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Table S1. Sociodemographic characteristics of the representative German sample before and after poststratification

Variable Levels Raw data Poststratification
N % %

Gender Female 537 53 51
Age (years) 14–15 8 1 2

16–19 27 3 5
20–29 110 11 14
30–39 127 13 14
40–49 170 17 18
50–59 211 21 17
60–69 173 17 13
70 or more 178 18 18

Household size (persons) 1 223 22 23
2 454 45 38
3 181 18 18
4 or more 146 15 22

City size < 5,000 159 16 15
< 20,000 262 26 27
< 100,000 303 30 27
> 100,000 280 28 31

Occupation householder White-collar worker 349 35 32
Blue-collar worker 172 17 24
Civil servant 33 3 4
Unemployed 343 34 32
Self-employed 107 11 8

Net income (household) < 1,500 euro 144 14 15
< 2,500 euro 210 21 21
< 4,000 euro 301 30 31
> 4,000 euro 123 12 11
Not indicated 226 23 22

Education Vocational track 354 35 36
Intermediate track 420 42 40
Advanced track 104 10 11
College 116 12 11
Not indicated 10 1 2

Note: Case weights for poststratification were based on the first five variables reported in this
table (i.e., gender, age, household size, occupation of householder, city size) as well as on
the 16 federal states of Germany (not reported in the table).
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Table S2. Predictors of the public’s weather literacy and awareness of climate change: Bayesian hierarchical logistic regression models,
separately for the two dimensions of weather literacy and for awareness of climate change

Weather literacy

Variable Weather risks Forecast uncertainty Climate change

Intercept 0.73 [0.41, 1.05] −1.45 [−4.39, 1.71] −0.45 [−1.47, 0.71]
Hours outdoors 0.16 [0.04, 0.27] −0.14 [−0.45, 0.18] −0.1 [−0.29, 0.10]
Hours outdoors (squared) −0.08 [−0.19, 0.03] −0.32 [−0.62, 0.01] 0.26 [0.08, 0.44]
Weather info

Rarely or never −0.19 [−0.32, −0.05] 0.18 [−0.18, 0.53] −0.17 [−0.39, 0.04]
1–4 times a month −0.08 [−0.22, 0.06] −0.23 [−0.64, 0.14] −0.20 [−0.43, 0.04]
2 or more times a week 0.04 [−0.05, 0.13] 0.18 [−0.06, 0.40] 0.06 [−0.08, 0.21]
Once a day 0.08 [0.01, 0.15] 0.00 [−0.19, 0.18] 0.20 [0.09, 0.31]
> Once a day 0.14 [0.06, 0.22] −0.12 [−0.34, 0.09] 0.11 [−0.02, 0.24]

Gender
Male 0.02 [−0.02, 0.06] 0.01 [−0.09, 0.12] 0.04 [−0.03, 0.11]
Female −0.02 [−0.06, 0.02] −0.01 [−0.12, 0.09] −0.04 [−0.11, 0.03]

Education
Vocational track 0.02 [−0.12, 0.15] −0.19 [−0.55, 0.18] 0.10 [−0.11, 0.33]
plus apprenticeship 0.02 [−0.05, 0.10] 0.04 [−0.16, 0.23] 0.02 [−0.10, 0.14]
Intermediate track −0.07 [−0.13, 0.00] 0.04 [−0.13, 0.21] −0.06 [−0.17, 0.05]
Academic track −0.01 [−0.11, 0.1] 0.17 [−0.11, 0.45] −0.08 [−0.26, 0.09]
Degree qualification 0.03 [−0.07, 0.13] −0.06 [−0.36, 0.20] 0.01 [−0.16, 0.18]

Part of Germany
West 0.02 [−0.08, 0.11] −0.05 [−0.20, 0.12] −0.02 [−0.20, 0.14]
East −0.02 [−0.11, 0.08] 0.05 [−0.12, 0.20] 0.02 [−0.14, 0.20]

No. of household members 0.06 [−0.06, 0.17] −0.02 [−0.31, 0.28] 0.12 [−0.05, 0.30]
No. of children −0.04 [−0.13, 0.06] −0.05 [−0.29, 0.21] −0.11 [−0.25, 0.04]
Occupation householder

