O. Lecture and
Exercise: Check of
Reproducibility

CLIMATE PREDICTION DIVISION
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TCC Training Course,
27 Januar y 2015 (JMA, Tokyo)



Why should we check the reproducibility?

B Th gepr du i ty is judg € by calc latin gh eoias. Bias
is defin d h ee as Simulation min u Beanalysis.
OB=S—-R

OSimudibni sh doe ast wh i € bondu ted b y¢c na ¢
mode | s .

COR @nalys 11sm arly th esame asobs ey aohwh I wenth 1 n kK
of astru es B u e .

B Simulation and Reanalysis can ot be e actly th esame
re sltuEvery model has its own bias.
OB 3 don phys | ,@ sameteriza ibns and so on .

B If th e2 are th areas th ddas Is very dif eélre nfr mth e

cl matology, you s buld me fion it wh e you sa y
somethin gabout uture ¢ Bn g enghat area.

OBias co rermoni & eva yto overcometh er ld m,wh i c h
a i &s pre s esmud ibn to obs B/ aoh. Fo e ampl @
smpl ay s

* Futuregias correcteq = FUture — (Present — Observation)




We focus on Japan’s climatology of January and June

B Here we foc u @ analyzin
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Outline

1. Draw monthly mean cl matology of Japan using
JRA- 55 reanalysis data. RASS | 7
OMonthly mean pre mpitation (mmida y -
OMonthly mean 2m temperature ()

2. Compare th grese hclmate simulated by 1
MRI-AG /3.25 with th @RA-5 Xl matology.

OBased on th eaprodu i ty of MRI- AGCM3.2S, we
ha & to analyze its uture cl mate ¢ hAnge.
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FROM JRA-55

DRAW MONTHLY
MEAN CLIMATOLOGY
OF JAPAN



Using JRA-55 reanalysis data

1. Clckth acon “Ope @r BS” on your des top.
'ype “Enter” to set Landscape mode.

3. Type “cd/cygdrive/ cT/C Q 0 106tA”.

[ GrADS202.0g02

== Eon

2%i686 ...

m |

T OpenGraDSs
tarting ¥ =szerver under CiS0PENGR™1MContents:Resourcesz“Eming
tarting OPENGR™ under C:0PENGRE™1“Contents“CyguwinsUersions“~ZB20GA™1.

OpenGraDs

rid Analysi=z and Display Sustem (GrADS> Uersion
opyright <c>» 19882811 by Brian Doty and the
Inztitute for Global Environment and Society (IGES>

