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Editor's
Note

eospatial technologies have emerged as indispensable

tools in managing water resources effectively, addressing

challenges like scarcity, distribution, and sustainability.
Using advanced techniques such as bathymetric surveys, these
technologies map underwater terrains, offering precise data
critical for reservoir planning and sediment management. Such
insights are vital for maintaining aquatic ecosystems and
ensuring long-term water storage efficiency.

In the pursuit of sustainable water management, geospatial
systems integrate vast datasets to optimize water usage across
urban, agricultural, and industrial sectors. They enable
policymakers to balance demand with availability, fostering
equitable distribution and minimizing wastage. Furthermore,
these technologies play a crucial role in locating and assessing
groundwater reserves, springs, and surface water bodies,
supporting conservation initiatives and informed decision-making.

Geospatial tools also facilitate the tracking of water use and
distribution. From irrigation monitoring to detecting industrial
consumption and identifying leaks in pipelines, these systems
ensure a detailed understanding of water dynamics. Hydrological
modeling, another key application, combines geospatial data to
simulate water flows and predict scenarios, aiding in flood control,
resource allocation, and ecosystem management.

Wetlands, estuaries, and riparian zones, vital for ecological
balance, are monitored extensively through geospatial
technologies. This monitoring not only tracks their health but also
guides restoration efforts to preserve biodiversity. Additionally,
these technologies have revolutionized flood and drought
forecasting by utilizing satellite imagery and real-time data. Such
capabilities allow governments and communities to prepare for
extreme weather events, reducing risks and safeguarding
resources.

The integration of geospatial technologies into water resource
management is transforming how societies address water
challenges. By providing actionable insights and enhancing
predictive capabilities, these tools contribute significantly to the
creation of sustainable and resilient water management systems.
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ater is one of the most vital resources on
Earth. Yet, its availability is under constant
pressure from climate change, population

growth, and agricultural demands. After global river flows hit
all-time lows in 2023, it became evident that efficient water
management is now more critical for sustaining food
production and supporting ecosystems than ever.

In this article, we examine how satellite data analytics —
extending beyond the ability to view planetary images or
download NDVI data — contributes to optimizing water use,
improving irrigation planning, and building resilience against
droughts. Through real-world examples, including insights
from Chile and lowa, you will learn about the practical
applications of geospatial technologies in addressing global
water challenges and fostering sustainability.

The Growing Importance of Geospatial Solutions in
Water Management

Since 1960, the water demand has more than doubled.
As a result, according to the World Resources Institute,
over a quarter of the global population faces extremely
high water stress risk every year. This means they utilize
over 80% of the available renewable water resources.

Agriculture plays a major role in this dynamic, consuming
about 70% of the world’s freshwater. Overwatering, poor
irrigation planning, and other inefficient practices deplete
already limited resources and leave less available for
other critical uses like drinking water. Then, there is an
increasing frequency and severity of droughts caused by


https://eos.com/make-an-analysis/ndvi/

climate change, intensifying pressure on agricultural systems.

In regions like Chiapas, Mexico, for example, only 4% of
agricultural lands are irrigated, and manual watering remains a
common practice in this agricultural powerhouse. However,
such an approach is labour-intensive and makes farmers
dependent on precipitation and vulnerable to uneven water
distribution. In larger agricultural landscapes, the irrigation
infrastructure is commonly met, but it is often simply outdated
and requires upgrades for more sustainable water
management.

Proper addressing of such inefficiencies requires a
combination of local knowledge and advanced tools capable of
delivering reliable, large-scale insights.

Satellite-based geospatial technologies, like those integrated
into EOSDA Crop Monitoring, provide the data needed to
bridge this gap. They offer insights into soil moisture levels,
precipitation trends, and vegetation health to help farmers and
decision-makers plan irrigation schedules more effectively.
Although satellite data cannot automate watering processes, it
enables smarter resource allocation, reduced water waste, and
adequate crop hydration.

Now that access to satellite imagery and analytics is affordable
worldwide, geospatial solutions are no longer limited to large-
scale operations. Smallholder farmers, too, can benefit from
these tools to enhance their water use efficiency and build
resilience against droughts and other climate-related
challenges.

Projections indicate that by 2050, even under optimistic
scenarios, an additional billion people will live under extremely
high water stress. The importance of geospatial solutions will
only grow, as they provide a practical pathway to optimizing
water use and ensuring that limited resources are managed
sustainably.

How Satellite Data Analytics Supports Efficient Water Use

To optimize water use in agriculture, you'll need detailed, up-
to-date, and accurate data about environmental conditions.
While manual observation and localized sensors can help
obtain it, satellites deliver a broader perspective as they cover
large agricultural areas and offer insights into soil moisture,
vegetation health, and weather patterns.

Tools that collect and process satellite data, also presentitin a
readable and visually intuitive way. EOSDA Crop Monitoring,
for one, transforms satellite imagery into user-friendly maps
and reports to help better understand the situation in the fields
in question. The platform highlights variations in crop health
within a field by using vegetation indices like NDMI, which
stands for Normalized Difference Moisture Index. Such data
enables farmers to adjust their irrigation schedules, focus
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water resources where they are needed most, reduce waste,
and eventually improve efficiency.

One example of this approach can be seen in Chile, where the
water management company Eficagua supports local farmers
in improving their irrigation practices. In this country, water
availability has declined by 10% to 37% over the past 30
years, and its limited resources and uneven distribution
present long-standing challenges for the locals.

Eficagua leveraged satellite analytics to provide farmers with
precise data on soil moisture levels and vegetation health. This
enabled them to make data-informed decisions about when
and where to irrigate. The results are improved accuracy in
irrigation planning, better allocation of resources across client
fields, and, ultimately, more effective farm water management.

