

 
 
  

 
 
(m3/s)

 
 
(day)  

  
(day) 

  

1  6418  386  1  1498  2138  4  9  1  6804  2  4529  18  73/9/18-1  74-1373 
2  5841  539  22  426  836  13  1  3  6380  16  2689  10  69/1/21-12  69-1368 
3  5680  873  4  1062  2040  10  1  2  6560  1  5525  14  77/1/20-7  77-1376 
4  5100  250  7  751  1122  5  12  5  5350  14  2756  13  70/12/16-4  71-1370 
5  4953  457  6  867  1513  14  2  4  5410  5  3181  15  65/2/26-12  65-1364 
6  4257  336  19  466  870  21  9  7  4593  18  2521  17  57/10/4-18  58-1357 
7  4129  405  21  442  624  14  11  8  4534  15  2744  6  71/11/17-12 72-1371 
8  4036  995  10  602  1407  17  12  6  5031  6  3172  11  71/12/26-16 72-1371 
9  3917  523  2  1294  2274  14  12  10  4440  12  2832  19  67/12/29-11 67-1366 
10  3880  130  8  621  782  16  8  13  4010  3  3183  8  73/8/21-14  74-1373 
11  3829  85  26  375  521  28  9  14  3914  28  2039  15  64/10/11-27 65-1364 
12  3667  211  3  1196  1545  3  11  15  3878  11  2884  16  47/11/14-29 48-1347 
13  3621  400  9  611  1002  18  10  12  4022  13  2813  11  71/10/26-16 72-1371 
14  3524  943  29  283  610  14  11  9  4467  9  2920  6  44/11/18-13 45-1344 
15  3509  224  11  598  935  3  10  19  3733  20  2416  16  66/10/16-1  67-1366 
16  3459  652  13  1498  2138  7  1  11  4111  17  2630  10  60/1/15-6  60-1359 
17  3210  605  14  426  836  2  2  17  3815  8  2941  11  82/2/10-31  82-1381 
18  3173  193  20  1062  2040  6  1  22  3366  24  2145  11  79/1/14-4  79-1378 
19  3076  254  31  198  370  12  11  23  3330  32  1944  8  63/11/19-12 64-1363 
20  2991  384  5  980  1481  13  12  21  3375  7  3004  14  65/12/23-10 66-1365 
21  2787  656  17  521  1003  3  1  20  3442  31  2012  10  51/1/8-29  51-1350 
22  2685  1172  12  570  1451  6  2  16  3857  4  3182  9  72/2/13-5  72-1371 
23  2644  1118  15  530  1410  29  12  18  3762  10  2891  11  48/1/8-28  48-1347 
24  2613  407  24  392  625  2  11  24  3020  30  2018  8  39/11/8-1  40-1339 
25  2368  321  25  377  639  6  1  27  2689  22  2294  8  82/1/12-5  82-1381 
26  2333  324  23  405  693  24  12  28  2657  23  2186  12  50/1/4-23  50-1349 
27  2051  914  18  497  1398  7  2  25  2965  19  2445  12  71/2/14-3  71-1370 
28  2013  486  16  523  1039  2  12  30  2499  29  2028  10  71/12/10-1  72-1371 
29  2008  524  27  306  686  14  1  29  2532  27  2058  8  81/1/20-13  81-1380 
30  1676  360  33  121  223  26  8  33  2036  33  1627  6  73/8/30-25  74-1373 
31  1240  1454  32  176  792  10  1  26  2694  21  2345  5  59/1/13-9  59-1358 
32  1208  1076  28  302  1139  24  1  31  2284  25  2137  10  48/1/31-22  48-1347 
33  1006  1063  30  258  1090  31  1  32  2069  26  2069  9  55/2/5-27  55-1354 
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(m3/s) 

   
 
          

Dec-85 20-18 AZR-1364 28-27 107/2 8 6/53 1 3829 11 
May-86 4-3 ORD-1365 14-13 88/7 14 3/44 2 4953 5  

