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Abbreviations and Acronyms 

AWB Artificial Water Body  

BOD Biochemical oxygen demand  

CIS  Common Implementation Strategy 

DO Dissolved oxygen  

DTL Deputy Team Leader 

EPIRB Environmental Protection of International River Basins Project  

EU European Union 

GIS Geographic Information System 

HMWB  Heavily Modified Water Body 

HPP Hydro Power Plant 

NGO Nongovernment organisation  

RBA River Basin Analysis 

RBMP River Basin Management Plan   

ToR Terms of Reference 

WB Water Body 

WBR  ²ŀǘŜǊ ōƻŘȅ άŀǘ Ǌƛǎƪέ  

WFD Water Framework Directive 

 

Introduction 
 
The present report is prepared by the Project Key Experts TatjanaKolcova and Michael Jackman with the 

assistance of Victor Bujac, CWME for MoldovaΦ ¢ƘŜ ǘŜŎƘƴƛŎŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǿŀǎ ƳŀŘŜ ōȅ άEco-

TirasέbDh όGennadiySyrodoev) under the contract for providing GIS services for Water Body Identification 

and Typology and Preliminary Classification of water bodies in the Prut pilot basin of Republic of Moldova.  

The Prut pilot basin in Moldova is located in the Eastern part of the country. It is a relatively narrow strip 
length of 695km, a width of 70 km, with an average width of 51 km and is characterized by a variety of 
physical and geographical features. The Prut River here forms the border between Romania and Republic 
of Moldova. Total catchment area of Prut river is 27540 km2, republic of Moldova -24% or 6609,6 km2. 

 
Identification, delineation, typology and preliminary classification of the water bodies in the Prut pilot 

basin have been implemented based on the River Basin Analysis, which is a first step of the River Basin 

Management Plan (RBMP). To achieve the objectives, the following specific activities were carried out:  

 

1. Identification of surface water bodies in the Prut pilot basin based on the results of 

anthropogenic pressure-impact analysis and hydromorphological assessment. 

2. Determination of the typology of identified surface water bodies. 

3. Delineation and mapping of surface water bodies, including water bodies at risk (WBR) and 

heavily modified water bodies (HMWB). 
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4. Preliminary classification of the surface water bodies in the Prut pilot basin. 

The technical implementation of the above-described activities was based on practical application of 

ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ²C5 ŀƴŘ /L{ ŘƻŎǳƳŜƴǘǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǘƘŜ /L{ DǳƛŘŀƴŎŜ 5ƻŎǳƳŜƴǘ Ін άLŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ 

²ŀǘŜǊ .ƻŘƛŜǎέ ,CIS Guidance Document #4: "Identification and Designation of Heavily Modified and 

Artificial Water Bodies" and draft of regulation for new Water Law regarding Methodology for 

Identification, Delineation and Classification of Surface Water Bodies,  elaborated by MCA-Moldova THVA 

Project - Irrigation Sector Reform Activity (ISRA). 

 

The outcomes of this activity will serve as a foundation for the next steps of development of the River 

Basin Management Plan for the Prut pilot basin within the country boundaries.  

 

1. Criteria and Procedure of Delineation of Surface Water Bodies 

 
Under the term surface waters we considered all inland water objects,  including rivers, canals, lakes, 
reservoirs and ponds. 
For the purpose of assessing the ecological status of surface water and planning and implementing 
program of measures, rivers and lakes have been divided into discrete volumes, or bodies of surface 
ǿŀǘŜǊ ό².ǎύΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ²ŀǘŜǊ CǊŀƳŜǿƻǊƪ 5ƛǊŜŎǘƛǾŜ ό²C5ύ ǘƘŜ άǿŀǘŜǊ ōƻŘȅέ ǎƘƻǳƭŘ ōŜ ŀ ŎƻƘŜǊŜƴǘ 
sub-unit in the river basin to which the environmental objectives of the directive must apply.  
 
