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Dr Jonny Williams

Staff search

Contact
Dr Jonny Williams
Position: Climate Scientist
Phone: +64-4-386-0303
Location: Wellington

Science Centres: Atmosphere, Climate
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Qualifications:

MSci, PhD

Biography:

Jonny Williams studied physics at Imperial College London and has a PhD in computational physics from the University of Bath
Before moving to NIWA in 2015, Jonny worked as a scientist for the UK Met Office, an environmental consultant working with public
and private organisations and stakeholders, and as a paleoclimate researcher at Bristo! University. His research underpins and
supports the earth system modelling capability of New Zealand researchers and the wider Deep South National Science Challenge.
Jonny is a qualified Software Carpentry instructor and has a particular interest in science communication and visualisation
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About NIWA

Decision makers at all levels are seeking pragmatic, evidence-based advice from S r. —
enviro__mnental experts. NIWA'S science provides high quality insights to underpin R
important decisions, and innovative solutions.

-3 About us

Our mission

Taihoro Nukurangi

NIWA's mission is to conduct feading

environmental s e toenable the
sustainable management of natural

rescurces for New Zealand and the planet
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R E /\/\// 7’ N er Porta Live Weather Map Search REANNZ Q

PRODUCTS AND SERVICES v CASE STUDIES NEWS AND EVENTS MEMBERSHIP v CONTACT US

e

ABOUT v THE NETWORK v

Moving data, mobilising T \
knowledge. g’ '

We provide a specialist network, tools and services to
enable NZ's scientists, researchers and educators to
connect, collaborate and contribute. 4\

Find out more
.’ o>

72 33 350,000 71,884

petabytes transferred over % total traffic growth year- researchers, academics, devices in NZ expected to
REANNZ network in the last on-year educators, innovators, staff connect via eduroam in
year & students have access to 2019/20

REANNZ's network
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Climate, Freshwater & Ocean Science

Palaeo

RFMIP, DAMIP,
VolMIP
Characterizing
forcing

Chemistry,

AerChemMIP
aerosols

CFMIP, DynVarMIF

Clouds/
circulation
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engineering

GeoMIP

GMMIP,
HighResMIP

Regional
phenomena

OMIP, FAFMIP/
LS3MIP/SIMIP,

Ocean/ ISMIP6

land/ice

Impacts

Scenarios

ScenarioMIP
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Geosci. Model Dev., 10, 585-607, 2017
www.geosci-model-dev.net/10/585/2017/
doi:10.5194/gmd-10-585-2017

© Author(s) 2017. CC Attribution 3.0 License.

AerChemMIP: quantifying the effects of chemistry and aerosols in
CMIP6

William J. Collins!, J ean-Francois Lamarquez, Michael Schulz?, Olivier Boucher®, Veronika Eyring5, Michaela
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Run model at
NIWA

Transfer data to \

JASMIN

Run CDDS
software on
JASMIN

Upload data to the
ESGF MCIP6 data
portal
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Climate, Freshwater & Ocean Science Taihoro Nukurangi




* We need to shift (regularly and reliably) ~10TB to the JASMIN
platform.

* Doing this using rsync was simply too slow to be a viable solution.
Contactus | CEDAHelp | News [ BN (@

, Centre for Environmental
Data Analysis

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
NATURAL ENVIRONMENT RESEARCH COUNCIL

» CEDA » Centre for Environmental Data Analysis Data search  goareh this site

About CEDA Data Centres Services Projects For Academics For Business Training Contact Us

myCEDA
Centre for Environn oata catalogue ysis CEDA News

Data download tools

CEDA Web Processing [N ?

Service e SR \ﬁ

JASMIN and CEMS JASMTN Dam

Data Processing

Recent News
» Issue with Elastic Tape Service
May 25, 2016, 1:18 p.m.

» Elastic Tape service issues May 11,

Environments Ana,lySlS Sy ste 2016, 1:32 p.m.