Blue-collar worker −0.13 [−0.22, −0.04] −0.03 [−0.26, 0.20] −0.01 [−0.15, 0.14]
White-collar worker −0.01 [−0.09, 0.06] −0.02 [−0.22, 0.20] 0.11 [0.00, 0.23]
Civil servant 0.07 [−0.08, 0.23] 0.08 [−0.33, 0.48] −0.11 [−0.35, 0.14]
Self−employed −0.02 [−0.14, 0.09] −0.18 [−0.51, 0.15] 0.11 [−0.08, 0.3]
Unemployed/currently 0.09 [−0.03, 0.21] 0.14 [−0.17, 0.46] −0.10 [−0.3, 0.09]

Family status
Lives alone −0.05 [−0.15, 0.04] −0.09 [−0.35, 0.16] −0.09 [−0.25, 0.07]
Lives with partner 0.00 [−0.09, 0.09] 0.15 [−0.1, 0.38] 0.09 [−0.06, 0.24]
Married 0.00 [−0.07, 0.07] 0.01 [−0.17, 0.21] 0.00 [−0.11, 0.12]
Widowed/divorced/separated 0.05 [−0.04, 0.14] −0.07 [−0.32, 0.18] −0.01 [−0.15, 0.14]

Employment situation
Employed 0.04 [−0.08, 0.15] 0.14 [−0.15, 0.46] 0.00 [−0.18, 0.16]
Part-time employed 0.01 [−0.11, 0.14] −0.02 [−0.36, 0.34] −0.15 [−0.35, 0.05]
Unemployed −0.28 [−0.47, −0.09] 0.11 [−0.43, 0.62] −0.09 [−0.42, 0.21]
Retired −0.08 [−0.23, 0.07] 0.15 [−0.25, 0.58] 0.08 [−0.15, 0.34]
Stay-at−home 0.06 [−0.11, 0.24] 0.23 [−0.22, 0.69] −0.13 [−0.42, 0.16]
Job training/military service 0.08 [−0.14, 0.30] −0.85 [−1.48, −0.25] 0.11 [−0.23, 0.45]
School/university 0.15 [−0.04, 0.36] 0.24 [−0.22, 0.71] 0.17 [−0.12, 0.47]

Housing situation
Own house −0.11 [−0.17, −0.04] −0.05 [−0.23, 0.13] −0.01 [−0.12, 0.11]
Own apartment 0.10 [0.00, 0.20] 0.02 [−0.24, 0.29] 0.01 [−0.15, 0.17]
Tenant 0.00 [−0.07, 0.07] 0.02 [−0.15, 0.21] 0.00 [-0.11, 0.11]

Net household income −0.01 [−0.18, 0.17] 0.01 [−0.42, 0.47] −0.19 [−0.47, 0.09]
Net household income (squared) −0.01 [−0.12, 0.11] 0.34 [0.04, 0.65] 0.03 [−0.15, 0.22]
City size

< 5,000 −0.01 [−0.11, 0.08] −0.16 [−0.41, 0.09] −0.09 [−0.24, 0.06]
< 20,000 0.00 [−0.07, 0.08] 0.04 [−0.15, 0.24] 0.04 [−0.08, 0.16]
< 50,000 0.11 [0.03, 0.19] −0.04 [−0.24, 0.16] −0.12 [−0.25, 0.02]
< 100,000 −0.01 [−0.13, 0.11] −0.11 [−0.42, 0.21] −0.17 [−0.37, 0.02]
< 500,000 0.00 [−0.11, 0.10] 0.19 [−0.06, 0.45] 0.13 [−0.03, 0.29]

Continued on next page
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Table S2 – continued from previous page

Weather literacy

Variable Weather risks Forecast uncertainty Climate change

> 500,000 −0.09 [−0.19, 0.02] 0.06 [−0.17, 0.31] 0.21 [0.05, 0.37]
Interested in trends

Yes 0.01 [−0.06, 0.07] −0.17 [−0.35, 0.00] −0.12 [−0.23, −0.02]
Not particularly −0.02 [−0.07, 0.04] 0.10 [−0.04, 0.23] −0.03 [−0.12, 0.05]
No 0.01 [−0.05, 0.07] 0.08 [−0.1, 0.25] 0.16 [0.05, 0.26]

Internet access mobile
Yes −0.09 [−0.14, −0.05] −0.13 [−0.25, −0.02] 0.00 [−0.07, 0.07]
No 0.09 [0.05, 0.14] 0.13 [0.02, 0.25] 0.00 [−0.07, 0.07]

