CTU i .
SR /‘t-/-‘-'

IN PRAGUE

Risk of sediment inflow into residential areas
and soil erosion measures.implementation
in the Czech Republic

Josef Krasa, Tomas Dostal, Petr Kavka,

DEPARTMENT OF IRRIGATION, DRAINAGE AND LANDSCAPE ENGINEERING
FACULTY OF CIVIL ENGINEERING, CZECH TECHNICAL UNIVERSITY IN PRAGUE

josef.krasa@fsv.cvut.cz






D s Kridlavky

SOIL EROSION RESEARCH AT CTU IN PRAGUE

T e

< - c‘:esl\'o .
¢l . Lesko
Sterreich \\ 1
| ? g
3

MOTIVATION IS/ IN CZECH LANDSCAPE HISTORY

Google f » {




CHANGE OVER TIME — LARGE
AND HILLY PARCELS IN CZECH
HIGHLANDS

Analyses of spatial extent of rill
erosion.

Manual rill digitizing.
Volumetric analyses.
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Bacova, M. & Krasa, J., 2016. Application of historical and recent aerial imagery
in monitoring water erosion occurrences in Czech highlands. Soil'and Water
Research, 11(No. 4), pp.267-276, DOI 10.17221/178/2015- SWRT_,__F_‘_*;':. g



http://www.agriculturejournals.cz/publicFiles/196778.pdfhttp:/www.agriculturejournals.cz/publicFiles/196778.pdf

VOLUMETRIC ANALYSES OF RILL EROSION




VOLUMETRIC ANALYSES
OF RILL EROSION

Using STM - Photomodeller Scanner,
- Agisoft Photoscan.

Handheld or UAV based picture taking.

Rill volume (c)

a) Original surface

b) DSM of the rill

c) Distance raster
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VOLUMETRIC ANALYSES OF RILL EROSION

We model continuously, but how much can be transported during a single event?

UAV volumetric study 2013

12 ha watershed/field 2000 m3 was in move at single field, 1.7 cm in depth
April 27 - rainstorm ,USLE" language - 250 t/ha
Seedbed condition Tolerable soil loss - 4 t/halyear

The model estimates may be heavily under/over estimated




We know - flesh floods and soil erosion are severe



We know - flesh floods and soil erosion are severe

Beside USLE approach, nationwide soil erosion monitoring
was started by VUMOP and SPU, filled in by Land Authority offices
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We know - flesh floods and soil erosion are severe

Problems of the database:
- no actual volumes (just estimated erosion intensity)

- partly coupled with rainfalls

DETAIL udalosti €. 112 hlasené dne 2.8.2012

Charakteristika udalosti

Datum: 28.7.2012, 17:00 a7 28.7.2012, 19:00

Typ: eroze vodni - plo3na

Po pfivalovém deté s velkym dhrnem srédZek (cca 60 mm) od 17:00 do 19:00 hodin a pozdéjsi dalSi Cetné srazky - doslo viivem silného proudu vody, ktery stekl z pfilehlych poli pres lesik a sil

Boftss domu v R4jové ke Skodé. Voda strhla téméF cely jizdni pruh na komunikaci spojujici Cesky Krumlov a Ceské Budéjovice.
Sraikové| = . T P
poméry: Cesky Krumlov-Pfisecnd, celkovy Ghrn: 99 mm

Vzniklé skody

Na plodinach:

Zadné

Na komunikacich:

l

Skoda na komunikaci - strzen témér cely jizdni pruh

Skodavzahradé

Na stavbéch, studnich a ostatni infrastrukture:

domu, poniceni zidky, plotu

Na vodnich ttvarech (vodni toky a plochy):

ne

Lokalizace

Mistni nazev:

Réjov

Celkova vyméra {odhad):

Katastralni izemi:

Réjov

Okres:

Cesky Krumlov

Fotografie

WEB application

[0 N\ (M0

./420"-'579,-/7\ \\

T

Mistni Setfeni

Datum: 30.7.2012, 11:00
PU-ing. JoseIqueév(?eqitgl), E—mail:josef.jak_es@mze.lz, Tel: 330301530

DEastnick g[kJJ{érlgs I Sediva (| ), E-mail: sediva@mze.cz, Tel: § 380
00 /M&0 - Milan Stindl ), E-mail: starosta@zl .z, Tel: © 380743119

Monitoring eroze zemédélské pudy
26.9.2013 13:46:46



We know - flesh floods and soil erosion are severe

How to deal with?




