SCOR WG 172 “Oceanic Salt Intrusion into Tidal Freshwater Rivers (SALTWATER)”

1. Brief summary with the main highlights (200-300 words)

The overall goal for WG172 is to develop a global synthesis of the emerging topic on saltwater
intrusion into tidal freshwater rivers, discern the roles of global climate change and local
oceanic/estuarine processes in driving this saltwater intrusion, make recommendations for observing,
modeling and analyzing saltwater intrusion, and provide training to early-career scientists. Over the
past year we organized a special session at the 2026 Ocean Science Meeting in Glasgow, held the
second in-person annual meeting in conjunction with the Ocean Science Meeting, and held monthly
virtual meetings. We continued to make progress on the synthesis analysis of the three topics
identified during the first in-person meeting and submitted a meeting summary of the second in-
person meeting to the Bulletin of American Meteorological Society. The three topics discussed were:
(1) intercomparison of saltwater intrusion processes in estuaries and tidal rivers; (2) remote effects of
coastal and oceanic processes on saltwater intrusion into estuaries; (3) ) mixture of oceanic and
riverine waters with different salt ion compositions and its effect on salinization in tidal rivers. We also
made preliminary planning for a summer school in 2027 at the University of Granada, Spain, obtained
partial support from the University of Granada, and are exploring other means of funding support.

2. Activities since previous report to SCOR (e.g., virtual or in-person meetings, email discussions,
special sessions). Limit 1000 words

Over the past year (July 2025 — June 2026) our working group held regular zoom meetings on the 4"
Thursday of every month (except when we had conflicts such as the in-person meeting and major
conferences). Each meeting lasted for two hours: with the first hour devoted to subgroup discussions
and the second hour directed at general issues for the entire working group. At the first in-person
meeting held in June 2025, we identified three topics for the synthesis activities and formed three
subgroups: (1) intercomparison of saltwater intrusion processes in estuaries and tidal rivers (SG1, lead:
Debora Bellafiore); (2) remote effects of coastal and oceanic processes on saltwater Intrusion into
estuaries (SG2, lead: Charita Pattiaratchi); (3) mixture of oceanic and riverine waters with different salt
ion compositions and its effect on salinization in tidal rivers (SG3, lead Rich Pawlowicz). Subgroups 1
and 2 met bimonthly and alternated every other month. The smaller Subgroup 3 had several focused
discussions.

Bimonthly Subgroup 1 (SG1) meetings: SG1 sought to tackle the unambiguous quantification of
saltwater intrusion in estuaries and tidal rivers, including calculation of saltwater intrusion length,
statistics of saltwater intrusion, and identification of its main controlling mechanisms. We identified
the key parameters thought to determine the quantification of saltwater intrusion in estuaries,
examined the spatial and temporal variability of various forcing mechanisms and their effects on the
saltwater intrusion, and evaluated the observational and modelling approaches used to resolve salt
intrusion dynamics at different time scales (e.g. intratidal, spring-neap, seasonal, multi-decadal, climate
scale). The WG members have also collated info on a number of estuaries in Asia, Africa, Europe, South
and North America, and plan to use them as case studies for the cross-comparisons and synthesis
analysis of saltwater intrusion.




Bimonthly Subgroup 2 (SG2) meetings: Coastal sea level changes may influence how far seawater
penetrates into estuaries, but this topic has received much less attention than river flows and
estuarine salt transport processes. SG2 has identified a number of processes that are known to
transmit coastal sea level fluctuations into estuaries, including high frequency (seconds to hours)
waves such as infra-gravity waves, continental shelf seiches, edge waves, and storm surge,
intermediate frequency (hours to days) processes such as tides, weather systems, and continental
shelf waves, and low frequency (seasonal, interannual, decadal and geological) oceanic processes
such as changing oceanic circulation/currents, nodal tides, ENSO, and PDO/NAO etc. The focus of SG2
activities has been to identify those processes that also induce salinity changes inside the estuaries,
not only through enhanced saltwater intrusion due to higher sea level but also through the import of
higher salinity oceanic water into the estuaries.