Beyond water use optimization, satellite data analytics also
provides insights into the long-term impacts of agricultural
practices. If you regularly track changes in soil moisture and
vegetation health (or analyze historical data about it), you can
evaluate if your approach is sustainable. For instance, if over-
irrigation is leading to soil degradation, the data can prompt
timely adjustments to protect the land’s productivity.

The use of satellite data for water management represents a
practical way to navigate the challenges of resource limitations
and climate variability and make sure that each drop of water
is used effectively in addressing today’s agricultural needs.

Addressing Water Scarcity and Droughts with Satellite
Insights

Water scarcity and droughts increasingly threaten food
security in many regions. Agriculture is particularly vulnerable,
as it absorbs up to 80% of all direct impacts from droughts in
developing countries, according to FAO. A stark example here
is Syria, where in 2021, wheat production plummeted to 1.05
million tons — the lowest in nearly fifty years — down from 2.8
million tons in 2020.

Satellite data allows for tracking large-scale drought trends,
evaluating their impacts on crop health and soil moisture, and
making timely interventions with additional watering.

For instance, in lowa, where droughts are particularly severe,
farmers often face the challenge of maintaining their corn
crops under water-stressed conditions. They adapt in different
ways, such as planting drought-tolerant hybrids and modifying
field practices to retain moisture.

The U.S. Drought Monitor, a collaborative effort involving the
National Drought Mitigation Center, the United States
Department of Agriculture, and the National Oceanic and
Atmospheric Administration, informs farmers about the severity
and longevity of droughts in the region using satellite-derived


https://eos.com/products/crop-monitoring/

information. Such satellite analytics &
offers a broad perspective for
policymakers and water resource NOM
managers. By mapping drought-
affected areas at a regional scale,
decision-makers can allocate
resources more effectively,
ensuring that emergency measures
reach the most vulnerable areas.
This level of insight is invaluable for
addressing water scarcity
challenges that affect entire
agricultural systems.

For farmers, such drought
monitoring helps enhance their
preparedness and response
strategies. However, with even
more advanced tools, such as
EOSDA Crop Monitoring, they can
access detailed insights into the
state and weather trends of their
own fields to anticipate droughts
and plan interventions more
effectively.

When EOS Data Analytics was

looking into this lowa case, farmers

reported they had to drive around their fields to check if their
corn fields sustain the prolonged droughts well. With satellite
analytics, farmers can visually evaluate the state of their fields
using index maps and attend only the areas most suffering
from water scarcity.

Integrating satellite data into water management strategies
helps navigate the complexities of drought with greater
precision and adds an extra layer of preparedness.

Sustainability and Broader Applications of Satellite Data in
Water Management

Up to this point, we were exploring the use of satellite data
analytics in agriculture. However, water management extends
far beyond that and touches nearly every aspect of modern
life, from urban planning to ecosystem conservation.

In urban water management, satellite data already supports
the efficient distribution of water resources, helps monitor
reservoirs, and predicts demand spikes to help utilities plan for
periods of increased consumption.

For instance, in Europe, the SPACE-O project, funded by the
European Union’s Horizon 2020 Research and Innovation
Programme, used satellite imagery from Copernicus to
develop a water information system, an early warning system

Figure 2: The Yolo flood bypass in California diverts floodwaters from the Sacramento River away from Sacramento City.
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Figure 1: EOSDA Crop Monitoring helps compare the change in average moisture levels over the year. Image: EOS
Data Analytics

Image: Ken Lund

of water quality, and a tool for catchment risk assessment,
among others. Today, the project outcomes are integrated into
operational practices by various water utilities and
stakeholders to contribute to improved water management and
policy implementation.

China went as far as to develop digital twins for its water
management systems. It integrated data from millions of water
resource projects, including their meteorological satellites and
weather radars, to monitor and manage water resources
effectively both in rural and urban areas.

When satellite monitoring is available on a countrywide scale,
it also proves invaluable in disaster response, particularly in
the case of floods. When heavy rainfall leads to overflowing
rivers, satellite imagery can help quickly identify the extent of
the flooding, highlight areas at risk and guide emergency
responses.

On October 4, 2023, heavy rainfall took place in Sikkim, India,
and caused a massive flood that destroyed a dam and several
bridges. The Indian Space Research Organization utilized
satellite data to assess the situation and quickly revealed the
dramatic reduction of the surface area of the South Lhonak
Lake in North Sikkim. This assessment helped understand the
flood’s origin scale, coordinate relief operations, and provide
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emergency responses to the affected areas.

Later, the satellite data was also used to understand the
infrastructure damage and inform repair and rehabilitation
efforts.

In environmental conservation, satellite analytics contributed
to protecting freshwater ecosystems. Monitoring of river
basins and wetlands can help detect changes in water quality
and flow indicative of pollution or habitat degradation. For
example, identifying sediment buildup in a river can signal
upstream erosion or deforestation, which enables timely
intervention to restore the natural balance.

The important aspect of geospatial technologies in this regard
is the accumulation of satellite data over the years. Without it,
it would be impossible to evaluate the erosion of the
Bhagirathi-Hugli River bank in India in its middle stretch that
had been taking place between 1990 and 2020. The analysis
helped link it (and high sediment concentrations in the Hugly
estuary) to the upstream deforestation and land-use changes.
Then, the authorities planned and made interventions — such
as reforestation and promotion of sustainable land-use
practices among local communities — to address these
environmental issues.

The versatility of satellite data makes it a key tool for
addressing water management challenges across various
sectors. Whether it's ensuring equitable water distribution in
cities, mitigating flood risks, or preserving ecosystems, the
ability to monitor and analyze water resources on a global
scale is essential for building resilience in a changing climate.

