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Background: Barcelona Workshop  © @
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GOAL: 2-km grid flux maps (H + LvE) for the BLLAST domain
centered around the Valimev tower for all IOP’s
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Background: Wageningen workshop | v‘:<

GOAL: Assess the impact of land-use definition on meso-scale
model performance (scalar fluxes - H + LvE)
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GOAL — Mallorca Workshop

GOAL: Estimate field scale flux estimates from an area-
integrated flux method (scintillometry) using a
disaggregation technique (ScinDi)
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Scintillometer method — area averaged fluxes at multi-km scale
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Schematic of ScinDi
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Data: Litfass-2003 Experiment
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Data: Litfass-2003 Experiment
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EB measurements over all (representative) land-uses in the domain
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Data: Verified LandUse map

and-use Map Litfass-2003
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Measured variable

ScinDi Method Empirical constant —
To solve

____________ H, simiarity t_he_ocy e e — - _ LE energy ?‘idge_tl

|

ST 6,— 6., ; :I—in=Rn,i_Gi_Hi_NCTi ;

. pCprh(z Zomir Zohir Yar Lo 1 'p = :

: o e o ol : :Rn,i =Sl — o) + L, - I—out,i |

'FOI’eSt ZOhi = O ]. ZOmi : :GI = fGRn,i :
|

 Other: zq, = 7, exp (=0.1 Re25) ' INCT, = fyoq R, !

Optimisation, tile aggregation

<H>-YfH =0

<LE>-YfLE =0
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Measured variable

ScinDi Method: Reference — No optimisation Empirical constant —

To solve
____________ H, similarity theory —_ _ _ _ _ _ _ Lk, _energy buaget |
I
:Hi _ —pCp ea— Gsi : iLVEi = Rn,i — Gi — Hi — NCTI :
I Fan, (z, Zom,ir £0h,i U, I—mo ) : Ry =S —a)+ L, = Ly :
I ’ ’
'FOI’eSt ZOhi — O ]. ZOmi : EGI = fGRni :
| ’ I
Other Zoni = Zom,i EXP (-0.1 Rei0-5) : :NCTi _ fNCT Rn,i |
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ScinDi: Reference — No optimisation

Domain scale

H — sensible heatflux
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ScinDi: Reference — No optimisation
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Strategy

.................................................................................. | feemsssssssseeeeeeeeesssssssssseseeees
EC field fluxes EC field fluxes :
Synthetic domain fluxes  Synthetic scintillometer fluxes i i  Scintillometer fluxes :
: ‘ P J
: 4 P ;
lScinDi l ScinDi | l ScinDi :
Disaggregated fluxes Disaggregated fluxes :  Disaggregated fluxes :

Development Application
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EC field fluxes

Synthetic domain fluxes

Model Development - |

Domain fluxes from EC measurements

l ScinDi

Disaggregated fluxes




L . Measured variable
ScinDi Method — Optimisationl Empirical constant —

To solve
To be optimised

____________ H, similarity theory _ _ _ _ _ _ _ LE _energy budget |
|
IH.: B ea— eSi : :LVEi= Rn,i_Gi_ Hi_ NCTI |
. pcprh(z Zomir Zonir Uar Lol 1 'p = :
: o e o ol : :Rn,i =Sl — o) + L, - I—out,i |
'FOI’eSt ZOhi=O ]. ZOmi | :Gi=fGRni :
' ’ |
0.5 I

Other: Zoy, = Zon, &P -O-LREPS) | INCT = fyrRy :
Optimisation, tile aggregation

H,i= i_Ii <H>-=)fH =0

LVE; = by Lk, < LE>-NfLE =0
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L . Measured variable
ScinDi Method — Optimisation2 Empirical constant —

To solve
To be optimised

____________ H, similarity theory L E,_energy buaget
________________ ) — 1
:H— 6,— 6., ; :I—in=Rn,i_Gi_Hi_NCTi ;
Y _pCp ( U I_ ) [ |
: 'anitr Zomjis Z0nj» Zar mo, ! 'Rn,i =Sl —a)+ L, - I—out,i :
| |
Forest—zrr="0"125, | :Gi = fgRo; :
Ie” ( 8 i R 0 5} I
L F o Om, —OERETET L INCT, = fyer Ro, :
Optimisation, tile aggregation
Zoni = Zom, €Xpla; Re%> + b)) <H>-=-XfH,=0
NCT'j = ¢; NCT, <LE>-YfLE, =0
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Measured variable

ScinDi Method — Optimisation3 Empirical constant —

To solve
To be optimised

H, similarity theory L E, energy budget

= _oc 8,~ 6, | 1LE =Ry = G~ H = NCT' .
: | prah |(Z ZOmlr ZOhu Ua7 I—mo |) : .= . — 0. = .|
| I 'Rn,l = Sln(l a|) + I—m I—out,l I
|

IForest-zor="0t"25m | :G- = fgRo; :
| I
LGH'C'- 2= 2o expt=01Re ) | INCT, = fyor R |

Optimisation, tile aggregation

Zoni = Zom, €XP(a; Re> + b)) <H>-YfH =0

,
S EVE > EfthE i 8
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o & Optimisation 1 : gﬁ[g:éﬁed
ScinDi Method — Results ¢ Optimisation 2 = Maize
O Optimisation 3 = Urban
#* Pre-optimisation = \Water
B (Grass
m Forest

H LVE = Agriculture
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ScinDi: Reference — No optimisation

H — sensible heatflux

Domain scale
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ScinDi: Reference — No optimisation

Domain scale
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EC field fluxes

Model Development - 11

Scintillometer footprint fluxes from EC measurements
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Synthetic scintillometer fluxes
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l ScinDi

Disaggregated fluxes




AVHRR Ty Scintillometer fluxes

Model Application

* Direct Scintillometer fluxes

| scinbi

Disaggregated fluxes

* NOAA polar orbiting satellite AVHRR:
* One value per day ~midday
* Cloud obscured are filtered

* From T,-map to one T, per LU-type




ScinDi Application: scintillometer fluxes
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Scintillometer Footprint Fractional Coverage

8x8km Domain
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ScinDi Application: scintillometer fluxes & AVHRR T,
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Conclusions - Discussion

In short:
« ScinDi approach OK for H

« ScinDi approach poor (in terms of scatter) for LvE

Outlook:

 Include T, products at higher temporal (MSG, 15min) and/or
spatial (LANDSAT, 30m) resolution

» Create flux-maps based on this method

« We can do this for BLLAST as well!
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BLLAST - LAS

Operated by WUR-MAQ Location Z (a.s.l.) L
Manufacturer | WUR-MAQ Transmitter | CRA 11.4m

2687
D 0.15m Receiver Churc_h 18.4 m
N 940nm Campistrous

Phys Variable | C?
Turbulent Flux | #
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BLLAST - XLAS

Operated by Meteo France Location Z (a.s.l.) L
Manufacturer | Kipp&Zn Transmitter | Knauf Factory 65m

: 3988m
D 0.30m Receiver CRA 18m
A 880nm

Phys Variable | C?
Turbulent Flux | #
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Thank you
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