
 

 

 

*

IHA

Q75

IHA

 

 

                                                           
 .دانشگاه محقق اردبیلی مدیریت آب، ةدانشیار گروه مهندسی آب و پژوهشکد -1

.التحصیل کارشناسی ارشد، گروه مهندسی منابع آب، دانشگاه تربیت مدرس فارغ -2

majidraoof2000@gmail.comمسئول: ةدنویسن*

 

 



DRM

IHA

IHA 

RVA

                                                           
1- Indicators of Hydrologic Alteration 

2- Range of Variability Approach 

 

.

IHA

                                                           
3- Shaying River 



    

’
o

’ 
 o

’
o

’
o

IHA

                                                           
1- Tessman 

n

i

 ( )  
 

   
         

IHA

IHA

EFC

RVA

RVA

IHA

                                                           
2- Flow Duration Curves 



IHA

   |
     

  
|     

  i  

RVA  

RVA

RVA

.

(  )

   √
 

  
∑   

   
   

RVA

RVA

 

’o’o

  



    

 

 

 
 

       < 

       < 

 

Q75

 
Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

Average         

Min             

Max             



Q75Q75

RVA

m3/s

 Jun Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

          

 

Month Jun Feb Mar Apr May June July Aug Sep Oct Nov Dec year

Q average

Q75

Q90

 

RVA



    

IHA



.

Q75

Q90

IHA



    

 

SWAT

 

 

3. Gain A. and Giupponi C. 2014. Impact of 

the Farakka Dam on thresholds of the 

hydrologic flow regime in the Lower 

Ganges River Basin (Bangladesh). Water. 

6(8): 2501-2518. 

4. Anonymous. 2012. Guideline for Finding 

Aquatic Ecosystems Environmental Water 

Requirement, Vice President of Strategic 

Planning and Supervision Report number: 1, 

pp 127.

5. Vice President of Strategic Planning and 

Supervision Report number: 1, pp 127.

6. Islam M. S. 2010. Nature and limitations of 

environmental flow methodologies and its 

global trends. Journal of Civil Engineering 

(IEB). 38(2): 141-152.

7. King J.M. Tharme R.E. and De Villiers M.S. 

2000. Environmental flow assessments for 

rivers: manual for the Building Block 

Methodology. Pretoria, Water Research 

Commission. 340 p. 

8. Massmann C. 2020. Reproducing different 

types of changes in hydrological indicators 

with rainfall-runoff models. Hydrology 

Research. 51(2): 238-256. 

9. Richter B. Baumgartner J. Wigington R. and 

Braun D. 1997. How much water does a 

river need? Freshwater biology. 37(1): 231-

249.

10. Richter B. D. Baumgartner J. V. Powell J. 

and Braun D. P. 1996. A method for 

assessing hydrologic alteration within 

ecosystems. Conservation Biology. 10(4): 

1163-1174.

11. Smakhtin V. Y. 2006. An assessment of 

environmental flow requirements of Indian 

River basins. (Report No 107). IWMI. 37 p. 

12. Sojka M. Jaskuła J. Wicher-Dysarz J. and 

Dysarz T. 2016. Assessment of dam 

construction impact on hydrological regime 

changes in Lowland River–A case of study: 

the Stare Miasto reservoir located on the 

Powa River. Journal of Water and Land 

Development. 30(1): 119-125.

13. The Nature Conservancy. 2009. Indicators 

of Hydrologic Alteration Version7.1 User 

Manual. 

14. Wałęga A. Młyński D. Kokoszka R. and 

Miernik W. 2015. Possibilities of applying 

hydrological methods for determining 

environmental flows in select catchments of 

the upper Dunajec Basin. Methodology 

(BBM). Pol. Journal Environ. Stud. 24(6): 

2663-2676. 

15. Zuo Q. I. and Liang S. I. 2015. Effects of 

dams on river flow regime based on 

IHA/RVA. Proceedings of the International 

Association of Hydrological Sciences. 368: 

275-280. 

 

 

 

 



 

 
 


