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Surface heterogeneities, SEB and Evapotranspiration
(Subpixel -2016- and LIAISE -2020- campaigns)

J. Cuxart, D. Martinez, M.A. Jiménez (UIB, Palma)

BLLAST workshop, Palma 14-15 May 2016
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LIAISE UIB Actions

1. Explore the diurnal ET processes (soil, veg, atm) and nocturnal cond/evap
at the UIB local research station in Majorca (2018).

2. Compare methods of determination of diurnal ET and nocturnal cond/evap
at Mollerussa (lysimeter, EC,SR, ...) and evaluate current methodologies (2019).

3. Set SEB stations at irrigated and dry zones in the LIAISE experimental area (2020).
4. Analyse the mesobeta PBL circulations in the Ebro valley through modelling.
5. Support the studies with satellite and ground-based remote sensing and in-site profiling.

6. Estimate the local, sub-basin and basin scale ET for LIAISE (satellite/analysis).



HyMeX HILIAISE

Objectives (Slide prepared by Aaron Boone)

The overall objective of HILIAISE is to better understand and model the human imprint on
the semi-arid energy and water cycle over a region which has significant anthropization.

To meet this, need to understand the limitations of models to represent all aspects of the
terrestrial water cycle in a semi-arid environment on the Iberian peninsula ;

i) The influence of land/atmosphere interactions on local initiation of precipitation and the PBL

ii) the influence of heterogeneity in land cover on surface fluxes of momentum, heat, moisture
and carbon

iif) the relationship between soil moisture and both bare-soil evaporation and transpiration
under semi-arid conditions

iv) the interactions between soil moisture and groundwater and its influence on other
aspects of the water cycle

v) runoff generation and its impact on stream flow within hydrological basins

vi) understanding the impact of water management and human influences in the water cycle

O

] METEO
HyMeX-LIAISE Workshop, 15/01/2018, Barcelona FRANCE
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Adjacent irrigated and dry areas may generate mesoscale circulations
that can produce modifications in the local climate.
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Observed SEB: Imbalance and ET

SEB Imbalance over irrigated terrain
(2 years, all data day and night)

300

N

Imb (W m™)

0

200 400
Rn (W m'z)

600

Y

Imb(Wm™)
2

ﬂ’w

200 -100
LE (W m™)

Imb (W m™)

Imb (W m™)

0‘/_/____,_,__.,-»/”"\/“'

150
100
50

-50
-100

0 10 20 30
T(°0)




"

Rn (Wm™)

H(Wm™)

2

LE (Wm™)

n

G(Wm™)

Imb (W m'z)

Models may provide very different H, LE values that those observed in irrigated areas

Day 1200-1500 UTC

Night 0000-0300 UTC

700
600
500
400
300
200

100

N

S o

"

Rn (W m™)
Ly

2

A/

2

AT NS

0 . . N .
Jan09 Apr09 Jul09 Oct09 Janl0 Aprl0 Jull0 Octl0 Janll

month

-70

month

Jan09 Apr09 Jul09 Oct09 Janl0 Aprl0 Jull0 Octl0 Janl

s \/

0
Jan09 Apr09 Jul09 Oct09 Janl0 Aprl0 Jull0 Octl0 Janll

month

month

Cuxart et al (2015, JGR)

1

1

0 - - 30
-50
-100
-150
=200
250 \
-300
-350 0
Jan09 Apr09 Jul09 Oct09 Jan10 Aprl0 Jull0 Octl0 Janil Jan09 Apr09 Jul09 Oct09 Jan10 Apri0 Jull0 OctlO Janll
month month
0 10
-50 r
100 o
e e
-150 E
= -0 \
=200 -
-250 : =20
2300
=350 -30
Jan09 Apr09 Jul09 Oct09 Janl0 Aprl0 Jull0 Octl0 Janll Jan09 Apr09 Jul09 Oct09 Janl0 Aprl0 Jull0 Octl0 Janl
month month
0 60
20 50
) o A
40 / e /
10 [
-60 E 0 ’4\/’
5 2
-80 10
-100 0
Jan09 Apr09 Jul09 Oct09 Janl0 Apri0 Jull0 Octl0 Janll Jan09 Apr09 Jul09 Oct09 Janl0 Aprl0 Jull0 Octl0 Janl
month month
200 5
x - 0 n
150 | 8 \ / \
g s N
~ f \
100 = 0 \/\ [\ J \ '
S \ ’1 \ ’r' \
L .5 \ |/
50 = \ \
~

-25
Jan09 Apr09 Jul09 Oct09 Janl0 Aprl0 Jull0 Octl0 Janll

40 T T T
r=0.97 :
= 30 A +
© 20 1 .
£ 10 1 .
0 T T T
0 10 20 30 40
TG (0)-S
T T T
=064 r=0572
E #
Eoaq v
£ g
Z 02 LI
02 04 06

SM (m3m3)-S

TG (0)-M

SM (m?m3)-M

30 T T T
r=0.987
20 A
10
0 - :
0 10 20
Tai1 (0)-S
T T T
0.6 4 r=0449
0.4 5
0.2 1 . *
N
T T T
02 04 06

SM (m* m3) - S

600 -
2- J + _*+#' -1
a +
= 400 . ::* 1}#; ]

&

= .
T200 o A, ¢

0 r 1 v 1 v 1
0 200 400 600
Rn(Wm?2)-S
LA B B |
1 r=0339
= 0 ~
£ 200 iy
z
+ -
T ¥
-400 - +
T . T v T
400 200 0
H(Wm?2)-S
. 1 v 1 L 1 ¢
s 04 r=0.684 &
' ++ -
< 1
£ 200 1 A
L i
5 400 - *
T v T L T
400 200 0
LE (W m?2)-S
v T v T v T +n
s 07 r=0656 . *'ti-
~ a0 -
£ 1 + ]
= -804 + T
- J + .
A
© 1204 *
1 o 1 v I § 1
4120 -80 -40 0
G(Wm?2)-S

H (W m2)-M

G (Wm?2)-M

T T T T
04 r=0.710
+ .
5 o
-40 - e .
+
+
-80 R 3
-80  -40 0
Rn (Wm?2)-S
T T T T T
80 1 r=0434
ot 1 ]
40 - *, -
+ _
o] T
40 -
T ’ 1 M 1 M T
40 0 40 80
H(Wm?2)-8S
— T T 1
100 - r=0.085
07 W +¢+ ++_
4
100
T T T M T
-100 0 100
LE(Wm?2)-S
20 1 T :#_ I++'++I
60 _ i/ + A
1. +
40 1 £ + -1
20 1+ i
0 r=0.650 1
L L L
0 20 40 60 80
G(Wm?2)-S



Wet/dry heterogeneity: Thermal advection may be very significant.

Observational estimates on the shore
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ASTER (~30m)

C I |

Adv(T) varies with the scale, estimations
from LST indicate that it increases with
resolution and that hectometric scales
have similar values as the SEB imbalance.
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10-min thermal advection
significant for weak winds
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2m = To2m (V)

G2m -~ do.2m (kg kg )
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Flux density (W m™)

Temperature at 2 meters (°C)

SEB, surface variability and estimated thermal horizontal advection

(hot summer day, clear skies, dry soil - Subpixel IOP5 (Mallorca, July 2016)
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