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SUMMARY 

According to Association Agreement between the European Union and its Member States, and 
Ukraine, (2014), implementation of Water Framework Directive has been introduced at 
national level. The Cabinet of Ministers of Ukraine has adopted the Ordinance # 758 dated 
with September 19, 2018 “On approval of the Order of the State monitoring of water”. This 
normative act has come into force since January 1, 2019. The overall aim of the Water 
Framework Directive for Member States of European Union is to prevent deterioration of the 
status of all surface water bodies and to achieve «good ecological status» and «good surface 
water chemical status». Thus, the State Emergency Service of Ukraine was assigned to carry 
out hydromorphological monitoring of surface water bodies (SWB). Hydromorphological 
monitoring is carried out according to Methodology of hydromorphological monitoring of 
SWBs of "Rivers" and "Lakes" categories. The objective of the hydromorphological survey 
within the Ros River Basin was to perform a hydromorphological assessment of the Ros River 
SWBs which will further on serve as a required element for identification of SWBs ecological 
status. 
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Introduction 
Ukraine has signed Association Agreement with European Union in 2014 taking among others the 
responsibility of reforming the national legislation in water sector and approximate national normative 
acts to the six EU “water directives”. One of them is Directive of 23 October 2000 establishing a 
framework for Community action in the field of water policy (2000/60/EC). 
 
Specifically, integrated approaches to water resources management according to the basin principles 
have been laid down in the Water Code of Ukraine and other legislative and normative acts. The order 
of the state water monitoring has been approved by the Order of the cabinet of Ministers of Ukraine 
dated with September 19, 2018. This document has come in force since January 1, 2019. 
 
The State water monitoring program should contain information on biological quality elements, physico-
chemical parameters, chemical quality elements, hydromorphological parameters, information on 
monitoring frequency, and information on respective Agency.   
 
In 2019, hydromorphological monitoring has been fragmentarily performed at the territory of Ukraine 
within the Don River Basin (Vasylenko et al., 2019) and in the basin of Ros River (the Dnipro River 
Basin). This paper presents the first results of surface water bodies (SWBs) hydromorphological 
monitoring in the Ros River Basin, which allowed adaptation of European approaches of 
hydromorphological monitoring to Ukrainian rivers. 
 
Method  
In total, Ros River accepts water of more than 1,100 tributaries (Babii et al., 2016). There are 320 surface 
water bodies of “Rivers” and “Lakes” categories in the Ros River Basin, out of them 266 SWBs belong 
to the “Rivers” category and are divided in 6 types. 
 
Hydromorphological survey was carried out at 39 survey units in the Ros River Basin (RB) during 
implementation of “European Union Water Initiative Plus for the Eastern Partnership (EUWI+ 4Eap)” 
project (https://www.euwipluseast.eu/en/). One of the main tasks of the EUWI+ is to support Ukraine 
in development of the Dnipro River Basin Management Plan.  
 
Hydromorphological assessment information serves as a basis for risk analysis and ecological status 
classification, pressure/impact analysis and planning and designing measures aimed at improving of 
water objects’ environmental state. Therefore, it is necessary to assess the hydromorphological 
conditions in detail. This assessment covers three major parts: (1) the hydrological regime, (2) the river 
continuity and (3) the morphological conditions. 
 
Hydromorphological monitoring included 38 SWBs and was carried out on six types of SWBs, 
specifically: 
• small river in lowland siliceous, ten SWBs (10 survey units). 
• small river in mid-altitude siliceous, nine SWBs (9 survey units). 
• medium river in lowland siliceous, ten SWBs (10 survey units). 
• medium river in mid-altitude siliceous, three SWBs (3 survey units). 
• large river in lowland siliceous, three SWBs (3 survey units). 
• very large river in lowland siliceous, one SWB (2 survey units). 
 
Work was carried in line with official document Methodology of hydromorphological monitoring of 
surface water bodies of “Rivers” and “Lakes” categories, approved by the order of the Ukrainian 
Hydrometeorological Center of the State Emergency Service of Ukraine # 23 dated with 19/02/2019. 
The Methodology is based on the Guidance standard on determining the degree of modification of river 
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hydromorphology EN 15843: 2010 (CEN EN-15843, 2010), prepared by Technical Committee CEN/TC 
230 “Water analysis”, and on the similar standard for lakes. Sixteen features should be used for 
hydromorphological assessment characterizing the river channel, water flow, hydrological regime, river 
continuity, banks and riparian zone and floodplain. 
 
Hydromorphological monitoring was carried out at the same sites where biological and chemical 
samples were collected. The length of the survey unit (SU) depended on the width of the river channel. 
The survey unit was divided into five equal survey sub-units (SSU). The survey area included the river 
channel within SU, banks and riparian zone and the floodplain territory. To assess each 
hydromorphological feature a five-point scale was used. According to this scale assessed SWBs were 
assigned to one of the classes. Classes were represented on maps using the following colours: blue – 
“near-natural”, green – “slightly modified”, yellow – “moderately modified”, orange – “extensively 
modified” and red – “severely modified. 
 
