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s 10-3 Laboratory measured drag coefficients by various methods

5
Green squares = profile method (Ocampo-Torres et al., 1994)
457 Blue asterisks = profile method (Donelan et al., 2004)
4l Red circles = momentum budget (Donelan et al., 2004)

Black diamonds = Reynolds stress (Donelan et al., 2004)
Magenta dots - = dissipation - (Large and Pond, 1981)

o
[3)

w
T
L

Vet o o S

Drag Coeff. referred to 10 m
N
&)

2t :
p &

o o -G
W@%
1 1 1 1 L
0 10 20 30 40 50 60

Wind speed extrapolated to height of 10 m, U10 [m/s]

FrFTA 11 = podl 2 g8 (R R et SR ™

o
(3}

(=]

B RN R R T A O R R

TEEFp 35 2 PR E ] A T L e ISR 2B
ﬁﬂlﬂmﬁfﬁ 1% Kerry Emanuel?i%p”»i EVESIUE R F 35 2

TRV I ST ORI 5 AL A I R i AT
P EEEN L OGS R « INT) Kerry Emanuel 857 [[HEE] - pLE- WV
e SR T e E e o

N L
ﬁﬁ‘fﬁ?ﬁfﬁ@ﬁ?@ﬁ%%% SPAL NG YERETTER Y AT
ﬁgi—)‘l@ﬁ\ Eﬂ‘f*’ji”“j%;ﬁ:f J'gf;[ ;!Eﬁﬂjﬁ J—k%“zﬁu}h Nt I_I lﬂﬂ_nt{%ujrb El @%[’SZL“[E{“

= (ST~ YAl AR S 0B ORI [N
K wi b ;ﬁ{x&eﬁgp S HL F[ﬁy ﬁ;ﬁ f J%[{EZ,I EX

V4 4 50 P L S S G 5 B O 0 0 i

15



S PV 30 P T AR RO B S R T W
A~ [ P A TR < B O
S A S VSR A R I T T s
%‘J o

T Y AR 3

FPIENBFL f*"ﬁlElfJ Anna Maria Sempreviva %@f, "I T A
I%«FE'?TPHHI@H‘?‘}f‘@’?ﬂ*i‘i&ﬂ% = AR T T P ) (Experimental
study of the evolution of the inland vertical structure of a coastal
Atmospheric Boundary Layer in the Central Mediterranean using surface
and ground-based remote sensing): rﬁrﬁ%ﬁ? FolkLl A5 (LiDAR) ~ BB

(SoDAR ) <57 ¥R &1 51 R~ S0 i iR [ 1) o e 0 o S ekl L e

U R T (R 55 S A T

Light Sea Breeze

Sea Breeze & Synoptic flow

A tunderstorms
might develop

FrPTAT 12 - 350 [ el WU O S 2 (B2

U 12 95 P i A R R % T R
£ BT I T S S L T B A R A 1

16



ﬁf»ﬁ[ ) jﬂi—[ﬂt by B TR YA @W’ﬁmf ’qﬁ et SRR R J@;Fsr 0

PP SR A S TR 5 g S 2 Il RLE AR R

A A 0GS-S KR IPVIBNR B S04 TR S pVERE (SODAR) ~ I'f &

FPA L [0 (LIDAR) AIFERENL £ 2 pUlii e (RADAR) = B 2 102

IR £ I SR RO CF i) A

®o CHAIIfE) R 2 e - AR UL TR = oo e 1)

PRI o N SEE R B R R R - [y 2 )
B il 2 S RS SRS IRR

°
=
]|
=
Hae

i b ) AL DAL A b If
Y vjiwjinjiww

.UU\.VUU‘J

Ai_t
=
=

I'>ms') AT (C)
|
]
faiy
T

—
—
—

£

e

—

[

=

—

j—

| =
{}_/—:—— L
| P—0on0" | =1

W
Llalodadedabolodod LLLLLLLL |
[ [— |
I
—
i =

ii?o TI"‘“',M/ Wi WMHI“V'VY wll-«fTv-\ rrﬂ—u
e — T T T AT T
East Sk ’ | TW‘ 1 lJ“ ‘ i 1n' Bl N
E B rul T
_"‘ ‘ \ ‘
ESAMNA I, M/ p ! \
= | RS AR AN N i
5 Al ML AR,
= A YT