rADS comes with ABSOLUTELY HNO WUARRANTY
ee file COPYRIGHT for more information

# Package Initiali=ation: Size = 11 8.5
ommand line history in “Usersiskecs .grads. log




Data description

Control Fi eIName

Description

Duration

J R5 5pf.cl mctl J R5 PPre mpitation nfnida y Cl mat ology 1 9182 001
J R5 btas.cl mctl J R5 22m Temperature (K) Cl matology 1 9182 001
J R5 bpsl.cim.ctl J R5 SSea Level Pres agre (Pa) Cl matology 1 9182 001
J R5 5 Aadim.ctl J R5 Sastward WIind n{/ s) Cl matology 1 9182 001
J R5 5v/ &l m.ctl J R5 Northward Wind n{/ s) Cl matology 1 9182 001
J R5 buas.cl m.ctl J R5 Hastward Near- Surfac eMnd n/ s) Cl matology 1 9182 001
J R5 5v/aclm.ctl J R5 Northward Near- Surfac eMnd n{/ s) Cl matology 1 9182 001
AGCM pre pi-P.ctl AGCM Pre mpitation (mnida y Prese hSimulation 1 9972 030
AGCM/ ta- P.ctl AGCM 2m Temperature (K) Prese hSimulation 1 9972 030
AGCM/ slp- P.ctl AGCM Sea Level Pres gre (Pa) Prese hSimulation 1 9972 030
AGCM u- P.ctl AGCM Eastward Wind n{/ s) Prese hSimulation 1 9972 030
AGCM/ v- P.ctl AGCM Northward Wind n{/ s) Prese hSimulation 1 9972 030
AGCM/ &-P.ctl AGCM Eastward Near- Surfac eMnd n/s) Prese thSimulation 1 9972 030
AGCM/ va- P.ctl AGCM Northward Near- Surfac éMnd nf/ s) Prese hSimulation 1 9972 030
AGCM pre pi-F.ctl AGCM Pre mpitation (mnida y Future Simulation 2 0572 099
AGCM/ ta- F.ctl AGCM 2m Temperature (K) Future Simulation 2 0572 099
AGCM/ slp- F.ctl AGCM Sea Level Pres agre (Pa) Future Simulation 2 0572 099
AGCM/ u- F.ctl AGCM Eastward WInd n{/ s) Future Simulation 2 0572 099
AGCM/ v- F.ctl AGCM Northward Wind n{/ s) Future Simulation 2 0572 099
AGCM/ &- F.ctl AGCM Eastward Near- Surfac eMnd ns) Future Simulation 2 0572 099
AGCM/ va- F.ctl AGCM Northward Near- Surfac éMnd nf/ s) Future Simulation 2 0572 099




JRA-55 monthly mean precipitation (mm/day) (January)

JRA-55

pr (jan)

- N (&1} (&) o ~ [} ©

reinit Reinitializing the state
(005 NI RAS 5pr| m.ctl

segauts Add
s egra d off Shaded contour plot

sktlonl 1555 . - .
Longitude and latitude
lat 2
Rl ((5:-1555 2ON~50N

Sseclevs1234567891 QA 112 3 4

setl e
d pr

ch &n Color bar script
To use simply, just type “cbarn”.

printim pr-jan.pn gvhite

Save as png




JRA-55 monthly mean 2m temperature () (January)

reinit

ope NIRAS5 5tas.cl m.ctl

segauts Add
JRA-55 s egra d off

tas—273.15 (jan)

selonl1 1555
selaa2®0

S eclevs-1 28-404812 & @ £ 8

setl

dtas-2 7.135
cb m

printim tas- jan.pn gvhite
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JRA-55 monthly mean climatology of Japan (January)
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To display the Sea Level Pressure and Winds, see the distributed slideshows.
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Schematic climatology of Japan (January)
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JRA-55 monthly mean precipitation (mm/day) (June)

reinit

ope NJRAS5 5pf.cl mctl

segauts Add
JRA-55 S egra 4 off

pr (jun)

selonl1 1555
selaa2®0

N

o

Sseclevs1234567891 QA 112 3 4

O [ T [ e
RN

set6 N

- N w o o ~ (o] ©o

d pr
cb m

printim pr-ju pn gvhite




JRA-55 monthly mean 2m temperature ( ) (June)

reinit

ope NIRAS5 5tas.cl m.ctl

segauts Add
JRA-55 s egra d off

selonl1 1555
selaa2®0

S eclevs-1 28-404812 & @ £ 8

S eto6

dtas-2 7.135
cb m

printim tas-ju pn gvhite




150E

Near-Surface Wind (m/s)

uas.1;vas.2;mag(uas.1,vas.2) (jun)
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JRA-55 monthly mean climatology of Japan (June)
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Schematic climatology of Japan (June)

High above ‘

Tibetan Plateau ’ Rain Front
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CHECK OF
REPROD TIBILITY



AGCM present-day simulation data

B \\e ha & condu ted global warming proje tions using an
Atmosph ac Ge nra Circ lation model (AGCM) with 20- km

mesh (MRI- AGCM3.2).