Internet use
Never −0.1 [−0.21, 0.01] −0.06 [−0.37, 0.25] −0.10 [−0.28, 0.08]
< Once per week −0.08 [−0.23, 0.08] −0.23 [−0.68, 0.19] −0.26 [−0.52, 0.00]
Once per week −0.05 [−0.18, 0.08] −0.04 [−0.41, 0.33] −0.08 [−0.30, 0.14]
Several times per week 0.10 [0.02, 0.18] 0.10 [−0.12, 0.32] 0.17 [0.04, 0.31]
Daily 0.12 [0.04, 0.21] 0.23 [0.01, 0.45] 0.27 [0.13, 0.40]

Age (spline) 0.63 [−0.88, 3.72] −0.76 [−5.65, 4.02] −0.25 [−2.97, 2.06]

Note: The table shows the results of three logistic regression models, separately for understanding of weather
risks, understanding of forecast uncertainty, and awareness of climate change, predicting whether an item was
answered correctly (dependent variable) based on a set of sociodemographic and other relevant interindividual
differences. The point estimates for the coefficients show the median of the posterior distribution, followed by an 95%
uncertainty interval in brackets (“highest density interval”, HDI)∗. Uncertainty intervals that exclude 0 are printed in
bold. In logistic regression models, the coefficients denote changes in log odds (in our models, e.g., for numeric
predictors in standardized units from the mean; see below for details). “Age” and “number of children” were treated
as continuous predictors and scaled (i.e., mean centred and divided by 2 standard deviations (1); to account for
potentially nonlinear relationships, we modelled “age” using “splines”(2). Ordered and equally spaced categorical
predictors (“hours spent outside” and “household net income”) were implemented using orthogonal polynomial
contrasts. For all other categorical predictors, we used sum contrasts (i.e., predictors show the change in log odds
relative to the mean of all cell means of that factor). All models were implemented as hierarchical models in that
they allowed the probability of a correct answer to vary for items, for respondents, and for respondents’ federal
state of residence (i.e., three group−level or “random” effects, intercepts only). The remaining variables were
implemented as population-level (or “fixed”) effects. For the Bayesian implementation, we used relatively vague
priors: for population-level effects, a normal prior with a mean of 0 and standard deviation of 10; for group-level
effects, a half student-t prior with 3 degrees of freedom, a mean of 0, and a scale parameter of 10. The models
were implemented using the R package brms (3), version 2.6.0; the model specification and R code are available at
https://osf.io/vgsc8/?view_only=5b786552bc2040e080c32f0a5ad0f350.

∗The HDI indicates the parameter range “for which all values inside the interval have higher credibility than values outside the interval, and the interval contains 95% of the distribution” (for a primer on
Bayesian statistics, see 4, p. 302).
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Test questions (English translation)

1. Understanding of weather risks

— Heat —

Which statements about heat and the related dangers are correct? (None, one, several or all answers may be correct). Please
mark each statement as correct or incorrect. [Response options: correct – incorrect]

• Daytime temperatures tend to be highest in the afternoon. [correct]
• At temperatures above 30 degrees, the body can lose several liters of water per day through sweating.(5) [correct]
• The higher the humidity level, the harder it is for people to deal with the heat.(5) [correct]
• The ability to sweat may be reduced by taking certain prescription medications.(6) [correct]
• The ability to sweat may be reduced in older people. (7) [correct]
• Pre-existing medical conditions are a main cause of death in older people when temperatures are extremely high.(6, 7)

[correct]
• During heatwaves, more people die than usual. Most of them are aged 65 years or above.(6) [correct]
• The ability to sweat may be reduced in babies and young children.(7) [correct]
• Heatstroke is a mild condition and can be treated by replacing the fluids lost and resting in a cool place.(6, 8) [incorrect] †

— UV radiation —

Ultraviolet radiation from the sun reaches the Earth’s surface. This UV radiation speeds up the aging of skin; it can cause
sunburn and, on the long term, increase the risk of skin cancer. Which statements about UV radiation and the related dangers
are correct? (None, one, several or all answers may be correct). Please mark each statement as correct or incorrect. [Response
options: correct – incorrect]

