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Figure 1. Pouillet’s pyrheliometer. A : blackened receiver
(metallic container filled with water); T: bulb of
thermometer ; D, C: alignment check.

(Frohlich, 1991)
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Figure 2. Angstrém compensation pyrheliometer. Left, X 7.6 A7 +bo—2L2%H TLL H §F5T ot
general view ; right, detector. S,, adjustment for ABEO B:/xyF— R D AR

alignment on the sun; W : shutter for shading left- or —— R .
right-hand strip; R : detector tube; T: thermometer ; PIg&RAyF Riw xﬂUJL Sy 57

K, : current connection ; K,: thermoclement connection : T : #Exr G Mgt mA : &ifEh
C: current switch for selecting left- or right-hand strip

heating. (Frohlich. 1991) ([E&ME/—F1855., 1996&Y))
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E| [ Hh Bk £] Bl 4 (International Geopysical Year, IGY1957-1958)

“One of the principal aims of the IGY was to learn more about the relations of
our planet to the sun. The meteorological programs in all parts of the world
were reinforced with solar radiation measurements.” (Landsberg, 1961)

COSMIC RAY | MAGNETIC STORM
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Travel time <] hour Travel time 20-40 hours Travel time 83 minutes
MAINLY PROTONS IONS AND ELECTRONS A~ 5 METRES LIGHT AND X-RAYS
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S1D Sudden ionospheric disturbonces Hocr filteryonyo
S.EA. Sudden enhancement of otmospherics spectrohelioscope

Fig. 1. Terrestrial effects of solar flares (reproduced by courtesy of Dr. M. A. Ellison)
(Martin, 1958)




Baseline Surface Radiation Network (BSRN)
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Running and planned BSRN stations, November 2010
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JJA9195 [ EEENIN [ [ [ [ T T T [T ool Global radiation [W/m**2]
nodsta 10 25 50 75 100 125 150 175 200 225 250 275 300 325 350

Source: ISCCP-FD RadFlux Statistics: mean=179.84, rms=1989.38, std = 86.08, min=0.00, max= 324 .60

(Raschke, 2004)
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DJFO195 [T T T T T T T T T T Global radiation [W/m**2]
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Source: ISCCP-FD RadFlux Statistics: mean=185.02, rms = 215.46, std = 91.60, min=0.00, max= 377.80

(Raschke, 2004)



Global Energy Flows W m?
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Fic. |I. The global annual mean Earth’s energy budget for the Mar 2000 to
May 2004 period (W m™?). The broad arrows indicate the schematic flow of
energy in proportion to their importance. (Trenberth et al., 2009)
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Observed tendencies in surface solar radiation (Wm?2decade)

1950s-1980s | 1980s-2000 | after 2000
USA 6 "l | 5 W | 8 W
Europe SR N - — 3 —p
China/Mongolia | -7 g | 3 w= P | 4 S—_p
Japan -5 8 / 0wl
India -3 | -8 "y | -10 \

(Wild, 2012)
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FIG. 5. Distribution of long-term [% (10 yr) '] variations in annual mean global solar
radiation in China. Station trend indicators with circles around them are significant at the 95%
confidence level.
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berosol Optical Thickness in China
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Total cloud amount trend for 1951 - 1994

A600 KAISER: ANALYSIS OF TOTAL CLOUD AMOUNT OVER CHINA
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Figure 1. Trends in annual mean midday cloud amount for 1951-1994 {percent sky cover per decade). Station trend
indicators with circles around them are significant at the 95% confidence level, as are regional trend values in red.

Kaiser (1998, GRL)
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Parameterizations for SW radiation (1)

For clear sky condition, downward SW flux is estimated by
using basic meteorological data,

S
sdf =(C, +0.7x10™")(1~i,) L+ j,)
0d

C,=0.21-0.205 Poust <0.3
-0.15, Bover >0.3
F. = 0.056 +0.16(B,s )°°
I, =0.014(m, + 7+ 2log,, w) log,, W

j, = [0.066 + 0.34(f,57 ) ** | (ref —0.15)

S, average downward SW flux on the Earth’ s surface,

Soq: SW flux at the top of atmosphere,
Poust: turbidity factor, mg: daily mean optical airmass,
w: precipitable water, ref: surface albedo




Parameterizations for SW radiation (2)

For cloudy sky condition, downward SW flux is estimated from
sunshine duration,

S N + AN
i —a+b for O<£L£1
SOd NO No
N
=C for — =0
N

0

S,: average downward SW flux on the Earth’ s surface,
Soq: SW flux at the top of atmosphere,

N: sunshine duration, N,: maximum sunshine duration,
a, b, ¢, AN: parameters depending on the instrument type



Monthly Average SW Flux, Shanghai
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Monthly Average SW Flux, Shanghai
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Cosine characteristics of MS-700 sensor and correction

factor only for direct radiance
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