We know - flesh floods and soil erosion are severe

How to deal with?

Option 1: Cross compliance policy and other policies of EU
Option 2: Landscape structure change through Land Consolidation Projects

Cross compliance - GAEC standards In Czech — soil erosion
risk on farmland defined
by USLE

Zastoupeni kategorii GAEC na orné piidé v €R Doporugeni VUMOP, v.v.i.

Annual
tolerable rate 4 t/ha
: 2: 0 "'“‘**\;J\ ‘*‘H_fﬂ X

s - 27 o —— s KT estimated rate up to 30 t/ha



Cross compliance - GAEC standards In Czech — soil erosion
risk on farmland defined
by USLE

Basic standard in soil erosion control and soil conservation in the CR:

Map of soil erosion hazard - powered by Ministry of Agriculture of the CR

Method: USLE/GIS — standard methodology, data catalogues
Data: resolution 10 x 10 m, maps 1:10 000, for each single field, fully distributed

Spatialy based on:

LPIS system (Land Parcel Identification System)



Cross compliance - GAEC standards

In Czech — soil erosion
risk on farmland defined

by USLE

Basic standard in soil erosion control and soil conservation in the CR:

Map of soil erosion hazard - powered by Ministry of Agriculture of the CR
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For state subsidy policy — map of potential soil loss categorized into three classes:

NEO - no soil erosion hazard

MEO - moderate soil erosion hazard

SEO - high soil erosion hazard

Catalogue with list appropriate crops, technologies and measures, applicable at individual parcels or its parts

Or — supporting WEB APP erosion calculator may be used:

& Secure | hitps:/kalkulackavumop.c/7core = account

& Host | piihlasit se | registrace

Vyzkumny ustav melioraci
a ochrany pidy, v.v.i.

PROTIEROZNI
KALKULACKA

VSTUP DO AP LIKACE

, , . . R
Aplikace Protierozni kalkulalka byla ===
MINISTERSTVO ZEMEDELSTVI

vyvinuta pro Ministerstvo zemédélstvi a /

Ministerstvo Zivotniho prostiedi.
Ministerstvo Zivotniho prostfedi



For state subsidy policy — map of potential soil loss categorized into three classes:
NEO - no soil erosion hazard

MEO — moderate soil erosion hazard
SEO - high soil erosion hazard

But still —the limits are definitely not sharp enough for serious protection

Zastoupeni kategorii GAEC na orné pidé v CR Doporuéeni VUMOP, v.v.i.

W 0,5%

10,2%

W 24,7%

H 89,3% W 47,5%

- . v s e 27,9%
M silné erozné ohroZena puda ’

mirné erozné ohrozena plda
M erozné neohroZena plda

Obr. 2.1 Erozni ohroZenost piid CR podle GAEC 2 a podle doporuceni VUMOP v.v.i.



For state subsidy policy — map of potential soil loss categorized into three classes:

NEO - no soil erosion hazard
MEO - moderate soil erosion hazard
SEO - high soil erosion hazard

But still —the limits are

o/



Option 2: Landscape structure change through Land Consolidation Projects




Option 2: Landscape structure change through Land Consolidation Projects

4 According legislation — USLE obligatory
v Many designers still using 1D manual approach

Valid methodology already accentuate 2D GIS approach, a practice it uses
more and more, but it greatly depends on the quality of input data and the
correct selection of a computing algorithm.

USLE: G=R X K Xx LS x C (t/halyear)

Coska zeaméd sk a univerzita Praha
Fakulta tivomiho prostfedi

Ochrana zemédélské piidy pied erozi
Technicky standard dokumentace planu spole¢nych zaiizeni
v pozemkovych dpravich.

(aktualizovana verze k 1. 5. 2012)

Prada 2012




Option 2: Landscape structure change through Land Consolidation Projects

4 According legislation — USLE obligatory
v Many designers still using 1D manual approach

Valid methodology already accentuate 2D GIS approach, a practice it uses
more and more, but it greatly depends on the quality of input data and the
correct selection of a computing algorithm.

USLE: G=R X K Xx LS x C (t/halyear)

=
]
P, v.v.

