
*123

1(.

2(

3(

Zarrin132000@gmail.com * :

 :17/05/9020/07/90

 .28

 .

 .

21

 .  .

1/80

 .

 .9

  

99

 .

mailto:Zarrin132000:@gmail.com


1390

 .

 .

 .

 .

 . .

 .

) 1980(The Task Committee of Low Flows, .  

 :

)  Smakhtin,2001( .  

   :

 .Vogel and Kroll199223

 :

 .63

) 2001Rifai and et al,.(

24 .) 2002Yue et al,.(  

34

) .2003(Suresh and et al,.

 .

52

)   .1383(

  



 .

1384 (12

  

 .Zinanlo2003

 .

) 2009Zarrin  et al,. (5

   .Giuseppe and Caporali2012

7655

 :   .

   .46604910305834

56  º48´10º52´30º30´20º34´5

)  .1 .  (

 .138

 . .

 -



1390

1 -

-10.(

-) 

1347-13461389-1387.(

 - .

 .

 .

 .

 .

)  .001/0 ( .138

281



2 :

 . .

 .

 .  ( ) 



1390

Q %75Q %90Q %92Q %95Q %99(

 .

 .1-

1 :

(%)
34221285039315/4112/2
34121255031318/3899/1
34227195015329/3066/1
34228575032317/2551/1
34226405006329/1861/1
34211215138312/1723/1
34219465041317/2846/0
34225395006327/2566/1
34118205151302/2945/1
34120155157302/297/0
34110445150301/3043/1
34113155111311/3041/1
32110234803347/2056/1
32114074821343/125/1
32116554725348/1742/1
32125254720343/2564/1
32216444630344/1553/1
32217474631344/1598/0
32221084719340/2855/1
32310584705341/2686/1
32411164843337/2668/1
32412124847335/2829/1
32414144846335/284/1
32418434709337/2259/1
32222154714340/2879/3
32312154745338/1511/2

) 32416534720338/2257/3

) 32415534719338/2256/1



1 :

))

) 

))(%) 

23553672269396286009/7273/74333/85

89009/6682108440981578/1116/68064/88

2/6263/14727224221180472/876/76077/69

3973/11224583022175013/175/68164/94

29101/30724103229207429/794/60907/88

104514227053658212001/473/50803/66

99002/16223034221105038/11814/62263/75

8/9444/18225613353180564/9816/69662/92

6509/1312253962150907/1004/73053/76

28009/1312253962150995/178/77017/92

5/16788/20828243962207594/512/73017/92

7/84514624753962151624/54/75907/76

4/8022/3024653638170098/389/63227/91

8441/15419453548145023/2316/87014/87

23201/24317753263144032/221/71003/91

108603/60618893638128028/3739/45918/87

14202051576234713208/158/42067/92

26701801563250012907/658/42067/92

504039015653400126097/2155/46674/92

5905/1601990309017807/302/41378/68

113020021293585153093/1135/68748/66

77612721153645152003/831/67805/71

15905/19816302820114077/1094/61189/91

91405401653363865041/5149/529100

537051714603130123046/2355/46674/92

2/13154/2511521213491413/8064/4514/96

) 670010481734274382036/4451/53875/95

) 1/13587/2041730274380065/351/53875/95



1390

)1381 .(1628 .

 .

 )Varimax , (QuartimaxEquamax .

)

1381 .( .

"6/80 .

 .

2 :

(%) 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

686/4
9/3

738/1
558/1
010/1
665/0
58/0
477/0
409/0
35/0
236/0
163/0

09476/0
07137/0
05311/0

009959/0

285/29
659/53
519/64
255/74
567/80
722/84
348/88
327/91
883/93
073/96
549/97
567/98
160/99
606/99
938/99

100

686/4
9/3

738/1
558/1
010/1

285/29
374/24
86/10

736/9
312/6

285/29
659/53
519/64
255/74
567/80



)  2  (3/294/249/107/93/6 .

4/19 .

) 3) (844/0 (

3/29 .941/0

4/243

3 :

12345

01664/0
07793/0
04247/0
676/0

05212/0
197/0
0257/0-
0353/0-
844/0
592/0
729/0
543/0
826/0
439/0
163/0-
355/0

941/0
936/0
149/0 -
315/0
564/0-
0111/0-
624/0

05847/0
256/0
0477/0-

05649/0
163/0
0793/0-

04491/0
325/0
715/0

09309/0
09311/0

136/0-
273/0 -
648/0-
735/0 -
126/0

01118/0
07613/0

195/0 -
223/0
557/0
162/0-
661/0
779/0

315/

08216/0
09199/0
07947/0

308/0 -
278/0 -
174/0
719/0
971/0

07128/0
24/0-

03242/0
333/0
0474/0
24/0

04591/0
01769/0

0884/0-
125/0 -
908/0
0448/0-
135/0 -
141/0
0511/0-

03596/0
0586/0 -
563/0
536/0
168/0
187/0
134/0 -

08320/0 -
01020/0

Ft(F=t2) )  .