CEDA Document » JASMIN and LOTUS now stable
Repository i3 May 10, 2016, 12:51 p.m.
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Climate modellers transfer
11 terabytes in 24 hours

NIWA climate scientist Dr Jonny Williams sent a massive
11 terabytes of data to research counterparts in the UK.
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Caption: Dr Jonny Williams

When NIWA climate scientist Dr Jonny Williams sent a massive 11 terabytes of data to N I WA
research counterparts in the UK, he didn't give the size of the transfer a second thought. The Taihoro Nukurangi
REANNZ advanced network seamlessly delivered the entire dataset within 24 hours, and
without scrambling or dropping data.




Jana Makar
jana.makar@nesi.org.nz
Level 10, 70 Symonds St,
Auckland, New Zealand

Services = About us ~ Community =

NeSI launches national scientific Data Transfer platform

NeS|'s national Data Transfer platform — operated in partnership with Globus, REANNZ and multiple
NZ institutions — is now available for users to move data to and from NeS| quxckty and easily.

Since 2014, NeSl has partnered with Globus to offer a high-speed option for transferring large and distributed data
nationally and internationally. Over that time, NeSl has been work\'ng with New Zealand research institutions to

ilitate data transfer to and from existing and ne lobus Data Transfer Nodes (DTNs).

Last vear, NeS| reviewed its data transfer offering and has now implemented a new and improved service designed
for use with NeSI's national HPC platforms

NeSl has plt mbedG’Gch DTNs directly into its @ Data transfer nodes .

infrastructure platform, cnab\mgar&sstodatamLoth
Maui and wa\ Lnka HPC systems hosted at NIWA as well
as at data storage and research facilities at AgResearch,
the University of Auckland, and the University of Otago.

These DTNs act as an interface between Globus’

waorldwide network of other endpoints. Mttty ctaliiane

“Bringing this new platform online has truly been a

collaborative effort, invalving collaborations with

international partner Globus, national advanced ne

srovider REANNZ, and several innovative research

institutions across the country,’ says Nick Jones, Director
of NeSl.

It didn't take long for the platform's performance to be
tested. In May 2018, tens of millions of files and hundreds
of terabytes of data were moved over REANNZ's
network as the first wave of NeSl users’ research data AgRessaith
was migrated from the Pan cluster at the University of
Auckland to the new Mahuika supercomputerin
\/\/c\\mgton hosted at NIWA. It was a record-setting

or REANNZ and a testament to the enhanced
capabilities and performance of NeSl's new data transfer

University of Otago

platform.

Climate, Freshwater & Ocean Science

For researchers =

In my
experience,
globus is
about 100
times faster
than rsync.
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g lO bUS | Want To... = Pricing - Resources -

a nelicage non-profit service

What We Do

bus is a non-profit serve e research data management.

With Globus, subscribers can move, share, & discover data via a single interface — whether

your files live o ercol lab wve, public cloud or your la

can ma here, U ( ting identities, via just a v by

bus to build applications and gateways leveraging

sign-on, search, authorization, and automation ca
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(O FileManager 4| Activity

Recent = History

CLI batch all p2 u-brd441

transfer completed — 4 days ago

CLI batch all p8 u-brd41

transfer completed — 4 days ago

CLI batch all p% u-br440

transfer completad — 4 days ago

CLI batch all p8 u-brd40

transfer completed — 4 days ago

CLI batch all p2 u-brd438

transfer completed — 4 days ago

CLI batch all p& u-brd438

transfer completed — 4 days ago

CLI batch all p2 u-brd37
transfer completed — 4 days ago

CLl batch all p8 u-brd37

transfer completad — 4 days ago

v/
Vv
v/
Vv
v
Vv
Vv
v/
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o
(¢) File Manager

