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1. Uvod
SMODERP

Simula&ni model povrchového odtoku a erozniho procesu

® SlouZi pro vypocet plosného povrchového odtoku a k navrhovani a
dimenzovani protieroznich opatfeni

® Posouzeni erozni ohroZenosti (porovnanim vypo&tenych hodnot rychlosti a
te¢ného napéti s limitnimi hodnotami)

® Navrh zmé&ny osevnich postupl (plodin)

® Vypocet navrhovych charakteristik pro navrhovéani technickych
protieroznich opatfeni

Cil

Jednoduse uchopitelny model pro navrhovani protieroznich opatren{
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1. Uvod
SMODERP

Souddst n&kolika p¥edpist

® DOS T 3.17 - Protierozni ochrana, Vasgka, J., Informa&ni centrum EKAIT,
Praha, 2000

o CSN 75 4500 - Protierozni ochrana zem&dglské piidy, Cesky normalizagni
institut, 1996

® Janetek M., Ochrana zemédélské pidy p¥ed erozi - metodika, nap¥. 2007,
2012

® Metodiky TPEO, Kadlec (2014), Dostal (2014)

® Kavka P., - Kratkodobé srazky pro hydrologické modelovani a navrhovanf{
drobnych vodohospoda¥skych staveb v krajing, 2018




2. Procesy - Parametry

SMODERP

® Srizka

Infiltrace
® Philipova infiltrace

® Povrchova retence

® Vliv vegetace
® intercepce, pomérna plocha listova

® Povrchovy odtok
® plodny, soustfedény odtok
® parametry power law
® drsnost pro soustfedény odtok

Odtok hydrografickou siti (Jen 2D)

® parametry Gseki hydrografické sité




3. Model
SMODERP1D

Posouzeni erozni ohroZenosti

'SMODERP

SIMULACNI MODEL POVR TOKU A ER

® navrh zmény osevnich postupli
® umisténi ochrannych travnich pasi

® ndvrh pasového stfidani plodin

Vypocet charakteristik protieroznich
opatfeni

® zachytné a odvad&ci prvky
® zasakovaci prvky

® prvky ménici podélny sklon
® drahy soustfedéného odtoku

® ochranné nadrze

ke stazeni:
storm.fsv.cvut.cz/../smoderpld/



http://storm.fsv.cvut.cz/cinnost-katedry/volne-stazitelne-vysledky/smoderp/smoderp1d/?lang=cz

3. Model
SMODERP2D

® Model implementovany v jazyce python

® P¥iprava dat pomoci ArcPy

Oddéleny vypolet plosného odtoku, soustfedéného odtoku v ryhach
® dynamické zvétSovani ryhy po prekro&eni hraniéni hodnoty

Odtok hydrografickou siti
® Dynamicky &asovy krok

® Jednosmérny odtokovy algoritmus




3. Model

ArcGIS toolbox:

@ Input surface raster KD
[ 2/

;IIEIA

© Input soil polygon features fi\
[ \&J

| &l

© Soil types f3\
[ 2/

vl

 Input land use polygon features KD

| &l

+ i (D)
\ 2/

vl

@ Rainfallfie (=
—C)

| el

Max time step [sec] /7\
[ 2

0]

[ time [min] @

5]

Input points features (optional) fé\
7/

| el

. rukp\t Folder @

| el

® Table of soi and land use information @

| el

"Soillr\dus: code @

vl

Reach feature (optional) f1'3\
[ N/

| el

Reach shapes table (optional) @

\ (S
) (15)

2

vl

| [honres>> |

Popis

Pouziti

ArcGIS typ dat

® G EEEEEERP® ®E OO

®

Cesta k digitalnimu modlu terénu

Cesta k vektorové vrstvé rozlozeni
typu ptd

Nazev pole s id typl pid

Cesta k vektorové vrstvé vyuZiti
dzemi

Nézev pole s id vyuZiti Gzemi
Cesta k souboru se srazkovymi daty
Maximalni asovy krok

Kone&ny &as vypottu

Vrstva bodii pro vypis hydrogramii
Vystupni adresa¥

Tabulka s parametry modelu

Oznateni pole v tabulce @

Cesta k vrstvé linif hydrografické
sité

Cesta k tabulce s geometrii tseki
hydrografické sit&

Nazev spoleZného pole pro spojeni
OF
Volba formy vystupnich souborii

=) =

Raster layer

Shapefile

Field

Shapefile

Field
Text file
Double
Double
Shapefile
Folder
Table
Field

Feature Class

Table

Field

Boolean
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3. Model

Testovaci data v ArcGIS

Soll types
[sm v

Inputland use polygon features
[ Wsersierabj L1 pownloads smaderp2d-iean_up_input_data_jssue_63\smoderp2d-cean_ U input_| @
Land use types

