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Participants

Lapan

Korea

China

Nigeria?

Total: 25, more than 30 students from
the NUIST joint the Workshop



Main Topics

Is It true? From Dmg to Brtng

What Is the Causes?Clouds,
Aerosols,Dynamics?

Climate Implications
Related Others



Climate Effects of Aerosols

e Direct

e Indirect
— 1st
— 2nd

e Semi-direct
e Others

Basically, to reduce the solar radiation reaching
the ground and cooling the surface



Solar Radiation at Earth’s Surface

e Martin Wild et al. (2005)

 From Dimming to Brightening: Decadal
Changes in Solar Radiation at Earth’s
Surface

REPORTS
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Fig. 1. Global distribution of surface observation sites used in this study. Sites measuring an
increase in surface solar radiation after 1990 are marked in yellow; sites measuring a decrease
are shown in brown. High-quality observation sites fulfilling the BSRN standards (12) are
shown as triangles, other sites from the updated GEBA as crosses. Information from 300 sites
over Europe and 45 sites over Japan are displayed as aggregated regional means. The
majority of the sites show an increase in surface solar radiation after 1990.
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Fig. 2. Time series of annual mean surface solar radiation measured at
worldwide distributed sites from BSRN. Shown are the eight longest
records from BSRN covering the period 1992 to 2002 for (A) all-sky

conditions and (B) clear-sky conditions (24). Solar radiation increases

at all sites under both all-sky and clear-sky conditions over this period.
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Changes in SSR during 1960-2000 over

China
( Shi et al., 2007, JAMC, In press )
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Factors Affecting the SSR

 Chang in Solar Activity

 Changes In Earth’s Atmospheric
composition which absorb and/or
scatter the solar radiation

— GASes, 03, H20 etc.
— Clouds
— Aerosols

* Others: Dynamics Processes?



Changes In Clouds
over China (1984-

2000)
( Ding and Shi, 2005 )



Trend of Total Cloud Amount (1984-
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Annually averaged
Evaporation during 1956-2002

over China
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Sunshine Duration
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Trends of Sunshine and
Evaporation are Consistent
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SSR and Pan Evprtn
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Figure 2. Time series of annual departures of pan
evaporation and solar 1rradiance for 1955-2000, averaged
over all stations in China.



Brief Summary

 Reconcilable Physical Quantities
— SSR
— Sunshine Duration
— Pan Evaporation

e Not Consistent

— SSR-Clouds
— Ts-P.E



Summary

The QC procedures have no significant effect on

the long-term trend of surface solar radiation over
China.

1961 — 1990: Dimming, about 4.61%/10yr.
— Aerosols? Clouds?

1990 — 2000: Brightening, about 1.76%/10yr.
— What caused the brightening?
1961 — present: Temperature increasing

— How can we understand the relation with SW radiation
trend? - Evaporation process? Absorbing aerosols?
Dynamics? Other climate system?

— SST might respond to SW radiation trend.



Conclusion Remarks

 \We could not be able to attribute the
causes of ‘from dimming to brightening’

to the changes in solar activity and
clouds

e Aerosols are not ‘A Good Candidate’ as
no body believe the aerosol emission In

China was dramatically decreased after
1990

* We need a factor which affects SSR
efficiently and has been turned over
around 1990. What it 1s?
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