Vyuziti dat a nastroji GIS a simulaénich
modeli k navrhovani TPEO

T v Praze T v Praze

NAVRHOVANI TECHNICKYCH
PROTIEROZNICH OPATRENI

Metodika Metodika
Vaclav Kadlec a kol. Tomas Dostal a kol.
Praha 2014




Option 2: Landscape structure change through Land Consolidation Projects

v According legislation — USLE obligatory

Preparation of other USLE factors:
- import from SHP, conversion of vectors to grid, reclassification according methodology
based on official tables. R-factor 400 N/h/year applied

Map of land-use C-factor (1:10 000) K-factor (1:5000)
M tracks [l tracks Wl racks
S e =
[ orchards Bl vineyrds I vineyrds
Il vineyrds W streams Ml streams
M streams = rrrrrrrr = rrrrrrrr
) forest forest
g resenvlr [ nelcs lfalce
C factor K factor

[Ifields
¥
|

0.00
0.06
013
019
025
021
038
044
050

=0.10
016
0.2
027
033
038
044
049
055



New model Atlas EROZE developed in 2014
LTI N Kivoe 50, 101 00 Praha 10

Uyod - - Hardwarove klice Sentinel - Diskuzniforum - Onas - Kontakly | - English

Atlas DMT

Digitalni model terénu

Atlas - Atlas DMT -2 Produkty Atlas DMT > Moduly Atlas DMT

Moduly Atlas DMT

MNovinky

Instruktazni videa
Ukazky wkresl

Pouziti Atlas DMT

- ATLAS DMT . OBJEM 3D VIZUALIZACE
DESIGN

REZY

OBJEM

3D VIZUALIZACE
EROZE

TEZBA

DGN

Laser Scanning

- IMPORT -
DGN

. DGN — Laser Scanning

. Aplikace nad Rezy

Ke stazeni B i http://www.atlasltd.cz/atlas-eroze.html

Navody a odkazy

Cenik = Ukézky vikresQ



New model

Atlas EROZE developed in 2014
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model Atlas EROZE — automated inputs + outputs

Vzorova uloha €. 3.: Vypocet erozni ohrozenosti s externimi vstupnimi daty

Ztrata pudy (t/halrok)

I I

-3 -2 -1 0 1 2 3 4 8 10 12 20 30 50

http://www.atlasltd.cz/atlas-eroze.html

4/17/2019



model Atlas EROZE — automated inputs + outputs

Protokol vysledk(i modelu Atlas EROZE. © 2014 Atlas s.r.o., CVUT v Praze, VUMOP, v.v.i,
Moadel byl vytvoFen v rdmci projektu TA CR TA02020647.

Souhrnna tabulka vysledkt pro viechny erozné uzaviené celky

Intervaly erozniho smyvu [t.ha™.rok™]

4 Applied standards of output
protocols

v *xls prepared for direct print

Plocha Nehodnoc Pramérny  Pfipustny
EUC Wpoitu eno 0-4 4-8 8-12 12-20  20-30 >30 smyv smyv
[mz] [mz] Diléi plochy v rozmezi intervalu hodnot erozniho smyvu [mZ] [tha'rok®] [thal.rok”]
z 1450900 30075 933 075 299 000 103 425 62 025 18 250 5050 3.8 4.0
EUC 1 8475 0 8475 0 0 0 0 0 0.1 4.0
EUC 2 65 075 325 64 750 0 0
EUC 3 143 025 3375 39625 44250 31575 Protokol vysledkil modelu Atlas EROZE. ® 2014 Atlas s.r.0., CVUT v Praze, VUMOP, v.v.i,
EUC 4 9200 0 9200 0 0 Model byl vytvofen v ramci projektu TA CR TA02020647.
EUCS 162 600 600 162 000 0 0
EUC 6 412 950 13 675 276 600 108 875 11 150 Graficky prehled rozsahu dilcich ploch v ramci EUC dle miry erozniho ohroZeni:
Fuc7 87300 1350 £5:3%0 0 ° Intervaly erozniho smyvu [t.ha ".rok™]
EUC 8 109 300 0 72 500 26700 7 650
EUCH 452 975 10150 214575 119175 53050 EUC Nehodn. 0-4 48 §-12 B 20 - 30 > 30
[9%] Diléi plochy v rozmezi intervalu hodnot erozniho smyvu [%]
/ . . . 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Numerical, statistical — - e e
] EUC1
and graphical outputs Fuc>
Euc 3 - aaaa
EUC4
EUCS
EUC6 [ |
EUC7Y
EUC8 B |
euCs S oE

