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Regenerative Agriculture for Resource Conservation
Surinder S Kukal!

Abstract

Punjab, the food bowl of India, needs to revitalize its agro-ecosystem to
preserve its natural resources such as water and soil and to sustain its
agricultural production. The soil of Punjab has been denuded of its inherent
nutrients due to intensive cultivation of rice and wheat and non-recycling of
plant and animal residues over the past three decades. The water guzzling
crops of paddy and spring maize, along with over-irrigation tendency of
farmers, have depleted the groundwater resources, apart from deteriorating
quality. Irregular rainfall with frequent dry spells in recent years has put
additional burden on groundwater in the region. It’s time to shift from
exhaustive agriculture to regenerative agriculture. Regenerative agriculture
aspires to spur the agro-ecosystem to follow the path of natural cycles, viz.
water, carbon and other nutrient cycles, offered by Nature to sustain life on
earth. The non-judicious use of resources coupled non-integrated input use
has led to disturbance of these cycles. Regenerative agriculture aims to
restore these natural cycles to a great extent if not to their original status.
For this purpose, we need to life cycles of prevalent cropping systems for
input use. The concepts of integrated agriculture involving inputs like water,
nutrients and pesticides needs to be followed. The integrated input use (1IM)
through inter-clubbing of integrated water (IWM), nutrient (INM) and pest
(IPM) management is need of the hour. The water, nutrients and pests are
inter-dependent on each other but generally these are dealt with in isolation
by the scientists. Its need to have integrated input management involving the
modules of integrated water, nutrient and pest management.

1- Mahatma Gandhi Institute of Public Administration, Chandigarh, India. sskukall@gmail.com,
surinder.kukal@Punjab.gov.in
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Environmental Challenges under Climate Change: Adaptable Solutions
to Reduce Environmental Stresses

Ahmed Al-Busaidi?

Abstract

The aim of this study was to investigate the possibilities of using harvested
water from air in crop production and to compare it with other waters using a
hydroponic system for producing crops with minimum amount of water. The
study started with a machine that could produce water up to 20-30 liters/day.
All collected water from this machine was stored in 600 gallon tank and used
for different studies. A complete hydroponic system running with four different
waters (atmospheric water, treated wastewater, groundwater and saline water)
was conducted in shade house made from recycled materials. Lettuce plant was
grown in all treatments. Nutrient solutions (A & B) were added equally to all
waters. Plant growth parameters were measured and evaluated. Water samples
were taken for pH and EC analysis, whereas, samples of water and plants were
taken for metals analysis using ICP and XRF machines.

All measured parameters were positive with harvested water from air. It gave
the best results and better plant growth and productivity compared to all other
waters. The reason behind that was the purity of the harvested water, in which
all needed nutrients were coming from A & B solutions and nothing extra that
could affect ion absorbance. Whereas, un-balance values of ions in other waters
were affecting nutrients absorbance and reduced plant growth. This study
confirms the efficiency of using the harvested water in hydroponic system
where water was saved and water productivity was improved. It can be
concluded that the integrated effect of using hydroponic system running with
atmospheric water can produce crops in any place in the Oman.

Finally, new greenhouse running with a solar panel was constructed as one of
the main tasks for harvesting power and water and will be used for research and
education purposes. Therefore, running this greenhouse with water from air for
sustainable crop production using green energy will help a lot in addressing
different environmental challenges under climate change. The project was
selected as one of the best projects to be displayed in the Oman Innovation
Festival 2024. It was one of the best projects that attracted different visitors, and
they are looking forward to seeing this project across all of Oman.

! Department of Soils, Water and Agricultural Engineering, College of Agricultural & Marine Sciences,
Sultan Qaboos University, Muscat, Oman. ahmed99@squ.edu.om
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Spatiotemporal Analysis of Drought Severity in Iraq under Climate
Change Conditions Using the Palmer Drought Severity Index (PDSI)

Rugaiya Ahmed MohammedAmin', Ahmad Majid Abbas*

Abstract

Drought is one of the most severe climate-related threats in arid and semi-
arid environments, where it undermines water security, agricultural
productivity, and ecological stability. Irag has faced a remarkable
intensification of drought over the past four decades due to climate change
and a major decline in the inflows of the Tigris—Euphrates system. This
study provides a comprehensive spatiotemporal analysis of drought in Irag
from 1984 to 2024 by integrating three key indicators: the Palmer Drought
Severity Index (PDSI), the Normalized Difference Vegetation Index
(NDVI), and the Normalized Difference Water Index (NDWI). Together,
these indicators allow an examination of long-term changes in water
balance, vegetation cover, and surface moisture. Monthly PDSI values were
calculated using data from ten meteorological stations representing Iraq’s
main climatic zones and were analyzed in four decadal periods. Landsat
imagery was processed to extract NDVI and NDWI, enabling the
assessment of vegetation decline and moisture loss. Climatic trends were
identified using the Mann—Kendall test and Sen’s slope estimator, while
GIS-based spatial mapping illustrated the progression of drought severity
across the country. Findings show that drought conditions worsened
significantly after 2000. Central and southern Iraq recorded the lowest PDSI
values (—3.5 to —4.3), accompanied by substantial reductions in NDVI and a
clear drop in NDWI, indicating declining soil moisture, reduced
hydrological recharge, and expanding barren land. Northern areas showed
greater resilience due to higher winter precipitation. Overall, the results
reveal Iraq’s transition from periodic drought to a persistent, structural
drought driven by reduced rainfall, rising temperatures, and diminishing
water resources. These patterns align with regional trends in Syria, Turkey,
and Iran and underline the need for improved water planning, agricultural
management, drought early-warning systems, and long-term climate-
adaptation strategies.

