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1. Introduction
Climate change scenarii
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1. Introduction
Variability of the solar resource
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1. Introduction
Scattering of solar radiation by the atmosphere
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2. Variability of the atmospheric composition
3D variability of the aerosol scattering
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2. Variability of the atmospheric composition
Summer and winter at Ouarzazate, Morocco:
Correlated changes of atmospheric properties

lev20 AERONET, Ouarzazate, 2012.
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3. Influence of the input parameters: averages
Simulation of the solar resource

4000 nm
DNI = Direct Normal Irradiance (W/m2) DNI= [ FppE  (MT (N)dN

250 nm

4000 nm
SIR = solar iradiance incident at the receiver (W/m?)  SIR= [ F oy E,, (M)T,, ()L)L

(= reflected DNI) 250 nm

Slant path attenuation: T_,: transmittance in the atmospheric column
As, = (1-SIR/DNI)* 100 (in %) Tsp: transmittance in the slant path,

between heliostat and reciever
SIR,c = DNIT SIR :Asp X DNI (W/m?)
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3. Influence of the input parameters: averages
Observed unique aerosol layer at OQuarzazate

Hypothesis 1. single layer [Tescheet al., 2009]
Uniform or exponential decay T ey
[Elias et al., 2016, 2017]
Vertical profile 1 : 6 e
AEC(z) =AEC(0) if z < ALH C
AEC(z) =0ifz>ALH . C
Vertical profile 2 : :
AEC(z) = AEC(0) . exp(-z/ALH) 4

Hypothesis 2: ALH = constant during the day

Hypothesis 3: ALH = boundary layer height (BLH)
from ECMWF 2
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Direct normal irradiance DNI (W/m2)

Asp (%)

3. Influence of the input parameters: averages
Strong influence of AOT, but compensation on SIR, .
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3. Influence of the input parameters: averages
The AOT of SIR,, maximum depends on the optical path
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3. Influence of the input parameters: averages
Slant path attenuation strongly dependent on ALH

summer + ALH simulations
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3. Influence of the input parameters: averages
Compensating effects of AOT and ALH

summer + ALH simulations
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3. Influence of the input parameters: averages
Compensating effects of several input parameters

summer + ALH + winter simulations

o ..o | Summer, but change in ALH
gm T
=} . . .
- e JUPT LA Winter: Changes in SZA, ALH,
c .,A'
2 Angstrom, and WVC.
g g - :
te ___—= | Summer
: = : ///x—Tt:mmer, noon
o R A-A ALH =1.3km
B . ©—9© winter, noon
] .’ O O 1st August noon
O O 1st January noon

0.0 0.1 0.2 0.4 0.6 0.8 1.0
Aerosol optical thickness AOT at 550 nm

summer + ALH + winter simulations

Correlation between S l ------------- Aveeeen .. 1l
atmospheric parameters - T
-> Best correlation £8
at the minute-hour time resolution - A —e—
£s A I E—
5 - . / 4T +
..‘ ¥—¥ summer, noon
"o‘ L A A-A ALH = 1.3 km H
G6—e winter, noon
O O 1st August noon
ﬂ/ O O 1st January noon

0.2 0.4 0.6 0.8 1.0

| | 0.0 0.1
L HYG EOS So|ar Paces 20181 Casablanca Aerosol optical thickness AOT at 550 nm



4. Influence of the input parameters: variability
Computation of SIR at the finest time resolution

Correlation between atmospheric parameters
-> Best correlation at the minute-hour time resolution

AERONET: AOT, AE, WVC 1 hour
Computations: SZA 1 hour

ECMWF: BLH 1 month Hourly variability

SZA(°) 51120
Relative AOT 0.16x0.16
standard deviation on: AE 0.72+0.43
' ' ' ' ' ALH (km) 3.3x1.0

WVC (g/cm?) 0.95+0.40

%) DNI (W/m?) 7174245
SIR (W/m?) 679240
A, (%) 5.9+3.5
SIR, .. (W/m2)  38+18
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4. Influence of the input parameters: variability
Computation of the solar resource at the finest time resolution

Hourly variability all constant
SZA (°) 51420 51
AOT 0.16+0.16 0.16
AE 0.72+0.43 0.72
ALH (km) 3.3+1.0 3.3
WVC (gicm?)  0.95+0.40 0.95
DNI (W/m2) 717+245 — 800
SIR (W/m2) 6794240 L, 757
Asp (%) 5.943.5 5.9
SIR__. (W/m?)  38+18 +26% 48
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4. Influence of the input parameters: variability
Computation of the solar resource at the finest time resolution
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