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In order to improve accuracy of field measurement, it is necessary to 
improve relevant techniques and use of adequate instrument and 
analysis method for specific flow conditions.  

Both of Application of advanced techniques and improvement of 
existing method(measurement, data analysis and QC, assessment) are 
important   

The main objective of the activities is to provide a technical report or 
guideline about three parts of hydrological observation technique 

   - Real-time discharge measurement 
     (IRDIMS, Integrated Real-time  Discharge Measurement System) 
   - Sediment measurement  
   - development of rating curve 

Each action was based on case study for various conditions and 
practical experience of HSC 

Background 
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Overview of Hydrological measurements in HSC 

year 
Number of sites 

Remarks Development  
of H-Q rating  

IRDIMS Sediment Soil 
moisture 

Evapotran-
spiration 

Survey 
 river-bed 

2004 69 - - - - - 
2005 73 1 - - - - 
2006 99 4 6 - - - 
2007 107 8 6 1 1 - 

HSC 

2008 109 11 6 2 2 - 
2009 114 13 7 2 2 - 
2010 126 16 20 2 2 - 
2011 121 26 20 2 2 - 
2012 123 46 15 2 2 690km 
2013 146 49 15 2 2 530km 
2014 152 52 15 2 2 690km 
2015 153 55 17 
2016 154 58 16 
Plan* 380 104 138 25 25 

Since 2007, HSC has been conducting hydrological measurement in Korea 
  - Discharge measurement and rating curve development in over 150 sites  
    every year 
  - Construction and operation of IRDIMS(55 sites have been operating) 
  - Sediment measurement in 15~20 sites every year 

 * National hydrological observation network in Korea 
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 Hydrometric measurements with quality and accuracy 

  Provide guidance on the use of appropriate instruments and  
    methods of observation in diverse conditions 
    - In terms of use of appropriate instruments and methods of observation in diverse 

conditions, IRDIMS(Integrated Real-time discharge Measurement System) would 
be a great model and example for real-time discharge measurement in diverse 
conditions such as backwater and tidally effected area  

    - The main purpose of this action is providing technical information and guidance 
on application of real-time discharge measurement  

    - There are two sub actions have been conducted in this action plan,  
       (1) Collection of the technical information of IRDIMS 
       (2) Case study on measurement of IRDIMS 

ACTIVITIES and OUTCOME 
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(1) Collection of the technical information of IRDIMS  
   - Technical information related to real-time measurement, which include (a) 

measuring instruments, (b) discharge calculation and (c) construction and 
operation of IRDIMS 

(a) Analysis on measurement conditions of various types of ADVM by its specifications and 
flow condition have been carried out based on results from IRDIMS stations.  

(b) The information related to discharge calculation using IVM(Index Velocity Method) and 
its development procedure considering flow condition, characteristics of measuring 
instrument  

(c) The technical information of a proper installation  considering development of IVM 
      - Selection of  measuring instrument and type of installation 
      - Analysis on flow condition to proper installation 
      - Available range of ADVM measurement to be more accurate measurement 
      

ACTIVITIES and OUTCOME 
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(2) Case study on measurement of IRDIMS 
    - Analysis on result of measurement by IRDIMS have been conducted and it 

contained the procedure on development of index rating. The details are  
         (a) Measurement in tidally effected area  
         (b) Measurement in backwater area caused by weir, sluice gate, junction 
         (c) Evaluation of the result of measurement  
             •  Comparative analysis using individual measurements  
             •  Assessment of runoff between up and down stream  
         (d) Development of index rating 
             • Analysis on available measurement range of ADVM to calculate  index  
                velocity properly 
             •  Procedure of index rating development and its software tool 
             •  Analysis of index ratings developed for various conditions  

ACTIVITIES and OUTCOME 
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 Construction and operation of IRDIMS in Korea 

