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Purpose of JCS

« JCS is meant to act as:

* an “international point of contact” for seawater-related questions

« a permanent source of expertise on seawater issues for “parent”
organizations

 the maintainers of seawater-related software and standards for the
scientific community (especially for TEOS-10)

« a conduit for cooperation with other scientific/technical organizations,
e.g., BIPM, WMO, IUPAC

« JCS supports and promotes research activities related to the
properties of seawater (field, lab, numerical)

« JCS may, from time to time, summarize knowledge
and suggest gaps

Terms of Reference set in
2013, reaffirmed in 2018
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JCS Structure (2023)

Executive

Chair: R. Pawlowicz, Vice Chairs: S. Seitz
Taskgroups:

Salinity/Density

. Chair: (Pawlowicz), (Seitz), H. Uchida, R. Woosley, Y.
Kayukawa

pH

. Chair: A. Dickson, M.F. Camoes, D. Stoica, S. Clegg, F.
Bastkowski

Moist Air
. Chair: O. Hellmuth, J. Lovell-Smith, R. Feistel, S. Bell
Chemical Speciation

. Chair: D. Turner, (S. Clegg), P. Croot, C. Foti. M. Gledhill,
M. Hain, P. Lodeiro, S. Sander

Expert Subgroups

Thermodynamics (Feistel)

Numerical modelling and applications T. McDougall

Software (vacant)

Industry C. Bachler/Anton Paar, R. Williams/OSIL

The International Association for the Physical Sciences of the Oceans (IAPSO)

(24 members: Canada/US,
Germany/Portugal/France/
UK/Austria, Australia/NZ,
China/Japan)

New addition — Chemical
Speciation Taskgroup (from
SCOR WG 145)

Several members have rotated
off/retired; most problematic has

been responsibility for software
(incl. TEOS-10 website)




- age TEOS-10
TEOS'1 0 rEIated aCtIVItIES: Thermodynamic Equation Of Seawater - 2010

MENU HOME

u
e S I e WWW e o S | O l Home This site is the official source of information about the Thermodynamic Equation Of Seawater - 2010
u L Publications > (TEOS-10), and the way in which it should be used.

Software

Educational 3 TEOS-10 is based on a Gibbs function formulation from which all thermodynamic properties of

resources seawater (density, enthalpy, entropy sound speed, etc.) can be derived in a thermodynamically
JCS news i manner. TEOS-10 was adopted by the Intergovernmental Oceanographic C ission at
About JCS L its 25th Assembly in June 2009 to replace EOS-80 as the official description of seawater and ice

About WG127 properties in marine science.

Contact us
i A significant change compared with past practice is that TEOS-10 uses Absolute Salinity Sa (mass
S oftwa re . fraction of salt in seawater) as opposed to Practical Salinity Sp (which is essentially a measure of
L] - - > | the conductivity of seawater) to describe the salt content of seawater. Ocean salinities now have

units of g/kg.

G SW 8 I a I I g u a g e S ) y S I A (2 et ) Absolute Salinity (g/kg) is an SI unit of concentration. The thermodynamic properties of seawater,

such as density and enthalpy, are now correctly expressed as functions of Absolute Salinity rather

than being functions of the conductivity of seawater. Spatial variations of the composition of

seawater mean that Absolute Salinity is not simply proportional to Practical Salinity; TEOS-10
Click to open the contains procedures to correct for these effects.

TEOS-10 Manual

The document What every oceanographer needs to know about TEOS-10 (the "TEOS-Primer" for

u
L]
u c a I o n a re s o u rc e s y ) . short) is a concise summary of the salient theoretical concepts which underpin TEOS-10, while
L]

Getting started with the GSW Oceanographic Toolbox of TEOS-10 guides the user through the steps
required to process and publish physical oceanographic data using TEOS-10. A detailed explanation

[
of the TEOS-10 thermodynamic description of seawater can be found in the TEOS-10 Manual which
I e S . has been published by I0C, SCOR and IAPSO. Note that a pdf version of TEOS-10 Lecture Slides is

located on the publications page.

