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Fig.1. geographic situation of the studied area
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Table 1. geographic characteristics of the studied area
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Max. elevation  Ave. elevation  Min. elevation Main stream slope Area Sub-basins
(m) (m) (m) (km) (%) (km?)
3741 2560 1797 11 42.75 67.67 Rendan
3290 2333 1700 13.25 37.48 47.16 Sangan
3777 2686 1800 9.71 43.32 24.06 Kiga
3254 2203 1586 12.73 36.8 34.94 Keshar
2700 1863 1360 13.65 37.22 33.72 Soleqan
i
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Fig. 2. rain gauge stations in the studied area
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Fig.3. simulation of precipitation-runoff in [IHACRES
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1- Linear unit hydrograph module
2- Nash- Sutcliffe efficiency
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Fig. 6. Daily observed precipitation in calibration period
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Table 2. calibration results of IHACRES in 1996-97
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Fig. 9. observed and simulated discharge in calibration period
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ARPE BIAS R NSE
0.001 ~0.325 60.7% 87%
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Table 4, observed discharge in base period and simulated discharge in Kan basin in (MCM per month)

Yo eles ulg LSt ke ol Y53 S o~ Joost b 4,5 43 Months el
Annual Dec. Nov. Oct. Sep. Aug. July June May Apr. March Feb. Jan
76.683 3.187 3.066 0.689 0.255 0.348 0.570 2.616 12321 27.138 16.172  5.635 3.686 b e
Base period
ok
80.324 3.472 3.125 0.728 0.378 0.424 0.581 3.209 14.129 27.005 18.592  5.223 3.461 AlB
Scenario
78.062 3.300 3.096 0.703 0.377 0.399 0.589 2.884 13.721 26987 17.073 5.564  3.369 ok
A2 Scenario
ok
84.209 4.286 3.509 0.796 0.402 0.496 0.702 3.403 14.569 27.693 18.777 5.796 3.780 B1
Scenario
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Fig.14, monthly changes of runoff in Kan basin during 2011-2030.
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Fig.14, monthly changes of runoff in Kan basin during 2046-2065.
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Fig.14, monthly changes of runoff in Kan basin during 2080-2099.

VAP 5l YA o5l — o35k Jlw A Ol 8512550 owrsign 9 pols



Oliess 2ol ons oo 5 sl (osle leale 53 a8 ol O 5
SF G333 Sy aelpodul Bolas (gl 5 g e g0 CB o5t

LS ks )

&b
1. Abushandi, E.H., and Broder, M. 2011. Application of

IHACRES rainfall-runoff model to the Wadi Dhuliel arid
catchment, Jordan. J. Water Clim. Change. 2: 56-71.

2. Ashofteh, P., Bozorg Hadad, O., 2012, An Approach
to Assessing Climate Change Impacts on Runoff, Water
Resources Engineering Journal, Vol. 6, pp 51-66 (in Persian).

3. Carcano, E.C., P. Bartolini, M. Muselli and L. Piroddi.
2008. Jordan Recurrent Neural Network Versus IHACRES
in modeling daily stream flows. Hydrology, 362: 291-307.

4. Cooper V. A. Neguyen V. T. V. and Nichol J. A. 2007.
Calibration of conceptual rainfall-runoff models using
global optimization methods with hydrologic process-based
parameter constraints. Journal of Hydrology. 334(3-4):455-
466.

5. Croke B. F. W. and Jakeman A. J. 2008. Use of the
IHACRES rainfall-runoff model in arid and semiarid
regions. In: Weather H. S. Sorooshian S. and Sharma K. D.
(Eds.), Hydrological Modeling in Arid and Semi-arid Areas.
Cambridge University Press, Cambridge. pp.41-48.

6. Dusti, M., Shahedi K., Habibnejad Roshan, M.,
Miryaqubzadeh, M., 2014, Using IHACRES Semi-
distributed Model in Simulation of Daily Flow: a case study
in Tamer Basin, Journal of Water and Soil Conservation, Vol.
21, No. 2 pp 277-292 (in Persian).

7. Dye, P.J., Croke, B.F.W. 2003. Evaluation of stream
flow predictions by the IHACRES rainfall-runoff model in
two South African catchments. Environmental Modeling and
Software, 18: 705-712.