Practical Cases of Using EOSDA Crop Monitoring In
Water Management

Farmers, agronomists, and
agricultural advisors often
face the challenge of
balancing limited resources
with the need for reliable,
efficient practices. This
also includes water
management, which
EOSDA Crop Monitoring
covers as well.

% CROP

®  monitoring

One of the platform’s most
valuable features is its
ability to provide up-to-date
information on soil
moisture. This data allows
users to identify areas
within a field that are at risk
of water stress.
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Integrate this information with weather forecasts available on
the platform, and you can plan irrigation schedules and ensure
that water is used only where it is actually needed.

Another key feature is the platform’s use of vegetation indices,
such as NDVI and MSAVI. The maps based on these indices
reveal stress areas caused by different factors, including
uneven water distribution.

The tool also allows the creation of multilayer maps to get an
even more consolidated picture of the fields' state. The Italian
company Primo Principio uses this feature extensively to help
its clients detect water stress in their vineyards early.

In this case, the company integrates data like moisture
indices, terrain elevation, and vegetation health, layered upon
one another in a single map. Using it, Italian viticulturists apply
irrigation with increased precision and make sure the grapes
they get taste exactly as expected.

EOSDA Crop Monitoring also brings benefits beyond the farm
level. Agricultural advisors, for example, can use the platform
to provide tailored recommendations to their clients and
improve overall productivity across multiple fields. Similarly,
policymakers, water resource managers, and researchers can
leverage aggregated data to better understand and explain
regional trends and come up with more effective water
allocation strategies.

A prominent example here would be Serhii Klimov, a professor
at the National University of Water and Environmental
Engineering in Rivne, Ukraine. His colleagues, have been
studying the consequences of the Kakhovka dam destruction
and looked into the NDVI and NDMI maps to determine the
water stress and calculate the soil productivity lost due to
disrupted irrigation.

Variablo rate applicadion

Figure 3: One of the multilayer maps created by Primo Principio in EOSDA Crop Monitoring.

Image: EOS Data Analytics.



The Future of Geospatial
Technologies in Water
Resources Management

As satellite analytics and artificial
intelligence advance, geospatial
tools become even more
accessible and powerful. The
increasing pressure on global
water resources continues to
drive innovation in this field.

The integration of Al into satellite
data analytics platforms looks
especially promising, as Al
algorithms can process vast

= CROP

amounts of data more quickly e enionng
and accurately than ever before.

For instance, machine learning models

can predict future droughts based on historical weather
patterns and soil moisture trends, giving farmers and
policymakers more time to prepare. Such models already
exist—the DroughtCast model in the U.S. and Extreme
Gradient Boosting in China’s Pie Mountains, to name a few—
and they continue to improve as more data is collected.

Another area of growth is the increased availability of high-
frequency, moderate-resolution satellite imagery. While ultra-
high-resolution remains costly, frequent updates from less
technological satellites provide a detailed and dynamic view
of changing environmental conditions. In water management,
such timely information can be critical for effective decision-
making.

Collaboration between sectors is also likely to keep shaping
the future of geospatial technologies. Just like the America’s
Water Initiative does today.

Launched in 2015 by the Columbia Water Center in the US, it
aims to tackle the country’s water infrastructure challenges
through collaborative efforts among academic institutions,
government agencies, and private industry. By partnering with
organizations like the U.S. Geological Survey, the initiative
has already advanced climate forecasting techniques to
assist in drought and flood prediction and now guides water
and energy savings in agriculture.

Partnerships like this between government agencies, private
companies, and research institutions will help develop not
only solutions but also new tools and methodologies tailored
to specific water management challenges, just like the digital
twin approach in China mentioned above does.

The future of water resources management lies in harnessing

Figure 4: NDVI and NDMI maps of the fields not far from the Kakhovka reservoir for the 2022 season.

Image: Serhii Klimov

these advancements responsibly. By combining cutting-edge
technology with local expertise, we can create sustainable
solutions that balance the needs of people and the
environment.

The Future of Geospatial Technologies in Water
Resources Management

Effective water management is essential for addressing the
growing challenges of water scarcity, droughts, and increasing
agricultural demands. Geospatial technologies, particularly
satellite data analytics, offer practical solutions to optimize
water use and enhance sustainability across various sectors.

By providing actionable insights into soil moisture, vegetation
health, and precipitation trends, tools like EOSDA Crop
Monitoring empower its users to make informed decisions that
minimize waster and improve resource efficiency. Real-world
examples, such as improved irrigation planning in Chile and
the potential applications in drought-stricken areas like lowa,
highlight the versatility and impact of these tools.

Beyond agriculture, satellite data is transforming urban
planning, disaster response, and environmental conservation.

As advancements in technology continue to make satellite
data more accessible and affordable, its role in water resource
management is expected to grow. However, the balance
between productivity and sustainability lies in the integration of
such tools with local knowledge and expertise.

Geospatial technologies are not a one-size-fits-all solution, yet
they provide an invaluable perspective to guide smarter water
management practices in an increasingly resource-constrained
world.

INDUSTRY
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SLCDPU field crews leverage Trimble and Esri_sblu;ions to manage infrastructure in downtown Salt Lake City.

GIS-Connected
Workflows Boost
Efficiency,
Decision-Making
and
Communications

By Matt Sprague
Market Manager — Local Governments
Trimble’s Owner & Public Sector

ermitting, licensing and right-of-way management
P are common workflows that often bottleneck

community development and construction projects.
Questions about location are at the core of these critical
workflows. GIS analytics offer a solution, giving
government agencies insights and visibility to streamline
processes, maximize resources and accelerate

community development success.

