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Observations @ Pune , India
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Time evolution of Temperature Profiles in Pune at 17:00, 18:00, 19:00,
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Nocturnal Atmospheric Surface layer :

http://universe.byu.edu/wp-

N content/uploads/2014/01/UtahAir.j
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Implications:
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Development of Thermal structure in Nocturnal Boundary Layer....

Field Experiments..
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Horizontal wind

Intensity of the

Field Experiments..
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Explanation : Radiative Cooling

Heterogeneous atmospheric layer_is a must for
the formation LTM and Inversion Layer

Suggested Based on Time
scale and behaviour

—

Heterogeneity: Aerosols — Dust, droplets , any particulates

Cooling to upper atmosphere
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LABORATORY SETUP

Inversion layer

(region of interest)
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Lab setup: Decoupling Radiation Boundary condition
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Aerosols cooling to upper atmosphere
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Stability & Convection in the surface layer:

Size of image : 100 mm X 50 mm, Exposure time : 2.5 sec,
15 mm from bottom boundary, Ra = 3112
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Stability & Convection in the surface layer:

Size of image : 90 mm X 80 mm, Exposure time :1 sec, 8 mm from bottom boundary, Ra=6000

Ra = 6000
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Stability & Convection in the surface layer:

Size of image : 100 mm X 50 mm, Exposure time : 0.77 sec,
15 mm from bottom boundary, Ra=8000
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Stability & Convection in the surface layer:
Size of image : 80 mm X 70 mm, Exposure time : 1 sec, 4 mm from bottom boundary
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bility & Convection in the surface layer
Size of image : 100 mm X 50 mm, Exposure time : 1 sec,

Ra_(diff) ~1000
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Temperature and velocity fluctuations in Clean and dirty Air
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-AT(K)  d(mm) : Ra (diff) : Sg Sy SgSu :' T~ TRa. T~ |
0.91 26 i 2000 + 525 i 2.8 242 6.77 i 6784 +1782 i
1.18 38 i 8000 * 1464 : 2.84 4,04 11.47 i 11481 21025

I
0.91 39 i 6628 + 1193 : 2.74 4.2 11.5 i 11513 + 20725
1.5 43 | 14645 + 2_33;6_: 2.5 4.89 1224 :_13235_ i_1§5_9I
Goody (1964)
Ra.= Ra. (diff) X Sg X Sy,
Se=pB/B, B=AT/d and .

£ is mean temperature gm

S, = 1+t (diff)/x (rad)

T (diff) = d?/a andt(rad) -




Thermal structure and its Implication on Radiation Fog

Radiation Fog and Cloud Microphysics are closely linked

Factors & Processes
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Radiation Fog

Key ingredients: a) Clear skies and rapid cooling after sunset.
b) High RH at low levels.
c¢) Calm or light winds.

The key low-level ingredients required to generate a radiation
fog are moisture, rapid cooling, and calm or light winds.

Low-level anticyclones can create favorable conditions for
radiation fog by suppressing surface winds and drying the air at

higher level through slowly sinking air. Dry air above enhances
radiative cooling at the surface.
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Fog droplet spectrum and Radiation Forcing ....

Fog observation and prediction ....
Impact on visibility prediction,

Droplet size distribution 15 November 2011 and radiative Al EndEs
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Fog development: Deepening: and Dissipation

Inversion S — /\Z i

Temperature

Convection; Wind shear; Stratification; Solar heating;




Fog development: Deepening: and Dissipation
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Radiation Foqg Local temperature falling bellow Dew point
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vlc-record-2013-07-17-16h48m42s-DSC_0038.AVI-.avi
Fog_formation.avi
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Height, m

Inversion layer cooling- with and without Aerosols
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Complete Numerical model
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