Jan-93 8-7 DEY-1371 18-17 71/6 18 8/35 3 3621 13 
Mar-81 28-26 FAR-1360 8-6 101/3 11 8/33 4 3459 16 
Feb-92 26-23 ESF-1370 6-4 100/6 12 5/33 5 5098 4 
Nov-94 25-19 ABN-AZR1373 4-28 222/1 1 7/31 6 6418 1 
Jan-69 25-19 DEY-BAH 1347 5-29 218/3 2 2/31 7 3667 12 

Mar-00 25-23 FAR-1379 6-4 88/2 15 29 8 3173 18 
Nov-94 17-16 ABN-1373 26-25 52/7 22 4/26 9 1676 30 
Mar-98 30-27 FAR-1377 10-7 103/3 10 8/25 10 5680 3 
Mar-05 13-11 ESF-1383 22-19 105/5 9 6/25 11 no data no data 
Apr-93 28-26 ORD-1372 7-5 76 17 3/25 12 2685 22 
Feb-93 3-1 BAH-1371 14-12 71/4 19 8/23 13 4129 7 
Apr-90 3-1 FAR-1369 14-12 69/4 20 1/23 14 5841 2 
Apr-92 27-24 ORD-1371 7-4 91/9 13 23 15 2051 27 
Mar-69 24-19 ESF-FAR1348 4-28 129/7 6 6/21 16 2644 23 
Feb-87 2-26 ESF-1365 13-7 145/5 5 8/20 17 2991 20 
Mar-72 22-16 ESF-FAR1351 3-26 153/7 4 2/19 18 2787 21 
Dec-78 13-5 AZR-1357 22-14 165 3 3/18 19 4257 6 
Apr-69 6-3 FAR-1348 17-14 65/2 21 3/16 20 1208 32 
Mar-93 8-5 ESF-1371 18-14 80/6 16 1/16 21 4036 8 
Mar-80 8-2 FAR-1359 10-8 37/2 24 4/12 22 1240 31 
Apr-76 20-17 FAR-ORD1355 31-28 48/9 23 2/12 23 1006 33 

 7-3-        
        

 1 4  
 3 13 
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)m()m()m(

CN
)III(

CN
)II(

CN
)I(

)km(

 

)km()km()km(
)km(

 
)km2(  

2552 4020  1514  90  76  59  113  64  2/2  14  183  393  2490  1  
2672 3900  1513  88  72  54  63  36  2  8  88  192  671  2  
2234 3710  1124  90  76  59  56  28  2/2  8  113  240  866  3  
1857 3715  689  91  77  60  94  54  2/2  9  133  285  1215  4  
1679 3134  694  92  80  64  56  29  2  9  96  208  819  5  
1279 2499  539  91  78  62  50  26  2  5  61  132  327  6  
1294 2515  454  91  78  62  48  22  5/2  5  82  172  366  7  
1548 3014  539  92  80  64  101  55  3/2  10  152  324  1544  8  
2323 4016  984  93  81  66  79  47  4/2  6  109  231  687  9  
2073 3960  984  92  80  64  77  34  9/1  10  104  228  1059  10  
1952 3633  1400  91  78  62  110  61  2  18  196  427  3499  11  
2139 3966  1400  91  78  62  113  74  3/2  13  196  418  2564  12  
1977 4016  539  -  -  -225  145  9/2  19  486  1011  9354  Cezar (8-9-

10-11-12)
2212 4020  539  90  76  59  270  152  4/2  19  237  712  6388  Bakhtyari

2055 4020  454  91  78  61  288  163  3/2  32  508  1079  16108  Tal-e-Zang
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 7 -4 -      

