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Figure 3. Comparison of simulated discharges of the model in comparison with the measured values in the basin
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Figure 4. Comparison of standardized values of temperature, precipitation and output flows of HBV model in the
conditions of climate change compared to the base period.
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Table 4. Comparison matrix of the difference between the mean historical peak discharges (1981-2015) compared to

the RCP extreme scenarios in the two time periods of the near future (2016-2040) and the distant future
(2041-2065)
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*Bonferroni corrected significance level: 0.05_ Significant differences is Bold? (Critical difference: 100)
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Figure 5. Comparison of average peak discharges in climate change conditions compared to the base period

ol ylis 45" 0dgr w4 SUdP Sl (S oo g
soygy (b Cllyy (lwand p Jio b 5 Sles
5 (sndad Ollllas D508 4 dngs b Colpsyd wCawl 04,8
dy50 ddg> 3D Do o dladuiny it gl Jde dunlio
Ay skl pie 5 alie S)lge )y e adllas
Cue Jo e Gl oileS Sl g eeldl slapial)l
e (Jyobdy 298 ety adg> (ol @le Copie
o (V) o g o pST bwg aad &l Al gt
ol Sbgli (298 S Gibpope e adlas
s doly ooy dddllan )50 03500 )3 plideS )5
@l sl 4l CUlg =)k (egrde Jio gl » w8l
cos B gre i ol D)l adlas 3y50 ppl ades
Olie e & pxie HlmGllyy el Jo slailos

IS (8 5 o
Drge Sdgrkr ladie g8 g 205 4 A2y L
Sy e duolis @ 5l 5 sl Hlads Jao oy sy ol
SSosbar b Jie slacodgime 9 B jasis
B Gl sacadgie Uy, Bk sl
4,500 Byl ey e awsie cdday o (YANAY)
M o idgh cpl )0 s ;0 CleMbl 3g08 b
5 s 4 cuws & HBV Ju K
sy Sdoa ol el I (VAYY-Y)
Db obpome WS e edlatel  Ollgy  (gjlwand
hre Glpil g b pSle Wl pasuie &S b len
S bl (S el glalie 5 Jao gbeodld
ool slaosly (gilwans > Jdo g By il
il 5 el sladles sdalcssay plB)l e ol


http://dx.doi.org/10.52547/jwmr.13.26.93
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.8.6
https://jwmr.sanru.ac.ir/article-1-1169-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.22516174.1401.13.26.8.6 ]

[ DOI: 10.52547/jwmr.13.26.93 ]

DR (e § S35V g ja)55 Lo, oM B gus (g yho dable
AR HBV-light Jas cos olo sued dus oyl adge (a0 waldl jois (i lags )l 2L5))

G190 9 ST 0 (@ e ju bl g 2l red e (e e
CSyh g S wlislen lojls jl dlie Baiwe Cuwl (patdo 13 .3)1)—J>u 2 5y Ll oaddl (glags L

9,5 JS wslodly Jh3 Lo jlasl o 1) iegh cpl 5L o bl s g (Kms g olan] ( wlow (slag )l
Bysliee Jos a1y )8 531312 (6528 orencs 4y dilate ) b by i

&l

1. Akbary, M. and V. Sayad. 2021. Analysis of climate change studies in Iran. Physical Geography
Research Quarterly, 53(1): 37-74 (In Persian).

2. Abbaspour, K.C., M. Faramarzi, S.S. Ghasemi and H. Yang. 2009. Assessing the impact of climate
change on water resources in Iran. Water resources research, 45(10): 1-16 (In Persian).

3. Binesh, N., M.H. Niksokhan and A. Sarang. 2018. Analysis of Climate Change Impact on Extreme
Rainfall Events in the West Flood-Diversion catchment of Tehran. Journal of Watershed Management
Research, 9(17): 226-234 (In Persian).

4. Goudarzi, M., B. Salahi and S.A. Hosseini. 2015. Effects of Climate Changes on Surface Runoff
Changes (Case Study: Urmia Lake Basin). Iranian Journal of Ecohydrology, 2(2): 175-189 (In
Persian).

5. Mutsindikwa, T.C., Y. Yira, A.Y. Bossa, J. Hounkpé, S. Salack, I.A. Saley and A. Rabani. 2021.
Modeling climate change impact on the hydropower potential of the Bamboi catchment. Modeling
Earth Systems and Environment, 7(4): 2709-2717.

