Hammerle A, Meier F2, Heinl M.t & Leitinger G.1

L University of Innsbruck, Institute of Ecology, Innsbruck, Austria | albin.hammerle@uibk.ac.at

measurements m O d o ‘ ‘ | N g an d I m p ‘ | Cat | OnNSs 2 Technische Universtitat Berlin, Departement of Ecology, Berlin, Germany

Landscape scale thermograpny

_and surface temperature (LST) is a Thus we ...  Schreckbichl N Girlan N Unterrain N Terlan N Kaiserau

ey  variable  for  numerous 2) © ) (5)

environmenta functions. It () present a comparison of LST measured 5 40| . 40/ 40( ' 40(

represents the combined result of all Oy on-site radiometry (LSTosr) and by :E 300 g 30| 30f 30}

energy exchange processes between = . @ infrared thermography (LSTcam) over - o o o ¢ ol

the atmosphere and the land o , different path lengths (3000 — 9000m) - . SR o oA oA
. : 20 40 20 40 20 40 20 40 20 40

surface.  Thermal infrared  (TIR) LSTeam (Il) show the effect of path-temperature N | |

Cameras have gained increasing (Toath) on the difference of these two o o e o g oS e

(6) (7) (8) 9)

oopulgnty in ecosyS'Eem résearch due Q@\@q&‘) methods sl sl sl 20
to their big range of spatio-temporal 9 o
ecolution. . 1 (Ill) developed a multiple linear regression mg 0l 3 Gg 301 0 30f p
While corrections for atmospheric STost_ radiometer (T-profile model to account for these effects " 20 fR ~ ol 5ol ol
influences are commonly applied in Sites around Bozen/Bolzano (Ita). On- (V) show the consequences of not 10— 10— 10— 10— 108
TIR remote sensing such corrections site radiometery (OSR; yellow) and accounting for atmospheric effects on LST- LST g (O LST g (O LST o (O LST o (O LST g (O
- - - the site of ground-based infrared ' ite — : :
are not vet routinely applied in e g(red) Cpor i estimates by ground based infrared () Correlations of LSTosr and LSTcam per site gray: .un.cor.rected data (LSTcam);
ound based thermal imaging at grapny : P black: modelled data (LSTcam corr) (see (IlI)). Red line: 1:1 line. Numbers refer to
S 9ing shown below thermography site figure on the left. Site (10) discarded as outlier in analysis due to wilting right
landscape scales. below OSR sensor in contrast to fresh conditions surrounding the station.
Altitude Path length
: . : m (0)
g Diff = 0.6 *A T + -0.54: K2 = 0.81 (I) Correlation of the differences We  could  demonstrate  that §§§
5 10 between LSTosr and LSTcam vs. the , ’ 600
! difference between Tpath and depending on the temperature 200
E 5 LSTosr including bin-averages and difference Netween the land 500
= : Lot : . LSTcam corr LSTcam corr = LSTeam
G I (') {; s correlation statistics for raw data. curface and the over\ymg 3ir 0c o . nc
Toatn ™ ESTos (A TiK) masses, the errors on LSTcam are 50 a7 pan 50
relevant even at relatively short SN e, el e
measurement paths. ‘ " o -
] entire scene marked section
- 2 . (9) (h) 3000
o™ oamon THREE Not accounting for the STy T r L
= 1. - : - : %
9 ne 190 . atmospheric effects in landscape- | wr.,,,, W — = 10
39 gy scale thermOg raphy FESUILS 1N ar 20 30 40 ocslo 60 70 20 25 SLgT 28 0 45 3o Ls_TO 10 ) Kgo
5 s underestimation of  both, spatia Y + cam cort 3 Team (19
525_ (Ill) Correlation of measured LST anc tempOra\ var|ab|\|ty N |6_1_WC (IV) (a) Elevation model, as seen by LSTcam (b) Path lengths for each pixel (c)
(LSTosr) vs modelled LST (LSTcam surface temperatures, due to the Average Tpath (d) Land surface temperatures as measured by LSTcam (e)
20 corr) mcluc!mg correlation statistics campening effect of the Resulting LSTcam from model application (LSTcam corr) (f) Difference between
| and | 11 !'”e (red). Equatlon of strmosphere on the | STcam LSTcam and LSTcam corr (g) Temperature ranges of LSTcam and LSTcam corr for
multiple linear regression model the entire scene (h) Temperature ranges of LSTcam and LSTcam corr for the
T T S ] shown below x-axis. measurements marked section in panels (a)-(f). Grey shadings in (g) and (h) refer to min-max-
LST_, .. (°C) range, 90% percentile, 50% percentile (IQR) and the median (black line),
LSTpam corr = —3.97 + 1.09 LST,qp + 0.77 (LSTpqm — Tpaen) + 0.00047 d respectively. (i) Histogram of the differences in panel (f) for the entire scene

Financed by Province of Bolzano - Autonome Provinz Bozen — Sadtirol, Abteilung Bildungsférderung, Universitat und Forschung powered by InerTec



