&

Watershed Engineering and Management Volume 15, Issue 2, 2023, Pages 297-313
DOI: 10.22092/IJWMSE.2022.358141.1966

Trend assessment of factors affecting Hendijan dust storms using
driving forces-pressure-state-impact-response framework

Mohammad Jafar Soltani!, Baharak Motamedvaziri?*, Ali Akbar Norouzi®, Hassan Ahmadi?,

Jamal Mosaffaei®
PhD Student, Department of Forest, Range and Watershed Management, Faculty of Natural Resources
and Environment, Science and Research Branch, Islamic Azad University, Tehran, Iran
2 Associate Professor, Department of Forest, Range and Watershed Management, Faculty of Natural
Resources and Environment, Science and Research Branch, Islamic Azad University, Tehran, Iran
3 Professor, Soil Conservation and Watershed Management Research Institute (SCWMRI), Agricultural
Research, Education and Extension Organization (AREEOQ), Iran
4 Department of Reclamation of Arid and Mountainous Regions, University of Tehran, Karaj, Iran
> Associate Professor, Soil Conservation and Watershed Management Research Institute (SCWMRI),
Agricultural Research, Education and Extension Organization (AREEO), Iran

Received: 16 March 2022 Accepted: 25 April 2022

Extended abstract

Introduction

Dust event is one of the natural events that occur widely in the world, especially in dry areas. One of the
main and effective factors in the occurrence of this phenomenon is the geographical location and climatic
conditions of the regions affected by this phenomenon. The purpose of this research is to analyze the cause-
and-effect relationships of dust events in Hendijan region with the approach of the Driver-Pressure-
Situation-Effect-Response (DPSIR) framework.

Materials and methods

The DPSIR process is an analysis based on the "cause-disability” relationship of factors for policy-making
and management planning. The DPSIR framework is a systems thinking framework that assumes cause-
and-effect relationships between environmental and socio-economic systems. This conceptual framework
uses a cycle of causes and results for the proper integration of basic economic, social and environmental
data and information, specifies the relationship between environmental processes and human factors, and
also leads to an understanding of the relationship between policy levels and environmental studies. The
trend of each component of DPSIR was also evaluated by applying quantitative criteria for the time period
of 2007-2019.

Results and discussion

The results of the research showed that the total index of all DPSIR components has an upward trend for
the studied period. The slope of the trend related to D, P, S, | and R components was equal to 0.06, 0.03,
0.02, 0.05 and 0.02, respectively. Although some responses were made to reduce the influence of others.
The components of DPSIR have been adopted to improve the dust situation, but the research results and
the process of changes showed that they were not sufficient and integrated. In this research, a variety of
answers related to the components of the driving force, pressure, situation, and effects were identified. The
results showed that dust concentration and dusty days in the region increased during the study period and
more attention was paid to reactive responses and less focus on preventive responses. Also, paying attention
to the response of increasing the efficiency of irrigation due to the high correlation between the state of dust
concentration and pressure factors such as the amount of rainfall, soil moisture, and exploitation of water
resources in the research area, special attention to the development of water extraction systems as one of
the most important responses. Management issues due to the existence of negative and high correlation
with the dust situation during the years of research, adequate and sustainable supply of water resources by
reducing and minimizing the diversion dams downstream of the Kowsar and Ask dams due to the increase
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in dust concentration with the increase of flood diversion operations and construction Reservoir and
diversion dams since 2009, Considering the water rights of wetlands in the region with the aim of preventing
wetlands from drying up and creating a dust center, especially in the west of Hendijan city, and carefully
choosing the appropriate plant species, as well as carrying out desertification operations (planting saplings,
mulching, building windbreaks). With the ecological conditions of the region, due to the negative
correlation between the desertification operation and the reduction of dust concentration since 2014, it can
help to improve the dust situation in the research area.

