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Derived Land Surface Temperature (DLST): 

LSA SAF’s new LST product LSA-003 

Motivation 

Some details 

Algorithm assessment 

DLST data examples:  

Thermal Surface Parameters (TSP) 

Surface Urban Heat Islands (SUHI)  

Remote Sensing Special Issue 

Overview 
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LSA SAF Land Surface Temperature Products 
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Motivation for Derived LST product (LSA-003) 

Diurnal Temperature Cycle (DTC) 

 Land Use / Land Cover (LULC) is  

often reflected in the DTC 

 DTC contain additional information: 

pixel may have identical NDVI* but 

different thermal characteristics 

 DTC are affected by weather (clouds, 

precipitation, advection, …) 

 

 

Temporal composites 

 Considerably fewer data gaps 

 Related to surface characteristics, e.g. 

LULC, vegetation, composition 

 Reduced impact of weather 

 ‘Noisy’ sequence of LST composites 

 96 LST per pixel and composite interval 

 

*normalised difference vegetation index 

Göttsche & Olesen (2001) 
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Diurnal Temperature Cycle (DTC) model 

“Daytime” T1 and “night time” T2  

are indicated by vertical lines. 

Parameter Meaning 

To [°C] residual temperature 

Ta [°C] temperature amplitude 

tm [solar time] time of the maximum 

ts [solar time] start of the attenuation function 

T [°C] To – T(t), where t is time 

k [hh:mm] attenuation constant (calculated) 

τ total optical thickness (TOT) 

Göttsche, F.-M., and Olesen, F.S. (2009). Modelling the effect of 

optical thickness on diurnal cycles of land surface temperature. 

Remote Sensing of Environment, Vol. 113 

Thermal Surface Parameters 

Since 30. October 2017 

LST composites and TSP are  

operational at LSA SAF 
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DLST product (LSA-003) 
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• Four-parameter DTC models can be applied to tandem polar-orbiting 

satellites if at least four samples per day are available.  

• Find best parameter-reduction approach for various DTC models 

Algorithm assessment 
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Locations where DTCs were obtained  

From Hong et al. (2018) 
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LSA SAF LST (LSA-001) under 24-input scheme 

From Hong et al. (2018) 
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LSA SAF LST under 24-input scheme - hourly 

From Hong et al. (2018) 
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Thermal Surface Parameters (TSP) 
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Thermal Surface Parameters (TSP) 
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Surface Urban Heat Islands (SUHI): Istanbul 

Classification of urban & rural area 

with CCI Landcover Data 

Data courtesy: Nancy Härter (KIT) 
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Istanbul T_0 2016 

Mean Difference:  

TSPMAX 2016: 1,754 °C 

TSPMED 2016: 2,079 °C 

Istanbul: Residual Temperature in 2016 

Data courtesy: Nancy Härter (KIT) 



Institute of Meteorology and Climate Research (IMK) Lisboa, 26-28 June 2018 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

T
e
m

p
e
ra

tu
re

 [
°C

] 

Number of Composite 

TSPMAX Urban 

TSPMAX Rural 

TSPMED Urban 

TSPMED Rural 

Istanbul T_max 2016 

Mean Difference:  

TSPMAX 2016: 3,336 °C 

TSPMED 2016: 3,072 °C 

Istanbul: Maximum Temperature in 2016 

Data courtesy: Nancy Härter (KIT) 
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special issue 

“Applications of Land Surface Temperature and its 

Combination with other Satellite Land Products” 

Deadline for manuscript submissions: 15 October 2018 