- Activity

Recent = History

NeSI Wellington DTN to JASMIN gridftp server

transfer started — a few seconds ago

CLI batch all p9 u-brd41

transfer completed — 4 days ago

CLl batch all p8 u-brd41

transfer completed — 4 days ago

CLI batch all p9 u-brd40

transfer completed — 4 days ago

CLl batch all p8 u-brd40

transfar completed — 4 days ago

CLl batch all p9 u-br438

transfer completed — 4 days ago

CLI batch all p8 u-brd438

transfer completed — 4 days ago

CLl batch all p2 u-brd37

transfer completed — 4 days ago

CLl batch all p8 u-brd37

transfer completed — 4 days ago




Command line works too

B - clim01.maui.niwa.co.nz (williamsjh)

Terminal  Sessions  View Xserver Tools Games Settings Macros  Help

E % % & & B B Y B & & @ X O

Session  Servers Toals Games  Sessions View Split MultExec Tunneling Packages Settings Help X server

ne ’;\ 3. w-clim01.maui.r 4. w-clim01.maui.r [%] 5. w-clim01.maui.r x & w-clim01.maui.r 7. w-clim01.maui.r 2 w-clim01.mavi.r 3. w-clim01.maui.r 9. w-clim01.maui.r 10. w-clim01.maui 11, w-clim01. mauvi

#!/usr/bin/env bash

¥

. ~/.profile

Sessions

export userid=$1
export suite=$2
export stream=$3 # e.g. p7 not ap7

1
2
3
4
5
6
7
8

echo $suite
echo $userid

Sftp % Macros &% Tools

cd /home/$userid/cylc-run/Ssuite/share/data/History_Data/

echo 'I am now here ->' $PWD

rm in.txt ; for file in *a.${stream}*.pp; do echo $file ; echo -ne "$file $file\n" >> in.txt ; done
export destination=/gws/nopw/j04/aerchemmip_vol3/data/Ssuite/as$stream/

globus transfer $globus_nesi:/home/$userid/cylc-run/$suite/share/data/History_Data/ $globus_jasmin:$destination --batch --label
"CLI batch all ${stream} ${suite}" < ./in.txt

rm ./in.txt

scripts/globusbatch
"~/scripts/globusbhatch" 22L, 580C

UNREGISTERED VERSION - Flease support MobaXterm by subscribing to the professional edition here: https:/fmobaxterm.mobatek.net




ng 5 Help

. 8 E Y E 8 & 0 X O

Servers Tools Games Sessions View Split MultiExec Tunneling Packages Settings Help X server Exit

[X]2. w-clim01 ; 4

jasmin-scil.ceda.ac.uk|Thu Feb 13|20:58:05|~> mip-dataset-status CMIP6 /gws/nopw/j04/aerchemmip_vo|Relative URL: ~/b/k/3/7/5/cdds
11/data/u-bm459/esgf/CMIP6/AerChemMIP/NIWA/UKESM1-0-LL/histSST-1950HC/r1ilplf2/day/vas/gn/v2020012 |Repository Root: https://code.metoffice.
7/ gov.uk/svn/roses-u

Publication status for 1 MIP datasets: Repository UUID: 7d42c781-efcl-4492-b88e
Count Dataset ID Status -eb6facad7bc31

Revision: 142371

1 CMIP6.AerChemMIP.NIWA.UKESM1-0-LL.histSST-1950HC.r1ilplf2.day.vas.gn.v20200127 completed |Node Kind: directory

Schedule: normal
jasmin-scil.ceda.ac.uk|Thu Feb 13|20:58:22|~> J§ Last Changed Author: jonnywilliams

Last Changed Rev: 140301

Last Changed Date: 2019-12-01 23:16:00 +
0000 (Sun, 01 Dec 2019)

