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(1) Overview of the two 50m-mast sites

(2) Overview of the two radiation fog cases

(3) Differences and similarities between measurements at the two sites
(4) Additional cases — radiation fog (up to 10m)

(5) Conclusions and Further work
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Overview of the two sites



== Met Office

28th to 29th October 2019

Radiation fog formed (18:00)
* Dissipated due to cloud over-head (20:00)
* Re-formed — but inhomogeneous (22:00)

* Stratus fog moved over existing fog (06:00)
* Deep-adiabatic (06:00)

Height (ft)

29th to 30th October 2019

Radiation fog formed (17:00)
* Dissipated by cloud over-head (19:00)
* Fog re-formed (20:00)
* Dissipated by cloud over-head (20:30)
* Fog re-formed (22:00)
* Became deep-adiabatic rapidly (01:00)

Height (ft)

Overview of the two fog cases — at Le Couye
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Early shallow-fog formation occurred
at Le Couye only...
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...Otherwise start and finish time of fog
events are comparable at the two sites

Early fog - due to enhanced cooling
near the surface at Le Couye?
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Temperatures at greater heights are similar
between the sites

Differences and Similarities between measurements
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Vertical velocity variance (WW) (turbulence) (2m, 3m) - drops more rapidly at Le Couye in late afternoon/early
evening — limiting the transfer of warmer air downwards & allowing more cooling.

Differences and Similarities between measurements
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Near Surface Measurements - 2019-10-31
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Additional cases — radiation fog
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Near Surface Measurements - 2019-10-31

Six other radiation fog events — early fog formation at Le Couye &
generally lower temperatures from late afternoon
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= Met Office Six other radiation fog events — generally lower WW and wind speed from late
afternoon — is this due to a sheltering affect from the forested area surrounding Le

Couye?

Near Surface Measurements - 2019-10-31

Near Surface Measurements - 2019-10-31

= q A, === 3m Jachere %H N L “—=-3m Jachere - PN R
a b .
o 1072 gt i o E > - e =T
35 T iTTTTo '““z\ci' =T £=2 T S i P
[N, ol Retutuiututel SO L et Sa = I o~ SR
10 : i 0 } I i
Near Surface Measurements - 2019-12-05 Near Surface Measurements - 2019-12-05
- ™, Ay
$.’-4‘2 P ] X | N 7Y P
27 hy N i : : L A\
- £ S | ¥ i) ;’ I X
c=t ‘ Moerba v ([ = T IR N
H Pepl= LT s app e R iy N
t t T T T T T T
Near Surface Measurements - 2020-01-04
° 3 A St s 1] -,
@ 4 \ s r‘\_\
852 \ A g
& -
o g L 3, I — \‘ Ry Nelay h
E R EY AN | [ 1% AR
t T
Near Surface Measurements - 2020-01-08
4
T _3
o
& E 2 75 .
- el I
0 T
Near Surface Measurements - 2020-01-24
e __.‘._\ g B T 3
Q= | e nry
&7 2t Sy P A AT B
Egl AP St aanle b h ) . | AN e
=
Near Surfac
Near Surface Measurements - 2020-01-26
1071 === . ; :
o 8 _ L \_,\_‘\
g £ 1072y %: } S - i
O BE:? e P S e v :
1073 £ SN iy e | e A N N
oo -
14 16 18 20 22 00 02 04 06 08 10 12 ° y y
14 16 18 20 22 00 02 04 06 08 10 12

Additional cases — radiation fog
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* Analysis has been carried on two radiation fog events that occurred whilst both 50m-mast were operational
*  Fog at both sites became deep-adiabatic at around the same time
* Fog formed earlier at Le Couye — this then dissipated due to cloud passing over the site

*  Earlier fog formation is suspected to be enabled by enhanced cooling in the late afternoon/early evening at the near surface at Le
Couye

*  One cause of this may be linked to the reduced turbulent mixing near the surface — a possible effect of sheltering by the forested
area surrounding Le Couye

*  These findings are common amongst other radiation fog events.

Further Work

* Examine whether enhanced cooling is also common during evenings where fog events do not OCCur\‘
* Introduce data from other field sites that are more/less sheltered than Le Couye — e.g. Le Houzins
* Upload UKMO data to Aeris database — final checks in progress

* Examine droplet deposition/fog microphysics in the observations - relate dew-meter data to observed fog
spectra to elucidate fog droplet deposition during SOFOG (in progress).

Conclusions and further work
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Any Questions?

jenna.thornton@metoffice.gov.uk
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Near Surface Measurements - 2019-10-28
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Appendix - additional plots

Sensible Heat Flux — near to surface
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WW and wind speed at various heights

2019-10-28 2019-10-29 2019-10-28 2019-10-29
10-! = - = 35 .
,"j».\ 2m Le Couye 3.0 2m N LeCouye | %gg
o ——- 3mJachere E 25 frps —=- 3m Jachere 200
~ _ \ » r~ T 2.0 150
g 107 NG W Ve g 1s A v 1227 Y
s S T T .2 S AR MOV S 2 0s LV S Y B s PRV 0.50 J
g 10 2 g0 02
= 4.5
1 . 4.0
y g 35
14 16 18 20 22 00 02 04 06 08 10 12 .E. 30
T 25
" g 2.
4 Q2.0
10-1 _‘_‘_F\ —— 23m Le Couye 7} =3 1s
. —=-- 25m Jachere N T 10
o s 05
= I \| s oo
E ' 1072 v
T AR (Y - = T 4.0
g 4 ! 723 — 23m N LeCouye | 35
= f R - g a5 - A
/ 1073 E 33 ——- 25m Jachere ] 3.0 "‘ ".| ~ "h
Y Vv © 33 LRty 2.5 T ek
o 30 PV e 7 2.0 Y e i
g3 NIRRT L5 T5 [V LN I {\i%k\f
14 16 18 20 22 00 02 04 06 08 10 12 14 16 1 12 is |V 7 Y : 2 PP | . 1] 0 ARV \
213 hY v V) T 10 \ iR
— £ 05 X z hd 05 N\ AL Ny
_/A —— 48m Le Couye “/\ﬁ \/ T f
10-1 Fatalt —-- 50m Jachere 4 1071 = —~ —— T
= 4 =g 48 i 5.0 i
@ N m N LeCouye 4.5 PAEAL
g A Es Y —-=-- 50m Jachere g:g A
= 102 RS RN 30 L
z 10 I - D5 LAY 2.5 3
i B [ 20 W R / 20 \ 2
I A7 S o 2 15 1. ARSI A Y
- . v N v
o 103 \ £ o 10 LY
103 v 2 1 } 0.5t : :
14 16 18 20 22 00 02 04 06 08 10 12 14 16 18 20 22 00 02 04 06 08 10 12 14 16 18 20 22 00 02 04 06 08 10 12 14 16 18 20 22 00 02 04 06 08 10 12
time (hours UTC) time (hours UTC) time (hours UTC) time (hours UTC)

Appendix - additional plots
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RH and (10 minute-averaged) wind directions at various heights
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Appendix - additional plots
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