Total Han 
river 

Nakdong 
river 

Geum 
river 

Yeongsan 
river 

55 16 22 7 10 

  Integrated River Discharge Measurement System, IRDIMS is widely used to measure  
     real-time flow discharge in Korea 

  IRDIMS mainly have been installed in difficult stations to measure discharge due to  
     backwater or tidal effect and key stations to flood forecast       

  55 sts. have been constructed and operating now and it will be extended to more than 100 
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Measurement of ADVM 

CM-1200kHz CM-300, 600kHz 

ADP-250, 500kHz ArgonautSL-500, 1500kHz 
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Specification of ADVM 

Specification 

Model 

Channel Master ADP-SL ARG-SL 

Manufacturer RD Instruments SonTek 

Frequency(kHz) 300 600 1,200 250 500 500 1,500 3,000 

Max. range(m) 300 90 20 180 100 1.5~120 0.2~20 0.2~5 

Range of velocity(m/s) default ±5, max. ±20 ±10 ±6 

Accuracy(%, cm/s) ±0.5%(±0.2㎝/s) ±1%(±0.5㎝/s) ±1%(±0.5㎝/s) 

Resolution(cm/s) 0.1 0.1 0.1 

Number of Cell 128 100 10 

Cell size(m) 1~16 0.5~8 0.25~4 1~20 1~12.0 1.5~30 0.4~8 0.2~4 

Beam Angle(°) 2.2 1.5 1.5 1.6° 1.5° 

Min. Blanking 
distance(m) 1 0.5 0.2 1.5 1.0 1.5 0.2 0.1 

Aspect Ratio(R:H) 35:1 20:1 20:1 
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Measurement of ADVM 

Types Concept Example of 
installation remark 

Up-looking 
- Measurement of vertical profile 
- Suitable for canal, small stream 
- Impossible to apply in where deposition 

occur frequently 

Side-looking 

- Measurement of horizontal dir. 
- Most general type 
- Possible to measure only part of section 

depend on the shape of cross-section 
- It is necessary to analyze the proper 

position of measurement 

Moving type 
up and down 

rotation 

- Measurement of various dir.(up and down, 
rotational degree) 

- Possible to measure more range 
- It could shorten measuring time at the 

each position 
- Expensive and complex to install because 

additional equipment are  required to 
move ADVM 

 Types of measurement 
    - 3 types of installation of ADVM depending on measuring direction 
    - It’s important to select the proper position of ADVM to be able to measure stable flow part of the  
      cross-section (central core of flow, away from the influence of any impediment to flow)    
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 For real-time discharge measurement by ADVM, it is necessary to calculate mean velocity    
    from ADVM measurement in order to calculate discharge 

 IVM(Index Velocity Method) 
    - Mean velocity is calculated by relationship between index- and mean velocity  
    - A number of  individual discharge measurements are needed to develop relationship between index-  
      and mean velocity throughout the expected range in stage or mean velocity. 

 VPM(Velocity Profile Method) 
    - Velocity distribution of cross section is estimated by applying theoretical velocity profile      

Calculation of Discharge 

Index velocity(m/s) 

M
ea

n 
ve

lo
ci

ty
(m

/s
) 
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 Comparison between IVM and VPM 
    - Results of discharge by IVM and VPM during low and high flow  were compared  with manual  
       measurements  
    - Both method showed a similar result and accuracy 
    - Comparative error with manual meas. :  
        IVM(average 4.4%, 0.2~21.6%), VPM(average 5.9%, 0.7~17.7%) 

Calculation of Discharge 
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Standard procedures of IVM 

• Field investigation to select the site including survey of cross-
section, discharge measurement and check velocity profile 

• Temporary operation of ADVM to check measurement   
Selection of site 

• Identify optimum location and position at the chosen site 
• Selection of optimum alignment of the ADVM Selection of ADVM location & position 

• Check the available measurement range(setting of cell) 
• Setting of Measurement Interval(MI) & Averaging Period(AP) 
• Setting of raw data configuration  