Sessions

Sftp ™\, Macros “® Tools

jasmin-scil.ceda.ac.uk|Wed Feb 12|01:21:
jasmin-scil.ceda.ac.uk|Wed Feb 12|01:21:
03| u-bk375>

niwa-aerchemmip- runs N IWA

Taihoro Nukurangi

2 #27 histSST-piN20 u-bk375 w-clim0l.maui.niwa.co.nz|Thu Feb 13|20:57:23|L242>
3 #43 piClim-N20 u-bi883
4 #44 piClim-HC u-bi639
5 #47 piClim-S02 u-bjoe9
6 #48 piClim-0C u-bi9g76

a ° 5 M @ ¢ @ @ O R 9 A ENG I 8 O ~A@ P g SR




CDDS

Search |
Climate Data Dissemination System it

Login = Preferences  Help/Guide = About Trac
m Timeline Roadmap Browse Source Wiew Tickets Search

: CDDSOperationalProcedure vl 3 Start Page | Index | History

CDDS Operational Procedure (v1.3)

The definitions of the italicised phrases can be found in the = Glossary.
Use <script> -h or <script: --help to print information about the script, including available parameters.
A simulation for the pre-industrial control from UKESM will be used as an example in these instructions.

Requirements
Set up the CDDS cperational simulaticn ticket
Set up CREM
Activate the CDDS install
Run CDDS Prepare
o Create the request JSON file
o Create the CDDS directory structure
o Generate the requested variables list
Run CDDS Extract
Run CDDS Configure
Run CDDS Convert
Run CDDS QC
Run CDDS Transfer
Run CDDS Teardown

Changes relative to CDDS v1.2

The operational procedure for working with CDDS v1.2 can be found here.

* Changes to all CDDS teols at v1.3.1
o Moved from the production-os41-1 scitools environment (iris v1.13) to the production_legacy-0s43-1 (iris v2.2) environment.
# Changes to Extract;
o When using cdds_extract_spice the database name no longer required.
o E-mails from Ecdds@metoffice.gov.uk indicating success or failure are no longer sent.
» Changes to QC;
o Creation of approved symlink no lenger required -- variables that fail the QC check should be deactivated in the requested variables file instead.
* Changes to Transfer;
o New robust cdds_store_spice tool for archiving data has been developed to replace cdds transfer_spice .

Climate, Freshwater & Ocean Science Taihoro Nukurangi




Search UK AerChemMIP

#jasmin ¥
213 A

() Details

UK AerChemMIP v @
Jonny Williams

am

P\ joined #jasmin along with Gerd.
joined #jasmin along with Gerd April 9th, 2019 ~

June 24th, 2019 ~

PM

E Jonny Williams +
®@channel |s anyone else unable to currently access JASMIN? | can't. It just hangs at this screen...

@channel Is anyone else unable to currently access JASMINT | can't. It just hangs at this screen...

Luke Abraham &5 pM
¥ iasmn They sent message an hour or so ago

#ra (1) &

E Jonny Williams z:55 pm
Thanks @Luke Abraham. Fingers crossed
&

fc

Joao Teixeira 259 pm
Hi @Jonny Williams access to JASMIN as ng

m Jonny Williams 11:45 am
Thanks @Joao Teixeira !

«ptember 26th, 2019 ~

Mohit Dalvi 12:19 am
with 2 others.

joined #jasmin alon,




Hasted by |. Department of Energy Powered by g5 and X
\ Lawrence Livermore National Laboratory ESGF !*J C&G

WCRP 2" CMIP6

World Climate Research Programme

You are at the ESGR@DOEALNL node
Home ContactUs Data Nodes Status Technical Support

