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What shapes the day to day variations in diurnal temperature range?
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Figure: Mean diurnal temperature cycle over 81
FLUXNET sites
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Available constraints on surface — atmosphere exchange?

1. Surface energy balance

AT, =Ki (AR, + ARy —AH —ALE — G)

Radiative Turbulent Fluxes
Heating

2. Maximum power constraint

Entropy budget and work done

(Kleidon et al., 2013;2017;2018; Ghausi et al., (under
review)
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Developing a simple model for DTR

ﬁ(RLtoa) ﬁ(Rl,toa)

Concept:
Atmosphere
: : The diurnal variation of air temperature reflects mostly
t the non latent heat input (AU) in the lower atmosphere.
More heat dU, Less heat dU,
Input dt Heat Input
Engme 1
AU = j (Rs — folope) dt = > CophAT,
Dry Surface Wet Surface

Estimated DTR

R, : Solar absorbtion 2 ( 2 — f f
f. : Evaporative fraction AT, = ( e) R, — R, |At
h : Boundary layer height Cpph 2+ fe 2+ fe

R\,: Grey atmosphere parameterization
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Slope = 0.83
RMSE =4.10 °C
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Works well!



DTR response to clouds and surface water availability

(a) DTR (Estimated) (b) DTR (ERA-5) (c) DTR (FLUXNET)
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DTR response to clouds and surface water availability

(a) DTR (Estimated) (b) DTR (ERA-5) (c) DTR (FLUXNET)
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DTR response to clouds and surface water availability
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DTR response to clouds and surface water availability
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Reponse of DTR to anthropogenic global warming
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\ ADTR (K) = -0.18 * AT global (K)

d(DTR) d(DTR) dt

dT

dt

dT

AT global (K)
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Summary

World clock
Vienna, 01:16pm, Tue, 04/25

» DTR is strongly controlled by heat storage
variations in the lower atmosphere

Cloudy (4°)

» DTR response to clouds and radiative forcings
is modulated by land-surface characteristics
with dry periods responding more strongly
than wet periods Bengaluru  4:46 [EEEHISES

Dubai 3:16 e Sunny (9°)

. . . Mumbai 4:46 eu °
» Thermodynamics imposes a relevant constraint ot | Cloudy (3°)

on surface-atmosphere exchange Tokyo Cloudy (2°)

Meet me during EGU for further discussion Looking for a postdoc?
Contact me: sghausi@bgc-jena.mpg.de Contact: akleidon@bgc-jena.mpg.de
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