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Context: Develop a spatially enhanced MW product for all-weather LST, complementing the clear-sky only
Land Surface Temperature (LST) plays a | | infrared LST product. Targeted resolution: 5 km from 25 km (SSMI)/12.5 km (AMSR).

crucial role in the Earth's climate system.
ESA LST Climate Change Initiative (LST_cci)

1. Data

Deliver an accurate representation of LSTs Original MW LR LST Ancillary information Evaluation
worldwide over the last 25 years [1] LST__cci MW data record: = For the spatial resolution enhancement: LST_cci IR geostation-
Challenges: MODIS (1.30 AM/PM) IR LST_cci ary data:
High spatial resolution (HR) infrared (IR) SSMIS (6 AM/PM) cIimatoIogias (5 km? | GOES
LST only available for clear-skies. AMSR2 (1.30 AM/PM) ERADS [5] climatological LST diurnal cycle
All-weather LSTs can be derived from mi- For the clouds correction:
crowave (MW) satellites data [2—4] Clouds information from ERA5

MW data have low spatial resolution (LR)

2. Methodology
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2.a) Clouds correction [6]

Clouds = reduce the amplitude of the cycle
(Ta). Similar correction to [6].
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Average difference of Ta from ERAD data as a
function of the LAI (left) and total column liquid
water (TCLW) (right). Figure taken from [6].

. T ‘ ? ‘ ? The method is adapted from [6]
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For each HR grid cell k:
Fitted LST diurnal cycle from ERAD climatologies
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Adapt the diurnal cycle using climatological high resolution data from IR 4. Local evaluation against GOES IR LST

MODIS LST — DC%dapted

clim

AMSR Desc 1.30 AM 7 ] SSMI Desc 6.00‘AM

= AT

2.c) Get enhanced resolution LST correction: ATHR

Using the adapted diurnal cycle:
Tur(t, k) = DOYPY(t k)

clim

A correction can be applied to
LR LST to retrieve HR LST:

T = Tur + ATy
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AMSR2 1.30AM : 22°N

IR : R:0.98 RMSE : 0.96 Med.Error : -0.30 RSD : 0.84

MW : R:0.75 RMSE : 5.77 Med.Error : -5.41 RSD : 4.51
MW downscaled : R : 0.84 RMSE : 6.12 Med.Error : -6.53 RSD : 3.03
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Enhanced spatial resolution MW LST from 25/12.5 km to 5 km
according to the variability of the LST (Std) within a 25 x 25 km window. Global downscaling applied over 2013-2022 at AMSR2 and SSMIS over- |

Coefficient of determination (R?) between GOES IR LST_cci product and LST
from IR MODIS, MW, and our downscaled LST. The results are grouped
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R: 0.64 R:0.71

Med. Error: -0.47 °C Med. Error: -2.18 °C Med. Error: -2.53 °C

R5D: 1.45

°C

passing time (1.30 AM/PM and 6AM/PM respectively)

servations for land surface temperature phys. Res.: Atmospheres, 122(6):3348— More com pariSOnS tO come W|th Other geOStatK)nary Sate”IteS and in S|tu

R5D: 4.57°C R5D: 4.44 °C




