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Self Introduction



My research areas

| am a professor of Hokkaido University in Sapporo,
Japan,

— and a tennis player.

Our university is pretty strong in earth science, and the
second strongest university for oceanography in Japan.

| took my PhD for annual cycle of the tropical Pacific
both for the ocean and the atmosphere.

Then, | have been interested in decadal climate
variability over and around the North Pacific.

After that, | have shifted to frontal scale air-sea
Interaction.

Now | am also working on ocean deoxygenation and
marine ecosystems.



| welcome international students.

« | have many international students which have conducted
high-level studies in my laboratory. My recent doctor course
students are mostly international students.

— Emi Yati (Indonesia) graduate in the last September (Emi
Minobe et al. 2020 Frontiers in Marine Science (IF=4.4,
referred IPCC-AR6 WG2), Emi Minobe 2021 J.

Oceanography (IF=1.8))

— Jiaxiang Gao (China, master from Chinese Academy of
Science) will graduate this Sept. (Gao Minobe et al. 2020
Environmental Research Letters (IF=6.2))

— Givo Alsepan (Indonesia) will graduate this Sept.
(Alseapan Minobe et al. 2020 J. Climate (IF=5.1))

— Jinyoung Son (Korea) (going to submit to J. Climate)

— Yumi Abe (Japan)

— Gong Zhangiu (China, master from Beijing Normal
University) will join from this October



Japanese scholarship

« Unfortunately, Japanese university do not pay for
students, and thus students and their family need
to pay tuition and living expense or to secure
scholarship.

* In Japan, MEXT scholarship is very good, but of
course very competitive. If you are interested in
this, please prepare with a long enough time
including studying Japanese, which can help a
better evaluation.

* Please try so-called embassy recommendation,
by which you will apply Japanese embassy in your
country in the next year.



1. Introduction of CMIP6 data



What is CMIP?

. CMIP stands
for “Cou pl ed @ AbowtWCRP v CoreProjects  Unifying Themes v Grand Challenges v Lighthou
MOdel WCRP Coupled Model Intercomparison Project
Intercomparis (CMIP)
on Project”,
which is a

project of
WCRP.




Models and tools are free!

« To conduct a large-size multi-model analysis, you need a
high-speed internet connection, a powerful workstation,
and a big storage. These might be beyond out of reach
for most of students.

* However, to train your ability, several model outputs with
limited year range is OK. The downloading data amount
may be smaller than watching youtube!

 In addition to the model outputs are free, the analysis
tools are also free. This is a recent big change. Ten
years ago, most of professional researchers used
Matlab, which is an expensive commercial software, but
now we use python, which is free.




Relation with IPCC

» |IPCC assess
research papers, iDCC REPORTS SYNTHESIS REPORT  WORKING GRO
but do not CALENDAR
conduct
researches by
themselves.

« CMIP models The

sometimes
called IPCC- Intergovernmental

model, butthisis  pPanel on Climate
wrong.

 Nevertheless, Change
CMIP is

organized with a
focus for IPCC.



CMIP analysis as a young
player's game

| always suggest for a young researcher to
choose a new research field, for which old
researchers cannot work.

* By doing so, you can be a valuable talent.

* |f you have a skill of multi-model analysis
of CMIP in addition to other basic ability as
a researcher, many institute will want you.

10
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CMIP generations

» Climate Model Intercomparison Project
— CMIP3 — IPCC-AR4 (2007)
— CMIP5 — IPCC-ARS5 (2013-14)
— No CMIP4
— CMIP6 (2015-) —» IPCC-ARG6 (2021-22)



Finalize scenario choice, March 2015 (O'Neill, Tebaldi, van Vuuren)

CMIP6 Timeline
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Historical GHG emissions to 2014 (B. Andres). Uncertainties, seasonailty, + (S. Srhith)
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= prototype read
Historical land use (G. Hurtt, D. Lawrence) L !
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v = Pre-industrial read
Historical GHG concentrations (M. Meinshausen y

Historical ozone concentrations (M. Hegglin, J.-F. Lamarque&

Historical aerosol concentrations (B. Stev%'ns)
Solar past and future (K. Matthes, B. Funke)
Volcanoes (L. Thomason, T. Peter, B. Luo)

>
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Ruture ozone and aerosol concentrations (M. Hegglin, J.-F Lamarque, B. Stevens)

Future ha;mnnized land use dataset (G. Hurtt, D. Lawrence A —_—

CMIPG6 integration started from
this year!