Conclusion

In this regard, it is recommended to respond to driving forces (D) and pressures (P) so that while improving
the conditions and adverse effects caused by it, the drivers and pressures that create the current situation
can also be controlled. Based on this, the incomplete implementation of the answers is another reason for
not achieving management goals and making the situation and the number of dusty days more unfavorable.
It is also suggested to implement the integrated watershed management program in Hendijan city through
the development of a joint water, agriculture, and natural resources program upstream of the watershed in
order to clarify the effective measures of the water production, distribution, and consumption chain in the
upstream lands.
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Table 1. Weights and values of different indices for each DPSIR component in the study period: 2007-2019
DPSIR component Indicator Year
P Name (unit) weight 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Population Count (10 030 36359 36590 36800 36900 37200 37440 37500 37800 38100 38350 38500 38750 38796
Agriculture GDP (10° rials) 017 12350 14426 17808 16910 24857 32061 36157 53744 64389 72329 74895 77523 78963
D Industry GDP (10° rials) 015 29362 46960 43606 43692 59337 108803 163406 188558 278858 336439 358520 385900 410250
Ranching Animal unit (10%) 010 79282 77000 75400 72650 70500 68700 65800 60200 58334 55471 53329 51200 51250
Climate Change De Martonne 028 302 150 159 485 547 252 6.18 8.92 5.23 9.34 2.25 248 1311
Drought SPI (2) 021 006 -164 -167 050 -058 -153 094 073  -074  -138  -138  -156 131
Soil Moisture Soil Moisture (%) 018 1635 1475 1385 1685 1750 1591 1458  17.83 1883 2012 1480 2058  22.30
Wind Surface Velocity (m/s) 012  11.00 11.00 1500 1200 1200 11.00 1200 1200 1300 1300 1400 1400  14.00
Rainfall Precipitation (mm) 009 167.50 7500 57.60 17640 19920 90.00 22560 31320 190.80 342.00 91.60  370.00  480.00
Water use Used Water (MCM) 004 1050 1072 1089 1097 1119 1154 1169 1174 1192 1200 1211 1217 1225
o Land use Irrigated & Dry farmed (ha) 008 27776 27900 28200 28500 28540 29600 29900 29921 31418 33200 35284 40800 43023
Unprincipled Dirt Roads (Km) 001 540 55 55 51 51 66 70 70 117 116 116 110 118
Infrastructure
Overgrazing Illegal ""eStSf]'i‘t)'\'O' (Animal 605 1000 1400 1900 2300 2500 3000 2200 800 600 550 480 350 295
Vegetation use NDVI (2) 013 01204 01055 00755 00618 0.0997 00814 00717 01172 01295 0.0923 0.1050 0.0954  0.1150
Dams stored water by dams (MCM) 0.09 457 517 212 198 288 396 483 491 479 363 348 304 212
s Dust Concentration PM10 (ng/m?) 069 285 290 295 310 385 420 210 465 479 354 528 590 485
Dusty days No. of unhealthy days (count) 0.31 25 38 76 96 54 28 48 42 28 26 20 22 20
Out-migration Positive rate (%) 0.18 1.12 1.00 0.92 0.83 0.83 0.83 0.90 1.04 1.04 1.04 1.13 1.15 1.21
| Health problems No. of breathing patient (count) ~ 0.31  18.00 2200  30.00 4200 5500 8500  90.00  100.00 120.00 14500 168.00 18500  210.00
rural incomes Incomes (%) 0.19 2.70 2.65 2.50 2.42 2.20 2.05 2.10 2.15 2.16 217 2.18 2.20 2.24
Desertification Area (Km?) 032 12500 12400 12380 12350 12300 12275 12750 12800 12850 12875 12900 12950 12950
population policies Positive rate (%) 0.11 0.7 0.6 0.6 0.3 0.8 0.6 0.2 0.8 0.8 0.7 0.4 0.6 0.1
promote water use Under pressure irrigation area 15 75 81 92 105 125 134 143 145 158 160 167  17.6 1822
efficiency (%)
water harvesting Operating area (ha) 016 25500 3500.0 3800.0 45000 52000 5570 6850 7310 7970 3580 1800 6500 4800
R . )
Flood management e”"'“’”m?,’\‘/fg',\‘;l")ater rights 015  751.00 623.00 799.00 14300 253.00 31400 342.00 533.00 409.00 371.00 286.00 298.00  242.00
De-desertification Operating area (ha) 025 22000 28000 30000 32500 35800 39870 47400 20175 23659 33985 67858 237554 154700
Alternative occupations | 1Sneies, to“E;)r)T" beekeeping ) 1 2.8 32 45 5.2 6.6 7.0 7.8 8.4 9.0 10.3 10.8 115 12.1
6
Patients treatment funds allocated to treat (10 010 200 200 450 500 500 750 750 750 800 1000 1000 1200 1200

rials)
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