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Outline of the Joint Study Project Between Japan and
Republic of Korea under the theme
Pollution Control in the Han River Basin"

"

1. Background
The Republic of Korea has achieved rapid economic growth since

the beginning of 1%60's. On the other hand, urbanization and
industrialization have caused serious environmental pollution
problems. In particular, eutrophication of artificial lakes is

one of the most vital issues because about 70% of the total
Korean people depends on artificial lakes for drinking water
resources. In relation to water pollution, such air pollutants
as sulfur dioxide and suspended particulate are an important
issue, since transportation of them and resultant deposition may
cause water pollution.

Han River is the most important river in the Republic of
Korea. Paldang Reservoir is located at downstream of Han River,
about 45km north-east part of Secul city. The water intaked from
the reservoir is used drinking water of fifteen million peoples
in the capital boundary. The reservoir was constructed at joint
site of North Han River, South Han River and Kyeong-an River.
kyeong-an River is the most polluted than other rivers.

In the Republic of Korea, the National Institute of Environmen-
tal Research was established in 1978, and has been conducting
research on water and air pollution since then. However, inten-
sification of environmental pollution problems, especially in the
Han River Basin, requires a comprehensive environmental manage-
ment plan which included not only emission c¢ontrol but also
restriction of land use.

In order to make such a plan successfully and practically,
Japanese experiences in water and air pollution research should
be transferred and applied. Therefore, it is necessary and sig-
nificant to propose the Joint Study Project under the theme
"Environmental Pollution Control in Han River Basin".

2. Objectives

The objective of this project was to develop methodology for
designing water quality management plans. In this study, Han
River Basin was chosen as research field, and the influence of
transportation of air pollutants and resultant deposition were
taken into account.

3. Study framework
The project was divided into following sub-themes;
1) Development of water Quality Management Methodology for
Artificial lakes.
2) Development of Water Quality Management Methodology for
Rivers.
3) Development of Analytical Method for Transportation of Air
Pollutants and Resultant Deposition.
In order to implement the Project, the following approaches
were carried out:
1) For sub-theme 1 and 2, the Kyeong-an River basin and Paldang
Reservoir were chosen as a model area for intensive case
studies.

2) For sub-theme 3, Seoul city area was chosen as model area



for analyses of air pollution.

4. Organization
1) The Japanese Study Team
The Japanese study team was mainly consist of researchers
from the National Institute for Environmental Studies
(NIE3S) under Environment Agency and experts from Local
Governments.

Project leader: Ryuichi SUDQ (NIES) (Feb. 1990 - July. 1991)

Masaaki NAITO (NIES) (Aug. 1991 - Jan. 1993)

Sub—-leader: Morihiro AIZAKI (NIES) (For sub-theme 1 and 2)
Shinji WAKAMATU (NIES) (For Sub-theme 3)

Researchers:
For sub-theme 1 and 2
Kazuo MATSUSHIGE (NIES)

Yuhei INAMORI {NIES)

Takehiko FUKUSHIMA (NIES)

Senichi EBISE {NIES)

Hideo HARASAWA (NIES)

Jun NAKAJIMA (Chiba Pref. Lab. Wat. Pollu.)

Katunori MATSUZAWA (Nagano Inst.Heal.Envi.Std.)
Masaaki HOSOMI {Tokyo Univ. Agri. Tech.)

For sub-theme 3
Itushi UNO (NIES)
Kiyoshi UEHARA {NIES)
Akira UTSUNOMIYA (Fukuoka Inst.Heal.Envi.Std.)
Takanori YAMASHITA (Nagasaki Inst. P. H. E. §8)
Atsuko MORI {Nagasaki Inst. P. H. E. S.)

2) The Korean Study Team
The Korean Study Team was mainly consisted of researchers
from the National Institute of Environmental Research (NIER)
under the Environment Administration.
Project leader: Yoon-Soo SUH (NIER)
Sub-leader: Jae—-keun RYU (NIER) (For sub-theme 1)
In-Seon LEE (NIER) (For sub-theme 2)
In-Goo KANG (NIER) (For sub-theme 3)

Researcher:
For sub-theme 1 and 2
Sang-Chul SHIN (NIER)

Dong-I1 JUNG (NIER)
Myeong-Hee KWEON (NIER)
Jung-Kyu KIM {NIER)
Duk-Hee RHEW (NIER)

Sang-Yong YANG (NIER)
Oh-Sang KWEON  (NIER)
Dong-Soo KONG (NIER)
Hyeong-Jin LEE (NIER)
Seong-HUN CHOI (NIER)
For sub-theme 3
Ei—-Jeong HAN (NIER)
Jin—-Seok HAN (NIER)
Chan-Kee SHIN {NIER)
Tae-Sool PARK (NIER)



Soo-Eon CHOI {NIER)
Pyung-Soco KWON (NIER)
Seong-Kee CHANG (NIER)
Jeong—-Soo KIM (NIER)
Seung-Do YU (NIER)

5. Results
This report was consisted of two chapters. 1In the Chapter 1,
reports related sub-theme 1 and 2 are included, and those related
sub-theme 3 are in the Chapter 3.

Chapter 1 : A Development of the Environment Management Technics
for the Han River Basin
— For Lake Paldang and Kyeong-an River -

1.1. Status of Paldang Reservoir and its Catchment area.

The purpose of this survey was present characteristics,
pollution sources, and water quality status of the Paldang Reser—
voir. Paldang Reservoir was man-made river run reservoir. Catch-
ment area of this reservoir was 23,600 km?2. Woodland was about
15,000 km? and this was 65% of catchment area. Total storage
capacity was 244 x 104 m3. Average depth was 6.7m and residence
time was about 5.5 days.

This paper contains population, climate, administrative dis-
trict, nature of the soil, geographical features, status of land
use, domestic animals, waste water and sewage discharging facili-
ty, and nightsoil treatment facility in Paldang Reservoir catch-
ment area.

In 1891, average BOD and CODMn concentration of Paldang Reser-
voir were 1 1 mg/l and 1.7 mg/1l respectively, and chlorophyll-a
concentration was 8.8 mg/m®. Trophic level of the Paldang Reser-
voir was estimated mesotrophic state. The countermeasures for
protecting water quality of Paldang Reservoir were considered as
follows; Effective management of sewage treatment plant and
stock-raising joint treatment plant in catchment area of Kyeong-
an River, lake water quality purification by using aquatic
plants, runoff control in summer precipitation. Finally basic
environmental facility should be established until 19986.

(Jae~Keun Ryu)

1.2. Analyses on Input Loading of Paldang Reservoir

Paldang Reservoir is a man-made lake. Branch stream in drain-
age basin show dendrite pattern, and lake ecosystem is not steady
in flooding season. The ratio of drainage basin to lake surface
is 618, and mean depth of the lake is 6.5 m. The ratio of lake
surface area to mean depth is 0.17 m/km2. Since Paldang Reser-
voir is shallow and stream-like, stratification of water tempera-
ture scarcely observe, and settling rate is very high.

External COD loadlng was estimated as 1,440 g/m2/year and
efflux was 1,388 g/m?/year. Storage rate in water body was
—3.1g/m2/year. External total phosphorus loading was estimated
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as 40.0 gP/m2/year and efflux rate was 33.8 gP/m2?/year. Storage
rate in water body was 0.24 gP/m2/year. Apparent settling rate
was estimated as 10.04 gP/m?/year and net settling rate was 6.01
gP/m2/year, then internal loading rate was estimated as 3.87
gP/m2/year. External total nitrogen loading was estimated as
1,041 gN/m2/year and efflux rate was 1,023 gN/m2/year. Storage
rate in water body was estimated as -2.7 gN/m2/year and net
settling rate was 20.6 gN/m2/year.

Recently, total nitrogen concentration has been decreasing in
Paldang Reservoir, and total phosphorus concentration is increas-
ing, then N/P ratio in water of the reservoir is continuously
increased. Filamentous blue-green algae which has Nz fixation
ability frequently increased in the reservoir.

(Dong-Soo Kong)

1.3. Estimation of Pollutant Loading from each Sources

This study was performed to estimate the basic units for the
pollutants (BOD, nitrogen and phosphorus) from various kinds of
sources. We applied to the Kyeong-an stream basin as a model of
basic units to estimate production and discharge amount of pollu-
tant substances. The results were as follows;

1) The per capita production of domestic waste water were 52.4 g
BOD, 6.76g T-N, and 1.05g T-P/Capita/day, that of livestock waste
waters classified by cattle, pig and poultry were 581, 179, 37 g
BOD/head/day, 220, 36, 1,3 g T-N/head/day, and 40.8, 13,4, 0.41
gT-P/head/day, respectively.

2) The per capita loadings of domestic waste water was different
according to nightsoil treatment types. In case of septic tank,
it was 32.3g BOD, 6.8g T-N and 12.2g T-P per capita per day. The
loading of persons in the area received sewage systems was esti-
mated as the loading of the sewage treatment plants, then the per
capita loading was estimated as the same as production. That of
nontreatment (land restoration) type was estimated as same as per
capita production.

For the livestock waste water, it made a difference among the
kinds of sources according to breeding scale such as permission,
declaration and uncontrolled classified by the law, too.

The capita loading obtained were 5.48,54.8 103.8g
BOD/head/day, 42.4, 39.7, 53.0g T-N/head/day, and 0.96, 1.19 1.2g
T-P/headfday from cattle, and 2.7, 27.0, 38.2g BOD/headfday,
14.2, 13.3, 17.7g T-N/head/day, and 0.69, 0.85, 0.86g
T-P/head/day from pig respectively according to the permission,
declaration and uncontrolled.

3) As nonpoint sources, loadings per unit area were estimated as
6.33, 8.60, 3.78g BOD/km2/day, 6.47, 6.17, 4.43g T~N/km?2/day, and
0.16, 0.10, 0.03g T-P/km2/day, respectively from plowed field,
rice field and forest area.

4) As a case study, total production of polluted substances in
the Kyeong-an River basin were 50,534 kg/day for BOD, 12,801
kg/day for T-N and 2,744 kg/day for T-P. Also, the discharge
rates were about BOD 18.1%, T-N 47.4% and T-P 11.4%, respectively
against. the total production amount of pollutant sources.

. (Dong-I1 Jung)
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1.4. Environmental Information System for Pollutant Sources
in the Kyeon-an River Basin

The Kyeon-an river basin was selected for evaluation of a
personal computer-based river basin management system. This
system divides the basin area into 1 km? grids, calculates the
pollutant load for each pollutant source with the basic unit
method and categorizes each grid area into various groups depend-
ing on the amount and kinds of pollutants discharged. This
categorization is visualized in color on a computer display. The
management system estimates how much of the pollutants discharged
into each tributary reach the main stream using the measured flow
rate. Water quality in each tributary is categorized by color.
The main stream is divided into 1 km long sections and the water
quality for each section is calculated using the QUALZ2E model.
The results for the main stream are displayed in the same way
used for the tributaries. The pollutants in the Kyeon-an river
flow into Lake Paldang. Water quality in Lake Paldang is calcu-
lated using the lake water quality model which is described in
Chapter 8. This management system can be used to evaluate the
effectiveness of pollutant load reduction countermeasures.

(Kazuo Matsushige)

1.5. Analysis on Effluence Characteristics of Pollutants

This study was carried out to investigate the analysis on
effluence characteristic of pollutants for the Kyeong-an River
that is heavily polluted by sources such as domestic waste water
and livestock wastes.

