
{I���Ce ��*�¬^oHF.°2019W3j7h± S-12-3

{I�{I���Ce �°S-12±V^26�30WX
SLCP�{I[ª�2�;w���d�
��t4K>Q��e 

�&�²°S-12-3±
f5��"
��t4%{IK>�2�[ª�2

1

�&�!&�& (1) �m3Z °)SLN\|<N��_±

���&�!&�& (2) «�6] °DARLNLN©{IN���±
(3) '}1- °,¥LNLN©TN���±
(4) J8�B °�GLN�N¤±

(5) x£�E °vu��§�sq±
(6) (}�kM°�~LN�C�.N¤±

��:a� (5) ¯ru °®¥LNn,¥U{I�N���±

��+�­³196,219@7

t4%Lt���"��C�	
f5���#&� $����SLCP¨�c9¦�
K?
/�t4%6Y%�0z
Q��SLCP�[ª�O¦�
�2���
� i¡�SLCP/yP=o��;w��¢`�
���N�pb�g
����

l���¬���



uIyz�C]��~1��ZfHE3�2019R3d7`� S-12-3

S-12-3�yz��b.j�.kZ

2

�����G�w
yzAD

Ll�( +

l7( +

�OFoN@fl4

• _PU>?|<
• l7KB;s.2p��
V��6
xOFl7ngr� SLCP
• {�=Q.a�KA�;s.2p
• _PU>?�|< ��	��

[<�-%-!*.[<�"*� [�/&1.2]

l7.Ll�( + (MIROC-
SPRINTARS/CHASER) �v�
�SLCP���l7V��6
[YS.��'�)��M�]
��$�/&1���,�+
��$�/&2�X�l4

l7.Ll�( + (MIROC-
SPRINTARS/CHASER) �v�
�SLCP���mWuKA�6
[qJ.�"*�M�]
��$�/&5�0�9t
��$�/&6�0����

SLCP���8T.
�i���-#�
!�6

��$�/&3�
8T�-#�!

��$�/&4�
�i�-#�!

�/&3

[<�-%-!*.�"*�5�

 /�
:e

 /�
^5

�|�f

SLCPc�#�\} [�/&2.4.5] c��"*�^h



s?z~�8U���'��R^=:*�2019K3[7Y� S-12-3

0r�����d.���SPRINTARS
`v
5�Xq: Takemura et al. (JGR, 2000; JCLI, 2002; JGR, 2005; ACP, 2009)

SO2, DMS, 
NOx, VOC, 

etc.

d,
�����

�p�D, j>�D,
�����"� , \bp

1c�D
|�>, \bp,
{�>

2c�D

wt

lQgy
�m��

&Qgy
�%i�

4E6P
_tR

lQgy
��n!�o���

&Qgy
�%i!�3�$�

}i!Hi!TW

1�_
fZ_

�e
��

wt

�����

d.M�

�����!
VJx(-u

C�VJ!�AVJ

W%!97

#������
C

�!�AVJ97	
�
BdFGL@4
	+��
@4

�����!
�x(-u

�
1�_!fZ_

N2������
O!�I;
@4

0rd.����MIROC*�
�/L: T319/T213/T106/T85/T42

L56/L40/L20
�!dk!�!�!etc.

��
fZ

�MIROC: ])BEBdjhz~S!<�s?z~S!jhz~�wba��	���w����
0rd.���

���"�1

3



{T~��Md���<��`nRN@�2019]3k7i� S-12-3

>w�v$#7*5cF�Ut�A�P:quVJ

4

(.,901

}jgZ^GH�
��P:qu�VJ�bp������SM�� 

➔qDVI�bp�� o��q�l?�VJ"_�";� ���x�����
X�|�ae� �����

MIROC-SPRINTARS�����
!�=�J����	�.4+'%9/8�cF�"VJ
��SM��[� 
Ez\QP:quVJ�L�Ez\Q}jgZ^GH�P:quVJ���B (Takemura and Suzuki, Sci. Rep., 
2019). �Suzuki and Takemura (JGR, 2019) ��$-5&9Kf�m

Wqsr�M���Wq���MIROC-SPRINTARS�;� >w�v$#7*5��x��=
�J�����.4+'%9/8�cF�"yO�0�2, 5, 10C�� )126)38"Yh



 �"#%��)($
'*�����+2019�3�7�, S-12-3


��������CHASER��!
���	�2

�&��: Sudo et al. (JGR, 2002a, 2002b)

5



P/RSY+@`\X�[c=E.,�d201973D7Be S-12-3

TWa(N?#b1(���A4:$&	;U

R
ad

ia
tiv

e 
fo

rc
in

g 
re

la
tiv

e 
to

 2
00

8 
(W

 m
-2

)

2008 emission
↓

CH4

O3

�M^LNOx?#b%J��

•���J5�KC(>$
• OHJ5���CH40'�KC(!`
• 40%��	NOx%J�
�NMVOCs
	?#%J������)

NOx	0'�3��
<8
G_Q9�

�����2

MIROC-CHASER��
ZV���NOX?#b1(� �*2HIFN]	"O6-A4:$&

6



Y;]`c5Jrnb,lwIQ:6.x2019@3O7Ly S-12-3

SLCP���Dv�\-/Z

SLCP�VM3���0A*qR�+��Dv�4Wo�
\-/Z�p>d���u^d�
���S*m�Dv�
G7��d�=
�Dv�<�
�_��4Dv����

&$%�"#�PE�����pd�B��ud�C��
xB���y '"!()1UKT�2Q[����

0A*q/Wg?�1U����9X
VM3�e8��	�����Ns�
SLCP1Ua�ht�\-/Z�fH
��kj��Fi���

7



I.LMP(:YVN�T\8?-) ^201933>7<_ S-12-3

SLCP	
�#56[
S!

PM2.5ZXB�;
%2 (�/250km2)

/CD@GW	ZX��B�;�YLL
:1

�'�B�H�
*+B�;�:1

SLCP9$&E����

MIROC-SPRINTARS/CHASER	

�PM2.5����F4
:1

�����3

8

�����:0/)%,��FBE9D?=�

J�� �8!;76K

����:0/)%,��#53&4*$

1
1
J
�
�
D
?
=
K

'%,

(

(%,

)

' )' +' -'

DALY N

�� ��H"�:�� �� 
�

��H"�(M) ��(L)

YLD L YLL

B�=
3]�Q7���	�
��J2..$:��

����
J0UA
	,���/CD@
GW (PM2.5, ���)
F4�B��
Z"

OR0K:1 <><

CIG@A
��



$�%&(��,*'�)/�!���02019�3 7�1 S-12-3

SLCP��-�#���.+"��	YLL������

9

PM2.5.+"�� (x103
)

PM2.5.+YLL (x106�)

O3.+"�� (x103
)

���
�3



4&69?"+HE<�DQ*0%$�S2019'3/7.T S-12-3

SLCP�
�F�3)P�C�

10

�3*L���
MATCRO�
M5�-A

Masutomi et al. 
(Geo. Model Dev., 
2016a, 2016b)
• NOI7���

MATSIRO��3
���
>"

• ;@��"*�
2/1!,��
��# 3�J
����=	G
�����

➔R;(!KB:

�����4

オゾン影響モデル

光合成-気孔モデルにオゾン影響ファクター（赤四角）を加えた
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エアロゾル・オゾンによる農作物収量への影響の評価
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