Configuring the ADVM 

• Discharge measurements considering variant Vm range  Discharge measurement to get Vm 

• Examination of ADVM data : Velocity , Temperature, Cell end,                  
Signal amplitudes & instruments noise, etc. Check of continuous data from ADVM 

• Identify and survey of standard cross-section used for calculation 
of discharge 

• Development of stage-area rating 
• Checking of  change of cross-section 

Calculation of cross-section area 

• Extracting of Vi and checking of relation between Vm 

• Development of index rating 
• Checking on correlation of index rating between Vi and Vm 

and evaluate possible shift 
• Separation of the rating for applicable period depend on cross-

section change  
• Discharge calculation 

Development of Index rating &  
discharge calculation 
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Development of software tool for IVM  

EDPad(Extracting Data Pad) 
 - Data extracting from ADVM  

 - Data checking (available range of meas., signal amplitude etc.)  

 - Calculation of Vi 

 - Data processing of missing or abnormal data 

  

MCDPad(Multi-Computing Discharge Pad) 
  - Calculation of cross-section area(H-A rating or coordination of cross-section) 

  - Development of relationship between Vi and Vm 

  - Checking of correlation of index rating and evaluate possible shift 

  - Separation of the rating for applicable period depend on cross-section change  

  - Calculation of discharge  
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Input of site information 

Setting of the data configuration 

Input of ADVM cell information  

Data extraction 

Check beam intensity 

Processing for missing and abnormal data 

Final data of index velocity used for 
discharge calculation with IVM 

Feedback 

Development of software tool for IVM  
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Development of software tool for IVM  

Data extracting from ADVM 
 - Time series of  water height, 2-D velocity vector and signal amplitude(or intensity) along the transvers 

line of ADVM 
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Development of software tool for IVM  

Checking of signal intensity 
  - Determination of available range of measurement used as Vi 

  - Examination of decreasing pattern of signal intensity 
 ⇒ Available range : section that SI gradually decrease 
 ⇒ If it shows difference with initial setup, it should be changed in Start. 
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Development of software tool for IVM  

Final data of Vi 

  - Vi is calculated by averaging velocities within available range of cell 
  - Interpolation of Missing or abnormal data within 30min 
   ⇒ Final time series data of Vi used for development of index rating and calculation of discharge 
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Input of site information 

Selection of calculation type 

Input of manual measurement DB  

Input of cross-section area 

(H-A rating or coordinate of cross 
section) 

Load time series data of Vi from EDPAD 

Development of index rating 

Checking on possible shift  and 
separation of applicable period 

Discharge calculation 

Feedback 

Development of software tool for IVM  
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Development of software tool for IVM  

Manual measurements to obtain Vm 

  - Manual Measurements should be conducted in variant Vm range  
  - Measurement data are managed by DBPAD   
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Calculation of cross-section area  
          - Calculation from surveyed coordinate  
          - Development of H-A rating from coordinate  
          - Separation of applicable period for the  
            changed cross-section 

Development of software tool for IVM  
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Development of software tool for IVM  

Input time series data of Vi from EDpad 
  - Final data of Vi from  EDpad are input into the MCDpad to develop relationship with Vm  
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Development of software tool for IVM  

Matching of Vi and Vm  
  - In order to match Vi and Vm, it is necessary to interpolate Vi at the 1min  intervals 
  - Averaging of the interpolated Vi during the manual measurement  
  - Using of Vi at the meantime between start and end of manual measurement 
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Development of software tool for IVM  

Development of relationship between Vi and Vm 

  - Regression of determined Vi and Vm  and calculation of coefficients of rating curve 
  - Checking on possible shift  
   ⇒ Development of compound curve considering shift at the specific point(Vm)  
  - Separation of index rating by applicable period 
   ⇒ It is necessary to develop index ratings for each period 
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Development of software tool for IVM  