Pollutant loading during the flowing down in stream was de-
scribed by an Lt=Lo x e~kt, in which the values of the self-
purification coefficient (k) were 0.36 - 6.98/day with BOD, 0.42

- 1.73/day with TN and 0.38 -~ 5.58/day with TP on different
pollutant concentration of stream. Pollutant loading for small
branch was described by Lt=Lo X e-kl, in which the values of
self-purification coefficient (r) were -0.209 - 9.773/km with

BOD, -0.3%5 - 5.314/km with TN and -0.33 - 22.658/km with TP,
respectively.

The water quality prediction was performed by QUAL 2E model
which US EPA followed to QUAL 2, and the reaction coefficients
for the model were estimated to the on-site analysis and litera-
ture review.

The model that was calibrated could be applied to predict
water quality in according to the reduction of pollutant loading
for Kyeong—-an River.

(Dong-I1 Jung)

1.6. Land Use Analysis Using Satellite Data

The remotely sensed data obtained by a satellite such as
Landsats have drawn much attention in recent years. There are
several reasons why these data became so popular. First, capa-
bility of personal computer has progressed greatly to process



large amount of image data. Second, as global environmental
issues such as deforestation and desertification in developing
countries are becoming serious, remotely sensed data offer an
operational tool to identify and analysis them, because generally
in those countries, there might be no good land use maps for
analysis and evaluation of the environment.

This paper summarizes an application of satellite data to the
analysis of land use in Kyeong-an River which is a tributary of
Han River in Korea. From a TM image data of the Landsat ob-
tained, an appropriate area including the study area was extract-
ed by using the IPSEN system, which was originally developed for
processing of image data and remotely sensed data in the insti-
tute.

The obtained image (512x512) was then processed by the RICA
system, which was developed as a classification tool of the image
data. Four categories of land uses are specified from maps and
field survey. Those are 1) urban land use such as residential
area, road, building, and so on, 2) forest area including moun-
tain area, 3) water area such as rivers, lakes,and ponds, and 4)
agricultural land. Considering resolution of the obtained data
in the study area, a typical land use such as greenhouse Wwas
omitted from land classification this time.

Though an appropriate result was obtained after several
trials, some verification process should be needed for estimation
of pollution load generated in the study area. Most of the area
was classified into the above four categorical land use with some

undefined areas. The undefined area is very small, but more
information about the present land use condition is necessary to
increase the classification capability. In addition, more pre-

cise classification can performed in considering smaller area.
(Hideo Harasawa)

1.7. Prediction Model of Water Quality in Paldang Reservoir

A simulation model was developed to predict water quality in
Paldang Reservoir in the future. The purpose of the prediction
is to decide the methods which should be applied to clear the
water quality in the reservoir.

The reservoir was divided into four boxes; Pukhan, Namhan,
Kyeong-an and Main. Concentrations of inorganic phosphorus (IP),
organic phosphorus (OP), COD and total nitrogen (TN) in the four
boxes were calculated in the model.

The model developed here is based on the former models which
the author made in 1989 and the two models in the second report
of the study on the conservation of the water quality in Paldang
Reservoir by Kong and the others in 1989.

Input-output model which includes transport, mixing, sedimen-
tation, release from the bottom sediments, production and decom-
position was applied.

IP, OP, COD and TN were calculated at daily intervals and the
concentrations on the 15th day in every month were printed out.
The annual mean values were also calculated.

The basic equations, the values of the input variables and
parameters in the model were used as the same equations and
values which were used in the former model as possible.
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The program of the model was described in BASIC which was also
used in the environmental system model in the catchment area.

The initial year of the model was 1989. The calculated values
of the seasonal change in the concentrations were in good agree-
ment with the observed values in the year.

The author expects that the model will be improved by applying
more fitting values of the variables and parameters to Paldang
Reservoir after the future studies in Korea.

(Jun Nakajima)

1.8. Evaluation of Countermeasure Plan of Pollutant Loading
Reduction

The effectiveness of various countermeasures for reducing
pollutant loading is evaluated in terms of predicted water quali-
ty changes in both a river and a lake. Countermeasures for
curtailing anthropogenic pollution are the installation of public
sewage systems and small-scale individual sewage systems. Instal-
lation of on-site wastewater treatment systems, reduction of the
number of livestock, and proper disposal of livestock wastes are
effective measures for reducing the pollutant load from livestock
stalls. Countermeasures against pollution from industrial activ-
ities and non-point sources are the tightening of water quality
standards for industrial discharges and the enhancement of self-
purification by natural river systems. The model incorporates
the above mentioned countermeasures, predicts water qualities for
both rivers and lakes, and evaluates the effectiveness of the
countermeasures. The predicted water quality variables are
visually categorized by color on a computer display.

{(Kazuo Matsushige)

1.9. Design of Decision Support System for Selection of Appro-
priate Wastewater Treatment Processes in Small Communities

The compliance ratios for environmental standards related to
living environment still remains unsatisfactory because of dis-
charge of domestic wastewater, especially gray water without
treatment from individual houses. Since it can no be expected
that public sewerage systems and on-site small wastewater treat—
ment system (Gappei-Johkaso) for each household or small communi-
ties cover so rapidly with non-urbanized area.

Various plant-type treatment technologies for small domestic
wastewater, such as rotating biological contactor (RBC), anaero-
bic filter and sequencing batch reactor activated sludge process,
have been developed.

On the other hand, treatment technologies using natural puri-
fication systems such as wetland, soil trench, and oxidation pond
also have been focused because plant-type treatment processes
generally need much energy, much initial investment and operation
and maintenance (0 & M) cost, and high level operation tech-
niques.

It is natural that each small community should have wide range
of regional characteristics such as population, density, weather,
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water use, and geological features and that treatment the region-
al characteristics. However, many administrators and designers
have selected the treatment processed based on their experiences
and/or previous cases., That is, how to select a treatment system
for a small community reasonably has been established.

The purpose of this study is to design a knowledge-based
expert system for selection of small treatment technologies
suitable for the natural and socio-economical conditions of an
objective area.

Treatment performance data, initial investment cost data, and

O & M cost data for treatment technologies were reviewed. These
data were rearranged as functions of inflow rate of treatment
processes.

Characteristics of each treatment process have been obtained
from hearing investigations for experts, particularly operation
and maintenance, stability of effluent quality responding to
change of loads in each treatment process. These information
data were incorporated into the data base system for treatment
technologies.

In the selection process of treatment technologies the Analyt-
ic Hierarchy Process(AHP) were adopted. The AHP id the decision
making system based on pair-comparison of evaluation elements and
alternatives.

The decision support system for selecting the appropriate
wastewater treatment process was developed under given conditions
of target each region such as population and water use. The
decision support system which is written by Japanese is designed
user—friendly based on man-machine system using PC-8801 series
personal computer and includes the data on treatment performance,
cost difficulty of maintenance, and general features of small
wastewater treatment processes.

The system can also evaluate the combination processes of
conventional (i.e. plant-type) wastewater treatment facilities
and natural-purification system.

The flow of the decision support system is as follows.

1) A user needs to input 1local characteristics (population,
area,unit load of BOD, COD, T-N, T-P, etc.) in accordance with
direction of the computer. If the user does not know the values
of parameters relating to per capita load, the system can show
the reference data to help the user. The user also input
target/requirement for treatment facilities.

2) Immediately after input data of local characteristics, the
system calculates treatment performance and construction and
maintenance cost. The system shows the list of performance and
cost data of all processes complying with user’s requirement on
the display.

3) The user can sort the list for a parameter such as mainte-
nance cost and T-N treatment performance and/or make order of
priority among several types of processes using AHP (Analytic
Hierarchy Process) with taking account of user’s requirement and
local conditions.

4) If the user wants to utilize natural purification systems,
the use choose the natural purification system and input data
such as available area and length relating to its performance.
The decision support system evaluate the combination processes
and shows the list of their performance and cost.

This decision support system is a prototype, but it is a
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useful toel for selecting appropriate treatment process in a
region. The system will be more useful by collecting reliable
data for construction of knowledge data base.

(Masaaki Hosomi)

1.10. Reduction Methods of Pollutant Loading

This study was to investigate the reduction methods of pollu-
tant loading for small scale pollutant source contrasted with
large scale. The treatment processes that can be applicable were
considered to select the facilities such as SBR, extended aera-
tion, oxidation ditch and others under the regulation.

It makes the selection standard of treatment process for small
scale pollutant sources by the result of matrix system estimated
detail with the viewpoint of treatment efficiencies, sensitivity
for fluctuation of loading, economical analysis and environmental
aspects for the facilities.

We selected the appropriate process for small scale pollutant
sources of Kyeong-an River with based on the standard, and it was
performed by QUAL 2E model to predict water quality in according
to reduction of pollutant loading with the selected process
applying to Kyeong-an River.

(Dong~I1 Jung)

1.11. Methods of Purifying of Stream Water Quality

The most of technology for improving water quality is to
control pollutant sources prior to flow in stream. But it takes
very long time to clean up stream environment because the source
control has regional difficulty for non-point source as well as
huge expense account of establishment for sewerage system, septic
tank and fundamental facilities related to reduce pollutant
loading. :

Therefore, it is necessary to reduce pollutant loading flowing
in stream by applying processes such as direct treatment of
stream using self-purification. The direct treatment of stream
has advantage to be able to control artificially the self-purifi-
cation capacity that natural ecosystem retains, so will be good
technology to improve water quality of stream if modified some
defects.

(In-Seon Lee)

1.12. Lake Eutrophication Control Technologies in Korea

This paper included the preventive measures and the prospect
of lake eutrophication in Korea. All pollution control tech-
niques must be applied after the characteristics of the lakes are
surveyed sufficiently. Most of Korean lakes are the large man-
made ones and their characteristics are different from those of
natural ones in foreign nations. Some of many techniques for
natural lakes can be ameliorated only by systematic researches
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and technologies because lake ecosystem in very complex. It is
impossible to improve water quality with fragmentary and short-
term projects. .
{Jae—-Keun Ryu)

Chapter 2; A Development the Environment Management Technics for
the Han River Basin
- Transport of Air Pollutants and Resultant Deposition-

This study is carried out to develop the technology of air
‘pollution measurement and to estimate the soluble component of
aerosol, the transport of air pollutant and resultant deposition
in Korea.

The study points were Bulkwang in Seoul, Yangpyung in Kyungki

province and Gosan in Cheju island. We used with High Volume
Tape Sampler and 2-stage Air Sampler for aerosol, NH3 and HNHs
sampling. bust Jar for deposition measurement and Radio sonde

for upper meteorology measurement.

Average concentration of S0z, 03,NMHC and TSP were respective-
ly 0.031ppm, 13ppb, 0.48ppm and 84ug/m3 at Bulkwang in Seoul
during the period of survey. The percentage of [SO42-] for total
anion concentration is 90%. Average [S042-] is 10 ug/m3 and
mean [8042-] in winter is 15 ug/m? at Bulkwang.

Average [NH4*], [Cazt]and [at] are respectively 3.49 ug/m?3,
1.1 ug/m3 and 0.86 ug/m3 at Bulkwang.

The main component of aeroscl is ammonium sulfate at Bulkwang,
Yangpyung, and Gosan. The increasing of sulfate of aerosol had a
frequency and this phenomenon was more clear in winter than
summer.

Sulfate concentration was increased in Seoul when the wind
direction was NW in winter and this sulfate was estimated to
particle that transformed and reacted for S0z with soil particle
and sea salt in during the period of transport to Seoul from
China. The sulfate at Gosan in Cheju island was increased with
the increasing of [Caz2*] and {Cl-] when the wind direction was
NW.

