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BLLAST campaign flights
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17.06 7 1 1500
18.06 5 1 1400
19.06 2 12 1 1500
20.06 3 11 1 1500
21.06 8 1 1500
23.06 2 1 1500
24.06 4 10 1 1500
25.06 5 11 2 1500
26.06 6 11 2 1500
27.06 7 12 2 1500
30.06 8 12 1 1500
01.07 9 6 1 1500
02.07 10 14 1 1500
03.07 6 1 1500
04.07 9 1 1500
05.07 11 13 1 1500
06.07 7 1 1500
07.07 8 1 1500
08.07 4 1 1500
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Heat qux estimation

Vertically-integrated horizontally

averaged thermodynamic equation w'o'(z) = L

hro 00 00\
ot oz

— A7 hro/Ah AO \
SH = c,pw'8'(z) = 2272,/1 cppEAh [Wm2]

vl A
LH = Lpw'q"(2) = T0a" Lp L Ah [Wm?]

Ah = 1 m (vertical grid spacing)

¢, = 1004 JK'kg ! (spesific heat)

L = 2.5 x 10° Jkg! (latent heat of vaporization)
p = density calculated from T and p
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Mesoscale model MesoNH

10 km
 Advection profiles every 30 min i "
Site 1 =
€
* Horizontal: 10 km x 10 km domain EJ i
(25 x 25 grid points) -~
400 m

* \Vertical: higher resolution towards surface
(3m close to surface, 135m at 1600m a.g.l.)
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EC surface stations

F 3

SH: 0207 0920-1002

[

v Site2
bllast.sedoo.fr/

Inage £:2013 1BNFance B

5th ISARRA Conference, May 22 — 24 2017, Oban, Scotland

.

2 km

S

Lothon et. al (2'0?4) :

UNIVERSITET I BERGEN
GEOFYSISK INSTITUTT



1600
1400

A4 Wi

03072011__0901_1007: noAdv

1600 T 1600 T

1400
1200
1000
g 800 800

1400

A

0
04072011__1930_2001: noAdv 600 2
1600 1600 — = 1600 200 ';H wi %{]m' 400
m
1400 1400 1400 400
1600
1200 1200 1200 200 TEEETER
AN o 1400 [——10:18-11:14]
F 1000 1000 1000 0
E 400 0 100 200 300  49pg
% 800 800 800 sy [mezl
2 s00 600 600 1000
1600 300
400 400 400 1400 ——09:01-10:07
600
200 200 g 200
: , 1200
[ W 0 o i 400
206 298 300 302 304 5 3 1 1 a3 5 -200 0 200 400 4000 200
4 [K] doidt[Kis] .10 SH [W/m"]
800 0 |
1600 1600 1600 i} 100 200 300
1400 1400 ——19:30-20:01 1400 ——19:30-20:01 | 600 LH [Wim?]
1200 1200 1200 400
= 1000 1000 1000 200 /,-
= *
§ 800 800 800 0 L
; -200 0 200
I ———
£ 600 600 — 600 LH [W/m?]
400 400 < 400
200 200 200
0 0 = 0
4 5 3 1 1 3 5 -1000  -500 0 500

dgdt[g/kgs] <10+

LH (W/m?]

21062011__1018_1114: noAdv

1600 " . 1000

1400
1200
1000

800




£
=3
o
=
=
7

=

SH_all_1806_0507_noAdv (overview)

1O [ % % %

SH:noAdv

=
i
e

-300 -200 -100 0 100
EC stations qu[ﬁni] ,

el
-600 g =

¥4 g

-900
-800 600 -300 0 300 600 900 1200

‘ ations [W/m?

1500

1800

SH_aIII_1 30570507_n|0AdV
¥4 * ¥

LH:noAdv

SUMO [Wim?)

-200 -100 0

100

300 . ! S
-300  -200  -100 100 200

ions [VW/m

200

300




E
=
o
=
>
7]

SH_all_1806_0507_constAdv (overview) ‘ $H,aIIT1806,q501,copstAdv .

-
0107
_ SH: co_nstAdv_ _ _ _ _ _ LH: co_nstAd\r_

SUMO [Wim?]

