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EnMABox — Motivation and Aims

“ Offer a free and open source environment for visualizing and analyzing
ENMAP data

» Increase the number of ENMAP data users

» Integrate full GIS functionality with
advanced image/spectral processing

» Suite of application-oriented advanced
Workflows (Vegetation, Geology)

% Foster the availability and exchange
of state-of-the-art approaches for the
analysis of imaging spectroscopy data
and spectral libraries
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EnMABox — Imaging Spectroscopy for QGIS

“ EnMAP-Box GUI and
Algorithm Provider
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EnMABox — Greate Sensor Synergies
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B3A, Narrow ( anometers)[ eter] ordered by center wavelength. Note that the destination pixel
B11, SWIR (1614 Nanometers)[20 Meter] size matches the smallest/finest pixel size over all selected bands.
B12, SWIR (2202 Manometers)[20 Meter]
[] B1, Coastal aerosol (443 Nanometers)[60 Meter] Output raster layer
[] B9, Water vapour (945 Nanometers)[60 Meter] Raster file destination.
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E EnMABox — Create Sensor Synergies
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EnMABox — (Jassification Statistics

“ General tools with increased functionality

|
\ Classification Statistics — O

Classification layer | " dassification. tif

Value Label Histogram Percentage Pixel Area
1 impervious I 15.57 3238 291.42
2 low vegetation 21.16 4400 386.0
3 tree - 3832 7967 T17.03
4 sail . 213 4428 398.52
5 water | 3.66 760 5.4




EnMABox — (Qass Fractions/ Quant. Variables

“ General tools optimized for quantitative results from EnNMAP products

% Class Fraction/Probability Rendering — probability.tif — O H

W Band Rendering

1 Band Color Label Histogram

Band 1: impervious (Gray) ~ . impervious L

Band 2: low vegetation A low vegetation

Band 3: tree ~ . tree L

Band 4: soil ~ . soil L
Band 3: water ~ . water L

Classify oh| = Delete Al Paste Style
Histogram value range |1 Yo Ii” to |100 % li”

MNote that band values are assumed to represent dass fraction/propability values in the 0 to 1 range. L
The sum of &ll values for a single pixel should add up to 1. Live update




E EnMABox — Raster Layer Styling

151x Raster Layer Styling g X
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EnMABox — Spectral Index Greator

" Spectral Index Creator - O *

Epectral raster layer | g enmap_berlin.bsg w

’:’ Exte n S i\/e i n d eX | i St Spectral Indices Band Mapping Additional Index Parameters
ta ke n fro m [[] spectral data is scaled by factor Estimate

Vegetation Burn Water Snow Drought Urban Other

AwesomeSpectral INAiCeS | mummmniamer .

. ARVI: Atmospherically Resistant Vegetation Index :
p rOJ e Ct . ATSAVI: Adjusted Transformed Soil-Adjusted Vegetation Index Clear Selection
BMNDVI: Blue Nermalized Difference Vegetation Index
BWDRVI: Blue Wide Dynamic Range Vegetation Index
ClG: Chlorophyll Index Green
CIRE: Chlorophyll Index Red Edge
CVI: Chlgrophyll Vegetation Index
DVI: Difference Vegetation Index
EVI: Enhanced Vegetation Index
EVI2: Two-Band Enhanced Vegetation Index
Ex(G: Excess Green Index
GARI: Green Atmospherically Resistant Vegetation Index
GEMNDVI: Green-Blue Mormalized Difference Vegetation Index
GDVI: Generalized Difference Vegetation Index
GEMI: Global Envirenment Menitoring Index
GLI: Green Leaf Index
GMNDVI: Green Neormalized Difference Vegetation Index
GRMNDVI: Green-Red Normalized Difference Vegetation Index
GVMI: Global Vegetation Moisture Index
IRECI: Inverted Red-Edge Chlorophyll Index
MCARI: Modified Chlorophyll &bsorption in Reflectance Index hd