Ion component concentration of aerosol at Yangpyung was about
68% of that in Seoul. The resultant deposition for Paldang
Reservoir were 97.1 ton per 30 days of unsoluble component, 8.8
ton per 30 days of NH4*, 7.5 ton per 30 days of NO3- and 32.4 ton
per 30 days of S042-.
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BMBEU Y LHIOH S T 3 R THEERRMUBFOERN R Sh . MEILETERNRAKE
TR 2REERLE,
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5.3 MZR (I-D
BERBERMI-CRT L ICEEGICABRRBPHEREZRLTWS, BHCBRITI10804F
124, 350mg/1 TH - DA IEEIZIK L 880/ 1 F CTHBCRD Lz, ShiZBEN ERBROEBKS
EBHEDHERCL 20D BHEIND,

5.4 #)v(I-P)
RERFERVEPMEEICH D L LRI VBEOBSREEEMT 2EEERL TW
5 (Hl-4) « ZhIEFEENOELABFGRE (BHtoERERHREN. UHo#> . BXEoN
W) RUBHLLEERORECLD ) VEAFEROENMS IR 2RSS0 LEXS
hd,

5.5 Zuurz41ia

yan7 4 )a®ifs. 9FRMOFEICHERENRERRUE (K1-5) , 19008 EU1991
FRABIIRA SR U Y LEIOHRET, 7 X )V REFRETFOSFREHOLETSH 5 120g/n°
LITORREREBER LTWE, BRI THROBHRKECREMCEHOBHEUMES L HET
BBGOHDIN. COKBICR REE L LKEFIC L 2RENANHINRG b 2REHEI WS
IHTH5,

6. Fiim
ANEMERAFTNNOEBNKRE S KAEORHETNE L v, $Fic 7 B oEh S iREIKRN
WEL DFEDHFFEAL . BIAKED0 I TIc 2288052, RSV OBEBRIAX< M
Hill »y FEEONEMLETHD 1 y HRETHEERZRECR WY | ANBHOKEYE
BB A2HmANISHIEETHS,
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AEBICHEATZ 3ANOH TR, REZDBWHKEEEINEATWIBLNNERTHS,
BEIOFEAT KRB HEEMMNE ERKENTEH W, ECKEEYNRBRL
TED. TOBEMNR SR T WS, LHL., B2 LML REENERE LT 3
DKEERED— DL bR>T WS, EDED, 1WIFLD IOKEDKERIHNHILEET
BBRETHEERT-TED . KEREERR-TWS,

ARMTREINC EERBNTES kb @IMREMENRIERLTWS, £LT,
ARz L O KBITESEREMRONDZ LT, KEEFMT2EGCERLETRERD
Ty, 190 1EEEE D TER/K I BOD. 1. lmg/l ; CODL. Tmg/1; Chl-a. 8. 8mg/m®>TH D . HRBOEHE
icHdetmEhrz,

AT ARBETEAMIOKERE, 6FZX O KERENREPNETILUTOLITH
%,

1) ABMATERSBRENEVWE ZARBRNFEABTHI LI AME. ZONORRNE
LT, B BN TFTRUER RS ELRLUIBOMNENEENRENRTAER 2N,
BEIFBABIZRAKBN D2 BHANENRW:-DEXRILOBEEZIHVWHREBTHI L Z
A EHNREROBECHIER SN LRThERLRY,

2) BRNOBEMRERLECEMNDL T BENFEABOKEZA/ N EL TN EY
LARVICHEBEI R T WS, CHIRZOKBRICEHE L TWDKEEMIC L 2E{EERICL DD L
Zib51h3d, LML, ~ATEW 707 14 ) alBERBRAIXA201 KB TKEMD DK
LR (10H) THD, - T, KEHMDIIHBEE D H DI L > TRHBERFICH 2
HZrZahs, RBEMBFE ERICENNICBREAT I HECHROBENHENLETHS.

3) ABN TR, HEOEPEFRBICEATARS I I LAERMEMNELNTHS ., ZOFBE
1A LSS EIANSIDISREHENMT I EMMLETH D, JhiICRFENLR
MEBRALRZWESICHREBZ DL L BIZ, BRASEMNAL TS T 2REICRET D4
DOHEENILETH S,

4) AR KOHHEMMNS AERE LEL . IOBBORWHMTH 5. RAMIF, BHE
IRFEDESANEGNERRLT2ERUND D, ZOMINRFERS SN 0RO EEL
DNEBEEAOBERGICET > ARESE W, - T BEIIKERAREZHFICHES S,
. BN, ANOERREMERE 19964 % CEHEAY RETEEKEEEERKKRELEFS
TA2H0OLHMENS,
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2 NEYLAHORALHOR

1. B

JUE I SEEIKEENE. Sn. SFEHMRIRGAIASS. OB T. A5 & WS BRI JIRID 4 LHITH
3, MAFN THZEEETIRCBRIOFERBEOCRBRLRKELER-TED . £ 28K
BREHOTI~IA ISR L TWARY | KENFFOAFTRIBRER & PR ERRIC A EE R
FELTWBEWIEBHEE->TWS, RIKAOHEREHIARER L ABAFCRAEA K
B 5O N EFBOBITICBREONM T — ¥« BEFEA ., SR, FEXREERANWT
HE T AEBMEE . ERMUEKEEKBOLEHT S HEMNES ., RAAHBRAWEKE
FEEEIC Lo THESEENKE L, ANBHAD) YEFBREHICL WE. EVRER AR E
HEOFETIINFEICHEL AMRIZHNL 00 v /E, WIEICHE LSRR s v/
FTHot, T, SN BNECEHBEOHETHE L ZAFRIZH0ON YV /EThh . BEH
RBWHSALNE, 20X REZER, ChETOAEHTOKEAXRTKERENED TR
Moli-DEELLOLEISND, AR TENATAFHROEFEEOBWEEE2ERT.
19884~ 10006F £ T bR RE T REH IR & 2R KEEEOEN L KRB TH 2B ER
BENERAHLTHELAWREEHL. TOEBEMITLE,

2. BRIk

ERIEEHEG7 R (1088~1900) & 10IEEICHBKEMARMNERN L BN KHBMEE (R7
) BIEMIICHW: . KXBIFRBTKOREAKBREITHBOELEZRORBAET IVE
HWEL. 1981~ 19900 1 MERIOAKER (IR, 1981~1990) LEEBLIUAEYLOHR
PR (BREEHO. 1981~1900) S FALTHMFLE,

dv/dt = |A - Wi (1)
(FEA = IntIstlxg) +R+G @ P8 = (0+F+ Go) )

22T, Iy LEIHLSORKE., [s;HBEILLOKR. Ix; BRINIDSOFEAKE.
dV; Y4 TofrTKEEN. di; Hl. 1 BE»SOBEEKAR. 6i; HTKRAR.
Go; T AKRLE. 0; BI~OFEER. |, AREE

BRNOHRARBBELKUROFERD 5K —REERXEADEH LE, EHILOKRE
BHES LORKERBICBEROWNEFHAOEFRRYL . BHENLORDLEFEEY LUBOKUBREA
HDETHEHLE., METORABREMKNRE S TOKE—FEBFAN 2RO THE LAKR
o, B LEREIIOFAMEE TORENMLDOHHBEAGBE L TR, AENOHBITKE
OEIKM - KEBEFERNEZMHLUTIBI~DNEDEBA 1 H L KBOKE» I KEES
BHL., FOEHRBREMOBEL LTHRELE., XRNOKXETH 2T AOEH AR (1) 2
S5EDMDKXBERALTEHLE,

PRI TRIEEI LA RHRBER L. BN L 28REBRANZICETER L, ERK



POHDORFEIFAFEORAKBICKEER U TEHLE (KR2) . HRA> SOAHROKRIC X
PEMEHHR LB 22D, HAKR: ATHORBOMBAEMT L= (XI) . BFkoKE
RELEAHAKOKEBEEEULEL TAELE (ZOBE. REKOBEY LT imlkis
BEERAWTOEBERRWHDLEDADLN, RAKOEBEEANIKBECREFTRNSI 2T
FHMBERAANICGHET A LICR2LCADNLSBERBEULALETHS) ,

L= ZIC )
L=a-: [I)° (3)
CIT. I LW HHo2ARKR, 1 AFHEAKR. C; BHELO BESKERE
CODMnDZ A X MF RO AT . HTKOAMN ., REE, NEEER, MR RUKE L FET
OHREREI»SRXAD LS IR LE,

€0Dy — CODo ~ dCODs — dCODw — CODa = 0 (4)
( oD, = CODL + COD‘i + CUDn : C0Do = COD: t CODco )

T, CODui MR AD & DCODERR . (0Dey; HITFAMSDCODEAR . CODa: CODOD I E Bt |
CODy; CODDARFEAEM . C0Do; CODDRFHER . CODe; MKz & BCODDIFKIHE.
C0Deo; MITFAKIC L B00D, dC0Ds; KR TOCODDIERE . dCO0D.; KIEHTDLONDE
B, C0Da; KT TOOIDAHMRE |

UVRRTFMHE AR L THALERRUNERZEE L. KRN0 L5 X% T,

Py — Po — dPs — dPw = 0 (5)
(P1=PL+P11:PO:PE+P¢0)

ZIT, Pu MERKPSD) VAFR, P HTALSODY VAERER.
Pi; Z2AY VAHRR. P HiRKDP60) VELE.
Peos TIPSOV VIR, (Ps; BRTOY YOMERE.
dPv; KiEhpy v ERB

RO v OREEK (R) BRXTERLE,
Re = dPs/Py (6)
FHROWIANBHEFICLZ2FA L BREETRUHERBEEE L CHELE,

Nj._'NO —st—de-_—ﬁ (7)
(N1=N3+Np+Nf . N3=NL+N¢1 : N0=NE+Nto)

CIZT. Ny HRKDPEOBREAFRE. Ney; HTFADSOEHRAHE
Nei BERIC L 2 HIRAASER. N REBZELSIWAMBREZR.
Neo: BT KIZEBERDTIER, dls; BIETOBRROML A,
dNw; KEFTCOBROHERE



X (N MoEHETORROERIN (8) T, BROFEFE () @30 (9) TEHETZ
Do

iNs = N¢ — dNw — No (8)
B = dNs/Ns (9)
dNs’ = Na — dNu — No (10)
B = dNs' /Ny (11)

s ES L= 20BERETRRRA (1) X (1) »56X (12) D3RS,
N: = dNs — dNs' — Ne (12)

BEEERIT) VI LHASHOY CHBR2 B CERNTRE 25, BERCHTD) VD
BIRED 1= DFEAKDON/PHE L HEMBRBON/PILE (8) BMAZB L. dNs = 8dPs THD
O TERABEER (N:) BRI TRDEN S,

Ne = BdPs — dNs' — Ne (13)

3. AEHER
HREAHROEHREZETR (3) THREM 1 LD KEWRESICERRAKOKERERFEAR
ORI L HIZHMT 2, EAPhOKBEEIC O WTOREOEEF-IRT . WERMC &
S THEAKDY VIBEREME ., CODLRERRERIELTS, ThbH, RHROBMEERES
TR I ER L Ty VBRI ORI & > TRRIMICRE LT 2HMNRINT
B KDY vOARIDRELBVWELEERF->TWS,