ScenarioMIP global model runs

C— N Oominal Period of CMIP6 (2015-2020)

12 http://embracecmip2015.sciencesconf.org/conference/embracecmip2015/pages/Veronika_Eyring.pdf
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CMIP®6 structure

« Common experiments (entrance ticket for
CMIP6)

— Modelling teams of a model must provide data
of these experiments.

* Endorsed MIPs
— Modelling teams can join, but not necessary.



CMIP6: DECK + Historical + other MIPs

CMIP6-Endorsed Model Intercomparison Projects (MIPs) CM'P
Clouds/ Ongoing Diagnosis, Evaluation, and
Chemistry/  Circulation  Qcean /Land/ Characterization of Klima
Aerosols gt very (DECK) Experiments

Characterizing fit term DECK (entry card for CMIP
fordos e faasts ] AN(IIP simulation (—-19?92
o 2014)
% Decadal . E@MMLOJ
dl::::e | - predition _ Simulation
ji. 1%/yr CO, increase
iv. Abrupt 4xCO, run
e
c:';:’;" ¢x&"i-._,_ Scenarios CMIP6 Historical Simulation
(entry card for CMIP6)
; i \ v. Historical simulation using
Land use o M‘:“;L‘"“‘“‘” CMIP6 forcings (1850-2014)
engineering e future runs

(DECK & CMIP6 Historical Simulation to be run
fi h model configuration !
Note: The themes in the outer circle of the figure might be N odel co gu tion used in the
slightly revised at the end of the MIP endorsement process SUbSEq uent CMIP6-Endorsed MIP. S)

http://embracecmip2015.sciencesconf.org/conference/embracecmip2015/pages/Veronika_Eyring.pdf
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CMIP forcing

« CMIP models are coupled models, which contain
ocean, atmosphere, land, ice models with
coupling between those subsystem models.

* The forcings, which are given from the outside of
the model system, are
— greenhouse gas concentrations
— aerosol concentrations (anthropogenic & natural)
— solar radiation
— earth’s orbit factors
— land use
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Projection & Prediction

« Estimation of future conditions based on CMIP6

scenario runs is called “projection” (not prediction),
because CMIP6 scenario runs do not contain

predictable components associated with initial
condition.

For example, seasonal forecasting with typically used
for 0.5-1 year prediction starts from the latst
observation-based initial condition, which give the
most of predictable component on this timescale.

Unique exception in CMIP6 is Decadal Climate
Prediction Project (DCPP), in numerical modelling
runs start from observation-based initial condition.



CMIP6-Endorsed MIPs and Model Groups’
Commitments to Participate in each MIP

AerChemMIP |
—_— CamIp |
m Aemsuls and Chamlstry Mndel Intermmpansun Project (AerChemMIP) CFMIP
ﬂ Coupled Climate Carbon Cycle Model Intercomparison Project (C4MIP) DAMIP |
m Cloud Feedbaﬂk Mudel Intemumparlsun PrﬂjEGt (CFMIP) DCPP |
ison Project (DAMIP) —
GeoMIP
| Flux-Anomaly-Forced Model Intercomparison Project (FAFMIP) |
m Geoengineering Model Intercnmpansnn Project (GeoMIP) GMMIP |
1 Giohai Mansoons Modél Intercomparicon. Prolect (GMIIP) HighResMIP |
' High Rasulutlun Model Intercomparison Project (HighResMIP) ISMIP6
|/l Ice Sheet Model Intercomparison Project for CMIP6 (ISMIP6) ®Participating  LSSMIP |

