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09:30 Prezence, obcerstveni 11:20 Metodika pro budovani
docasnych retencnich prostor a
nouzovych cest odtoku

projektu ) Ing. Katefina Skvafilova - FSV CVUT
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10:30 Atlas IDF
Ing. Filip Strnad, Ph.D. - FZP CZU 12:00 Kategorizace urbanizovanych

Gzemi a mapy zmén IDF
doc. Petr Kavka, Ph.D. a Ing. Ludék Strouhal,

10:00 Uvodni slovo, pfedstaveni

11:30 Prestavka, obcerstveni

11:00  Vlivzmény srazkové aktivity v

dﬁsledku Vyvoje klimatu na Ph.D. - FSV CVUT
kapacitu stokovych siti 3 )
Ing. Katefina Skvafilova - FSV GVUT a Ing. 12:30  Konec setkani a pripadna diskuze

Ivana Strnadovéa - AquaProcon
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

Motivace

e Uurbanizovana uzemi jsou dnes Castgji vystavena hydrologickym
extrémum v podobé privalovych povodni a sucha

o kratkodobé navrhove srazky byly znacne zastaralé - na bazi Trupla
(1958), pripadné Hradkovy modifikace

e pro mala povodi a navrhovani opatreni ve volné krajine jsou ze
stani¢nich méreni a radarovych odhadu odvozeny Sestihodinové
prubéhy srazek - viz rain.fsv.cvut.cz

e pro urbanizovana uzemi jsou kliCové navrhové maximalni intenzity se
subhodinovou délkou trvani

« snaha aby reflektovaly zménu klimatu
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

Motivace
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igure 2. Dependency of hourly rainfall extremes on dew point temperature taken 4 h before the rainfall measureme Figure 3. Intensity profiles of tracks of convective rainfall of different durations and for surface temperatures in the range
a) The results for 15 years of data from 28 stations in the Netherlands and (b) the results from a 118year time series (a) 9-14°Cand (b) 16-22°C. Colors from dark blue to bright red indicate tracks of durations from 5 to 60 min, respectively.
rom Hong Kong (reproduced from Lenderink et al. [2011]).

Westra, S. et al. (2014) Future changes to the intensity and frequency of short-duration extreme rainfall,
doi:10.1002/2014RG000464.
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

Motivace

» Extrémni kratkodobé srazky se obecne s oteplovanim pravdepodobne
zesiluji, a to Casto rychleji nez denni extremy.

» Pokud budou kratkodobé extrémy zesilovat, poroste i riziko a zavaznost
privalovych povodni, zejména v mestském prostredi a u malych povodi.

Westra, S. et al. (2014) Future changes to the intensity and frequency of short-duration extreme rainfall,
doi:10.1002/2014RG000464.
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

Motivace

TABLE 1. Percentage of stations with increasing, decreasing, statistically significant increasing, and statistically significant decreasing
trends in Rxlday and Rx5day based on the Mann-Kendall test over the IPCC ARG reference regions (Iturbide et al. 2020) during the
1950-2018 period. Values higher than the upper 97.5th percentile from the 1000 bootstrap realizations under the no-trend null hypothesis
are shown in boldface. There are no regions in which the percentage values lie below the lower 2.5th percentile of these bootstrap

distributions.
Rxlday Rx5day
No. of Increase Decrease  Significant Significant  Increase Decrease  Significant Significant
Reference regions — stations (%) (%) increase (%) decrease (%) (%) (%) increase (%) decrease (%)
Northwest North 89 43.8 56.2 34 4.5 554 449 9.0 22
America (NWN)
Western North 218 60.6 39.4 4.6 28 537 46.3 55 3.2
America (WNA)
Central North 270 74.8 252 12.2 0.7 75.6 244 115 0.0
America (CNA)
Eastern North 269 729 271 9.3 0.4 79.2 20.8 134 0.7
America (ENA)
Northern Central 44 61.4 38.6 114 0.0 61.4 38.6 Ol 0.0
America (NCA)
Northern South 39 64.1 359 2.6 0.0 82.1 17.9 2.6 0.0
America (NSA)
Northern 1988 76.1 239 144 1.2 79.9 20.1 18.4 L1
Europe (NEU)
Western and central 1236 65.0 35.0 6.6 1.1 63.0 37.0 10.0 24
Europe (WCE)
p— s o e . Eastern 163 73.6 26.4 74 1.8 79.1 20.9 14.7 0.6
(O Non-significant increase @®  Significant increase Europe (EEU)
Non-significant decrease @  Significant decrease Mf;‘;i.?g?““’“ e e 7 3 w7 93 e >

