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Remote sensing very briefly

Satellite photos and Remote sensing

Comparison of Landsat 7 and 8 bands with Sentinel-2
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Most cameras and people see in just RGB

Satellites see in lots of “colors”
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More bands = more info in the image
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Remote sensing very briefly
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Russian aircraft carrier Admiral Kuznetsov Contains modified Copernicus Sentinel data [2016]
300 meters and support vessels - November 22nd, 2016 Processed by Pierre Markuse



xarray and NetCDF

temperature precipitation latitude longitude
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@\ can open and view NetCDF format

ARCGIS use NetCDF format in Space Time Pattern Mining toolbox



xarray and NetCDF

1 da = xr.open_dataset( 'Sentinel 2 NDVI.nc")
2 data=da[ 'NDVI' ]
3 data.sel(time='2019-05-11").plot(cmap="BrBG")

band =1, tlme = 2019 05-11
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xarray and NetCDF

1 data.sel(time='2019-05-31").plot(cmap="BrBG")

band =1, tlme = 2019 05- 31
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1 data.sel(x=34.99, y=31.93, method='nearest’').plot( marker='o’',ylim= [0,1])

band =1, y = 31.93002709407829, x = 34 9899699 __
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1 data.sel(x=34.91, y=31.01, method='nearest’').plot( marker='0',ylim= [0,1])

band = 1, time = 2019-05-3
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xarray and NetCDF

After_the Fire=data.sel(time='2019-05-31")
Before the Fire=data.sel(time='2019-85-16")
Where was_the fire= After_the Fire - Before the Fire
Where was_the fire.plot(cmap="BrBG")
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xarray and INCA

import xgeo
da=xr.open.dataset()
dsout=da.geo.subset(vector file = "polygon.shp™)

3
4 dsout.geo.stats()

N B

NDVI_mean NDVI_std NDVI_min NDVI_max

band time

2019-05-11 0.355246 0.112137 0.084895  0.759119
1 2019-05-16 0.277801 0.070474 0.097070 0.601854

2019-05-31 0.283891 0.068523 0.099077  0.526218




INCA

Integrated Nowcasting through Comprehensive

INCA non
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INCA

Short-term forecast for HFC (INCA EC based)
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INCA Data processing

THE IMS Release the information IN BIN FORMAT
WITH PYTHON CODE

- Exporting time series of one point is very slow 3 minute for 310 day

- we have time series million point to Export for Environmental

epidemiology study

- USE xarray to convert THE DATA TO NETCDF AND TO READ it 3 hours
for all point



INCA Data processing

INCA_data_list =["INCA_TT_ANA_201001010600.bil", ] ‘ More file
for INCA data in inca_file:

yyyy = int(INCA_data[12:16])

mm = int(INCA data[16:18]) # get month

dd = int(INCA data[1l8:20]) # get day ‘ Get the date of the Raster
HH = int(INCA_data[20:22]) # get hour

MM = int(INCA data[22:24]) # get minute

date = datetime(yyyy,mm,dd,HH,MM,0)

Array = readbil(INCA_data,100.)
INCA = xr.DataArray(INCA Array, dims=[‘'x", 'y'], coords={'time’':date})
INCA data list.append(INCA_ Array with date)

INCA_REDY_Xxr = xr.concat(INCA_data list, 'time')
INCA REDY xr.to netcdf('INCA.NC"')



xarray and INCA
1 INCA = xr.open_mfdataset( INCA.nc")

2 DATA = INCA["TT mean"].sel(time=slice('2013-085-31", '2014-05-31"))
3 DATA.sel(time='2013-06-01").plot(cmap="coolwarm")

time = 2013-06-01
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1 INCA = xr.open_mfdataset('INCA.nc")
2 Time_series = INCA["TT mean"].sel(time=slice('2010-01-01"','2012-01-01"))
2 Time_series.sel(x=3, y=4).plot()
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xarray and Dask

Every operation in xarray is parallelized with Dask

8 8 8
Dask adds two major features to 5|/ (€00 | (x.01 | (x,02
N u m Py: 5 ('x',1,0) ('x',1,1) ('x',1,2)
Parallelized: use all your cores 5| 0,20 | (.21 | (%22

Out-of-core: streaming operations

500 (x,3,0) || (x,3,1) || (x,3,2)

Dask scales up (to a cluster) and down
(to a single machine).

To use Dask in xarray, users specify o £ B B A e Ea B e £ B e p e
chunks or call Slolele Sloleleleleletstelels ;
open mfdataset (). W\ S ) B




xarray related projects

- Datashader, geoviews, holoviews, : visualization packages for large
d a t a time: 2011-08-16 12:00:00 a



https://datashader.org/
http://geo.holoviews.org/
http://holoviews.org/

THE END

yaron1205@gmail.com