The Water Law No. 272 of 23.12.2011, Article 5: The management of water resources instigates that the 
river basin district shall be the principal unit for the management of river basins and their associated 
ground waters; sub-basins may be formed within districts. The river basin districts of the Republic of 
Moldova are:  i) the Dniester River Basin District; ii) the Danube-Prut and the Black Sea River Basin 
District.The sub-basin will be the main unit for identification, delineation and classification of surface 
water bodies with two exceptions: surface water bodies are furthermore to be identified, delineated and 
classified separately along the main stream of the Dniester and Prut rivers each. 
 
The boundaries of river basin districts and sub-basins and the special maps, in which they are defined, are 
approved by the Government in accordance with the Water Law No. 272 of 23.12.2011, Article 5, sub 5. 
EPIRB project will preparepreliminary list of identified water bodies for pilot river sub-basin of Prut River. 
 
 
1.1 Summary of the methodology for identifying surface water bodies 
 
{ǳǊŦŀŎŜ άǿŀǘŜǊ ōƻŘƛŜǎά ŀǊŜ ŘƛǎŎǊŜǘŜ ǎŜŎǘƛƻƴǎ ƻǊ ǇŀǊǘǎ ƻŦ ǿŀǘŜǊ ōƻŘƛŜǎΣ ǿƘƛŎƘ ŘƛŦŦŜǊ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊ ƛƴ 
specific natural characteristics, the nature of the impact of human activity, or any other significant and 
distinguishable parameters (Sallet al, 2012). 
The process of delineation and identifying surface water bodies consisted of division of water bodies into 
sections and parts according to agreed parameters and criteria.  
Each surface water body is subject to regular assessment of status and measures for improving and 
maintaining the status of water bodies. 
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The method used for the WBs delineation involves identification of the location and boundaries of 

surface water bodies and initial characterisation in accordance with the methodology described below.  

¶ The surface WBs within the river basin /sub-basin were identified as falling within either one of 

the following surface water categories τrivers, lakes, or as heavily modified surface water 

bodies. 

¶ For each surface water category, the relevant surface WB within the river basin/sub-basin was 

differentiated according to a type. These types are defined using the system A of the WFD in 

accordance with the ToR of EPIRB Project (Tab. 1). 

¶ Each surface WB within the river basin/sub-basin should be differentiated by the relevant 

ecoregions in accordance with the geographical areas. The pilot basin under this review belongs 

to the 16-th and 12-th ecoregions (the Eastern plains and the Pontic province).  

¶ Afterwards the WBs were differentiated by surface water body types according to the descriptors 

set out in the table 1. 

¶ For heavily modified surface water bodies the differentiation was undertaken in accordance with 
the descriptors for whichever of the surface water categories (rivers or lakes) most closely 
resembles. 

 
Table 1.System A: Rivers and Lakes 
 

Fixed 
typology 

RIVERS 
Descriptors 

LAKES 
Descriptors 

Ecoregion 16, 12 16,12 

Type Altitude typology Altitude typology 

 ¶ high: >800 m ¶ high: >800 m 

 ¶ mid-altitude: 200 to 800 m ¶ mid-altitude: 200 to 800 m 

 ¶ lowland: <200 m ¶ lowland: <200 m 

 Size typology based on catchment area Size typology based on surface area 

 ¶ small: 10 to 100 km2 ¶ 0.5 to 1 km2 

 ¶ medium: >100 to 1 000 km2 ¶ 1 to 10 km2 

 ¶ large: >1 000 to 10 000 km2 ¶ 10 to 100 km2 

 ¶ very large: >10 000 km2 ¶ >100 km2 

  Depth typology based on mean depth 

  ¶ <3 m 

  ¶ 3 to 15 m 
  ¶ >15 m 

 Geology Geology 

 ¶ calcareous ¶ calcareous 

 ¶ siliceous ¶ siliceous 

 ¶ organic ¶ organic 

 
All rivers with a river basin over 50 km2and lakes with a surface area over 0.5 km2were considered for the 
purpose of establishing and identifying surface water bodies. Rivers with the catchment areas smaller 
than 50 km2 were categorized into individual water bodies in respect to their significance. However, all 
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small rivers are included into larger drainage basins, which serve as the basis for the management of 
water bodies.  
 