T | |
192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 _'ia 217 218

Juhal&Da\
M 12 1314 15 16 17 18 19 20 21 22 23 25 26 27 28 29 30 31 01 02 03 04 05 06

FRFAT 13 = o RS E T P e R

ST 13 IO R e RSB O O G T 5 ey AR
VR > YT PHREROE IR [T | B YEE] < Anna Maria Sempreviva B
R P Yo o A e O 9 36T P17 & (OB SERERY 1 i LB
FA [ BT AR b Ty PR P e T R ’Mﬁﬁ kAt
NS R A S [ %%%“Y%qyi’%% LA E YT % R R
SRR RO I o HA R S S 3B PR LR (] 2

17



o R S R E#Eﬁ@ﬁl@ﬂi??@ﬁ'*’\#@%l TR E 2 Ay (S S PR
Pt TR S AT E 4 2 TR R YR o ik s
[P R R T [JJ?EiﬁEUémﬁﬁ T3 TP 1 Ao 'ﬁéﬁ‘i COTTRIR 14 = it ee
R AR W PO TR TR e 250 N g py

Ve F -~ w5 Y+ °
(gt
Backscatter Gradient method ( blue ) 16 July 2009
V 12 15 ‘ 18 .

Hour [UTC]
26 July 2009

Bacsacateong 3 6 9 12 15 18 21 24
e S i gt ot fom 125 Hour UTC)

Mﬂﬁ[ 14 YRR ER ] “#Lq?ﬂ;@m Fii Fromgh [
F PR
SR BRI TR I 5 R T
5% (AOAWS)

U B E Y E 1 MTSAT- 1R ™ MTSAT-2 5 fopb BB L] © IR1
10.5-11.5um ~ TR2: 11.5-12.5um ~ IR3(WV): 6.5-7.0um ~ IR4: 3.5-4.0um #!
VIS i pLAFRE = [l > IR0 e 2 O Pt SRR PRy R S Lw
FIIEE— {laITAT Y AR Y FER BTROAR BRI o SR A B S Gt
E/fl1 (Meteorological Satellite Center) AT fF sl - HEIRE 14
AR R B S g ey I VR AT ] A = P METEOSAT = (FHE
A (A S FTRENEY 3.8 um WU PR OR 3.8 um AT 9 ARG

18



2108 um AT SRS 0 RS R P i COIBRIA 14) -

PRI 14 < = [T RS- BERT IS F[ﬁ%ﬂ‘t $3.8 um-10.8 um@ﬁ[,l

B 14 7 [RIFT ) et = ot 15 (RS0 TR [ 9 2 oty
Bt T L S RSSO S S
RS Il o [ RS L A T P (R SRR 1 RLA 2 50 Y
= PR o S A R SR YRR 25 S Bt i
FI SRy [ OSSR LS 50 A )

PI9E > FI R L SEZH 10.8-12.0 um 3% RIS 1 TR R g
F AT S AOSE [iy 0.8~ 12 um 1 B S RII 1) g ot oy )
Bl o BT RS RT3 2 e

ﬁ[‘l Al IREhR g - EIRIe v J:F[ﬁ%ﬁgﬁj\flile'%é'{é/%?ﬁldﬁhiﬁ&ﬁlﬁﬂjFE[

BB T RO QLS [ (P (AANS) [ e s
RAPALE o (NCARY P25 TPETTE U4 50 GBS PO e il & F i gy
IﬂjF,w:l,VgF' I/@r@ﬁ(a—,rﬂ}qﬁ]'ﬂﬁf[_lﬂﬁi %n%JIEI[‘L‘I =4 ﬁfﬁ‘gﬁu%«qﬁ_

MR

oty RS

19



T RN B G PR A RS B

PR P s - gl et = A PRI 2 e e Fhife
ISE P B e > | BRI 2 [T E S g - FYBTRIEE o
FIJ 1 PF [J—}iytur[[gyléﬁp%ﬁﬂl?jl‘gﬁ&}i ﬁ?I‘Eﬁqﬁ rﬂ?Fi‘j\_F[jiI%;

