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Systems”
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Project Partners

1. Riga Technical University, Latviag y,

2. Institution of the Russian Academy of
Sciences St Petersburg Institute forSciences St.Petersburg Institute for
Informatics and Automation of RAS, Russia
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Project Adresses

Monitoring and control of cross-border natural-
technological systems in normal and
emergency situations by using data from bothg y y g
ground-based and space facilities:

Technology development- Technology development

- Demonstration of application possibilities
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Existing Methodologies and Tools

1. Satellite monitoring

Tasks solved:

1. statement of flooding fact

2. assessment of already 
caused damagecaused damage

3. subjective forecasts by experts
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Existing Methodologies and Tools

2. Long-term forecasting

Tasks solved:
• modeling based on• modeling based on 

weather forecasts models, 
snow cover, riverbed profiles,snow cover, riverbed profiles, 
soil types, etc.

• greater complexity, 
low reliability of initial data
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The Basic Idea
Short-term forecasting based on integration of ground-spaceShort term forecasting based on integration of ground space 
data

space initial data

d t f i

technique for images 
processing with Scanex
software

data fusion 
methods

forecasting using 
adapted hydrological 

ground-based
initial data

p y g
models and 

developed technique
technology for targeted 

l t f t k h ld
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Simulation Cycle

Short-term forecasting based on the heterogeneous data integration
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Initial Space Data

1 Di it l l ti d l b d1. Digital elevation model based 
on Pleiades and TerraSAR-X 
satellitessatellites

2 Satellite images of territory2. Satellite images of territory 
before the flood for refining 
current state of the riverbedcurrent state of the riverbed

3 Satellite images received3. Satellite images received 
during flood 
for refining digital elevation
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for refining digital elevation 
model



Initial Ground-Based Data

4. Statistical data:
hydrological characteristics 
of the river channel 
(Manning's number, 
fl t ffi i t)flow rate coefficient)

5 Dynamic data:5. Dynamic data: 
the river flow rate 
based on automatic measuring thebased on automatic measuring the 
water level by hydrological station 
(data available in real-time)
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Hydrological Model Based Flood 
ForecastingForecasting

Software complex includes LISFLOOD
- hydrological model developed by Hydrology Groupy g p y y gy p
of University of Bristol. LISFLOOD-FP has been used as a
research tool within the pre-operational European Flood Alert
S t b i d l d t th EU J i t R h C tSystem being developed at the EU Joint Research Centre.
Feature: a minimum of input data to obtain an acceptable

l l f f th f tlevel of accuracy of the forecast.
Simulation results: maps of flooding at specified times,

indicating the depth of floodingindicating the depth of flooding.
Feasible results are achieved with a term of the forecast

from 1 hour to 5 days
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The Problem of Flood around Daugavpils

Fl d d ti t lFlood damage compensation cost nearly 
1.3 million LVL to local governments 30.06.2013.

T t thTo compensate the 
spring flood damage 
1,281,506 LVL is 
allocated to the local 
governments from the 
extraordinary expensesextraordinary expenses 
budget.
The greatest 
contribution -
198 433 LVL - is 
designed to Daugavpils

"BalticFlows Partners and PMB Meeting, March 12-13, 2014, Riga, Latvia"
12

designed to Daugavpils.



Raster maps with water depths are created as a result of 
Processing Simulation Results

simulation

Vectorization with
Scanex Image Processor

GIS tools are usedGIS tools are used 
for automatic 
format 
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Comparison of the forecast and the actual situation
Input Data Correction

Comparison of the forecast and the actual situation
Operational imageOperational image
RADARSATRADARSAT--22

Flood forecast at the time 
of satellite image

The discrepancy Automatic adjustment of a 
digital elevation modelbetween the forecast and 

actual flooding

digital elevation model 
(lower ground level)
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Flood Simulation around Daugavpils
YY 20102010 YearYear 20132013 ((realreal timetimeYear Year 20102010
((historical datahistorical data))

Year Year 20132013 ((realreal--time time 
simulationsimulation))

Year Year 2013 2013 
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Flood Simulation around Daugavpils
2010 d 2013 gads (reāllaikaA ilA il 1515 20132013 A ilA il 116 20136 20132010. gads 
(vēsturiskie dati)

2013. gads (reāllaika 
modelēšana)

April April 1515, 2013, 2013 April April 116, 20136, 2013

2013. gads April April 1515 forecastforecast
for 12 hoursfor 12 hours

People are here
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Crowdsourcing based validation
2010 d 2013 gads (reāllaika15 īli 16 īli2010. gads 
(vēsturiskie dati)

2013. gads (reāllaika 
modelēšana)

15. aprīlis 16. aprīlis
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Crowdsourcing (User Data Application)

2010 d 2013 gads (reāllaika15 īli 16 īli2010. gads 
(vēsturiskie dati)

2013. gads (reāllaika 
modelēšana)

15. aprīlis 16. aprīlis
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Application of Operational Flood
Forecasting Results g

• Preventive activity planning

S f• Simulation of catastrophic

event: levee collapsep

• Decision support system:

i ti f ti
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