e

(]
Click to open the
- rI | I I e r TEOS-10 Getting Importantly, while Absolute Salinity (g/kg) is the salinity variable that is needed in order
Started (pdf) to calculate density and other seawater properties, the salinity which should be archived

in national data bases continues to be the measured salli 'y variable, Practical Salinity

(PSS-78). To avoid confusion while the use of i Salinity in scientifi is

F l l I I ‘ O l l rS e O | I phased out, published values of salinity should be specifically identified as being either
Practical Salinity with the symbol Sp or Absolute Salinity with the symbol Sa.
(]
Links at left provide more detailed information about publications describing the new approach, and
computer codes that implement it.

Click to open the
TEOS-10 Primer

2 lecture overview of gl
seawater thermodynamics
JCS news (annual reports) s
JCS membership
List of Publications (relevant to e
definition of TEOS-10)

=

1Hi]

 Web site contents remain
stable, but future not clear




TEOS-10 related activities: Web
site www.teos-10.0rg

Unique
downloads:

Manual

“Getting
Started”

Slides
Primer

Lecture
Notes

Thermo
Overview

GSW
MATLAB

GSW
FORTRAN

GSwW C
GSW PHP
SIA VB

SIA
FORTRAN
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« 87397 “unique user views” since Oct 2010 (10753 in past year)

. 750-1300 views per month

June
2022-
June
2023

530
479

272

268

27

23

1897

87

57

21

30

31

Click to open the
TEOS-10 Getting
Started (pdf)

TEOS-10
PRIMER

Click to open the
TEOS-10 Prim
(pdf)

TEOS-10
LECTURE
SLIDES

Click to open the
TEOS-10 teaching
i

a
slides(powerpoint)

you MUST add all the SUBFOLDERS to the PATH,
then you MUST run "gsw_check_functions".

See Installation instructions below for the complete installation instructions

Installation instructions il GSW Toolbox contents (1
Getting started il GSW Toolbox list (Printable) [l
GSW version history il GSW Toolbox list (Basic functions)[ i |
b ) §W'o GSW conversion table (1]
GSW v3.06 ‘ .
(MATLAB) TL (FORTRAN) =

Download ¥ | Download ¥ |
© m| (HP) L

Download ¥ | Download ¥ l
| Goany (JULIA)

-

Lm(&l

Download

<4

“

python
The Python version is developed at github.com/TEQS-10/GSW-Python, from which the latest
For most users, however, using a conda-based Python

nda) is highly recommended. The conda-forge channel
able with a simpl :

vvvvvv 3.0-5 (git
0S-10/GSW-C). The

If you have any questions reguarding the software listed on this page email help@TEOS-10.0rg

The GSW toolbox has been developed in Maltab. It is currently being translated into other
languages, if you wish to see the current progress or wish to participate in translating the code visit
the repository at h ithub.com/TEOS-10

Uploads of GSW and the
manual have increased
over the last year

EXCEL implementation
has been implemented by
3rd parties




Other web activity in progress...

[
SCOR Working Group 145 ‘ -

MARCHEMSPEC: Chemical Speciation Modelling in Seawater to
Meet 21st Century Needs

~JOINT SCOR/IAPSO/IAPWS COMMITTEE ON THE
PROPERTIES OF-SEAWATER (J€S)

Seawater

One of the most critical elements for life on earth is water. The largest reservoir of water on Earth is seawater.

Home Introduction Members Activities Achievements Meetings Publications

Useful Links About SCOR However, not only is water a very complicated fluid, but in the oceans about 3.5% of seawater mass is actually

dissolved sea salt. The physical and chemical properties of seawater are greatly affected by the amount and

FEATURED types of these dissolved salts.

