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Abstract 

Keyword 1. Reservoir  2. River 3. Water quality monitoring  

purpose 

As Southern Region Water Resources Branch Water Resources 

Agency of the Ministry of Economic Affairs ,  WRA, MOEA, (hereafter 

cal led, status of the 

f ive bodies of water under its jurisdict ion, i .e.,  Tsengwen Reservoir,  

Mutan Reservoir, Akongtien Reservoir, Kaoping River Weir,  and 

Chiahsien Weir,  and the changes in water quality, and the evidence 

between the water-quality parameters and e nvironmental factors, 

through water assessment analysis plan with statist ical ingredient 

analysis,  to generate the basis for its reservoir management.  

Execution method 

The sample content and testing items of this resear ch include the 

monthly regular sampling and testing of the 4 5 samples from 39 

locat ions across Tsengwen Reservoir,  Mutan Reservoir,  Akongtien 

Reservoir,  Kaoping River Weir,  and Chia hsien Weir. In addition to the 

general water quality testing, this research aims to carry o ut quarterly 

water-body stench odor intensity analysis,  quarterly algae count 

testing analysis,  quarterly algae toxin -level testing analysis,  quarterly 

agricultural chemical  analysis,  and half -yearly reservoir f ish testing, 

annual reservoir-base mud quality testing, half -yearly radioactive 

substance testing, and quarterly Agongchan Reservoir waterway 

ecological study analysis.  

As this research has carr ied out monthly routine sampling and 

testing analysis from January to December 202 3, and submitted 
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monthly testing reports, whi le carrying out testing and study of 

selected items with designated frequency, it  has completed the 

water-qual ity sampling work of January to December by the end of 

2023. 

Implementation results 
 

Tsengwen Reservoir (15 Testing Stations)  

Single- Item Water-Quality Analysis  

The pH value of the Category-B water quality compliance rate was 

100%, f loating solid rate was 77.8%, oxygen dissolution rate was 9 8.8%, 

Biological requirement for Oxygen rate was 96.5%, ammonia-helium 

rate was 100%, total phosphor rate was 90.1%, manganese rate was 

90.6% and the col iform rate was 98.2%.  

 

River Pollution Indicator  

The RPI at the catchment area of Tsengwen Reservoir was  

averaging 1. So overall ,  the water quality was at the rating of sl ightly 

unpolluted.   

The River Pollution Index (RPI) in the Tsengwen Reservoir 

watershed has an average value of 1.57. From January to December, 

the majority of months are classif ied as not (or sl ightly) polluted. 

However, in Apri l ,  the Tsengwen Wuhao Bridge experienced a moderate 

level of pollution. This was attributed to a low water volume result ing 

from pipeline operat ions in the preceding days, leading to a higher 

concentration of suspended solids. The pollution level then stabil ized 

in the subsequent months.  
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In the early months of this year (January to February),  the RPI was 

influenced by riverbank slope rect if ication projects, result ing in mild to 

moderate pollution levels. From observat ions between the years 2021 

and 2023, it  is evident that river rainfall  is the primary influencing 

factor on water quality.  

 

Entropic Indicator  

The CTSI was between 42.1 and 60.4 (rating of Mesotrophic to 

Entropic),  with mostly of rating of Entropic.  

The Chlorophyl l -a index was between 1.4 and 8.6 g /L. (rating of 

Oligotrophic to Entropic)  

 

Algae Analysis:  The overal l  a lgae count was between  1900 and 8940 per 

mL, with the dominant algae for the f irst,  second, and third quarters 

being Blue-Green Algae, the fourth quarter being Green Algae.  

 

Algae Toxin Analysis:  All  measured values were compli ant with WHO 

Standard Limit of  

 

Stench Odor Analysis:  Beside the second and fourth season of  2-MIB 

were 42.9 and 25.75 ng /L. The 2-MIB and Geosmin values measured 

were compliant with Japanese standard o f 2-MIB 20ng /L Geosmin

10ng /L.  