 7-5-   )  (  )km2(  

    
 )(  

0  - 2  2 – 5  5 - 8  8 - 12  12 - 20  20  - 30  30- 60  <60  

  6/26  79 227 198 226 413 350 790 205 

2 2/35  3 26 26 37 96 98 284 98 

3 8/43  0 4 6 13 60 106 490 183 

4 7/42  3 12 21 41 115 158 583 278 

5 1/37  2 12 15 35 110 129 385 127 

6 3/45  0 2 5 8 30 32 161 84 

7 9/42  1 6 6 10 37 48 169 86 

8 7/33  11 38 40 70 340 316 641 184 

9 3/39  2 8 12 27 79 94 350 112 

10 3/33  6 31 35 60 164 187 460 111 

11 1/13  380 862 519 465 504 306 418 42 

12 4/10  463 815 393 255 240 145 212 36 

Cezar(8-9-10-11-12) 9/19  864 1757 1001 878 1229 1051 2084 488 

Bakhtyari 2/35  88 286 272 364 827 875 2696 976 

Tal-e-Zang 5/26  952 2050 1280 1252 2095 1975 4950 1551 
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 7-6-          

Subbasin 
Summation 

of all Streams 
Length (km)  

Drainage 
Density 

(km/km2) 

Bifurcation 
Ratio 

Gross 
Slope 

)Percent( 

Net Slope 
)Percent( 

1 1545 62/0  6/3  33/1  98/0  

2 397 59/0  6/5  25/2  9/1  

3 501 58/0  2/3  52/4  33/2  

4 718 59/0  3/3  68/2  1 

5 503 61/0  7/3  96/3  93/1  

6 198 61/0  5/2  09/3  01/1  

7 209 57/0  4/2  07/4  02/2  

8 933 60/0  9/2  15/2  99/0  

9 405 59/0  3/5  02/3  88/1  

10 617 58/0  8/2  64/3  8/1  

11 2392 68/0  8/3  01/1  64/0  

12 1817 71/0  8/3  33/1  86/0  

Cezar(8-9-10-11-12) 6164 66/0  9/3  14/1  3/0  

Bakhtyari 3863 60/0  3/4  89/0  63/0  

Tal-e-Zang 10236 64/0  4 92/0  65/0  

  

  
 7 -5 -               
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 7-7 -             

Event Rainfall 
Date 

Rainfall 
Duration 

(days( 

Direct 
Runoff 
Peak 
(m3/s( 

Flood Date Stage  

Far 1377 10 --7 4 5680 77/1/20-7 Calibration 

Bah 1371 14 --12 3 4129 71/11/17-12 Calibration 

Dey 1371 18 --16 3 3621 71/10/25-16 Validation 

7-6-3-       
                   

      6    .           
                .  

              .         
        PMP    . )7-8(         

           .  

 7-8-    )    (        
   )    PMP(  

Subbasin  Bah 1371 Far 1377 Dey 1371
1 3/68 0/132 8/71
2 0/72 6/111 4/96
3 7/73 5/120 6/80
4 0/88 5/102 9/76
5 9/87 8/100 3/74
6 5/183 7/127 1/153
7 4/209 6/116 6/146
8 2/148 2/103 9/116
9 3/79 7/106 1/73
10 0/86 1/109 4/93
11 6/60 8/97 4/55
12 1/61 5/99 7/47

7-6-4-        
          SCS   .    )CN (   

             . CN     
   )AMCII(    .     CN         
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 7-9-           1377  

Sub 
basin

Subbasin 
area 

(km2) 

Snow 
coverd 

area 
)(km2 

Non-
Snow 

coverd 
area 

(km2) 

Weighted 
CN 

Potential 
maximum 
retention 

(mm) 

Initial 
abstraction 

(mm) 

1 2490 1203 1287 83 5/52 3/5 
2 671 398 273 81 3/58 8/5 
3 866 212 654 67 6/127 8/12 
4 1215 169 1046 65 8/139 0/14 
5 819 40 779 66 1/132 2/13 
6 327 0 327 62 2/158 8/15 
7 366 0 366 62 2/158 8/15 
8 1544 18 1527 65 5/138 8/13 
9 687 265 423 76 9/78 9/7 
10 1059 137 922 68 3/119 9/11 
11 3499 112 3387 78 9/69 0/7 
12 2564 171 2393 64 4/145 5/14 

7-6-5-    
      1    -         .    

                        .
                       