4/17/2019




model Atlas EROZE — automated inputs + outputs

lo3né Feseni smyyu Mastaveni x|
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e e Protokolwisledkd modelu Al EROZE. @ 2014 Atlass.r.o, CVUT v Praze, VOROP, v, TA CR TA 020 20647
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Option 2: Landscape structure change through Land Consolidation Projects

List of Best Management Practices

e Conservation tillage

e Strip tillage

e Notillage

e Grass buffer strips along water courses
e Mulching

e Fertilization with manure and compost

e Conservation crop rotation

e Precision agriculture

e Control of nutrients application
e Control of pesticides application
e Retention ditches

e Grassed waterways

e Sediment traps

e Hedges

e Infiltrating pools




Typical approach - SCS CN Method

Assumption: Ratio of outflow volume and rainfall
volume is equal to ratio of volume of retained water
to runoff and potential retention volume.

H,  direct runoff [mm] H o (Hg —0,2.A)
H. rainfall [mm] (HS +O,8.A)
A potential retention [mm] 1000

O,y direct runoff volume [m3] A= 25,4.((:N—10)
P catchment area [km?]

0, =1000.P, H,



Estimation of peak discharge

e assumes CN method results and is based on unit hydrograph
method. Peak discharge; time of peak

— AN

_ F.H, (3.28.0)°(0,04.4+1)"

qu

53T, I = 1900.Y°?

d,+ — unit peak discharge in m?.s

F — basin area in km?

H,— head of runoff in mm

T, —lag time in hours

| - hydraulic length of basin in m, 4= 25,4{1000 — 10)
Y -average slope of basin in % CN

A - potential retention

CN — curve number TC =
TC — time of concentration in hours 0,6



CN catalogue — high subjectivity in input values

IPS I IPS | IPS Il
Land Use SCS Soil Type SCS Soil Type SCS Soil Type

A B c| o]l A B c| o]l A B C D
Paved parking lots, roofs, driveways 98 | 98 | 98 | 98 | 94 | 94 | 94 | 94 | 99 | 99 | 99 | 99
Dirt streets 72 |1 82 | 8 |89 | 53|66 | 73| 76]86 ]| 92| 95 96
Pasture, grassland, or range - Good 39 | 61| 74|80 |21 |41 |5 | 63|59 |78 |88 | 91
Meadow — contin. grass, no grazing 30 (|58 | 71| 78| 15|38 |52 | 60|50 | 76 | 86 | 90
Brush - brush, weed, and grass - Good 30 |48 | 65| 73| 15| 29 | 45 | 54 | 50 | 68 | 82 | 87
Woods-grass combination - orchard - Good 32 |58 (72| 79|16 |38 |53 |62]52]| 76| 86 | 91
Wood - good 30 | S5 | 70 [ 77 } 15 [ 35 [ 51 | 59 | 50 | 74 | 85 89
Farmsteads - buildings, lanes, surrounding lots 59 | 74 | 82 | 86 | 39 | 55 (66 [ 72 | 77 | 88 | 92 | 94
Cultivated agr. - fallow - bare soil 77 | 86 | 91 | 94 | 59 | 72 | 80 | 85 | 89 | 94 | 97 | 98
Cultivated agr. - row — Contoured - Good 65 | 75 | 82 | 86 | 45 | 57 | 66 | 72 | 82 | 88 | 92 | 94
Cultivated agr. - small grain - Straight rows -
Good 63 | 75 | 83 | 8 | 43 | 57 | 67 | /3] 80 | 88 | 93 95
Cultivated agr. - small grain - Contoured Good | 61 | 73 | 81 | 84 | 41 | 54 | 64 | 68 | 78 | 87 | 92 | 93
Cultivated agr. - close-seeded - Contoured
Good 55 |1 69 | 78 [ 83 | 3 (50 (60| 67 ] 74| 84 | 90 93




http://storm.fsv.cvut.cz/smoderp/

L

FAKULTA STAVEBNI
CESKE vYSOKE UCENI
TECHNICKE ¥ PRAZE

KATEDRA HYDROMELIORACI

SIMULACNI MODEL POVRCHOVEHO ODTOKU A EROZNIHO PROCESU A KRAJINNEHO INZENVRSTVI

ODERP 5.1  SMODERP 2013 °

e

O programu
) prograrmu
Historie modelu

. _ i - _ _ Wstupni parametry
Yitejte na strankach, které provozuje Katedra hydromeliraci a krajinného inZenyrsti a jsou vEnovany

fyzikalné odvozenému prograrmu SMODERP, ktery slouZi pro posuzovani erozni ohroZenosti a pro UZitecne odkazy

navrhawan prntlernznlch opatrent. Y osoutasne dobg jsou stranky v orewizi, proto 1Ze program a manual modeld

stahnout pouze s pfillaSovacim jmenem a heslem, o kieré 1ze zaZadat e-mailem MENU:
Ing. Petra Kavku, Ph.0O. .