• The thinner the ozone layer, the more UV radiation reaches the Earth’s surface.(9) [correct]
• The higher the sun is in the sky, the stronger the UV radiation level.(9) [correct]
• In Germany, more than half of the daily amount of UV radiation reaches us between 11 a.m. and 3 p.m. (summer

time).(10) [correct]
• With every kilometer in altitude, the strength of UV radiation increases by about 10–12 percent relative to sea level. On

a mountain 2000 meters high, the UV radiation will be up to 24 percent stronger than at sea level.(9) [correct]
• Snow can reflect up to 90 percent of UV radiation. On sunny days, people are therefore exposed to much more UV

radiation if there is snow on the ground than if not.(11) [correct]
• Up to 60 percent of UV radiation can reach you in the shade without direct exposure to sunlight.(11) [correct]
• A thick layer of cloud will strongly reduce the UV radiation level.(12) [correct]
• The UV radiation level can be higher when there is patchy cloud cover than on a cloudless day.(12) [correct]
• The higher the temperature, the higher the UV radiation level. [incorrect]

— Windstorms —

In weather forecasts, various labels are used to describe the wind and wind conditions. Which wind speeds do these labels
describe? If you don’t know the exact answer, please make an estimate.(13)

• Gale: more than [60] kilometers per hour
• Severe gale: more than [75] kilometers per hour
• Storm/violent storm: more than [90] kilometers per hour
• Hurricane force: more than [120] kilometers per hour

High wind speeds can be dangerous and cause serious damage. Which wind speeds do you expect to have the following effects?
If you don’t know the exact answer, please make an estimate.(13)

†Note: In this question, two statements are joined by the conjunction “and.” Although both statements were incorrect, future surveys should replace this double-barrelled question by, e.g., “Heatstroke can
easily be treated by replacing the fluids lost and resting in a cool place.”
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• Large trees move, windows shutters are opened, twigs break off trees, considerable resistance when walking: more than
[60] kilometers per hour

• Branches break, minor damage to buildings (tiles and chimney stacks are raised from roofs), garden furniture is knocked
over and scattered, considerable resistance when walking: more than [75] kilometers per hour

• Tree trunks break, trees are uprooted; garden furniture is blown away; greater damage to buildings: more than [90]
kilometers per hour

• Hefty gusts, severe storm damage, severe damage to forests, roofs are removed from buildings, cars veer on roads, thick
walls are damaged, walking is impossible: more than [105] kilometers per hour

• Extreme storm damage and devastation: more than [120] kilometers per hour

— Thunderstorms —

How far away is a thunderstorm if there is a 30-second gap between the lightning and the thunder? If you don’t know the
exact answer, please make an estimate.(14)

[10] kilometers

Which statements about thunderstorms and the related dangers are correct? (None, one, several or all answers may be correct).
Please mark each statement as correct or incorrect. [Response options: correct – incorrect]

• Thunderstorms can develop from harmless-looking clouds within 10 to 15 minutes.(15) [correct]
• Thunderstorms can move with a speed up to 100 km/h. If a thunderstorm is 10 km away, it will take less than 6 minutes

to arrive.(15) [correct]
• Lightning often strikes 10 km away from a storm.(16) [correct]
• In Germany, there are between 0.5 and 20 lightning strikes per square kilometer every year.(17) [correct]
• If lightning strikes the ground, it is dangerous up to about 30 m around the point of impact; on rocky ground, over an

even larger area. [correct]
• Of every 100 people injured by lightning, some 6–26 people die.(18, 19) [correct]
• Men are much more frequently injured or killed by lightning than women.(20, 21) [correct]
• Lightning strikes are especially dangerous in open spaces, on the water and in the mountains. [correct]
• Thunderstorms occur most frequently in autumn. [incorrect]

— Intense rain —

Imagine the weather forecast says: “There has been 10 liters of rainfall per square meter.” What does this statement mean?
(None, one, several or all answers may be correct). Please mark each statement as correct or incorrect. [Response options:
correct – incorrect]

• If no water was able to drain, evaporate, or seep away, there would be a layer of water 10 mm deep on a horizontal
surface. [correct]

• If no water was able to drain, evaporate, or seep away, there would be a layer of water 10 cm deep on a horizontal
surface.[incorrect]

• Rain is 10 cm deep everywhere on the streets. [incorrect]
• There has been 10 mm of rain. [correct]
• There has been 10 cm of rain. [incorrect]
• There has been 10 cubic centimeters of rain per square meter. [incorrect]

Germany often experiences intense rainfall, with large amounts of rain falling in a short period of time. Which statements
about intense rainfall and the related dangers are correct? (None, one, several or all answers may be correct). Please mark
each statement as correct or incorrect. [Response options: correct – incorrect]