   5/3                  . HEC-HMS   

                          

                                                       
1- Temperature Index 
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 7-10 -            
Synoptic Station Climatological Station 

Name Elavation (m)  Name Elevation(m) 
Boroujerd 1629 Badanjan 2300 
Aligoudarz 2022 Damaneh-e-faridan 2300 
Arak 1708 Fereydounshahr 2490 
Dezful 143 Mazoo 450 
Khoramabad 1148 Singerd 2100 
Kouhrang 2285 Shazand 1918 
Borujen 2197 Pol-e-zamankhan 1810 
Daran 2290 Naseredin 1182 
Shar-e-kord 2049 Noujian 1984 
Golpaygan 1870 Dareh Takht 2000 

 
            .       

          00 09  16       .  
           12     03  15   )  

 5/6   5/6  (  .       )7 -10(   .  
                    .

                    5/6  
 5/6  )12  ( .  

                    
                    .  

                     )2000  (
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                .        
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)7 -11(                      

                      
      50  )     PMP  PMF ( .  

 7-11-                 50  

50-yr  
Elevation 

(m) 
Longitude Latitude  

Station Snow Water 
Equivalent 

 )mm( SecondMinuteDegreeSecond MinuteDegree 
77 211047414953 37 33 Dom Sia 
133 20802754911 47 33 Hashtian 
150 21501450489 33 33 Razan 
172 210000404900 22 33 Aligodarz 

197 2400 47 39 49 42 18 33 Chahar 
Jeshem 

220 22151264927 53 33 Chahar Cherik 

221 2490 58 49 49 33 25 33 Gardaneh 
Khak 

230 257845524924 14 33 Khalileh 
233 216023124939 44 33 Marvar 
240 230044204900 23 33 Vazmeh Dar 
259 235059444810 6 34 Yazdgerd 
288 23303230494 17 33 AzizAbad 
320 225059334850 53 33 Vanayee 
325 270056504959 7 33 Farsesh 
340 244045294924 10 33 Daloni 
394 252538444932 1 33 Chaleghoo 

427 2300 39 15 49 16 24 33 Ghaleh 
Rostam 

671 26303111506 45 32 Meidanak 
825 297794503 58 32 Fereidonshahr 

  ------- 264051484950 52 32 Bahramabad 
  ------- 15550043480 49 33 Kivareh 
  ------- 201037394827 19 33 Gardaneh Tari 
  ------- 206335314851 15 33 Nojiyan 
  ------- 213026264939 42 33 Vanavi 
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      .  
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 7 -16-               1377  

 7-13-                  
SubBasin Tc (hr) R (hr) 

1 8/9 3/10 
2 2/4 5/7 
3 6/2 9/6 
4 7/5 3/9 
5 8/2 9/6 
6 8/2 5/6 
7 3/2 3/6 
8 9/6 7/9 
9 5/4 5/8 
10 9/3 3/8 
11 0/11 2/10 
12 9/9 4/10 

 7-14-   K    )N (       
Reach  K (hour( N sub reach 

Dam-T5 2/0 1 
Dorud-Sepiddasht 9/3 16 
Liro-Up Dam 7/5 23 
Rod-Liro 6/2 11 
Sepiddasht-T5 9/6 28 
T5-Talezang 3/2 10 
Up Dam-Dam 6/2 11 
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7-9 -  PMF 

              .       
      PMF   .          

                     
    .  

7-9-1-   PMP   
 PMP               .

         1379 ) 2000 (        
 1370 ) 1992 (          .  PMP    

     1/144 1/218  0/273        .  4           
   . PMP          2/288 9/310  1/328      
   -  1347 ) 1969(   .  

7-9-2-      

7 -9 -2-1-      

                  
              .      

  1500  3000    .             
              .      

          2/0  45/0      .     
       )       (      .  

                  . 
                 50    

  .  
         SMADA   .         

                   .  
           .  
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 )7 -16(   RSS            .       
               .        

   .      50       671    .  
                  .  

              )    (     
           . )7 -17(       

            50     .     
                  8   

      .              
   .                    

                .       
    .  