s Program SMODERP2ZD
o Manual SMODERPZD
o Histarie modelu

K28 8 2003 hylz wefgingéna nowa werle mode

pladchoziverzi rmodely TO02 2 Lisrow fe moZné st{ SMODERP

; : 2 ; i | SMODERP e epizodni hydrologicko-erozni model  slouZici pfedevsim k
SMODERP je zkratkou celeho nazvu Simuwlacni nawvrhovani protieroznich opatfeni 3 managementu vodniho reZimu v krajing na « SMODERPID

slou#i pro posuzovani a navrhovani protieroznich méfitku pozemku & malého povodi. Cely nazev modelu je Simulatni Model
povrchoveho ODtoku a Erozniho Procesu.

jeho wyuZitelnost v technické praxi, pro posouz S ) . S _ o
Aktualni verzi je SMODERP2D, kery wychazi z plvodni profilove verze SMODERP1D. SMODERP2D je koncipovan

pratieroznich opatfeni. DalZim poZadavkem na k| tak, aby jgj bylo moZné pouZit za pomoci dostupnych geodat. Model je proto integrovany do pouZivanych GIS

) o ~ o i . softwart, kiere umoZAuji snadnou plipravu vstupnich vektorowych a rastrowvych dat.

ramci wyuky pfedmétd, ktera nabizi Katedra hydrar _ _ _

. i i . | Program modelu SMODERP20D a manual 1ze najit na odkazech vpravo, MNa odkazech jsou poskytnuty instalacni

a ochranou a arganizaci povodi. £ téchto dvou po? soubory. Popis instalace a spusteni modelu v GIS softwaru je popsan v manualu.

parametry a poufite vztahy, pfedeviim z hledizka | v soutasné dobg je wviena integrace modelu SMODERP2D v prastfedi QGIS. 7 hlediska fyzikalinho fedeni bude
rodel do budoucha doplnén o fefené mélkého podpovrchového odtoku a daldich zpdsob Fedeni plogného odtaku.

Jedna se o fyzikalng zaloZeny modeal, ktery lze wyl Smoderp 2D, povodi Nucice

o 1000 2000 3000

Cas [s]

0.ono

Srazka [m/dt]

0.0000

4/17/2019
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Input data to rainfall-runoff models — precipitation type influences flood duration/extent

http://rain.fsv.cvut.cz

rain.fsv.cvut.cz/webapp/gisquick/

Rain @ FSv CVUT v Praze

Vliv variability kratkodobych sraZek a nasledného odtoku v malych povodich Ceské republiky na hospodateni s vodou v krajiné

WEBOVE SLUZBY A APLIKACE  DATOVE PODKLADY O PROJEKTU

> Webové sluzby a aplikace > Mapova aplikace - prubéhy 6hodinovych srazek
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e C 0O & https://rain1.fsv.cvut.cz:4433/?PROJECT =rain%2Fwebapp

IDENTIFICATION

All visible layers DETAIL INFO - POVODI IV.RADU 5-LETE 6H

Cislo povodi: 1-04-07-0440-0-00
Vymeéra 13.65 km?
Uhrn navrhové srazky: 31.0 mm

Legend

Base Layers

o)

2-leté max. uhrny za 6h

Overlay Layers

Priabéh navrhovych srazek

(®) 5-leté max. dhrny za 6h
10-leté max. dhrny za 6h

20-leté max. dhrny za 6h

50-leté max. thrny za 6h 5 EmtypD
100-leté max. Ghrny za 6h g— W typ E

Uhrn [mm/5min]

