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This paper is an introduction of newly developed assessment system for river/stream environment to improve the 

efficiency and consistency of river/stream restoration projects in Korea. The assessment system was constructed 

with a systematic series of five steps: 1) Aim and application realms, 2) River classification, 3) Assessment units 

and survey methods, 4) Assessment indicators and methods, and 5) Production of assessment information. The 

assessment system used 4 categories (physical characteristics, biological characteristics, water quality and 

amenity), 12 sections and 39 indicators to assess the river/stream condition. To improve and confirm the 

assessment system, an application test was carried out on 5 experimental rivers/streams.  

 

1 INTRODUCTION AND STUDY OBJECTIVE  

Since 1970‟s by urbanization and industrialization, most Korean stream corridor had been vastly changed and 

degraded on the purpose of water utilization and flood control. In 1990s, there was increased demand for stream 

restoration for healthy river ecosystem which enables the coexistence of human and nature. River or stream 

managements including restoration project are controlled by several ministries and related laws and orders in 

Korea. In particular, river management associated with water resources is controlled by the River Act established 

in 1961 under the Ministry of Land, Infrastructure and Transport (MOLIT).  

The River Act adopted the concept of conservation and restoration of river ecosystems, including river 

environment survey, in River Act 24 'Long term comprehensive master plan for water recourses', River Act 25 

'Master plan for river/stream construction' and River Act 44 'Designation of management zoning for nature-

friendly stream construction', which determine the river/stream project to undertake [1, 2]. Since the 

„Enforcement Ordinance‟ for River Act 24 does not note the environment assessment, and there are no legal 

guidelines for quantitative assessment baselines for designation of project zoning (conservation, restoration, and 

water-friendly), river projects such as restoration, construction of public utilities or improvement of water quality 

have been mostly conducted without a sufficient consideration of legal efficiency, the characteristics of river 

conditions, or the actual status of river/stream.  

This study was undertaken in order to develop a standardized integrated assessment system for river/stream 

environment to improve the efficiency and consistency for stream restoration projects. Ultimately it has the aim 

to amend the River Act 25 and related Guidelines, Enforcement Ordinance, policies or laws.  

 

2 STUDY PROCESS  

To develop the assessment system for the river/stream environment, we examined different river assessment 

systems for example, LAWA [Länderarbeitsgemeinschaft Wasser], EC-WFD, AusRivAS [3, 4, 5], and related 

guidelines and laws of foreign countries. We then analyzed the characteristics of Korean rivers and our laws and 

ordinances on river/stream management. 

After detailed consultation with specialists, public officials, water resources managers, decision makers and 

engineers, we developed the assessment system for river/stream environment with a five step-process. We are 

testing the developed assessment system on experimental rivers/streams from last year to either modify or 

confirm the assessment system. This year, we are going to analyze the implementation cost of the assessment 

system, and finally we will attempt to install the assessment system for river/stream environment on the River 

Act 25 in Korea.  



3 SCHEME OF ASSESSMENT SYSTEM 

The assessment system for river/stream environment was constructed with a systematic series of five steps 

(Table 1). Firstly, we set up the three assessment aims and defined legal position. We targeted the River Act 25 

& its Enforcement Ordinance, Guidelines for river master plan, and the Integrated guidelines for nature-friendly 

river creation. The river project should be designed by the results of the assessment. 

Secondly, we classified the river structure with scale and shape. To do this, we used the watershed concept 

classified by the spatial scale or stream order provided by the Water Resources Management Information System 

(WAMIS) [6]. The watersheds were classified as large, middle, or small watersheds. In these watersheds, river or 

stream was then divided into segment types with bed slope using modified Fujita system [7]. Segment M has the 

slope of more than 1/60, segment 1 has the slope of between 1/60 ~ 1/400, segment 2 has the slope of between 

1/400 ~ 1/5000, and segment 3 has the slope of less than 1/5000. Then each segment was divided into reaches 

based on channel width and curve ratio. The reach length was determined as channel width x 25 within a 

maximum curve ratio was 1:4 (Figure. 1). 

 

Table1. Structure and process of the assessment system for river/stream environment  

 

Step 1  Aim and application realms 

Aim :  Setting the quantitative goal of river environment management 

           Standardization for designation of zoning (water-friendly activity/conservation/restoration zone) 

           Priority setting of implementation and evaluation of outcomes of stream projects 

Application realms 

   Target : River Act 25 & its Enforcement Ordinance / Guidelines for river master plan /   

 Integrated guidelines for nature-friendly river creation  

   Scoping  realms : River Act 23,  24, and 27 

Step 2  River classification 

Watershed (large , medium , small) 

Classification of stream segment type by bed slope 

Division of stream reach by width and curve ratio 

Step 3  Assessment units and survey methods 

Establishment of hierarchical unit with segment and reach and set up of sampling sites  

Total survey and sampling survey based on IT and spatial information with high resolution digital image 

Step 4  Assessment indicators and methods 

Assessment indicators (number of sections/indicators) : 4 categories 12 sections 39 indicators  

   Physical features (3/10) / Biological features (3/10) / Water quality (2/9) / Amenity (4/10) 

Assessment method :   Grading each category into 5 by integrating the sections and indicators  

                                     Zoning of river environmental management according to assessment grade 

Step 5  Production of assessment information 

WAMIS (Water Resources Management Information System) / RIMGIS (River Management  on 

Geological Information System) ↔ information of river environment  

Total Web-GIS Systems 

 

 

 

Figure1. Systematic approach (stream-segment-reach) on river/stream environment assessment 



Thirdly, we determined the assessment units. River or stream environment was assessed with each reach unit. 