Traditional, paper-based permitting solutions have proven
cumbersome and inefficient. Manual data entry, filing and
reporting require significant resources. Project tracking
and schedule management also demand considerable
resources for routine tasks that could be automated. Data
is often stored in multiple locations and formats, fueling
additional issues such as duplicate work and creating

communication roadblocks with key stakeholders.

Today, more and more municipalities recognize the
advantages of integrating two foundational systems —
permitting and GIS. A geospatial data-driven permitting
approach creates game-changing opportunities to
advance community development through streamlined
processes and insight-driven decision-making.

GIS-centric permitting solutions, such as the recently
released Trimble Unity Permit, deliver permitting,
licensing and land management capabilities that
streamline public and back-office operations to help
efficiently manage not just permits and licenses, but also



https://assetlifecycle.trimble.com/en/products/software/unity-permit

rights of way and code enforcement.

Streamlining Permitting Processes

In November 2023, the Salt Lake City Department of Public
Utilities (SLCDPU) deployed Trimble’s permitting software to
improve processes and efficiency. Trimble’s permitting
solution integrates seamlessly with the industry-leading GIS
capabilities of Esri's ArcGIS, providing a holistic GIS-centric
solution that is unique in the software marketplace.

Previously, work order data was separate from permitting
data. According to SLCDPU officials, this disconnect led to
fragmented information across multiple systems and paper
trails, resulting in data silos and communication gaps. The
disjointed process also made it difficult to track permitting
workflows and oversee projects from start to finish.

With the adoption of Trimble’s GIS-centric solution, permitting,
licensing, inspection and plan review processes have been
completely digitized and streamlined. Digital workflows
improve the management of permitting activities for utility
construction related to new developments, site development,
subdivisions, new residences, residential remodels,
demolitions, fire flows, dry utilities and more. The digital
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solution also tracks capital improvement projects and
infrastructure permitting activities, such as installing new
water services, water service repairs, sewer line and lateral
construction and maintenance, sewer burst repairs and right-
of-way permits.

The robust permitting solution — specifically the public
access component — includes a user-friendly public portal
that makes public-facing permitting activities intuitive and
efficient. The the online portal allows residents and
contractors to fill out applications, check the status of pending
projects and submit important documents.

Consolidating previously siloed permitting and asset
management data and workflows into one cohesive
system of record has significantly improved organizational
efficiency.

Now, permitting details, inspection information and work
orders are easily accessible. Project data is available without
logging into separate systems. Additionally, all public assets
and permits are in a searchable format, and field crews can
attach specific case information, such as photos, comments
and related files.

Figure 1: SLCDPU surveying crews use Trimble hardware and software to capture field data.


https://www.esri.com/en-us/arcgis/geospatial-platform/overview

Configurability is another key benefit of the digitized system.
Tailored templates have been created to streamline
automated workflows. For example, selecting a meter size
automatically generates a corresponding work order, and
indicating a water main, triggers an inspection and survey
that are attached directly to that case.

Enhancing Communications and Collaboration

The City of Round Rock, Texas, is also embracing integrated
GIS-centric solutions to streamline permitting and asset
management workflows. The digital solutions have improved
operational efficiencies and internal collaboration. Data
visualization functionality has had a dramatic impact on
communication and interaction with external stakeholders.

Serving a population of 135,000 people, Round Rock, like
most communities of this size, receives a steady flow of
resident-submitted service requests. A mobile app created by
the City — RRTX Mobile — enables residents to submit
electronic requests. All data from the app is populated in
Trimble’s permitting software, where it can be visualized in
Esri’'s ArcGIS.

Web maps and dashboards within ArcGIS allow city officials
to analyze and filter service request data by type, cost,
status, date submitted and more. Bivariate maps and
dynamic pie charts organize data by color and size for easy
interpretation. These digital features and functionalities
replace static reports with more detailed and actionable
insights that drive effective, two-way communication with
team members and constituents alike.

INDUSTRY

Extending Applications with GIS-Centric Systems
Beyond permitting, licensing and right-of-way management,
an integrated GIS-centric solution provides a connected data
environment from the initial planning and design phase
through construction, operations and maintenance.

Since 2022, the Garland (Texas) Water Department has
integrated remote earth observation technology into its digital
arsenal. Satellite surveys help detect water leaks in the
system for asset maintenance. This leak detection
maintenance program reduced non-revenue water usage by
more than 10 per cent in the first year.

Building on this achievement, Garland officials are how
testing the technology to identify sewer line defects. The pilot
program has successfully found voids, root penetration and
cracks that cause exfiltration. These efforts aim to prevent
water loss and wastewater exfiltration and minimize water
contamination.

Without a doubt, GIS-connected workflows eliminate
challenges from disconnected data, providing a single,
reliable system that supports permitting, licensing and right-
of-way management. When used as part of a holistic
approach, local governments and utilities can expand the
benefits of efficiency, performance and cost savings across
the asset lifecycle — from planning, design and construction
through operations and maintenance.
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Pix4D For Water
Resource
Management:
Sediment
Measurement
and Ocean
Cleanup

By Pix4D Contributors
Pix4D
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The agriculturalireservoir before draining—photagraphed by a drone and obstructed by trees.

eospatial technology can address diverse

challenges in water resource management. Two

compelling use cases demonstrate its versatility:
sediment measurement in Japan's agricultural reservoirs
and pollution monitoring for The Ocean Cleanup in
Malaysia.

