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Extended Data Fig. 2 | Population-normalized evidence biases. a, The log ratio 
of the research share relative to the population share in the entire city case study 
literature. The inset figure displays the population-normalized research share 
for small (< 0.3 mio inhabitants), medium (0.3-1 mio inhabitants), large (1-10 
mio inhabitants), and megacities (> 10 mio inhabitants) for the city case study 

literature (triangle) and the case studies covered in the IPCC (circle). Dots below 
(above) the dashed bar indicates that the city type is under-researched (over-
researched). b, small, medium, large, and mega cities. The color distinguishes 
whether any of these studies have been covered in the recent IPCC AR6 report. 
Cities with larger points have more city-specific case studies.
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Extended Data Fig. 3 | Yearly mean population growth rates and population 
size by cities with varying coverage per continent. Mean population growth 
rates (in Panel a) and population size (in b) are indicated by the colored  
bars with 95% confidence intervals indicated by the error bars in black. The 
horizontal axis distinguishes the number of publications per hexagon (Fig. 2), 
normalized by the number of cities in that hexagon (< 1, 1 − 5, and > 5). To  
facilitate the interpretation of significant and non-significant differences of the 
mean population statistics for hexagons with different numbers of studies, the 
results from a two-sided t-test with < 1 as the reference group are indicated as 
follows: ns indicates that p > 0.05, *: p < = 0.05, **: p < = 0.01, ***: p < = 0.001,  

****: p < = 0.0001. For instance, for the South American population shown on the 
bottom left in panel a, the mean population of hexagons with 0-1 study per city 
is 0.2 million, while for hexagons with more than 5 studies, it is 0.75 million. As 
the difference is statistically significant, this indicates that, in South America, 
small cities are underresearched on average, as hexagons with fewer studies are 
home to fewer people. However, the difference in population growth for South 
America is statistically insignificant, meaning that fast-growing cities are not 
underresearched in this region. This is the case only in Africa, Oceania, and Asia 
while, in Europe, shrinking cities are underresearched (negative growth for 
hexagons with < 1 study per city).

http://www.nature.com/natcities
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Extended Data Fig. 4 | Research on cities and human settlements in space. Of the 53,295 studies in our database, 19,733 are city-specific case studies, and 27,980 
studies are generic studies neither focusing on specific cities nor a continent. Additionally, 5,582 generic studies cover specific continents while not addressing 
specific cities.

http://www.nature.com/natcities
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Extended Data Fig. 5 | Selected topic proportions normalized by the aggregate 
population for cities of varying size. The figure shows topic share per city size 
for small (< 0.3 mio inhabitants), medium (0.3-1 mio inhabitants), large (1-10 mio 
inhabitants), and megacities (> 10 mio inhabitants). Symbols above (below) the 
dashed line indicate that the topic share is larger (smaller) than the population 

share. Displayed on a binary log scale, meaning a one-unit increase (decrease) 
indicates a doubling (halving) of the size of the topic for Vulnerability and 
impacts (a), Planning processes (b), Policy adoption and implementation (c), and 
Outcomes (d).

http://www.nature.com/natcities
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Extended Data Fig. 6 | Research topics in spatially specific city case studies and 
other non-place-specific studies. Topics are grouped by impacts, adaptation, 
mitigation, and cross-cutting themes and ordered by size. To provide fast access 
to the relevant evidence, the research topics, and their size, we normalize each 
topic against the mean topic size. Topics for which the bars point inwards are 
smaller than the mean topic size and vice-versa for bars that point outwards. 

Displayed on a binary log scale, meaning a one-unit increase (decrease) indicates 
a doubling (halving) of the size of the topic. Topics unrelated to impacts, 
adaptation, mitigation, and cross-cutting issues, were excluded, for instance, 
topics on geographic places or research methods. For an overview of aggregated 
impacts, adaptation, mitigation and cross-cutting topics across continents, see 
Supplementary Materials, Fig. 2.

http://www.nature.com/natcities
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Extended Data Fig. 7 | Validation of the computational identification of city case studies. Performance metrics F1, precision, and recall across the world and in 
individual continents (in Panel a) based on 600 manually annotated studies selected through random sampling and the underlying confusion matrices (b).

http://www.nature.com/natcities