 

F ish Species Study:  

The result  of the  f irst  half  of the year study was of the seven 
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recorded biodiversity index was 1.76, evenness index was 0.90, lack of 

species richness, which was no dominant species.  

The result  of the  second half  of the year study was of the seven 

recorded biodiversity index was 1.47, evenness index was 0.82, lack of 

species richness, which was no dominant species.  

 

Agricultural Chemical Analysis:  All the measured values were below the 

lower l imit of detect ion.  

 

Monitoring and Measurement of the radioactive level of the Indigenous 

Water: 

All  the monitored and measured results were compliant with the 

on the Radioactive Content in Drinkin

Energy Counci l  of Executive Yuan.  

 

Base Mud Monitoring and Measurement Results:  

For the current year,  the sediment in the Tsengwen Reservoir does 

not meet the quality standards for certain parameters. The measured 

values for the heavy metal nickel are 44.0, 43.5, and 41.5 mg /kg, 

exceeding the lower l imit. Similarly,  the measured values for the heavy 

metal arsenic are 13.3 and 12.5 mg /kg, surpassing the lower l imit. 

However,  al l  other parameters meet the lower limit  values for  se diment 

quality standards.  
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Spatial Trend Analysis :  

 From January to December of the year 112, statist ical data for 

various water qual ity parameters in the Tsengwen Reservoir watershed 

were analyzed. The discussion and analysis are as fol lows:  

 

1. Water Temperature :  In the watershed from Dabang Bridge to 

the Caolan Creek Bridge, entering the reservoir area, the water 

temperature increased from an average of 18.5 degrees to 27.2 degrees 

Celsius.  

 

2. pH :  The pH ranged between 7.1 and 8.7, indicating a stable 

condition.  

 

3. Turbidity and Suspended Solids: The highest values for turbidity 

and suspended solids were observed in the Danaei Val ley. Upstream of 

the outlet station, there was temporary sedimentation, potentially 

leading to elevated levels of turbid ity and suspended solids. However, 

it  had a minimal impact on the water quality for the East Outlet water 

intake.  

 

4.Chlorophyll -a:Chlorophyl l -a values were lower in the r iver 

section due to the short hydraulic residence t ime. Upon entering the 

reservoir area where water f low is slower, chlorophyll -a values 

increased.  

 

5. Dissolved Oxygen :The average dissolved oxygen concentration 
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was 8.1, maintaining a level above 6.5, indicating excellent water 

quality.  

 

6. Coliform Bacteria :  The highest col iform bacteria v alues were 

recorded at the outlet station, l ikely influenced by low recent rainfall ,  

leading to stagnant water and higher measurements.  

 

7. Ammonia Nitrogen :  The average concentration of ammonia 

nitrogen was below 0.3 mg/L, which is lower than the Class B  water 

quality standard.  

 

8. Total Phosphorus :  The average total phosphorus concentration 

was 0.028 mg /L, below the Class B water quality standard of 0.05 mg /L.  

Overall ,  the water quality in the Tsengwen Reservoir watershed 

during this period appears to b e general ly good, with a few 

considerations for turbidity and suspended solids in specif ic locations 

and increased chlorophyll -a values within the reservoir area .  

Mann-Kendall  Trend Test :  

The Mann-Kendall  test shows a statist ical ly signif icant upward 

trend in CTSI values over the specif ied period. The p -value is very small  

(0.000000051292), indicating strong evidence against the null  

hypothesis of no trend. The posit ive slope (0.0093) furth er suggests an 

increasing trend in the CTSI values for the Tsengwen Reservoir from 

104 to 112.  

Summarizing the water quality characterist ics of the Tsengwen 

Reservoir,  in terms of individual water quality indicators during the 
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f irst  three quarters of this year, al l  data have consistently maintained a 

stable and good condit ion. Despite the absence of rainfall  from January 

to July, water qual ity remained good and non -eutrophic. In August and 

September, consecutive typhoons Kano and Sura occurred with average 

dai ly rainfall  below 200 mill imeters, fai l ing to reach heavy rainfal l  

levels. The elevation of the reservoir's water level had a relat ively 

minor impact on water quality. Regarding spatial  trend analysis,  no 

abnormal extreme values were observed.  