Considering the cost and efficiency, we proposed the following sampling method. Every reach was divided into 

several sectors according to its condition; then sampling sites were selected in each of those sectors. The size of 

the sampling sites was determined by the sector width and distance from the river bank. On each of the selected 

sample sites, sampling plots, quadrats, line belts, or points are grouped according to taxon.  

We also proposed the laboratory analysis using IT based data and spatial information with high resolution 

digital images and field survey. Base map marked standard ordinates were made by overlapping GIS map 

(Vector type, no scale) provided by WAMIS, with digital map (1/1,000 or 1/5,000) provided by National 

Geographic Information Institute; segments, reaches, and sampling sites were marked on the base map. 

Step 4 is the selection of assessment indicators and methods. The assessment indicators were consisted of 

four categories (physical features, biological features, water quality, and amenity), 12 sections and 39 indicators 

(Table 2); the final assessment grade of each category was then ranked from 1 to 5 by integrating the sections 

and indicators. The ranges of the five grades were determined by the data from the experimental rivers. 

Considering the situation where most rivers are disturbed and few rivers maintain their natural conditions in 

Korea, the „experimental river‟ was used in substitution for „Reference Rivers‟ to provide the standard of 

assessment. The assessment grade provides the baseline for designation of stream projects zoning. 

The fifth step of the assessment system is the production of information and GIS based data building. The 

survey data constructed into quantitative forms will be put into a total Web-GIS Systems (Figure 2). 

 

Table 2. Assessment indicators for river/stream environment (with the number of indicators assessed) 

 

Categories  Sections 

Physical features (10)  Water way & hydrology (6)  /  Bank characteristics (2)  /  Disturbance (2) 

Biological features (10)  Vegetation (3)  /  Birds (4) /  Fishes (3) 

Water quality (9) 
 Chemical characteristics (8) /  

 Environmental indicator species (Benthic invertebrates) (1)  

Amenity (10) 
 Historic and cultural feature (2)  / Land use (2) /  

 Accessibility (2)  /  Demand for water-friendly activity (4) 

 

 

 

Figure 2. Process of river/stream environment assessment and information production 

 

4 TEST OF ASSESSMENT SYSTEM ON EXPERIMENTAL STREAMS/RIVERS 

To improve and confirm the assessment system, the application test was carried out on 5 experimental 

rivers/streams. The test had two purposes; firstly to make a grading baseline and to test the practical utility of the 



assessment system on natural-reserved streams, (in this the correspondence with river characteristics, 

discrimination against other survey guidelines, and applicability were tested). The second purpose was to test the 

legal effectiveness of the assessment system on the stream where the ‘Master Plan’ had been already established, 

to compare the zoning baselines between real situation and application results.  

Most rivers or streams were classified into Segment 1 (river bed slop: 1/60~1/400) or Segment 2 (1/400~ 

1/5000) in Korea. The length of reaches ranged between three to five kilometers long. Assessment results 

depended mostly on the segment type. All categories were proved as proper to represent the river/stream 

environment, but there were differences between assessment units and legal zoning scale (2 km) partially. This 

could be mediated by preferential or weighted application of Amenity or integrating assessment categories.  

 

5 EXPECTED ACHIEVEMENTS OF THE ASSESSMENT SYSTEM 

To promote practical application, we are carrying on the analysis of implementation cost. In further discussion 

with the results from application tests on experimental rivers/streams, the assessment system will be improved 

and be more detailed. After gathering the social consents, we will propose the policy acceptance or legislation of 

the assessment system for river environment.  

The expected achievements from installation of the assessment system on River Act 25 and its Enforcement 

Ordinance are summarized as follow: 

Key achievements  

- Set up quantitative achievement goal for river environment management 

- Bring up quantitative baseline for designation of implementation zoning (water-friendly activity 

/conservation / restoration zone) 

- Priority setting of implementation of river projects 

- Evaluation of outcomes of river projects 

Additional achievements 

- Ensure legal position of river environment management  

- Assure river management integrated with water resources and river ecosystem 

- Upgrade and strengthen capability of engineering company to plan and design river restoration 

 

ACKNOWLEDGMENT 

This research was supported by a grant (12-TI-C02) from Advanced Water Management Research Program 

funded by Ministry of Land, Infrastructure and Transport of Korean government. 

 

 

REFERENCES 

 

[1]      Ministry of Land, Infrastructure and Transport (MOLIT), “Implementation guideline for 'Master planning 

for water resource use of watershed' and/or 'River master plan'”, (2008). 

[2]      Ministry of Land, Infrastructure and Transport (MOLIT), “Integrated guideline for eco-friendly river 

management”, (2009). 

[3]      LAWA, “Handbuch zum Obersichtsverfahren: Gewässerstmkturgtitekartierung in der Bundesrepublik 

Deutschland”, Läinderarbeitsgemeinschaft Wasser, Munich, (2000a). 

[4]     Parsons M., Thomas M., and Norris R., “Australian River Assessment System: AusRivAs Physical 

Assessment Protocol”, Monitoring River Health Initiative Technical Report, University of Canberra and 

Commonwealth of Australia, No. 22, (2001). 

[5]     Research Center for ECORIVER21, “Guideline for river disturbances assessment and adaptation 

management”, (2011). 

[6]     Ministry of land, Infrastructure, and Transport of Korean Government, “Water Resources Management 

Information System (WAMIS)”, (2002). http://wamis.go.kr/ 

[7]     Fujita, “Mechanics design of revetment”, Sankai-dō, (2004).  

http://wamis.go.kr/

