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Background

Most of anthropogenic effects on the climate change
occur through radiative forcing.

Large changes of climate due to human activity
appeared for the last several decades while many of
pyranometer measurements started after IGY, 1957.

There are many evaluations on the radiative forcing at
TOA but little on that at surface.

There seems to exist long records of operational
radiation (pyranometer) data that are not used for
climate change study.

Stellite-derived surface SW radiation data are available
for the past two decades.



Objectives

» Collection of various types of long-term
surface SW radiation data and the related
data including proxy-data useful for SW
calculations.

 Comprehensive evaluation of the collected
data.

* Promotion of long-term analysis of surface
SW radiation and the related data,
focusing on their regional properties.



Why different types of surface SW
radiation data?

* Independent data sets Improve reliability
of surface SW radiation analysis.

 Different spatial and temporal coverage
compensates each other.

* Discrepancies between independent data
sets suggest new findings.



Linear Trend of SW Linear Trend of SW
Radiation 1971-2000 Radiation 1971-2000

(Pyranometer (Parameterization Method)
Measurements)

L
-~ ]
W § E Mohc» i W w A Mohe
2 -~ m Iy~ o] S r‘% . Hiwhg
Hai ? i )
) ; Hailaer _°
Yacne g‘[:f Fiyu Jigmusi @ Flyo  Jiamusi
g Tachen 4 - .
: urlun H,rbm ( 5 AI{’\} Sulolu? . Ha.ra (
{ (‘hangrhun Yining J Yo hiin. A
r\_/ Tengliac = — L Chanochln v
[ dilinhaote) ONY vani Urymg o~ Tongliao & m
(anq| pan \‘* s {B afie s Yory Yangi Turpan \ﬁ Er&anhaﬁ{ﬂ"ham H. T, vanjp
’ e s " ksu ® Sheryang
kashgar H . Ham Chatvanig
e : EJm o . Durih .Ejina sHailivtu S
! Qia Jiaguan Dongsheng - untiuang . oo ) Bl
Hotan i, heno b Hotan Qira i@ Juguan Dnnm@ng
® TN e | Mingin v _ s \ Da tong
“ X N Yinchuan N Minqin Yinchuan
1/ Ganﬁtha N Gangcha A
O e LD Golryd { Golmud Nt
j )<|n|nggA '-a'TZhDU. ‘ x,nmgALanzhuu
AGezr . Gugluo,” M- AGezr Gugluo, ytan
~ Yuehi - \ . o { .
S Nagshe~ uc..,u . HU"QVL‘d“ o An Yugtin, HonoyUan ANk

H i [ o ai N Nagch-
\L\h n ,-, uanm Mlanycng\ § H N E uanzl H M|anyeng
Lhasa Chamdo Chengd g - g Lhasa
= = Chamda Chenudu-
mg .
me:hanl . ﬂcrang \ i . Cl)oxgqmg

1 Jlsno Hg‘hdb.J ! Emeishan s LA
m_m g Lizha / lanou } ' b/‘\ J Lazhay”
|@g Chanqnnq ; *uzhou Liiang 7. Gui\;ang Chan Fuzhou
s ' ‘. : I TopfcHong / " LBl |
5 » Kunming " \
20N Nanning IJ ngzou N 20/\{ mnenuz'}'f' NannilnguangmOJ N -
; / 'y : /
: 2 ]
! ? / @“al a /
Q@00 00 Xgna C Y X ORY X

<9 <6 <3 <0 >0 VEe <9 <6 <3 <0 >0 >3 NI
>3 >6 (W/m2/decade) >6 (W/m2/decade)



~/ Linear Trend of SW Radiation 1991-2000 \ Slope of the linear regression of FD for 1991 - 1999
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Fig. 1. Linear trend of surface SW radiation in China obtained by pyranometer data (left)
and ISCCP-FD data (right).



Necessity of quality evaluations by
using different types of data

* To utilize the past pyranometer data and
meteorological data

* To improve state-of-the-art evaluation
methods such as GEBA.
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Strategy

* Collection of surface SW radiation data

— Search for new pyranometer and related
meteorological data in the past decades.

— Construct new data set including parameterized SW
radiation.

« Evaluation of data
— Improve GEBA?
— Comparison among different data sets.

« Comprehensive analysis of surface SW radiation
— Focusing on long-term and regional variations.

— Statistical analysis?
— Clouds, aerosols, water vapor, etc.






Parameterizations for SW radiation (1)

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

S
L= (C +0.7x10™ ) (1=i,)(1+ )
SOd

C,=021-0.28,,5 Brusr <0.3
=0.15, Bousr =0.3

F =0.056+0.16(8 )"
i, =0.014(m, +7+2log,, w)log,, w
ji =[0.066 +0.34(By,5)" |(ref -0.15)

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

PBpusy: turbidity factor, m: 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 N
=a+b— for 0<—=<1
Soa Ny N,
N
=C for =0
NO
a=0.179+0.32[1-—Ls b=0.55
1000
c=0.114+0.32[1- -5
1000

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

Soqs: SW flux at the top of atmosphere,
N: sunshine duration, N,: maximum sunshine duration.



