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Going forward two Forcing projects have been proposed:

Paleoclimate research; exploringthe gy 4juate and compare the CMIP7, CMIP6 and CMIP6PIus

consistency between paleo forcings . .
and modern run forcings. forcing datasets to support the Forcing Task team
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Paleo forcing comparison project - Get involved!

Slide provided Fanny Lhardy

PMIP recommends various forcings (insolation, trace gases, volcanic forcing, dust, ice sheets, freshwater fluxes...).
Some experiments (last millenium, last deglaciation) are in continuity with historical runs.
We aim at reviewing all the forcings recommended in protocols to make sure that consistency is ensured.
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Modern Forcing evaluation

Datasets currently being analysed up to October 2024

GHGs - Mostly Chris
Wells/ Camillain
support

Volcanicforcing-  Solarforcing - Biomass burning -

May Chim Wandi Yu Arman Pouyael

Datasets not started analysing yet because either not available or no one identified to look at them:

Land use Aerosols Ozone Any others.... /
f




Chris Wells

CMIP WCRPe GHG Forcing evaluation

Concentrations from CMIP6Plus database Forcings from FalR SCM
Concentration Forcing (mWm~—2)
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GHG Forcing evaluation
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CMIP WCRp#
World Climate Research Programme
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CMIP WCRP# GHG Forcing evaluation / /
Negative concentrations occur in PFC218, HCFC142b, HFC143a, HFC152a, HFC227ea, HFC236fa, NF3
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CMIP WCRPe GHG Forcing evaluation

Anomalously low concentration in CFC114

Concentration Forcing (mWm~—2)
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CMIP WcRpe
Expected acceleration in HFC32, HFC125, HFC134a, HFC143a, HFC227ea

Concentration
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GHG Forcing evaluation
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CMIP WCRPe GHG Forcing evaluation

CFCs + HCFCs + Halons + CCl4
Concentration Forcing (mWm~—2)
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CMIP WCRP# GHG Forcing evaluation /
Expected drop in most CFCs :
Concentration Forcing (mWm~—2) /
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CMIP WCRPe GHG Forcing evaluation

Increases in HCFCs
Concentration Forcing (mWm~—2)
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CMIP WCRPe GHG Forcing evaluation

Decline in Halons
Concentration Forcing (mWm~—2)
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CMIP WCRPe GHG Forcing evaluation

Rise in F-Gases
Concentration Forcing (mWm~—2)
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CMIP WCRPe GHG Forcing evaluation

0zone forcing lower historically

Concentration Forcing (mWm~—2)
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GHG Forcing evaluation

Concentration

* Some species go negative in CMIP6Plus

—— (CO02, CH4, N20
—— (GoIing negative
— CFC114

—— HFCs

— CFCs

— HCFCs

——— Halons

— F-gases

% change CMIP6Plus cf CMIP6
o

% change in CMIP6PIlus cf 2005-14
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y g
» Halons declining
« Estimated 0zone forcing lower historically

CO,, CH,, N,0 consistent and increasing

CFC114 anomalously low
HFCs accelerating

CFCs mostly declining, some rising

HCFCs risin
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Solar forcing: pipeline for 1-D time series (example: f10.7)

WCRP-&

World Climate Research Programme

def plot_statistics(cmip6, cmip6plus,
lvar_name, period='1ME',
show_ranges=True, show_sigma=True):

Overview: time series

Wandi Yu
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400 - daily range
== Monthl
—— monthly mean o n y m e a n
200 - I 3 Al ‘ ol T e JL . 1 1 i
lBISO lBI}‘E lE)IDO 19l25 19|50 19l?5 ZDIDD 20|25 R a n g e
CMIPe_PLUS Adjusted F10.7 solar radio flux (107-22 W m~-2 Hz™~-1)
400 - ! 2 °
200 4 L " il ) | N Jh | k I s I g m a CMIPE, ratio of outliers Adjusted F10.7 solar radio flux (10~-22 W m~™-2 Hz"-1)
- 0.075
T T T T T T T T 0050 ]
1850 1875 1900 1925 1950 1975 2000 2025
0.025 |
CMIPe_PLUS-CMIP6 Adjusted F10.7 solar radio flux (107-22 W m~-2 Hz™~-1) ﬁ
100 - : 0.000 - o A_~n A ~ A
1850 1875 1900 1925 1950 1975 2000 2025
04 CMIP6_PLUS, ratio of outliers Adjusted F10.7 solar radio flux (10~-22 W m~-2 Hz"™-1)
0.075
lBISO lBI?E lQIDO 19|25 19|50 19l?5 EDIDD 20|25 T h t ] f t I o 0.025 - ' / .l I- |
e ra Io o ou Iers 0.000 t——, . . ! . ! ~ .A A—-"\—I
CMIP6 Adjusted F10.7 solar radio flux (10~-22 W m~-2 Hz"~-1) 1850 1875 1900 1925 1950 1975 2000 2025
5.0 ° CMIP6_PLUS-CMIP6, ratio of outliers Adjusted F10.7 solar radio flux (107™-22 W m~™-2 Hz™-1)
0.05
(mean + 2 sl ma)
0ol (max-avg)/std — |
) —— (min-avg)/std 0.00 - A W
sl e WWWWMW
—5.0 ' ' ' ' J J ' ' 1850 1875 1900 1925 1950 1975 2000 2025
1850 1875 1900 1925 1950 1975 2000 2025
0 CMIP6 PLUS Adjusted F10.7 solar radio flux (107-22 W m~™-2 Hz"™-1)
2.5 ] |t |
—2.5 1
Is there an rem -
~s501—] | . | | | | | S there any exireme
1850 1875 1900 1925 1950 1975 2000 2025 I
/ |
|
| [} |I
|
|II 1 | T