Subgroup 3 (SG3) meetings: SG3 activities began with a global synthesis of salt ions in rivers that
showed a composition that may differ substantially from the oceanic composition. Although the salt
content in rivers pales in comparison with that of the ocean and is expected to only produce small
changes in water density in most estuaries, the effects of riverine salts in the tidal fresh zone where
water intakes are located remain unclear. More importantly, the conductivity measurements widely
used in water quality monitoring cannot be used to infer salinity values due to the varying salt ion
composition. SG3 selected two rivers for focused discussions: the Delaware River that is experiencing
increasing threat of salt contamination of drinking water supply and the Weser River that is facing
severe salt pollution from potash mining etc. We invited external experts to participate in these
discussions, including Bob Chant and Dave Ralston from the US and Roland Hesse and Rainer Feistel
from Germany.

October 2025: Three members of our WG (Ming Li, Hans Burchard and John Largier) participated in a
NSF-sponsored workshop in Philadelphia. The workshop theme was the salinity squeeze on tidal fresh
rivers — effects of saltwater intrusion and freshwater salinization. The workshop brought together an
interdisciplinary team of researchers and stakeholders, including hydrologists, oceanographers, water
resource managers and decision makers. Since our WG consists mostly of oceanographers, it was
helpful for us to hear hydrologists’ perspectives on salinization in rivers and exchange our views on
the role of oceanic saltwater intrusion in raising the risk of salt contamination in tidal rivers.

February 2026: The second in-person annual meeting was held at the University of Strathclyde in
Glasgow on 12-13 February. Eleven WG members attended the meeting in person and a few others
joined online. Five external exports also joined our meeting, including early career scientists Karoline
Rummel and Camille Lam-Detrait. The meeting had two sessions and synthesized the key findings
from the year-long discussions among subgroups 1 and 2. In addition, Wouter Kranenburg from TU
Delft gave an invited talk on the global increases of salt intrusion in estuaries under future
environmental conditions. SCOR Secretariat Emily Twigg met with our working group and provided an
overview of SCOR activities. A meeting summary has been submitted to the Bulletin of American
Meteorological Society (BAMS) to inform the broader oceanographic and atmospheric science
community of our activities.

February 2026: We organized a special section on marine and hydrological processes impacting on
estuarine saltwater intrusions at the 2026 Ocean Science Meeting in Glasgow, U.K. Hans Burchard,
Yuley Cordona, Debora Bellafiore and Ming Li were the conveners. The session had 12 elightning talks
and 5 poster presentations.




SCOR WG 172 website: With the support by the Decade Collaborative Centre for Coastal Resilience at
the University of Bologna (Italy), our website https://scor-saltwater.net/ is operational and provides
regular updates on our activities including meetings and publications.

3. Documents published since previous report to SCOR (e.g., peer-reviewed journal articles,
reports, Web pages) and should be limited to publications that resulted directly from WG
activities and which acknowledge SCOR support
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4. Progress toward achieving group’s terms of reference. List each term of reference separately
and describe progress on each one. Limit 1000 words

ToR1: Conduct a comparative analysis of selected case studies on the salt intrusion into estuaries
and tidal rivers®. To proceed with this ToR, the subgroup SG1 has been established. A spreadsheet
has been developed to compare the basic properties of a number of key estuaries around the world.

ToR2: Synthesize existing modeling studies of estuaries and tidal rivers. The task is closely related to
ToR1, since much of the comparative analysis is carried out using numerical models.

ToR3: Analyze chemical composition of riverine/oceanic water mixtures. Here, subgroup SG3
activities are directly related to ToR3..

1 Only short titles given here.
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ToR4: Conduct data analysis to identify conditions conducive to enhanced salt intrusion in different
types of estuaries. Not started yet.

ToR5: Develop a global synthesis of oceanic salt intrusion into estuaries and tidal rivers. Relevant
synthesis papers are being planned and prepared by subgroups.

ToR6: Build capacity, share knowledge and transfer technical skills. Summer school at the University
of Granada is being planned.

5. WG activities planned for the coming year. Limit 500 words

We plan to continue the monthly virtual WG meetings as well as regular subgroup meetings. The
work of the subgroups will be intensified to address the Terms of Reference. If sufficient funding is
secured, we plan to hold a summer school for early-career scientists at the University of Granada
during the summer of 2027.

We plan to hold and reserve the third and last in-person meeting of WG 172 in year 4.

6. Is the group having difficulties expected in achieving terms of reference or meeting original time
schedule? If so, why, and what is being done to address the difficulties Limit 200 words

No problems identified so far.

7. Any special comments or requests to SCOR. Limit 100 words.

No special comments.

Additional information can be submitted and may be posted at the SCOR Annual Meeting webpage at
the discretion of the SCOR Executive Committee Reporter for the WG and the SCOR Secretariat.