The establishment of surface water bodies was based on types of water bodies in natural conditions. The 
type of the water body in natural conditions was identified for each surface water body.  
The other criteria included: 

-  IǳƳŀƴ ƛƴŦƭǳŜƴŎŜ ƻƴ ǘƘŜ ǇƘȅǎƛŎŀƭ ǎǘŀǘǳǎ ƻŦ ǿŀǘŜǊ ōƻŘƛŜǎ όάŀǘ ǊƛǎƪέύΤ 
- Stricter protection requirements established for protected areas. 

 
A methodological problem for water management regulation is the large number of identified river 
bodies and the consequential large amount of work required for studies, monitoring and surveillance. 
Preliminary aggregating and grouping river bodies, in particular, was applied to reduce administrative 
burden. 
 
The guidelines used for WB identification and delineation are mentioned in Annex II on the page 20. 
 
 
1.2 Coding of the Water Bodies in the Prut pilot basin 
 
For the coding of the delineated water bodies the international hydrological coding system was used, 
known as the Hack's main streams or Gravelius order (Zavoianuet al, 2009), ranks streams based on a 
hierarchy of tributaries. 
 
Each delineated water body in the Prut pilot basin will obtain a unique identifier using the format given in 
the Table 2.  
  
 
Table 2. Water body code identification scheme for the Prut pilot basin 

System First order 

tributary  

Second order 

tributary 

Third order 

tributary 

Fourth order 

tributary 

Fifth  order 

tributary 

02 = Danube 01 = PrutRiver 01 = ValeaGalmagei    

 0201/xx ς the 
water bodies of 
the PrutRiver; 
 
0201YY/xx ς 
the water 
bodies of the 

second order 
tributary; 

 
0201YYZZ/xx ς 
the water 
bodies of the 

third order 
tributary 

02 = Larga 1 

03 = Mosia 

04= Tigheci 

05= Sarata 01=Saratica 
02=Valea-Seliste 

  

06 = Sirma    

07 =Lapusna 

08 = Calmatui 

09 = Nirnova 01 = Tributary  1  
02 = Tributary  2 

  

10 = Prut Tributary    

11 = Bratuleanca 

12 = Varsava 

13 = Delia 

14 = Soltaia 01 = Vladnic   
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15 = Girla Mare    

16 = Girla Mica 

17 = Camenca 01 = Ustia 01 = Tributary 
Ustia 1 

01= Tributary 
Ustia 1_1 

02 = Tributary 
Ustia 2 

 

 02 = Galdarusa 
03 = Camencuta 

  

18 = Ciuhur 01 = Sarata 
(Ciuhur) 

  

19 = Ager (Racovat)    

20 = Racovat 01 = Draghiste 
02 = Bogda 
03 = 
RacovatUscat 

  

21 = Lopatnic    

22 = Vilia 01 = Tributary    

23 = Larga 2    

  24 = Medveja    

  25 = Zelenaia 

  26 = Prut Tributary 
(Dona, UA) 

 

For example: the identifier for the Ustia River  WB is MD02011701 

 

2. Identification and delineation of Surface Water Bodies  

 
Surface water bodies are classified into water bodies in natural conditions, heavily modified and artificial 
water bodies. The determination of surface water bodies and heavily modified water bodies is based on 
several guidelines and an agreed methodology, is described below. 
 
109 surface water bodies have been identified on the rivers of the Prut pilot basin, and aggregated to 85 
groups. 64 of them have been identified as the heavily modified water body.  
28 lake water bodies are located on the territory of the pilot basin. Lake water bodies have been 

aggregated to 8 groups. One of them (ponds of the Cahul fish farm) has been identified as the artificial 

water body. The results of WBs delineation are provided in Table 3, 4. 

