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Accumulated water from Tuesday till
Thursday morning will be from 80-
180/200 I/m?2.

Floods happened in the night on
14t July 2021
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ricatastrophe in Nordrijein-Westialen und Rheinland - Pfalz

Betr ~grkreme

Flying hours
24 (utility craft),
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Artificial
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Artificial neural network
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Source:zekiah.com
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GER_Erftstadt_floodsJul2021 Google Earth Engine
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// CLASSIFY WATER

var classifyWater = function(img) {
var vv = img.select('VV_Filtered');
var water = vv.1lt(-16).rename('Water'); //Identify all pixels below threshold and set them equal to 1.
//All other pixels set to ©
water = water.updateMask(water); //Remove all pixels equal to ©
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Flood detection by means of Aerial photography mosaic of Raw output of flood detection by
Machine learning based on Erftstadt as of Friday, 16" and means of Deep learning

Sentinel-1 (SAR image), 10 m Sunday, 18t July 2021, RGB,
resolution on July, 16" 2021 0.15 m resolution
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Source:zekiah.com
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CNN — Convolutional Neural Network

Deep Learning Neural Network
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) Hidden Layer @ Output Layer @ Input Layer

Source: www.medium.com Source: https://towardsdatascience.com/
X_train = X_train.reshoape(-1,28,28,1)
X_test = X_test.reshape(-1,28,28,1)

model tf.keras.models.Sequential() »

model .add(tf.keras.layers.Conv2D(32, (3, 3), padding = "same', activation=tf.nn.relu,
input_shape=(28, 28, 1))) # 28+28+3

model .add(tf . keras.layers.Dropout(8.5)) # 28+28+3

model .add(tf .keras. layers. MaxPooling2D((2, 2))) # J4*14+

model .add(tf . keras.layers.Conv2D(64, (3, 3), padding = “same’, activationstf.nn.relu)) # 14»

model .add(tf.keras.layers.Dropout(8.5)) #

model .add(tf . keras. layers MaxPooling2D((2, 2))) »
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Deep learning in the everyday work
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Deep learning in the everyday work

f Geoprocessing w I X|[ = jupyter DE_Flood_damage_with_MaskRCNN_model Last Checkpont 0406 2021 (autosaved)
o B Ver wed GA Feme aiss e @ Detect Objects Using Deep Learning @
(© Export Training Data For Deep Lear... ()| = + * @ ® 4 ¢ W 8C» o ~ =
ArcGIS® Pro P [
i arameters Environments
Parameters Environments @ | ~  Flood damage detection with Mask RCNN model @
* Input Raster AN :::Z':r:;iffiem import MaskRCNN, prepare_data ¥, |ﬁput Raster
| 'l In [2]: data = prepare_data(path=r'C:’ q
batch_size = 4, ) A -
Additional Input Raster chip_size = 400) #chip 408, stride @
| _l In [3]: data.show_batch(rows = 2, alpha = 0.3, statistics_type='DRA')

QOutput Detected Objects

* Qutput Folder

Input Feature Class Or Classified Raster Or Table

Class Value Field

pgthon "" ‘ | Arguments

Model Definition

Buffer Radius O‘ In [4]:  model = MaskRCNN(data) #model = MaskRCNN(data = data, pointrer| Name Value
Input Mask Polygons In [5]: 1r = model.lr_find()
| 'l > D Non Maximum Suppression
Image Format e -
70
| TIFF format '| es
Tile Size X | 256 8
. Tile Size Y 256| 5:0

|
.A Stride X | 128 as
Stride ¥ | 128 “e

|

106 1e0s le04 103
Jupyter 5
Reference System o
In [6]: | # Training
Map space 'l model.fit(3e@,1r =1r) #model . Lr_find() #model.fit(epochs=18,
[ ] output No Feature Tiles epoch train_loss valid_loss time
. Metadata Format 0 4196047 3385234 0046
| RCNN Masks 'l 1 2805269 2355183 00°46 -’r;\ R -
@ Run - 2 2.07T0822 1951641 0046 u un
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DLR — Emergency Mapping & Disaster Monitoring -

f DFD




DFD-GZS 2021 - Folie 13

Osweiler

Mompach

Herborn

Raw output of flood detection by means Results after post-processing
of De Iearnlng
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11 years helping countries
around the world in
emergency response

Center for Satellite Based Germany's flood emergency in July
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http://www.zki.dlr.de/

Sunday, 25" July 2021
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October, 29™ 2021

il

Center for Satellite Based Crisis Information
- Emergency Mapping & Disaster Monitoring —




DFD-GZS 2021 - Folie 18

Facts
O

S S
O O
* Floods on 15™ July 2021 caused 182 casualties in North 56,000 37380 Cl }
Rhine-Westphalia and Rhineland-Palatine. Inhabitants Qs el F

posessions

Source: www.swr.de

» Maps were an excellent instrument for decision makers
and rescue operations.

» Important to have an expert of safety research for the
know-how transfer on the ground.
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* Flood damage is estimated at 29 million EUR.
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Responding to the flood emergency in Germany with the use of
high tech from the space

Gina Schwendemann

gina.schwendemann@dir.de

zki@dlr.de
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