3.1 COD

CODME D 1988~ 199 04E D FEHARE(LE FK- 2T T . FHMNFER L LTRE~IA0RHRM
40,383 VL EMNAHBROTINE EHTED . THCRABEE LAMRAOHERNAEL . §H
LOH IR AMEE & IR COEENAZ W, ARMADZ 0RO AFIEERAKRIZTH LA
o %20, 1T8CHS £ 1, T55CMSE WA R U SO KEDQY -2 2R LT (£l 1982) [ THO
CODATTRIZIBOARBIZHRTHUSAZ L, THOREKD Y — 7R DFED 50 C0DDFHE
MBEDIHDOFHBICHEARTHERICAERILERLTWVWS,

CODUINE DB FEEOERMFE 2 R-UFRT . ARBAOCODERFRIZ1988~1990FOFHEE L
T35, 03 /ETHD . O BFAIHROEHRIZLE 29 v EL2EORELHDTWE,
FEEHORE B 0200 v/ FETL I8 v/ FOCDBBAKATENLLEbD LRSI S,
ZOS5BAKRTORDRITIN Y/, NEEERLABROZB L UMKERRIE? 104V
SELHEE N, AEMOFEEHFE AR 882438, 40HS . 10894F12510. 6CHS . 1900FFIC
L114.BMSTH oo LA ZRTH L (FL. 1992) | CODEAHBIBFNEBEICL b2 I MIIKER
L L MENE WD, 198BERFRICHEARTARNBINERAKDOCDRERESEN > ETL
TW3, BAFHRICH LT, NEEERLMMEDOEL SO EAKEHEOHIZ0, 18~0. 090
EAEREFHL. FRIIZBEVPRERILERLTNSD,



£ 2-1 BHAHRTHORE-AHBOBE®

Loading factors Fquations R? p-Value
C0Dun L = 2.9307 - Q°-81° 0.88 < 0,001
DRP L = 0.0044 + Q*-03° 0.68 < 0,001
T-P L =0.0373 - Qt-21® 0,886 < 0,001
T-P L =7.825 . g°-° 0.8% < 0,001

% calculated at flow ranges of 200~4, 000 CMS

X 2-2 1988-1900 FOEHKEMEABROILENMEERBOME

Input ( ton/month } Output ( ton/month ) CODa-

Months 4000w | CODat
oD (0D 4y CoD, CODe C0Dgo €0D, AC0Ds
Jan 1,430 47 1,471 1,121 248 1, 369 -130 238
Feb, 1, 433 a8 1,531 1,227 183 1, 410 -14 135
Mar. 1,909 448 2,355 2,134 179 2,813 h] 37
Apr. I, 855 199 2,154 1,829 180 1, 808 15 331
May. 1,875 174 2,049 1, 907 50 1, B56 -44 136
Jun. 4, 050 1, 174 5,225 8, 108 9 6, 118 11g 1 -1,009
Jul. 17, 134 2,863 | 19,997 [ 18,143 0 | 18,143 Tl 1,784
Aug. 3,878 610 4,488 4, 459 ) 4, 459 -164 193
~ Sep. 9,910 164 | 10,763 | 10,738 0 [ 10,736 22 -85
0ct. 1, 345 101 1,448 1, 303 0 1, 303 -40 183
Nov. 1,924 208 2,129 1,818 127 2,043 42 44
Dec. 1,377 113 1,489 1, 340 31 1,371 0 119

R 2-3 FARIMLFHEBAERBOM

{ ton CODma/¥T )

Budget factors 1988 1989 1990 Mean
COD4 63, 931. 2 33, 820. 6 67,2888 55,013. %
CODy, 58, 235. 1 a7, 142. 1 98, 680. 7 48,219.3
COD‘!. 5) 696- 1 6) 078- 5 8, 608- I, 6: 794. 2

0D . 52,851.5 32,094, 4 13, 440. 9 53,028.9
C0Dz 50,274. 6 32,926, 3 12, 882, 4 52, 021, 1
C0Deo 2,376, 9 68. 1 578.5 1, 007.9

CODw 20.3 -454, 5 73. 9 -118. 6
C0Dn - CODa + AC0Ds 11, 259. 4 1,280. 7 -8, 227.8 2,104. 2
*Reop 0.18 0.04 -0.09 0.04

£ Beon={( C0D. - CODa + ACODs ) / £OD,




£ 2-4 BKRICODwAWESB IUAMELL

CODMn loads ( ton COD/yr )

Sectors
1688 1989 1990 Mean
North Han River 18, 936 10, 429 27,418 18, 260
(%) (29. 1) {37, 6) (46. 7) (37.9)
South Han River 36, 194 15,288 28, 302 27, 585
(%) {67.3) (85. 1} (48. 2) {57.2)
Kyongan Stream 2,108 2,025 2, 962 2,364
(%) ( 3.8) (1.3 { 5.0) { 4.9)
Total 58, 235 27,742 58, 880 48,219

£ 2-5 1988-1990 FOFHKENSA KDY v BEOE

Input ( ton/month } Output ( ton/month )
Months APw APs Re

Py Pes Ps Pe Peo P
Jan, 3. 8 0.9 32. 4 8. 6 2.9 11. 8 0.0 20.9 0. 65
Feb. 3.5 2.3 35. 9 10. 8 1.8 12,1 0.8 22. 6 0. 63
Mar. ol 1 7.1 28. 7 24,17 1.8 26. 9 1.0 3.3 0. 53
Apr. 39. 8 ] 43.3 28.3 1.2 30. 4 0.4 14. 5 0.32
May. 30.3 4.0 34,3 26. 1 0.5 28. 7 1.9 5.1 0.17
Jun. 90. 2 41.0 | 134.3 | 119.2 0.1 | 119.3 7.4 7.8 0.08
Jul. 579. 3 94.4 | 673.7 | 479.0 0.0 | 479.0 0.1 | 194.8 0. 29
Aug. 84. 9 6.3 | 101.2 88.3 0.0 88. 3 -3.2 16. 1 0. 18
Sep. 285.9 | 19.3 | 305.2 | 360.8 0.0 | 360.6 1.2 | -56.8 | -0.19
Oct. 35. 9 2.1 38. 1 36,2 0.0 36. 2 -0.% 2.4 0. 06
Nov. 311 4.9 42. 8 84. 1 4,5 58. 8 0.4 | -16.5 | -0.3%
Dec. 25. 1 2.3 27,9 37. 4 1.1 38. 5 0.0 | -11.0 | -0.40

EAKBRMOTMEXDOCODEREL L CHRIEER- 4T T . BRNIFAKBOL TR 6%
nﬁ%&motmtC%ﬁﬁifﬁ&ﬁt%<&orﬁv\:@ﬁﬁ@%ﬁ%ﬁ%ﬁﬁﬁ%“lt
ERLTWw5,




3.2 )UWHK

£ VAFRIZI~IE OHENL 24 v THD | FRISHBORBNE DT W (F2-5) ,
CHREHOERREMCERT 290 TH5. AKANOEHBRTAIC—-BAE . (HIF7 1
TARRo 2, SRHEDEIAORKROBD CAKISRE I N D L i hiz, BBL®
EHACREMORRENKEREZD . YV VORBEE L - ERNER IR . TERRICIME
KONMEBBREBLRHIREL 22D LERENE, BEREME Y ViZt~1H 0 aman
HIb YT, FHAHRORBAESD TV (F2-6) , 2V VIRERTEDTEICET LT W,

R 2-6 1088-1900 FOFHKEN L ARDHANDEFE) v ROME

Input{ ton/month ) Gutput { ton/month ) Net {ton/month)
Months Re
PL Pet Py Pe Peo Po APw | APs
Jan. 4.9 0.0 5.0 0.5 .6 .1 0.0 3.9 0.78
Feb. g. 1 0.1 6.8 0.5 0.3 0.8 0.0 8.0 0. 88
Mar. 7.9 0.3 7.8 0.5 0.3 0.8 0.2 6.8 0. 87
Apr. 7.1 1.3 8.3 5.3 6.2 5. 4 0.4 2.5 0.30
May. 8.7 1.4 10.1 7.5 0.1 1.8 0.8 1.9 0.19
Jun. 20, 2 8.8 29. 1 37. 5 0.0 37. 8 3.0 | -1L.3 | -0.40
Jul, 179. 4 31,8 | 211.0 | 186.3 0.0 | 186.3 0.1 24. 6 0.12
Aug. 16. 8 2. ¢ 19.9 | 21.7 0.0 | 2L.7 | -1.6 ¢ ~-0.6 | -0.03
Sep. 135. 8 6.0 | 141.8 | 146.8 0.0 | 146.8 2.0 -T.1 | -0.05
Oct. 14. 9 0.4 15.3 17.3 0.0 17.3 0.2 -2.2 ) -0.14
Nov. 13.1 1.8 14,7 16. 9 1§ 18.4 | -1.0 -2.7 | -0.18
Dec. 8.9 0.7 9.3 12,5 0.4 12.9 0.0 ] -3.6 | -0.39

2) VAHRIR188~NTFOEHIMTL N v /EL#EX A, ZONAIdROETRH
LAWY /ETHEEME HO TN, EFRORERITL 288 v /%, MPIIFERIZULIN V.
EORKFIZG IF V. MERAOHEREILE LV LENMEI N, &9 VORBYH DR
BOFEEIER0 15T, 0. 45~-0, BOBFTEBHLTBY . WBOBENAE Mo, BERE
TE’) VOEFHAFRIZ4I MY, FEHRHBIXE 6 v, KbPAOERITI I . KK
MHDZNEEENORIE I L AHPRITI8.0b v, BEREZ0. 04TH -7 (F2-T) .

HRWAOL) VOREHRE KWL CRETSE Y VOMLBE ( net settling
rate) B L ED . 16.8 ne/v?/dayTHo 1z, NBEOFEHLY VB g/t HTHOL L
FLRBOER 0. 320/day (116.8 n/y) 22572, FL (1002) BRAZEMORNMTOERGERE (appar-
ent setiling velocity) #%0.6n/day (219. 0 m/year) HE L7, COESFELS Snk LTHREY



22 vOLREFE (settling rate coefficient) X33, T/year(0.08/dsy) k2o /e, THH
OUBFEEOHEEEA THETNTWAHEICHKT 2 LEBHTAZW, T2b5, Vollenweider
(1075) IE M T OILREAE % 100/year LTHED . Dillon & Kirchner(1975) 13, 2n/year.
Chapra (1975 X 16 n/year EWSEEWELTWS, ZhHOEIHEAS L /ARMOMZI0~20
ks, COERYE LTH. AN AENT. REBENEEREAT. $FED
BOBANAKS2BEEL GRS, 7L (1992) RARHO Y v OREEFE 10, dug/nd/day L H#E
L. -OEIRMAEE LTIV /iR, 2, ARAOUKRBIIASBERELZ Y
/ﬁﬂﬁ%ﬁﬁ%LﬁFV/ﬁ%MiEHBJ%%&GFV/¢8$%§RE°%ﬁﬁELMQZ
by /A B ORI 25, 1%, BETREIY. 0%, BRI T A HEROF A0 (AL H#E
X 7-. Ralph et al. (1983) &7 2V A O2TTOBBETY ‘/@ﬁ%ﬁéﬁkﬁ%ﬁ‘ﬁﬁ%hﬂﬁm
EIEC b ORISR <R BRI -0, T TBD TEP - 2, JHEBAKTDOEY VIZHT
ZEREERY VOLSIEELTEY . BEEY) YO 505HA0EWH TREFARMAE R
0\ﬁ#ﬁ@UV@ﬁéﬁ%Wﬁfﬁﬁ(@ofhkgL@L‘*%Efﬁbﬁ3&<@ﬂ®m
% . BAKBPOY VORENEGELE LTED .. BEERIFHTENHZ L OKXNER L
EMHaZeMBOLERE.,