B Prese trda ysimulation was condu ted betwe e 9972 0 0 3

Time-slice experiments

Atmosphere-Ocean

Scenario

High resolution

Couple Model, RCP8.5 ':> Atmosphere model

experiment

CMIP5

: 20 km
Thes grid

Predicted
SST

Future
Present
SST%:E
» Year

1979-2003 2075-2099




AGCM monthly mean precipitation (mm/day) (January)

reinit

ope MGCM pre pi- P.ctl

segauts Add
MRI-AGCM3.2S s egra d off

precipi (jan)

selonl1 1555
E selaa2®0

Sseclevs1234567891 QA 112 3 4

I Jonuary

setl

- N w o o ~ (o] ©o

d pre pi
cb e

printim pre i- P-jan.pn gvhite




AGCM monthly mean 2m temperature () (January)

reinit

ope MAGCM/ ta- P.ctl

segauts Add
MRI-AGCM3.2S s egra d off

ta—273.15 (jan)

— selonl15b55
‘ﬁf s elat2 @ 0

S eclevs-1 28-404812 & @ £ 8

[ [ [ I I
N

0 setl

dta-2 7135
cb m

printim ta- P- jan.pn gvhite




AGCM monthly mean climatology of Japan (January)

Precipitation (mm/day)

precipi (jan)

2m Temperature ()

ta—273.15 (jan)

MRI-AGCM3.2S JRA-55

AGCM simulates
JRA-55 climatology
very well!

We can use AGCM
data without bias
correction.

For confirmation, we check
the bias in the following
slides.

Precipitation (mm/day)

pr (jan)

2m Temperature ()

tas—273.15 (jan)




AGCM monthly mean precipitation bias (mm/day) (January)

MRI-AGCM3.2S | - | JRA-55

precipi bias (jan)

| o - N (& » o o]

| | | | |
o o » w N -

o
By
[ I I N N N N N N N

Iterp performs interpolation which
Is needed to compare between
different resolution results.

reinit

ope NJRAS5 5pf.cl m.ctl
ope MGCM pre pi- P.ctl
S egra d off

segauts Add

selonl1 1555
selaa2®0

S eclevs-6-5-4-3-2-10123456
defin ecolo $
serbcols7 O & 77 & 5 4 F 7 131

3IBBBBBB B C
_‘Set colors manuall

d pre pi.2(t= X ljerp(pr.1(t= Lpre pi.2(t=))

cb m h

printim pre i- bias- jan.pn gvhite



AGCM monthly mean 2m temperature bias ( ) (January)

MRI-AGCM3.2S

- | JRA-55

o
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reinit

ope NIRAS 5tas.cl m.ctl
ope MAGCM/ ta- P.ctl

S egra d off
segauts Add

selonl1 1555
selaa2®0

S eclevs-6-5-4-3-2-10123456
defin ecolo $

Serbcols5 B HF HHEHFIHDIS5HB1
6D LHLDHDOLDHI9

d ta2(t= }lterp(tas.1(t= Lta2(t= )
cb m

printim ta- bias- jan.pn gvhite




AGCM monthly mean climatology bias (January)

JRA-55 MRI-AGCM3.2S | - | JRA-55
Precipitation (mm/day) Precipitation (mm/day)
pr (jan) precipi bias (jan)
£ o
" X More precipitation
dﬂﬂ) I in AGCM.
ol i
f Positive bias ' Why?

2m Temperature () 2m Temperature ()

tas—273.15 (jan) ta bias (jan)

The result of AGCM is
very colder than that
of JRASS5.

Why?

Negative bias




AGCM monthly mean climatology bias (January)

JRA-55

200hPa Wind (m/s)
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Sea Level Pressure (hPa)

Jet stream is located
more equatorward ,which
means cold air from
Siberia is stronger.

It is the cause of the
colder temperature and
more precipitation.

Larger pressure
gradient of winter.
This gives Japan
colder and windy
season experience.

