On Factors Controlling Marine Boundary Layer
Aerosol Optical Depth o ASR

Tao Luo (tluo@uwyo.edu), Zhien Wang >s*@ ) Atmospheric
University of Wyoming NE-

System Research

Abs_tract: Marine aerosol i_s one of the Iar_gest natural cont_rilgutors to the global aerosol | 3. New Relationship with two parameters Gt Wi S 5
loading and thus plays an important role in the global radiative budget. However, there Surface Wind Speed 10m <= 4 ms-1 ——————————
: : : : : O 0.0014+0.05550.0077%x = | ==~ y=0.005+0.06*x-0.009*x
are large differences In sea salt source and atmospheric loading among different aerosol { o y o
- - . - - - - 5000} — 1l T ?% 0.1} B
transportation models. Many studies have provided different relationships of marine < ool s .- 5 e )
aerosol optical depth (AOD) as a function of near surface wind speed, but with large £ 3000} T 2 Y B
differences among them. ol HFHH/ [N B u
Our goal Is to improve the estimation of marine aerosol optical depth over global ocean o B 0 bs 1 A{.s lLé Iz)isth(k'sm) 35 4
_ _ _ _ _ Aerosol Layer Depth (km erosol Layer Dep
by considering factors beyond near surface wind speed with satellite measurements and -Left: when sws10 < 4 ms-. e
ACRF observations at Azores. - == y=0.0005-+0.015%x-0.006* 2+0.0007%x.
: AODwh = -0.0014 + 0.056 X AH — 0.0077 X AH? oo} B -
1. Single Factor Dependency ‘Right: when sws10 > 4 ms1 I
0 | 10*1og10(F_rai1§tion) _ 0.5 _ _ K ‘%\
AOD and aerosol Iayer 0.45 | I_20 é‘3“0.4- AODWh =0 s BX (SWS].O — 4) 0.008'*'1
- 0.4} A S 0.3 - _ - L .
structure were retrieved 35| iy S0} Il. | AH is the aerosol layer depth, and sws10 is the — o0f————5— 55
from CALIPSO, and only 5% = o) b surface wind speed at 10 m. o and B are Aermollaerbept i
Cloudy free smgl_e aerosol g o2 P = " sea Surface Temperature ()" functions of AH as in the right figures.
layers were considered. LR 7= SSEEeey B L e - e . . . . .
Daily surface wind speed S 2 | » Z o4l 4. Comparison with single-parameter relationship
| :; = . 50 §O.3' Surface Wind Speed 10m=[0.4] m*s™! Surface Wind Speed 10m=(4, 18] m*s! and Aerosol Layer Depth <1 km
data and Sea Su rface ° Surface wind Speed IOi?(m*s'l) > E .l __AOD-VVh T /,’ __AODW}-I T -: ,”’ o __AC-)DWh T E | ]
S 0.1} -=-AODwl __ L7 0.2 --AODwl T [,[3-47~ 3} ~°-AODwWI1T ! .
temperature were BT by s, go R LA e T I B
obtained from the AMSR- AR o Smironou et al. 2003 perosolbayer Bepth (Em = 0.0sf ;, 1 - = 0 | 5’:01 et
- 0.5 AT L '
E. Meteorological Figure 1 AOD as a function of surface wind £ 0.4l it e U 2 el —
environment was obtained  speed at 10m (left), sea surface temperature (right g 03] | Aopes o é;«ogez_le;;z[o, et St Wi1.1d sﬁ"?;o;:<4 . m*'s_l
from ECMWE. All the top), aerosol layer depth (right middle) and lower 3 2| S ————opm] E° - ] T e
. y- . S 0.1} ol -e - AODwWI | ;5: _ Q’g“’ % _
data were collocated to tropc_)sphere stability (right bottom)._The other 2 o _ n ] E : 3 e £
_ relationships of AOD and surface wind speed are T(1000hp)-T(750hp) (K) 24 52 e 52
AMSR-E tootprint. listed in Kiliyanpilakkil et al. 2011. = o st AT o] 3|
2. Two Factors Dependency O b taon s 77 meatiRon oo Aa0E o) ™ measRop. oot A0 )"
02 o R R B The new two-parameter relationship (red)
£, z £ P - Py IS better than single-parameter pitt kil A
! Zo, : 5 E relationships (others). g * s {58
T e : | e | Marine aerosol optical depth is controlled £
e Wind Syt 1om et Srtaec wind Speet 1om e Surface Wind Speed 10m Gug") Surfice Wind Spoed 10m (s ) by both mechanical production of sea- Sl ]
T 1T B spray particles driven by wind processes, T sttt o, e
Figure 2 AOD as a function of surface wind speed at %ol : o and vertical re-distribution driven by B
10m under different sea surface temperature (left 5- 3" .- turbulent mixing in boundary layer. Effﬁi‘iif;?féfo ai :
top), aerosol layer depth (right top) and lower £ 2 : | e Glareto 2009 3
troposphere stability (right bottom) ranges. It is clear | I A = The aerosol measurements at Azores will L St 200 g
that AOD strongly depends on aerosol layer depth. Surface Wind Specd 10m (m¥s’> Surface Wind Speed 10m (ms") he used to better understand the roles of ‘mean(AOD_obs-AOD_est)
different factors.