Discharge calculation 
  - Final discharge data is calculated by applying Vi to index rating determined from MCpad 
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 Discharge measurement in tidally affected area 
   - Beginning high tide flow, discharge at the station decreased rapidly and flow direction  
     changed to reverse, while water height was rising. After negative peak, reverse flow returned   
     to natural direction and discharge increased and gradually decreased  until next tidal period  
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 Discharge measurement of flood flow  
   - Maximum value : discharge 23,000m3/s, water level 10.7m, EL., velocity 2.5m/s 
    ※ maximum record since IRDIMS began to operate  
 

Example Results of IRDIMS 



28 / 71 

Example Results of IRDIMS 

 Discharge measurement in backwater condition by sluice in river estuary  
    - Gate operation of the sluice result in flow change of this station. 
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Example Results of IRDIMS 

 Discharge measurement under backwater condition caused by section-crossed structure  
   - Discharge was directly affected by outflow of the weir controlled by gate operation 
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Example Results of IRDIMS 

 Discharge variation between two weir  
   - Goryong st. located between 2 weirs at 15km upstream and 4km downstream 
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 Backwater at the junction caused by main stream  
   - Hapgang st. is located in 1km upstream of junction with Geum river  and affected by  
     backwater only when discharge of main stream increase significantly 

Comparison between IRDIMS and H-Q  

Hapgang st. 

Miho Stream 
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 Backwater at the junction caused by main stream  
   - It is affected by backwater only when discharge or water height of main stream increase  
   - Results of discharge by IRDIMS and H-Q had a similar trend when there was no backwater  
   - However, as it started to be affected by backwater from mainstream, discharge by H-Q was  
     showing difference and bigger than IRDIMS and manual measurements.      

Comparison between IRDIMS and H-Q  
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Comparison between IRDIMS and H-Q  

 Measurement in Loop condition 

   - 2 rainfall events : 300~900m3/s, 1,000~4,000m3/s  

     H-Q for H = 1.6~2.0m had been developed using data measured during rising flow condition                         

                   H=  2.5~4.5m had been developed using data measured during rising and falling flow conditions 

   - Difference of discharge under same H were 15~20% similarly  in both events  
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 Comparative analysis on runoff of IRDIMS stations 
  - Runoff at each IRDIMS station from upstream to downstream for specific period in Nakdong  
    river  
  - Runoff of each station(blue bar) gradually increased from upstream to downstream, and its  
    trend was similar with increasing of drainage area(yellow line). 
 

Example Results of IRDIMS 
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 Hydrometric measurements with quality and accuracy 

  Improve sediment measuring techniques 
   - This Activity is to provide a technical information about sediment measurement and 

each methodology, and case study on sediment in various conditions  
   - There are two sub actions have been conducted in this action plan, these are  
         (1) Collection of technical information related to sediment measurement and analysis  
          (2) Case study on sediment measurement in various conditions 

ACTIVITIES 
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 Hydrometric measurements with quality and accuracy 

(1) Collection of the technical information related to sediment measurement  
      and its analysis  
  (a) The status of existing sediment measurement technique 
       • Measurement equipment, methodology and procedure 
  (b) The status of new technology and its application  
  (c) Techniques of analysis on sediment   
 
(2) Case study on sediment measurement in different conditions  
  (a) Analysis on characteristics of sediment load during rising & falling water level(Loop)   
  (b) Analysis on river construction effect on characteristic of sediment load, focused on  
4major river project in Korea 
  (c) A comparative analysis on sediment load by sequence of rainfall event. 