Table 3.  Number and total length of river water bodies of the Prut pilot basin (Moldova) 

Water bodies in natural 
conditions 

Artificial water bodies Heavily modified water bodies 

Number Length, km Number Length, km Number Length, km 

36 747 - - 73 1463 

 



Delineation Report_Moldova_May-August 2013 

 
 

Page 8 of 41 

Table 4. Number and total area of lake water bodies in the Prut pilot basin (Moldova) 

Natural lakes Artificial water bodies Heavily modified water bodies 

Number Area, km
2
 Number Area, km

2
 Number Area, km

2
 

5 16.07 2 5.05 21 67.5 

 
 

A list of all surface water bodies is provided in Annex I and they are shown on the map in Figure 1, 2. 
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Figure 1. River surface water bodies in the Prut pilot basin 
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Figure 2. Lake surface water bodies in the Prut pilot basin of Moldova 
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3. Summary of Delineated Water Bodies Typology 
 
The type of a water body depends on the set of natural properties of the water body or their parts. 
The identification of the types of rivers is based mainly on geographical and morphological character. 
On the basis of twoecoregions (12, 16),geology ,altitude factor and the catchment size all rivers in the 
Prut pilot basin belong to 19 types: 
 

- Type I includes 5 water bodies in 16-th ecoregion withthe siliceousformationand the small 

catchment area less than 100 km2 on the altitude below 200 m; 

- Type II includes 3 water bodies in 16-th ecoregion withthe siliceous formation and the small 

catchment area less than 100 km2 on thealtitude from 200 to 800 m; 

- Type IVincludes 14 water bodies in 16-th ecoregion withthe calcareousformationand the small 

catchment area less than 100 km2 on thealtitude below 200 m; 

- Type V includes 4 water bodies in 16-th ecoregion withthe calcareousformationand the small 

catchment area less than 100 km2 on thealtitude from 200 to 800 m; 

- Type VI includes 4 water bodies in 16-th ecoregion withthe siliceous formationand the medium 

catchment area from 100 to 1 000 km2on thealtitude below 200 m; 

- Type VII includes 1 water bodyin 16-th ecoregion withthe siliceous formationand the catchment 

area from 100 to 1 000 km2on thealtitude from 200 to 800 m; 

- Type IX includes 9 water bodiesin 16-th ecoregion withthe calcareousformationand the medium 

catchment area from 100 to 1 000 km2 on the altitude below 200 m; 

- Type X includes 9 water bodies in 16-th ecoregion withthe calcareousformationand the medium 

catchment area from 100 to 1 000 km2 on the altitude from 200 to 800 m; 

- Type XIII includes 9 water bodies in 16-th ecoregion withthe calcareousformationand large 

catchment area from 1 000 to 10 000 km2 onthealtitude below 200 m; 

- Type XIV includes 5 water bodies in 16-th ecoregion withthe calcareous formation and large 

catchment area from 1 000 to 10 000 km2 on thealtitude from 200 to 800 m; 

- Type XV includes 6 water bodiesin 16-th ecoregion withthe siliceousformationand the very 

largecatchment area more then 10 000 km2 on the altitude below 200 m; 

- Type XVI includes 3 water bodiesin 16-th ecoregion withthe siliceous formation and the very large 

catchment area from more then 10 000 km2 on the altitude from 200 to 800 m; 

- Type XVII includes 2 water bodiesin 16-th ecoregion withthe calcareousformationand the very large 

catchment area more then 10 000 km2 on the altitude below 200 m; 

- Type XVIII includes 1 water bodyin 12-th ecoregion withthe siliceousformationand the small 

catchment area less than 100 km2 on the altitude below 200 m; 

- Type XIX includes 5 water bodiesin 12-th ecoregion withthe siliceousformationand the small 

catchment area less than 100 km2 on thealtitude from 200 to 800 m; 

- Type XX includes 1 water bodyin 12-th ecoregion withthe siliceous formationand the medium 

catchment area from 100 to 1 000 km2on thealtitude below 200 m; 

- Type XXI includes 3 water bodiesin 12-th ecoregion withthe siliceous formationand medium 

catchment area from 100 to 1 000 km2 on the altitude from 200 to 800 m; 

- Type XXII includes 1 water bodyin 12-th ecoregion withthe siliceous formationand the very large 

catchment area from more then 10 000 km2 on the altitude below 200 m; 
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- Type XXIII includes 1 water bodyin 12-th ecoregion withthe siliceous formationand the very large 

catchment area from more then 10 000 km2 on the altitude from 200 to 800 m. 