£ 2-7 KR VEARES X CHEHFEL

DRP {ton/¥r) Total P loads{ton/yr)

1988 1489 1690 Mean 1988 1989 1960 Mean

Py 301.8 216. 9 827.5 478.5 11,336.6 |1,020,8 |2,230.2 |1,529.2
PL 347.0 1868.7 735, 4 422.8 [1,220.0 8521 (1,913.4 [1,328.5
Pes 44,8 30,3 92. 1 55. 1 118. 8 168. 7 316, 8 200. 7

P. 305.0 115. 4 949. 6 458. 17 733. 8 851.6 [2,279.5 {1,288.3
Pe 301, 9 115. 4 443, 2 453.3 T11. 8 850.9 |2,260.1 [1,274.2
Peo 3.1 0.1 6. 4 3.4 22,2 0.7 19. 4 14. 1
APw -1.2 3.1 9.8 3.4 2.8 7.8 17.6 9.3
APs 87.8 97. 8 | -13L.9 18,0 600. 2 161. 8 -66.9 231.8
*Re 0.22 0.45 -0, 18 0,44 0.45 0. 186 -0.03 0.1
Total settling of Phesphorous 383.6
Fstimated internal loading Phosphorous £52.0

% :non-dimensional



R 2-8 BKERI VANERE LCAHFEL

DRP (ton/yr) Total P loads(ton/yr)

Sectors
1988 1989 1860 | Mean 1988 1989 1690 | Mean
North Han River 157 44 206 1686 315 291 702 436
(%) (45.4) | (23.8)) (40.3)| (39.2)| (25.8) | (34.2)| (36.7)| (32.8)
South Han River 175 118 394 228 874 807 | 1,061 811
(%} (50.6) | (62.0)) (83.8)) (83.9)| (7L.8) ) {59.5) 1 (54.9)! (81.0)
Kyongan Stream 14 27 45 29 32 54 160 82
{ %) (4.0 (4.4 (6D (69| (26| (63| (84| (62
Total 346 187 735 423 | 1,221 832 | 1,913 | 1,329

% :non-dimensional

S (1987) BIUES (1990) BARMICBIAHM TS VY v O—KERBS55 ¢C/n
Ayeart MELTBY . COERBMETOCN PRI LEET2LY vOLERE LTS 4
g/m2/yeard 2%, IEFMEMIRIE) VOHEMY D GRERIZ12. 5 g/nd/vear L BEI NN, 1H
BRUIHOBUKHORF B EBA L2 AHRIZ 3 ¢/nd/year b HEX ., oIS HRicpE
20 VOEDKI/ UGRE RV, ZO T &0 5 FKEIRUEAK RO B i A a3 o mig
D VCHSBRIEFELTWS LEE N,

BARRMZHB L BRI COEHBRIBENICHMLTWAERERLTWADITL.
MALEI TR B FECHEWERR L (R2-8) . LA L. USSHEDBSRTH I AR IcEaR
ONRBEPLTED . TOMOBMTIXIBIEL DB, FBRICHT IR EN LSO L
HrEhd, BLNORAKBIEIEMAKBDL XCBELZ W s bt Y voaHRHE
B8 NELHDTED ., COWBDY) VEEBBKES R LERLTWS, Z QMR IR ERIE
) OBEHRHTL INCZXHICEEEICRATWS, |

3.3 BRI

FNKER LEREROAHRIBTALIAORMICY — 73R LESLY ViclER TEDORE
MERoTz, CHRBERL ) VOREFEOEWCE 2D TH D (F2-0) ,

TR TRBHROHERKEI~CH I EDCEER LU ENENLEIZ A YAaDELEL
oo ShXEYORMESHNEE TREWOERMEE L. MBI TEAREE L E
HPKERILETRELTWS (R2-10) . PYE=7HEROETHEMEBIRI, 6LV /F.
m&au&ﬁﬂﬁdﬁf\mlﬁiu$v%$&ﬁiéhk.;®5%m¢m®ﬁ%§m%¥V/
. HEDS SV EMEN~OHEIRIITF v/ ELEINE (K2-11) , PYEZTHER
OHEBELD ORMBILES. 8 g/nd/vear L HF X N=08, WA L= SHORAK LSS €0/ vearts



£ 2-9 1988-1990 FOFHKEN S HABDLEROM
Input { ton N/month ) Qutput { ton N/month )
Months ANy ANs'
No Nes Ny N Neo No
Jan. 1,133.0 38.00 L, 17L.0 919.4 184.7( 1,104.1 0.0 68.9
Feb, 1,000.7 104. 8| {,108.5 §95.9 84. 4| 1,080.3 47. 4 -22.2
Mar, {,523. 1 371.0) 1,884.1] 1,911. 9 130. 9| 2,042.8 37.3| -186.0
Apr. 1,518.3 179.0) 1,698.4) 1,854.1 140. 4| 1,794.6 4, 8] -~101.0
May. 1,711 1 196. 8| 1,907.8] 2, 187.8 44.7) 2,232.3 35.7 -380.1
Jun. 3,108.9 §63.9] 3,972.7| 4,634.0 T.7| 4,641.8 -42. 8, -~626.0
Jul. 8,010 4| 1,883 8(10,794.2112,249.3 0.0(12,249.3 -14,8(-1,440.3
Aug. 3,145, 8 $57. 3| 3,803.1( 4, 501.3 0.0 4,501.3 -50.2 ~648.1
Sep. 5,071 7 482.0! 5,553. 7] 6,275.4 0.0| 6,275.4| -116.2] -605.5
0ct. 969.2 79.3| 1,048.6 891.5 0.0 891. 5 -19. 8 i1m.9
Nov. 1,185.8 141. 4% 1,327.2) 1,253, 1 79. 1] (,334.2 15.7 -22. 8
Dec. 889. 9 72,9 982, 8 878.0 18. 9 §98. 9 0.0 85. 9
£ 2-10 1088-1990 FOFHKENSRAMOT7 Vv E=THEROME
Input { ton N/month Outpui ( ton N/month ) |Net({ton N/monthi
Months
No Nes Ns Nz Neo No ANw ANs'
Jan, g5, 2 8.3 1.5 98.9 2.0 61.8 0.0 9.1
Feb. 70. 8 8.1 78. 8 84. 2 0.0 64,2 0.4 14. 4
Msr. 122. 8 59. 5 182.3 153, 1 0.0 183. 1 1.0 28. 3
Apr. 119, 2 18. 2 137, 4 105. 8 0.0 109, 8 -1.1 32. 1
May. 132.2 1.0 143, 4 84, 9 2.8 97.0 -2.8 49.1
Jun. 256. 4 88, 1 324. % 215. 9 0.0 218. 5 10. 8 88. 1
Jul, 584. 9 143. 2 728. 1 §84. 1 0.0 §84. 1 2.0 | -138.0
Aug. 197.1 89,3 266. 5 295, ¢ 0.0 295, 8 -2.3 -27. 1
Sep. 582.3 102. 1 684. 4 709. 4 0.0 709. 4 0.7 -25.8
Oct. 9.3 8.1 1.4 88. 2 0.0 98.2 10. 17 -31.%
Nov, 331.6 35.8 367. 4 321, 4 18. 6 340.0 18,3 9.1
Dee. 180. 8 18.4 147.0 202.3 4.5 206. 8 ¢.0 -9.17




£ 2-11 HENEERBLIUTVE-7HEEDOMHE

Loading NH4-N(ton N/month) Total N(ton N/month)

factors 1689 1990 Mean 1988 1989 1690 Mean
No 2,868.1 | 2,0587.2 { 2,712.8 {28,414.8 |20,542.7 | 40,549.% [30,168.9
Net 885, 5 405. 9 948.2 | 2,762.9 | 5,105.8 T,342.0 | 5,070.2
N 3,003.6 | 2,064, 1 | 3,208.9 (32,177.5 |25,648.5 | 47,891.5 |35,230.2
Ne 3,066.1 | 2,840.5 | 3,203.3 [30,263.3 126,480.5 | 57,813.5 |38,352.5
Neo 8.1 8l 9 28.5 1 1,609.2 55. 6 407. 5 690. 8
No 3,971.2 | 2,892.5 | 3,231.8 [31,872.5 (27,036.2 | 58,221.0 [39,043.2
ANy 16,4 59. 0 31 -50. 6 -225.0 -33.3 -103.3
ANs' 2L T 35. 0 8.7 385.8 (~1,162.7 !-10,286.2 |-3,70L. 1
Ne 12,3 22, % 1.4 6. 3 123 22. 4 13,1
B - 3.3 3.3 1.1 2.8
ANs - - - 1,980.7 533.3 -73.8 §13.5
Ne - - - 1,818.8 | 1,683.7 : 10,200.2 | 4,500.8
RN -0.01 0,018 0. 002 8. 01 -0, 06 -0. 25 -0. 12
Ns 33,802.6 |27,344.5 | 58,114, 1%|39,753. 4
RN - - - 0.08 0.02 -0, 001 0.02

¢ This nay include other types of loads

DERERRLLE g/yeariZER B LFNUEDMIC R o, ABBOBBBERPOWBEERD
ERIEGNI IS T7 VECTPHER L Db E R EEREE RN E T 25RERII RS
Ry fiiahiz, ARNMOBBMON/PE (8) K1088£F123. 3 (ESIEEHTRE.
1988) . L9BOEFERUI9NFICR B LI IRTL I TH - (FL. 1892) . 190 ICHBE I ON/PIEDS
Fh LEREE. BOFOHARICHEBIC L D EEYSROEVWEWEIOHEDNREIZHA
RERCHAIESND, HEEFEEMBEREKOFHRERIMREL 25 ng/l ARHRICECTHEEL
fzo ALY KWEDHEXN-BREERIT 1088121, 618.8 ¥ /1. 1080421, 683. Th v /1.
1990FRIC10,200. 2 V /" FETHo 2. BERKRORRHTERBE L ED 1~3 ke/ha/dayDieins
WMEXRTWBAH (Bohlool & Weibe, 1978; Burris, 1976; Wiebe et al., 1975) . @M K
RELEKBTORRECRRIERTERWETH S (Goering et al, 1968) . /ABHITI90E
KHRESNZMEmELE0ICRETS LT 24 ke/hs/dayl 20, 2 X OECEREHORE
MHBELNLEL LTHIOERAZTES, CORRLLTREODEIRILBELILRD, |
WEBAEZ DL EDREAENOBRA L EHMAOEERAME» SORBHIKEN T L. 2)
BB ON/PIAHKIZ & » TARB— 2 @/DNHEX A= mgetdid 2 2 b | 3) kBl iK



£ 2-12 BRRIZREQHBB LUGHEFEL

NH¢-N loads {ton N/yr) T-N loads {ton N/yr)

Sectors
1988 1989 1690 Mean 1988 1089 1990 Mean
North Ham River - 1,280 { 1,080 | 1,185 | 8,837 | 7,257 (17,114 {10,403
{ % ) - (44.8) | (41,00 (42.9)| (33.4)| (35.3)] (42.2)| (31.8)
South Han River - L4115 | 1,278 | 1,346 (18,822 (11,481 (20,852 [17,012
(%) - (49.3) | (48.9)| (49.8)] (63.3)| (55.8) | (50.7)| (56 4)
Kyongan Sirean - 173 231 202 958 | 1,825 | 2,484 | 1,775
(%) - (6.0} (6.0 (4] (3] (89] (81| (58
Total - 2,868 | 2,557 | 2,713 ;20,415 20,543 (40,550 30,170