The results of the Mann-Kendall  trend test indicate an upward trend in 

the Composite Trophic State Index (CTSI),  suggesting a need for 

ongoing monitoring. The outcomes of principal component analysis 

reveal that the primary influencing factor is often related to soi l  

erosion factors.  

In conclusion, the water quality in the Tsengwen  Reservoir has 

demonstrated stabi l i ty and excel lence in the short term. However, the 

upward trend in CTSI  suggests the necessity of continuous observation. 

Additionally,  the primary component analysis emphasizes the 

importance of factors associated with so i l  erosion.  
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Mutan Reservoir (6 Testing Stations)

Single- Item Water-Quality Analysis  

  The pH value of the Category-A water quality compliance rate was 

95.2 %, f loating solid rate was  82.5%, oxygen dissolution rate was 

82.5%, Biological requirement for Oxygen rate was 93.7%, 

ammonia-hel ium rate was 98.4%, total phosphor rate was  20.6%, 

manganese rate was 61.9%, and the coliform rate was 41.3%.  

  River Pol lution Indicator:  

  The RPI at the catchment area of Mutan Reservoir  was averaging 1.2. 

Entropic Indicator:  

   The CTSI was between 42.2 and 5.8, averaging 47.4, with mostly of 

rating of Entropic.  

The Chlorophyll -a index was between 1.1 and 32.4 g /L. (rating of  

Oligotrophic to Entropic)  

Algae Analysis:  The overal l  a lgae count was between 3560 and 9300 per 

mL. 

Algae Toxin Analysis:  All  measured values were compliant with WHO 

 

Stench Odor Analysis:  The 2 -MIB and Geosmin values measured were 

compliant with Japanese standard of 2 -MIB 20ng /L Geosmin

10ng /L.  

F ish Species Study:  

  The result  of the first half  of the year  study was of the seven 
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recorded biodiversity index was 0.96, evenness index was 0.87, lack of 

species richness, which was no dominant species.  

The result  of the  second half  of the year  study was of the seven 

recorded biodiversity index was 0.73, evenness index was 0.66, lack of 

species richness, which was no dominant species.  

Agricultural Chemical Analysis:  All  the measured values were 

below the lower l imit of detection.  

Monitoring and Measurement of the radioactive level of the Indigenous 

Water: 

All  the monitored and measured results were compliant with the 

Energy Counci l  of Executive Yuan . 

Base Mud Monitoring and Measurement Results:  

For the current year,  there are parameters in the sediment of the 

Mudan Reservoir that do not meet the quality standards. Specif ically,  

the measurements for the heavy metal nickel are 35.2, 38.3, and 40.4 

mg /kg, exceeding the lower l imit . The measurement for the heavy 

metal arsenic is 12.2 mg /kg, whi le all  other parameters meet the lower 

l imit values for sediment quality standards.  

Spatial  Trend Analysis :  

Discussing and analyzing the data for the Mudan Reservoi r 

watershed ,  the watershed is divided into the Mudan Creek basin and 

the Rurong Creek basin. Here are the key f indings for various water 

quality parameters:  



 Abs-10 

Water Temperature:  

The average water temperature in the water bodies is 24.6 degrees 

Celsius.  

pH:  

pH values range from 7.8 to 8.86, with an average of 7.17.  

Turbidity and Suspended Solids:  

Measurements for turbidity and suspended solids remain stable.  

Chlorophyl l -a:  

Chlorophyl l -a values are consistently stable.  

Dissolved Oxygen:  

Dissolved oxygen levels within the reservoir remain above 6.5, 

indicat ing excellent water qual ity. However, the area near Bridge No. 2 

at the intersection shows sl ightly lower dissolved oxygen levels due to 

human activit ies.  