 

The Water Bodies (WB) types within the Prutpilot basin and the corresponding characterizing factors are 
provided in Tables 5, 6. 

 
Table 5. Typology of rivers in the Prut pilot basin  of Moldova 

Descript
or 

Type 

I II IV V VI VII IX X XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII 

Ecoregio
n 

16 12 

Catchm
ent size, 

km
2
 

small:< 100 km2 
medium: 

>100 to 1 000 km
2
 

large: 
1 000 to 
10 000 

km
2
 

very large: >10 
000 km

2
 

small:< 
100 km2 

medium
: >100 

to 1 000 
km2 

very large: 
>10 000 

km
2
 

Geology 
Siliceou

s ˿ŀƭŎŀǊŜƻǳǎ Siliceous ˿ŀƭŎŀǊŜƻǳǎ ˿ ŀƭŎŀǊŜƻǳǎ Siliceous ˿ŀƭŎ Siliceous 

Altitude <200 
200-
800 

<200 
200-
800 

<200 
200-
800 

<200 
200-
800 

<200 
200-
800 

<200 
200-
800 

<200 <200 
200-
800 

<200 
200-
800 

<200 
200-
800 

 
Typology for 29 lake water bodies is also based on geographical and morphological characteristics. On the 
basis of the altitude all lake water bodies in Prut pilot basin belong to one single type, meanwhile by the 
ecoregion, geology factors, surface area sizeanddepth lakes fall into the following six groups: 

- Type I includes 1 water bodyin 16-th ecoregion withthe siliceous formation,the average depth from 

3 to 15 m andthe surface area from 0.5 to 1 km2; 

- Type II includes 1 water bodyin 16-th ecoregion withthe siliceous formation, the average depth 

from 3 to 15 m andthe surface area from 1 to 10 km2; 

- Type III includes 1 water bodyin 16-th ecoregion withthe calcareousformation, the average depth 

from 3 to 15 m andthe surface area from 0.5  to 1 km2; 

- Type IV includes 1 water bodyin 16-th ecoregion withthe calcareousformation, the average depth 

from 3 to 15 m andthe surface area from 1 to 10 km2; 

- Type V includes 1 water bodyin 16-th ecoregion withthe calcareousformation, the average depth 

more than 15 m andthe surface area from 10 to 100 km2; 

- Type VI includes 3 water bodyin 12-th ecoregion withthe siliceousformation, the average depth 

from 3 to 15 m andthe surface area from 1 to 10 km2. 

The types of surface water bodies on rivers and lakes are shown on the map in Figures3, 4. 
Table 6. Typology of lake water bodies in the Prut pilot basin of Moldova 

Descriptor 
Type 

I II III IV V VI 

Ecoregion 16 12 

Altitude <200 

Geology Siliceous Calcareous Siliceous 

Size typology based 
on surface area 0,5 to 1 km

2
 1 to 10 km

2
 0,5 to 1km

2
 1 to 10 km

2
 10 to 100 km

2
 1 to 10 km

2
 

Depth 3-15 m >15 m 3-15 m 
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Figure 3. Prut River Basin of Moldova river water bodies typology map 
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Figure 4. Prut River Basin of Moldova lake water bodies typology map  
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4. Summary of identification of heavily modified water bodies and artificial water bodies 
 
Heavily modified and artificial water bodies are sub-categories of surface water bodies. The initial 
identification of HMWBs and AWBs was based on the existing and easily available information for water 
bodies.  
 
