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In this talk | will be concentrating on:

1. Global future climate projection
scenario modelling.

2. Aerosol chemistry modelling as part

of the next IPCC report. N IWA

Taihoro Nukurangi

Climate, Freshwater & Ocean Science



Upper level winds Ozona layer

Solar energy

High level wind and The thickness and influenca of the e i Tl
JELEiTAEMS BM8 processas ozona leyer diffars dramatically T e ey
of convection inthe throughout the world. st s ity of
atrnosphare, ke currents atmasgh
are inthe saa R

Snow and ica

Precipitation falling as snow and Clouds ;

ize can be stored in gleciars and Clowss reflect sunlight, trap heat,

ice finlds for decades. store weter vepour and relasse

rain and snow They ara one of tha

i
g , mizxat powarful inputs in any
. ‘-’ L = B . climate modal, and ona of the
N, N

most challenging to et right.

Air-sas axchanges

A warm ocean can coal
the air passing aver it,
or hest it sufficiently to
genarate a cyclona.

The responsa of the fand to rainf=ll
and solar radigtion can vary with
the seasons, and changing petims
of land-usa.

Vertical overtuming
Cold water dazcends, warm
water rises, and pattems of

Sty s>~  THEWORLD IN CUBES
e i > —
Hiow' do you eat an elephant? One bite at & tima, suggests the Indian

provarh. How do you model the antine Earth? The sama way.

Imagine the surface of the planst dividad into tiny cubes, each scted
wpan by an array of inputs, each input interacting with others, and the
resuiting outputs—such s the hypotheticsl cube illustrated above.

Rain and sunshing, cities and plankton biooms, doud and cuments—a . .
can ba captured by instrumants and rendered in slgorithms that sliow Taihoro NUkurangl
sciantists to dafine tha rules of the model as developers might creata a
computar gamea. Thareafter, the accurecy is anly & mattar of resolution—
tha smaller tha cubes, the mare accurate the modal.




140

CO, emissions CO, concentration
120 1200
100 1100 - SSP585
oy (Baseliieg
£ 1000 -
~ 80+ g
2 S 900
5 60- o , SSP3-7.0
= & 800 | (Baseline)
s 40 8
N e £ 700 -
8 2] e 2
3 600 -
......... SSP24.5
J 500 -
BSP4-3.4
-20 1 ESP1-26
i I = “eei 85P1-1.9
-40 T T T T T : | 300 7= T T T T . ‘
1960 1980 2000 2020 2040 2060 2080 2100 1960 1980 2000 2020 2040 2060 2080 2100
10 6
Total anthropogenic radiative forcing ‘ Temperature change
9
SSP585
5 SSP585
8 (Basclime) aseling
7 , SSP3-70
| Emota) 4 SSP3-7.0
6 o
NE 5 SSP4L6.0 § 3. SEPA-G.O
g ™
4 SSP24.5 a SSP24.5
1 ' SSP534-08
) S8P4-3A 21 z SER-aA
SSP1-26 e T T Rl
24 SSP1-1.9 » P SSP1-1.9
1 I g i o, /‘\. ’.’.‘
ol i g e -
1960 1980 2000 2020 2040 2060 2080 2100 1960 1980 2000 2020 2040 2060 2080 2100

Source: Riahi et al, 2016

Figure 3. CO, emissions (a), concentrations (b), anthropogenic radiative forcing (¢), and global mean temperature (d) for the 21st century
scenarios in the ScenarioMIP design, from Riahi et al. (2016). Concentration, forcing, and temperature outcomes are calculated with a
simple climate model (MAGICC version 6.8.01 BETA; Meinshausen et al., 2011a, b). Temperature outcomes include natural forcing in the
historical period; projections assume zero volcanic forcing and maintain 11-year solar forcing cycles, consistent with the CMIPS approach
(Meinshausen et al., 2011c). Gray areas represent the range of scenarios in the scenarios database for the [PCC Fifth Assessment Report
(Clarke et al., 2014).
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Figure 1: SSP-radiative forcing matrix from O'Neill et al. (2016).
The red boxes indicate our recommendations as described in

the text. The green cloud indicates a possible fourth scenario,
which would depend on further funding.

At the moment we’re
running three scenarios but
we want to do more
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Each simulation costs about
S30k in NeSI core hours
alone.
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What are we doing which is new and different?

Model grid sizes (km)

120°E -140°E 160°E 180° 160°W 140°W 120°E 140°E 160°E 180° 160°W 140°W

Figure 1. (a) Grid sizes of NZESM in km with high-resolution domain embedded into a global eORCA1 domain.
Two control sections which run from Australia to New Zealand are shown in red dots. The orange dots mark the
segments which have been used to calculate transports. The Macquarie Ridge (MR), Campbell Plateau (CP),
Chatham Rise (CR), and Tasman Sea (TAS), Tasman North (TN) section and Tasman South (TS) section have been ’
labelled. The 1000m 1so-bath 1s show by the white contour line. (b) Schematic of major ocean currents in the region:

East Australian Current (EAC), East Australian Current Extension (EAC-Ext), Tasman Front (TF), East Auckland

Current (EAUC), Westland Current (WC), Southland Current (SC), Antarctic Circumpolar Current (ACC). N IW n
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Figure 8: Surface model biases 1995-2014, compared to EN4. (a) SST UKESM, (b) SST NZESM, (c) SSS UKESM
and (d) SSS NZESM. The dark-red box marks the region of the high-resolution nest. Contour interval for
temperature is 0.5°C and 0.5psu for salinity.
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Surface ocean circulation speed (m-s~1)
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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', Jean-Francois Lamarque?, Michael Schulz?, Olivier Boucher?, Veronika Eyring®, Michaela
I. Hegglin', Amanda Maycock®, Gunnar Myhre’, Michael Prather®, Drew Shindell’, and Steven J. Smith'?