Coliform Bacteria:  

Coliform bacteria levels are highest near the Xinbao Bridge, 

influenced by the presence of vi l lages and human activit ies.  

Ammonia Nitrogen:  

The average ammonia nitrogen value is 0.047 mg /L, which is below 

the standard of 0.1 mg /L for Class A terrestrial  surface water.  

Total Phosphorus:  
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Total phosphorus is a commonly exceeded parameter, with an 

average value of 0.038 mg/L, exceeding the standard of 0.02 mg /L for 

Class A terrestrial  surface water.  

Summarizing the water quality characterist ics of the Mudan 
Reservoir,  in terms of individual wat er quality indicators during the 
f irst  three quarters of this year, al l  data maintain a consistently good 
and stable condition. The Mudan Reservoir is classif ied under Class A 
terrestrial  surface water quality standards. In terms of spatial  trend 
analysis,  common factors that exceed the standards include total 
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Akongtien Reservoir  (6 Testing Stat ions)  

The pH value of the Category-B water quality compliance rate  was 

100%, f loating solid  rate was 46.3%, oxygen dissolution rate was 90.7%, 

Biological requirement for Oxygen rate was 63.0%, ammonia-helium 

rate was 98.1%, total  phosphor rate was 51.9%, manganese rate was 

74.1%, and the col iform rate was 75.9%.  

Water Quality Indicators  insider the Reservoir:  

River Pollution Indicator:  

The RPI at the catchment area of Akongtien Reservoir was averaging 

2.21.  

Entropic Indicator (For a detai led definit ion, please see 2.2)  

    The CTSI was between 46.8 and 72.8, averaging 62.1.  

The Chlorophyll -a index was between 2.3 and 94.9 g /L. (rating of 

Oligotrophic to Entropic)  

Algae Analysis:  

 The overall  a lgae count was between  1840 and 53940 per mL, with 

the dominant algae being Blue-Green Algae and Green Algae.  

Algae Toxin Analysis:  All  measured values were compliant with WHO 

 

Stench Odor Analysis:  The 2 -MIB and Geosmin values measured 

were compliant with Japanese standard of  2-MIB 20ng /L Geosmin

10ng /L.  

F ish Species Study:  
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The result  of the first  half  of the year study was of the seven 

recorded biodiversity index was 1.08, evenness index was 0.78, lack of 

species richness, which was no dominant species.  

The result  of the  second half  of the year study was of the seven 

recorded biodiversity index was 1.21, evenness index was 0.88, lack of 

species richness, which was no dominant species.  

Agricultural Chemical Analysis:  

All  the measured values were below the lower l imit of detection.  

Monitoring and Measurement of the radioactive level of the Indigenous 

Water: 

All  the monitored and measured results were compliant with the 

 Atomic 

Energy Counci l  of Executive Yuan.  

Discussing and analyzing the data for the water temperature, pH, 

turbidity, suspended solids, chlorophyll -a, dissolved oxygen, coliform 

bacteria, ammonia nitrogen, and total phosphorus in the Agongdian 

Reservoir watershed from January to December  112, the watershed is 

divided into the Wanglai Creek basin and the Dazhong Creek basin. 

Here are the key f indings:  

 

1. Water Temperature:    

The average water temperature in the water bodies is 25.9 degrees 

Celsius.  

2. pH:    
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 pH values range from 7.13 to 8.9.  

3.Turbidity and Suspended Solids:    

Elevated turbidity and suspended solids values are observed at the 

Yanmei Weir and the Bai l ing Box Culvert .  

4. Chlorophyll -a:   

Chlorophyl l -a levels show a contrast ing pattern with sus pended solids, 

with some points showing higher values due to stagnant water 

conditions.  

5.Dissolved Oxygen:    

Lower dissolved oxygen levels are observed at the Xinxing Bridge, 

indicat ing poorer water quality. Other locations maintain averages 

above 6.5.  

