Assessing flood risk for urban areas in the Lower Don River
using GIS and Remote Sensing
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Satellite imagery was used to id
urbanized areas in the floodplal
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territories that are at the most risk, flood wave speed, time requ1red to\reach a particulaj F
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River was de eloped using FLO 2D cel lular automa a<based model (FLO-: 1 L'ﬂﬁ
alternative flood scenarios were formulated baséd on recorded floods sta istics and tested *’xlﬂ‘t
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B A w ‘Q ol : andsat imas on of the Rostov Oblast in the considered

X mm o P - on within the study area, especially
g followmg the global urbanization trend

from 1985 to 2013.

lg 4 'J100fyear“flood thntenSIty T ?’ :
flood routing model FLO-2D was used to define flow characteristics, delineate flood threatened areas and assess
elec éd for the simulations: 1) 1917 flood; 2) 1979 flood 3) 20-year flood ( % probability); 4) 100-year flood (1% pr bab1l1ty) 5) 1000-year flood

,1% probability). Flood mten51ty, getermlned by flow depth and’maximum flow velocity, was selected as an indicator of flood hazard.
' ' med1um low) were dlff erentiated to indjcate flood rlsk Taking the 100-year flood simulation as an example, we //
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- developed flood risk ps for the five simulated scenarios -"?‘v" comblmm urbamzed areas identified through remote sensing for both
cs1dered years. As a re sult flood-prone urbanized terrlt ies for each scenario were\a\qmred (Table 1). The tﬂ(errltory of the flood- Wu1l up

mcreas d-from 1 185 to 2013 for each scenario. Total Flood intensity, km?
j affected
area, km?

Low  Medium  High

1985 88,92 10,22 45,07 33,63
set ements located here many ex1stmg newly cc nstructed v1llages will be 1917 flood ‘ ’ ’ ’

_ 2013 121,17 16,38 62,43 42,36

submerged in all scenarios. Simutatio owed that no histor al large settlements / 1985 18 81 702 1076 1.03
are endangered, since they are _-l'*'- on uplands outside the teodplain (e.g. / 1979 flood 2013 19,04 7,85 10,18 1,01
ostov-on wever, the existing development trategy and / 20-year 1985 64,15 14,58 38,27 11,30
meration suggest city expan51on to the floodplal flood 2013 84,59 22,50 51,85 10,24
areg ement: 100-year 1985 80,28 11,46 44,71 24,11
whic; flood 2013 107,74 15,82 63,45 28,47
Batdysk or Volgodonsk, can be characterized as unsafe areas. The terr1tor1es dlrectly 1000-year 1985 92,42 9,26 42,11 41,05
| | flood 2013 126,48 14,42 59,98 52,08

downstream the Tsimlyansk Dam were identified as the risky.

Table 1/ : Urbanization on the flood-prone areas

Conclusion

e urban expansion to the.
the dam cannot guarze ntee safety of the newly developed ii
urbanized areas within‘in the Lower Don floodplain with high
found that generally small villages on the river bank within the w
territory right under the dam. Currently most of the large historica

’ orically inhabited floodplain areas became possible due to the onstruction of the high-pre | lyansk dam, however,

frastructure downstream and communities must be aware of the risks . The most hazardous

st flood hazard risk were defined, by simulating flood intensity for five scenarios. It was

ide part of the floodplain would experience the most intense flood, together with the
cities lie within the safe uplands, however, some newly built settlements are situated

' t be submerged in case of severe flood. The results acquired

rs, local population), but also to a broader research communi

References

EM-DAT: Emergency Events Database (2016). International Disaster Database, Brussels, Belgium:
FLO-2D (2016). Flood routing model.”Accessed June 25, 2016. URL: http://www.flo-2d.com/
Lagutov, V. and Lagutoy, V. (2011). The Azov ecosystem: resources and threats. In Lagutov, V. (Ed.’ ironmental Security in Watersheds: The Sea of Azov, pp. 3-62, Springer, Netherlands

ROSSTAT (2014). YucneHHocmb 'HaceneHus Pocmosckol obaacmu Ha 1 aHsapsa 2014 2oda[The population of the Rostov region on January 1, 2014]. Territorial authority Federal State Statistics Service of the Rostov region.
Rosvodresursy (2013). lNpaBuna ncnosb3oBaHMA BOAHbIX pecypcoB LiumnsaHckoro sogoxpanuamuia [Tsimlyansk Reservoir water-resources Regulations].

versite Catholique de Louvain. Accessed June 25, 2016. URL

[])



http://www.emdat.be/