8. Golian, S., Abrishamchi, A., Tajrishi, M., 2007,
Analysis of Water Usage Policies Using Dynamic Systems,
Journal of Water and Waste Water, Vol. 63, pp 70-80 (in
Persian).

9. Hu, T.S., Lam, K.C., Ng, S.T.2001. River flow time
series prediction with a range dependent neural network.
Hydrological Science Journal, 46: 729-745.

10. Karamuz M., Ramezani, F., Razavi, S., 2006,

Prediction of Long-term Precipitation Using Weather Signals:

IS 5l YA 0, laws o33l Jluo

qr

S 5 4o § Lo

LaObs3 55 glaibss g, O o (S o3Il OISl s g s &

S 15 e S5t soen sladie 3l el Cilises a0lSa
S ol 4 45 A3L 0L 2 e 5 Sl (12 e
&ngctﬁ)\.ggqﬁﬁm}@@glcwqﬁqu
ST 6,5 L sl dute S0 bitl ol ol 635 dal g Sl 3
Sl G sode edamy lad e (Sl e mes B slass s
Solwand 4 sy opl 03 1 s S o A Ol pde gl g
THACRES Juto 5l 030l U oS 5l o) 5 3 slilsins, 0L >
atls,y (VAPN-NVA4 ) a8l Ol s sy o S b 053 50
Jlo i 5 s 5| Jole ml @ g Lo
S Ses laslas lol gl 0L (ileand o
SLelanl 3 0L > (ilwand 3 Jde &5 A asede (il
Ob > slie 5 ol Jla, e 5 awbe &35 51 ey 350
2l L oS 1S e o5t €liss 0L lie 51 g 1, Glals
i OS5l 035 53 AN 0L Kes 5 ool lalllas
OLen 5 0bsss 5 il sipm s (IYAY) 3-S5 5
WSS s oS &S0k 5ol cllas 55,50 655 55 (VAT
Sl 53 (YN =Y ¥ ) Ss ol o3 55 sl sdalie LB
edalie LB 5 ole 53 o 5 4 by bl o it ATB
Olewwey 218l 53 5 4 y58 aloys Cllsy fals o 5 A 5 ol
oo 55 Ollsy bl o mi ¢ A2(55 b s Wl 0 S
aplyobe 5o 50 bl Jall o mis 5 555 e odis )le
oo ole 53 Ul il 3l o mi B (65 ke s 8l e 3Ll
L gseme 52 s adadle i 5l5 0 50 el S ke
oo 5 el g A e 93 5l el w;«.f@td@dﬁ&
NSE o35 & bl lasbas & st b oS S3Ls Ol
el 5 o dlabe 5 dlis, plds 3 55 e oL IS
.>)l>g:,_EigUa.a(T~~/\)&§;.-jg5jj§@t.3L{ASJ:JfL;cg_L:.p}S
3l THACRES Juto 65 315 0L 55 6Vle 0L > polis oo
Sl 03 305 (S3luand Jaas dlale slie & cans 1y YL
Sy cllas ey ol 53 (VFAA) O 5 ol Slalllas L oS
Loy n5 00 Sl pmess 53 V0 GUlS Jde pioman
a)'fJ;g-J;(YHV)6j;j6\sowklul{6:)\>v5g;>u
sl Sl ol b g bosgh Cilhe g gl A
Slasss s cikiien LIS slaslas 5 e3lizl L IHACRES Jo
Sheslinal Ol o ¢ ol esly Glis 3 Cls.ﬂ g oarsl o oS
33 05 Sl b fmite 5 Solwand S 1) dde
OF 51 5 3508 a5 S sl 3 L3 wlale 5 €ligy el
Gl s, 0L 5 Oy 5 e Bl Ol poas OISl ) 5 e
Slia Sl V2 510 la yls gad 5 g eslaxad L;“T slae,ss b
skl 6,93 NS 1 aS dites Wles ol adias OLLS 5 dcia o dias
S Jde g i s eyl 5 ale sdul gla o553 53 (s 3

Ol S 13l (owsiaes 9 @ole



17. Sedaqatkerdar, A., Fatahi, E., 2008, Early Warning
Drought Indices in Iran, Journal of Geography and
Development, Vol. 6, No. 11, pp 59-76 (in Persian).