6.Coliform Bacteria:    

Higher col iform bacteria levels are observed at the Xinxing Bridge, 

Yanmei Weir,  and Bai l ing Box Culvert,  suggesting the presence of 

wastewater from human activit ies.  

7.Ammonia Nitrogen:    

 The average ammonia nitrogen value is 0.086 m g /L, which is  below 

the standard of 0.3 mg /L for Class B terrestrial  surface water.  

8. Total Phosphorus:    

The average total phosphorus value is 0.197, exceeding the standard of 

0.05 mg /L for Class B terrestrial  surface water, primari ly due to human 

activit ies.  

In summary, the water quality in the Agongdian Reservoir watershed 

exhibits various characterist ics,  with some points indicating potential 

human-related impacts, particularly in terms of dissolved oxygen, 
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coliform bacteria, ammonia nitrogen, and tota l phosphorus levels.  

Summarizing the water quality characterist ics of the Agongdian 

Reservoir,  in terms of individual water quality indicators during the 

f irst  three quarters of this year, al l  data maintain a consistently good 

and stable condition. The Agongdian Reservoir is classif ied under Class 

B terrestrial  surface water qual ity standards. In terms of spatial trend 

analysis,  common factors that exceed the standards include total 

phosphorus, biochemical oxygen demand, col iform bacteria, and 

suspended sol ids. The Agongdian Reservoir watershed, being 

predominantly composed of mudstone, features exposed, 

vegetation-free areas, result ing in the collection of sediment - laden 

water in the reservoir.  

The Mann-Kendall  trend test results indicate no significant  tre nd in 

the Composite Trophic State Index (CTSI).  Meanwhile, the results of 

principal component analysis reveal that the primary inf luencing factor 

is often related to soi l  erosion, with manganese, turbidity, suspended 

solids, and transparency being key fact ors associated with 

sediment-laden water.  

In summary, the water quality in the Agongdian Reservoir 

demonstrates stabi l i ty and adherence to Class B terrestrial  surface 

water qual ity standards. The common exceedances in certain factors 

are attributed to the nature of the watershed, characterized by a 

prevalence of mudstone and l imited vegetation cover, leading to 

sediment-related water quality concerns.  
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Kaoping River Weir (7 Testing Stations)

Single- Item Water-Quality Analysis  

The pH value of the Category-B water quality compliance rate  was 

100%, f loating solid  rate was 38.5%, oxygen dissolution rate was 95.4%, 

Biological requirement for Oxygen rate was 75.4%, ammonia-helium 

rate was 89.2%, total  phosphor rate was 30.8%, manganese 

rate was 30.8%, and the coliform rate was 49.2%.  

River Pollution Indicator  (For a detai led definit ion, please see 2.2)  

The RPI at the eastern exit  and the discharge area of Kaoping River 

Weir was between 1 and 5 (rating of  Sl ightly  Unpolluted 

to Intermediately Polluted), as the  f loating solid rate  increased due to 

water discharge at the discharge area, in  addition  to rainfal l ,  which 

rendered the RPI to go from slightly unpolluted to l ightly  and 

intermediately polluted, but with sl ightly unpolluted accounting for 

most of the occurrence, averaging 2.21, so overall ,  the  water 

quality was at the rating of sl ightly unpol luted.  

Algae Analysis: The overal l  algae count was between 1000 and 10130 

per mL, with the dominant algae being Blue -Green Algae.  

Algae Toxin Analysis:  All  measured values were compliant with WHO 

Standard Limit of  

Stench Odor Analysis:  The 2 -MIB and Geosmin values measured were 

compliant with Japanese standard of  2-MIB 20ng /L Geosmin

10ng /L)  

Agricultural Chemical Analysis:  All the measured values were below the 

lower l imit of detect ion.  

Monitoring and Measurement of the radioactive level of the Indigenous 
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Water:

All  the monitored and measured results were compliant with the 

 

Energy Counci l  of Executive Yuan.  