6. Devia, G.K., B.P. Ganasri and G.S. Dwarakish. 2015. A review on hydrological models. Aquatic
procedia, 4: 1001-1007.

7. Jansen, K.F., AJ. Teuling, J.R. Craig, M. Dal Molin, W.J. Knoben, J. Parajka, M. Vis and L.A.
Melsen. 2021. Mimicry of a Conceptual Hydrological Model (HBV): What's in a Name? Water
Resources Research, 57(5): e2020WR029143.

8. Niroumandfar, F., M. Zaherinia and B. Yazarloo. 2018. Investigating the effect of climate change on
river flow using HBV-light rainfall-runoff model; Case study MohammadAbad watershed, Golestan.
Irrigation and Water Engineering, 7(4): 152-163 (In Persian).

9. Hasanpour Kashani, M., M.A. Ghorbani, Y. Dinpazhouh, and S. Shahmorad. 2016. Rainfall-Runoff
Simulation in the Navrood River basin using Truncated Volterra Model and Artificial Neural
Networks. Journal of Watershed Management Research, 6(12): 1-10 (In Persian).

10. Khoshravesh, M., M. Raeini and E. Nikzad Tehrani. 2017. Application of Continuous Rainfall-Runoff
HMS-SMA Model in Estimating Runoff and Flood and Droughts Frequency of Neka BasinunderA2
Climate Scenario of HadCM3 Model. Journal of Watershed Management Research, 7(14): 140-128
(In Persian).

11. Meskar, H. and R. Fazloula. 2013. Investigation of Sedimentation Pattern in The Shahid Rajaee
Reservoir Using Gstar3.0 Numerical Model. Journal of Watershed Management Research, 4(7): 16-29
(In Persian).

12.Yaghoubi, M. and A.R. Massah Bavani. 2014. Sensitivity analysis and comparison of capability of
three conceptual models HEC-HMS, HBV and IHACRES in simulating continuous rainfall-runoff in
semi-arid basins. Journal of the Earth and Space Physics, 40(2): 153-172 (In Persian).

13.Rusli, S.R., D. Yudianto and J.-t. Liu. 2015. Effects of temporal variability on HBV model calibration.
Water Science and Engineering, 8(4): 291-300.

14.Zhang, Z., Q. Cheng, B. Qi and Z. Tao. 2021. A general approach for the machining quality
evaluation of S-shaped specimen based on POS-SQP algorithm and Monte Carlo method. Journal of
Manufacturing Systems, 60: 553-568.

15.Nonki, R.M., A. Lenouo, R.M. Tshimanga, F.C. Donfack and C. Tchawoua. 2021. Performance
assessment and uncertainty prediction of a daily time-step HBV-Light rainfall-runoff model for the
Upper Benue River Basin, Northern Cameroon. Journal of Hydrology: Regional Studies, 36: 100849.

16. Seibert, J. 1997. Estimation of parameter uncertainty in the HBV model: Paper presented at the Nordic
Hydrological Conference (Akureyri, Iceland-August 1996). Hydrology Research, 28(4-5): 247-262.

17. Seibert, J. 1996. HBV light, in User’s manual, Uppsala University, Institute of Earth Science,
Department of Hydrology, Uppsala.

18. Kult, J., W. Choi and J. Choi. 2014. Sensitivity of the Snowmelt Runoff Model to snow covered area
and temperature inputs. Applied Geography, 55: 30-38.

19. Shiwakoti, S. 2017. Hydrological modeling and climate change impact assessment using HBV light
model: a case study of Karnali River basin. Iranian (Iranica) Journal of Energy & Environment, 8(4):
296-304 (In Persian).

20. Aamiri, A. and H. Salimi. 2021. Comparison of the Performance of MISDc and HBV Hydrological
Models in Runoff Simulation of Kakareza Basin in Lorestan Province. Journal of Water and
Sustainable Development, 7(4): 51-60.


http://dx.doi.org/10.52547/jwmr.13.26.93
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.8.6
https://jwmr.sanru.ac.ir/article-1-1169-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.22516174.1401.13.26.8.6 ]

[ DOI: 10.52547/jwmr.13.26.93 ]

Dhahs e 9 s2Yg S9)9 L) @ MS A g ()0 20bls
y-¥ VN oyl g b IV o)les [omd juw Jlo 550l 059> o e dolitingy

21.Esmaeili-Gisavandani, H., M. Lotfirad, M.S.D. Sofla and A. Ashrafzadeh. 2021. Improving the
performance of rainfall-runoff models using the gene expression programming approach. Journal of
Water and Climate Change, 12(7): 3308-3329.