18.  Sharifi, F., Safarpur, Sh., Ayubzadeh, A., 2014,
Assessment of AWBM2002 in Simulation of Hydrologic
Processes in a number of Basins in Iran, Journal of Research
and Construction Vol. 63, pp 35-42 (in Persian).

19. Vaze, J., D.A. Post, FH.S. Chiew, J.M. Perraud,
N.R. Viney and J. Teng. 2010. Climate non-stationarity-
validity of calibrated rainfall-runoff models for use in
climate change studies. Hydrology, 394: 447-457.

20. Vardian, F., Shahedi, K., Habibnejad Roshan,
M., Zareie, M., 2014, Assessment of IHACRES Model in
Simulation of Daily and Monthly Flow in Navrud Gilan,
Iranian Journal of Water Research, Vol. 8, No. 15, pp 229-
233 (in Persian).

21.  Ye, W, Bates, B.C., Viney, N.R., Sivapalan, M.,
Jakeman, A.J., 1997. Performance of conceptual rainfall-
runoff models in low-yielding ephemeral catchments. Water
Resources Research 33 (1), 153—-166.

22.  Zareie, M., Qanbarpur, M., Habibnejad Roshan,
M., Shahedi, K., 2009, Simulation of River Flow Using
IHACRES : A case Study in Kasilian Basin, Journal of
Iranian Engineering Sciences and Watershed Management
Vol. 8, pp 10-20 (in Persian).

IS 5l YA 0, laws o33l Jluo

Q¥

Application of Artificial Neural Network, 7th International
Congress on Engineering, Tehran, 11p. (In Persian).

11. Kamal, A., Massah, A., 2010, Climate Change
Impacts on Basin Runoff Considering Uncertainty of Two
Hydrologic Model, Journal of Water and Soil, Vol. 5, pp 920-
931 (in Persian).

12.  Lin, J.Y., Cheng,C.T., Chau, K.W. 2006. Using
support vector machines for long-term discharge prediction.
Hydrological Science Journal, 51: 599-612.

13. Littlewood, 1.G., Clarke, R.T., Collischonn, W.,
Croke, B.F.W. 2007. Predicting daily stream flow using
rainfall forecasts, a simple loss module and unit hydrographs:
Two Brazilian catchments. Environmental Modelling and
Software, 22: 1229-1239.

14.  Mclntyre, N. and A. Al-Qurashi. 2009. Performance
of ten rainfall-runoff models applied to an aarid catchment
in Oman. Environmental Modelling and Software, 24: 726-
738.

15.  Motovilov, Y.G., Gottschalk, L., Engeland, K.,
Rohde, A. 1999. Validation of a distributed hydrological
model against spatial observations. Agriculture and Forest
Meteorology, 98-99: 257-277.

16.  Najafi, M., 2012, Hydrologic Systems, Modelling
Precipitation-Runoff, Vol. 1, Tehran University, pp 578 (in

Persian).

Ol S 13l (owsiaes 9 @ole



g5 — sole i

Ol 813l (omrsian 9 @ole
Iran-Watershed Management
Science & Engineering

7

‘}f»/ e
O

Vol. 11, No. 38, Fall 2017 YVAF 5l YA oylows — 2350 Jl

Abstract

Assessment of IHACRES Model in Surface Run-off Simulation in Climate Change
Status (Case Study: Kan Basin)

M. Goodarzi', B. Motamed Vaziri’> and M. Mirhosseini?
Received: Accepted:

Attention to the suspended sediment issue is a fundamental subject in the regional and strategic
programming. In the other hand, lack of proper database of this phenomenon has been causing serious
problems. By developing of the societies, increasing pressure to the natural resources, causing more
flooding events and sediment removal in the near future is expected. Therefore trying to enhance sediment
databases is essential. In the present study, in order to enhance sediment database in hydrometric stations
of Iran, optical suspended sediment estimator was constructed and calibrated in the laboratory and also in
the field conditions. Laboratory calibration was carried out in two stages including, high and low sediment
yield flows. Validation curves drawn for this process, represents a very good correlation between the actual
and the estimated suspended sediment data. The R2 statistic for low and high sediment concentration is
0.995 and 0.98 respectively. The field validation test of device was carried out in Mehriz River in the Yazd

province of Iran, and indicated the appropriate performance of this instrument.

Keywords: Suspended sediment, Flood, Transmitted light, Optical estimator.
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