Summary of Mann—Kendall trend analyses for the period 1950-2018. Maps of locations of stations with trends for Rx1day. Significance of trends
was determined by a two-sided test conducted at the 5% level. 1 denni ro¢ni maxima
Sun et. al (2021) A Global, Continental, and Regional Analysis of Changes in Extreme Precipitation, DOI: 10.1175/JCLI-D-19-0892.1
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho
Motivace

o

TABLE 2. Percentage of stations with statistically significant positive or negative association between extreme precipitation (Rx1day and
Rx5day) and global mean surface temperature (GMST), and the median sensitivity of extreme precipitation to a 1 Kincrease in GMST for
IPCC ARG reference regions during the 1950-2018 period. Values significant at the 5% level are shown in boldface.

Rxlday Rx5day
Significant Significant Sensitivity Significant Significant Sensitivity
Region name positive (%) negative (%) (% K™) positive (%) negative (%) (% K™Y
Northwest North 6.7 4.5 =19 124 0.0 0.1
America (NWN)
Western North 7.3 23 5.5 6.0 0.9 54
America (WNA)
Central North 14.1 1.1 8.7 13.0 0.4 9.9
America (CNA)
Eastern North 9.3 0.0 8.7 134 0.7 7.9
America (ENA)
Northern Central 23 4.5 1.0 6.8 23 —1.6
America (NCA)
Northern South 0.0 2.6 0.2 0.0 2.6 29
America (NSA)
Northern Europe (NEU) 16.5 1.4 8.8 20.6 1.2 9.3
Western and central 121 1.1 59 14.5 L5 55
Europe (WCE)
Eastern Europe (EEU) 17.8 1.2 13.0 18.4 0.0 12.1

28 20 -15 -10 -5 0 5 10 15 20 28
Sensitivity (%/K)

Estimated local sensitivity of precipitation extremes to temperature change (percentage
change per 1K increase in global mean surface temperature) during the period 1950-2018
for Rx1day. Sun et. al (2021).
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

Motivace

e Extremni srazky se celkové zintenzivnuji: pro max. 1denni uhrn autofi
nachazeji rostouci trend na globalni i kontinentalni urovni

e Extrémni srazky silné souviseji s oteplovanim: statistické modelovani s
globalni primérnou teplotou (GMST) ukazuje, Ze medianové extrémni
srazky rostou asi 0 6,6 % na 1 K pro Rx1day. To je zhruba v souladu s
fyzikalnim oCekavanim podle Clausiusovy—Clapeyronovy rovnice.

Sun et. al (2021) A Global, Continental, and Regional Analysis of Changes in Extreme Precipitation, DOI:

10.1175/JCLI-D-19-0892.1
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

Motivace - ——
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Temperature scaling of rainfall intensities. Apparent scaling of rainfall intensities with dew-point temperature at daily (panel
a), hourly (panel b) and 10-min (panel c) resolution for the Netherlands, showing the 99.9th, 99th and 90th percentiles.
Note that panel ¢ has a different y-axis scale to panels a and b. The figures show the gradual change in apparent scaling
rates from the Clausius—Clapeyron (CC) rate for daily precipitation to twice the CC rate (2CC) for 10-min rainfall extremes.
Data from the RoyalNetherlands Meteorological Institute (KNMI).