Discussing and analyzing the data for water temperature, pH, turbidity, 

suspended solids, dissolved oxygen, col iform bacteria, ammonia 

nitrogen, and total phosphorus in the Kaoping River Weir Basin from 

January to December 112, the Kaoping River Basin is divided into the 

Laonong Creek basin, the Nanzih Xianxi basin, and the Ai l iao Creek 

basin. Here are the key findings:  

1. Water Temperature: The average water temperature in the water 

bodies is 23.9 degrees Celsius.  

2. pH: pH values range from 7.03 to 8.41.  

3. Turbidity and Suspended Solids: Turbidity and suspended sol ids 

values at various stations are similar.  

4.Dissolved Oxygen:Lower dissolved oxygen levels are observed at the 

Xingtianli  station.  

5.Total Phosphorus, Coliform Bacteria, and Ammonia Nitrogen:Higher 

values of total phosphorus, coliform bacteria, and ammonia nitrogen 

are observed at the Xingtianli  station, indicating the presence of 

wastewater from human activit ies.  

In summary, the water quality in the Kaoping R iver Weir Basin 

demonstrates various characterist ics,  with some stations showing 

potential impacts from human -related act ivit ies, particular ly in terms 

of dissolved oxygen, total phosphorus, coliform bacteria, and am monia 

nitrogen levels at the Xingtianli  station.  
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Summarizing the water quality characterist ics of the Kaoping River 

Weir,  in terms of individual water quality indicators during the first  

three quarters of this year, a l l  data maintain a consistently good an d 

stable condition. The Kaoping River Weir  is classif ied under Class B 

terrestrial  surface water quality standards. The watershed of the 

Kaoping River Weir is extensive and complex. In terms of spatial  trend 

analysis,  common factors that exceed the standar ds include suspended 

solids, total phosphorus, manganese, and coliform bacteria.  

The results of principal component analysis reveal that the primary 

influencing factor is often related to soi l  erosion, with manganese, 

turbidity, suspended solids, and trans parency being key factors 

associated with sediment-laden water.  



 Abs-19 

Chiahsien Weir (4 Testing Stations)

Single- Item Water-Quality Analysis  

The pH value of the Category-A water quality compliance rate  was 

100%, f loating solid  rate was 100%, oxygen dissolution rate was 100%, 

Biological requirement for Oxygen rate was  100%, ammonia-helium 

rate was 100%, total phosphor rate was 100%, manganese rate was 

100%, and the coliform rate was 35.0%.  

River Pollution Indicator  (For a detai led definit ion, please see 2.2)  

The RPI at the eastern exit  and the discharge area of Chiahsien 

Weir was 1.  

Algae Analysis: The overal l  algae count was between 160 and 1760 per 

mL, with the dominant algae being Blue -Green Algae.  

Algae Toxin Analysis:  All  measured values were compliant with WHO 

Standard Limit of 1.0   

Stench Odor Analysis:  The 2 -MIB and Geosmin values measured were 

compliant with Japanese standard of  2-MIB 20ng /L Geosmin

10ng /L.  

Agricultural Chemical Analysis:  

All  the measured values were below the lower l imit of detectio n. 

Monitoring and Measurement of the radioactive level of the Indigenous 

Water: 

All  the monitored and measured results were compliant with the 

on the Radioactive Content in Drinking Wate

Energy Counci l  of Executive Yuan.  
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Summarizing the water quality characterist ics of the Jiaxian Weir, 

in terms of individual water quality indicators during the f irst  three 

quarters of this year,  al l data maintain a consistently excel lent  

condition. The Jiaxian Weir is c lassif ied under Class A terrestr ial  

surface water quality standards. The water quality at the J iaxian Weir 

has remained excellent throughout the years. In terms of spatial  trend 

analysis,  the common factor exceeding sta ndards is coliform bacteria, 

 

The results of principal component analysis indicate that the 

primary influencing factor is often related to soi l  erosio n, with 

manganese, turbidity, suspended solids, and transparency being key 

factors associated with sediment-laden water.  