Rainfall file
[ Wserseraby 1\ponnioads\smoderp2d-iean_up_input_data issue G2 smoderp2d-dean upinput | ||
Max time step [sec]

]

Total running time [min]

]

Input points features (optional)

[ Ciusers feraby 1\ponnloads smoderp2d-dean_up_input_data_ssus_63 \smoderp2d-dean_up_input_| @

Output folder

| c:sers\jerabj1 1\pownloads \smoderp2d-clean_up_input_data_issue_63\smoderp2d-dean_up_input | E

Table of sol and land use information

[ Co\serseraby 1 \pownloads moderp2d-dean_up_input_deta_issue_63smocerp2d-dean_up_nput | i)

Soi land use code
salveg

Damrh Fashre fmbinnah

V| v

Show Help >> |

% SMODERP2D - [u] X Catalog e
e - alal E1RNE
Input surface raster | Location: |i7 SMODERP2D v
[ 11\D lean_up_input_data_issue_63\smoderp2d-clean_¥ | |@[ 5 B C\Users\jerabjTT\Donnloads\emoderpd &
Input soil polygon features & E5 bin
[ € \usersiperaby 11\pownloads \smoderp2d-clean_up_input_data_issue_63\smoderp2d-ciean_up_nput_| ]E‘ E B arcgis

= @ smoderp2d.tbx
% SMODERP2D
® £ grass
® £ qgis
& B img
5 smoderp2d
B £ tests
2 £ data
& dem10m
(2D landuse.shp
[ points.shp
[5 rainfall.ot
soil_veg_tab_mean.dbf
(& soils.shp
(=] stream.shp
stream_shape.dbf
@ £ grassdata
7 utils
@ [ Toolboxes
[{Jl Database Servers
[ Database Connections

& [ My Hosted Services v

<
(3 Catalog | 5] Search |

-713699.432 -1060408.023 Unknown Units

Pouzitf




3. Model

Ukdzka ptipravy dat v ArcGIS: pidni typ a vyuZiti tzemi

~ |Catalog

Pouziti

= E3 C:\Users\jerabj11\Downloads\smoderp2: A

K nucieky © £ bin
B B arcgis
£ @ smoderp2d.thx
<t 5 SMODERP2D
ol £ grass
5 qgis
® B3 img
5 smoderp2d
B BT tests
B £ data
K Prys @ @@ dem10m
landuse.shp
"] points.shp
rainfall.bt
soil_veg_tab_mean.dbf
(&) soils.shp
stream.shp
Soil veg_tab_mean x | cleseck, N ﬁ:;:;m"ﬂpe dbf
| | o] soiveg 3 s n | pifopifret|] b x y | tau| v " ® B utils
31 |LSKP 0.000001| 0.000129] 0.12] 1| 04| 8| 18165 8133 0.3661] 10.66|0.245 # @ Toolboxes
82 [SLKP 0.000005| 0.000097| 0.12] 1| 04| 8| 1.7925| 9.2043| 0.4622| 10.66] 0.245 ® g Database Servers
| | 83 |LLKP 0.000002| 0.000128| 0.12 1 04 8| 1.7385| 10.0841| 0.5613| 10.78| 0.248 ® @Database(:unnedions
84 |SILKP. 0| 0000103[ 0.12| 1| 04| 8| 1.7385] 10.0841| 0.5613| 10.79| 0.248 @ & IS Servers
85SIKP 0] 0.000103[ 0.12] 1| 04| 8] 1.7385[ 10.0841] 0.5613| 10.79] 0.246 @ B My Hosted Services .
85[SCLKP | 0.000005| 0.000087| 012 1| 04| 8| 1.7025| 106706| 06028| 115 0.264
7 |CLKP 0.000002] 0.000047] 0.12] 1| 04| 8| 1.7025] 10.6708] 0.6028| 11.5]0.264 s Le
&) 88| SICLKP 0| 0.000103] 0.12] 1| 04 8] 1.7025| 10.6708] 0.6028| 115| 0284 |mcmlog|§5eauh\
. » . . .
Popis sloupecku v atributové tabulce 1 za konci prezentace.
=] = = = DA