”

% :non-dimensional

EEH . EFEMRAUTERHOMYBENRHLTLES 2R EON/PAHETH ON/PELIC
BB 252 ehs, HAHEE LTONsOEMBNHEX W2 TEAENE L b N5, BAHE
ANTWBEEL OGNS YIIFEOMER L. (9885, (SYEEDHTML. (68 & 1. 20ke/ha/day
EWSEIEHSE L EXREoBEEA TS -2, 1WFORREETBLBERNE - 210888 K
CHEORBRBEERLFACLRETNE., BEBEHEINR10,2002F v DN 8,548, 9
by /BREFOBOBRICEABREFMBLEIONS, VEMOEM Y@L LTHEZ AR
LBRAWE 30,7534 F 0N, PITHEKOBF TR, HITRKEHROEHIZ 2. 8%, FREE
iw & BAHE K., BREHROAHIZILTF Y TEHETZZEE. fOMOBREIC L Z8HM
TIREHETE S,

BREHAEHRIZ 04, 2 VT, #UFRIETN Y., 2O BHBMADEHRITE3.5
Py /ETKBPTCOIEBER-100.3 Y AR EXNE,
FKFRHD 2RO BFH LEBIHITAI06, 4% —~FB &< . JLETIZIT. 8%, BEZJINES, 8% & H#EE
Ak (R2-12) , PYE-THBEEOEFLIZERNMT 4K, LEITH42 R HEX N, A%
HCENC M HORBOBERTREOFLEMN IR Nz, ThbE, BRITRECEB LT
LMEDEFETAKOREN, ALEIL TR 7 —#Ho/NEREESMD 08kt OERED T
VEZLTORENRERL O LERNEILE,

3.4 N/P &HHE

FRRMENT IR - TR2ERAFBEOHMERIS I E ki, ) v AFEO B ME L,
BDEWED, HAKFON/PAFMLIESEE2RBIKFEZRLTWS, H2-1IIABHM~DAE
BIRAR L EHAPON/PHOBBRETRT., N/PHERROEME L HIERP LT, BB L€, 000
(MOFRBTHURET—EDMICHEZ ., FILRITRINFEOKEKEDOINIFD
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Years Retention times N/P ratio N/P ratio
{daysl of inflow of outflow
1988 g. 6 83. 9
1589 5.7 40, 2
1960 2.8 . 28. 8
1991 - 13.95 15. 7

N/PEEDSRIFEIT I EE R TBER I8 L. SR IENIE BT ORBNERIOHR % LEH - 1=
H—DET., LBEITORHOEBHIBD TKEN-LEDEEILNS,

F-BFABHCORARBTNEEY L LRAKDEFLIN/PELE | #HHAON/PLEB &L UM
WEMOBERERLEBDOTH S, RARNAZ WHEBHRENEWRAICHEAKRTFHAD
N/PEER/NE L B TWD, £z, RHEHKDON/PLERFERKOEFNIHERTHEICAZEZR-TED
ORI AN EVE B TH o, TO LS IFEHKON/PHEIFRE KD ENICEERT
RKEWORMATOUBEENERLID Y vOABEW:DLEL6hE, RN TOERRE
FEWXEZEROHEMbS D60 LT M2, AEHMONPLOM L b 2WEIHICZEREERE
OH D RREERE (Lyngbya contorta) OMMAMEZhT WS,



4. Him

19880 & LINED IO AN BB TOWMRBEMIFL. LTO LS RERERE,

1) BFROBMIZL SR> THRAKTOY VIEEREMNL. (D 2BERBEREHD L,

2) EFHOCODERRIZE, 013 Y eREZ N, EONFNIKRRDOEFH4S, 210 > (88%) .
HTF AR QA B, 104 ¥ (128) THo . ANIKEROAFHDN, BHEIL, 55T 2.
BB BT, 0%, BRI LIXL KOFERTH -, FEIOWHERIZ, 020 v WNE
MBI, 084k VX R, HRERBONKDTOEMBII-120t v, AKRANOFHERRI
5,104 v BES BRIz, ~IHO oA BRI FRERBOTINCGE L C OEICEFmIE
L7z,

) FEEROLY) VEFRIZL YT, 2ONFIBEROEHHI, B0 (81%)  HTFK
HROEFAMI09F v (13%) LEEX L, ANHROEHON., HEIL, 561 08, AEFIH
51230, 8%, BEIDHIEE 2% B ok, ETHRHREL 88 v MNEEBRULL
HREXN:, MNERBON., KhAOZHEBIL IV, FERAODERBIAL G vERM
b ohi, 29 VvOLEEEIRD 32 v/dayrEEXh . EATONXRBICIEARII~WFRE LA
ot, ZOEDH. Y VYOEFNE LT, BAOEFNVEZOEEHAI VI LRBERTRNLE
¥ NE . BRNSOEWENDDEFURITEERITL OV, FELWHEKRERL O
VRHHIE N, BAERCHT HRLERRITS. X, BERIX . RITBRR T 2HER
HiL30. X REX N, (~IHoNMoaHBRIFEHEHONCEL. JORMICET LT
¥, FEHLY VIBEC EAEEORERIURMEIC B L THR D BN - 2, FTEOHRRD
~OEREBI0. 15T, R0 455 6-0. BOEHAEH LTED . KBEHIC L HHREMNKE L
-T2,

4) B ESEY VOETEHEARHRIZAIF VT, 2O BENIIKNSORFRIZIAD L L
HEXRE., ANEROEHOA., BEIH S5, 0%, EFEIH 59 0. BRI S8 95
Y N, FTEHEREEBIRGTIN Y. SIRANOERRIBLF v EHEI N, WMNEMBRON,
KEAQIFHRIT4 L V. HEYH B VWEBENMEAOBTIC L HHERIB0. 00 . HEERE
0, 04 L {EM o T=, MEAFRBIZI~IALTAREDf%E. THERWEHIMBRAOEERLE,
EAKIAB & UEK D S SRR BRI DA ) VIC Y BEREL T3 D LEESE
niz,

5) EFHOLEREHRIEN, I VT, 20D BANHROEFRIXI, 160+ (T68) |
HFAKEROBHEIESE 070k v (13%) . FREFHROAHRHL 651 > (4.28) . BERHR
OamBRIZILN Y. FOMAL B0V (1.2%) LIEEXNE, AJIEHROARON. MEILIL
56, 4%, JEEITA S 37. 8%, BN 510 X REb o, FEBORH R, 043V
HNEREBRTIr VEREENE., BINSHEBON. KPANOEHEBRE-103F v, #BW~OF
BMEBRSBMVEBREZNE,

6) PYE-PHEROETEHAHRII, 26T, COSBANBXOAHRIRL TRV
(83%) . MTFKEROBH BT (17%) | BREXOAFHBIIT L v #E Rz, A
RO EFHBOW, MBI, 5340, 6%, BT o342, 6%, BRII» 6T AL REb ok,
PR PREROETHHHRIZS 22 v, MNELERU MV EHREZ N, HRECROD
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3 BRIERERUHLGRERE

1. Buaic
KEQKBERIXTFRWEORA & AR TORBRMBERBI &> THRIAT WS E 25
Mo, EOERRBIBE RN ERRIFT 52 LHEERAETHS, ChE TOABAOKY
PR ORE R . ARG L U CERROBE . 55\ i b L & FE LTK
HRADERMEOFA BT BERD S EBHHTHORT 22, TOEDIIE. FHEMZERT
BARRI BEOBERIEC > W DEAFREAENLETH S, COL D RIEREAGTRENL LT
HEMIZES < EHH—BZE LW THBH. EHRANESET I RBAREESET 2
ZePs, BN A SEREOBEREIEIIC L DI Lo, RERE T L ORBES R
B, CHEESWTERNRBEEELTWS, LML, ThE RIS ATV BRI EEE
Lo TEDANAER-TEY, AHBOBEHERRISIHBBIC L > TAZRBEBLZTI L WS
FEER>T NG, B0 REWE SEERE LD SIS TESETH S,
IR, EAEBRESABLEES B, X I HEHEORE. BERCHERAS0D
BERI220LBbh3, ChEHET3-01E. FL0BBETAENZFELTVW. 2h
EOEFORMEHENICTIRETH DM, HENCRERBFLETHD. 22T AHET
B0D, T-N RUF T-PEXS L LTHB CHENERNRBELEHL . SEELEIZOWT DK
RWEORERRUHEIFBGEEET 5L L bic. CORREEFO XREN 2 ¥ & iR
L. SR80 ARREEEROE L HEMRICET L . ERWRORERCHEEHEDT
REFT-T

2. BRYEOREERNOEE

2. 1 HEiGHEKOREFIBA

AEROBEKEIANHAEELE L EUHRICRET AHERPIKE UREBAELEVOTH D, L
Mo T, HEKE, BERERUCHEEFESCI-oTEXEOELBMAXCEHED , BN
RHABREREFEHTALEEVWAAGRTH S, AR TR, AETRL L TREBEOE{R
WHLSMEHEEBIU7 - FHBETERBR U T, 7B 1 BRMAREER i B R
URBRIER T, #B2HI-LIRT, HBEHERICEA — ¥ 79— (Manning Technolo-
gies Inc.) 2MA L. WBHERXKAFLAFRY T2 VP2 — Y HELT. Ry 7ok
R MM S RBEEHL,

CORRPORBESEZQal. Qa2. Qbl. Qb2 (Mi¥/H) & L. BEX&4Csl. Cal, C
bl, Cb2 (meg/1) . AN EPeBIUPL TR LARICL->THRERMEBHTX 3,

Wie/A-H)={(QalxCal)+{¢a2xCa2) + (QbIxChL)4(Qb2xCh2}} /1000 (Pa + Ph)

7. UROBEIIEHRIAE L WP D TR MAICERIC Lo TRVWERT I LA
HHED, WEAECL > T2 RERNED LMD S, LI UKRR TR, T EY
LTFEERR2 L 2HENL LT, HEOBRRELEOR AKKTRHAOFHR & IR %



FLUERGAEH LR, @A LR A CHAT. {AAE L FHEE®E., XFETR LR
OFHRERTIAIRS =0 b £ UROERIER A 4 ViRERS. 4g/1 2 {RE LT, BLHED
FA - BHAOERAZT VBEEMEL. LEOBFREELRD. TOEEI S LEOFEBA %
BEUE, FEERERI-UITT,

FOREEMND . LROAFEEHEEI6 25 (5,400 C17/149 C17) 12723, LROFERIZ W
JA-BERELEEZZDE, LEEHKRIZIB 2WNERS, ThH6DTF—ID0, LROR
WFEAIEE 2 OBEC UREEARBERUTEHTE S, MEOK S RAKTHE LZERER
OREFEMIERI-IOBEITHS,

FREOERFEANOIMEN L BT 2L SP0BVWAAORD . IR WA
BME LR EDRELEBOLELSND, MROKRETICH W THERT 2 FEMOME.
FHFOHBEMOLBE TEBIRIIRLTIENT. SEOHEL R L IRNEABL 28R
BELATVWAXMFT — 72RO LD AL, SHOEREADETELbOFHEE EH
THrELELE,