 (t . 

t2

)1381.(

 .

 .



1390

 . 

14Y (21X (

138313681370 .(

) 1 (

 .

 . .

 .

) 4 (

4 :

(%)
P-ValueSEC ER2

7510 982.0log569.0min00115.0265.4656.0%75 AHBFIIQ99/0386/053/0743/0

9010 483.1log562.0min00119.0983.468.0%90 AHBFIIQ99/0400/075/0749/0

9210 516.1log567.0min001221.0116.5704.0%92 AHBFIIQ99/0405/082/0753/0

9510 651.1log572.0min00123.0258.5703.0%95 AHBFIIQ99/0410/082/0750/0

9910 815.1log594.0min00128.0516.5737.0%99 AHBFIIQ99/0436/078/0746/0

 :G :minH :I :A :BFI :

SST
SSD1

SST
SSRR2

x

l

2
oon

1

x

l

x

l

2
eon

12
oon

1

E

)YY(

)YY()YY(
C



759928

99

8083 .37

 :-
 :-

 :–

:-

y = 1.2116x - 2.305
R2 = 0.7891

0
20

40
60
80

100
120

0 20 40 60 80

( )

(
)

y = 1.2651x - 1.8925
R2 = 0.7778

0

20

40

60

80

100

0 10 20 30 40 50
( )

(
)

y = 1.3088x - 2.0075
R2 = 0.7752

0

20

40

60

80

100

0 10 20 30 40 50

( )

(
)

y = 1.2986x - 1.8818
R2 = 0.7781

0

20

40

60

80

100

0 10 20 30 40 50
( )

(
)

  :-

y = 1.3785x - 2.0528
R2 = 0.7854

0

20

40

60

80

100

0 10 20 30 40 50

( )

(
)



1390

R2(SE (CE (

)   .4 ( .

 .

9 .

28)  .4  (

9 .7599

999495

 .37

 .

 .

 .16814 .

 .

4

1383) (1385) (1980 (The Task Committee of Low Flows) 1992 (Vogel and Kroll  

)2003 (Suresh et al,. .  .

21 .

 .

 .  .

.

 :

1383) (1385) (1980 (The Task Committee of Low Flows)  1992 (Vogel and Kroll,



)2001 (Smakhtin) 2001 (Rifai et al,.) 2002 (Yue et al,.) 2003 (Zinanlo) 2003 (.Suresh et al,.

 .

 .

)  1383(

)Dingman and et al.,)  1992 (Vogel and Kroll,( .

)  1383) (1995 (Dingman et al,.

)1992 (Vogel and Kroll,.

 -) .  .1383.(

8)1 :(27-38.

 -) .1368.(459

 -).1381.(10 SPSS.)448

 -)  .1370.(

 -)  .  .  .1384.(

58)1 :(51-64.

- Dingman, S.L and  Lawlor, S. C. (1995). Estimating low flow quantiles from drainge basin

characteristics in New Hampshire and Vermont, Water Resource Bulletin, Vol. 31(2),pp. 243-2456.

- Giuseppe R and Caporali, E. (2012). Regional estimation of rivers low flow from river basin

characteristics . Journal of Hydrology, Vol, pp. 194, 239- 262.

- Rifai, HS, SM. Brock, KB. Ensor, PB. Bedient,(2001). Determination of Low Flow Characteristics for

Texas Streams. Water Resources Planning and Management, Vol: 126(5), 310-319.

- Smakhtin, V. U.(2001). Low flow Hydrology : a Review, Journal of Hydrology, 240,pp. 147-186.

- Suresh, C. S. R., G. Kansakar, K. R., Croker., M., Zaidman. (2003). Management of Water

Resources and Low Flow Estimation for the Himalayan Basins of Nepal. Journal of Hydrology, Vol,

282, pp.25-35.

- The Task Committee of Low Flows. (1980). Characteristics of low flows, Journal of Hydraulics

Division, P: 717-731.

-  Vogel,  R.  M  and  Kroll  ,  C.  N.  (1992). Regional Geohydrologic- Geomorphic relationships for the

estimation of low flow statistics, Water Resources Research, Vol. 28(9), pp. 2451-2458.



1390

-  Yue.  P.  S,  P.  C.  Yang,   P.C .  and Liu.  C.  W. (2002). Aregional Model of Low Flow for Southern

Taivan. Hydrological Processes, pp. 2017-2034.

- Zarrin H, Sharifi F Vafakhah M and Mahdiyan M.(2009). Regional Analysis Low Flow in Karkheh

and Karoon Watersheds. of Applied Science, 9(6), pp. 1141-1146.

-  Zinanlo,  A.  O.  (  2003). Low Flow and Duration Curve Analysis Aming at Predicting Runoff
fromUngauged Catchments. Thesis submitted for degree of Master Science ( M. Sc), International
Institute for Geo- Information Science and Earth Observation (ITC.)