'Department of Meteorology, University of Reading, Reading, RG6 6BB, UK

2National Center for Atmospheric Research, Boulder, CO, USA

3Norwegian Meteorological Institute, Oslo, Norway

4Laboratoire de Meétéorologie Dynamique, IPSL, Université Pierre et Marie Curie/CNRS, Paris, France
SDeutsches Zentrum fiir Luft- und Raumfahrt, Institut fiir Physik der Atmosphire, Oberpfaffenhofen, Germany
6School of Earth and Environment, University of Leeds, Leeds, UK

7CICERO - Center for International Climate and Environmental Research Oslo, Oslo, Norway

8University of California, Irvine, CA, USA

9Nicholas School of the Environment, Duke University, Durham, NC 27708, USA

10Joint Global Change Research Institute, Pacific Northwest National Laboratory, 5825 University Research Court, Suite
3500, College Park, MD 20740, USA
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* 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 [B N (@

Centre for Environmental
Data Analysis

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
NATURAL ENVIRONMENT RESEARCH COUNCIL

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

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

myCEDA
Centre for Environn pa catlogue ysis CEDA News

Data download tools

CEDA Web Processing
Service \ P

JASMIN and CEMS
Data Processing
Environments

Recent News

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

» Elastic Tape service issues May 11,
2016, 1:32 p.m.

CEDA Document » JASMIN and LOTUS now stable
Repository |4 May 10, 2016, 12:51 p.m.
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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

NeSl's national Data Transfer platform — operated in partnership with Globus, REANN/Z and multiple
NZ institutions — is now available for users to move data to and from NeS| quickly 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 working with New Zealand research institutions to
facilitate data transfer to and from existing and new Globus Data Transfer Nodes (DTNs).

Last vear, NeSl 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 plumbed Globus DTNs directly into its new @ Data tra nsfer nodes
infrastructure platform, enabling access to data on both # E
Maui and Mahuika HPC systems hasted 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’

worldwide network of other endpoints. S

“Bringing this new platform online has truly been a
collaborative effort, invalving collaborations with
international partner Globus, national advanced network

rovider 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 R
was migrated from the Pan cluster at the University of
Auckland to the new Mahuika supercomputerin
Wellington, hosted at NIWA. [t was a record-setting
moment for REANNZ and a testament to the enhanced
capabilities and perfarmance of NeSl's new data transfer

University of Otago

platform.
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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 IWA
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.
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This line shows how the amount of carbon dioxide in the air
has gone up and down over time. It also shows that it is
much higher now than it has been for a/long time.
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By using the power of the Internet, we can build a special type of computer together.
Many people’'s computers are often switched on but not doing very much. What this
means is that the spare computer power can be used to do some calculations about

future climate change.

If you have a computer that you can use, then you can be a climate scientist too. If you
want to get involved, then you can go to . Here, you can sign
up to run a model of the atmosphere on your own computer!

Is just one example of what is called a
project. Citizen scientists are people who give some of their time to help answer a
science question. What is great about these projects is that a lot can be achieved using
teamwork! There are lots of these projects out there and you can start getting involved

today.

Climate, Freshwater & Ocean Science
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In this section:

Science Background
Regions

2015 December Extreme
weather in the UK

Weather@home 2015: Western
US Drought

Weather@home 2014: the
causes of the UK winter floods

Weather@home ANZ 2013: the
causes of recent heatwaves and
drought in Australia and New
Zealand

Weather@home Climate
Accountability: the causes of
extreme heat in the Western US

Weather@home ACE-Africa

Weather@home: High
Resolution 2003 European
Heatwave

Weather@home: Mexico

climateprediction.net

weather@home

Weather@home is a group of regional climate modelling
experiments within climateprediction.net

Follow live results from the weather@home 2015 Western US
Drought experiment

Thanks to your support of climateprediction.net we are able to design experiments that
answer questions we otherwise could not answer without large climate model
ensembles. However, most extreme weather events take place on a much smaller
scale that the global models can’t show. For this we need the weather@home project!

Weather@home allows us to run regional climate models to answer the question: how
does climate change affect our weather.

Weather@home helps us, and scientists all over the world, to answer this question. It
is a family of regional climate models for a growing number of regions around the
world. With weather@home we can investigate how the odds of extreme weather
events change due to man-made climate change and natural climate variability.

With weather@home you can run the model simulating the weather in your native part
of the world. Weather@home also makes climateprediction.net a truly international
project, as participants and the scientists who analyse the data come from all over the
world. The fact that local scientists are collecting and analysing the data is important
as it means that any results from the project are underpinned by local knowledge,
making them even more relevant to people’s daily lives.

O\

Related links:

weather@home is supported by the
Guardian

Developed with financial assistance
from Microsoft Research
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Coming soon, CONTAINERS!
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Thanks for listening, Wy

¥4
I’d be very happy to AL
take questions if you {
have any.
@jonnyhtw
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