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Assessment of riparian zones using ,Riparian Habitat Quality Index” (RHQI)

Complex assessment of the riparian zone (to date it has been experimentally applied to ca
112 km of watercourses in Czechia and 18 km in Bulgaria)

Based on a comparison of the currently determined riparian zone status and the stated
potential natural status where the result represents the difference between the two values

Evaluation is based on a set of indicators, where each indicator is assigned a certain score
(ranging from 0.1 to 1.0)

Score of each indicator for potential natural conditions was determined by expert
estimation and varies depending on the prevailing natural conditions of the site
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Assessment of riparian zones using ,Riparian Habitat Quality Index” (RHQI)

Phase 1 - field research
filling in the field evaluation form (approx. 5 min) - data source for determining the current state
of riparian zone
the need to define relatively homogeneous river reaches (riparian zones) in terms of
morphological condition of the riverbed, land use within the floodplain
field research can be carried out at virtually any time, it is advisable to avoid hydrologically
extreme episodes (increased flows, dry riverbed)

Phase 2 - automated data evaluation
"RipaSoft" web application
determination of the potential natural state of riparian zone in a given locality = calculation of
the resulting ecological state of riparian zone



List of indicators used in RHQI methodology
Nolindicator ______________________beseripon ________

EFEIN Average slope of the banks

ﬂAverage channel incision

KIS Riverbed and banks permeability
EIW River banks stability
ﬂ Frequency of flooding in the inundation area

P2 Potential of flooding in the inundation area

ﬂ Flow regulation

ﬂAverage riparian zone width

k72N Riparian zone coverage by woody vegetation

EJEI Vegetation structure in the riparian zone

ﬂ Connectivity of the riparian zone with a fluvially
conditioned ecosystem

EXEI Number of woody plants growing in the riparian zone

KX Tree species diversity in the riparian zone

<Jy4 | Representation of invasive tree species and selected
invasive shrub species

EX: Ecological stability of the land beyond the riparian zone
ﬂ Prevailing habitat types in the riparian zone and beyond

the zone [%)]

Average slope of both banks in the river/stream reach.

Average height difference between the water level (at the approximate mean annual discharge) and
the level of the surrounding terrain behind the edge of the riverbed.

Permeability rate of the riverbed and banks.

Frequency of occurrence of bank undercutting and its dimensions.

Estimation of the frequency of river embankment into the inundation areas (based on specific features
in the field).

The presence of an area that can be flooded and thus retain a larger amount of flood discharge.

The degree of influence of the hydrological regime (due to the presence of a water reservoir, periodic
water withdrawals, etc.).

The ratio of the water level width at the mean annual discharge to the riparian zone width (an average
for both banks)

Proportion of the area within the riparian zone, shaded by woody vegetation.

Dominant type of vegetation (i.e., trees/shrubs/grass undergrowth).

Close connection of the riparian zone with floodplain forest, wetland, bog, etc.

Number of trees and shrubs growing in riparian zone in a 100 m long stream/river reach.

Number of tree species occurring in the evaluated reach of the riparian zone.

Presence of invasive species of trees and selected shrubs (degree of coverage of the riparian zone by
the given species).

Ecological stability of the floodplain area in terms of the predominant land cover.

Habitat types in the riparian zone and floodplain (all habitats and their approximate area are
assessed).




Delineation of riparian zones
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a sample of 96 watercourses flowing in four different types of landscape in terms of its use (i.e,,

agricultural, forest-agricultural, forest and urban landscape)

the extent of the riparian zone was estimated on the basis of vegetation and terrain features

Stream
Order

I.—I.
H.—=V.
V.=VI.
VIlL.=VIII.
Average
value
Range of
values

Average Width of Riparian Zone [m] in Most Common Landscape Types

Agricultural

8.1
8.8
9.2
11.4

9.4

3.3

Forest-Agricultural

53
5.2
10.0
14.2

8.7

9.0

Forest

4.8
3.1
8.9
14.0

7.7

10.9

Urban

51
4.2
9.3
7.4

6.5

5.1

Average
Value [m]

