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Table. Climatic characteristics of Lar watershed
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Figure 1. Location of Lar watershed on the map of Iran, distribution of river network and rain gauge and
hydrometer stations

Oiboi ol 53 edlaisl 3)se (glaolKim! Glasuie =Y ol

Table 2. The characteristics of the stations used in this research
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1- Hydrologic Response Unit
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Table 3. Specifications of the data used in this research
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Figure 2. Land use map and soil texture of Lar watershed
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Table 4. Characteristics of land use in the Lar watershed
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2- Support Vector Machine
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Table 5. Characteristics of soil texture map of Lar watershed
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Figure 3. SWAT modeling process in this research
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Table 8. Performance criteria of the calibration and validation period of SWAT model of Lar watershed

r-factor -factor NS R2 olo slass ‘_5)_["] °)9> (5 hog )t oS
P Number of Months Statistical Period Hydrometric Station
0.33 0.80 0.80 0.82 180 2005-1988 Y
0.43 0.39 0.90 0.90 140 2017-2006 Lar

b cuwl jastine (F) UGl & 6slen sl i A (Gaios ol > Bas ml lade (A) Jodo 4 asgi

&S ygba cwl ey iSucols,  oxiwly oygd &S Sygo cpds el Candy oJAY RZ (a3 ls ol Jlade g
P2 cllyy gpSeilul g oad (Gluand sl Sgne b ead (ySeilul g esd (Gluand glaed I asys AY
dp s g bl Gl Gl s ) alab i S 5 cukd pis b 35 ) (Siewen S
Jlo sloole 5l (3 o b g 039 s L3 Bl Sgpam [asld eluly pmen Ll Gglas adlale gl
M Cuol diwlgs Jao (Cudgud)l g (pdy9)0 cdiawl) SSoilul slaodls oy /A &S WS asuie p-factor
o LS giload Gy @ ) Sl lagh e Sly p» &5 slass 15 (0 PPU) coslad pae s
M3l ol clheds ) (K sl 00,8 cilodmd  omimed il Jde ly b omly commdlis
Olipad (290 caolio b g (6505l glad & lg5 oo A3 oo ki Adl o /YT uly oS r-factor asli jlace

2,5 o)Ll by (5800l plol w4 sl g Ml 0 oS A0 PPU Wb ol

50
A 95prU
45 - /\ Observed
/\ Best estimation
40 -

w
wn
1

w
o
1

Runoff (Cubic Meter Per Second)
(anl p aso o) S lilg )
N
w
L

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
Time (Monthly)
(aitale) oylej

Y (6 yragyien oSl (sl (ily 0593 )3 0ad (pSojluil g 0ad (gilwdnd b (23 Jlagel = ¥ S
Figure 4. Simulated and measured flow rate diagram during calibration period for Lar hydrometric station

e Jlusy (eoyliel 0)90 glopails @l (A) Joio Lulid b 00y ilwand can Jae o5 ool §l

5 p-factor (R? NS e 45 (6y9b 4 Canl odel cavy S sl 1y Jse el b )8 by (6iSTis Guas ddlaie
oA Al oilael 090 > sy 4 r-factor oo g0 &S 08 ol ouly ayed 5l e Slej o9
Copd g B ol jlade il b sl e </FY 5 +/¥R Jde (omiyliel Caa (Vo WV=Y+ ) Jlo IY S adlllas
0y90 cpl 0 Jdo &S b asuie oxiwyliel 0)sd j3 s A o &y Cuns Al yo pl Cogley ab a8 )8 a3 > SWAT
oa3ls ke Gials Ll cwl auh agllhe @l oa Folgee 5 00 byl (gilodige 4 jls pas (2xwly
ol Bua x4 asg L r-factor i3l 4 p-factor Joda 50 2,5 oolatw]  oxiwly dl> ye sddaigy (slayl )l
Sp5oilul g odd (Giluand sloosls Bllai & wmde g ol Gilednd Gl (23 g 5 s (8) UK 5 (A)
5 Zowls 0)90 gl cgley LYo 5l (Sl ol jieS @ dog b cwl odd &l ouwlael ds e (65450510


http://dx.doi.org/10.61186/jwmr.14.27.135
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.12.9
http://jwmr.sanru.ac.ir/article-1-1214-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.22516174.1402.14.27.12.9 ]