 7-1 

  

7.1  

 

112 (

/ 7.1-1) pH 100% 77.8%

98.8% 96.5% 100% 90.1% 90.6%

98.2%  

7.1-1 112 1~12 75%

75%

 

7.1-1 112 1~12 75%  

 

 
pH 

 
 

 
   

 

 -  mg /L mg /L mg /L mg /L mg /L mg /L CFU/ 
100mL 

 6.5~9.0 25 5.5 2.0 0.3 0.05 0.05 5000 
 8.0 21.6  7.9 1.2 0.07 0.024 0.02 424 

 209/209 171/209 206/209 195/209 209/209 191/209 192/209 205/209 

 100.0% 81.8% 98.6% 93.3% 100.0% 91.4% 91.9% 98.1% 
75 % 

 8.3 18 8.5 1 0.08 0.028 0.022 200 

 0.4 48 0.9 0.5 0.040 0.020 0.02 1822 
:1 . /  

  2 . 75 %  
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(RPI)  

RPI 1~3.25 ( ) ~

1~12 ( ) 1.57 4

 

( )

 

RPI 1.45 ( )

( )  

(CTSI)  

CTSI 42.1~60.4

CTSI  

1.4~8.6 g/L

 

(WQI) 

WQI 68.8~93.4

85.1  

WQI 69.4~91.7 84.8

 

( ) WQI 70.2~91.1

82.1  

WQI 71.1~91.6 84.4

 

WQI
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1~12 WQI 84.4

 

 

1900~397840 /mL  

(WHO)

1.0 ug /L  

1~3 2-MIB 2-MIB

Geosmin (2-MIB 20ng /L Geosmin

10ng /L)  

 

4 6 39

 

4 7 37

 

 

    

 

 

 

44.0 43.5 41.5mg /kg 13.3 12.5mg/kg
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 7.2  

 

112 (

/ 7.2-1)  pH 95.2% 82.5%

82.5% 93.7% 98.4% 20.6% 61.9%

41.3%  

7.2-1 112 1~12 75%

 

7.2-1 112 1~12 75%  

 
 

pH   
 

   
 

 -  mg /L mg /L mg /L mg /L mg /L mg /L CFU/ 
100mL 

 6.5~8.5  25 6.5 1.0 0.1 0.02 0.05 50 
 7.7 15.3  7.7 1.1 0.04 0.05 0.05 2422 

 74/77 66/77 66/77 71/77 76/77 18/77 49/77 31/77 

 96.1% 85.7% 85.7% 92.2% 98.7% 23.4% 63.6% 40.3% 

75 % 
 7.87 11.6 8.45 1 0.06 0.061 0.09 3200 

 0.4 30 1.0 0.4 0.02 0.045 0.06 4076 
:1 . /  

  2 . 75 %  
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(RPI)  

    RPI 1.2 ( )  

(CTSI)  

CTSI 42.2~65.8 53.2  

1.1~32.4 g/L  

(WQI) 

WQI 69.8~93.6 85.5

 

WQI 68.8~90.9 81.3

 

WQI 75.2~84.3 84.3

 

WQI WQI 84.4  

 

560~9300 /mL 1~3  

(WHO) 1.0ug/L  

2-MIB Geosmin

(2-MIB 20ng /L Geosmin 10ng /L)   

 

2 3 14 3

 

1 1 8
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   35.2

38.3 40.4mg/kg 12.2mg /kg
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7.3  

 

112

( / 7.3-1) pH 100% 46.3%

90.7% 63.0% 98.1% 51.9% 74.1%

75.9%  

7.3-1 112 1~12 75%

 ( 75% )

 

7.3-1 112 1~12 75%  

 
 

pH  
 

 
   

 

 -  mg /L  mg /L  mg /L  mg /L  mg /L  mg /L  
CFU/  

10 0mL 

 6.5~9.0 25 5.5 2.0 0.3 0.05 0.05 5000 
 7.7 186.0  7.1 2.0 0.08 0.170 0.0594 4004 