VWARMING: Mot all models include a variant "r1i1pif1", and across models, identical values of variant_label do not imply identical variants! To learn which forcing datasets

| MIE Era s | were used in each variant, please check modeling group publications and documentation provided through ES-DOC.
‘ Activity s |
i Model Cohort ¥ | CMIPS project data downloads are unrestricted. Downloads should be performed with the -5 option to a wget script without the need to login. When using this method for
| downioad, ensure you are not using additional options, eg_ -5 and -H should never be combined
| Product + |
Enter Text G Search Reset Disps’aﬂ 10 w |results per page [More Search Options ]
| Sourc + |
stitution 1D - _ - _
o Ll Show All Replicas ! Show All Versions || Search Local Nede Only (Including All Replicas)
NIVVA (1270} Search Constraints: §& NIWA
|\Sourc:e Type / |
| NOTTmeLEesoHToN ¥ |
Expert Users: you may display the search URL and return results as XML or retumn res
Experiment ID +
| | 1. CMIPG.AerChemMIP.NIWA.UKE SM1-0-LL.histS5T-1950HC.ri1p1f2. AERmon.cheagpsod.gn
| Sub-Experiment + | Data Node: esof-data3.ceda.ac.uk
Version: 20200127
| Variant Label + | Total Number of Files (for all variables): 2
Full Dataset Services: [ Show Metadata] [ ListFiles] [ WGET Script] [ Show Citation] [PID] [ Globus Download ] [ Further Info ]
‘ LT s | 2. CMIPG.AerChemMIP.NIWA.UKESM1-0-LL.histS5T-1950HC.Mi1p1f2.AERmon.chegpsod.gn
Data Node: esgf-data3.ceda ac.uk
| Version: 20200127
Table ID + | Total Number of Files (for all variabies): 2
‘ — 5 | Full Dataset Services: [ Show Metadata] [ ListFiles] [ WGET Script] [ Show Citation] [PID] [ Giobus Download ] [ Further Info ]
J.  CMIPG.AerChemMIP.NIWA.UKESM1-0-LL.hist55T-1950HC.r1i1p1f2.AERmon.cdnc.gn
| Realm + | Data Node: esgf-datad.ceda.ac.uk
f - Version: 20200127
| Variable + | Total Number of Files (for all variabies); 2
Full Dataset Services: [ Show Metadata ] [ ListFiles] [ WGET Script] [ Show Citation] [PID] [ Giobus Download ] [ Further Info ]
‘ CF Standard Name + |

4, CMIP6.AerChemMIP.NIWA.UKESM1-0-LL.histSST-1950HC.rMi1p1f2.AERmon.ch3coch3.gn
Data Mode: esgf-data3 ceda ac uk
| Version: 20200127

| DatiNoda : Total Number of Files (for all variables): 2
Full Dataset Services: [ Show Metadata] [ List Files] [ WGET Script] [Show Citation] [PID] [ Giobus Download ] [ Further Infio ]

5. CMIPG.AerChemMIP.NIWA.UKE SM1-0-LL.histSST-1950HC.Mi1p1f2. AERmon.dms.gn . .
Data Node: esgf-data3.ceda.ac.uk Taihoro Nukurangi
Version: 20200127
Total Number of Files (for all variables): 2
Full Dataset Services: [ Show Metadata] [ ListFiles] [ WGET Script] [ Show Citation] [PID] [ Globus Download ] [ Further Info ]

6.  CMIP6.AerChemMIP.NIWA.UKESM1-0-LL.histSST-1950HC.Mi1p1f2.AERmon.c3h8.gn

R S g LR T LY R b T B AT T e e S e e




e So far we have processed p4, p5, p6 and pu streams of our 6
simulations:
* p4is monthly.
* p5is monthly.
* P6 is daily.
* puis monthly.
* We will soon be beginning the processing of p7, p8 and p9
e p7is 6 hourly.
* p8is 3 hourly.

