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The first spaceborne photon-counting laser altime
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Collected data timeframe: 2018-12 ~ 2022-06

ATLAS ground track No.896 in Tippecanoe County and its beam
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footprints on ground [2].
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Full waveform laser altimetry equipped on

—

 Near-circular orbit, altitude of ~ 400 km, inclination = 51.6° [1]
 (ollected data timeframe: 2019-03 ~ 2022-06
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to generate an up-to-date large-scale
2. Limitations on existing global DEMs.

3. Dense coverage can be gained by combining two
datasets.
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area = 1,303.4 km?
average slope < 2°
maximum elevation variance =110 m
GEDI L2A footprints: 179,2839

ICESat-2 ATL0O8 segments: 28,363
* Accuracy w.r.t 3DEP DEM: u = —0.56m,0 = 1.00m
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average slope > 6°
maximum elevation variance = 2100 m

123°W

GEDI L2A footprints: 145,6036

|ICESat-2 ATL0O8 segments: 162,214
* Accuracy w.r.t 3DEP DEM: u = —1.73m,0 = 5.69m
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\hgepr — hsrrm| = 50m;
*  Terrain height prediction at s [1]:

E(SO) = f{X(So); Y (s0), EGEDI(SO): EATLOS(SO)}

X, Y: projected coordinates at s;

h¢epr: NN interpolated height from nearby GEDI footprints;

hurLos: NN interpolated height from nearby ATL08 segments.
. Features:

XO) YO) ]_lGEDIr EATLOS
* Target variable:

terrain height at s, from nearest ATL08 segment within the grid (A4r105)
*  RFSI hyperparameters:
*  Tree depth: no limitation (until all leaves contain less than 2 samples);

*  Number of trees: 1000
[1] Sekuli¢ A, Kilibarda M, Heuvelink GBM, Nikoli¢ M, Bajat B. Random Forest Spatial Interpolation. Remote Sensing. 2020
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* |CESat-2 ATL0O8 centers of
segments

* Filtered GEDI L2A points
(~67% and 75% of total)

Outputs:

* 30m DEM & corrected GEDI
height

* 90 m DEM & corrected GEDI

height

UNIVERSITY

Target variables
e

NN interpolated height from
nearby locations (for training)

NN interpolated height from
nearby locations (for prediction)

overlay
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Features

X, Y, hGEDI, hATLOS

I

RFSI
model

extract




u Tippecanoe

g 0.4 1
_‘503 # of data (training dataset) 21,272 121,660
f 02 - # of data (testing dataset) 7,091 40,554
01 Total 28,363 (~22 pts/km?) 162,214 (~16 pts/km?)

B _
X Y

h’ATLOS hGEDI

«  Scatter density plots of predicted height vs. measured heights (target variables)
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hyrediction — target variable
* Statistics

training dataset -0.0164 0.0036 0.8356 -0.0816 -0.0038 7.1862
testing dataset -0.0498 -0.0392 2.1701 -0.2212 -0.0863 19.3260
total dataset -0.0205 -0.0071 1.3042 -0.0969 -0.0244 11.4938
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The created DEM is smoother than SRTM DEM (less noise)

Mendocino County

Tippecanoe County

SRTM 9om
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_TM DEM

* The created DEM has smaller uncertainty tha

SRTM 30m 1.1219 1.9927 3.2128 6.9626 8.2967 11.8224
New 30m DEM -0.4654 -0.4499 2.8433 -2.7609 -2.5631 20.2978
SRTM 90m 1.1272 2.0109 3.5627 6.3917 7.8918 24.0673
New 90m DEM -0.4730 -0.4574 2.8298 -2.9121 -3.1405 23.3834
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footprints —
original height 424.2400 0.3213 853.2060  87.9613  -54.0217  804.5993
corrected height
(extracted from new 30m DEM) 04859 L0.5821 27545 12,5061 27557 17.2784
corrected height .0.4791 10,5893 27300 13.0689 12.8320 22.8308

(extracted from new 90m DEM)

PURDUE Geospatial Sensing and Modeling Lab 13

UNIVERSITY



2. Achieved a smaller biased DEMs (30m and 9gom) by
combining GEDI L2A and ICESat-2 ATL08 data

3. Extracted terrain height for all GEDI points shows a
large improvement than the original height

4. Further reduction on the uncertainty of the new DEM

5. Explore other methods assisting the DEM
interpolation
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