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Background CCIl LAKES water surface temperature

Lakes modify the structure of the atmospheric boundary layer, and impact local Aral Sea IFS experiment results at ~9 km resolution are compared with ESA CCI LAKES /

climate (over 1°C difference in 2-metre temperature) and local weather (up to 10°C C3S multi-satellite high-fidelity surface water temperatures at ~10.30 am local time. Model data

, _ _ re-gridded to match observations (regular 0.05° grid), chosen nearest time step, used max of
difference in 2-metre temperature). At the European Centre for Medium-Range Weather skin and lake mixed layer temperature to avoid ice. Only best quality skin temperature

Forecasts (ECMWF), lake parametrization was introduced in 2015 by including the observations were used. Observed water skin temperature, °C
Fresh-water Lake model FLake in the Integrated Forecasting System (IFS). January  February  March - April  May  June  July  August September October November December

The IFS model is used for global weather forecast production from medium to S
seasonal range, and for reanalysis (e.g. ERA5) generation. The current lake mask

used in IFS is constant over time and represents permanent water over 34 years
(1984-2018). It has been shown that monthly varying lake mask has a significant
positive impact on regions with prolonged rain and dry seasons, especially in Malaysia,
Indonesia and Papua New Guinea (see Kimpson et al., 2023).

Objectives

CERISE aims at improving C3S reanalyses and seasonal predictions. With global
reanalyses now going back almost a century, it is important to appropriately describe
changes to the land surface over time. Available observations show examples of lake
variability in time, and this work is dedicated to generating (and evaluating) high-
resolution monthly varying lake cover maps from 1925 to present, to be used as the
boundary conditions of IFS model and beyond to benefit reanalysis and predictions.

Monthly varying lake cover maps Impact on surface temperature: 1995-2001

- . Monthly averaged SKIN TEMPERATURE Yearly SKIN TEMPERATURE RMSE (MOD-0BS)
>Ma|n data SOUrces. over Aral5ea region: 1995 2001 over Aral5ea region: 1995 2001

v'1984-2021 — Joint Research Centre Global Surface Water Explorer dataset (30 m); Data masked based on the OBS only Data masked based on the 0BS only

v'1972-1983 — Landsat Global Land Survey dataset (60 m resolution); | | S SR g e " \/ —,

v prior 1972 — historic maps (no available satellite data).

N _ —h— STATIC LAKE  —k— VARYING LAKE
»Generated maps are grouped per 10-year period, each period has twelve ¥ Monthly summer BIAS SN Yearly RMSE is reduced from ~7 to 27C
monthly maps (i.e. permanent water + monthly delta) at 1 km resolution: 'S(szﬁﬁgrbg.v.sl.?) ' - ,\/\*_ﬂmfrom 22100.0°C).

v'1992-2021 — lake surface dynamics is independent, based purely on JRC dataset; 1995 Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ' 1996 1997 1998 1999 2000 2001

962-1991 — base line of 1992-2001 with regional corrections from other sources; Honth - vear Lake cover, -

v'1925-1961 — maps are equal to 1962-1971 due to lack of additive information. R MR RS R R n..‘
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Resulting map comparison: Aral Sea f{tmh {’ f’ {’ f’ £ ’ Adnl 4 f"
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Data shows very good consistency with = 1, Historical drying trends gzg 4 &4 &80 &8 4 E4 $4 &, €4 &1 &4 §4 |
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Aral Sea IFS experiment results at ~9 km resolution are compared with MODIS Terra . ... | Shorelinegrid cells still lead e.g. to model temperature overestimation dufing warm months. =
Day L3 (MOD21C1.061) satellite observations at ~10.30 am local time. Only best [ - >t - ' ‘ | o, o I - | -

5 llake cover

quality data used. Model data re-gridded to match observations (regular 0.05° grid), [ =fuse  $gy

chosen nearest time Step; pixels with water fraction < 3% dropped_ U "':"’"Strong"‘d‘ifferenée“i"n the model results over wet and dry areas.
M hi d SKIN TEMPERATURE ¥ ly SKIN TEMPERATURE RMSE (MOD-0BS . . . . .
O oves AralSca reglon: 2012 2024 Y S var AralSes veplom 2012 2028 ) High seasonality & low interannual variability processes can be well represented

Data masked based on the OBS only _ Data masked based on the OBS only by simplified (i.e. decadal) monthly water extent climatology.
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{Yearly RMSE reduction with time-varyin I t rf t p t . 2 O 1 2 2 024
. lakes due to compensating errors*. m pac o n s u ace e m e ra u re “ -
General underestimation of 1 Monthly averaged SKIN TEMPERATURE Yearly SKIN TEMPERATURE RMSE (MOD-0OBS)

model summer skin temperatures. over Aral5ea region: 2012 2024 over Aral5ea region: 2012 2024
&~ CESERVATION e~ STATIC LAKE —k— VARYING LAKE . Data masked based on the OBS only Data masked based on the OBS only

2012 Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2012 2014 2016 2018 2020 2022
Maonth Year

* Missing water in the time-varying lake cover in summer periods leads to warmer skin
temperatures — closer to observed temperatures. This leads to better but misleading results.

Water over- and uﬁderestlmatlon are scored equailly ~ Land surface temperature (monthly averages), °C
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with time-varying lakes.
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Strong differencé in the model results Modeled water skin temperature (monthly averages), °C
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ngh Interannual varlablllty on a heterogeneous Surface Comblned W|th S|mp||f|ed ) e — W e ---'T?ke cover, -
monthly water extent climatology can lead to over optimistic results. {; {} ot O .
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