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Simplified approach:

based on the aggregation in any viewing direction of 6 directional temperatures only (sunlit/shaded walls/streets/roofs) weighted by their corresponding surface ratios within the scene viewed.

Temperatures are determined by integrating SOLENE simulations SOLENE repeated for the 18 canyon streets
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The city is described by 18 canyon streets oriented in all directions 

••

  Airborne TIR camera with wide-angle lenses inclined backward • Flight pattern : 4 axis flown in oposite directions crossing at the center of the studied area • allows a spatio-temporal integration of LST to be performedData processing• Camera : calibration, distortion, etc… • Atmospheric correction (MODTRAN)• Assumption ε = 1 → retrieval of brightness LST from Brightness Temperature at sensor level Lagouarde et al., (2000). Remote Sens. Environ. 72, 17-34 Lagouarde and Irvine M. (2008). Meteor. Atmos. Phys., 102, 173-185 4 th EarthTemp Network meeting, 8-10 June 2015over Marseille (ESCOMPTE experiment, 2001 :• the hot spot position follows the Sun displacement • maximum anisotropy variation with θ v in the principal solar plane • attention to be paid to possible 'smoothing effect' due to aircraft movements (attitude) Experimental characterization of TIR directional anisotropy TIR directional anisotropy defined as the difference between oblique and nadir brightness LST : DBTA = Tb(θ v , ϕ v ) -Tb nadir zenith viewing angle θ v : 0 → ∼60° azimuth viewing angle ϕ v : 0 → 360° Impact of the urban canopy structure and of vegetation (Attenuation of anisotropy with vegetation in the principal plane • Less impact in perpendicular plane anisotropy over the city center of Toulouse CRENAU (Nantes) http://cerma.archi.fr/ Based on the use of SOLENE (collab. with IRSTV, Nantes) Possible direct approach to simulate directional LST using SOLENE simulations in [0 50°] and [1 360°] zenital θ v and azimuthal ϕ v angles too time and computer ressources consuming, Development of a simplified methodology proposed Modelling daytime directional anisotropy over the city center of Toulouse SOLENE Hénon et al., (2012). Part 1: Theor. Appl. Climatol., DOI 10.1007/s00704-012-0615-0. Hénon et al. (2012). Part 2: Theor. Appl. Climatol., DOI 10.1007/s00704-012-0616-z. 4 th EarthTemp Network meeting, 8-10 June 2015, Reading Toulouse 3D model Modelling daytime directional anisotropy over the city center of Toulouse : methodology 4 th EarthTemp Network meeting, 8-10 June 2015, Reading n elementary facets L i L(θ v ,φ v )

♦•

  Modelling daytime directional anisotropy over the city center of Toulouse : methodology Lagouarde et al. (2010). Remote Sens. Environ. 114, 87-105 Sunlit walls Modelling daytime directional anisotropy over Toulouse city center of Toulouse A ij fractions (in percent) for sunlit walls (c) and sunlit roofs (d) The direction opposite to Sun (ϕ vSUN = 334.1, θ vSUN = 23.9) is referred to by a black cross Directional brightness temperatures (in °C) computed for sunlit walls (a) and sunlit roofs (b) with the 18 canyon street model. July 15 th , 11:35 UT Validation of the 18 canyon street approach against the actual 3D model of Toulouse 4 th EarthTemp Network meeting, 8-10 June 2015, Reading ♦ Similar airborne protocol measurements as for daytime ♦ Similar results obtained on 3 autumn and winter nights ♦ Anisotropy remains small within the 0 -50° range investigated with the M740 camera equipped with wide angle lenses) Same methodology as for daytime modeling, but with 3 classes walls/roofs/street only ♦ 2 models used for computing facet surface temperatures According to sensitivity tests to canopy geometry (not presented here), anisotropy remains lower than 1.5°C up to 60° zenih viewing angles Lagouarde et al. (2011). Rem. Sens. Environ., 117, 19-33 dh ), Bruker Equinox 55 (ρ dh , τ) Network meeting, 8-10 June 2015, Reading

Lagouarde et al. (2004). Remote Sens. Environ. 93, 443-462 4 th EarthTemp Network meeting, 8-10 June 2015, Reading

th EarthTemp Network meeting, 8-10 June 2015, Reading

Date (day from June 4 th ) Date (day from June 4 th ) Lagouarde et al. (2004). Remote Sens. Environ. 93, 443-462 4 th EarthTemp Network meeting, 8-10 June 2015, Reading

July 5, ~08:00 July 5, ~11:30 July 5, ~14:05 Feb 25, ~13:10 Simulation Measurements July 5, ~08:00 July 5, ~14:05 Lagouarde et al. (2010). Remote Sens. Environ. 114, 87-105 4 th EarthTemp Network meeting, 8-10 June 2015, Reading• Satisfactory results• Methodology to be tested over cities with preferential directions and/or ≠ canyon street shapes (aspect ratios)• Underestimation possibly related to small scale built elements ?

th EarthTemp Network meeting, 8-10 June 2015, Reading Singapore, February 2015

Journal of Applied Earth Observation and Geoinformation, 18:141{147, 2012. 4 th EarthTemp Network meeting, 8-10 June 2015, Reading Singapore, February 2015

Définition d'une base de données avec les différents acteurs

Input: ρ red ; ρ NIR Input: L g,TIR Input: L g,MWIR ; L g,TIR night and day AHS TIR channels: 72, 73, 75, 76, 77, 78, 79 Gillespie, A. et al. 1998. IEEE TGRS, 36(4) Becker, F. Li, Z.-L., 1990. RSE, 32.

Split Window

Input Error budget: methodology (ONERA, Valence univ.)

•TITAN 3D RT (Modtran kernel) to analysis 3 Error sources:

•TES algorithm • RMSE increases when the wall LST does. Except for the points closest to the shaded wall.

• When going from the sunlit to the shaded facets, the RMSE decreases.

• At the center of the canyon the RMSE increases with the canyons height.

• The bias decreases next to both walls.