1 1 1 1
-300 -200 -100 0 -100 0 100

EC stations [W/ EC stations [W/m?]
RO W g P

2o
L
*ﬁ& i* g
*

ek % W *
S
* * kA

200

0!
-300 200  -100 0 100 200 300 400 500
2

-600  -300 900 1200 1500 1800
EC stations W/m? EC stations [W/m

300




20062011__0529_0551: constAdv (BLH=100)
1600 1600 — 1600
1400 1400 ] 1400 <
1200 1200 S 1200 '
— s S . \\
E 1000 1000 s 1000 3
E s00 800 E: 800 .
. — N
£ 600 600 L. 600 ¢
g \\
400 400 2 - 400 =
200 200 S 200 ¥
—_——— ]
| L
o 0 i
200 295 300 305 310 5 43 4 1 3 5 50 0 50 100 150
02072011__1215_1418: constAdv (BLH=1200) do/dt[K/s] .10 SH W/m?]
1600 - 1600
1400 ; 1400 1600 I:‘::I 1600
t
o ! oo |1 1400 ——05:29-05:51] | 1400 ——05:29-05:51
T - A
: 1200 ] 1200 LY
1000 1000 ! -
500 800 . 1000 g 1000 "
A
600 600 : 800 < 800 v
*
o o ) s o /
\ c:__"__ 1
200 200 A 400 400 L
Y
0 0 : - 200 200 LN
5 3 4 1 3 5 200 0 200 400 % .
déidt [Kis “+ 2 0 0 -
(K] <10 SH [Wim®] 5 3 4 1 3 5 500 0 500 1000
1600 - 1600 dg/dt[gkgs] .10 LH W/m?)]
1400 —12:15-14:18 1400 : 12:15-14:18
1200 - 1200 5
B L
1000 ! 1000 Y
1
800 800 ;
600 : 600 ]
1
400 400 {
[ i
200 200 |
0 N 0 | Ao
5 3 4 1 3 5 200 0 200 400
dgdt[gkgs] .10 LH [W/m?]




SH_all_1806_0507_modelAdv (overview) SH_all_1806_0507_modelAdv

*&:ﬁm *
BRI e
0107

_SH: mo_deIAdv LH: modeIAdv_

mean surface
4130
4t45
4160

E E
=5 =
o © o ©
= s
=] 2
w w

-300 -200 -100 0 100 200 300 -300 -200 -100 0 100 200 300
. 2 . 2
EC stations [W/m~] EC stations [W/m®“]
;ﬁl’\*]x B * M*
A x : ol o S
e @ e

£ ars .

L0k k| xkaRuD
oy ey 0 *
100 200 300

I I I I I I ) 300 I
-600  -300 0 300 600 900 1200 1500 1800 -300 -200

ations VW/m ations I'W/m




; E%‘:]UTED1 1_1045_1418: modelAdv

"
1400
1200
1000 )
i
il
]
) 600
26062011__1830_2000: modelAdv i
1600 1600 1600 y 400
‘f 1
1400 1400 ] 1400 :, 200
1200 1200 i 1200 2 0
b}
; i 1 1 3 5 -200 0 200 400
= 1000 1000 X 1000
E ) de/dt[K/'s]  .q0* SH [W/m?]
£ goo 800 ; 800
o \
£ s00 600 600 —10:45-14:18
400 400 | 400 .
=+ 1
200 200 S~ 200 !
- N 7
o 0 s o L= o '
300 305 310 315 5 43 4 1 3 5 60 -40  -20 0 20 h
51K deldt[Ks] . 10* SH Wim?] }
1600 1600 j
1400 1400 —— 18:30-20:00 |
=7
1200 — % 1200 :
& i 1 1 3 5 0 100 200 300 400
1000 =5 1000
= dg/dt[g’kgs] 10
800 — 800
el
600 : 600
400 i\— 400
200 - ;::j;‘_‘# 200
0 — ok
5 43 4 1 3 5 0 500 1000

dqdt[gkgs] 10



. . . ................... . .................... . ................... .. .................... . .................... . .................. o

Summary

Heat flux profiles estimated from 168 SUMO flights

SH closer to EC surface stations compared to LH

NoAdv: works for some cases

ConstAdv: works for some cases

ModelAdv: works for some cases
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Outlook

SUMO:
e Sensor time constants (- BLH difference T vs q)
 BLH (3 evolution types)
At between flights

NoAdyv:
* Advection and subsidence violates assumptions
ConstAdyv:
* BLH sensitivity
ModelAdv:
 Model accuracy
* Mid-day vs transition periods, weak/strong winds or soil moisture

SUMO vs EC
* Footprint
* Site 1vsSite 2
« Difference in lowest height
* Large spread between EC stations
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