5.8
5.3
9.4
11.8

8.1

6.5
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Delineation of riparian zones

Upland zone I
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Delineation of riparian zones

j

0 40 80 km
L I |

(DE)

- Riparian zone |

I Eim-pedunculate oak'Wood
| Pine-oak woodland wit
~ Lime-oak woogtan &
[ 0ak woodland with Potentilla alba

Bird cherry-ash woodland partly in complex with alder carrs

(SK)

sources: Jakubinsky et al. 2020, Sejak et al. 2010,
Neuhauslova et al. 1997, T.G.M. WRI.
Software: ESRI ArcGIS 10.2.
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Qak-hornbeam woodland with Melampyrum nemorosum
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Potential natural status (PNS) of riparian zones

a state that would exist in the relevant natural conditions without anthropogenic influences
(= definition of potential natural vegetation according to Neuhauslova et al., 1997)

PNS is determined on the basis of 16 indicators within the RHQI methodology (Jakubinsky et al., 2019)
scoring principle (0.1-1.0)

for each indicator, the optimal state that would occur in the given natural conditions without
anthropogenic influences was expertly determined

indicator "3.9 Predominant habitat type in the riparian zone and beyond" - based on a map of potential
natural vegetation in the Czech Republic (Neuhauslova et al., 1997) and HVM habitat assessment
methodology (Sejak et al., 2003; Sejak et al., 2010 )

PNS = sum of values of all input indicators



Global Change Research Institute CAS m@{;&echmobe

Ecological value of habitats in riparian zone according to the HVM methodology

Riparian habitat value (% of max. value)
<400 46.0 52.0 58.0 >64.0

~"w~—— Major watercourse

Data sources: Sejak et al. 2010,
0 40 80 km MNeuh&uslova et al. 1997, TG.M. WRI.
| L | Software: ESRI ArcGIS 10.5.

www.czechglobe.cz
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Potential natural status of riparian zones

Most Common Potential Vegetation in Riparian Zones Area Share in All Riparian
(km?) Zones in Czechia (%)
Woodrush-beech woodland 160.0 16.02

Beech woodland with Dentaria enneaphyllos 136.2 13.63

Bird cherry-ash woodland partly in complex with alder carrs 26.1 2.61

Elm-pedunculate oak woodland 8.91 0.89

Total 745.5 74.63

www.czechglobe.cz
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Potential natural status of riparian zones — the most common habitats
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Potential natural status of riparian zones — within the 4th order stream catchments

Potential natural status of riparian zone

B <1499
[ 15.00-15.99
.~ 16.00-16.99
I 17.00-17.99
- 500

C:S Catchment boundary (4th order streams)

0 40 80 km Data sources: Jakubinsky et al. 2020,
| | | Sejak et al. 2010, Neuhauslova et al. 1997, T.G.M. WRI.
Software: ESRI ArcGIS 10.5,

www.czechglobe.cz
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.RipaSoft” tool to facilitate the assessment of the ecological status of riparian zone

the aim of the tool is to streamline the procedure for calculating the ecological status of
riparian zones using the RHQI methodology

automation of current status calculation (data from field form)
determination of the potential natural state of RZ in a given place (,reference” state)
comparison of current and potential natural state = final RHQI value

the record is stored in the database and the resulting value is made available to all RipaSoft
users

the tool is freely available on the website (within the ,IMALBES” platform) at www.imalbes.cz



http://www.imalbes.cz/
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Welcome to RipaSoft!

RipaSoft is an online interface for evaluating the ecological status of the riparian
zone in the Czech Republic.

The application is part of the RHQI (Riparian Habitat Quality Index) methodology.
Instructions for working with the application and interpreting the results can be found
on the "How to proceed". To display the layer, it is necessary to zoom the map to
any area of the Czech Republic.

The application was created within the implementation of the project LTC18069
"Management of small watercourses and riparian habitats to mitigate the effects of
environmental change (SMART2Envi)", funded by the Ministry of Education.

