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How rural women are reviving Irans mangrove forests
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In Tiab village of Hormozgan Province,
a group of rural women has taken on
an important role in protecting and
restoring the Shour-Shirin-Minab In-
ternational Wetland, one of southern
Iran’s most valuable ecosystems.

Can Al solve Iran’s dire water crisis?

Supported by the GEF Small Grants
Programme (sGp) UNDP, funded by
ICCA-GSI, and implemented by the
Mashgh Afarinesh Va Toseye Paydar,
the project set out to promote sus-
tainable livelihoods that also contrib-
ute to the conservation of mangrove
forests.

Global research has the answer

By Darryl Sellers
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Iran is running out of water. But artifi-
cial intelligence is providing solutions,
according to research from University
of St. Thomas Professor John Abra-
ham and his Iranian
| colleagues. They
¥ have partnered on
f, . 50 studies over six
‘ o\ years to provide
’\(ﬂ / solutions to address
the crisis.
Abraham has co-au-
thored two studies
with Dr. Farzin Salma-
si, a water engineer-
ing professor at the
University of Tabriz
in Iran. He works
closely with Salmasi
and credits the team
Farzin Salmasi of 20 Iranian research-
ers as the boots on the
ground. These researchers operate at
water structures and run the experi-
ments.
Their research, published in the Irani-
an Journal of Science and Technology
and IWA, demonstrates how artificial
intelligence can help Iran’s engineers
improve water structure designs and
better protect them.
Abraham, a climate expert and mechan-
ical engineering professor in the School
of Engineering, said the team is exam-
ining two issues: “How do we get the
water to the agricultural centers and
the cities in a way that maximizes that
water use? The other thing we’re look-
ing at is the safety of the structures that
get it there.”
Those issues are important, he said,
because “we want to build those struc-
tures in a way where they are safe,
they’ll last indefinitely into the future,
and they’re not going to undergo cat-
astrophic failure like we’ve seen else-
where around the world.”
Iran is in one of the most arid regions
in the world. According to Abraham’s
research team, the average rainfall in
Iran is 260 millimeters per year, while
the average rainfall in the world is
about 800 millimeters. Additionally, 90

John Abraham

Through training and hands-on work-
shops organized in partnership with
the Provincial Natural Resources and
Watershed Management Organization,
local women were trained on how to
collect mangrove seeds, prepare soil
mixtures, plant seedlings, and manage
a small nursery.
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percent of the water volume in Iran is
used for agriculture. Therefore, proper
management of water consumption in
Iran’s agriculture is crucial.

“Because Professor Abraham special-
izes in the field of fluid mechanics,
which is closely related to water en-
gineering, we have developed a good
collaboration,” Salmasi said. “In our
joint research work, we’ve optimized
the spillway of a storage dam, an
important part of the dam that dis-
charges water in excess of the dam’s
capacity during river floods. I think
our research will greatly contribute to
these designs.”

Abraham and his team use computer
models to train Al to analyze thousands
of different designs and determine
which designs will help Iranian engi-
neers improve their water structures.
“What Al does is it takes our ideas that
we start out with and it makes them
better,” he said. “We come up with a
basic design and then we use Al tech-
niques like the ones in these studies to
figure out if our design is the best. Ifit’s
not the best, how can we change it to
make it more effective?”

Salmasi said using Al will also help en-
gineers design more economical water
structures.

“In our joint research work, we opti-
mized the stepped spillway of a storage
dam with the aim of maximizing ener-
gy dissipation, which I think will greatly
contribute to the economization of the
designs,” he said.

Abraham, who contributes to the

research by sifting through the data
and sharing data analysis, is confident
that the encouraging data analysis re-
sults from their research will enable
the team’s work to have positive,
long-term effects in Iran for years to
come.

“Right now, the information that we’re
coming up with is being fed to the de-
signers of the next generation of wa-
ter structures,” he said. “They’re able
to make that next generation better,
stronger, cheaper, and able to sustain
themselves and last indefinitely into
the future.”

Abraham said the world is in a race to
improve the global water crisis because
climate change is adversely affecting
the planet’s precipitation patterns.
Despite water becoming scarcer in
some regions of the world, Abraham
said they are hopeful their work will
help Iran win its race to improve water
management faster than the climate is
changing.

“I think we are going to win this race
because we have jet power called Al,”
Abraham said. “What gives me hope is
we are using these new Al techniques
to speed up the optimization process.”
Abraham said one reason he works on
these projects is that it makes him a
better teacher. This fall, he is training
undergraduate students at St. Thomas
on how to solve similar problems. They
are being trained using state-of-the-art
virtual reality software and Al to im-
prove water flow.

Then, students use their knowledge to
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Throughtraining

and hands-on
workshops organized
inpartnership

with the Provincial
Natural Resources
and Watershed
Management
Organization, local
women weretrained
onhowto collect
mangrove seeds,
prepare soil mixtures,
plantseedlings,and
manage asmallnursery.

Inourjointresearch
work, we optimized the
stepped spillway ofa
storage damwiththeaim
of maximizing energy
dissipation, which|think
willgreatly contributeto
the economization of the
designs.
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Later on, these efforts led to the estab-
lishment of the first women-led man-
grove nursery in Tiab, with a capacity
of around 1,500 seedlings. The nursery
became both a source of environmen-
tal restoration and an opportunity for
small-scale income generation.

Ms. Mehri Zarei, member of the Tiab
Women’s Green Nursery, says, “We
nurtured these seedlings with our own
hands, just like our own children...
Planting each mangrove felt like giv-
ing birth to hope all over again. When
I placed the roots into the mud, I felt as
if I was becoming a mother once more,
this time, to the Earth.”

The initiative also encouraged knowl-
edge exchange between Tiab and neigh-
boring villages such as Chah Sahari,
where similar activities were replicat-
ed. The women'’s groups learned from
each other’s experiences, sharing prac-
tical lessons in nursery management,
irrigation, and seed collection.

Through the meaningful engagement of lo-
cal women in conservation activities, the
project highlights how community partici-
pation can strengthen both environmental
sustainability and rural livelihoods.

design piping systems for buildings,
catheters for heart disease therapy, and
calculate drag forces for vehicles travel-
ing through water.

“That’s how we change futures — not
just for our students, but for the world
facing critical resource challenges,” he
said. “Al gives us the momentum we
need for hope, progress, and a sustain-
able tomorrow.”

The importance of Abraham’s research
extends beyond water, arming the
school’s students with the best possible
skills so they can land their dream jobs.
“My job is to make sure my students
can outcompete their peers at other
universities, get those dwindling num-
ber of entry-level white-collar jobs, and
launch their career trajectories,” he
said. “When these students graduate
and apply for jobs, they will show their
future employers how they have taken
their learning outside of the classroom
and into the real world.”