" || Land Surface, Snow and Soil Moisture MIP (LS3MIP) m Not Participating LUMIP

m Land-Use Model Intercomparison Project (LUMIP) M Don't Know Yet  OMIP
m Ocean Model Intercomparison Project (OMIP) PMIP
_ | Paleoclimate Modelling Intercomparison Project (PMIP) REMIP |

|- Radiative Forcing Model Intercomparison Project (RFMIP)
11 Scenario Model Intercomparison Project (ScenarioMIP)

_ __ Volcanic Forcings Model Intercomparison Project (VoIMIP) _ _ _ _ _ _ _ . c\:'::;:

- Coordinated Regional Climate Downscaling Experiment (CORDEX) :
m Dynamics and Variability of the Stratosphere-Troposphere System (DynVar) DynVar |
m Sea-Ice Model Intercomparison Project (SIMIP) SIMIP
1| Vulnerability, Impacts & Adaptation and Climate Services AB (VIACS AB) VIACS AB

http://embracecmip2015.sciencesconf.org/conference/embracecmip2015/pages/Veronika_Eyring.pdf

ScenarioMIP |
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A common problem in the

ocean models

« CMIP6 models generally do not resolve
ocean mesoscale eddies and the narrow
strong currents such as the Kuroshio and
the Gulf Stream are heavily biased.

« CMIP6 ocean model resolution is typically
50-100 km.

— 100 km or coarser: No ocean mesoscale
eddies.

— 25-50 km: eddy permitting models.

— 10 km or finer: eddy resolving models.
18
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H ig hResMIP (Haarsma et al. 2016, GMD)

High-Res.: 25-50 km AGCM (typically 150 km in
CMIP5), 0.25-deg or higher (upto 0.1-deg) OGCM.

— Close to necessary resolution of 20 km for proper latent
heating suggested by Willison et al. (2013 JC).

Tier 1: AGCM only run 1950-2014 (historical)
— with 0.25-deg SST and ICE of HadISST2.
Tier 2: Coupled run 1950-2050 (RCP8.5)

Tier 3: AGCM only run 2015-2100 (or -2050) (future)

— Observed SST and ICE + trend deduced from CMIP5
models for RCP8.5.
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Scenarios

A big uncertainty of future projection lies in uncertainty
of forcings for future global warmings.

« Since one cannot know exactly future CO2
concentration, which is needed to give as a forcing,
CMIP takes a scenario approach.

« A scenario is an integrated set of information for
forcings including greenhouse gas concentration,
aerosol concentration, land use etc.



CMIP®6 scenarios

« Shared Socioeconomic Pathway (SSP) in CMIP6
— Representative Concentration Pathways (RCP) in CMI5
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IPCC SROCC, Chapter 1



What IS the number In scenario?

The last number of SSP5-8.5 or RCP8.5 (i.e., 8.5) means
radiative forcing at 2100 in w/m>.

« Radiative forcing is a measure of greenhouse warming forcing
represented as a radiation.

« The major CMIP6 scenarios are

Shared socioeconomic pathways

- SSP1-2.6 SSP1 SSP2 SSP3 SSP4 SSP5  Previous
— SSP2-4.5 Sitallly Bideof ‘el [maunlly, Fosslined grpriaron
~ SSP3-7.0 g o --
= 7.0
~ SSP5-85 g/ ¥ e
|2 [
ol § - ]
£ %4 I =
S 26
to || - CMIP5
Ens: initial condition ensemble RCPs
LTE: long-term extension

OS: overshoot

55 O'Neill et al. (2016 doi:10.5194/gmd-9-3461-2016)
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2. CMIP6 Data Availability
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ESGF

Earth System Grid Federation provides interface by
which users can search and download CMIP5/6 and
some other data.

The actual data are stored in each modelling centers or
national data storage, but from ESGF interface you can
find data of multiple institutes across nations.

Each ESGF site is called as ESGF node.

One downloads the data from the modelling centers or
national data storage and not from ESGF node, thus the
bandwidth between the former for you determines the
download speed.

— This is the reason why | choose Japanese model as materials,
because | can download much faster than other countries’ model
data.