Precise Sediment Measurement with Geospatial
Technology

Sediment is matter that settles at the bottom of reservoirs,
affecting water storage and quality. In order to ensure a
reservoir's extended lifespan, precise mapping and
continuous tracking of sediment accumulation is crucial.
The Toyama Prefecture Land Improvement Business
Association Federation in Japan, commonly known as
Midori Net Toyama, conducted a case study at an

agricultural reservoir, assessing the impact of
photogrammetry on accumulation tracking.

Pix4D spoke with an engineer and a manager from Midori
Net Toyama, to gain further insights into the results,
particularly their experience of successfully merging
terrestrial and aerial data using the PIX4Dcatch with RTK
workflow and drone imagery to increase accuracy.

What Were the Main Insights Gained from This Case
Study?
The case study revealed three key insights:
e By measuring the accumulated sediment in the
reservoir using photogrammetry we managed to
improve accuracy by 70% compared to the conventional
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approach of hiring a surveyor with a cumbersome to set items and place control points. | used to use
equipment. photogrammetry software from other companies, but because
o For areas that could not be captured by drone, we of this | now regularly use PIX4Dmatic.
supplemented with a phone and PIX4Dcatch and an
RTK device, effectively merging the data for accuracy What Were the Results of the Case Study?
o Pix4D software made it easy to report and share the Ground scanning allowed us to accurately reproduce areas
reservoir's 3D model that are difficult to photograph from the air. It took only 15
minutes to obtain GCP position information with PIX4Dcatch,
Did You Run Into Any Issues? reducing work time. Traditionally, a surveyor using surveying
We aimed to calculate the amount of sediment at an equipment would take an entire day (around 8 hours) — just to
agricultural reservoir in the mountainous area of Toyama acquire the data. Using PIX4Dcatch enabled us to drastically
City. These reservoirs are crucial for agricultural water supply reduce the amount of work required.
and serve as vital infrastructure for disaster prevention,
particularly flood control. To understand the decrease in The quality of the output also improved, and the ability to
water storage capacity, we first drained the water from the generate clear 3D models instead of 2D drawings with points
reservoirs, and then we measured the amount of sediment and lines allowed for smoother reporting and facilitated
deposited on the bottom. However, capturing the images information sharing. Agricultural infrastructure, such as
from above with a drone proved challenging due to reservoirs and agricultural waterways, are maintained at the
obstructing trees. To address this issue, terrestrial scanning expense of local farmers, and it helps to improve their
with a smartphone with the PIX4Dcatch app became understanding by showing the condition of the facilities using
essential. numerical values or 3D models.
How Did You Create A 3D Model from Terrestrial and Since we often conduct drone surveys at other sites, we feel
Aerial Imagery with Pix4D? that PIX4Dcatch is useful in many situations to supplement

areas that are difficult to photograph from the air. Overall,
using photogrammetry and the integration of PIX4Dcatch has
helped reduce our workload whilst ensuring greater precision.

We took images from above using a drone and then scanned
the ground using PIX4Dcatch, creating a three-dimensional
model from each (drone and phone), using PIX4Dmatic. The
two models were merged and filtered using third-party
software, and we could then calculate the volume of
sediment.

The Ocean Cleanup at Work with Pix4D In Malaysia
Pollution worldwide is clogging up our rivers and getting swept
into major waterways, eventually ending up in the Ocean. This
is a problem that strikes at all levels of the ecosystem,
damaging delicate habitats and balances in the natural world.

We found the_location of ground control points (GCPs)
through PIX4Dcatch'’s single-point measurement function,
eliminating the need for
surveying equipment like
a total station*

By simply attaching the
RTK device to a
smartphone and walking
around the object, even
young, inexperienced
staff can quickly and
accurately grasp the
situation on-site in a short
amount of time.

We used PIX4Dmatic for
processing; it has a GUI
that is friendly to
beginners and is an easy- i
to-use SFM processing : A m

that all | lex & UpenSirestap cantiibulors, : o
ftwar W
software that allows you Figure 1: On the left is the project captured on the ground using PIX4Dcatch, and on the right are captures from the sky with a drone.

*Finding ground control points is now even easier, with PIX4Dcatch's new AR Points!


https://www.pix4d.com/blog/PIX4Dcatch-tag-detection/
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It's not just nature that is
affected - our own waste
can get caught in boat
motors or cause problems
for infrastructure. 2 million
tons of plastic waste end up
in the oceans annually - but
it doesn’t have to. There
are ways to prevent waste
from washing into different
water bodies.

The Mission Behind the
Ocean Cleanup

The Ocean Cleanup is a
non-profit organization
founded in 2013. They have
projects around the world
that is focused on
intercepting trash before it
reaches the sea, as well as
cleaning up what is already
in the oceans.

In the data monitoring team
of The Ocean Cleanup,
David Higgins is operating
out of Australia to work on
projects across Oceania
and South East Asia. The
Ocean Cleanup deploys
Interceptors to remove
waste, and these systems
are carefully monitored
according to flood levels,
rain patterns, and changes
to environmental
conditions.

However, during the Covid
pandemic, the teams were

Figure 3: Orthomosaics created with PIX4Dcloud can measure distances while 3D models can be used to measure volumes.

separated by travel restrictions and quarantine periods. This assist environmental monitoring and protection projects?

is where drone mapping and photogrammetry came in. A

local pilot could travel to the river sites, fly a drone, and share When The Ocean Cleanup selects a new site along a river,
the data online with the analysis team in Rotterdam. Thanks they initially use Google Earth to find an approximate

to PIX4Dcloud, this drone imagery was then converted into appropriate location. Then, they visit the place with drones. A
2D and 3D maps of the areas. David could see the exact pilot will fly the area and gather aerial data with the drone to
condition of the river in terms of pollution and how channel get site awareness. The results are then processed with
geomorphology was influencing its behavior. This workflow PIX4Dcloud to get a 2D orthomosaic of the site. This map will
became a routine part of The Ocean Cleanup’s analysis and be used to annotate, measure, and plan the next stages of
helped them to better plan their Interceptor deployments. the field assessments and project.