 7-16-   RSS         

RSS Chi-square Number of 
Parameters Distribution 

34 53  2 Normal 

34 75 2  Log Normal  
2-Parameter 

32  51 3 Log Normal  
3-Parameter 

33 64 3 Pearson III 

33 50  3 Log Pearson III 

28 47 2 Gumbel 

 7-17-             50  )  (  

Station Elevation 
(m) 

JAN. FEB. MAR. APR.  NOV. DEC. 

Aligoudarz 2022 75 4/158 5/102  ------  ------ 4/52 
Arak 1708 128 171 4/122  ------  ------ 4/44 

Boroujen 2197 7/129 3/120 3/74  ------  ------ 2/82 
Broujerd 1629 7/139 129 6/93  ------  ------ 4/68 

Daran 2290 5/122 7/182 9/106  ------  ------ 8/69 
Golpaygan 1870 7/114 7/77 9/79  ------  ------ 2/24 

Khoramabad 1147 2/37 1/32 3/6 --- ---  ------ 6/26 
Kouhrang 2285 7/588 7/971 3/1140 3/113 4/47 4/249 
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   .                    

 .                   
        .  

                      
             .      

       . )7-19(        50       
     .       19       .  

           DEM      )  (  
 50     . )7 -20(         50       

   .             )       (
                      . 
)7 -18(       50             .  

  
 7 -19-        50         
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 7 -20 -         50       
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 7-18-     50  )SWE (           
CLASS(m)  Area (km2) SWE (mm) 

672-300 635 0 
1044 -672 816 0
1416-1044 1461 0
1788 -1416 2814 0
2160-1788 5028 84
2532 -2160 3592 271
2904 -2532 1988 488
3276-2904 678 692
3648-3276 262 902
4022 -3648 33 1072

7 -9 -2-2-       PMF   

         PMF  .          
    .          .        .
          .      PMP         

         .   WMO         
PMP   .                .   

       )  (     )  ( .    
              .  

     PMP     WMO    1 2 5  10   
                .    

                 .   
  1 2 5  10             50      

     . )7 -21(              .  
        49   )2004-1956 (         

       25              .
                 6     1000  

    .       70  PMP       2  
           .  
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 7 -21-   1 2 5  10     50       

     WMO   PMP       12     10  
 .       12     10     50    
PMP   .                12     

10     50   7           
  .            6      1000   

  2000               .  
 )7-19(        50      10       

    .         5/6      .    
  ) 1997 (    5/6       2000      

3 )  1991 (  7/6         .      
   70  PMP                   

     .       8/7      2000  .  

 7-19-        12      50     10   
November DecemberJanuaryFebruaryMarch April Month  

32 1 3 213213213 2 1 3 2 1 10-day Period 

2/11 4/10 1/10 6/8 4/8 8/6 2/8 0/7 9/5 4/7 1/6 0/6 2/6 1/6 4/7 6/8 5/9 9/10 
50-yr 12 hr 
Persisting 
Dew Point 

Temperature 
(°C) 

6/10  9/7 0/7 5/6 6/6  7/6  Average (°C) 
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    )  (              .  
          .            

   . )7 -22(        PMP 3     1     .   

  
 7 -22 -        PMP 3     1  

7 -9 -2-3-      PMP   

   PMP            .     PMP 
         .     PMP     

   1370     .              
  .         )  (    .  

7 -9 -2-4-     

             PMP        )23 
 (  .               60 

      .   900        .  

7-9-3-      PMF  
  PMF             PMP    
   .           :    

                  
                       

        .  
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7 -9 -3-1-      

  )7-20( PMF      PMP    .     
               . )7-23(    PMF 

   PMP     .    )7 -20(       PMF10    
PMP                .   PMP     .  

