Lecture and exercise:
Assessment of
future climate change
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Future climate change

Compare future climate (2079-2099) with present climate(1979-2003) .
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“Future climate” will be partially determined by external forcing due to

human activity.
Climate models driven with external forcing has an ability to predict

future climate.




IPCC AR5 : change In temperature

Projected surface air temperature change in future climate relative to present climate

» Temperature will continue to rise over the 21st century if greenhouse gas emissions
continue unabated.

» Temperature change will not be regionally uniform.

» Warming over land will be larger than over the ocean.

» The region at high latitude will warm more rapidly.




Future climate change using GrADS

Click the icon “OpenGrADS” on your desktop.
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Try to draw following figures.
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Comparison of future climate with present climate




Present climate in temperature using GrADS

Open the GrADS control files

Present climate
(1979-2003)

open AGCM/ta-P.ctl
Modify the area of interest
set lat 20 50 (ex. Japan)

SONW.\- set lon 120 150
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Set monthly (ex. January)
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Set graphics output types

set gxout shaded Set contour levels
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d ta-273.15 Display Present climate (K->deg C)

___ZON e b Use GrADS Scripts to draw a color
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January printim ta-P_jan.png white

Save your map




Future climate Iin temperature using GrADS

Open the GrADS control files

Future climat reinit
€ open AGCM/ta-F.ctl
(2075'2099) Modify the area of interest
50N set lat 20 50 (ex. Japan)

set lon 120 150
Set monthly (ex. January)
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settl
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Set graphics output types
Set contour levels

set gxout shaded
set clevs -25-20-15-10-50510 15 20
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d ta-273.15 Display future climate (K->deg C)
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Use GrADS Scripts to draw a color
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150E bar next to shaded plots

printim ta-F_jan.png white

Save your map




Future change Iin temperature using GrADS

Change reinit _
(Future } Present) open AGCM/ta-P.ctl Open the GrADS control files
50N open AGCM/ta-F.ctl
Modify the area of interest

set lat 20 50 (ex. Japan)
set lon 120 150

Set graphics output types
Set contour levels
Set color numbers

set gxout shaded
define_colors
setclevs23456789
SON e set ccols 61 62 63 64 65 66 67 68 69

" 120E 150E ™" Calculate the difference
January CReWSARCNI(SINI hetween Future climate and

Present climate
charn

(t=1): Set monthly Use GrADS Scripts to
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to shaded plots
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Save your map




Discussion : change in surface air temperature

Present climate Future climate Change
(1979-2003) (2075-2099) (Future - Present)

v Temperature in Japan is projected to increase between 3 to 5 degC.
v' The region at high latitude will warm more rapidly.




Present climate in temperature using GrADS

Open the GrADS control files

Present climate reinit
_ open AGCM/ta-P.ctl
(1979 2003) Modify the area of interest

50N [ S, - set lat 20 50 (ex. Japan)
| " set lon 120 150

Set monthly (ex. June)

sett6 :
Set graphics output types

Set contour levels

set gxout shaded
setclevs 8 10 12 14 16 18 20 22 24 26 28

d ta-273.15 Display Present climate (K->deg C)

Use GrADS Scripts to draw a color

cbarn
bar next to shaded plots

printim ta-P_jun.png white

Save your map




Future climate Iin temperature using GrADS

Open the GrADS control files

: reinit
Future climate open AGCM/ta-F.ctl
(2075-2099)

Modify the area of interest

set lat 20 50 (ex. Japan)
setlon 120 150

50N

Set monthly (ex. June)

sett6

3en AR

Set graphics output types
Set contour levels

s

l. set gxout shaded
"* set clevs -25-20-15-10-5051015 20

d ta-273.15 Display future climate (K->deg C)
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SN T Use GrADS Scripts to draw a color
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bar next to shaded plots

printim ta-F_jun.png white
Save your map




Future change Iin temperature using GrADS

reinit
Change open AGCM/ta-P.ctl Open the GrADS control files
(FUture ) Present) open AGCM/ta-F.ctl

50N , .
Modify the area of interest

set lat 20 50 (ex. Japan)
set lon 120 150

Set graphics output types

set gxout shaded Set contour levels
define colors Set color numbers
setclevs23456789

oON e ] set ccols 61 62 63 64 65 66 67 68 69

Calculate the difference
ReWSHECNISOM between Future climate and
Present climate

charn

(t=6): Set monthly Use GrADS Scripts to

printim ta-F-P_jan.png white draw a color bar next to
shaded plots
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Save your map




Change(Future - Present) Change(Future - Present)
In January In June
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IPCC AR5 : change In precipitation

Projected precipitation change in future climate relative to present climate
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The high latitudes and the equatorial Pacific Ocean will likely increase in annual mean
precipitation.

