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uOUTLINE
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l Geophysical Variables
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l (2)Location-dependent Geophysical Variables
l Discussion
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uIntroduction

PDF      pdfFactory        www.fineprint.cn

http://www.fineprint.cn


5

uThe symbol list
H           Land-Surface Sensible Heat Flux
u            The horizontal velocity scale
w           The vertical velocity scale
h            The depth of the sea breeze
l             The maximum inland penetration
d            Water Body Dimensions
r             Shoreline Curvature
Ht                 Terrain Height
s             Terrain slope
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uA schematic illustration of a sea 
breeze

The effects of the varia-
bles on the characteristics 
of sea breezes are discussed 
in terms of four widely-
used measures of 
thermally-driven circulation 
intensity: the horizontal (l) 
and vertical (h) length 
scales and the horizontal (u) 
and vertical (w) wind speed 
scales
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u Temporally-dependent Geophysical 
Variables
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u2.1 Land-Surface Sensible Heat 
Flux (H)
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u2.1 Land-Surface Sensible Heat Flux
l Figure 4 summarizes the results 

of several numerical studies of l 
as a function of the time of day 
and the land-surface sensible 
heat flux.

l In these studies, high values of 
the land-surface sensible heat 
flux lead to greater inland 
penetration and higher speeds.

l As shown in Fig. 4, there is a 
pronounced decrease in the 
inland penetration speed bet-
ween 1400 and 1800 local solar 
time (LST) with an inland 
acceleration after 1800 LST for 
low, but not high, values of the 
land-surface sensible heat flux
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u2.2 Ambient Geostrophic Wind
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• As shown in Table 5, most numerical studies and scaling analyses agree that: 
• A weakly stably-stratified atmosphere provides a more favorable environment for 

sea breezes than does a strongly stably-stratified environment, which acts to “damp”
the circulation 

• Variations in stability affect h and w more strongly than l and u (Atkinson 1981). 
Mak and Walsh(1976) show that diurnal differences in stability are the fundamental 
reason why nighttime land breezes are weaker than daytime sea breezes.

u2.3 Atmospheric Stability (N)
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u2.3 Location-dependent Geophysical 
Variables

PDF      pdfFactory        www.fineprint.cn

http://www.fineprint.cn


13

uTerrain Height (ht ) and Slope (s)
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uCoriolis Parameter (f) and Surface 
Roughness Length (z0)

l After about six hours from onset, sea breezes begin to rotate into a 
plane parallel to the coast and weaken due to the Coriolis force

l Land breezes at high latitudes may result more from the rotation of 
sea breezes by the Coriolis force than the reversing diurnal pressure 
gradient.

l Frictional drag acts to destroy the developing horizontal pressure 
gradient associated with sea breezes, frictional effects are induced by 
both surface roughness and turbulent motions.

l The dependence of sea breezes on the observed ranges of roughness 
length associated with different land types and land-water surface 
contrasts is generally small.
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u3.1 Modelling Limitations and 
Comparison with Observations

l Non-hydrostatic effects act to weaken mature sea breezes, hydrostatic 
models may overestimate sea-breeze intensity

l Inadequate treatment of PBL turbulence may be the largest deficiency
of many early numerical models of sea breezes, and may be the reason 
that most numerical simulations are unable to reproduce the observed 
afternoon slowing of the sea-breeze front associated with turbulent 
frontolysis.

l Fine-scale features and interactions between the sea breeze and the 
geophysical variables are generally not captured. It is not surprising 
that most numerical simulations were deficient in predicting the frontal 
intensity, l, and w

l The scaling of observational datasets provides the most 
comprehensive observational evidence of the effects of geophysical 
variables on sea breezes
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u3.2 Recent High-resolution Studies
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u3.3 The Dependence of Sea Breezes 
on Geophysical Variables
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u3.3 The Dependence of Sea Breezes 
on Geophysical Variables
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u3.4 Gaps in Understanding and 
Recommendations for Future 

Research
l 1.  Despite the extensive number of scientific studies 

devoted to understanding the influence of geophysical 
parameters on sea breezes, gaps remain, and are largely due 
to numerical and computational limitations such that a 
limited range of parameter values have been examined.

l 2. Further work on the dependence of sea breezes on sets of 
basic configurations of water body dimensions, the area 
of heated land-surface, coastline geometry, and 
surrounding topography is warranted。
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