 7-20-PMF       PMP  
 PMP )( 1 2 3 5 6 7 

PMF (m3/s) 9248 11087 12111 8461 8144 7622 
) m3109 ( 88/1 86/1 13/2 81/1 92/1 98/1 
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 7 -23 -  PMF )  (      PMP  
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 7 -26 -   PMF               

 7-22-       PMF          
    )m3/s(  )mm( 

West to East 11516 4/350
South to North 12159 350

SW to NE 11794 1/350
SE to NW 12603 350

7 -9 -3-4-     

 )7 -27(   PMF                
   .   )7 -28(   PMF           

        )7 -27(         .      
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 7 -28 -   PMF                

  )7 -27(      

7 -9 -3-5-       

 )7 -29(   PMF         ) Px   (  
  .                  )7 -24(  

 .          20        2  6/1     
     PMF  7/1   9/0     .   40    2/1 

        PMF   6/3   1/2     .   
            PMF        .  

 7-23-       PMF            
          

    )m3/s(   )mm( 

Far 69 12390 4/352 
Esf 70 12217 8/351 
Ord 72 11581 6/349 
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 7 -29 -    PMF          

 7-24-       PMF            
      )m3/s(  )mm(

Px= 1/6 ºC 12315 3/353
Px= 1/2 ºC 12552 5/357
Px= 2 ºC 12110 0/350

7 -9 -3-6-         

 )7-30(   PMF           .   
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 7-25-       PMF         
    )m3/s(  )mm(

Lapse Rate=5.5 ºC/km 12387 8/358
Lapse Rate=6/5 ºC/km 12056 6/341
Lapse Rate=6 ºC/km 12110 0/350

7 -9 -3-7-       

          ) PMP (        .  
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20         PMF  .  )7 -31(       20  
   5  6          PMF  4/7  3/0     . 
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 7 -31-   PMF       

 7-26-       PMF         
    )m3/s(  )mm(
C = 5 m/s 12110 0/350
C = 6 m/s 13002 0/351

7 -9 -3-8-        

 )7 -32(   PMF              .
                   )7-27( 

  .         80         5  1 
      PMF   4/2   5/2     .   100 

   5  10       PMF   7/4  3/3     .  
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 7 -32 -   PM            

 7-27-       PMF            
        )m3/s(   )mm( 

Water Capacity=10% 11541 4/338 
Water Capacity=1% 12394 7/358 
Water Capacity=5% 12110 0/350 

7 -9 -3-9-      
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 7-28-       PMF          
  )mm(   )m3/s(     

0/350  12110  CN II +CN III  
4/361  12446  CN III 
4/362 13325 CN III, C=6m/s 

7-9-4-    PMF  
         PMF            

       .PMF            PMF  
  . )7 -34(   )7 -30(         PMF        . 
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 7-29-          PMF   PMF  PMF     6   
    )m3/s(   )MCM( 

  PMF 14500 2800
  PMF 10600 2200

  PMF 12400 2500

 7-30 -    PMF  
n  PMF 

with 
base flow 

time 
(hr)  

PMF 
with base 

flow 
time 
(hr)  

PMF with 
base flow 

time 
(hr)  

PMF with base 
flow 

0 900 61 9755 121 2538 181 1856 
1 904 62 9480 122 2530 182 1846 
2 917 63 9199 123 2521 183 1835 
3 942 64 8911 124 2513 184 1826 
4 983 65 8617 125 2504 185 1816 
5 1044 66 8313 126 2495 186 1807 
6 1131 67 7964 127 2487 187 1798 
7 1239 68 7570 128 2478 188 1790 
8 1364 69 7165 129 2469 189 1781 
9 1504 70 6763 130 2460 190 1773 
10 1654 71 6383 131 2451 191 1765 
11 1808 72 6028 132 2441 192 1756 
12 1960 73 5699 133 2430 193 1748 
13 2106 74 5396 134 2420 194 1740 
14 2246 75 5118 135 2410 195 1733 
15 2379 76 4866 136 2400 196 1725 
16 2502 77 4638 137 2390 197 1717 
17 2617 78 4431 138 2381 198 1709 
18 2735 79 4244 139 2372 199 1701 
19 2857 80 4077 140 2364 200 1693 
20 2988 81 3926 141 2355 201 1686 
21 3130 82 3792 142 2347 202 1678 
22 3274 83 3670 143 2339 203 1670 
23 3418 84 3558 144 2330 204 1663 
24 3588 85 3455 145 2310 205 1655 
25 3802 86 3361 146 2303 206 1647 
26 4057 87 3278 147 2296 207 1640 
27 4369 88 3204 148 2289 208 1632 
28 4724 89 3139 149 2281 209 1625 
29 5094 90 3083 150 2274 210 1617 
30 5491 91 3033 151 2266 211 1610 
31 5925 92 2989 152 2257 212 1602 
32 6400 93 2950 153 2245 213 1595 
33 6934 94 2916 154 2232 214 1587 
34 7493 95 2884 155 2217 215 1580 
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  7-30-    PMF  
n  PMF 

