Neue Studie: Das Industriezentrum
einer Stadt und der Flughafen sind
bis zu 12 °C warmer als die

umliegenden Walder und Vegetation.
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Der stadtische Warmeinseleffekt tragt weit mehr nicht-klimatische Warme
zu den Aufzeichnungen der Temperaturmessstationen bei als zuverlassig
kontrolliert werden kann.

Eine Analyse von 10 Stadten aus aller Welt (Kara und Yavuz, 2025) zeigt,
dass Flughafen und Industriezentren im Durchschnitt 2,5 °C bis 2,8 °C
warmer sind als benachbarte Grinflachen.

»Flughdfen wiesen eine durchschnittliche Tages-Landoberflachentemperatur
(LST) auf, die 2,5 °C hoher war als in den umliegenden Gebieten, wahrend
Industriegebiete mit einem durchschnittlichen Anstieg von 2,81 °C eine
noch groBere Temperaturdifferenz aufwiesen.”

Der stadtische Warmeinseleffekt kann dazu fudhren, dass Flughafen und
Industriezentren bis zu 12 °C warmer sind als nahegelegene bewachsene,
bewaldete Gebiete.

,Die Grunflachen um Mexiko-Stadt sind bis zu 12,13 °C kihler als der
Stadtkern.”“

Die Erwarmungstendenzen der letzten Jahrzehnte beschranken sich im
Allgemeinen auf stadtische Gebiete, wahrend sich nicht-stadtische
Gebiete abgekiuhlt haben. So erwarmten sich beispielsweise von 2001 bis
2021 die stadtischen Gebiete um +0,04 °C/Jahr, wahrend sich die
bewachsenen, unbebauten und mit Gewassern bedeckten Gebiete in der Stadt
Chongqing um -0,07 °C, -0,03 °C bzw. -0,04 °C/Jahr abkihlten.

»Im Gegensatz dazu zeigten kalte Stellen mit dichter Vegetation einen
deutlichen Abkihlungseffekt, wobei die LST-Unterschiede bis zu -3,7 °C
erreichten. Ebenso trug die Nahe zu Gewassern zur Temperaturminderung
bei, da Gebiete in der Nahe bedeutender Wasserquellen niedrigere LST-
Unterschiede wahrend des Tages verzeichneten, die im Durchschnitt bei
-4,09 °C lagen.”
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Urban Microclimates in a Warming World: Land Surface Temperature
(LST) Trends Across Ten Major Cities on Seven Continents
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Understanding microclimalic changes driven by urbanization is critical in the context of global warming and climate
change. This study investigates the land surface (LST), the ized difference ion index

across all zones, wilh ils industrial area (15.55 °C) and airport (12.85 *C) showing significantly lower values than
ather cilies. Green spaces and water bodies provide substantial cooling effects, with lemperature reductions of up to
12 *C compared 1o sumounding urban areas. Istanbul's Gatalca Forest (18.77 °C) and Mexico City's Siera de
Guadalupe State Park (2003 °C) demanstrate the strong cooling impact of vegetation, significantty lowering L5Ts
relative o their city canters. Similarly, water bodies lie the Bospharus (15,63 °C) in Istanbul and the Yangtze River
(22.35 *C) in Chongging act &s natural lemperature regutalors.

(NOVI), and changes in land use types for 10 major cities across saven coninents between 2001 and 2021. Utihzing

MODIS satellite data processed on the Google Earth Engine (GEE) platform, the analysss focused on yearly medsan
vakues to examing variations in LST during the day and night, as well as temperature dynarmics across differen land

types, including vegetation and bare land. The global mean LST trend from 2001 to 2021, derived from Terra MODIS
MOD11A2 data, was found to be 0.025 "Clyear. The analysis of deytime and mghttime (noctumal) land surface
temperature (LST) trends across the ten cilies examined in this study reveals notable variations, with most cities
exhibiting an increasing trend in LST wilhin wban mosaics. Aimorts axiibited a moan daytime land surface
temperature (LST) thal was 2.5 °C higher than summounding areas, while industial zonos demonstrated an even
greater lemperature disparity, with an average increase of 2,81 *C. In confrast, cold spols characterized by dense
vegetation showed a notable cooling effect. with LST diferences reaching -3.7 “C. Similarly, proximéy to waler
bodies contribuded lo tlemperature mitigation, as areas near significant waler sources recorded lower daytime LST
differences, averaging -4.09 'C. A slrong negative correlation was. found between NDVI and LST, underscoring the
cooling effect of vegetation through evapolranspiration and shading. This study provides a comprehensive global
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climaies, contributing o a desper understanding of how urbanization and land use changes influence surface
temperatures and climate change.

The urban heat island (UHI) effect is evident in 28 cllies, with industrial zones [64] and airports [65] consistently
exhibiting the highest land surface temparatures (Figure 24). These areas coniribule significantly (0 urban heat
stress due 1o dense ndrastructure, @ lack of vegelation, and high energy consumplion. Cairo (3652 °C) and
Chongaing (35.10 *C) stand oul wilh y high industrial zone Whilo cty centors genarally havo
mwmmmwemmasmwmmmmam &5 seen in cilies lke Cairo, 3
Chongaing, Dethi, and S&o Paulo. However, Moscow p tion, with a jower ity canter LST
(1244 *C), reflecting ils colder chmate and different urban composition. Green spaces and waler bodes play a
crucial role in mitgating heat, though thesr effectiveness varies across cilies (66,67,68]. Groen spaces conssstenlly §
shwllmmI.S'&M!hisluial‘smFm(lsn'C)mDauﬁmmmFmﬂ@ﬂ'ﬁ:'
offering noliceable coolng effects. In some cases, the diference is sinking, for example, Maxdco City's green spaces
mwmiZlS‘desmunnsmnmMwumwsmmtlsn‘c}mw
and the Moscow River (11,15 °C) However, in clies like Tokyo
(2362 °C) and Cairo (30.58 *C), waler bodies do not always axhibil strong cooling effects due fo faciors such heat

r o [69].

Table & highlights lend surface lemporabwe (LST) vanations across diferent urban zones n selecled

megacities, revealing disting thermal pattems. Indusirial zones and airporis consistently exhibit the highest
g their Fale in g the uitan heat istand effect. For nstance, Cairo's Industrial Zone

Badr City (35 52 °C) and Chongqing’s Gecaoba (35.10 *C) recard the highest LSTs within their respective cities,
exceading temperatures in city centers and even asports. Alrports, with their vast concrete surfaces and high energy
alsn to urban healing, 85 seen in Caro Intemational Alport (35.47 *C) and

Chongging Jiangbai Alrport (3505 °C). In contrast, Moscow, due 10 s colder climate, registers much lower LSTs
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Figure 7. Loag-lom trends and munmwwu‘)mmwm
ypars (urban, vegetabon, bareland, and sea), showieg both LST Day and LST Night rends [2001-2021) in
Chorgang

Image Source: Kara and Yavuz, 2025
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