ACTIVITIES 
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Sediment measurement in different conditions 

 Loop characteristic of suspended sediment in the Gaejin2 station 
 Analysis on characteristic of C-Q rating in the rising and falling flow 
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 Loop characteristics of suspended sediment in the Gaejin2 station 
 Gaejin2 station showed characteristics of clockwise loop 

clockwise rotation 

Sediment measurement in different conditions 
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 Loop characteristics of suspended sediment in the Jindong station 
 Jindong station showed clockwise and counterclockwise loop together during successive  

    2 rainfall events 

clockwise  

counterclockwise 

Sediment measurement in different conditions 
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 Effect of large weir construction on Sediment load 
 Comparison of C-Q rating before and after construction of large weir   

Sediment measurement in different conditions 
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 Effect of large weir construction on Sediment load 
 Comparison of C-Q rating before and after construction of large weir   

Sediment measurement in different conditions 
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 Suspended sediment characteristics of successive rainfall events 
 A comparative analysis on suspended sediment by sequence of rainfall event 

event 1 

event 2 

Sediment measurement in different conditions 
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 Hydrometric measurements with quality and accuracy 

  Focus on the development of rating curve 
    - This Activity is to provide a report outlining procedures for developing the  
      optimal rating curve under various conditions in Korea 

    - The main purpose of this action is providing technical information about 

      improved development procedure and introducing development tool of rating 
curve also providing development of rating curve cases in various conditions. 

    - There are two sub actions being conducted in this action plan, these are 
       (1) Collection of the existing technical information 
       (2) Case analysis with various field conditions  

ACTIVITIES 
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(1) Collection of the existing technical information 
   - This action is collection of existing technical information, which include  
     (a) Procedure of rating curve development, (b) Development  tool of rating curve 

          (a) Procedure of rating curve development  
              ∙ Pre-investigation  
             ∙ Discharge measurement and calculation 
             ∙ Evaluation of measurement 
             ∙ Quality Control (QC) 
             ∙ Confirmation of data 
             ∙ Evaluation of rating curve      

          (b) Software tools to develop and manage of rating curve and its application  
             ∙ Data management and QC 
               - HDQMS (Hydrological Data Quality Management System) 
                 - HDIMS  (Hydrological Data Information Management System) 
             ∙ Data analysis and rating curve development  (DBPAD, CalPAD) 
 

ACTIVITIES 
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(2) Case analysis with various field conditions  
    - This activity is to introduce many cases of rating curve development and its 

practical experionce in various specific conditions and suggest adequate 
methodology and evaluation of results by runoff anlysis etc. 

 
         (a) Development of rating curve in backwater effect  
             ∙ Weir, stream junction 
         (b) Guideline for development of rating curve considering vegetation  
             ∙ Method and procedure of vegetation monitoring 
         (c) Analysis on effect of stream environment change on rating curve 
             ∙ Bed change, river construction 
          

ACTIVITIES 
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 This continuous record of stage is translated to river discharge by applying the stage-
discharge relation (also called rating) 
 

 Stage-discharge relations are developed for streamgages by physically measuring the 
flow of the river with a mechanical current meter or ADCP at a wide range of stages; for 
each measurement of discharge there is a corresponding measurement of stage  
(http://water.usgs.gov/edu) 
 

 Q = aⅩ(h-b)c                    

    (h : stage (water level) , b : Gauge Height os zero flow : GZF , c: slope) 
    The stage-discharge relation depends on the shape, slope, and roughness of the 
     channel at the streamgage and is different for every streamgage  
 

  HSC(MLIT) is conduction the flow measurement more than 130 stations per year. 
Also rating curves was developed from measuring stations per year except a few stations 
due to tidal or back water effect etc.  