CzechGlobe

Ustaw vyzkumu globdini rmény AV CR, v.v.L

6} KATEDRA GEQINFORMATIKY
Uni cl
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RipaSoft je webové aplikece pro hodnoceni stavu piibfeinich zdn ' Chel
vodnich tokd ne Uzemi Ceské republiky. Zobrazuje vekiorovou
vrstvu oblasti, pro které lze ve vyskakovacim okné aplikace zobrazit
kiicove charskteristiky - hodnotu potenciéiniho RHQ, rozlohu &
identifikator hydrologického povedi IV. fadu, prevlédsjici charakter
proudéni & spad toku, délku vodnich tokd a primér ochodnoceni
bictopu dle metodiky BVM. Pro keZdou oblast je moiné skize
Y formulaf vypoditat aktudinf hodnotu RHQI, které je okemiité po
odesléni doplnéna do charakteristik této oblasti. RipaSoft je L

Prirozeny stav pribfezni

a-
@ zdny (potenciélni / zjigtény): 14,65 / - Spoditat
EHO

~) Ekologicka kvslite: neznama

¥

=

ID povedi (hydrologicke poradi

e

WoFs A - 1
Ca 4 doplnén o dve specifické néstroje - SelectRS, jenz vypodité . Lo I “'r racuy 41 ﬁnzﬂ.‘ Eﬂ I
‘L minimélni, primérnou & meximalni hodnotu za vybranou oblast, a r S,
néstroj sloupcového grafu pro vizualizadi vjvoje ZjitEnych hodnot Rozlche povodi: 1 -‘1.2{] kmi2 l e :*
RHQL. ; :
; 5 s i s AT Prevladajici charakter proudéni: ARy
Aplikece slouzi progyhodnccenl ekologického stevu pifbiein ds\
A7 zony vodnich tokd v Ceské republice. Je souésti metediky RHCI ] r = s S ¥ L o -
[phweinfurt (Riperian Quality Habitst Index) & vznikla v rémci reelizace projektu pem]nate medenll pr"d oxu = 2, I:I

LTC18069 "Manegement malych vodnich 1okl & piibfeznich

biotopd pro zmiméni dopedd environmentalni zmény 5 :
[SMARTZEnvi)", je2 financuje MSMT.

Zadsvetelem je Ustav vyzkumu globéini zmény AV CR, v.w.i.

Délke vodnich tokd: 5 410,22 m

Ovladaci prvky mapy
Z ovlédacich prvkd jsou dostupna tladitke piibliZzeni a
oddaéleni, tlaéitke domd pro defsulini zobrazeni mapy a
tladitkn nrn nalereni aktuaini nolohy Vrstva i viditelng nn -
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Welcome!

This form is used to calculate the RHQI based on data
obtained from riparian zone field mapping. The resulting
value will be compared with the potential RHQI value for
the given riparian zone in the map application RipaSoft.

River / stream*

Number of the river reach*

Location of the riparian zone reach*

Q

CUEK E3ri, HERE, Garmin, USGS, NGA Powered by Esr

‘ (1) Obvod: 13,39 mile Flocha: 6 240,08 akry

Date of mapping*

m@ﬁzsech@obe

www.czechglobe.cz
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Riparian zone assessment (RHQI) |
Additional information RHQI - current status
RHQI value Category Name

RHQI - current status <39 1 Hgh
___

12 12.49 ‘
8.0-11.9 Moderate

RHQ' = pOtentiaI natural status ___

17 14,65

RHQI - potential natural status

Notes

T

<11.3, 21.0>

255

S Cianc 5D

www.czechglobe.cz
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Riparian zones generally play a very important role in shaping the ecological status of
watercourses and the entire landscape and perform a wide range of ecosystem functions

Conclusions

Total area of riparian zones - 1019 km?
Ca 1.29 % of the state area

The assessment of the overall ecological status of riparian habitats constitutes an
important source of information for the needs of watercourse management and
landscape planning in the riparian landscape, the aim of which should be to maintain
good status or to improve the current unsatisfactory state of these habitats.

Ca 26 % of all river basins in the Czech Republic reach very low environmental values of
the potential natural status of riparian zones
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