4ﬁﬁﬂﬁW%b@%%Ew H@@lwﬁw&ﬁ%b@ﬂbﬂﬁw
B I AR S A P AR T e R
FEFEE PR DO R F - (g Pl i i 2 50 G 1o
FIOZRL I SEHE SR Ik e | S et o (7 Aot 35F S i 8+ 6 75 L 52
FIOFES 0 S oL LI Y S P T [ £ (e R Y
Anna Maria Sempreviva Uiz » Z5 I T t:glﬁtg&ﬁ?jJﬁB%;jJﬁﬂﬁﬁﬁﬁiégi
S PSR EE TSR G -

O SR I DR A M £ SR B B - AR50 V]
[ e {2 (A~ B T F PR o OB < VT F 2 A RV 5
TP T (R Al B 0 B [ T 9 [0 B B
S 15 BRI HA R R TR RS T
R G (R T e DI B R SR AR A PR L PR
ORGSR DB ERGA GV I S BRI R ST

AR G (SR G

20



Fie TR AT

- YR

The 17th Conference on Air - Sea Interaction/17th Conference on
Satellite Meteorology and Oceanography/Ninth Conference on Coastal
Atmospheric and Oceanic Prediction and Processes (26 - 30 September 2010)
(Annapolis, MD)

R R - R (R - G R R R

http://ams.confex.com/ams/17Air17Sat9Coas/techprogram/MEETING.HTM

Meteorological Satellite Center (MSC) of JMA
I 50 GRS T - ST

http://mscweb.kishou.go.jp/index.htm

T BAEE
Sunday, 26 September 2010

5:00 PM-7:00 PM
Registration Opens (17AIRSEA, 17SATMET, 9COASTAL)

Monday, 27 September 2010

7:30 AM-5:00 PM

Registration Continues through September 30, 2010 (17AIRSEA, 17SATMET,
9COASTAL)

8:30 AM-10:00 AM -- Capitol D
Plenary Session 1 Satellite/Air-Sea Interaction/Coastal Triple Conference
Plenary ( 17SATMET, 17AIRSEA, 9COASTAL)

10:00 AM-10:30 AM
Coffee Break (17AIRSEA, 17SATMET)

10:30 AM-12:00 PM -- Capitol AB
Session 1 Air-Sea Flux Estimation and Parameterization: 1.
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Observations ( 17AIRSEA)

10:30 AM-12:00 PM -- Capitol D
Session 1 Hal Woolf Memorial Session ( 17SATMET)

12:00 PM-1:30 PM
Lunch Break (17AIRSEA, 17SATMET)

1:30 PM-3:00 PM -- Capitol C
Session 1 Coastal Atmospheric/Oceanic Processes and Urban Effects (9COASTAL)

1:30 PM-3:00 PM -- Capitol AB
Session 2 Tropical Storms: 1. Processes ( 17AIRSEA)

1:30 PM-3:00 PM -- Capitol D
Session 2 Satellite Research and Algorithm Development in
Meteorology ( 17SATMET)

3:00 PM-3:30 PM
Coffee Break (17AIRSEA, 17SATMET, 9COASTAL)

3:30 PM-5:00 PM -- Capitol D
Joint Session 1 Measuring the Water Cycle From Space ( 17SATMET, 17AIRSEA)

3:30 PM-5:00 PM -- Capitol AB
Session 3 Sea Surface Physics, Including Waves, Whitecaps, and Aerosol Generation:
1. Models ( 17AIRSEA)

5:30 PM-7:30 PM
Formal Poster Viewing (17AIRSEA, 17SATMET, 9COASTAL)

5:30 PM-7:30 PM -- ABC Pre-Function
Joint Poster Session 1 Measuring the Water Cycle from Space -
Posters ( 17SATMET, 17AIRSEA)

5:30 PM-7:30 PM -- ABC Pre-Function
Poster Session 1 Satellite Research and Algorithm Development in Meteorology -
Posters (17SATMET)

Tuesday, 28 September 2010

8:30 AM-10:00 AM -- Capitol D
Session 3 International Satellite Observing Systems and Coordinated Efforts toward
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http://ams.confex.com/ams/17Air17Sat9Coas/techprogram/session_24957.htm

Creating a Global Earth Observing System: A Joint EUMETSAT
Session ( 17SATMET)

9:00 AM-10:00 AM -- Capitol AB
Session 4 Air-Sea Flux Estimation and Parameterization: 2.
Similarity ( 17AIRSEA)