3. Model Pouziti

Ukazka p¥ipravy dat v ArcGIS: hydrograficka sit

T = I : ~ Catalog 3 x
P a3 i Ty -2 el @l | &

Location: ‘E stream.shp v|

= £ C\Users\jerabj11\Downloads\smoderp2 &
& E3 bin

~ B B arcgis

S = @ smoderp2d.tbx

=y 3 SMODERP2D

B2 grass

\ & B data

K Prug @ B dem10m
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[ points.shp

i

-~
a
x

|_veg_tab_mean.dbf

Table
H- - B OE x

[& soils.shp
stream.shp
stream & stream_shape.dbf
FID | Shape* | id | smoderp = [ grassdata
v[0]Polyine 0 0 B3 utils
1| Polyline 1 0 @ [ Toolboxes
2|Polyline 1 0 & (3 Database Servers
3| Polyline. 1 0 & 3 Database Connections
4|Polyline 1 0 & [ GIS Servers
! ’ # 5 My Hosted Services v
[T = 1 g /s
1o A/ NI ’
BB | 2 i | (0outof5 Selected) > |Gl Catalog | B Search|

u}
)]
I
i
it




3. Model Pouziti

Ukazka ptipravy dat v ArcGIS: parametry tseki hydrografické sité

A Catalog 7 x
ool @ | Ee%d
Location: [ stream_shape.dof “]
1 £ C:\Users\jerabj1 I\Downloads\smoderp2 A
& 3 bin
= B3 arcgis
£ @ smoderp2d.thx
& SMODERP2D
5 grass
® 3 qgis
& £ img
& 3 smoderp2d
B (3 tests
= B3 data
# dem10m
(& landuseshp
(=3 points.shp

Table

E- % B0 x

stream_shape
—

infall.bt
il_veg_tab_mean.dbf
ils.shp
(=] stream.shp
stream_shape.dbf
@ ] grassdata
& (3 utils
& @] Toolboxes
[ Database Servers
[l Database Connections
@ {3 GIS Servers
& (5 My Hosted Services

X‘-’

0ID | number [ smoderp [ shapetype | b roughness | q365 note
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INEIEEE
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3. Model Pouziti

Ukazka ptipravy dat v ArcGIS: body na vypis vysledki

~ | Catalog 2x
ero sl @ v e8| | =
Location: [0 ponts.sho v
5 £ C\Users\jerabj1 1\Downloads\smoderp2: A
5 B bin
= B arcgis

& @ smoderp2ditbx
5 SMODERP2D
& 5 grass
& £ qgis
B img
smoderp2d
= BT tests
& £ data
[ dem10m
(& landuseshp
[ points:shp
[ rainfall.t
soil_veg_tab_mean.dbf
(& soils.shp
(=] stream.shp
stream_shape.dbf
[ grassdata
& £ utils
@ @ Toolboxes
[{J Database Servers
1# £l Database Connections
; . @ [ GIs Servers
Mezi louny N ? @[5 My Hosted Services v
< >

(3l Catalog | 5l search |

u}

)]
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Ukazka vysledkd reakce povodi na 40 minut 120 mm/hod srazky

Legenda
cvsur_m3.asc
Fon - 4519,75

Low : 0

Legenda
-mgsur_m3_s.asc
~Val

.a Won - 5,327

(-Low:O

o>



Ukazka vysledku reakce povod| na 40 mlnut 120 mm/hod srazky

| | o

# Hydrograg at the pmm with coordmates -713000. 413155 1060563 49078

1
_ 2 |# Apixel size is [m2]:

3 #100.0

4 |# time[s] deltaTime[s] rainfall[m]

5

6
7|
8 | 90 0.00084

9 120 0.00084
5o | 150 0.00084

1 180 0.00084
12 210 0.00084

13 240 0.00084
14 270 0.00084 0

15 296.7904 26.7904 0.000750131 0 _
16 | 322.6963 25.9059 0.000725365 0 g

17 348.5983 25.902 0.000725256 0 £,
18 | 374.4338 25.8355 0.000723394 0 3

19 400.2609 25.8271 0.000723159 g_
20 | 424.8473 24.5864 0.000688419 0

21 447.8359 22.9886 0.000643681 0

totalwaterLe!

surfaceFlow[* surfaceVolRunoff{m3]{}

ocooo
ocooo
ocooo

0.03

0.025

N\

2500

1000
cas [sekundy]

