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Figure 1. The study site location in country (A), the study site location in province (B).
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Table 1. The default parameter values in Tank model.

e 0P A e P A Pl A S
Parameter Default value Min default Max default

H11 0 0 500

all 0.2 0 1

al2 0.2 0 1

a2l 0.2 0 1

a3l 0.2 0 1

a4l 0.2 0 1
alpha 0.1 0 1

bl 0.2 0 1

b2 0.2 0 1

b3 0.2 0 1

Cl 20 0 100

C2 20 0 100

C3 20 0 100

C4 20 0 100
H12 0 0 300
H21 0 0 100
H31 0 0 100
H41 0 0 100

YA



OlySed 9 (LS Crm

sdalie LB 50 ISS )5 & jsbolen 5 0 b
oo b Jde 3oL e 055 5 G5k Cleas oo
84_5 ool By S oSy £33 Qe L osyls
B Y
Gl adlesls Olis =Y J.(.; 33 &S L;Jb— 4 Jde
bl 53 O (ra e asde B
dny 1y SBLS s sdes sl 5550 5 AL e alS
(T8) dms o IS5 e o 5 5|
ey gl Lt S gl s Jde s,
Sl a,t.zmla;;&:idai;jl,\g‘_}:.ﬂg_élﬁw,\:ﬁ
Sy S Sl 5w S 4l Sg v
Qwé@b;b&ﬂ&égb;;be—?‘d&.zﬁ
) s e s 338 s S pbay Uyl
US55 O S 5 Cibe dai b S i Il 3
3 A et ol ol e blede e 1 L
S e Dol VL Sy g ) sl 5 adss
il e dhi Sl o deg e B I o
N LS N T V= N IRt R
N P G I L RCSN P =
e bl asd e adss @;M Keal
wrlpe O (o 0 508 Sl L g5 Vb
J\;J)JTAQBJ@MCJB&L\.:}:NM?

S oo dde 1) OO OLL 4l B M 0l syl

a)

PR —

¢!

Ir_-‘[ﬁ%‘ll %II I |

dl

Oy 33 ol 5 ol SYsb e gl S
b-v L s a-v s alie Jus 5 eas J VG
Aol Sl Oy, el b oo Cod g dal
Gl e S b 3 AT IS s o
e Jol bl p O 5 e SRR
Lo o bY S8 oy spde adss eoler
S ks Tl Sl S S il Bl o
S a KU Jde s & Lyl sl 53 olsS oy95
Gl ol s 35 e s AT L e Il s
e sl 039 50 Ll 5 bsS e b 300 O
el el sl 1 YL 5D £33 O3be O3S 5 Lo B
Y 55 o b sdasOlis 8 adyl Ol i
e e I S R
I 4 Jae Sl 5l RS ebs e UYL s
Dlas gy o3 ol 8l BBl 33,554 U3l
el S 5 LS Gla ol 4 el e mul
Ode gV i b b Ol &) soay 4S5 o]
Sl S s ) s b s 3 LS
S ot o Sl e ol 3 Ol s
oo el e i ) Co o AT s
NS Sy s eas @YU Ope 5l el Ll
s bl g b Ol a8 555 e sl £33 O
255 2 ol sla0 e
Sk o b oS b S J-
=T e b 4 SSU Je s &) SS sk

= bt
RRET —

e) f)

OFLE SV 55 Kb Jhe s Bp b g - S
Figure 3. 4 reservoirs locations in Tank model in different situations.
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Table 2. Some of the best model runs.
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Figure 5. Observed and estimated runoff in one of the best model calibrations.
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Table 3. The calibrated parameters in one of the best model calibrations (the highlighted run in table 2).

The model parameters

Jde sla el 5L ol olwag e

The optimized value
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The model parameters The optimized value
aj 0.162
ap 0.172
a 0.036
a) 0.394
ay 0.022
alpha 4
b, 0.033
b, 0.073
bs 0.118

C, 100
C, 99
Cs 91
Cy 98
Hy 80
Hy, 80
H,, 19
H;, 16
Hy 8
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Abstract

Background and Objectives: After 1960,s computer revolution, the hydrologic modelling took on a
new form and the Stanford watershed model may be considered as one of the early successful attempts
in this regard. The rainfall runoff models have always been considered as one of the most effective
decision tools in watershed management. In the current study, the Tank daily rainfall runoff model was
used in Nazloo Chai river watershed at the west side of Urmia Lake. The importance of the lake
hydrologic fluctuations in today’s critical situation is obvious to everyone. Knowing the rainfall runoff
relations in all sub catchments of the Urmia basin especially in a watershed such as Nazloo which
suffers from insufficient number of measurement stations and limited information from those parts of
catchment located in Turkey, is so important. As a result, the goal is building a relation between
rainfall of catchment and the out let runoff, in order to predict the future amounts of runoff.

Materials and Methods: The Nazloo River with almost 93 km length is one of the 13 rivers drops
into Urmia Lake. The Tank rainfall runoff model is a simple, conceptual and lumped model. The
model inputs are precipitation, evaporation and daily runoff at the outlet of watershed. Among all
available gauges, 3 stations with the most acceptable overlapping covered area and longest joint
statistical period, 16 years, have been selected. Due to high water withdrawals in the last sub
catchment before the watershed outlet, the mentioned sub catchment has been eliminated and the
total area of modeled watershed has been decreased. The monthly average of precipitation and
evaporation measured data have been compared with long term amounts of these parameters in order
to modify the input data and reflect the watershed processes in input data as well. The Tank model is
presented along with some other famous rainfall runoff models in RRL software package which has
been developed in Australia. The sum of 224 calibrations and verifications by using 7 optimization
methods, 8 primary objective functions and 4 secondary objective functions have been done. The
model was evaluated by considering Nash and correlation coefficients in each run.

Results: Totally about 117 runs from all 224 runs have shown nice fit and their Nash coefficients
were reported between 0 and 1 which is an acceptable range. About 30 cases also had a Nash
coefficient more than 0.4 and the graphical fitness between observed and estimated runoffs also
confirmed the acceptable fitness. The correlation coefficient was also evaluated and totally
confirmed the models which were selected based on Nash coefficient. But due to Nash coefficient
advantages compared with correlation coefficient, it was used in current study.

Conclusion: It was concluded that the model didn’t perfectly simulate the peak discharges and they
have been lower estimated. It was determined through field research and historic data evaluation, that
the peak discharges occur mostly during April and May in the region. Along with the high rainfall
events the snowmelts are also constituent the large part of runoffs at that time. Insufficient number of
stations especially in highlands of the region and the lack of some nodes in model in order to exert
snowmelt data, eventuate lower rainfall input data and as a result disable model to simulate peak flows.
But generally the base flows were simulated well and the model performance was accepted.

Keywords: Tank model, Nazloo Chai watershed, Urmia Lake, The daily rainfall runoff modelling
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