10:00 AM-10:30 AM

Coffee Break (17AIRSEA, 9COASTAL)

10:00 AM-10:25 AM

Coffee Break (17SATMET)

10:25 AM-12:15 PM -- Capitol C

Session 4 Satellite Observations of Climate: Research on Processes and
Trends (17SATMET)

10:30 AM-12:00 PM -- Capitol D
Joint Session 2 Advances in Remote Sensing and in-situ Observational
Networks (9COASTAL, 17SATMET)

10:30 AM-12:00 PM -- Capitol AB
Session 5 Sea Surface Physics, Including Waves, Whitecaps, and Aerosol
Generation: 2. Laboratory, Field, and Satellite Observations ( 17AIRSEA)

12:00 PM-1:30 PM

Lunch Break (17AIRSEA, 9COASTAL)

12:15 PM-1:30 PM

Lunch Break (17SATMET)

1:30 PM-3:00 PM -- Capitol C

Joint Session 2 Air-Sea Interaction in the Coastal Zone ( 17AIRSEA, 9COASTAL)

1:30 PM-3:15 PM -- Capitol AB
Joint Session 3 Advances in Modeling and Forecasting (9COASTAL, 17AIRSEA)

1:30 PM-3:00 PM -- Capitol D
Session 5 Satellite Observations in Predictive Models of Weather and
Climate ( 17SATMET)

3:00 PM-5:00 PM
Coffee Break with Formal Poster Viewing (17AIRSEA, 17SATMET, 9COASTAL)
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3:00 PM-5:00 PM -- ABC Pre-Function
Joint Poster Session 2 Posters: Air-Sea Interaction / Coastal Atmospheric and
Oceanic Prediction and Processes ( 17AIRSEA, 9COASTAL)

3:00 PM-5:00 PM -- ABC Pre-Function

Poster Session 2 International Satellite Observing Systems and Coordinated Efforts
toward Creating a Global Earth Observing System: A Joint EUMETSAT Session -
Posters (17SATMET)

3:00 PM-5:00 PM -- ABC Pre-Function
Poster Session 3 Satellite Observations in Predictive Models of Weather and Climate
- Posters ( 17SATMET)

3:00 PM-5:00 PM -- ABC Pre-Function
Poster Session 4 Satellite Observations of Climate: Research on Processes and
Trends - Posters ( 17SATMET)

Wednesday, 29 September 2010

8:30 AM-10:00 AM -- Capitol D
Session 6 Algorithms Exploiting the Synergy of Multiple Satellite Sensors,
Satellite/Model Fusion, and Blended Products ( 17SATMET)

9:00 AM-10:00 AM -- Capitol AB
Session 6 Air-Sea Interaction in the Tropical Pacific and Atlantic ( 17AIRSEA)

10:00 AM-10:30 AM
Coffee Break (17AIRSEA, 17SATMET)

10:30 AM-12:00 PM -- Capitol AB
Session 7 Air-Sea Flux Estimation and Parameterization: 3. Models ( 17AIRSEA)

10:30 AM-12:00 PM -- Capitol D
Session 7 Satellite Research and Algorithm Development in
Oceanography ( 17SATMET)

12:00 PM-1:30 PM
Lunch Break (17AIRSEA, 17SATMET, 9COASTAL)

1:30 PM-3:00 PM -- Capitol D
Joint Session 2 Remote Sensing Applied to Air-Sea Interaction ( 17AIRSEA,
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http://ams.confex.com/ams/17Air17Sat9Coas/techprogram/session_24989.htm
http://ams.confex.com/ams/17Air17Sat9Coas/techprogram/session_24970.htm
http://ams.confex.com/ams/17Air17Sat9Coas/techprogram/session_24962.htm
http://ams.confex.com/ams/17Air17Sat9Coas/techprogram/session_24984.htm
http://ams.confex.com/ams/17Air17Sat9Coas/techprogram/session_24984.htm
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17SATMET)

1:30 PM-3:00 PM -- Capitol C
Session 2 Climate Analysis and Predictions (9COASTAL)

1:30 PM-3:00 PM -- Capitol AB
Session 8 Satellite Measuring/Monitoring of Volcanic Ash, Dust Storms, and
Aerosols (17SATMET)