A water body can be designated as a heavily modified surface water body or artificial water body only if it 
meets the following criteria: 
 
1) Changes in the hydromorphological properties of the water body, which would be required to achieve 
a good ecological status, would have a significant negative impact on: 
 

¶ the environment in general; 

¶ the activities for which the water is abstracted, such as drinking water reserves, electricity 
production or irrigation; 

¶ water regulation, protection against floods, or drainage; 

¶ other equally significant permanent human development activities. 
 
2) Due to the limited technical resources and/or excessive costs, the benefits resulting from the artificial 
or modified nature of the water body would not be achievable through alternative methods, which would 
be more favourable for the environment. 
 
The initial identification of AWBs should include the surface water bodies with a catchment area of 

more than 10 km2 or surface area more than 0,5 km2. In the Prut pilot basin on Moldova territory the 

AWBs were not identified. 

 

 

4.1 Identification of Artificial Surface Water Bodies 

The only artificial water body identified in the basin is the group of 4ponds of the Cahul fish farm 
(MDL020102) in the Prut River downstream, which are considered as a separate single AWB. At the 
beginning of the 1970s, the Cahul fish farm was established at Crihana Veche in the Lower Prut lakes area 
by embanking and expanding Lake Fontana (1,16 km2) a natural lake that lay to the north of Manta Lake, 
It now consists of eight fish ponds, with a maximum depth of about 1 .5 m even in wet years . 
 

4.2 Identification of Heavily Modified Surface Water Bodies 

Lƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 9¦ ²C5Σ ǘƘŜ Ia². ƛǎ ŘŜǎƛƎƴŀǘŜŘ ŀǎ άŀ ōƻŘȅ ƻŦ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǿƘƛŎƘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ 
physical alterations by human activity is ǎǳōǎǘŀƴǘƛŀƭƭȅ ŎƘŀƴƎŜŘ ƛƴ ŎƘŀǊŀŎǘŜǊέ ό/L{Σ DǳƛŘŀƴŎŜ 5ƻŎǳƳŜƴǘ 
#4). 
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At this stage of the project the HMWBs were preliminarily designated. This HMWB designation process 
aims to justify why the WB should be classified as HMWB and therefore should have less stringent 
objectives in terms of ecological status improvements. 
 
The HMWB designation process consisted of the following steps: 
1. Pre-designation: the identification of the location, size, etc. of the water body, description of the 
hydromorphological changes and ecological alteration(s). 
2. Characterisation of the user(s) benefiting from the changes (subject or users that would benefit from 
the changes). 
3. Identification of measures to restore good ecological status of the water body (hydromorphological 
characteristics). 
4. Description of the impacts of the measure(s) on the user(s) and on the wider environment. 
5. Test: Are the impacts significant? 
6. Identification of potential alternative means for the user to achieve the same function. 
7. Test: Are these alternatives feasible technically, economically and environmentally? 
 
64 river and 6 lake water bodies have been identified as heavily modified surface water bodies in the 
Prut pilot basin (Fig. 5): 
 
¶ 6 water bodies of the Prut River, MD0201/01, 04, 08, 11, 13, 15, totally 128km long, were 

identified as HMWB due to significant hydromorphological changes by the number of reservoirs 
along the river, including the Costesti-Stinca Reservoir. Only the Costesti-Stinca Reservoir is used 
for production of electric energy by both countries Moldova and Romania.All other water 
reservoirs are used for irrigation and flood protection and have complex destination (fishery, rest 
of population etc.). 

¶ 56 others water bodies on the tributaries of Prut River, totally 1200 km long, were identified as 
HMWB due to significant hydromorphological changes by the number of ponds along the rivers. 
The ponds are used for irrigation and flood protection as well. 

¶ 23 (6 groups) of reservoirs in the river streams were identified as HMWBlake water bodies. 
 

Following the initial establishment of heavily modified surface water bodies, the final establishment will 
be conducted after analysing the gaps in the monitoring data and Joint Field Surveys. The final 
establishment will consist of verification of the validity of the criteria used to qualify a water body as a 
heavily modified surface water body.  
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Figure 5. Heavily modified river water bodies within the Prut pilot basin of Republic of Moldova 
 
  