Siberian High is
stronger




AGCM monthly mean precipitation (mm/day) (June)

MRI-AGCM3.2S

precipi (jun)

- N w o o ~ (o] ©o

N
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reinit

ope MAGCM pre pi- P.ctl
segauts Add

S egra d off

selonl1 1555
selaa2®0

Sseclevs1234567891 QA 112 3 4

e

S eto6

d pre pi
cb e

printim pre i- P-ju pn gvhite




AGCM monthly mean 2m temperature () (June)

reinit

ope MAGCM ta- P.ctl

segauts Add
MRI-AGCM3.2S s egra d off

ta—273.15 (jun)

selonl1 1555
selaa2®0

S eclevs-1 28-404812 & @ £ 8

S eto6

dta-2 7135
cb m

printim ta- P-ju pn gvhite




AGCM monthly mean climatology of Japan (June)

Precipitation (mm/day)

precipi (jun)

2m Temperature ()

ta-273.15 (jun)

MRI-AGCM3.2S JRA-55

AGCM simulates
JRA-55 climatology
very well!

We can use AGCM
data without bias
correction.

For confirmation, we check
the bias in the following
slides.

Precipitation (mm/day)

pr (jun)
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2m Temperature ()

tas—273.15 (jun)




MRI-AGCM3.2S

- | JRA-55

precipi bias (jun)
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AGCM monthly mean precipitation bias (mm/day) (June)

reinit

ope NWRA5 5pf.cl m.ctl
ope MGCM/ pre ipi- P.ctl
S egra 4 off

segauts Add

selonl115b655
selaa2 ®O0

S eclevs-6-5-4-3-2-10123456
defin ecolo $

serbcols7 X & 7T/ 5" &4 JF Z7 B31
3IBBIBBBBB9

d pre pi.2(t=6)-Iterp(pr.1(t=6),pre pi.2(t=6))
cb m

printim pre pi- bias- ju PN gvhite




AGCM monthly mean 2m temperature bias ( ) (June)

MRI-AGCM3.2S | - | JRA-55

ta bias (jun)

o
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reinit

ope NIRAS 5tas.cl mctl
ope MGCM ta- P.ctl

S egra 4 off
segauts Add

selonl115b655
selaa2 ®O0

S eclevs-6-5-4-3-2-10123456
defin ecolo $

serbcols5 B S HOEDHDHIFIS5H61
6DIBDbDHDOD9

d ta.2(t=6)- lterp(tas.1(t=6),ta.2(t=6))
cb e

printim ta- bias- ju PN gvhite




AGCM monthly mean climatology bias (June)

JRA-55

Precipitation (mm/day)

pr (jun)

4N
39N
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24N
21N

2m Temperature ()

tas—273.15 (jun)

MRI-AGCM3.2S | - | JRA-55

precipi bias (jun)

Precipitation (mm/day)

2m Temperature ()

ta bias (jun)

Almost good

I o =

-3
'4
-5
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155E

Precipitation in
southeastern Japan is
weaker in the result of
AGCM.

Why?

The difference
IS acceptable.
We can use it
straightforward.



AGCM monthly mean climatology bias (June)

JRA-55

850hPa Wind (m/s)

ua.T;va.2;mag(ua.1,va.2) (jun)
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Sea Level Pressure (hPa)

psl/100 (jun)

MRI-AGCM3.2S | - | JRA-55

850hPa Wind (m/s)

uv850 bias (jun)
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24N
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Wind (warm & moist)

TN 2777770y sz Ny =]
\\(shiee
Rap e zé%f,‘g;fzf:{;’;f(//,fi South wind (warm &
eSS moist) is weaker in
" i\'\\\.\,‘-\ | .
puitainf s AGCM. This makes
= . =SS S :
= \\\\\%@ rain front weaker at
el | 1 the region.
&N i
NS XN}
S
Weaker Wind

Sea Level Pressure (hPa)

slp bias (jun)

i
>

-

Pacific High is weaker
so the position of
south wind is more
eastward.

Pacific High is
Weaker




And it's your turn!