Drone Mapping for Environmental Protection The Interceptor Original, the primary technology deployed in

So how can you set up a drone mapping workflow that can rivers by The Ocean Cleanup, uses a barrier and conveyor



belt to divert plastic to the
shore from the stream.
There are various
configurations of these
systems that can be
deployed according to the
shape and size of the
river. The team uses maps
from PIX4Dcloud to help
them decide which model
to install. PIX4Dcloud is
also used by the team for
volume calculations. Over
the course of rainy and dry
seasons, plastic waste will
build up in sections and
then be washed away in a
flood. The Ocean Cleanup
team can measure the
build-ups of waste to help
them calculate how much is washed away during flood
events. This assists their wider research projects associated
with analyzing and preventing further marine pollution.

Obstacles to Drone Mapping
There can always be challenges to drone mapping projects.

In these Ocean Cleanup ones, they are working with rivers.
The changing course of the water can be quite problematic for
the team, resulting in a need for frequent, reliable surveys.

In addition, the river bed and shore can be very varied terrain.
The drone needs to fly high enough to get overlap between
images to capture enough data for use in processing. This is a
challenge for drone pilots as there are strict drone laws in
some of the countries they work in, requiring a careful balance
between flying high enough to gather the right data and
ensuring they stay within drone control regulations.

Making a Success Out Of Drone Mapping
Using drone mapping for conservation and environmental

Figure 4: Rivers change frequently, and changes can be identified with drone mapping.

protection project is a growing methodology. Pix4D
technology has been put to work in mapping the Amazon
rainforest in Peru, identifying endangered species in
Portugal, and tracking reforestation efforts in Malawi. The
benefits of an aerial perspective that can be accurately
measured, analyzed, and shared are appealing to people
across the globe.

Although The Ocean Cleanup started using this form of drone
mapping as a result of Covid restrictions, they are now
implementing Pix4D mapping technology across their
projects around the world, including Jamaica, the Dominican
Republic, and Guatemala.

Aerial mapping provides more information about a site than is
available on the ground and is helping The Ocean Cleanup
deploy new equipment as well as monitor their current trash
interceptors.
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https://gistam.scitevents.org/

From Imagery To

Impact: How High-

Resolution Aerial
Data Transformed
Water
Sustainability

Efforts In Southern
California

By Hexagon
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Due to periodic droughts and the growing impacts of
climate change, the region faces urgent challenges when
it comes to managing its limited water resources.

I n Southern California, water scarcity is a critical issue.

The Rancho California Water District (Rancho Water)
serves more than 150,000 residents across a vast 100,000-
acre area. Located southeast of Los Angeles, the district
provides water and wastewater services via 39 reservoirs,
sourcing supplies from natural and treatment facilities.
Faced with such a large and diverse service area, Rancho
Water is tasked with optimising water use and promoting
sustainability through innovative technological solutions.

One of the district’s key initiatives has been identifying and
mapping land cover types to optimise water usage,
especially in residential areas where turf and landscaping
can account for a large portion of water consumption. To
meet regulatory requirements and ensure efficient water
distribution, Rancho Water collaborated with DCSE Inc., a
consultancy with expertise in GIS engineering and resale
partner of Hexagon’s HXGN Content Program, to carry out a
comprehensive project aimed at improving water
conservation in the region.

Saving Water Against Regulatory Pressures
California’s droughts and the growing impact of climate
change have brought stricter regulations for water
conservation. Rancho California Water District (Rancho
Water) needed to comply with rules set by the California
Department of Water Resources (DWR), particularly



focusing on ‘non-functional’ turf — decorative grass in areas
like medians and plazas that have no practical use. Under
state law, these areas cannot be watered with potable
water, even outside of drought periods.

In 2023, Rancho Water wanted to identify non-functional
turf areas within its 100,000-acre service area, classify land
cover types across individual parcels, and assess the water
needs associated with various landscaping features. There
were two key goals: to ensure compliance with state
conservation mandates and to support the district's Turf
Replacement Programme, which incentivises homeowners
to replace water-intensive grass with drought-resistant
plants.

Using Aerial Imagery to Classify Land Cover
Traditionally, aerial imagery has been used to classify land
cover types, but the resolution and accuracy of the data play
a critical role in the success of such projects. Initially, DCSE
used free imagery from the U.S. Department of Agriculture,
which had a spatial resolution of 60 centimetres (cm). This
accurately classified land types by 94%, on average.

However, this resolution caused issues when distinguishing
between turf and trees. The similar image signatures of
healthy grass and trees meant that they were misclassified at
a rate of up to 15%. These results are okay for some
applications — combining irrigated turf and trees into one
class is actually acceptable for DWR requirements. However,
Rancho Water required a higher level of precision because,
to them and their residents, every drop of water matters.

To address this challenge, DCSE turned to Hexagon’s high-
resolution aerial imagery from the Hexagon Content Program
— an expansive database of high-resolution aerial imagery,
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elevation data, 3D models and analytics across the United
States and Western Europe. With imagery offering a resolution
of 15 cm, as well as elevation data from a digital surface model
(DSM), the team was able to significantly improve the
accuracy of the classifications. The 15 cm imagery allowed the
team to better distinguish between turf and trees, with a
classification accuracy exceeding 96%. Moreover, the DSM
data enabled them to apply a height filter, further refining the
analysis.