with base 
flow 

time 
(hr)  

PMF 
with 

base flow 

time 
(hr)  

PMF with 
base flow 

time 
(hr)  

PMF with base 
flow 

35 8040 96 2855 156 2200 216 1572 
36 8590 97 2828 157 2181 217 1565 
37 9156 98 2804 158 2162 218 1557 
38 9736 99 2783 159 2143 219 1549 
39 10330 100 2763 160 2124 220 1542 
40 10906 101 2745 161 2105 221 1534 
41 11434 102 2728 162 2088 222 1527 
42 11859 103 2712 163 2072 223 1519 
43 12154 104 2698 164 2056 224 1512 
44 12329 105 2685 165 2042 225 1504 
45 12360 106 2673 166 2028 226 1497 
46 12322 107 2662 167 2015 227 1489 
47 12283 108 2651 168 2003 228 1479 
48 12223 109 2641 169 1991 229 1468 
49 12141 110 2631 170 1980 230 1456 
50 12040 111 2622 171 1969 231 1442 
51 11905 112 2613 172 1959 232 1429 
52 11767 113 2604 173 1949 233 1416 
53 11648 114 2596 174 1939 234 1405 
54 11521 115 2588 175 1929 235 1394 
55 11362 116 2579 176 1918 236 1383 
56 11161 117 2571 177 1905 237 1373 
57 10908 118 2563 178 1892 238 1364 
58 10616 119 2555 179 1879 240 1354 
59 10319 120 2547 180 1867   
60 10032             
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9-  1-  

              PMF        .  

  )Drainage Basin(  
                    

   .      Catchment ,Watershed  Basin  .  

 )Hyetograph(  
                        

   .  

  )Flood Hydrograph(  
                   

)FERC Hydropower PMF Guide, 2001(.  

  )Unit Hydrograph(  
              )    ( 

             .  

    )Dimensionless Unit Hydrograph(  
       )(   )(          

            .  

   )Synthetic Unit Hydrograph(  
                  

   .  

  )Extreme or Major Flood(  
                 .  

  )Design Flood(  
               .  
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   )Probable Maximum Precipitation(  
  1   1986 PMP        :       

                     
          )WMO, 1986.(  

   )Probable Maximum Storm(  
            PMP     -     

              .      
PMP                        

)PMF (    .     PMF           .  

   )Probable Maximum Flood(  
                    

                    .
        PMP             

              .      »« 
  PMP  PMF               .    

                  )Klemes , 1986; 

Foufoula , 1989; Pilgrim and Rowbottom , 1987(            .  

   )Standard Project Flood(  
SPF       2             

         .         
      PMP  .  

   )Flood Storage(  
                  .  

                                                       
1- World Meteorological Organization 
2- Standard Project Storm 
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  )Flood Routing(
                   

            .        
  )   (   )   (  .

                 
  -   .  

     )Dynamic Reservoir Flood Routing(
                   

         .

    )Routed Outflow(
                 

     .

 )Variable(
                    

   .             
  .

 )Parameter(
                  

  .             
     .

   )Runoff Modeling(
         ) (          

  .        - 1         .

1- Rainfall- Runoff Transformation
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   )Simulation Model(  
                  

         .          
              .       

         .            . 
                   

       .  

  )Calibration(  
      -               

                    
  .  

  )Validation(  
            .    

                   
       .  

  )Sensitivity Analysis(  
                     

               .       
              .     

               .         :1( 
   2(   .  
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