* p9is hourly.
* Although these are much more frequent, the STASH list is \\ §
much smaller. /’

Climate, Freshwater & Ocean Science Taihoro Nukurangi



N\ Access by
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Journal of Advances in
Modeling Earth Systems

JAMES

Research Article

SHOJOXE
Implementation of UK Earth system models for CMIP6

B Open Access

Alistair A. Sellar &, Jeremy Walton, Colin G. Jones, Richard Wood, Nathan Luke Abraham,
Miroslaw Andrejczuk, Martin B. Andrews, Timothy Andrews, Alex T. Archibald, Lee de Mora,
Harold Dyson, Mark Elkington, Rich Ellis, Piotr Florek, Peter Good, Laila Gohar, Stephen
Haddad, Steven C. Hardiman, Emma Hogan, Alan lwi, Chris D. Jones, Ben Johnson, Douglas
l. Kelley, Jamie Kettleborough, Jeff R. Knight, Marcus O. Kéhler, Till Kuhlbrodt, Spencer
Liddicoat, Irina Linova-Pavlova, Matthew S. Mizielinski, Olaf Morgenstern, Jane Mulcahy,
Erica Neininger, Fiona M. O'Connor, Ruth Petrie, Jeff Ridley, Jean-Christophe Rioual,
Malcolm Roberts, Eddy Robertson, Steve Rumbold, Jon Seddon, Harry Shepherd, Sungbo
Shim, Ag Stephens, Joao C. Teixeira, Yongming Tang, Jonny Williams, Andy Wiltshire

... See fewer authors A~

First published:07 February 2020 | https://doi.org/10.1029/2019MS001946
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i Accepted Articles

Maodeling Earth Systems

Accepted, unedited
articles published online
and citable. The final
edited and typeset version
of record will appear in
the future.
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* Summary

 Globus is awesome and fast.
 The full data flow from running the
simulations to uploading the CDDS-

processed data to JASMIN is fully
functioning.

Thanks for your attention

@jonnyhtw

jonny.williams@niwa.co.nz

Climate, Freshwater & Ocean Science
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Research Council

UKESM
UKESM-hybrid: focusing resolution where it's most needed
Marc, Richard, Mohit Dalvi, Colin, Colin & Jane

Chemistry & Aerosol (calculated in UKCA) are important, but computationally expensive

Hi- Res UM
Snr)

We're running: UKESM-hybrld N96 N48 ORCA1 & UKESM-hybrid N216 N96 ORCAO025

UKCA
Lo-Res UM

Dynamlcal core fields

Output from UKCA (J N r)

Ocean —

British
BIEE5) Geological Survey
R B R SRR R ARG CaUNES

al Centre for giﬂg:g' ranh UK Centre for >
Atm Ph c Science Centre grapiy Ecology & Hydrology g

Nat IC re for YA i British
Earth Ob tion PM L FL"_:EGZ;{E!l_:ﬂ“r'nE o Antarctic Survey

; Polar Observati
and Modelling
" Cpom Natural E
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Whistle stop tour of hybrid model &y == MetOftce
UKESM Research Council

* Nodes for stand alone UM replaced: ~60% for Snr; ~40% for Jnr
* For the same resources/nodes, UKESM-hybrid is ~65% faster than UKESM

* OASIS3-MCT + bilinear remapping (important later) used to transport, re-grid
and overwrite fields between Snr <-> Jnr

* Coupling between Snr<->Jnr is every model hour

 Fields used to lock physical atmosphere of Jnr to Snr: U, V, ©, I1, sail
temperature + moisture + unfrozen & frozen moisture fraction.

» |_ocking water fields is ongoing research

 What matches well between Snr and Jnr: U, V, ©, I, sensible heat flux and
fields only depending on these.

© Crown copyright



DJF precipitation (40 year average): N96-N48

== Met Office
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Large-scale (top) and convective (bottom) precipitation. For hybrid runs, only

coupling Snr->Jnr, not Jnr->Snr, i.e. UKCA on for Snr.

