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Fig. 1 Digital elevation image of research area and surface observation sites overlay the image
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Fig. 2 The mean observation time over the research area of NOAA series satellites during 1982—2015 (Grey frame represents

selected data observation time)
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Table 1 Cloud fraction of Patmos—x/NOAA-18,

A2/NOAA-18, MODIS satellite and surface observation
during 2006—2014

1%
Y MAM  JJA SON  DJF
b UL 5 6224 6441 72.62 6083 4827
PATMOS—x/NOAA-18  62.44  60.58 74.46 59.34 48.36
A2/NOAA-18 63.88 6375 6279 63.66 64.73
MYDO6 62.54 6532 7404 5630 53.63

1 : MAM JJA .SON . DJF 535l 3% 7R % 2% (March . April \May) . 5 7
(June . July. August) . Tk 2= (September , October, November) 1 K 7
(December January ,February) o

F£2 20065FE—2014 £ Patmos—x.A2 FIMYD06 H = E 5 EMN =B L EHNEH NG

Table 2 The correlation between Patmos—x, A2, MYDO06 and surface observation cloud fraction in different season during

2006—2014

P MYD06& SYNOP Patmos—x& SYNOP A2& SYNOP

MAM JJIA SON DJF MAM JJA SON DJF MAM JJIA SON DJF
2006 0.58 0.65 0.53 0.68 0.96 0.97 0.97 0.93 0.26 -0.27 -0.1 -0.30
2007 0.76 0.50 0.75 0.63 0.94 0.96 0.98 0.84 -0.07 -0.11 0.39 0.02
2008 0.58 0.54 0.82 0.82 0.96 0.84 0.98 0.98 0.15 -0.21 -0.06 -0.11
2009 0.49 0.67 0.71 0.73 0.97 0.98 0.99 0.97 -0.26 0.04 0.26 -0.18
2010 0.73 0.65 0.69 0.72 0.96 0.83 0.98 0.95 -0.07 0.12 -0.31 -0.19
2011 0.64 0.70 0.78 0.60 0.95 0.97 0.98 0.97 -0.04 0.09 0.14 0.01
2012 0.21 0.28 0.64 0.58 0.86 0.96 0.96 0.90 -0.04 -0.08 0.05 -0.24
2013 0.63 0.79 0.85 0.71 0.94 0.84 0.98 0.94 -0.10 0.10 0.03 -0.04
2014 0.56 0.63 0.79 0.77 0.86 0.67 0.93 0.89 -0.03 -0.04 0.09 0.20

32 £ =B YR ] = 18 4 9k 58.88%, 49.26% Fl 50.61%.
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3P IR = BRI R e i XA s H R %
TR, FFEYH R =T A2H K, MYDO6 i
/INo BIBIMYDO6 = 12 W 2 i3 T A2 1 Patmos—x =~ &,
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Fig. 3 The cloud amount scatter diagram between satellite and surface observation from 2006 to 2014 based on daily instantaneous

observation data. Linear trend is overlaid (X—axis is ground observation, Y-axis is satellite retrieval )
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Fig.4 Monthly mean cloud fraction of Patmos—x, A2 and MYDO6 in research area
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Performance of cloud fraction of three satellite cloud climate date
records over the Tibetan Plateau

LIU Jian

National Satellite Meteorological Center, Beijing 100081, China

Abstract: Tibetan Plateau (TP) plays an important role in adjusting the large-scale atmospheric circulation in the northern hemisphere and
the atmosphere - sea interaction from the equator to the middle latitude in the North Pacific. Obtaining complete observation data based on
ground observations over TP is difficult. Satellite provides good observational data over the Tibetan Plateau. Considering the complex
underlying surface types and geographical elevations in the Tibetan Plateau region, three kinds of long-term cloud fraction data that came
from PATMOS-x/AVHRR, CLARA-A2/AVHRR, and MODIS / Aqua were analyzed from the perspective of data retrieval methods and data
spatial attributes.

The relationship among the three kinds of satellite cloud fraction and the ground observation cloud fraction was analyzed at first.
Correlation analysis, linear trend, and accumulate bias were used to analyze the data. The analysis data were selected from instantaneous
orbital observations and monthly and annual mean value.

The annual mean cloud fraction of the three kinds of data are similar, but seasonal cloud fraction is different. CLARA-A2 has the
smallest cloud fraction in summer and the highest cloud fraction in winter. Patmos-x agreed well with the ground observation. The
correlation relationship between CLARA-A2 and ground was weak. Aqua/MODIS had good relationship in autumn and less correlation in
spring and summer.

The three kinds of long-term cloud fraction data showed similar spatial and temporal distribution. During daytime, CLARA-A2 has
larger cloud fraction than MODIS and PATMOS-x. At nighttime, MODIS has the maximum cloud fraction value, and PATMOS-x and
CLARA-A2 have similar values. All three kinds of cloud data committed a mistake with snow along the ridge of a mountain. The linear
regression and accumulate bias analysis showed that the annual mean cloud fraction of PATMOS-x and CLARA-A?2 displayed a decreasing
trend from 1982 to 2015. The trend of the night time cloud fraction was more obvious than that of daytime. CLARA-A2 displayed more
obvious trend than PATMOS-x, especially at night. The year of 2000 is a turning point for the change in cloud cover over the plateau area
from high to low. In January, April, and October, the decrease in cloud amount is the main change trend. Meanwhile, in July, the weak
increase is the main change characteristic.

Three kinds of satellite cloud data have good comparability. Three kinds of data obtained different correlations when compared with the
ground observation. The reasons may come from matched data with different spatial and temporal characteristics, different payloads with
various observation abilities and different data set with different cloud detection algorithms.

The stability of satellite orbit and high quality of instrument calibration are the baselines of long-term climate data. MODIS has stable
instrument orbit and calibration. Thus, its long term cloud data have good homogeneity.

Key words: cloud fraction, satellite, climate data records, Tibetan Plateau, Patmos-x, CLARA-A2, MODIS
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