) cmipé - Home | ESGF-CoG X o+

« > cC

Hosted by e .

8 esgf-node.dinl.gov/projects/cmipt/

Department of Energy
Lawrence Livermore Mational Laboratory

MIP6

World Climate Research Programme

S8 ContactUs Data Nodes Status

WCRP Coupled Model Intercomparison Project (Phase 6)

Search & Download Data 0

Simple Text Search Ga' Q@ More search options

The Coupled Model Intercomparison Project; which began in 1995 under the auspices of the World Climate Research Programme (WCRPY), is now in its sixth phase (CMIPG).
CMIPE coordinates somewhat independent model intercomparison activities and their experiments which have adopted a common infrastructure for collecting, organizing, and
distributing output from models performing common sets of experiments. The simulation data produced by models under previous phases of CMIP have been used in thousands
of research papers (some of which are listed here), and the multi-model results provide some perspective on errors and uncertainty in model simulations. This information has
proved invaluable in preparing high profile reports assessing our understanding of climate and climate change (e.g., the IPCC Assessment Reporis).

Datasets from CMIP6 simulations are available through the
CMIP®6 Search Interface
NEW! Metagrid -beta Search Interface
Also see CMIP6 Data Holdings Summary

for a summary table showing available experiments and models.

The following links will lead to additional information about CMIPE:

T =5 i - il ST Y P Y z L Ab L PR 1 R ] a 1 EH i

You are at the ESGF@DOE/LLNL node

Browse Projects

This All My Tags
Parent projects (1)
ESGF-LLNL

Peer projects (4)

CMIP3
CMIPS
InputdMiPs
obs4MIPs

Child projects (0)
Enter Tag
Reset Go

Start typing, or use the 'Delete’ key to
show all available tags.

cmip6 Tags: None

maws QO LD»0@Q@(= )
"""ESGF& é%6

Welcome, Guest | Login | Create Account




o X
) CMIPs-NCI Data Search | CMIPE X = =+ o

&« = # esgf.nci.org.aufsearch/cmipb-nci/ B % 0O % 9 -

VSIS, SO, | LUy |

World Climate Research Programme

You are at the ESGENGLO
Home CMIP6-NCI Aboutlls ContactUs - Techni

WARMNING: Mot all modeis include a vanant 'r1i1p 111" and across models, identical values of variani_label do not imply identical varianis! To learn which forcing

B AL were used in each variani, please check modeling group publications and documentation provided through ES-DOC.

Activity

Model Cohort Enter Text: €@ Search | Reset Display results perpage [ More Search Optio

Product

E= A A Y

= = J Show All Replicas ] Show All Versions ] Search Local Mode Only (Including All Replicas)
ource

Institution 1D The search retumed 0 resulis.