2. 2 FHEPKOREFBA

SEOEMESECREN SERBIMIBIIRELEFTLTE L. L L, RARERERK
ORI b2 > TEBEARMML . BEESERL . RS hERETOREERN L
CXAELTER, TRICLERW, REMENLOREAMBIZBAL. BREYL LTORE
NEE-TETWS, 1BMEEOERIC LS LBETHEIRTWARERIEMKIAH. K
DEAB0F T, BT B, 2005 M EHI N T WS, BEBKICXSHEEMHERICRHEDOREK.
SEOBRBARTCRAHOBIMRENORET S, SERKORFEOEH. KE, HHTERT
Hig NORER LI Lo TREBRUBRMAESENT S, FRETHREOREERM
LTRERZMEL. ERAOERN S EHN2BORERERDT, ThHoEHITADEDLIL
& - TRAEBRBMERD =, RECHERKCHET 285 BERECEC S 2 KBIEEERRE R
FELT. BAREBIEATIRKBRTBESWEL T, 2OERN RO, EFEREER
1-58 L UFI-GICRT, MEORABEREN SEEINEREFRMURIRI-TOBED TH S,
AFECELNERERBUOME . RFEOHBRUXRICKBINTHHHEZOELNZD
OBRWHALNEN. EASOEMEEIBE LR L ENEO AL, LEMNST. JOH
EBIERWTREISSICRLEEHHEARSORERREN L UTHERATSEELE,

2. 3 LHRACTHREREN

FHRFBOBWIC X AEEHSOFLRWEORE RURHBRE IR EOMNRMETR I b &k
UL BRI LD OHRICEES AR LMITT 22 LRERETHS, ChERBMAL LTER
kT2 EEBEBLY, CRETCEHAATHAREZ M EREFROXRIC5IHENET
— Y EEETAE., £ IR TESCERTNOFRBEUOEMAES ERH>TWB I EMNAD
5., eOBiid,. AEARLAERHOE Y, $-EEHROBBORE. TRbHER. BE
. HEBESCERT I DLEDRS,



R 3-1 AFEHFKCEBESKKRBBIUTRE

A s, B ik
X 2
PEKEE RIKER PKRER K E R
HR (1/day) 13, 200 2, 568 13, 368 3, 852
BOD (ug/1) 191, 4 154. 0 189, 4 (14,0
T — N (ng/1) 7,85 9. 74 8. 07 7. 54
T —P (ag/1) 181 1, 42 L. 43 0. 82
AT (A 153 (4070) 110 (305)
£ 3-2 WEHMORAKBIUREKOKY
( BihL : mg/1 )
X i) Ist 2nd Ird 4th mean
wAK | 8751 1491 821, 3 870. 4 829. 1
BOD
UK | 3586 245. 3 327. 4 353, 8 333.8
FAK | 188.3 150. 4 149. 1 186. 7 138. 8
R IR pap 136. 9 38, 5 142. 8 142. 1
# Ak 26. 0 23.2 2. | 21.1 23.1
T-P
ik 2.8 2.1 23,9 21.9 23. 4
| omAK | 1en 163. 7 126. 9 182. 5 150. 1
°! wik | 1200 162. 0 127.1 179, 0 148. 9
F* 3-3 FEHESEFHRKRORYE
(Mt e/ AHD)
X £ B O D - N T - P
& # 52. 4 6. 76 L. 05
% ok 22,4 Lol 0. 10
L R 30. 0 5,75 0. 86




£ 3-4 EFHKCEIIREREN

( Bz g/ AH)

) BOD T-N T-P 50 A X W
15 1. 45 0. 54 EHtiESH {1088)
18 1. 06 0. 20 Fx4 it (1901
wEk 20 .52 0,24 AfEkE— a1 (1986)
28 1. 80 0. 41 EihE 5 (1990)
- 3. 24 0,684 i fi (1991)
22 {, 01 0.19 EMFE R (1992)
OB 20,2 l. 85 0,37
9 7.15 0. 68 ERES {1988)
L R 24 1. 80 {. 46 Fxv4) fir (1991)
26 6. 60 0.88 FEkE— 1 (1986)
30 5. 15 0,88 ERIFR (1992)
L 22,3 8. 78 0,97
B 42.5 8. 43 [.34
£ 3-5 FEEOHEOHRK
X & #ORER BOD T-N T-P HRERE
( kg/BA-H ) { ng/keg ) ( meg/ke ) { meg/ke ) ( kg )
21,700 7, 800 L, 800
4 22 (471, 4) (167, 2) ( 39.8) 350
84, 200 8, 400 5,700
® 2.2 (141, 2) ( 18. 5) (12.5) Lo
37, 000 13, 000 4,100
% 0.1 ) (1.3) (0, 41) .4

¢ ( J3eRER ¢/ H-H

R 3-6 BJBEHKOHRK

X 4 HRkoRE4: & BOD T—N T—-P
(1/8H) { mg/1 ) ( ng/t ) ( ng/1 )

2, 845 i, 452 39

# 3.8 (103, 8] ( 53.0) (1.9
2,120 983 48

28 18 ([ 38.9) (17.7) ( 0. 86)

¢ ( JkeRER ¢/ H-H




£ 3-7 FEFLESIRERBMOGEER

( Bfi:g/8H-H)

X BOD T - N T - P
=2 581 220 40. 8
73 17¢ 18 13.4
B 3.7 1.3 0. 41
# 3-8 FEIHCESRLENK
( By : g/ 861 )
X 4 BOD T-N T-P 5 A X Bk
640 378 56 FLbVY Al {1987
789 200 52 mARRE f {1987)
2 566 180 23 FHIEXR (1982)
584 118 28 Animal Waste Management {1987)
581 220 40, 8 FHIRER (1992)
O 828 219 40
200 40 25 FLVVT Y M {1987)
149 48 4 BEARE fit {1987)
23 181 33 13 JFHIE X {1982)
148 35 10.4 |Animal Waste Management (1987)
179 38 13. 4 FEREER (1892)
B 171 38 13
4.5 0. 96 0.78 FAPYTY M (1987)
3.2 1. 25 0. 25 BAIZE fil {1987)
i - 25 0.7 FHER (1482)
4.8 0,98 Animal Waste Management (1987)
LT 1. 30 EHFER {1992)
L O 4.0 1. 85 0. 47




THFFHC & BERMHEORERENT

( BfiI : ke / kn*-H )

X 4 BOD T-N T-P 3 B X B
%

5,12 - 11 V—a1vRA i {1989)
T.10 - b FLEFVT VMM (1987)
8, 45 - 0.78 IR Fav (1988)
4,93 7. 10 0.29 Wanielists.M. P {1 {1579)
] 2,30 - 0. 53 Frrq4y f {1991)
- 10. 98 - EHinEYH fi {1990)
- g.10 - BEREEAT (1988)
- 6. 02 - 1F %% fi {1690)
- 10. 68 - yvbhvyy it (1990

EOB 5. 18 8. 95 0.39
- FAMYT VM (1987)
§. 20 J—21 VA fil (1989)
b - IRV Fa Y (1988)
- 14, 40 - EHE {1988}
- 7,12 - PEAmE (1989)

SE 4,58 9, 24 0.28
0. 96 - 0.013 Vv A fit {1989)
0.68 - 0.02 2R Ea v (1688]
LR 37 - 0.03 Wanielista. M. P fti (1979)
- 5. 64 - FE A {1986)
- 3. 58 - HEE— (1984)
- 4,71 - HERE (1978)

EOB) 1. 00 4, 84 0. 021
8.760 - 0.585 V—21vA il (1989)
- 10,05 - B gk — (1984)
0, 96 - 0.027 V—1vA il (1989)
- 4,84 - HEHEB— (1984)

L—

R AR OERDEORERFE FRLARBE L RE L THET 3 Ak AIOR
HERREME L TERT A%, KEE2FALTHRETIHRRTSI I VA -y OFRBER
ALTRBREROFAELT S FERENE B, EAEBCHEMER>TWaRD, YO
N-BERTHZPEHNT S LR, EEEE (1) »oofham R
BLESHEROAHTHALRET 2 L. ARESARIE L THAT 20O E SR



£ 3-10 FHMBOBHS L UANIAEHE

( Bff :ng/ 1)
mooE 'R R FIRAE ( ko? )
X 2
#8Mm¥/H)| BOD T-N T-P gt [WUER! B | M

1% 2,444 (0.9 (2.20)|1.24( 3.03)|0.01¢(0.027)
2k 10, 547 1.8 (18, 98) |1.56(L6. 45) [0.017(0. 179)
3R 3,824 0.7 ( 2.88)[0.47( 1.80) |D.005(0. 019) |0.82|0. 74|0. 11]0. 07

T

—

Y] 8 605 L£3( 7.95) |1.08( 7.09) |0.0L1(0.075)

1% 8, 153 1.3 (10.80) 1. 87{15 25) [0.021(0. L71)
B | 23K | 25,215 1.9 (37.82) 12,09 (52. 70) |0. 043 (1. 084)
Bt | 3& 11, 167 1.3 (14.58) |1.02(11.42) |0.018(0,202) }8.43(6.26(1.22(0. 95

] 14,855  |1.37(20.99) (1.681(26. 46) [0.027 (0. 486)

13K 4,804  |1.2 ( 5 82) |1.69( 8. 20)|0. 022(0. 107)
Z | 2% 18,813 |0.9 (16.93) |1.66(31,23) 0.012(0. 228)
# | 3% 9,274 6 (8. 44)11.95(10.28) |0.009 (0. 047) |4, 42|3.31[0. 58{0. 53

SEH 9, 647 1, 23(10.40) | 1. 7T7(18.57) (0. 014 (0. 127)

t { JRERHARE  ke/H

RTERTWDHEEAON DN, HBREBREIC L 5BFN 28N DEH. ATRIREMNIIEX
N2-DOEFHOET M REHNOBERTHEEHOEMISNETHS,

AR TR, R, b ZHOVRECAREE 2 2B LT, HEEIS Ly iz m)
MHBOMEL 54V XA — Y DFEBERALMIBON S L ERE T CEEMEEH L.
OEF & LBRE LT,

TRERIELE T > = EFVHIREBEBLNOXNTH LT UNIN, X v Tty il /3
v 7O ERBRT. K. B, KEHOMBERAR BB RETHOFRIEE L AYEFEL
RVHURT . 190266, 9, LLHD IEEE 2TV, ERRUCKER2E L (F3-10)

A3 LERIT. NEMN 0. 3en, BT 7Y VERFALT. B TP CHREKEE
MTZHMEIC L. KRBT RIHRTRRO LK, MRUKED SEED S5 M2~ 2Tend B A
WUTH>k. KREREOKBAZERA L. KBR . SEOFLHBERHEnne BEL LT
ARTICL DIAKE (55%) 2BRA UL 83Tuad)iciT 2 2 (RE L. §H 620al5-5%7H

B R4, 340n1) A Uvz. AREBHTY.. REKBRUOKEEME L CRIBEFOEL %28
BLl (R3-11) ,



£ 3-11 HISLAERCESIITEIGORERHARER
( B{J : ug / cn® )