Select all

Credits: the above list of indices and formula notation was adopted from the Awesome Spectral Indices project, that provides a ready-to-
use curated list of Spectral Indices for Remote Sensing applications.

lOutput raster layer | Ssve fo femporary |




EnMABox — Raster Math

"\ Raster Math

Parameters | Log

\/ |
"’ aSyIIllIllpy Code
1 Available data sources | Code Snippets

Q

scripting with data T —
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hires_berlin =" hires_berlin.bsq [EPSG:32633]

landcover_b... (2 landcover_berlin_point.gpkg [EPSG:32633]
landcover_b... C2 landcover_berlin_polygon.gpkg [EPSG:32633]
veg_cover_fr... C3 veg-cover-fraction_berlin_point.gpkg [EPSG:32633)

| Operators | Data [ Metadata ‘Waveband locator

Raster math

Perform mathematical
calculations on raster layer
and vector layer data. Use
any NumPy-based arithmetic,
or even arbitrary Python
code.

See the RasterMath

cookbook recipe for
detailed usage instructions.

Code

The mathematical calculation
to be performed on the
selected input arrays.

Select inputs in the available
data sources section or use

the raster layer R1, ..., R10

| | ; I * I / I
and vector layer V1,
< L > 1 = I = ]
4 4 In the code snippets section
you can find some
Grid [optional] prepdefined code snippets
‘ ready to use.
See the RasterMath
Block overlap [optional] cookbook recipe for
detailed usage instructions.
| Mot set
Monolithic processing [optional] Grid
The destination grid. If not
> fr s e specified, the grid of the first
Output raster layer raster layer is used.
|[save to temporary file] 32-bit floating-point
v/ | Open output file after running algorithm inputs
[ 0%

| Cancel

|Advanced " |Run as Batch Process...

| ‘ Close | ‘ Help




EnMABox — Advanced Spectral Library Tools
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M GEE Time Series Explorer
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EnMABox — Programming Interface

EnMAP Cookbook
B8 HUB Datacube Cookbook
= General
O Raster dataset
‘Open a raster dataset from file

Open a raster dataset from
GDAL dataset

Close a raster dataset

‘Get raster metadata

Set raster metadata

Get and set no data value
Get raster hand

Read raster data

Write raster data

Loop through all raster bands
Convert avector to a raster
Clip a raster with a vector
Calculate zonal statistics
Create raster from array
Create memory raster

Replace no data value of raster
with new value

[ Raster band dataset
VectorData

= Grid

(2 Extent

[ RasterDriver

= Projection

[ MapViewer

HUB Workflow Cookbook

Clip a raster with a vector

Clip a raster with the extent from a vector.

import enmapboxtestdata
from hubdc.core import *

rasterDataset = openRasterDataset(filename=enmapboxtestdata.enmap)

vectorDataset - openVectorDataset(filename-enmapboxtestdata.landcover_polygons)

grid = rasterDataset.grid().clip(extent=vectorDataset.extent())

clipped = rasterDataset.translate(grid=grid, filename='raster.tif', driver=GTiffDriver())

Note that the result raster grid is snapped to the original raster grid to prevent subpixel shifts.
Because of this, some vector geometries may slightly lap over the grid borders.




EnMABox — Conclusions

» Free and open-source EO toolbox with extensive GIS functionality

» Good solution for processing imaging spectroscopy data from EnMAP,
PRISMA or other imaging spectrometers

» GUI-based functionality for many advanced imaging spectroscopy
applications

» New approach for working with spectral libraries
» Good solution also for the work with multi-spectral data

» Good example how FOSS plugins for QGIS offer excellent possibilities
for EO data analysis
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@ Contact

“ For detailed information, installation, application tutorials have
a look at https://enmap-box.readthedocs.io/en/latest/

“ Or write us: enmapbox@enmap.org


https://enmap-box.readthedocs.io/en/latest/general/contribute.html
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