Source Type

o0 AR R R

Nominal Resolution

Experiment |D

Sub-Experiment

Variant Label

# [ | |

Grid Label

Table ID

Freqguency

Realm

Variable

N RN RN AN A

CF Standard Name

Data Node + ‘

ESGF sponsors and pariners CoG version 3,12.1 Earth System CoG sponsor ™
4 3




| 0 cmipé Data Search | cmipé | ESG X

&8 esgf-nodelinl.gov/search/cmips/

P2 CMIP6 |

World Climate Research Programme

WG

Home ContactUs

+

Data Nodes Status

MIP Era + ‘
| = were used in each variant, please check modeling group publications and documentation provided through ES-DOC.
| Activity + ‘
- CMIPS project data downloads are unrestricted. Downloads should be performed with the -s option to a wget script without the nead to login. When using this method for
| Product + ‘ download, ensure you are not using additional options, eg. -5 and -H should never be combined.
For more information about CMIP6 data please consult this guide: https-//pcmdi linl gow/CMIPE/Guide/datallsers himl
Source ID -
Please try our updated ESGF web application {named "Metagrid"). now undergoing beta testing. For this test release we are reaching out for help from users in the
MRI-ESM2-0 (2) community to report any issues they encounter with the application. The beta-test web application can be found at the following site: https://aims2 lInl.gov/metagnd/
Please see the following page for more information including a FAQ:
Institution ID + https:/fesgf github iofesgf-user-support/metagrid. htmi
Source Type +
NominaiResclition e Enter Text: € Search Reset Display results per page [ More Search Options |
Experiment ID — ) ) ) )
O show Al Replicas O showAll Versions [ Search Local Node Cnly (Including All Replicas)
historical (1) Search Constraints: #MRI-ESM2-0 | 88 historical ssp585 | #r1i1p1f1 | #ar | #tos | ® mon
585 (1
i (M Total Number of Results: 2
Sub-Experiment + -1-
Please login to add search results to your Data Cart
Variant Label - Expert Users: you may display the search URL and return results as XML or return results as JSON
ritpf1 (2) 1. CMIP8.ScenarioMIP.MRI.MRI-ESM2-0.ssp585.r1i1p1f1.0mon.tos.gr
s - Data Node: esgf-data? diasjp.net
Eadske Version: 20191108
9 Total Number of Files (for all variables) 2
gr(2) Full Dataset Services: [ Show Metadata ] [ List File [ WGET Script] [ Show Citation] [ PID ][ Further Info ]
2. CMIP6.CMIP.MRI.MRI-ESM2-0.historical.r1i1p1f1. s.gr
Table ID + Data Node: esgf-data? diasjp.net
- Version: 20190904
Frequency = Total Number of Files (for all vanables): 1
Full Dataset Services. [ Show Metadata ] [ List Files] [WGET Script] [ Show Citation] [PID ][ Further Info ]
man (2) sy

You are at the ESGF@DOE/LLNL node

WARNING: Not all models include a variant "r1i1p1f1", and across models, identical values of variant_label do not imply identical variants! To learn which forcing datasets




| G cmipé Data Search | cmipé | ESG X

+

| & = (C B esgf-nodelinl.gov/search/cmips/

Experiment ID

historical (1)
55p585 (1)

O Show Al Replicas O Show All Versions
Search Constraints: #MRI-ESM2-0 | $8 hustonical ssp585 | #r1i1p1f1 | $ar | #tos | ®mon

Total Number of Results: 2

| Sub-Experiment

A

Variant Label

rilp1fi (2)

1. CMIP6.5cenarioMIP.MRIL.MRI-ESM2-0.55p585.r1i1p1f1.0mon.tos.gr

Grid Label

ar (2)

Data Node: esgf-data2 diasjp.net
Version: 20191108
Total Number of Files (for all variables) 2

| Table ID

tos_Omon_MRI-ESM2-0_ssp585_r1i1p1f1_gr_201501-210012.nc

Frequency

man (2)

checksum: 1518e24c354e35840b93f1f808e954bdc0abcli14d8701222e10a40b029 122112
1 size: 132914459

tracking_id: hdl:21.14100/57785306-5627-4047-b3a5-b7023ce%d060

[ More File Metadata |

| Realm

‘ tos_Omon_MRI-ESM2-0_ssp585_r1i1p1f1_gr_210101-230012.nc

Variable

tos (2)

2 size: 302850803
tracking id: hdl:21.14100/63b42af0-80ba-4659-bdf2-dc25fde2916¢c
[ More File Metadaia |

| CF Standard Name

‘ 2. CMIP6.CMIP.MRLMRI-ESM2-0.historical.r1iip1f1.0mon.tos.gr

| Data Node

Data Node: esgf-data? diasjp.net
‘ Version: 20190904
Total Number of Files (for all vanables). 1

ESGF SpOnNsors and partners
DoE Office of Science | IS-ENES | NASA | NOAA | NCI | NSF

https:/fesgf-node linl gov

‘ Total Number of Files: 2

checksum: 4580091e798310327 8aZe2dfScT SefcbeerdB8b0d70a7as334c4c4eT 51330621

m a & % oegaue?

