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Abstract

This study evaluates the skin temperature (ST) datascts of the ISCCP-D satellite product, the ISCCP-FD
satellite product, the ERA4( reanalysis, the NCEP-NCAR reanalysis and the NCEP-DOE AMIP-i
rcanalysis. All the datasets arc correlated to each other, with correlation coeflicienis of monthly
anomalies > .50, To evaluate their qualitics, the 5 ST datasets are used to calculate clear-sky (CS)
outgoing longwave radiation (OLR) and upward surface longwave radiation (USLR); the resuits are
compared with the ERBE satellite observation (Figure 1 and Table 1) and 14 surface station {Figure 2).
The satellite-derived STs and ERA40 ST tend to bias high on kot deserts {c.g., Sahara Desert}, and the
reanalyzed STs tend to bias low in mountain areas (e.g., Tibet). In northern-hemisphere high latitude
regions (tundra, wetlands, deciduous needle-leaf forests and sea ice), the C§ OLR anomalies calculated
using the satellite-derived S§Ts have higher correlations and lower root-mean-squared errors with the
ERBE satellitc observation than thase derived from using the reanalyzed 5Ts. ERA40 underestimates the
amplitude of the seasonal ST over glaciers. All the reanalysis products (ERA40, NCEP-NCAR,
NCEP-DOE AMIP-11} overestimate the ST during partial sea-ice-covered periods in the middle-high
latitude oceans. Nonetheless, suspected spurious noises with an amplitude of 2 K in the satellite-derived
STs produce a physically unviable anomaly over Earth surface where the amplitude of the anomaly is
weak (such as open water bodies, croplands, rainforest, grasslands, hot deserts, cold deserts).
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Figure | Bias (W m™) of the simulated CS OLRs compared with ERBE during 1985-1989,
where regions with bias > 3 standard deviation are shaded (i.e.,> I3 W m” or <-5 Wm?).
Note that the CS OLR modeling system of this study systematically biases high by 4 W m™
with the standard deviation at 3 W m™.
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Figure 2 Time series of upward surface longwave radiations (USLR) in Tibet and Gobi desert,

as simulated using the skin temperatures of ID, IFD, ERA40, NCEP2 and NCEP].

Table 1 Biases of the simulated CS OLRs (W m"2) of ID, IFD, ERA40, NCEP2 and NCEP1

runs, and the original ERA40 dataset (Simmons and Gibson, 2000) compared with ERBE.
Land type Grid number ID  IFD ERA40 NCEP2 NCEPl org. ERA40
Glacier 39 6.8 9.9 8.3 8.7 7.1 38
Wetlands 16 7.5 10.9 8.1 6.5 6.4 2.8
Open water 4,461 30 33 3.7 3.6 3.7 -(0.6
Croplands 381 35 36 2.2 1.2 0.8 -3.2
Other forests 333 5.8 6.8 5.7 4.5 3.7 0.7
Ramnforest 198 03 04 [.9 1.5 1.1 -1.6
Deciduous needle-leaf forests 39 44 64 5.5 3.6 2.6 -0.2
Grasslands 336 53 58 2.6 0.8 0.6 -2.6
Tundra 210 85 122 9.2 6.9 6.3 3.7
Cold desert 92 8.0 8.1 2.8 -1.3 2.3 -3.8
Hot desert 345 174 159 11.4 5.8 7.5 38
Ocean with ice >0 but <10% 310 3.1 4.0 5.9 5.3 5.4 1.2
Ocean with ice >10% 637 6.3 7.5 8.0 4.6 4.1 35
Tibet 8 24 04 -10.2 -13.9 -17.8 -16.1
Mountain Andes 2 -0.1 28 -13.6 -11.3 -13.1 -13.0
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