3:00 PM-3:30 PM
Coffee Break with Formal Poster Viewing (17AIRSEA, 17SATMET, 9COASTAL)

3:00 PM-5:00 PM -- ABC Pre-Function

Poster Session 5 Algorithms Exploiting the Synergy of Multiple Satellite Sensors,
Satellite/Model Fusion, and Blended Products - Posters ( 17SATMET)

3:00 PM-5:00 PM -- ABC Pre-Function
Poster Session 6 Satellite Research and Algorithm Development in Oceanography -
Posters (17SATMET)

3:00 PM-5:00 PM -- ABC Pre-Function
Poster Session 7 Satellite Measuring/Monitoring of Volcanic Ash, Dust Storms, and
Aerosols - Posters (17SATMET)

3:30 PM-3:35 PM

Ninth Conference on Coastal Atmospheric and Oceanic Prediction and Processes
Ends (9COASTAL)

3:30 PM-5:00 PM -- Capitol AB

Session 8 High Latitude Air-Sea Interaction, Including Air-Sea-lce

Interaction ( 17AIRSEA)

Thursday, 30 September 2010

8:30 AM-10:00 AM -- Capitol D
Session 9 Operationally-Driven Satellite Research and Application
Development ( 17SATMET)

9:00 AM-10:00 AM -- Capitol AB
Session 9 Role of Air-Sea Interactions in Low-Frequency Climate
Variability ( 17AIRSEA)
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10:00 AM-10:30 AM
Coffee Break (17AIRSEA, 17SATMET)

10:30 AM-12:00 PM -- Capitol AB
Session 10 The Role of Air-Sea Interaction on Climate Change ( 17AIRSEA)

10:30 AM-12:00 PM -- Capitol D
Session 10 Next-Generation Satellite Observing Systems ( 17SATMET)

12:00 PM-1:30 PM
Lunch Break (17AIRSEA, 17SATMET)

1:30 PM-2:45 PM -- Capitol AB
Session 11 Tropical Storms: 2. Simulations ( 17AIRSEA)

1:30 PM-2:30 PM -- Capitol D
Session 11 Training and Education for Current, New and Future Satellite Observing
Systems ( 17SATMET)

2:30 PM-4:00 PM
Coffee Break with Formal Poster Viewing (17AIRSEA, 17SATMET)

2:30 PM-4:00 PM -- ABC Pre-Function
Poster Session 8 Next-Generation Satellite Observing Systems -
Posters (17SATMET)

2:30 PM-4:00 PM -- ABC Pre-Function
Poster Session 9 Operationally-Driven Satellite Research and Application
Development - Posters ( 17SATMET)

2:30 PM-4:00 PM -- ABC Pre-Function
Poster Session 10 Training and Education for Current, New and Future Satellite
Observing Systems - Posters ( 17SATMET)

3:30 PM-5:00 PM -- Capitol AB
Session 12 Air-Sea Interaction in the Indo-Pacific Region ( 17AIRSEA)
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= ~Role of the European Operational Meteorological

Satellites in the Space-based Global Observing
System (Hif!)

Johannes Schmetz, EUMETSAT, Darmstadt, Germany; and R. Stuhlmann, D.
Klaes, M. Koenig, and P. Schluessel

The paper addresses the European contribution to global operational
meteorological satellite observing system. EUMETSAT currently
contributes with the geostationary Meteosat satellites and the polar
Metop-A satellite in a mid-morning orbit. Both satellite systems
provide unique information to operational numerical weather
prediction (NWP) and to Nowcasting. It 1s shown that satellites have
an increasingly important role in NWP and that they help making
Nowcasting more objective and quantitative. For the latter the
advanced imagers (SEVIRI) on Meteosat-8 and -9, respectively, are
important with their high temporal repeat cycle of 15 minutes and the
twelve spectral channels. The role of the individual instruments on
Metop will be discussed, notably the hyperspectral sounder (IASI),
the radio-occultation instrument (GRAS), the continued ozone and
trace-gas observations with GOME-2 and the scatterometer observations
(ASCAT) which extended the original mission to observe ocean surface
winds to also include soil moisture. It 1s also demonstrated that
Meteosat and Metop are well-suited to provide good information on
volcanic ash, a threat to air traffic that emerged drastically with
the recent eruption of the Eyjafjallajokull on Iceland. The role of
the satellites in climate monitoring is discussed with emphasis on
the Global Space-based Intercalibration System (GSICS) where IASI 1s
considered one of the reference instruments for the intercalibration
in the thermal Infrared. Finally 1t 1s argued that a coherent
international planning of the future Global Space-based Observing
System from the outset will be necessary in order to meet the evolving
needs of the global user community. The cooperation between
NOAA/NESDIS and EUMETSAT 1s an example of a realization of
complementary planning and operations.
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P4~ Air-sea interaction in hurricanes (fff!)