22. Maxander, O. 2021. The impact of different evapotranspiration models in rainfall runoff modelling
using HBV-light, in TVVR21/5012. 2021, Division of Water Resources Engineering: LUND
UNIVERSITY LIBRARIES. p. TVVR21/5012.

23. Lakzaianpour, G.H., O. Mohamadrezapour and M. Malmir. 2016. Evaluating the Effects of Climatic
Changes on Runoff of Nazloochaei River in Uremia Lake Catchment Area. Geography And
Development Iranian Journal, 14(42): 183-198 (In Persian).

24.Usman, M., C.E. Ndehedehe, H. Farah and R. Manzanas. 2021. Impacts of climate change on the
streamflow of a large river basin in the Australian tropics using optimally selected climate model
outputs. Journal of Cleaner Production, 315: 128091.

25. Conover, W.J. 1999. Practical nonparametric statistics. Vol. 350. john wiley & sons.

26.Feng, Y., W. Wang, D. Suman, S. Yu and D. He. 2019. Water cooperation priorities in the Lancang-
Mekong River basin based on cooperative events since the Mekong River Commission establishment.
Chinese geographical science, 29(1): 58-69.

27.Fathzadeh, A., M. Mahdavi, R. Bales, A. Abkar and A. Shirazi. 2009. A comparison of degree-day
and radiation base of Snowmelt Runoff Model (SRM). Journal of Range and Watershed Managment,
62(1): 99-110.


http://dx.doi.org/10.52547/jwmr.13.26.93
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.8.6
https://jwmr.sanru.ac.ir/article-1-1169-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.22516174.1401.13.26.8.6 ]

[ DOI: 10.52547/jwmr.13.26.93 ]

Journal of Watershed Management Research, Vol. 13, N0.26, Autumn and Winter 2023 .............coooiiiiiiiieiiiiee e

Evaluation of Extreme Scenarios of Climate Change on Discharge of the Shahid
Rajaei Dam Catchment under HBV-light Model

Fatemeh Safari Sokhtehkolaei’, Reza NoRooz Valashedi? and Mojtaba Khoshravesh?

1- M.Sc. graduated in Irrigation and Drainage, Water Engineering Department, Sari Agricultural Sciences and
Natural Resources University, Sari, Iran
2- Assistant Professor, Water Engineering Department, Sari Agricultural Sciences and Natural Resources University,
Sari, (Corresponding author: r.norooz@sanru.ac.ir)
3- Associate Professor, Water Engineering Department, Sari Agricultural Sciences and Natural Resources University,
Sari, Iran
Received: 28 November, 2021 Accepted: 3 January, 2022

Extended Abstract

Introduction and Objective: Water management in water basins is difficult due to the lack of
data collection stations. Today, rainfall-runoff simulations with different models will help
manage existing water resources. Therefore, using hydrological models that allow the
identification and management of the basin with minimal data can be a suitable method.

Material and Methods: In this study, in order to simulate runoff caused by rainfall and to
investigate the mechanism of runoff formation and outflow in the catchment area of the Shahid
Rajaei Dam, located in Sari, the HBV-light model with existing data from 1981 to 2015 was
used. Its performance was also evaluated under climate change conditions with two scenarios of
RCP2.6 and RCP8.5 in the two time periods of near future (2016-2040) and distant future
(2041-2065).

Results: The results showed that the increase in temperature in the two scenarios of RCP2.6 and
RCP8.5 by 11.5 and 13.9% in the near future and 13.9 and 24.2% in the distant future,
respectively. Rainfall in the two climate scenarios RCP2.6 and RCP8.5 will also decrease by
about 58% in the distant and near future. The output results of the model showed that the effect
of climate scenarios on peak discharges will increase in the near future (2016-2040) and
decrease in the distant future (2041-2065). The difference between the mean peak discharges in
the future time window compared to the base period was significant at the 95% confidence level
(Kruskal-Walli’s test). RCP2.6 and RCP8.5 will increase by 36% and 28% in the near future
and decrease by 12% and 3% in the near future, respectively. These changes in peak discharges
will increase the probability of occurrence of extreme phenomena (severe peak discharges) due
to changes in the statistical distribution.

Conclusion: In general, these results indicate that the management, operation and maintenance
of water resources accumulated at the site of the Shahid Rajaei Dam will face serious
challenges. Therefore, it is suggested to apply advanced leading scenarios in catchment
management while examining more closely and comparing with the results of other
hydrological models.
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