Vol. 45 No. 3
March 2019

5 45 % 55 3 W A %
20194 3 METEOROLOGICAL MONTHLY

T 15,2019, K BHTE shxF o BR S A% FRKA2W [J ], K42 ,45(3) :297-304. Ding Y H,2019. Effect of solar activity on earth’s
climate and weather[ ] ]. Meteor Mon,45(3) :297-304 (in Chinese).

X BR7E Bh X Bk SR 1 X KB =20 -

T—iC

HRAEF O, L3E 100081

R OE . AU G K P I 3 %0 Bk SA5 RE 5 TR E AT ERR . AR U S S A R A . (1) K BHE 35 MR
FR G0 9 B U 5 (2 K BH I 300 Hb Bk A0 P B ) L A 3 Al 3 3 28O LD 5 (3 o BRI 3 0 28 XURIR BB R 5 () R
BH I8 3l A8 Ak 2> 5 BB BR (19 4 9 98 08 R 2 38 5 X b 3 n) 80 A 1 3, AT DA UR A DR R BH TG Bl o i BR S R R SR i ) R
ST HUHL, LR oA R i BRA A T B8 A Ak A G 3 o DA T A DA TR R A A A R AR Ak 4 D R RN 3K B 7 B AR B A T L R G
RBIF  ACBHIE 3 2 R A
FESES: P61

N IRERE: A DOI: 10.7519/j. issn. 1000-0526. 2019. 03. 001

Effect of Solar Activity on Earth’s Climate and Weather
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Abstract: In this paper, the main research achievements about the influence of solar activity on the climate
and weather of the earth are introduced. Four key issues are discussed, which are: (1) solar activity and
the energy budget of the earth system; (2) impact of solar activity on the earth’s climate, including cli-
mate change, greenhouse effect and volcanoes; (3) effect of solar activity on monsoon and weather; and
(4) whether changes of solar activity will cause long-term cold climate of the earth. The elaboration to
these issues is helpful for deeply understanding the fact and mechanism of the influence of solar activity on
the climate and weather of the earth, and also the prospect of the possible changes of the earth’s climate in
the future. Thus, I hope this paper could present a more comprehensive and profound understanding of the
causes and driving forces of climate and weather change on the earth.
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Fig. 1 Overview diagram of various climatic forcing on the earth

| AL T |

(including the forcing factors: irradiation and particle radiation,

affecting solar variability; Gray et al, 2010)
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Fig.2 Total solar irradiance measured by different periods, different satellites,

and different instruments on satellites
(a) HF and PMOD, (b) HF and ACRIM, (¢) HF and IRMB
(Thick black line is the 81-day average; and the horizontal black line drawn by
the minimum value represents the comprehensive minimum trend; “0,2000, -,

10000” on the upper abscissa mean the days from January 1980; Gray et al,2010)
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Fig. 3 Global surface temperature anomaly (a), and the response of

temperature to solar forcing (b), temperature response to volcanoes (c),

internal variability (d) and anthropogenic component (including greenhouse

gas warming and aerosol cooling) (e) in 1870—2010 (IPCC, 2013)
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Fig. 4 Schematic diagram of the earth’s natural greenhouse effect
and enhanced greenhouse effect
(a) natural greenhouse effect, (b) doubled CO, concentration,
(¢) enhanced greenhouse effect, (d) feedback effect
(modified from Houghton’s diagram, 2009)
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Fig.5 Changes in global atmospheric circulation caused by uneven
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Fig. 6 Correlation distribution of OLR (emitted long-wave radiation) and

TSI in summer (JJA) over the Northern Hemisphere (Kodera et al, 2016)
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