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Effects of large volcanic eruptions on climate and ecosystems: analyses with an
Earth system model
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Sulfate aerosol particles produced from sulfur dioxide injected into the
stratosphere by volcanic eruption strongly scatter and reflect solar radiation, which decreases
surface insolation and thus causes environmental changes such as decreases in surface air
temperature, precipitation and vegetation. Although the increase in sulfate aerosol particles by
volcanic eruption and the comprehensive effects on climate and ecosystems have so far been
understood only qualitatively, the present study quantitatively elucidates the effects for different

temporal and spatial scales (a year to several decades, and regionallg and globally) through the
experiments of sulfur dioxide emissions from large volcanic eruptions by using the Meteorological
Research Institute Earth system numerical model in which many fundamental processes of the
atmosphere, ocean, land and biosphere are consistently coupled.



o

1991
100

10

1,2,3

0.4
100

200
TI0E 1150 120E 1250 130E 135 14D 145 15OE 190 1O T10E 15C 120E 1250 130 135 14D 145E 1SOE 1S5 160

1 5 10 20 50 100 ot o1 1 10 50 100

- % %

@

10
42
64

1991

1
10 W/m? (-5%)
t
10%



4
5
10 25 =+ 100 150 200 250 270 /‘ 6
mg/m?
-8% -3 ,-450mm/yr
5 7
£ -9% -23%
TILRFvy
N EER
ﬁ““? TaT
10 zmso 200 250 270 mg/mz (3)
12
2016 28 5 19
52 Fiosqunin;
i = p—T 2015 27 5 24
Sleteyr NS LT
44—3—2—10 1 2 3 4 5 6 7 B 9 10 11 12 13 14
GtC = 10 9 £
12
26 11 18
5
195—5—2—1 %W 7 3 4 5 88 7 5 9 0 1112 13 14
AN A S iAo 2014 2% 5 21
8] N pA T R
Plwpe N RE~QBS |
RNy
it A T 2Oy, dhavn- o/t i i 2013
PM2.5 26 3 7
MRI-CGCM3
94 26 2
3
2013
- A\FA 25 11 19
RRET 1‘2345678910 1112 15 14
- 2013 7




2013
25 11 19
25
6 10
25 6 10
2013
25 5 18
2013 25 5 17
10
25 5 6

http://ww.mri-jma.go. jp/Project/1-21/1
-21-1/1-21-1-sjis.htm

http://ww.mri-jma.go. jp/Project/1-21/1
-21-1/aerosol .htm

http://ww.mri-jma.go. jp/Project/1-21/1
-21-1/carbon_land.htm

http://ww.mri-jma.go. jp/Project/1-21/1
-21-1/carbon _ocean.htm

o
OBATA, Atsushi

@
TANAKA, Yasumichi

®

ADACHI, Yukimasa

NAKANO, Hideyuki