1. Department of Geography, College of Arts, Al-Iragia University, Iraq.
Rugaya_mohamed@aliragia.edu.iq and ahmed.al-gburi@aliragia.edu.i
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Smart Monitoring Systems: A Pathway to Reducing Pollution in
Watersheds

Dhurgham Ali Abbas Khadim Al-Sultany!

Abstract

Water pollution is among the most critical environmental challenges of the
21st century, threatening ecosystem resilience, public health, and
sustainable development. Traditional watershed monitoring methods often
struggle to capture the spatial and temporal variability of pollution due to
limited sampling frequency and fragmented datasets.This keynote
introduces Smart Monitoring Systems (SMS) as a transformative approach
to watershed management. Combining sensor networks, Internet of Things
(1oT) technologies, cloud-based data processing, and artificial intelligence,
SMS enables continuous, real-time assessment of water quality parameters
across large spatial scales.

The presentation explores the architecture, analytical capabilities, and real-
world applications of SMS in global contexts from the Rhine River Basin in
Europe to the Ganges Basin in India. It demonstrates how advanced data
analytics, coupled with hydrological and biogeochemical models, can
convert environmental data into predictive insights, enabling early
intervention and improved decision-making.

Furthermore, the lecture examines the socio-environmental implications,
including governance, community engagement, and ethical dimensions of
environmental data ownership. Challenges such as sensor calibration, data
integrity, and system sustainability are critically discussed.

Ultimately, the talk positions Smart Monitoring Systems as a pathway from
environmental awareness to environmental anticipation, empowering
scientists, policymakers, and communities to act decisively in reducing
watershed pollution and safeguarding the future of global water resources.

I, Department of Biology, Faculty of Science, Al-Mustagbal University, Iraq.
taifdhurgham2010@gmail.com and dhurgham.ali.abbas@uomus.edu.iq


mailto:taifdhurgham2010@gmail.com
mailto:dhurgham.ali.abbas@uomus.edu.iq

(o9 (5319 353T) (ol 31 (5 510 3T (Gwiikign 3 PIe (o Llod Combiamy
olidlo o5 (531 y OLRENS ¢ grmd @ilio § 5 )9li wd g AFF LT Y4 YA
20" National Conference on Watershed Management Sciences and Engineering of Iran

T ylspid (Smart Watershed Management)
November 19-20, 2025, Agriculture and Natural Resources Campus, Razi University, Kermanshah, Iran

Synergistic Effects of Multiple Soil and Water Conservation Measures
Peng Shi!

Abstract

This study examines the synergistic effects of multiple soil and water
conservation (SWC) measures in the Loess Plateau of China. They
emphasized that vegetation restoration and terracing on hillslopes, together
with check dams in gully systems, represent the two principal SWC
strategies currently implemented in the region. However, despite widespread
application, the combined impacts of these measures on reducing runoff and
improving sediment characteristics remain insufficiently understood.

In their investigation, the authors collected 36 soil samples from major
sediment-source areas, including farmland (n = 9), grassland (n = 9), branch
ditches (n = 9), and gullies (n = 9). Sediment source contributions were
quantified using the Collins sediment-fingerprinting mixing model, and two
temporal reference points were established based on 3’Cs radionuclide
activity.

Their results indicated that, on average, gully systems contributed the largest
proportion of sediment (44.89%), followed by slope cropland (26.38%),
shrubland (18.24%), and grassland (10.49%). These findings underscore that
integrated hillslope—gully management is essential for effectively mitigating
soil erosion in the Loess Plateau. Moreover, the study demonstrated that
grassland cover, in combination with sedimentation processes, exerts
significant synergistic effects in reducing both runoff and sediment yield.

L, Xian University of Technology, China. shipeng015@163.com
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How can Land Degradation Be Reduced and Water Resources Be
Managed Sustainably for Agricultural Use?

Hadi Al-Agele !

Abstract

Reducing land degradation requires a combination of sustainable land
management practices, community involvement, and supportive policies,
while managing water resources sustainably at the watershed level helps
balance water needs for agriculture, ecosystems, and people, while
maintaining the health of the water cycle. The main seven steps for
sustainably water resources management for agriculture are, use efficient
irrigation systems, collect and store rainwater, improve soil health, grow
water-efficient crops, monitor and manage water use, treat and reuse
wastewater and community and policy support. A pathway for sustainable
agriculture, Testing novel new drip emitter with variable diameters for a
variable rate drip irrigation, Evaluation of novel ultrasonic sensor actuated
nozzle in center pivot irrigation systems, A variable rate drip irrigation
prototype for precision irrigation, dynamic adjustment of center pivot nozzle
height, and the effect of agrivoltaics system on nutrient content, yield, and
water productivity of potatoes can be managed as what the governments and
people work on.

1. Soil Science and Water Resource, College of Agriculture, Al-Qasim Green University.
Hadi.Abdulameer@agre.uogasim.edu.iq
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