[ DOI: 10.61186/jwmr.14.27.135]

o 15 5 95 el 03503 Lo oo ¢ Jlitg oo oo G jlige

VEY eettessrsnssssneesenes (Y )oui Asg> 16090 addllac) SWAT Juo jl oslawl b dilale ywlide o Suid bl )o:;-l srases Gl (gjlwdui

J5 ssbas sl cuenl Plo jluw Cuaald pae sla s s
(0) Ui & a2 by Joo 2bj)) lagasls oluly
ol (22 S gpun 395 5 ol b Sloj il
A Cod W)L,.cl 6)9d d):fojl.\;’l 5 00 (gjloduds

Gl 04 yigs (Ziwwly 092

w
(=]
1

N
wv
|

™
o
1

—
o
1

wv
|

Runoff (Cubic Meter Per Second)
(anli > »-u&ar.a) uu’)
o
1

o

10 20 30 40 50 60
Time (Monthly)
(aitale) oo

odd 4By Jlai ) Jloj slaojl s wld (ocieslue]
2 s gl yal cpl g 039 ()Ll dlopo ) ey
2 Caol S5 p3Y 8L awsh Bl Wle e boygly cds
plie s Jlow) g cuabd pae iall @ldlas

A 55PFU

/\ Observed

A
/' \ Best estimaton

70 80 90 100 110 120 130 140

?\/ oli:...il-dlﬁ i yliie] 080 1> 0l d)e.f")"-\{‘ g 0 g}uw .QL,.)? & )1.3945— NS .
Figure 5. Simulated and measured flow rate diagram in the validation period for Lar station
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Extended Abstract

Introduction and Objective: mankind has witnessed various hydrological events such as water
shortage, drought, flood, avalanche, etc., and the scope of these events depends on the behavior
of hydrological variables and characteristics of watersheds. The lack of statistics and
information or the lack of correct and appropriate statistics has caused the investigation and
recognition of the behavior of hydrological variables and the characteristics of watersheds with
acceptable accuracy. Based on this, hydrological models are a suitable tool for evaluating the
current state of water resources and predicting future conditions with knowledge and
understanding of the prevailing interactions at the level of watersheds.

Material and Methods: In this research, using the SWAT model, the precipitation-runoff
simulation of the Lar watershed was carried out, and for this purpose, the daily data of
precipitation, temperature and discharge during the common statistical period (1988-2017) were
used. The initial simulation of the hydrological model was done in the SWAT plugin, and the

SWAT-CUP software and the SUFI-y method were used as an optimal algorithm for sensitivity

analysis, calibration and validation of the model.

Results: Based on the SWAT model, the study area was divided into 37 sub-basins and 308
hydrological response units. In addition, by analyzing the sensitivity of 24 parameters affecting
the simulation of the monthly runoff of the Lar watershed, it was determined that 7 parameters
based on the values of the t-state and p-value indicators were selected as the parameters with the
greatest effect, and out of these 7 parameters, Three parameters curve number for medium
humidity conditions, base flow return factor to the main waterway and average usable water
were identified as the most sensitive parameters in runoff simulation. Then 18 years of the
statistical period (1988-2005) were selected for recalibration and 12 years (2006-2017) for
validation. Also, the effectiveness and efficiency of the model was evaluated using NS, R2, p-
factor and r-factor coefficients. Model efficiency was evaluated using NS, R2, p-factor and r-
factor coefficients. The values of these coefficients were estimated as 0.80, 0.82, 0.80 and 0.33
during the calibration period and 0.90, 0.90, 0.39 and 0.43 during the validation period. In
addition, the temporal compatibility of the high and low points of the simulated and measured
discharge hydrographs also confirmed the high accuracy of the model in the simulation.
Conclusion: The obtained results show that despite the seasonal flow and no base flow, as well
as the frequency of days with zero flow, the SWAT model has a high ability to simulate the
monthly discharge of watersheds in dry areas.
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