Fowler, H., J., (2021) Anthropogenic intensification of short-duration rainfall extremes, doi:10.1017/9781009157896.
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

Motivace

e Extrémni srazky pfi oteplovani zesiluji zhruba tempem odpovidajicim narustu
atmosférické vihkosti

e \/ nékterych regionech modely s vysokym rozliSenim, pozorovaneé trendy |
teplotni Skalovani ukazuji jesté silngjSi narust kratkodobych subdennich
extrému, misty aZz dvojnasobny oproti oCekavani zalozenému pouze na
zmene vihkosti.

e Je pravdéepodobné, ze kombinace vétsi intenzity a vétsiho prostorového
rozsahu muze vyrazné zvysit celkové srazky z jedné udalosti.

e Ukazuje se, Ze narUst subdennich srazek souvisi alespon lokalné i se
zesilovanim privalovych povodni, coz ma zasadni vyznam pro adaptaci.

e potieba adaptace infrastruktury

e zlepSeni odvodnovacich systému
e integrace téchto poznatku do planovani mést a krajiny

Fowler, H., J., (2021) Anthropogenic intensification of short-duration rainfall extremes, doi:10.1017/9781009157896.
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

O projektu

e Vytvorit navrhové srazky s ohledem na oCekavanou zménu klimatu,
které jsou nezbytnym podkladem pro navrh a posouzeni adaptacCnich
opatrfeni snizujicich dopady srazkovych extrému v urbanizovanych
uzemich.

e Pro zpracovani byly vyuzity staniCni a radarova data srazek z
pfedchozich i sou€asnych projektu v€etné subhodinovych navrhovych
srazek, které byly zpracované v ramci projektu PERUN.

e Pro odhad vlivu zmény klimatu byly pouzity 1Th CORDEX RCM -
scénare rozklastrovany - vybrana pesimisticka skupina, Aladin se
dodélava

e V ramci Atlasu IDF vznikly navrhoveé srazky o dobe trvani od 15 min do
24 h a dobe opakovani 2 az 100 let pro vyhled 2050 a 2085.

e Byl vytvoren geostatisticky model, na jehoz zakladé jsou popsany
zmény IDF kFivek unikatné pro celou CR v ramci souboru map.
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

O projektu

e Kvantifikace dopadu zmény klimatu a vyhodnoceni bilance v
urbanizovanych uzemich byly dokumentovany prostrednictvim
matematického modelovani systému odvodnéni s ruznymi scénafi
zapojeni HDV/MZI

e Pro simulace byly zvoleny 3 lokality - Bukovno, PeCky a Béchovice

e S vyuzitim vysledkd z modelovani byla vytvofena metodika k
zadrzeni/lusmeérnéni odtoku z privalovych srazek

e Metodika popisuje budovani doCasnych retencCnich prostor a
nouzovych cest odtoku, tak aby se minimalizovalo zaplaveni
urbanizovaného uzemi
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Adaptace urbanizovanych uzemi na pfivalové povodné a sucho

O projektu

e Mapa kategorizace urbanizovanych uzemi (intravilanu obce)

e komplikované oblasti z hlediska urCeni odtokovych charakteristik -
hodné zpevnénych ploch - vyrazné vyssi odtoky

e doposud neexistence uceleného datového podkladu

e Krome prostoroveho vymezeni urbanizovanych uzemi budou k dispozici
| charakteristiky souvisejici s rizikem povrchového odtoku

e Jako vedlejsi produkt vznikla kompletni detailni vrstva vyuziti Gzemi CR
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Podékovani spoluresitelim

e prof. Martin Hanel, Ph.D. a Ing. Filip Strnad, Ph.D. (FZP CZU)

e doc. Petr Kavka, Ph.D., doc. David Stransky, Ph.D., Ing. Ludéek
Strouhal, Ph.D. a Ing. Katefina Skvafrilova (FSv CVUT)

e Ing. Tomas Metelka, Ph.D. a Ing. Ivana Strnadova (AquaProcon)
e Mgr. Petr St&panek, Ph.D. (CzechGlobe)

e Ing. Adam Vizina, Ph.D. (VUV TGM)
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Dekuji za pozornost

'srurb.vuv.cz |

vuv
TGM
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