Results 
Hydromorphological assessments within Ros River Basin were carried out during periods of low flow 
when the riverbed structures and substrates were visible. The following materials were used for the field 
survey preparation: Historical maps of 19th century and Topographic maps (1:100,000) for the definition 
of the current planform; Satellites imagery for land-use analysis on the floodplain, riparian zone and 
within the catchment; Online maps; GIS database layers of SWBs in shape files; Other additional 
materials. 
 
According to the background material, flow regime in Ros River Basin was changed due to huge 
regulation work (large number of reservoirs and ponds). Also, vegetation in the riparian zone and 
floodplain are changed as a result of human impacts, such as agriculture, private gardens and buildings. 
 
SUs were selected based on the results of the above-mentioned data collection and the monitoring/survey 
objectives. The exact location of the SUs was determined before the field survey from a map (using 
GIS), combined with the biological and chemical sampling sites (Figure 1). 
 

 
Figure 1 Map of assessed SWBs and location of the SUs within the Ros River Basin. 
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Many SUs are characterized with natural channel modifications, except SU 3, 11, 13, 29 (Figure 1). No 
migration barriers and artificial structures that disrupted river continuity were identified in all SUs. 
Channel planforms are meandering and, on some SUs, they are straight. River valley forms are 
asymmetrical; in some cases they are imperceptible. Vegetation structures are represented by tallgrass, 
shrubs and continuous line of native trees. Near 40% of land use on floodplain are agriculture fields and 
private gardens. Buildings cover over 10-20% of floodplain. Predominant soil types are sand and organic 
(mud). Main anthropogenic factors were characterized as flow regulation and agriculture. 
 
The main features that worsen the class of hydromorphological status of the SWB are 2b "Natural" 
substrate mix or character altered, 4a Presence of in-channel features, 5b Effects of catchment-wide 
modifications to natural flow character, 9а Land cover of the floodplain. It is caused by the presence of 
reservoirs and ponds upstream the rivers and floodplain use for agriculture needs. Analysis of 
hydromorphological monitoring results evidently displayed the representativity of some parameters. As 
a result, some of them listed below were not used for identifying hydromorphological status classes: 1. 
Extent of woody debris – there is no management of woody debris in Ukraine. Woody debris were 
identified on all SUs, however amount and size of woody debris corresponded with the near-natural 
condition. In a case of considering this feature hydromorphological assessment always will result with 
score 1 which consequently enhances the hydromorphological class of respective SWB; 2. Effects of 
daily flow alteration – assessment of this feature allows identification of water level fluctuations 
possibly generated by operation of hydroelectric power plant (HPP). There are several HHP located in 
the Ros River Basin but none of them cause hydropeaking during the day. 
 
Therefore, it was decided not to take into account these features and the hydromorphological status of 
the SWBs within the Ros River Basin was identified by 14 features. 
 
According to (CEN EN-15843, 2010) we used three options for reporting hydromorphological 
modification classes of the SWBs within Ros River Basin: a single score (mean value of 14 features 
scores) for the SWB, a three-digit code (scores separately for features of morphology, flow regime, and 
river longitudinal continuity – Figure 2) and according to zone (group features according to zone 
separately for features of “channel”, “banks and riparian zone” and “floodplain”. 

 
Figure 2 Map showing the result of the hydromorphological assessment based on the three-digit code. 
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According to mean values of all scores the first, the second, the third, and the fourth hydromorphological 
classes were designated for the SWBs. Monitoring results shown that only one river can be classified as 
having the fourth hydromorphological class, and one river of the third class. First hydromorphological 
class received nine out of 36 SWBs, the second class received 25 SWBs. 
 
Conclusions 
Hydromorphological monitoring was carried out during September 2019 on six SWBs types identified 
within the Ros River Basin. Hydromorphological survey was carried out at 39 SUs. Only 14 parameters 
were suggested to use for designation of hydromorphological class and not take into account the score 
value of 3b Extent of woody debris and 5c Effects of daily flow alteration parameters. This would 
prevent “artificial” enhancing of the class of hydromorphological status and reflect the real 
hydromorphological situation at the SWBs of the Ros River Basin.  
 
The hydromorphological status of the assessed SBs within the Ros River Basin received mainly the 
second (slightly modified) and first (near-natural) classes. Therefore, 25% of Surface water bodies have 
the first hydromorphological class; 70% of SWBs the second class; 2.5% of SWBs the third (moderately 
modified) and the fourth (extensively modified) classes. 
 
Such hydromorphological features as “substrate mix”, “flow regime”, and “land cover of the floodplain” 
were identified as maximally altered within studied river basin due to the overregulation of rivers in the 
Ros River Basin and significant anthropogenic activities at the floodplain (agricultural lands, orchards, 
recreation).  
 
Results of hydromorphological monitoring will be further on considered during identification of SWBs 
ecological status in the Basin of Ros River and serve as essential information basis for development of 
river basin management plans aimed at improvement of ecological status of rivers in the basin. 
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