Stand alone N48

c) Large scale precipitation for djf
U-BT289: N48 PI, no tuning minus U-BR395: N96 PI
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c) Convective precipitation for djf
U-BT289: N48 PI, no tuning minus U-BR395: N96 PI
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Overwriting U, V, ©, Il & soil Overwriting water & cloud as well

c) Large scale precipitation for djf
U-BR395: Jnr minus U-BR395: Snr
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c) Convective precipitation for djf
U-BR395: Jnr minus U-BR395: Snr
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c) Large scale precipitation for djf
U-BR533: Jnr minus U-BR533: Snr
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c) Convective precipitation for djf
U-BR533: Jnr minus U-BR533: Snr
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Future work Q etOffice

' D B
What we're likely to do | UKESM

* Try bicubic remapping with OASIS3-MCT /\

« Evaluation with AMIP jobs across all resolutions \_.
Linear remapping

suppressing convection

« Remove radiation from Snr (for extra speed)

What we might do

» Further speed-up options

» Reduce Snr to dynamical core
» Reduce vertical levels in Jnr

» Remove stratosphere from Snr

« Snr as limited area model over Himalayas — in hope that higher resolution here
will improve global circulation.

© Crown copyright
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Model

FANT

FWMGHG

FAER

Historical OHC change, global, full-depth

* UK models: Global ocean warming
rate since 1975 ~realistic for full-depth
ocean; slightly too large after 1991

* No ocean heat uptake 1965 to 1975,
in contrast to observations that show
about 70 ZJ OHU in this time.

« CNRM models: closer to
observations, especially CNRM-
ESM2-1. Warming rate after 1991
slightly too small.

» UK models have a larger (negative)
aerosol forcing and a larger (positive)
GHG forcing

Eff. Radiative forcing in 2014 [W m2]

UKESM  HadGEMS3- CNRM-  CNRM-
1 GC3.1-LL  ESM2-1 CM6-1

1.61 1.81 15t 1.50
2.89 3.09 2.41 2.64
-1.13 -1.10 -0.82 -1.21

© Crown copyright
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Regional ocean heat uptake

CRESCENDO
° 0_700 m Iayer: CNRM mOdeIS mostly 200 0-700m ocean heat uptake 1971-1991 by region 200 0-700m ocean heat uptake 1991-2014 by region
within observational uncertainty, s ] mm e s ] mm e
slightly too warm in the Pacific 150 { = CNR-ESHz1 150 { = CNR-ESHz1
* 0-700 m layer: UK models much too 100 100 ‘

cold before 1991, much too warm

after, especially in the Atlantic ” ‘ ‘ N
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Global/ regional ensemble

spread analysis

Global OHU

UKESM1: before 1991, only SP OHU correlates with
global OHU. After 1991, it's SP and both Atlantic
basins

CNRM: SA and Sl correlate with global OHU
throughout

Global northward heat transport (0°)

UKESM1: negative correlation with SP OHU before
1991, positive correlation with OHU in both Atlantic
basins after 1991

CNRM: negative correlation with global and regional
OHU throughout

Conclusion

In UKESM1, global OHU is dominated by the SP
before 1991. After 1991, the global MOC transports
heat to the NA where it accumulates (reduced surface
heat loss).

In the CNRM super-ensemble, global OHU is
dominated by the Southern Ocean throughout. The
heat transported into the NA is lost to the atmosphere

The ocean component in all models is the same —
reason for the difference probably in coupled
centennial variability modes

© Crown copyright
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Ensemble spread correlation between regional 0-
2000m OHU and (top) northward heat transport at
the Equator (b) global mean surface net heat flux
(positive when the net flux is downward), (bottom)
global mean 0-2000m OHU. Hatching indicates
significant correlation coefficients (p < 0.05).
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Regionally:
Huge simulated warming in deep North Atlantic.

Strong warming and large variability in the abyssal
South Pacific.