O Search Local Node Cnly (Including All Replicas)

Please login to add search resuits to your Data Cart
Expert Users: you may display the search URL and return results as XML or return results as JSON

Full Dataset Services: [ Show Metadata ] [ Hide Files ] [ WGET Script] [ Show Citation ] [ PID ][ Further Info ]

Single File Access:
HTTP Download
OpenDAP Download

Single File Access:
HTTP Download
OpenDAP Download

Full Dataset Services: [ Show Metadata ] [ Hide Files | [ WGET Script] [ Show Citation ] [ PID ] [ Further Info ]

Total Number of Files: 1

tos_Omon_MRI-ESM2-0_historical_r1i1p1f1_gr_185001-201412.nc

checksum: 86cfcf391/4831abeTa8047a5d51308ef2d82eb3302237284d6e441b454cbebe
1 size: 252726522

tracking_id: hdl:21.14100/04e7509a-ec4a-45e1-b5ab-b9d6f19a504b

[ More File Metadata |

CeG version v4.0.0b2
ESGF P2P Version v4.0.4

Single File Access:
HTTP Download
OpenDAF Download

Earth System CoG sponsors and partners
NOAA | NASA | NSF | DoE Office of Science | IS-ENES

Privacy & | egal Notice
Learn about the Depanmenl of EE'IEI'QY'S VUEI'IETEID"“Y Disclosure Progm




CMIP®6 file name convention

Variant:

We use rlpl and
rlp2 only. These
two variants are

different

VVariable name: el any
initialization
tos means SST Model Name i Temporal range.

tos_Omon_MRI-ESM2-0_ssp585_rlilplfl_gr 201501-210012.nc

Realm and Experiment “gr” means the
temporal frequency: name: “ssp585” M variable is means netcdf

is the future regridded for an format.
monthly data experiment easier handling.

using the high- “en” means the
end scenario. native grid.
“historical”

means the

experiment for

the past.
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CMIP6 data in C3S

» Copernicus Climate Change Service
(C3S) provides CMIP6 historical and
scenario simulations for many atmospheric
data (including spatially 3D data) and
surface ocean and sea-ice data (spatially
2D data only) with capability of

https //Cds Cl Imate.c - 'i E)pemlcus @g::r::éz Service AboutUs Whatwedo Data
opernicus.eu/cdsap B

p#!/dataset/projectio
ns-cmip6?tab=form Bl Cooerics CCECMWF

! Climate Change
provide authoritative informati

=3
e We
enable climate change mitigation and adaptation sti




e V@riables available at C3S

() Daily maximum near-surface air temperature ) Daily minimum near-surface air temperature

L

) Eastward near-surface wind

Cil T =

() Evaporation including sublimation and transpiration

} Moisture in upper portion of soil column
(O Near-surface air tem perature
() Near-surface specific humidity } Near-surface wind speed
() Northward near-surface wind

) Precipitation

@ Sea ice thickness

() Sea level pressure 5ea surface height above geoid

() Sea surface salinity Sea surface temperature
() Sea-ice area percentage on ocean grid {_) Sea-ice mass per area

Snowfall flux

Surface air pressure
Surface downward eastward wind stress

) Surface downward northward wind stress Surface downwelling lonewave radiation

() surface downwelling shortwave radiation

() Surface temperature Surface temperature of sea ice

i

() Surface upward latent heat flux Surface upward sensible heat flux

i

() surface upwelling longwave radiation

i

{_) TOA incident shortwave radiation

Surface upwelling shortwave radiation

TOA outgoing longwave radiation

() TOA outgoing shortwave radiation ()} Total cloud cover percentage

L

() Total runcff

Clear all
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Size of the data

* |t is important to have a feasible plan and
feasibility of CMIP5/6 analysis largely
depends on data size required for a
specific research.

» 3D data are 40-70 times larger than 2D
data.

» Dally data are 30 times larger than
monthly data.
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Some ocean variables

« 2D data
—tos: SST

— 2Q: sea-surface height

 Note that coupled models do not sufficiently
contain the land-ice melt effect.

3D data

— to: potential temperature

— s0: salinity

— uo: x-ward component of current
— Vvo: y-ward component of current
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Research purposes to use
CMIP5/6 models

‘0 evaluate the future changes
"0 understand the mechanisms of future changes
‘0 evaluate role of forcings in the past changes

"0 evaluate the model ability to reproduce the past
changes
— If model cannot simulate the past, we cannot rely on them for future.