Enhanced Accuracy with High-Resolution Data

This improved level of precision was essential for Rancho
Water, as it allowed the district to make more informed
decisions regarding water usage, turf replacement, and
compliance with regulations.

By combining spectral data with height information, the model
could separate tree canopies from turf, allowing the district to
identify which areas could be included in turf replacement
programmes and which required special attention due to non-
functional turf regulations.

The GIS coordinator at Rancho Water, Liviu Rosu, said “The
accurate classifications and measurements provided by
Hexagon’s high-resolution imagery and elevation data enable
districts to fulfil state mandates while also delivering fair and
equitable services to our water users.”

Supporting Water Conservation and Decision-Making

The data collected and processed through these measures
provides Rancho Water with actionable insights that support
better decision-making for water management. By identifying
non-functional turf and classifying land cover accurately, the
district can optimise irrigation practices, manage water use
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Figure 1: When 60-centimeter resolution aerial imagery (left) was used to generate a land cover map (right), the model misclassified the trees as grass.
(Source: DCSE, Inc.)



more efficiently, and engage with homeowners to reduce water
consumption.

“The accurate classifications and measurements provided by
Hexagon’s high-resolution imagery and elevation data enable
districts to fulfill state mandates while also delivering fair and
equitable services to our water users,” said Liviu Rosu, GIS
Coordinator at Rancho Water.

Through the integration of Hexagon's high-resolution aerial
imagery and DSM data, Rancho Water is making strides in its
water conservation efforts. With the new insights provided by
DCSE and Hexagon, the district is not only complying with
state regulations but also paving the way for more sustainable
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and efficient water management throughout Southern
California.

Supporting Water Conservation and Decision-Making
Water sustainability is a crucial issue. By leveraging high-
resolution imagery, LIDAR technology, and advanced data
analysis, organisations like Rancho Water can make smarter,
more informed decisions to improve water usage. High-
resolution aerial imagery and elevation data will continue to
play a vital role in supporting these efforts, especially with the
development of hybrid sensors that can capture multiple data
types at once. These will help towns and cities navigate the
challenges posed by drought and climate change.

=
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Figure 2: After leveraging 15—centimeter aerial imagery and elevation data, the misclassified trees in Figure 1 were classified correctly and the turf areas, such as
the narrow strips of decorative turf, were shown in more detail. (Source: DCSE, Inc.)
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Figure 3: Land cover classification is more precise using 15-centimeter resolution imagery (right) compared to when 60-centimeter imagery was used (left).
(Source: DCSE, Inc.) to measure volumes.
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IBM and NASA Launch Prithvi-EO-2.0
for Advanced Geospatial Analytics

In collaboration with NASA, IBM has
launched the Prithvi-EO-2.0 Platform, a
groundbreaking geospatial Al tool
designed to tackle critical environmental,
social, and economic challenges. With its
cutting-edge technology, extensive
datasets, and open-source foundation,
this platform is redefining how geospatial
data is processed and applied. At the
heart of this initiative is Prithvi-EO-2.0,
the latest Al model within the platform.
With 600 million parameters, it is six
times larger than its predecessor, which
was already the world’s largest geospatial
Al model upon its release in August 2023.

US-Bahrain Geospatial Initiative
Boosts Regional Security

The United States and Bahrain have
embarked on a transformative
partnership with the launch of the
Geospatial Acceleration Initiative
under the Comprehensive Security
Integration and Prosperity Agreement
(C-SIPA). This initiative aims to
enhance regional security and military
coordination through the development
of cutting-edge geospatial datasets.
The collaboration focuses on creating
advanced hydrographic, aeronautical,
and topographic data. These datasets
are critical for improving military
navigation, ensuring maritime security,
and supporting regional operations.
Such capabilities bolster Bahrain’s role
as a strategic partner in the Gulf
region while reinforcing US-Bahrain
ties.

India-US Geospatial Alliance Boosts
Trade Prospects

The India-US Geospatial Alliance has
set an ambitious target to expand
bilateral trade in geospatial
technologies from the current $2.5

billion to $10 billion by 2030. This
initiative aims to deepen technological
cooperation, drive innovation, and
unlock economic opportunities across
sectors like defense, disaster
management, urban planning, and
climate resilience. The announcement
came during the fourth India-USA
Space and Geospatial Business
Summit held in Hyderabad. Experts at
the event emphasized that shared
investments in technology, policy
alignment, and manufacturing could
accelerate progress globally.

China Launches GEOVIS Cloud for
Public Data Access

China recently unveiled the GEOVIS
Cloud Open Platform, an innovative
cloud-based service to enhance
access to remote-sensing data and
aerospace information. Launched on
Friday, this platform is designed to
make satellite data more accessible,
supporting smart agriculture, urban
planning, environmental protection,
traffic monitoring, and disaster
response. By offering common remote-
sensing products like vegetation
ecology, water resources, soil data,
and atmospheric information, the
platform lowers the entry barrier for
users seeking to leverage advanced
aerospace technology.

NASA and Microsoft’s Earth Copilot
Al Initiative

Microsoft and NASA have partnered to
launch the Earth Copilot Al Initiative, a
transformative tool designed to simplify
access to NASA's vast Earth science
data. The Earth Copilot Al Initiative
utilizes Microsoft Azure and OpenAl
technologies to make complex
datasets more accessible. The platform
eliminates the need for specialized
technical knowledge by enabling
natural language interaction, making
Earth observation data available to a
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wider audience. The initiative has been
integrated into the NASA VEDA
(Visualizing Earth Data and Analysis)
dashboard, enhancing its functionality
with Al-powered tools for better
visualization and analysis of
environmental data. The integration of
Earth Copilot enhances its capabilities
by providing Al-powered insights,
enabling faster and more effective
solutions.

