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Comparative Analysis of Radiative Flux Based on Satellite over Arctic
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Abstract: It is important to quantitatively analyze the energy budget for understanding of long-term
climate change in Arctic. High-quality and long-term radiative parameters are needed to understand the
energy budget. Since most of radiative flux components based on satellite are provide for a short period,
several data must be used together. It is important to acquaint differences between data to link for
conjunction with several data. In this study, we investigated the comparative analysis of Arctic radiative
flux product such as CERES and GEWEX to provide basic information for data linkage and analysis of
changes in Arctic climate. As a result, GEWEX was underestimated the radiative variables, and it
difference between the two data was about 3 ~ 25 W/m?. In addition, the difference in high-latitude and
sea ice regions have increased. In case of comparing with monthly means, the other variables except for
longwave downward flux represent high difference of 9.26 ~26.71 W/m? in spring-summer season. The
results of this study can be used standard data for blending and selecting GEWEX and CERES radiative
flux data due to recognition of characteristics according to ice-ocean area, season, and regions.
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Table 1. Root mean square differences and bias in study
area of radiative flux components between CERES
and GEWEX during 2000 to 2007

RMSD (Bias)
e LWD | LWU | SWD | SWU
Ocean 6.45 426 7.59 6.57
(-5.36) | (-3.12) | (-0.58) | (-3.44)
Land 3.94 4.88 7.01 6.71
(-1.95) | (0.68) | (-4.06) | (-4.12)

9jth ZH 4 ¥ 2 TWDE 520 W/m2, LWUE 4.58 W/m2,
SWDE 7.30 W/m2, SWU 6.64 W/m?¢] Root Mean
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Fig. 1. Distribution of difference mean between CERES and GEWEX radiative flux during study period; (a) LWD, (b)

LWU, (c) SWD and (d) SWU.
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Table 2. Root mean square differences and bias in zonal mean of longwave radiative flux components between CERES and

GEWEX during 2000 to 2007
RMSD (Bias) 50 ~ 60°N 60 ~ 70°N 70 ~ 80°N 80 ~90°N

of area [W/m?] LWD LWU LWD LWU LWD LWU LWD LWU

All area 3.19 5.06 6.32 443 8.59 5.61 10.70 9.50
(-2.54) (0.28) (-2.26) (-1.79) (-4.48) (-3.56) (-7.11) (-721)

Ocean 3.98 1.51 5.89 2.92 925 5.71 11.71 10.11
(-2.95) (-0.18) (-4.62) (-1.60) (-5.41) (-3.88) (-7.99) (-7.70)

Land 3.65 7.84 737 521 7.64 5.69 6.95 459
(-2.22) (0.64) (-127) (-1.87) (-2.22) (-2.80) (-2.09) (-2.16)

Table 3. Root mean square differences and bias in zonal mean of shortwave radiative flux components between CERES

and GEWEX by area conditions during 2000 to 2007

RMSD (Bias) 50 ~ 60°N 60 ~ 70°N 70 ~ 80°N 80 ~ 90°N

of area [W/m?] SWD SWU SWD SWU SWD SWU SWD SWU

All area 3.74 332 9.07 10.73 13.40 10.14 18.50 13.59
(0.45) (-1.71) (-2.41) (-4.80) (-4.74) (-5.23) (-8.03) (-7.95)

Ocean 6.00 0.90 647 6.32 12.95 9.50 18.04 12.94
(5.28) (0.06) (131) (-2.07) (-2.61) (-4.43) (-6.58) (-6.75)

Land 6.18 542 10.77 12.67 17.00 12.26 35.26 30.15
(-3.24) (-3.07) (-3.97) (-5.94) (-9.88) (-7.17) (-23.09) (-20.34)
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Fig. 2. Radiative flux averaged for condition of sea ice concentration by (top) 0 to 15 (middle) 15 to 30 (bottom) over the 30
during Mar. 2000 to Dec. 2007; orange line is CERES radiative flux and blue dash line is GEWEX radiative flux; (a) ~
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