1500 2000



4. Ke stazeni

Stazeni SMODERPU a dal3i informace na: storm.fsv.cvut.cz/../smoderp/

CVUT v Praze - Fakulta

’\Ew

bni
Katedra hydromellomcl a krajinného inzenyrstvi

Aktuality

Volby do akademickeho senatu

26.a 27.11.2019 se konaji volby do
Akademickeho senatu Fakulty stavebni a
Akademickeho senatu CVUT. Student |
zaméstnanci voli zastupce obou komar.
Prijdie a NENECHTE SVUJ HLAS
PROPADNOUT!. Za katedru kandiduje
Martin Dockal do Senatu Fakulty a Petr
Kavka do Senatu CVUT. Seznam vsech

Konference

V soutasné dobé jsou stranky v revizi
siahnout pouze s plihlasoyacim md
e-mailem Ing. Petra Kavky. Ph.D

Publikace

Volné stazitelné vysledky

SMODERP

SMODERP je epizodni hydrologicko-erozni model slouzici_prede
navthovéni protiroznich opaffen’ a managements vodriho retimuyy
na mefitku pozemku & maieho povodi. Cely nazev modelu je Sim
Model povrchovéno ODtoku a Eroznino Procesu.

Numericka metoda pro posouzen efektivity suché nadrze

Grafika katedry

Altuaini verzi e SMODERP2D, Ktery vychazi z plivodni gromore v
modelu SMODERP2D miizou byt pouzita vefejné dostu Em
Sauiar, KT8 Umaghul Shadnga prprav vouprich veKorovyeh a.1a

Nastroj pro wypotat objemu erozni ryhy

strankach fakulty.

Katedra poada ve spolupraci s fimou Allas.
konferenci Modermi nastr MEDC&‘
‘smyvu. odioiu a dimenzovani prvidi
protierozni ochrany v ramci pozemkn vich
Uprav, ktera se uskuteéni 28. 11. v
kongresovém centru Olsanka.

Araklivni nabidka zapojeni do mezinarodni
‘spoluprace formou diplomove prace

Je mozny pristup do ucebny
B69L - rezervace Casu zde, navod na

alendaf akei

SMODERP2D a manual(ze najina ockazech voravy
soubory. Popis instalace a spusténi modelu v GIS softwaru je popsan v
V. soutasng dobe je vyviens integrace modelu SMODERP2D v prosted OGS, Z hlediska yzikiiniho feseni
bude mods! do budolicna dopinén o fesené melkého podpovrchoveio odioku a dalsich zplsobd feseni
plosného adtoku

il [

‘Smoderp 2D, povodi Nucice

]

F)

- o suee



http://storm.fsv.cvut.cz/cinnost-katedry/volne-stazitelne-vysledky/smoderp/?lang=cz

4. Ke stazeni

Aktudlni dpravy/opravy Ize najit na github.com github.com /storm-fsv-cvut

© & re gt com/storm vt o
The Department of Landscape Water Conservation
/ \ The particular fields of interest are mathematical modeling of rainfall-runoff processes, soil erosion, transport processes, soil hydrology

~~ 1 andGIS.
7

@ hitpiistorm.fsv.cvut c2/7lang

[ Repositories 3 Pacfhges People 2 Teams Projects Settings

© @ hps:/fgithab.comstorm s fsmoderpzd RS
[ storm-fsv-cvut / smoderp2d @Unwatch~ 2 JStar 0 YFork 0
© Code Issues 27 Pull requests 0 Actions Projects 0 Wiki Security Insights £ Settings
smoderp2d
SMODERP2D - Distributed event-based model for
runoff and erosion 'SMODERP2D - Distributed event-based model for surface and subsurface runoff and erosion Edit
surtaca-runofl  sollerosion  gis-based sufaco-unoft  sollerosion  gis-based  Manage topics

®Fynon i GPL3O YO kO @27 (1kssue

© 578 commits 9 branches @0 packages © 0 releases 225 contributors o GPL3O
-
smoderp2d-publications Branch: master~ | New pull request Createnew flle  Upload iles | Find flle
SMODERP2D-related publications
landam avoid cupication (sream_rs-> tream_sc i Use HTTPS
®7x Yo k0 ®0 [0 Updatedon29A: L P ( 9 Clone with SSH @ e
Use a password protected SSH key.
i bin arcgis: move output folder to data directory
gitegithub.con:stora- Fsv-cvut/snodert | £
img readme: re-organize how to test section
i smoderp2d avoid duplication (stream rst -> stream_seg)
9 Download ZIP
. tests. ‘comments in rainfall.txt and rm srazka.* #63 3
i utils ‘add ploting r scipt #49 14 days ago
B gitignore GRASS data provider updates, stream preparation partialy working 5 months ago
B LICENSE Inital commit 3 years ago

