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1) Introduction

Long-term instrumental temperature measurements are important tools to investigate observed
climate variations of past centuries. In Germany, only very few meteorological observations are
accessible before the end of the 18t century. This contribution investigates homogenised annual
temperature data of Frankfurt/Main (Central Germany) since 1758, as well as unprocessed daily
data preserved since 1870, to detect change signals.

2) Metadata and artificial effects

" Comparison: two sites in Frankfurt/Main with urban (city) and rural (airport) characteristics

" City site: data from 1758 (annual) / 1870 (daily); varying locations (table 1 from 1949)

" Airport site: daily data since 1949; good reference for site changes and urbanisation effect of
the respective city locations (altitude 112 m NN, no larger site change until 11/2014)

" Annual temperature series: from 1949 airport data, before based on various city locations
homogenised and recalculated to airport site; based on Brinckmann (2005) / Schonwiese (2015)

" Site change effects: considerable for even small relocations (average annual deviation
between coolest and warmest site 0.9 K for TN and TX; up to 1.3 K in certain months; fig.1)

" Urbanisation effects: city warming (strongly) visible for TN (long-term annual average of 1.1K;
up to 1.8 K in certain months), but low for TX (average of 0.1 K; between -0.5 and 0.8; fig.1)

3) Annual temperature time series (1758-2016)
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Table 1: Metadata of Frankfurt/Main city observations since 1949; based on Frih et al. (2011), the
Climate data centre of Deutscher Wetterdienst (ftp://ftp-cdc.dwd.de/pub/CDC/ ) and own investigations
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Figure 1: Monthly averages of minimum (TN) and maximum (TX) temperature: difference of selected
Frankfurt/Main city locations (see table 1) from Frankfurt/Main airport; location “Palmengarten” split into
two periods of similar length for comparison purposes (I: 11/1985-1996; Il: 1997-7/2008)

4) Dally temperature time series (1870-2016)
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Figure 3: Comparison of long-term annual mean temperature anomalies from 20®

temperature level from 1988 -> missing cold, but largely

century averages of a) Frankfurt/Main (from 1758; black line) with other homogenised
time series: b) Karlsruhe (100 km southwards; from 1779; HISTALP project), c) Paris
(westwards; 1659; Rousseau 2015), d) Prague (eastwards; 1775; Brazdil et al. 2012)
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Fiir eine lebenswerte Zukunft

Increasing # of warm extremes; enhanced in build-up areas
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