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皿担:Latest progresses in ShUREX* {2015-2017) 
-~)字 data analyses 

(Estlmafoo of kloetlc eoecgy dlsslpatloo "'" from Pilot, cwr ood "'" data) 

H,bert LUCE, H;myck; HASHIGUCHI, lakshm; KANTHA, Dole LAWRENCE 
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Introduction to ShUREX campaigns 
P.l.,Prnf. 臼kshm,Kaatha (Colocado UoNern,ty, USA) 

The ShUREX dceam team! 

Instrumental set up (2016, 2017) E,amplesofUAVt「ajectoc,es
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Focus of the presentation 

Comparing turbulence kinetic energy (TKE) dissipation 
rates E estimated from: 

Part I: radar -Pitot comparisons 
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E and aspect ratio (AR) of echo power 
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AR= 10 fog10(元）

(1) (2) 

O.OHmWf'B 0.HmW/kg 
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Al叩 ge皿 ;orityof ,0,, values is邸 soci,t叫
with isotropic 的h~s(weakas区deatios)

=> An , posteriori justification of the use of 
Dopplec叩 ,neefrom the匹 ,tic,!be皿

comparisons with eN and ew 

Labltt/whlte focm,latloo Welostock/Hocklog focm,latloo 
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Comparisons betweens estimates 

ER Ew EN 

""'"''"'面止
. . .. ●'""''●皿四"-''""''"'"'●wo(w(fu-oe,oo•~'>) 

(1) Good agceemect (cegcessloo slope -o.9-1.0 aod coccelatloo -o.8) betweeo eu aod ,, (orew) 

[2) Disagceemeot betweeo'u,v aod'•'It is high foe low,aloes aod becomes lowecfoc high ,aloes 

Conclusions of part I 

a) The UAV and mdar captueed the s皿 etmbulent events with pe咄sof e 
and u, at the s皿 ealtitudes and times. => quantitative comparisons 
could be made. 

b) eu,v~u3/L。u,with L ou, ~30 m. Eneegy dissipatwn mtes can be 
estimated from the sole Dopplee vaciance. at least in the lowee 

trnposphe詑

c) The asymptotic models ew and <N prnvide quite consistent levels 
Ew~0.4 eu,v, in avernge, slight皿 de.estimationbut no bias, 
却 ~1.45eu,v, in aveeage, BUT ovmstimates fo, low values and 
undeeestimates fo, high values (~>0.3 mW  /kg) 

d) ln addition, since eR and Ew are eelevant foe tuebulence genernted by 
convections m sheac fluw instabilities but却 isapplicable to stratifi叫
tu,bulence only, the Weinstock model may not be suitable at le邸 tfm

trnpospheric data. 

Part II: CWT-Pitot comparisons 
Estimation of e from C令

Focstcatified Mb,leace (e.g. Ottmteo, 1969; Gossa,d, 1982; Gaw;io, et al. 2005) 

知＝（鵡）3/2 
Val Id foe dcy oe moist [omaMated) ale 

y~-'-P, -Ri~e Pe~3.2 [ocl,eesal cocstact) 
約 Ri Pe Rf 

Rl・R,chacdso,,am逸,,P," Tocbolect cdtl ,ambec 
Rf~"/,, Flo, R,cha,dぬ,,ambec

Ch . mmng effic.ency~. ~ 如'""'""叩0釦"'
ange m back釘oundpotentialenecgyduetom.xmg >≪, = 11,/(1 _ 11,) 

Enecgy expended 

11心い、!,,nu心叫叫1如........., 皿u以）＂叫疇 I心........, ... ,. 
Gcegg et al., 2018 .... 皿..r ... ,-n..Jmn曰n,nu~n,J匹l~1h7● ・ヽ..い吃m

........... do心応......i心___, ___心,.... .J。...............
Oceaolc tu,bulence ..,. ~ ヽ....................叩'"'"立1,..,..,.,.,,,.. ,_.,, ..... ., ... 
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, , 3/2 
Statistical values ofy , = (弔号）

ShUREX2016 
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Remackable cooslsteocy betweeo the ,es,lts obtaloed from ShUREX2016 aod ShUREX2017 

Examples of comparisons between Eu and <cr2 

Statistical values of mixing efficiency coefficient YRt 

MeamedN' 
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H,stogram ofy,, 
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•-""'"" loglO(Y,1) 

YRt "" 0.16~0.20 

The m;,;,g co,tt;,;,ot ;, fo,od to be ~c,t aod ,;mHa, to ocea,;, "'"" 

N'=est 

g
g
-

『

1
頑

．

8

Eddy diffusivity K8 = 0.16 ' ' N' 
lo the Utecat,,e; Ke~0.33-

N' 
(e.g. LIiiy, 1974; 

'"畑oetal.,1994, 
Nast,Om aod Eatoo, 2005) 

. . . .,'.'' 
＂ ． Black, Aftec AUsse aod Sidi (2000) foe~catospheclc Mb,leoce (36 cases) 

Bl,e, Aftec Berti a et al. (1997), stcatosphece (se~ral cases) 

Thestatlstlcal叫 ,esof K,'" slmllano p,;,, estimates 
from HR ballooa data at stratosphe,lc heights 

Conclusions of part II Perspectives 

I. TKE dissipation cates E estimated from wind and tempecatuce data 

com pace well with a mixing efficiency coefficient YRf of o. I 6 (dose to 0.2) 

2. This cesult is not consistcnt with P, 皿 dtlnumbec prnpectics but 

m, = Y,r 

応._,....,11....,.』.. 

Foe Ri >O.I, r,ro.rn pro"1des ee, ぬoaNeage-eolsw曲 labomloeyexperimeols皿dlheoeelioole,芦elatioos
Fo,Ri<o.,,J., 穿 diぬ℃,.,, 心 c>l,(叩,,ti~)Ri <o., = in l=o, "•>• 傘yl,orieeondition,(foe 江~tifiodtu,buloneo)? 

3/2 3/2 

Since e = (r認）＝（得り (Ottersten,1969) 

CJ can be estimated from E making possible comparisons with CJ(radar) 

⇒ Relevance of the radar estimates 
⇒ Accurate calibration of CJ(radar) 

(under processing) 
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