 63/66 37/66 56/66 34/66 65/66 35/66 51/66 53/66 

 95.5% 56.1% 84.8% 51.5% 98.5% 53.0% 77.3% 80.3% 

75% 
 8.1 44 8.0 2.675 0.0975 0.089 0.048 2350 

 0.6 659 1.4 1.17 0.093 0.515 0.14 11546 
: 1 . /  

  2 . 7 5 %  
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(RPI)  

RPI 1~5.25 ( ) ~ 2.21

RPI ( )  

(CTSI)  

   CTSI 46.8~72.8 62.1  

2.3~94.9 g/L  

(WQI) 

WQI 68.9~91.0 81.2

 

WQI 44.5~88.2 73.1

 

WQI 77.1  

 

1840~294240 /mL 1~4

 

(WHO)

1.0ug/L  

(2-MIB Geosmin) 3~4 2-MIB

 

 

4 6 76 4

( )  

4 6 74
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7.4  

 

112 (

/ 7.4-1) pH 100% 38.5%

95.4% 75.4% 89.2% 30.8% 30.8%

49.2%  

7.4-1 112 1~12 75%

( 75%

)  

7.4-1 112 1~12 75%  
 

 pH  
 

 
   

 

 -  mg /L  mg /L  mg /L  mg /L  mg /L  mg /L  
CFU/  

10 0mL 
 6.5~9.0  25  5.5  2.0  0.3  0.05  0.05  50 00 

 7.7 668.9  7.9 1.8 0.17 0.320 0.2584 31837 

 79/79 31/79 76/79 61/79 70/79 25/79 25/79 40/79 

 100.0% 39.2% 96.2% 77.2% 88.6% 31.6% 31.6% 50.6% 

75 %
 8.0 764 8.6 1 0.095 0.412 0.3675 20500 

 0.4 1152 1.2 1.9 0.365 0.421 0.33 82801 
:1 . /  

  2 . 7 5%  
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(RPI)  

RPI 1~5.0 ( )

2.53  

(WQI) 

WQI 41.7~90.5

70.6  

 

700~2840 /mL  

(WHO)

1.0ug/L  

1~4 (2-MIB Geosmin)

3 2-MIB (2-MIB 20ng /L Geosmin

10ng /L)  
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7.5  

 

112

( / 7.5-1)pH 100.0% 100.0%

100% 100% 100.0% 100.0% 100.0%

35.0%  

7.5-1 112 1~12 75% 75%

 

7.5-1 112 1~12 75%  
 

 pH  
 

 
   

 

 -  mg /L  mg /L  mg /L  mg /L  mg /L  mg /L  
CFU/  

10 0mL 
 6.5~8.5  25  6.5  1.0  0.1  0.02  0.05  50  

 8.0 63.4  8.4 1.0 0.04 0.038 0.0443 565 

 44/44 32/44 44/44 44/44 43/44 21/44 35/44 14/44 

 100.0% 72.7% 100.0% 100.0% 97.7% 47.7% 79.5% 31.8% 

75 % 
 8.4 53 8.6 1 0.06 0.043 0.037 213 

 0.4 140 0.4 0.0 0.02 0.050 0.07 1256 
:1. /  

  2. 75%  



 7-13 

(WQI) 

WQI 76.7~92.3

WQI 88.5  

(RPI)  

RPI 1 ( ) RPI 1.75

( )  

 

160~1760 /mL 1 3

2 4  

(WHO)

1.0ug/L  

2-MIB Geosmin (2-MIB 20ng /L

Geosmin 10ng /L)  
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7.6  

1. 

9

TSI(TP) 55.8 a

TSI(chl-a) 39.2 45.4  

2. BOD

 

3. 

 

4. (CTSI)

(pattern) a

( )

 

5. 

 

6. 

( )  

7. 

 

8. 
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9. 

 

10. 

 

11. 

 

 


