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OBJECTIVES

Increase spatial resolution of available air temperature (Ta) data using Land
Surface Temperature (LST) time series observed by satellite.

Research questions:

- Are spatial and temporal
patterns in LST stable?

- Can we use time series of LST
spatial data to capture and
characterize such patterns?

- Can we characterize the
coupling of Ta with LST using a
limited areal density of
meteorological stations?

Case study: Telesina Valley, Italy (200 km?)

* Method applied to downscale climate scenario on maximum air temperature at 35 x35 Km
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Cloud removal and gap-filling of LST time series

*  Original Data Set

— Smoothed Data Set using HANTS
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Characterization of LST spatio-temporal patterns

Pixel-wise ratio spatial pattern: winter 2001
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Evaluate temporal stability of LST ratios

Harmonic analysis of pixel wise ratio yearly time series has been performed
considering three harmonic components (365,180,120 days).
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Evaluate temporal stability of LST ratios

The interannual variability of pixel-wise ratio has been evaluated by the
calculation of coefficient of variation (cv) of the amplitudes.

Variability index Al

Io.7 co A1*A1l 0.00186
06 co A2*A2 0.001428
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g 104 Mean r 0.991
o2 | Interannual variability of amplitude
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b, than mean r
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We reconstruct r (x,y,t) taking into account the periodic components but we neglect
the interannual variability of the amplitude
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Air Temperature calculation

Tair(x,y)=Tsurf(x,y)*al+bl

Tsurf(x,y)= Tsurf_rf*ratio(x,y); Ratio(x,y)
) Fourier synthesis

Tsurf_rf=Tair_rf*a0+b0 using mean
amplitudes and

T phases
Ta vs LST LST vs Ta
RELATIONSHIP RELATIONSHIP AT Tair_rf=Air temperature at
AT STATIONS REFERENCE reference location.
LOCATION Tsurf_rf=Surface temperature at

reference location.
Ts=Surface temperature at pixel
location.
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Tmax at stations

Relationship Tair/LST

Ta vs Tsurf RELATIONSHIP AT
STATIONS
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Air Temperature (K)
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Validation

SAME PERIOD OF LST OBSERVATIONS

Castelvenere station: Daily Air Temperature
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Conclusions

A procedure to downscale maximum air temperature using
satellite land surface temperature has been developed.

*The spatial pattern of LST has a periodic component with
limited interannual variability.

*The procedure has been evaluated against observations of air
temperature data for the same period as the MODIS LST
observations and for few stations in earlier years.

*The RMSE on estimated daily air temperatures was about 3 K
and about 2 K for five days moving averages.

*The procedure should be extended to a longer record of LST
observations.