BFol ol toda ¥s proc dure and
c h Btth AAGCM’s reprodu i t/ |
for your cou try.




End
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OTHER ELEMENTS



JRA-55

Sea Level Pressure (hPa) (January)

psl/100 (jan)
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1032
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1024
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1020
1018
1016
1014

1012
1010
1008
1006
1004

reinit

ope NJRAS5 5psl.cl m.ctl
segauts Add

S egra d off

selonl1 1555
selaa2®0

defin ecolo $

Serbcols5 B HF HBEDHIHDIS5HB1
6D HLHDHDOHDHI9

set cin 12
setl

dps/ 1 06
cb m

printim ps -ljan.pn gvhite



Near-Surface Wind (m/s) (January)

reinit
ope NJRAS5 5uas.cl mctl
ope NJRAS5 5v/acl mctl

JRA-55 s egra d off
___Lo_siﬁsﬁ;ioguﬁﬂ,vos.@ (jan)
NN S selonl115b55
CIRARAY s elat 2 G 0
VNONR NN
| | | \\\:\\\\\\
SRS NN s et _
\\ NN Display as vectors
SN NN
| /1 ) ]\ \\\ AR d uas.lyv 82
1000000107
LLL4L2 printim uv & jan.pn gvhite




Wind (m/s) at 850 hPa (January)

JRA-55

45N

39N

33N

27N

21N

ua.1;va.2;mag(ua.1,va.2) (jan)

SN N NN

i NG NN NN NN N

\\.\\\\.\\\ ~NANON N

el NN N

NONNANUNDN ONINTY TS
NESNE S N R NN
NONN S NN T T

NN NS

NN N TS

reinit

ope NIRA5 5SuA.cl m.ctl
ope NIRAS5 5v/ &l m.ctl
S egra d off

selonl1 1555
selaa2®0

at 850 hPa

Sselev850
setl

dualyv 2

printimuv & 5-{an.pn gvhite




Wind (m/s) at 200 hPa (January)

JRA-55

ua.1;va.2;mag(ua.1,va.2) (jan)

b ——s

- — — — — —b | — > — > —>

s — — —— — ——p — — — P b ¥ b b

3N e e,

30N P,

L— % >

— > > > > > > —»

reinit

ope NIRA5 5SuA.cl m.ctl
ope NIRAS5 5v/ &l m.ctl
S egra d off

selonl1 1555
selaa2®0

at 200 hPa

selev200
setl

dualyv 2

printimuv 2 O- &n.pn gvhite




AGCM monthly mean sea level pressure bias (hPa) (January)

MRI-AGCM3.2S | - | JRA-55

slp bias (jan)
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reinit

ope NWRA5 5psl.cl m.ctl
ope MGCM/ slp-P.ctl
S egra 4 off
segauts Add

selonl115b655
selaa2 ®O0

S eclevs-6-5-4-3-2-10123456
defin ecolo $

serbcols5 B S HOEDHDHIFIS5H61
6DIBDbDHDOD9

d slp.2(t= * jerp(psl.1(t= islp.2t=31) 1 O
cb m

printim slp- bias- jan.pn gvhite




AGCM monthly mean near-surface wind bias (m/s) (January)

MRI-AGCM3.2S | - | JRA-55

uva bias (jan)
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If there are too many vectors, try:
d skip(ua.3(t=1)-
lterp(uas.1(t=1),ua.3(t=1)),10,10);v
a.4(t=1)-lterp(vas.2(t=1),va.4(t=1))

reinit

ope NJRAS5 5uas.cl mctl
ope NJRAS5 5v/acl mctl
ope MAGCM/ u aP.ctl
ope MAGCM/ va- P.ctl

S egra d off

selonl1 1555
selaa2®0

d ua3(t= }k lterp(uas.1(t= Jua3(t= Dv &=}
lterp(v 8.2(t= Lv &(t=))

printim uva- bias- jan.pn gvhite