Stage-discharge rating curve (Rating) 

http://water.usgs.gov/edu
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National Hydrological Survey Network in Korea 

 Status of NHSN in Korea 

 National water level network 
 Realtime streamflow, sediment load, soil 

moisture, evapotranspiraion network 

Division Water level Streamflow Realtime 
streamflow 

Sediment 
load Soil Moisture Evapotranspi

ration  

Number of 
sites 645 380 97 138 25 25 

* Final NHSN is planned to finish by 2020(Currently 80% completed and managed(2012)) 

Han River 

Geum River Nakdong River 

Yeongsan River 
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The status of discharge measurement (2007-2015) 

 Status of flow measurement the past 2007-2015 years   
by the Report of Hydrological Survey 

Flood Control Office 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Han River 28 30 33 36 38 38 42 47 45 

Nakdong River 28 31 30 37 35 37 40 40 43 

Geum River 23 23 25 26 25 24 33 33 34 

Yeongsan River 28 25 26 27 23 24 33 35 35 

Total 107 109 114 126 121 123 148 155 157 
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The status of discharge measurement (2011-2014) 

 Status of discharge measurement the past 2011-2014 years   
Hydrological Annual Report in Korea (by Ministry of Land, Infrastructure and Transport) 

Year Flood Control Office Total 
St. 

Discharge  
Measurement 

Automatic Discharge 
Measurement 

Development of 
 Rating Curve 

2011 

Han River 47 38 9 44 
Nakdong River 44 35 9 40 

Geum River 29 25 4 29 
Yeongsan River 27 23 4 26 

Total 147 121 26 139 

2012 

Han River 49 39 10 38 
Nakdong River 58 41 17 35 

Geum River 31 27 4 27 
Yeongsan River 35 28 7 25 

Total 173 135 38 125 

2013 

Han River 52 40 12 42 
Nakdong River 60 38 22 39 

Geum River 37 30 7 33 
Yeongsan River 40 33 7 33 

Total 189 141 48 147 

2014 

Han River 57 47 12 47 
Nakdong River 61 40 22 40 

Geum River 38 33 7 33 
Yeongsan River 43 35 8 35 

Total 199 155 49(6) 155 



50 / 71 

Han River Geum River 

Nakdong River 
Yeongsan River 

Location of discharge measurement stations 
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The status of development of rating curve (2011-2013) 

 Status of Sites (Rating curves effected by controls in various field conditions) 
Hydrological survey Report ( by HSC_Ministry of Land, Infrastructure and Transport) 

Year Weir  Backwater of 
main river   

Discharge of  
Dam  

Sea wall 
& Tide 

River  
Construction  Vegetation  Curved  

Channel  
Development of  

Rating curve 

2011 34 17 39 7 25 8 4 139 

2012 34 21 13 1 12 17 5 125 

2013 19 13 30 2 22 9 3 147 

2014 29 17 35 1 23 16 9 155 



 Step1) Water level measurement         Step2) Discharge measurement 
 

 
 

 
 
 

Step3) Development of H-Q rating curve  
            and Discharge hydrograph 

(Over 130 sites per year) 

(measuring stream stage) 

 Streamflow measurement 

streamflow measurement 



53 / 71 

Procedure of rating curve development 

 Procedure of rating curve development is 
     Pre-investigation – flow measurement – QC of measured data – Development of rating - Evaluation 

Main Contents 

Pre-Investigation 
 Collecting of past material, Pre-investigation for field measurement 
 Planning for hydrological observation considering the field conditions 

Discharge 
Measurement 

and Calculation 

 Standards compliance and decision of measuring method, measurement  
   location considering the field conditions 

 Calculation using standard-calculation sheet 

 Compliance with standards about measured data, Uncertainty evaluation 
 Error review of survey method and calculation Evaluation of data 

Quality Control( QC) 

Evaluation of  
rating curve 

 Error analysis and supplementation according to results of valuation of data  
 Reflected on future measurement 

Confirmation  
Of data  Confirmation of data through the data revaluation 

 Development of rating curve 
 Accuracy evaluation of rating curve 
 Runoff analysis etc. 