Kerry Emanuel, Massachusetts Institute of Technology, Cambridge, MA

Hurricanes are flux-driven phenomena: they receive energy from
surface enthalpy fluxes and the resulting mechanical energy
production 1s balanced mostly by momentum flux back into the ocean.
Experiments with numerical models show that hurricane intensity
evolution 1s sensitive to the formulations of surface fluxes of
enthalpy and momentum, yet these fluxes occur under conditions that
are poorly understood, being potentially strongly modulated by sea
spray. I will present some very recent results of field experiments
that place bounds on how these fluxes behave. On the flip side,
hurricanes are known to have strong effects on the upper ocean, but
the consequences of these effects are only beginning to be understood.
I will present some new evidence that storms may have important
influences on ocean heat and carbon uptake.

—+ ~ Experimental study of the evolution of the inland
vertical structure of a coastal Atmospheric
Boundary Layer in the Central Mediterranean using

surface and ground-based remote sensing CifR!)

Anna Maria Sempreviva, National Council of Research, Lamezia Terme,
Italy; and T. Lo Feudo, C. R. Calidonna, R. Wagner, M. S. Courtney,
E. Avolio, L. De Leo, and S. Federico

The understanding of the coastal atmospheric processes requires the
availability of complete datasets spanning from the surface to the
top of the Atmospheric Boundary Layer (ABL) and high resolution
modelling to resolve the coastal discontinuity. To study the
development of the vertical structure of the coastal flow under
different meteorological situations, we carried out an intensive
experimental campaign at a site located 600 m inland from the shoreline
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in the Central Mediterranean area during July 2009, integrating
optical and acoustic ground-based remote sensing information and
surface standard measurements. In this area, the sea breeze always
develops during the summer but sometimes 1t 1S overdriven by the
synoptic flow that blows from the same direction. A Leosphere WLS7
Windcube Doppler LIDAR (LIght Detection And Ranging) and a
DSDPA.90-24-METEK SODAR (SOnic Detection And Ranging) were used to
derive the vertical profiles of wind speed and direction and of some
turbulence characteristics. Furthermore, the vertical profile of the
backscatter intensity of a CL31, Vaisala ceilometer (LIDAR) was used
to detect the height of the boundary layer with respect to the aerosol
concentration. We observed that when synoptic conditions are
favourable to the sea breeze development, the air masses with marine
aerosols are advected over land in the early morning interacting with
the nighttime boundary layer. After the onset of the sea breeze an
internal boundary layer develops from the coastal discontinuity, the
height of the boundary layer detected by the ceilometer decreases,
likely due to the advection of the marine aerosols above the IBL
creating a discontinuity in the aerosol concentration and size
distribution. Later in the morning, when the breeze 1s well developed,
convection takes over and mixes marine and continental aerosols
creating a homogeneous content of aerosols filling the convective
layer. During stationary synoptic flow with wind speed typically
larger than 4 m/s, marine aerosols are mixed with continental aerosols
and the height of the boundary layer detected by the ceilometer does
not varies. If we focus on the Doppler LIDAR performance. during
nighttime and stable conditions, the LIDAR si1gnal reached the maximum
set height 1.e. 250 m, often detecting a low level jet confirmed by
the SODAR measurements. Also during daytime and stationary westerly
synoptic winds the LIDAR s1gnal reached the maximum measurement height;
on the other hand, during sea breeze conditions, after the onset of
the breeze, the Doppler LIDAR vertical wind profile rarely reached
higher than 180 m. We believe that the sea breeze advection of marine
aerosols causes a non homogeneous columnar distribution inducing a
low LIDAR signal-to-noise ratio above the internal boundary layer.
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