On-going Monitoring of Surface Water

Grega Milcinski, Anze Zupanc
Sinergise/Sentinel Hub
grega.milcinski@sinergise.com
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Pixel Coordinates: Lat: 37.895357, Long: 32285677
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Search water bodies
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BLUEDOT

Search water bodies

Theewaterskloof Dam (South
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Search water bodies
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BLUEDOT Water Observatory

e 7.000 water bodies

— New data according to water risk ranking map (Aqueduct project,
WRI)

— Goal 20-30.000 water bodies (could be expanded to all if DB is
available)

e Sentinel-2 data



S2L1CWCSInput

¢ (o)
|

=Y

eop.datal's2_I2a']

AddCloudMaskTask
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\ EdgeDetectionTask

eop.data['edges']







Water Level in %

Theewaterskloof Dam's Water Level
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DON'T LET THE
PERFECT BE THE
ENEMY OF THE
GOOD.
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Classification App

Welcome mbatic

Active classifier: Water-body ~ Wrong clas$ = Bi:=- = Q

P R Q & clean

Automatically detected water
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Classification App

Welcome mbatic

Location; Beja, Tunisia

Actual areas covered with water




Classification App

Location; Beja, Tunisia

Date: 2017-02-03

-“-_

Active classifier: Water-body ~ Wrong class -5 B & wp

PR R K Q& clen

Contributors will mark wrongly detected
areas

Welcome mbatic




It’s not a rocket science



Cost of operation

3-5 man-weeks

400 EUR for initial processing

50 EUR/month for cloud infrastructure
100 EUR/month for Sentinel Hub



It was never easier to get into EO



It was never easier to get into EO

Large volumes of good quality free data
Cloud infrastructure
Open-source machine learning tools

Research papers



It was never easier to get into EO

Large volumes of good quality free data
Cloud infrastructure
Open-source machine learning tools

(Some) research papers
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How it works + . o >
Crones All fields - 2018 - -+ Random beautiful fields

Data for the year 2018 or 2017, 2016

in USA and Europe-

Total size of fields, ha Total number of fiel

376.8M 60M o :

Countries ranking 3
Country ¢ Size* Numbers* vl <
USA 173M 16M
Ukraine 35.9M 2M
France 27.5M ™ +
Germany 18.2M AM ‘
Poland 14.8M aMm =

Show all 44 countries ¢ <

Crops ranking
Sparta

# Crop* Size* Leader#
Maize 89.8M USA
© Grass 83.8M USA A Myl
© Wheat 67.1M USA
@ soybeans 52.6M USA _ o e KaAoy

© Alfalfa 14.9M
M NI

Show all 27 crops +

Popular crops in largest countries

(@ mapbox | Powered by Onesoil™




Pull requests Issues Marketplace Explore

sentinel-hub / water-observatory-backend @ Watch- 4 o Unstar 2 Yrork 1

<> Code sues 0 Pull requasts 0 rojects 0

Branch: master = water-observatory-backend | example | example-optical-water-levei-extraction.ipynb Find file  Copy path
Anze Zupanc First fthe B 1 back Bacfhay

(4] Lutor

1.63 #8 Download History (= B

in [1]: Aimport satplotlib as mpl
mpl.usel Ag )

import matplotlib.pyplot as plt

vore loasd

In [2]): roload ext

In [3]: import pumpy as np
from datetime import datetime
from shapely.geometry import ahape
fran sbapely.wkt impoct loads

ilmport urllib.request as request
import json

In [4]: import sys
sys.path.append| Jage ')

from visualisation import plot water body

from geom_utils import get bbox, get optimal resolutior
fron sh_requests import get optical data, go reque
from 82 water_extraction ispart uxtract surface water ar

vetro

get 52 wmsrequest

a per framm, sorface water area with

Surface water level extraction example

This notebook demonstrates how to run water detection algorthm and extract surface water level for a single reservoir in a given
time intorval. The neccessary mput is

« shapaly polygon of reservoir's nominal outine,
* time

Rogquirements: Sentinel Hub account (trial avallable and sufficient] with configuration based on Python scripts template, See
ADME for more datailed instructions.

Inputs

1 in South Alrica on Mav 31. 2017, We can obtain the dam's

In this example we'll sxtract surface water lovel of Wernnarahos



It's funny but it looks like the roles of Sinergise and the
research institutes are swapped. We are presenting an open-
source tool with an example that can empower individuals,
entrepreneurs, etc. to enter the field of EO and make a
difference in their wallets, while the research institutes are
simply presenting results of their know-how and sending a
message that private companies usually do (“we're the best,

buy our services”).
Anonymus guy, Sinergise



Conclusion

It’s possible to do operational services — do it.
Share your research.



https://github.com/sentinel-hub/eo-learn
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VECTOR
e.g. SuperPixels

DATA_TIMELESS MASK _TIMELESS VECTOR _TIMELESS

e.g. DEM €.9. LULC map

e.g. LULC map
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Confusion Matrix




More info

* https://water.blue-dot-observatory.com
* https://github.com/sentinel-hub/water-observatory-backend

* https://github.com/sentinel-hub/eo-learn
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Rendering  Effects

s

Custom
Craata custom rendedng

Color Infrared (vegetation)
Based on bands 84,3

False color (urban)
Based on bands 12,114

Agriculture

Based on bands 11, 8A and 2

Vegetation Index :
Based on combination of bands (B8 - B4)(BS +
B84)

Moisture Index

Based on combination of bands (B8A - 511)/(B8A,

+B11)

Basad on bands 1242

Bathymetric
Based on bands 4,31

Based on bands 12,11,8A

SWIR

Basaed on bands 12.8A4
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Florida Keys after Irma, 13/9/17, Zachary M. Labe,
-~ @ZLabe, Copernicus