• The German meteorological service issues a storm warning if more than 25 liters of rain per square meter are forecast per
hour. [correct]

• Anywhere in Germany, rainfall of at least 20 liters of rain per square meter per hour can be expected once every 10 years.
[correct]
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• The shorter the period of time in which 20 liters of rain per square meter fall, the greater the danger of flash floods and
flooding. (22) [correct]

• Intense rainfall can cause flash floods and flooding within just a few minutes.(23) [correct]
• Floods can also occur if there is no stream, river or lake nearby. (22) [correct]
• Flash floods (sudden floods that occur after heavy rainfall) can occur anywhere in Germany. [correct]
• In all places in Germany, an amount of rainfall that will cause sewage and draining systems to fail can be expected at

least once every 20 years. [correct]
• It is unsafe for cars to drive through moving water more than 15–45 cm deep.(24) [correct]
• Intense rainfall occurs most frequently in spring. (22) [incorrect]

— Ground frost —

When there is a ground frost, the temperature just above the ground falls to 0 degrees or below, which can cause the roads and
pavements to be icy and slippery. The weather forecast normally reports the air temperature. This is measured two meters
above the ground. From what air temperature can a ground frost occur? If you don’t know the exact answer, please make an
estimate.

Below [8] ◦C

2. Understanding of forecast uncertainty

— Probabilistic forecast —

Imagine you hear the following weather forecast: “There’s a 30% chance of rain tomorrow.” Which of the following statements
is the best interpretation of this forecast?(25–27)

• It will rain tomorrow in 30 percent of the area for which this forecast is issued.
• It will rain tomorrow for 30 percent of the time.
• It will rain on 30 percent of the days for which this forecast is issued. [correct]

— Deterministic forecast —

The next two questions relate to the reliability of thunderstorm forecasts in Germany. One question asks you to estimate how
good the weather forecast is – that is, how often there is actually a thunderstorm when one is forecast. The other question asks
you to estimate how often thunderstorms that actually occur were correctly forecast. Although the two questions are related,
please answer them independently of each other.(28)

Imagine the following situation: On 10 separate days in the summer, the afternoon weather forecast predicts that there will be
a thunderstorm in your area the next afternoon. On how many of these afternoons will there actually be a thunderstorm—and
on how many will there be no thunderstorm? Please enter your estimates here:

There will be a thunderstorm on [2] of 10 afternoons and there will be no thunderstorm on [8] of 10 afternoons.

Imagine the following situation: On separate 10 days in the summer, there is an afternoon thunderstorm in your area. How
many of these thunderstorms were actually predicted one day before—and how many were not? Please enter your estimates
here:

[6] of 10 thunderstorms were predicted and [4] of 10 thunderstorms were not predicted.

3. Awareness of climate change

In Germany, weather records have been kept for over 100 years. Climate is measured by averaging weather conditions over a
period of at least 30 years. This makes it possible to detect long-term changes. To this end, today’s climate is often compared
with the climate in the “pre-industrial” era around 1880. Please estimate how the climate in Germany has changed since
1880.(29–32) [Response options: less / lower – unchanged – more / higher]

• Average amount of precipitation per year [more]
• Days per year with at least 10 liters of precipitation per square meter [unchanged]
• Hot days (above 30 degrees) per year [more]
• Cold days (below 0 degrees during daytime) per year [less]
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• Average temperature per year [more]
• Severity of storms [unchanged]

4. Weather exposure and obtaining weather information

People’s exposure to the weather in their daily life differs. Please estimate how many hours you spend outdoors during a
normal week in summer. First estimate how many hours you spend outdoors on weekdays. Please include regular trips, e.g., to
work or school, shopping, sports, etc., and also count trips taken by car or public transport. Next, estimate how many hours
you spend outdoors at weekends. Then please add the two together.[For a related scale of weather salience, see (33)]

• 0 – 5 hours per week
• 5 – 10 hours per week
• 10 – 15 hours per week
• 15 – 20 hours per week
• 20 – 25 hours per week
• 25 – 30 hours per week
• 30 – 35 hours per week
• more than 35 hours per week

How often do you generally obtain weather information, e.g., from the radio, television, internet, or a mobile app? Please
consider both the times that you purposefully access weather information and the times that you pick it up in passing (e.g.,
while listening to the radio).[For a related scale of weather salience, see (33)]

• Twice or more per day
• Once per day
• Twice or more per week
• Once per week
• Once per month or more
• Rarely or never
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