Mid-depth cooling trend mostly in Southern
Hemisphere.
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Evaluating stratospheric ozone and

water vapor changes in CMIP6
models from 1850-2100

== “ ; James Keeble
Keeble, J., Hassler; B, Banerjee, A., Checa-Garcia, R., Chiodo, G., Davis, S., Eyring, V., Griffiths, P. T., Morgenstern, O., Nowack, P.,
Zeng, G., Zhang, J., Bodeker, G., Cugnet, D., Danabasoglu, G., Deushi, M., Horowitz, L. W., Li, L., Michou, M., Mills, M. J., Nabat, P.,

Park, S., and Wu, T.: Evaluating stratospheric ozone and water vapor changes in CMIP6 models from 1850-2100, Atmos. Chem. Phys.
Discuss., https://doi.org/10.5194/acp-2019-1202, in review, 2020.
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Total Column Ozone (CMIP6 Multi Model Mean)
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”Kﬁove: Zonal mean ozone difference between end
of century and present day for SSP1-2.6 (left) and
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Left: CMIP6 multi model mean evolution of total
column ozone for different latitude ranges
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Total Column Ozone (CMIP6 Individual Models)
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Stratospheric Water Vapour
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What we know from previous PPE analyses UNIVERSITY OF LEEDS

. i----------i Constrained
AER PPE We can constrain aerosol oveeJ-~-§ Unconstrained

26 aerosol parameters forcing, using a diverse set of
HadGEM3-GA4.0
measurements (over 9000)
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Features of the A-CURE UKESM1 PPE

UNIVERSITY OF LEEDS

Aerosol 2016-2017
emission, meteorology
process and with 2014
deposition (CMIP6) |
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Preliminary A-CURE UKESM1-A PPE
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Climate and Earth system change at
different levels of global mean warming

Colin Jones (NCAS), Ranjini Swaminathan (NCEO), Rob Parker (NCEQO), Doug Kelley (CEH), Jeremy
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Global Warming Thresholds

In addition to analysing the temporal evolution of climate
change, we can also ask:

4.0

d How will the climate & Earth system look at different

levels of global mean warming ?

d What regional changes (and associated impacts)

might be avoided if global warming is limited to X°C

instead of Y°C?

O Analyse changes in the coupled Earth system at
different levels of global warming; using the UKESM1

and the ScenarioMIP multi-model ensemble

g 0 W
o 0 o

TEMPERATURE ANOMALY °C
&

We identify the year a UKESM1 simulation exceeds a

global warming threshold (GWT) relative to it’s own 1850-

1.0

1900 climate and using 21 year centred mean climate

states.
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Year of GWT exceedance

Global Warming Threshold
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Socio-economic
challenges for mitigation
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Spatial seasonal patterns of surface warming at GWT = 2°C and GWT =4°C

AT for GWT of 2°C for DJF AT for GWT of 2°C for JJA

Summer warming

amplified by ~75%

Central Europe &

Mediterranean &

central N. America
at GWT=2°C

Indian subcontinent

0.5 1.5 25 3.5 4.5 6.0 warms less than
Seasonal AT (cf. 1850-1900) at Global Warming Threshold of 2°C for SSP3-7.0 the global mean

AT for GWT of 4°C for DJF AT for GWT of 4°C for JJA during summer
_ monsoon

~50% or more

amplification of
mean warming over

Amazon at 4°C

2.5 3.5 4.5 5.5 6.5 8.0
Seasonal AT (cf. 1850-1900) at Global Warming Threshold of 4°C for SSP3-7.0
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- ______________________________________________________________________
Summary and Next Steps

e Establish the significance of changes compared to internal (natural) variability
e Sensitivity of changes per GWT to different SSP pathways.
* Extend to other variables; e.g. precipitation minus evaporation, soil moisture
* Extend to higher time frequencies; e.g. heatwaves, droughts, extreme rainfall, wind storms etc
* Extend to impacts-relevant metrics; e.g. drought duration, water availability, warm/humid nights etc
* Focus on sensitive regions; e.g. Mediterranean, Amazon, Northern latitudes, monsoon systems.
» Consider co-variability of changes/impacts across the coupled Earth system;

e.g. heatwaves/droughts & changes in vegetation, carbon uptake, air quality (all interactive in
UKESM1)
* Expand to marine changes and associated impacts
* Expand to use the CMIP6 multi-model ensemble
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