Major Procedure 
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Software tool to development and manage of rating curve 

 HDQMS (Hydrological Data Quality Management System) 

8 7 6 5 4 3 2 1 

Input/calculation/save 

CalPAD 
Calculation 
Restore  
output  

Assess data 

Field conditions 
Observance of  
standard  
Trouble value 

V-D distribution 
Q-D distribution 

Section discharge 
Fluctuation of h 
Uncertainty 
Number of velocity  
measuring line 

Verification of  discharge 

h-A, h-V 
h-√Q 
accumulated  
h-Q 

Evaluation of h-Q relation 

Selection of data 
Classify  data 
(duration/water level 
Interpolation(GZF ) 
extrapolation 
Develop h-Q relation 

Analysis of h-Q relation 

h-Q  & cross section 
h-Q & cross section 
Compare up & downstream 
Compare peak Q and time 
Runoff analysis 

Feedback 

Fix the value 

Fix h-Q rating relation 

F 
I 
E
L
D 

h 

• Enforced  
  standard 
• Improve  
 the method 

Improve the accuracy by daily verification  

Feedback 
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Software tool to development and manage of rating curve 

 HDIMS (Hydrological Data Information Management System) 

Main Screen (Log-in) Examination of data (Electronic system) 

Request of data review Upload of relevant materials  
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Software tool to development and manage of rating curve 

 Data analysis and rating curve development (DBPAD, CalPAD) 
 Computation sheet of discharge by measuring instrument 

CalPAD 
 (measured by current meter) 

                 FloatPAD 
 (measured by float) 

ADVM sheet 
 (measured by ADCP) 



57 / 71 

Software tool to development and manage of rating curve 

 Data analysis and rating curve development (DBPAD) 
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Software tool to development and manage of rating curve 

 Rating curve standard form in HSC 
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Case analysis with various field conditions 

 Example of rating curve development(SanGyeGyo St.) 
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Case analysis with various field conditions 

 Example of rating curve development(SanGyeGyo St.) 

10
131411121 23 4 9

8 5 6

7

-1

0

1

2

3

4

5

6

7

8

9

10

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Mean ve locity V(㎧)

W
a

te
r 

le
v
e

l 
h
(m

)

0 50 100 150 200 250
Distance L(m)

2014 (by current mete r)

2014 (by ADCP)

Cross Section (be fore  flood in 2014)

Cross Section (a fte r flood in 2014)

Cross Section (be fore  flood in 2013)

①

②



61 / 71 

Case analysis with various field conditions 

 Example of rating curve development(SanGyeGyo St.) 
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Case analysis with various field conditions 

 Example of rating curve development(SanGyeGyo St.) 
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Case analysis with various field conditions 

 Development of rating curve in backwater effect (Weir, Stream juction) 
 Example of Weir operation  

- Field monitoring case of weir operation  

Open weir Open weir 
 Closed weir 
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Case analysis with various field conditions 

 Development of rating curve in backwater effect (Weir, Stream juction) 
 Example of Weir operation  
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Maximiz
e 

Growth 

A little 
Growth 

extinction 

Case analysis with various field conditions 

 Development of rating curve Considering Vegetation 
 Example according to the monitoring of vegetation growth and development of  

    rating curve by vegetation.  

② ③~④ ⑤~⑦ ① 

① Little effect of Vegetation 
②~④ The growth period of vegetation 
⑤~⑦ The extinction period of vegetation 
  

- Separation of period by growth(Circulation) of vegetation 

Periodicity of vegetation 
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Case analysis with various field conditions 

 Development of rating curve Considering Vegetation 
 Example according to the monitoring of vegetation growth and development of  

    rating curve by vegetation.  
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Case analysis with various field conditions 

 Analysis on effect of stream environment change on rating curve 
 Example of sand channel stream (Separation by before and after the flood bed change) 
 ①13/01/01 00:00-13/07/20 18:40   ②13/07/20 18:50-13/12/31 23:50 (Scour of session) 
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Work Plan, output and future plan 

 Work plan_1. IRDIMS  
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Work Plan 

Work plan_2. Sediment 
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Work Plan 

 Work plan_3. Rating curve 



Thank you for your attention! 
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