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Abstract

Changes in land use patterns, deforestation, inefficient management of dams, and unplanned housing
developments have significantly increased flood vulnerability. The methodology of this study, considering the
nature of the problem and the research objective, is descriptive-analytical and applied, with an emphasis on
quantitative methods.

This research examines the regional changes in floods within the Gorganrood watershed using data from
meteorological (synoptic) stations spanning a 30-year statistical period (1989-2018). Additional variables
include land use, vegetation cover, topographic wetness index, slope, elevation, lithology, distance from the river,
river density, erosion, geology, runoff, and simulated average rainfall data from the HadCM3 model under the
SRA1B climate change scenario (2011-2045).

The study was conducted in two parts. In the first part, the LARS-WG model was applied for micro-scale climate
prediction for both near and distant future periods. In the second part, the SWAT hydrological model was used
to assess flood risk, and the Gorganrood watershed was zoned for flood risk probabilities using GIS software
with the SWAT extension.

Daily rainfall and temperature values from synoptic stations were calibrated within the SWAT model. The results
demonstrate that human interventions in main streams, urban and rural sprawl, construction of dams, degradation
of pastures, and deforestation are among the primary factors contributing to the occurrence of sudden floods in
the region.

The findings identified high-risk flood zones near the drainage network. The most influential factors contributing
to flood risk include flow accumulation, elevation, soil water infiltration, distance from the drainage network,
average annual rainfall, drainage density, land use, and slope. These factors have caused different hydrological
responses to precipitation events across various sub-basins, influencing the characteristics of flash floods.
Furthermore, the analysis underscores the significant impact of human activities on both the quantity and quality
of groundwater resources in the study area, emphasizing the urgent need for improved resource management.
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Table 1- Specifications of the selected stations for the analysis of rainfall parameters
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Table 2- Selected sensitive parameters and their range of changes
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Fig.2. The research process of simulating future rainfall using the LARS_WG.5 method
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Fig.3. The research process of flood regional zoning using SWAT hydrological model
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Table 3- Comparison of the monthly rainfall of the base period with the rainfall

simulated by HadCM3 model for 2011 to 2045 at Bandar Turkmen station.
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Table4 - Comparison of the monthly rainfall of the base period with the rainfall
simulated by the HadCM3 model for 2011 to 2045 at Aliabad station
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Table 5- Comparison of the monthly rainfall of the base period with the rainfall
simulated by the HadCM3 model for the years 2011 to 2045 at kalaleh station
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Table 6- Comparison of the monthly rainfall of the base period with the rainfall
simulated by the HadCM3 model for 2011 to 2045 at Hashem abad station.
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Table 7- Comparison of the monthly rainfall of the base period with the rainfall
simulated by the HadCM3 model for 2011 to 2045 at Gonbad kavos station.
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Table 8- Comparison of the monthly rainfall of the base period with the rainfall
simulated by the HadCM3 model for 2011 to 2045 at Marave Tappe station.

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Y.0 ARl £VAT £0£7 Yo AY ¥+ 41 WAl 11.4) V4.4 Yo L0 1.4 obs
\AOYO 4y yixa YovA V£ 044 Yoayy YoXo\ V¢ ang Yi.oov YAAY Yooy YoV sd
\amls Y4.¥A £+ 47 £E Y A0 AMAR! \AY ax .oy 04.11 £0.0 Yy gen
Yyar V4.0 VOA Yeas VXA VXt YV.YAL AAOA Yooy YAAA Yevay A\F Rt sd
—v oA — Xy 8\ ATY A ENE —\YE A vEeA YA -+ 80 \AY t

v qrY “AYD ¥4 AR «.0£9 AY A0 oov <A LY X0 CARRY p-t
\aov AR o] YA00 V.00 yaay VAR V.vay YAOY VA Yave Y.YEA V.E47 f

[FA ALY 0N [ Aa unsd “ VEA wry o0 At Alag “AYA (331 p.f
=14t —£.40 Ve YAL .0 \AXY Ty} Y1 AY AN -10.44 -Yrvy 4.1 u—‘:-i’jﬂ' CE..




\\c'\‘)‘;lﬂ.mc)ln*;‘\v.ﬂa-‘da.?w;”)‘}b\ﬁmj\:ébéq-d{jiﬁ

Y-Y

Yo JLA L5|f-HadCM3 JJ.A L...A): o 6)&.»44?....:4 L}.LJL’L’A..J'L‘J.OJ_}D MLQLGJ«)LM..:LM—Q d_}.l}-

O dmal oKe YOYO U

Table 9-Comparison of the monthly rainfall of the base period with the rainfall

simulated by the HadCM3 model for 2011 to 2045 at Inche Borun station.
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Table 10- Comparison of the monthly rainfall of the base period with the rainfall
simulated by the HadCM3 model for the year 2011 to 2045 at Minodasht station
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Table 11-Comparison of the monthly rainfall of the base period with the rainfall

simulated by the HadCM3 model for 2011 to 2045 at Bandargaz station
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Table 12- Comparison of the monthly rainfall of the base period with the rainfall
simulated by the HadCM3 model for 2011 to 2045 at Gorgan station
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Table 13- Average predicted temperature with a period of 35 years from 2011 to 2045
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