HtypF

Klasifikace povodi IV. fadu

120 180

Cas [minl

Pravdépodobnosti vyskytu navrhovych prubéhu

Data CSV




Erosion runoff —increased risk of the residents and the Water quality
In the context of the expected climate change
(study for territory of the Czech Republic)

https://heis.vuv.cz/data/webmap/datovesady/projekty/eroznismyv/default.asp

EROZNI SMYV

EROZINI SMYY — SENE RIZIKO OHROZENI OBYVATEL A JAKOSTI YODY ¥ UVISLOSTI S OCEKAYANOU ZMENOU KLIMATU

Uvodni

'J V o d stranka

Strucna anotace projektu O projektu

Nejistoty plynouci z budouciho vyvoje klimatu predstavuji z diouhodobého pohledu vyznamny rizikovy faktor, ktery miZe nepfiznivé ovliviiovat rozvoj sidel a narusovat
funkce mistni infrastruktury. Jednim z rizik spojenych se zménou klimatu miZe byt zvySena Eetnost a extremita privalovych sraZek. Ty mohou v fadé oblasti Ceské Vystupy
republiky zvysit ohroZeni jiZ dnes erozné& nachylnych pozemku a v fadé oblasti se mohou v disledku toho objevit nova rizika, ktera zde nebyla bézna. VVzhledem k =

vyrazné castéjSimu vyskytu extrémnich situaci v poslednich dvou desetiletich je tato hrozba reaina a je vhodné se na novou situaci s predstihem pfipravit.
Interaktivni

Privalové srazky doprovazené erozi pldy a transportem splavenin predstavuji rizikovy faktor ohroZujici obyvatelstvo, sidelni infrastrukturu, ale i zdroje povrchové 3 : R ———— databaze
vody ¢i vyznamné rekreacni lokality. MnoZstvi pfivalovych sraZek se zmé&nou klimatu roste a v budoucnu mohou rizika spojena s t&mito extrémnimi jevy ohroZovat =k :
vyznamné &asti uzemi CR. Hlavnim cilem projektu bylo navrhnout koncepéni postupy pro hodnoceni a klasifikaci rizikovych lokalit ohroZenych erozi pady a 5 -
transportem splavenin s nepfiznivymi dopady na obyvatelstvo, sidelni infrastrukturu, ale i zdroje povrchové nebo jiné vyznamné prvky a objekty v Uzemi. Vyznamnym - 3 Napovéda
cilem projektu byla také aplikace navrZenych koncepénich postupti v analyze kritickych lokalit na tzemi celé Ceské republiky a prezentace vysledk( formou . =
interaktivniho programového prostiedi s mozZnosti jednoducha simulace vhodnych kompenzacnich opatieni pro sou¢asné podminky a podminky o¢ekavané zmény

klimatu. Kontakty

Prace na projektu probihaly v obdobi 1.1.2012 aZ 31.12.2015. Stranky obsahuji vysledky a vystupy feSeni projektu, které jsou tak k dispozici vSem uZivateltim.

Datum posledni akiualizace stranky: 5.4.2016

MINISTERSTVO VNITRA
: CESKE REPUBLIKY




A risk level
. extreme
@ hnigh
O medium
@ small
@ negligible
—J»— potential terrain rillflow
—»— theoreticalrill inflow
sediment inflow
[tl

-Low:0

Calculation of total inflow — gives an information about amount of sediment, transported
into/through urban areas — classification of THREAT




Riziko erozniho smyvu v soucasnych klimatickych podminkach bez aplikace opatreni
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Riziko erozniho smyvu v soucasnych klimatickych podminkach bez aplikace opatreni
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EROSION LOSSES

EROSION LOSSES - INCREASED THE RISK TO THE POPULATION AND WATER QUALITY IN THE CONTEXT OF ANTICIPATED CLIMATE CHANGE

Detailed information on risk point

Threats to the point erosion washes

ID Risk point Erosion losses 80093

Catchment area of risk point 20.22 has

Share of grassland in the basin Venture Point 09.01%

Share of forest area in the basin Venture Point 13.03%

Share of arable land in the watershed Venture Point 85.61%
Current climatic condition

object vulnerability The threat of erosion washes overall risk
Without the application of measures very high medium very high
Changing crop rotations very high low high
Changing crop rotations and tillage very high low high
permanent grassing Very high very low medium
Technical erosion control measures very high very low medium
The prospective climatic condition
object vulnerability The threat of erosion washes overall risk
Without the application of measures very high medium very high
Changing crop rotations very high low high
Changing crop rotations and tillage very high low high
permanent grassing very high very low medium
Technical erosion control measures very high very low medium
Interested LPIS blocks
code LPIS Acreage [ha] Culture
772102501/8 7.93 fertile ground
772102501/2 1.73 fertile ground
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Example of flesh flood based sediment flow, central Bohemia, 08/2017, © Josef Krasa
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2. measures may work, but have to be ,, designed”
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1. The events are coming even in dry periods 2. measures may work, but have to be ,, designed”