India Launches Geospatial Data
Interface for Enhanced Data

Sharing

The Ministry of Science and Technology
recently launched the Integrated
Geospatial Data-sharing Interface (GDI),
a new initiative to streamline access to
geospatial data in India. The
announcement was part of the wider
Operation Dronagiri, a campaign focused
on harnessing technology for enhanced
spatial data sharing and application. The
Geospatial Data Interface is designed to
be a central hub for accessing a wide
range of geospatial datasets, covering
areas such as urban planning,
agriculture, disaster response, and
infrastructure management. By
integrating multiple data sources, the
Geospatial Data Interface allows for the
efficient sharing and visualization of
spatial information.

UNOSAT Empowers Bhutan’s
Geospatial Skills for Resilience
Bhutan, a landlocked country nestled in
the Eastern Himalayas, faces
significant environmental challenges
due to climate change. With its fragile
ecosystem, including 2,700 glaciers,
the nation is increasingly vulnerable to
natural disasters such as floods and
landslides. In response, Bhutan has
partnered with the United Nations
Satellite Centre to strengthen its
geospatial skills for resilience through
advanced geospatial technologies.


https://catalogue.gsx.org.in/
https://www.earthdata.nasa.gov/dashboard/
https://www.earthdata.nasa.gov/dashboard/
https://www.earthdata.nasa.gov/dashboard/

Rezatec Launches Advanced
Geospatial Al for Dam Monitoring
Rezatec has launched a groundbreaking
solution for dam operators with its
enhanced geospatial Al platform for dam
monitoring. This cutting-edge platform is
set to transform how dam safety and risk
management are approached, integrating
satellite data with powerful Al analytics to
create a holistic view of potential risk
awareness. The geospatial Al for dam
monitoring platform centralizes dam
record management by digitizing all
critical dam information. This includes
data on ground motion, seepage, and
downstream hazards

IIT Delhi Develops Tool for Automated
Mapping of Landslide Events
Researchers from IIT Delhi have
introduced a groundbreaking tool, ML-
CASCADE, aimed at Automated
Mapping of Landslide extents using
satellite data. This cloud-based
machine learning tool is designed to
provide rapid and accurate mapping of
landslides, which is essential for post-
disaster damage assessment. ML-
CASCADE simplifies the process of
Automated Mapping of Landslide
Events by requiring only two inputs:
the approximate date and location of a
landslide. Once these inputs are
provided, the tool can map a complex
cluster of landslides in five minutes,
while simple landslides are mapped in
just two minutes. This swift mapping
process improves on traditional
manual methods, which are time-
consuming and often inaccurate,
particularly in remote or vegetation-
sparse areas.

USGS Uses Remote Sensing for
Groundwater Mapping in Kenya
Groundwater mapping in Kenya has
received a major boost through the use
of remote sensing technologies,

spearheaded by the U.S. Geological
Survey (USGS), USAID, and Northern
Arizona University. Remote sensing is
at the heart of this initiative, providing
advanced tools to help identify
potential groundwater sources in the
region, especially in areas suffering
from arid conditions.

Costa Rica Launches Statistical
Geoportal To Enhance Decision-
Making

The National Institute of Statistics and
Census (INEC) in Costa Rica has
introduced a groundbreaking tool, the
Costa Rica statistical geoportal,
designed to integrate statistical and
geospatial data. This initiative is set to
enhance decision-making and foster
evidence-based public policies.
Developed with the support of ECLAC
(Economic Commission for Latin
America and the Caribbean) and the
European Union, the geoportal
strengthens the country’s data
infrastructure by offering territorially
disaggregated information.

Nigeria Geodetic VLBI Project: A
Leap in Geodesy and Technology
Nigeria recently marked a significant
milestone in its scientific and
technological landscape with the
groundbreaking ceremony for the
country’s first Geodetic VLBI project.
This project is a collaboration between
Nigeria and China’s Shanghai
Astronomical Observatory (SHAO) and
aims to elevate Nigeria's role in global
geodesy and space science. This
technique is crucial in geodesy, the
science of measuring and
understanding the Earth’'s geometric
shape, orientation in space, and gravity
field. VLBI plays a vital role in tracking
tectonic plate movements, studying
Earth’s rotation, and monitoring deep-
space phenomena.
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Ginan an Open-Source Real-Time
Positioning Correction Service
Ginan is part of the Positioning
Australia initiative, funded by the
Australian Government and led by
Geoscience Australia. The program
aims to deliver accurate and reliable
positioning services across Australia,
supporting a wide range of industries
from agriculture to construction. This
program includes collaboration with
international academic institutions and
companies like FrontierSl, ensuring
that Australia remains at the forefront
of GNSS technology. The combination
of government support and open-
source accessibility makes Ginan a
dynamic force in advancing global
navigation systems through its open-
source real-time positioning correction
service.

Oman First Satellite Launch: A
Major Leap in Space Technology

Oman has achieved a significant
milestone in space technology with the
Oman First Satellite Launch (on
November 11 2024) of its pioneering
satellite, “OL-1.” The launch, represented
by Oman Lens Company, signals the
Sultanate’s official entry into the global
space sector, showcasing its
commitment to technological innovation
and data-driven solutions.

Access to ISRO’s NavIC Soon on
Your Phone

India’s navigation capabilities are
advancing as ISRO expands NaVIC
(Navigation with Indian Constellation) to
civilian use and access to mobile
phones. Recent updates by Qualcomm
have enabled NaVIC compatibility in
mobile phones, allowing direct signal
reception. This new capability eliminates
the need for additional hardware,
enabling users to benefit from NaVIC's
precision.
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