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Why study Tskin from TIR instruments such as IASI?
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Tskin studies are challenging(?)
because:

Very scarce ground based
observations

Rely on TIR remote sensors
Data record relatively short (as
compared to near surface
temperatures)



Why study Tskin?
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Tskin and near surface temperature (T2m)

Tskin/LST or near surface temperature?

-80 OC
-60
40
-40
30
=20 vy
20
0
4 - 10
20
40 0
60
-10
80
-20

-150 -100 -50 0 50 100 150

Longitude



-80

-60

-40

-20

20

40

60

80

Tskin and near surface temperature (T2m)

Tskin is an essential climate
variable

Can be used as a tracer to
climate change and evolution

It is measured almost exclusively
by TIR remote sensors
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How is skin temperature measured by remote TIR sensors?
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Artificial Neural Network to retrieve Tskin from IASI
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Tskin trends from IASI and AIRS [2008-2023]

IASI @ 9:30 AM AIRS asc orbit @ 1:30 PM LT

Tskin trends:

Large spatial variability
Higher in magnitude than T2m
Depend on the hour of the day?
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Does the crossing time play a role in the trends?

Are the temperature trends time/hour of the day dependent?

* Nighttime temperatures are rising faster than daytime temperatures in many regions, leading to a narrowing
of the diurnal temperature range (DTR = Tmax — Tmin) (Karl et al., 1993; Zhou et al., 2010).

* Climate change is shifting the phenological cycles of plants with higher warming in spring particularly in the
Northern Hemisphere (Buermann et al., 2018).

Change in expected arrival
of leaves, 1981-2023
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Does the crossing time play a role in the trends?

Are the temperature trends time dependent?

e LST and T2m from ERAS trends per hour and month
* These are in UTC and the satellite crossing time is in local time =
e Transform UTC to local time (using longitude-based time zones)
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UTC vs local time

Hour of the day: 15 UTC Hour of the day: 15 Local Time
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UTC vs local time




UTC vs local time
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LST and T2m trends in local time

LST trend, local time
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Conclusions and future works

e Tskin is an essential, underrated climate
variable

* TIR remote sensors’ Tskin is therefore
valuable because it is continuous and global

e Tskin can be easily retrieved from IASI using
artificial neural networks (1 min/day/per
instrument)

e Tskin trends are now possible but depend on
the crossing time of the instrument which is in
local time

Skin Temperature [°C]

e QOur technique can be used as a framework for
other instruments such as GIIRS and IRS
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