NEW! Chemical Speciation
MOde"ing Software Now RECENT POSTS

Quantifying these properties is essential to understanding and using the ocean. This not just important for ocean

« NEW! Chemical research. Seawater is also used in many industrial processes, and is becoming an increasingly important source
Available for Download Speciation Modelling of drinking water through desalination. Thus, descriptions of seawater can have political, legal and financial
Software Now Available . o
e Dovalocd implications.
1 = Latest News (April

For all potential users of the 2023)

MarChemSpec models, « Latest News (July 2022) The Joint Committee on Seawater (JCS)

especially attendees (both in- = N A t 2021

REGENES ( owrn (ugmt £021) The Joint SCOR/IAPWS/IAPSO Committee on the Properties of Seawater (JCS) is a
person and virtual) at the = News (July 2021)
Tutorial and Launch event at permanent international group whose purpose is to act as a “point of contact” for
n I I r l ‘ Woods Hole on 15th and RECENT COMMENTS AR G S e e GRs e n s s ) Seminsien D Ll e e, ol Ui o -

» Website development for chemical
speciation software (now live) and for
JCS (soon to be live, once hosting

SCOR — Oct 2023 issues solved)




Recent meetings

* No in-person meetings of JCS occurred over the past year. A planned JCS virtual
meeting for January 2023 was postponed, and a possible meeting at the 2023 IAPWS
Annual Working Group Meeting did not occur. However, the proposed membership of
the new Chemical Speciation Taskgroup has been finalized and they have been
holding regular (monthly) virtual meetings as part of software finalization from the
completion of SCOR WG 145, and the development of a website containing that
software.

» Considering plans for in-person meeting in 2024 or 2025 to reconsider Terms of
Reference (3 iteration).

SCOR — Oct 2023



1)

2)

3)

4)

o)

Recent papers

M.P. Humphreys, J.F. Waters, D.R. Turner, A,G. Dickson and S.L. Clegg. Chemical speciation models based upon the Pitzer activity
coefficient equations, and including the propagation of uncertainties: Artificial seawater from 0 to 45 °C. Marine Chemistry, 244, 104095.
doi: http://dx.doi.org/10.1016/j.marchem.2022.104095

S.L. Clegg, M.P. Humphreys, J.F. Waters, D.R. Turner, and A.G. Dickson. Chemical Speciation models based upon the Pitzer activity
coefficient equations, including the propagation of uncertainties. Il. Tris buffers in artificial seawater at 25 °C, and the seawater 'Total' pH
scale. Marine Chemistry, 244, 104096. doi: 10.1016/j.marchem.2022.104096

S.L. Clegg, J.F. Waters, D.R. Turner, and A.G. Dickson. Chemical speciation models based upon the pitzer activity coefficient equations,
including the propagation of uncertainties. lll. Standard seawater from the freezing point to 45 °C, including acid-base equilibria, Marine
Chemistry, 250, 104196. doi: 10.1016/j.marchem.2022.104196

R. Feistel, O. Hellmuth, and J. W. Lovell-Smith (2022) Defining relative humidity in terms of water activity. Part 3: Relations to dew-point and
frost-point temperatures, Metrologia, 59 (4), https://doi.org/10.1088/1681-7575/ac7185

R. Feistel and O. Hellmuth, (2023), Thermodynamics of Evaporation from the Ocean Surface, Atmosphere 14, 560,
https://doi.org/10.3390/atmos 14030560

Uchida, H., M. Oe and M. Wakita (2023): History of batch-to-batch comparative studies of International Association for the Physical Sciences
of the Oceans Standard Seawater, Chapter 7 in Chemical reference materials of ocean science: history, production, certification and current
status, Akihiko Murata and Cheong Chikako (eds.), Springer, (in press)

Uchida, H., M. Wakita, A. Makabe, A. Murata, Changes in the Composition of International Association for the Physical Sciences of the
Oceans Standard Seawater, Chapter 8 in Chemical reference materials of ocean science: history, production, certification and current status,
Akihiko Murata and Cheong Chikako (eds.), Springer, (in press)

Christoph Waldmann, Philipp Friedrich Fischer, Steffen Seitz, Manuela Kollner, Jens-Georg Fischer, Markus Bergenthal, Holger Brix, Stefan
Weinreben and Robert Huber, A Methodology to Uncertainty Quantification of Essential Ocean Variables, Frontiers in Marine Science 15,
2022, Sec Ocean Observation, Vol 9, 2022, https://doi.org/10.3389/fmars.2022.1002153
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