To provide boundary conditions of regional models

To understand the resolution dependency of some
phenomena using HighResMIP




35

Original or remapped coordinate

 Most of ocean models do not have lat-lon
grid, but have curvelinear grid or

unstructured grid.

ACCESS-ESM1-5
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40 -
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Work on original coordinate or

remapped coordinate

 When we draw a map figure of multi-
model mean, we need to remap models on
a common grid (e.g., 1x1 lat-lon).

— Most users use Climate Data Operator (CDO),
a free tool developed by Max Planck Institute
in Germany.

 However, if we analyze near coastal data,
sometimes it is better or even necessary
to use original coordinate data.

36



Ocean velocities are problematic

« CMIP5’s ocean velocities are x-ward and
ocean coordinate, and standard tool (CD

-ward velocities of the
or NCL) can interpolate

but cannot rotate velocities (except for Max Planck Ocean model).

N7
N
< CDO
N_7

N

Terada,

Minobe et

al. 2020

Rotation.

T") CDO
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N7

N7

N7




Emphasis on regionality

 WCRP now emphasizes regionality.

* Regional studies are mainly conducted by
researchers in each region.

— Future changes of Japan are mainly studied
by Japanese.

— There were so many studies in developed
countries, but not in developing counties.

— S0, there are lots of opportunities in
researchers in developing counties.

38
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3. IPCC WG1 Interactive Atlas

By using this Atlas, we can obtain
multi-model mean information for
SST, sea-surface height, etc.



IPCC WG1 Interactive Atlas

V—EI:KZ1‘

{ |PCC WGI Interactive Atlas X  +

&« = C 8 interactive-atlas.ipcc.ch B a =2 % Qll @ » O e‘

L]
IDCC @@ IPCC Working Group | (WGI): Sixth Assessment Report

LN 1AL FANEL an
cllmate changn

OUR POSSIBLE
CLIMATE
FUTURES

IPCC WGI Interactive Atlas
A novel tool for flexible spatial and tempeoral analyses of much of the cbserved and
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How to know point information
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Regional Information
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Point information
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Downloading Map Data and
Plotting by Yourself
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The file size is very small, just 133KB.




import xarray as Xxr

xs=xr.open_dataset('CMIP6 - Sea level rise (SLR) Change meters - Medium Term
(2041-2060) SSP3-7.0 (rel. to 1995-2014) - Annual).nc’) #open file for xarray

xa=xs[ 'total’] # generate xarray dataarray
print(xa.sel(lat=34.5,1on=122.5)) # print value at 34.5N, 122.5E
xa.plot() # plot a map
plt.show() # show figure
<xarray.DataArray 'total’ ()> BHs =
array(0.221449, dtype=float32) €I PQ=EL
Coordinates:
lat loat64 34.5 oe
lon float64 122.5 50 it -
Attributes: co I 4 » IM
long_name: GDAL Band Number 1 i a0 Pw )
grid_mapping: crs %l . f “ 0.2 g
%\ 0 | - 0.0 g
This value means the total sea- g i .-
level rise around Qingdao will be £ 40 7
22.2 cmin 2041-2060 periOd —60 - —0.4
relative to 1995-2014 under SSP3- 80 ]
7.0 scenario. P T e e e S

longitude [degrees_east]
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Pros and Cons of the Interactive Atlas

» |[PCC Interactive Atlas is great to get
CMIP6 information, but it has its own

limitation.

* In particular, near the “coast” remapping
on the same grid can cause a problem,
because of differences of coastal
topography between different models.

* |f you want to know accurate information,
you need to work with CMIP6 data of
respective models.

58



59

Morning Practice

« Use IPCC interactive Atlas and try to
summarize future change of a variable and
region of your interest with respect to
middle (2041-2060) and long terms (2081 -
2100) and low and low (SSP 1-2.6) and
high (SSP 5-8.5) emission scenarios.