In many mid-latitude and subtropical dry regions, mean precipitation will likely decrease.
In many mid-latitude wet regions, mean precipitation will likely increase.




Present climate in precipitation using GrADS

Open the GrADS control files

Present climate reinit
) open AGCM/precipi-P.ctl
(1979 2003) Modify the area of interest

set lat 20 50 (ex. Japan)
setlon 120 150

SON .,

Set monthly (ex. January)

settl Set graphics output types

Set contour levels

N set gxout shaded
': setclevs24681012141618202224

d precipi Display Present climate

20N Use GrADS Scripts to draw a color

120E January 150E Cbarn bar next to shaded plots

printim precipi-P_jan.png white

Save your map




Future climate In precipitation using GrADS

reinit Open the GrADS control files

Future climate open AGCM/precipi-F.ctl
(2075-2099)

Modify the area of interest
set lat 20 50 (ex. Japan)

50N | set lon 120 150

2z

Set monthly (ex. January)

settl
Set graphics output types

N, set gxout shaded Set contour levels
"’ setclevs246810121416 18 20 22 24
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cbarn Use GrADS Scripts to draw a color
bar next to shaded plots

printim precipi-F_jan.png white

Save your map




Future change In precipitation using GrADS

Change reinit Open the GrADS control files
(Future - Present) open AGCM/precipi-P.ctl
50N T | open AGCM/precipi-F.ctl _ .
/ IS o . Modify the area of interest
{ o ;}3 i set lat 20 50 (ex. Japan)
b ) i set lon 120 150 _
1= % ) S ] i Set graphics output types
NP e .. set gxout shaded Set contour levels
; . define colors Set color numbers
Z setclevs-3.5-3-25-2-15-1-05005115225335
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220 D gilfculate tget
120E - 150E . . Terence between
January d precipi.2(t=1)-precipi.1(t=1) Future climate and

Present climate

cbharn

(t=1): Set monthly Use GrADS

printim precipi-F-P_jan.png white Scripts to draw a
— color bar next to

Save your map shaded plots




Discussion : change in surface air temperature

Present climate Future climate Change
(1979-2003) (2075-2099) (Future - Present)
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v’ Precipitation is projected to increase in area of high rainfall over land.




Present climate in precipitation using GrADS

reinit Open the GrADS control files

open AGCM/precipi-P.ctl

Present climate
(1979-2003)

Modify the area of interest
set lat 20 50 (ex. Japan)

SON | set lon 120 150

Set monthly (ex. June)

settob

Set graphics output types

set gxout shaded Set contour levels
setclevs24681012 1416 18 20 22 24

d precipi Display Present climate

cbarn Use GrADS Scripts to draw a color
bar next to shaded plots

printim precipi-P_jun.png white

Save your map




Future climate In precipitation using GrADS

Open the GrADS control files

: reinit
Future climate open AGCM/precipi-F.ctl
(2075-2099) Modify the area of interest
- set lat 20 50 (ex. Japan)

o0N ‘ set lon 120 150

Set monthly (ex. June)

settb6 _
Set graphics output types

i set gxout shaded Set contour levels
f setclevs24681012141618202224

a0re| N

': d precipi Display future climate
ZON N cbarn Use GrADS Scripts to draw a color
120E 1508 bar next to shaded plots
une printim precipi-F_jun.png white

Save your map




Future change In precipitation using GrADS

Change einit Open the GrADS control files
(Future - Present) open AGCM/precipi-P.ctl
EON open AGCM/precipi-F.ctl
Z }'g‘ A Modify the area of interest
/"" jf\;; ] o set lat 20 50 (ex. Japan)
iR il set lon 120 150 _
{7 X /) e Set graphics output types
N W Set contour levels
s N e set gxout shaded
g S N define_colors Set color numbers
ik I set clevs -12-10-8-6-4-2024 6810 12
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v Calculate the

20N ™ :
s difference between

june d precipi.2(t=6)-precipi.1(t=6) Future climate and
Present climate

charn

(t=6): Set monthly

Use GrADS Scripts

printim precipi-F-P_jun.png white  RaalkIvvidy
— bar next to
Save your map shaded plots




Discussion : change in surface air temperature

Change(Future - Present)
In June
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v" Precipitation is projected to increase on the pacific side in June, On the other hand,
precipitation is projected to decrease on the Sea of Japan side of eastern Japan.
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