1902.02

outliers?
(max/min-mean)/std




C M I P WC < }’g:,'
World Climate Research Programme

Biomass Burning Emissions

Black Carbon (BC) Annual Emissions: comparing CMIPéPlus

v20241014, CMIP6 v20161231, and GFED5_Beta

® CMIP6Plusv20241014 covers the period from January 1/50 to
December2022.

® The current version of CMIP6PIlus shows emission values similarto
those of CMIP6 and serves as an extended version of CMIP6
v20161231, likely using GFEDA4.1s to extend the dataset beyonad
December 2015.

® Othervariables, suchas CO, NOx, and OC, follow similar trends and
global distribution patterns across CMIP6 and CMIP6Plus datasets.

® As expected, GFED5_Beta emissions for BC are higher. We hope
that the data providers couldintegrate GFEDS emissions in future
versions of CMIP6PIlus.

® The file formatting of CMIP6PIlus adheresto CMIP6 standards.
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Thank You

Chris Wells May Chim
c.d.wells@leeds.ac.uk mmc/70@cam.ac.uk
Camilla Mathison Wandi Yu

camilla.mathison @metoffice.gov.uk yubki@linl.gov

¥ @wcrpcmip
Y] wcrp-cmip

¥ cmip-ipo@esa.int

<

Fanny Lhardy

fanny.lhardy@ens-lyon.fr

Arman Pouyaei

apouyaei@princeton.edu
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Original slides - Forcing Subgroup
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Each CMIP Task Team of senior scientists has an associated Fresh Eyes on CMIP
subgroup

This task team will focus on how the CMIP required forcing agents will need to broaden for CMIP/.

Objectives:

1. Evaluate the CMIP6 forcing collection and identify issues, coverage gaps oromitted fields (e.qg.,
natural, not anthropogenic, CH,emissions).

2. ldentify next generation forcings for current and future generations of Earth System models.
3. Work with teams to deliverthem.

4. Coordinate with modelling groups to perform evaluation and generate simulations using the newly
generated/updated forcing datasets
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CMIP split into Task Teams, each with associated Fresh Eyes
subgroup

The day-to-day expertise gained by early career researchers utilising CMIP6 data can inform CMIP7/:

« Best practices and data usability - e.g. availability of baselined globally/regionally averaged data
* Framingand structure - e.g. treatment of biomass burning emissions

25
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Fresh Eyes on CMIP

7y, f\
v ~ I~

k//

New working group comprised | | |

Directly integrate the voices of o S

of scientists, researchers and | Provide invaluable insight into
ECRs into CMIP through |
practitioners early in their S the generation, access, and
participationin CMIP Panel, |
careerto sitalongside CMIP/ analysis of CMIP data

WIP, and Task Team meetings
Task Teams.

Watch the Fresh eyes on CMIP video here
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https://www.youtube.com/watch?v=URXeIUP2zPY

CMIP | WCRP'

27

Each CMIP Task Team of senior scientists has an associated Fresh Eyes on CMIP

sub%rou

limate Data Access Co-leads: Atef Ben Nasser, IPSL and Robert Pincus, Columbia
e Climate Data Citation Co-leads: Sasha Ames, LLNL and Martina Stockhause, DKRZ
e Climate Data Request Co-leads: Martin Juckes, STFC and Chloe Mackallah, CSIRO
_and Vaishali Naik, NOAA

e Climate Forcings Co-leads: Paul Durack PCMDI/

LN

e Climate Model Benchmarking Co-leads: Birgit -

dSS

I F

e Climate Model Documentation Co-leads: David Hassell,

IPSL

DLR and Forrest Hoffman, ORNL

.NCAS and Guillaume Levavasseur,

e Strategic Ensemble Design Co-leads: Ben Sanderson, CICERO and Isla Simpson, NCAR
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