) README.md update QGIS project and GRASS usage to test data in English, see #61 13 days ago



https://github.com/storm-fsv-cvut/smoderp2d

4. Ke stazeni

Testovaci data v ArcGIS

X

Input soil polygon features

% SMODERP2D = o
Input surface raster
[ 11D lean_up_input_data_issue_63\smoderp2d-clean_¥ | |@[

[ C+\sers\peraby11\pownloads\smoderpad-dean

_up_input_data_issue_63\smoderp2d-clean_up_input_| [ﬁ‘

Soil types

[sm
Inputland use polygon features

[ c:\usersijeraby11\Donnloads \smaderp2d-dean
Land use types

_up_input_data_issue_63\smoderp2d-dean_up_nput_| ||

Rainfall file

[ ci\sersijeraby 1 1\Downloads \smoderp2d-cean

Max time step [sec]

_up_irput_data_issue_63\amoderp2d-dean_up_input_| ||

=]

Total running time [min]

]

Input points features (optional)

[ c:\users'jeraby 1 1\Downloads \smaderp2d-dean

_up_input_data_issue_63\smoderp2d-dlean_up_input | Iﬁ

Output folder

| 2 sers\jerabj1 1\pownloads \smoderpad-cean

_up_input_data_issue_63\smoderp2d-dean_up_input_| E

Table of soil and land use information

[ c+\users\eraby11\pownloads\smoderpad-dean

_up_input_data_issue_63\smoderp2d-clean_up_input | ’E‘

Soil land use code

sollveg
Daach fazhira fonfmnall

Cancel

A | Location: |i? SMODERP2D

Catalog R x

e - alal

E

[

= £ CA\Users\jerabj11\Downloads\smoderp2: A
£ EJ bin
5 £ srcgis
= @ smoderp2d.tbx
% SMODERP2D
® £ grass
® £ qgis
& B img
5 smoderp2d
B £ tests
2 £ data
B dem10m
(2D landuse.shp
points.shp
rainfall.ot
soil_veg_tab_mean.dbf
soils.shp
stream.shp
stream_shape.dbf
@ £ grassdata
7 utils
@ [ Toolboxes
@ [{Jl Database Servers
@ [i3 Database Connections

@@

& [ My Hosted Services

<
(3 Catalog | [F] Search

-713699.432 -1060408.023 Unknown Units




5. Zavér

Budoucnost:

® GRASS GIS, QGis (Q1, 2020)

® Vicesmérny odtok

® Vice infiltraénich rutin

® Optimalizace numerického ¥edeni

® Geoprocessingové sluzby!

1Landa:Geopr’ocessingové sluZzby -moderni zplisob vzdaleného zpracovanisprostorovych dat




® Vyzkousejte SMODERP2D

® stranky katedry KHMKI
storm.fsv.cvut.cz/../smoderp/
® github.com
github.com /storm-fsv-cvut
® Reportujte podnéty
® e-mailem: petr.kavka@fsv.cvut.cz
® jako issue na github.com: gi- 'rr\ EESKE VYSOKE

UCENI TECHNICKE

thub.com/.../smoderp2d /issues v PRAZE

® Napiste nam! /

/'$-\1 KATEDRA HYDROMELIORACI
F A KRAJINNEHO INZENYRSTVi

Dé&kuji za pozornost


http://storm.fsv.cvut.cz/cinnost-katedry/volne-stazitelne-vysledky/smoderp/?lang=cz
https://github.com/storm-fsv-cvut/smoderp2d
mailto:petr.kavka@fsv.cvut.cz
https://github.com/storm-fsv-cvut/smoderp2d/issues
https://github.com/storm-fsv-cvut/smoderp2d/issues

6. Appendix

Zpét

Tabulka 1: P¥ehled parametri charakterizujicich pidni typ a typ vegetagniho pokryvu

Povinny nazev
hlavicky v ta-
bulce

Popis

k

S

n
pi
pp!

ret

tau

nasycend hydraulickd vodivost [m/s]
sorptivita [s/m'/3]

Manningiv souéinitel drsnosti [mm]
potencidlni intercepce [—]

pomérnd plocha listova [—]
povrchova retence [mm)]

parameter plosného odtoku [—]
parameter plogného odtoku [—]
parameter plogného odtoku [—]
kritické te¢né napéti[Pa]

kriticka nevymilaci rychlost [m/s]
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