BOD T—-N T-P

XK 2
ist| 2nd!| 3rdimean| lst| 2nd| 3rd|mean| lst | 2nd | 3rd | mean

sgnil| (0, 2910.20(0.36{0.28]0.48)0.33|0.40(0.40[0.004(0,004|0.006/0.005

bk | BERZ/L (0.2610.34(0.2710.20(0.58(0,340.53/0.48/0.004:0.003}0.003;0.003

Z24J1 10,1170, 35(0.4040,20{0.2070. 4610, 57]0.41|0.003[0.007|0.004|0. 005

a1 0. 360, 43(0.42/(0.40(0.60(0.34|0.88(0.61(0.018(0.021(0.050/0.030

M| REBR) (0,390, 35(0.36(0.37(0,83|0,47(0.29(0.8610.032(0.004]0.058]0.031

ZAN[0.38]0,35(0.53(0.41]0.67/0.98/0.67]0,77/0.042/0.018|0.040)0.034

FpaIl 10.2010.64]0,34(0.42[0.1710,55{0.27:0.33(0.005(0.014|0.006/0.008

# | BB |0.57(0.70(0.38/0.55]0.32]|0.72(0.47(0.50(0.005(0.0130.0060.008

AN (0, 38(0.43/0.31|0.37(0.31{0.580.48(0,46,0.004(0.004]0,004|0.004

FioEEEES SEHIAEAINICBY RFHARREE UK. . KHOSHRLIKCL -
THEKEN L. XRE X > TRUERS D O&2OREMERDE,

L=a+-Aa+b--rAb+cAc

2T, L (ke/H) AN BIREHAHRTHD . a. b, c (kg/kn® - H) RILFK, M,
KEEBIIA&2OHMTERS - D ORLAHE (FEN) . Aa. Ab. Ac (kn?) R#.
WETKHOEREhOEHTH S, SHAEMROBHEIX 520 o ELSHEL.
. . RUKEOBRILIZEE L TWAHEBOTREOEN25IAL . HRPHORHED
B HRY S A EBM B hEREAH RO 20 HALE, LED LS RGETHEE
LE&EBRER-1UIRT,
KI-UTRHGNBZTEL | AHE MHHOHEHERIEER U TH -2, 2 HHOWHE
FRIEEWAABWRBMo@ENES N, f IEACT JBOHEAERHREMICITAIEZDD
THh . $F IEHOFAER IFBHITDEFRENPZVEWRBOROBOTHD, & 2
HEOHREETRE L BBRENERICHEEABEWVEII R 6O LEMTES, $RHE
IRz E > THEVERNOENB->TWHI AN S, THEBERRBREC L DBV EHA
%%, AFNECHOLA-FEEROTEHHE L RI-) KR LEBREOXXREHOEHELILET
LET-N, 1-PCEPEVWESLTRLUERE. BODTRRMCL LENMEER L=, EoICBERH
BEGFN, B ALAEROBRER IR EEINZLIVBEORVERNBLND DO LM
hbd,



£ 3-12 FANRHBAERBICY S LRRCE S RBAL

( BA7 ; ke / m?*-H )

BOD T-N T-P
X 2

Ist| 2nd | 3rd| mean| fst| 2nd | 3rd| mean| Ist | 2nd | 3rd | mean

SRR |2.32)15.81(2. 87| 7.00|3.36(16.96(1. 75| 7.36(0.020(0.115[0.011(0.049

BRB</IT |1, 04| 3.90(1.55] 2.19[1. 77| 5.2¢)1, 13 2.73[0.010{0.090|0. 008(0.035
LK

ZAN |0.84| 3.73|1.88] 2.15(1.35] 5 99|2.32| 3.22{0.009(0.04310.005/0.019

SO |1.40| 7.84(2. 10| 3ETE|2. 18] 9. 411,73 .013]0. 083/ 0.

TR |2.88133.99|9.35)13.4114.20(17.46(3.85( 8.50(0.092(0.600/0.092|0. 261

RRBT/I |1.56| 4.11|2.06| 2.58(2.62| 7.31|2.77| 4.23(0.080(0.120(0.123(0.108

ZaI (2.74| 3.73(2.56| 3.01]4.52(12.76}2.72| 6.67(0.123(0. 119(0. 050{0.097

SP¥J|2.30(13.94(2.66| 8.33)3.78712.51|3. 11| 6747(0.0980. 280]0. 088|055

SEER/IT 12,32(50.592. T1|18.54|1,19|28.32 /1. (8}10.23(0.025(0.401|0.011[0. 145

REBRII (2,28 8.22|2. 46| 4.32/1.00[11.20(1, 01| 4.41(0.013/0.390{0,012(0.138

LA |2.74| 4.58)1.46] 2,98(2,09| 7.55(|1.95] 3,86(0.012{0.025(0.005(0.014

OBy |2.45(21,13(2. 21| 8:80|1.43(15.60|1. 88| B17(0.017(0.272{0. 009 | 05049

2. 4 ERERFAOREFRL

KHERRR SR TREEKHERE WEBCAHLTHBI LT WAN, B—%Eoh T 15
O, HER. WETRSOMRORGNER 32D, X6 MM THE LY RIEAS
REEBELDIBANSS, Lh LML LERRERET 2010 % < ORI E AR T
H%&ﬁ@%ﬁ%t?%tm\&a&ao%ﬁ%aﬁﬁ%vkgoﬂﬁﬁﬁmtEiofm6,
DR, SIHERIC X - TREENNIGENS 2 WIBA 2 SRS EE S A . KESHESHE
@EWE%te?ﬁnmﬁbwfﬁﬁbawnﬁ&Bah.%ifﬁ%éﬂtﬁ%%*@ﬁﬁﬁ
uk%ﬁﬁmmwm%%mﬁﬁfﬁn\iﬁﬁ&%ﬁﬁﬁﬁﬁﬁéhfh&mﬁmT&R%Lf
RERMOFEMNDZW, WIBELSREFIIBWTS T-NET T-POHREERREINEHX 1



£ 3-13 EREKOERUIERMERERERA
( Bf7 : g/ n*H)

BE R B
£ ®# 7l i #
BOD T-N T-P
HEBGE AR 224 1,13 0. 48 - A SR
Fobt i BB M AR 2,421 13.37 13. 81 gamMNT. (47, W)
R}, S e 184 37.76 17. 22 AR E & UTFEHAE
B - BRGEMER 6,348 450,74 26. 07 B
Bk B AR 987 103. 42 11,25 . R
D MR 288 51.99 21. 48 {LZEIH, BT ZM

LI RBLEIANG . BEICHYBMSKERE L2 ThERSRW,

AR TR, SR FKRUBIRAKERRL. BOD, T-N, RO T-POREEHNEL. €0
HEMOE2OREBAFBEMUEHEELL S L Uk, AEEERUHATEEN A4 T, FEL
HECHBTAILPHER2D o, SBRBENGEELZERLEMSI TS 2 52, &9
EPMHOBWERER LIS LFATVWS, RI-13icE . KR TIBTED 5 1IBFCh T TIT-
ERERSRON, BE/IRBNCRE L TEIXMELTWEERIZ &, BEFRHMGR2EEL
HRETT,

3. HFRMHOHLRBEGHEE

3. 1 EEREKOHHERA

ADHBEEFBIC L TRELUEAEBREKIR 2 2BR2AD 2B ALKRCHEALTVS,
BOH—RRBERIE, LR, EKEEIER. TART URBRLBERR L TEKEHL
— WD EE LB ENDS. LMo T, REAHBREEHARBLOMICRAEREND S,
Fre, BHEFERGBRBERBEULBAER - T, HEBEL AEEEREREICL>TELTIODT.,
—HOMERBALRT ., YFZFHEOFHHEEZHFR L TR ORBNEZER LT ER LSRN,
SEOEF VAERE TR REAO T KUHERFELBRITHOEI L Thizho 2k Z
AnG. BELUEEEREKISBMKRICMAL TN F X, SHERBEIIREFRAUEH
Ciclfze 2720, LRICBL TR EEORELNEOREICL - THEBEAMNELRD D,
PR FEBRAEE2BELRITRERS W,

ARBETR. £ SRR L EEBORBAKOBEIC AR (36 209/ A, + H) 2FL
THLEOEEERGAEE L, 2OERERI-14RT, BOD, 12 1; T-N, 5.15; T-P, 0,85
g/ A BTH-1-,



KSRz URE LRERLHESE TR hERKRICHIEh 320 AFETR. K
BER{CEE AMEBICH D URKCRAIBT IEER L. WEBTITo T3 REOREER &
GOETHHRRUEEE L, TOHR. LRLHEROFHFEEASEHHRBMIET BOD §5,
T-N 178, 1, T-P 23. 08/ TH-F, RPED LRI, KBAMNEMD 2 WEKBFCARET
TRNTWBBDLEXLR., FRREBRR () KEThdb0LHERLE,

3. 2 FEBEKOHHREBEA

FERKOERYEIFERR L AROR Y MICHET DD THL S5, COHTREREOD
HAICHERAKE Ly IcHE X h, URIBH A VWRHAKRICKRAT 20, BOBHICR KBNS
iR E N LTHHZATWS, LML, BERONEFERIHEAEHEIC & - THHBEN
HENE2EDLNTEN . ~BRIC—EOXEEH L THHBE2EE T2 bR n, ¥
BRI, fE BRI & - THRNCHINR L FRFIGRICESERTED | RUHFOTHTHE
BB LT oORENMBHZATWS, RPETREBELXONFINCHHERENEEELE.

1) FERBITSR

FEHFINROEHARIBSHBIC L > TH, 350n® K. K 2000 K. 8 5000° RiGr ik
RO TS, 2O LI RBRROAERE TR REE2RWIRERLSBMKRICH
HENTWBEDLEETES, LEN-T, . BT 2510 HEBAIE-RY LD
O HOBEKFHHE 36.5 RTS8 0 Voby KELEMEOHRE (X 4-688) 2FL TR,
FRBEOWTHREL LEHEOKEAIVREZNHRE LTRHAZIATWS 0, EBcHHE
NZBRFBEBOVUERLFHIN., EORECESWTHIEFERME2HE L, BHifERE
£I-151cR T,

2) RE%

MEHFRFESRERTESHEIC L > T, Hh. ERRUTEREKOUE IZRIT BikEROM
BIZED . FUHREBEEFFIIEAERATWS, REKOKEEEZEFAThERSTED .
FKI-BZRT LB THS,

EnEANBTL | —~ERBL LOBEMB TR —BROBKMIIERE 3T THRKEEML
T U XA TWDE A0 5, B0D OHIERMNAEHT 20106, HiHB
OEETHD 150ng/1H 23 Wi21000ng/1 2 HHHERE L L. CHhICBEAREBERLTRDS I L
MRS,

# 3-14 LUERNEBOHEHFHLA

( Bpi . g/ AH )
X 4 st 2nd 3rd 4th Mean

BOD 13.0 10. 7 11,8 12. 8 12,1

T-N 9. 43 4. 97 3. 03 1T 5 19

T-P 0.94 0. 82 0. 87 0.17 0. 83




R 3-15 FEHEINROXEFAKOFFHFEAL

BOD T-N T—P
X 4
4 X 3 4 2 iE &= & 3-]
AR 36.51 18 | 0.02| 365 18 | 0.02 365 18 | 0.02
| onisme)
KR 2845 12,120 | 3.1 1,452 | 083 | 13| 33 | 48 | 0.41
(mg /1)
i 103.8] 38.2] 0.074| 530 17.7] 0.028| 0.88) 0.86] 0.008
(g/ B )
t BOBE. KOREBIREROIHEETH Y |
P E AL R (g / H-H 1 THD.
% 3-16 BUNROBEHKOIHIER
Zrar R E TR R B ) 4 35 e BE K HEH AR
3 D83
WM |mokkEs®] B B |[RomokEznz
(ng /1) (ng /1)
ER | ERL 2000°BE 350210~ SREYK AL
(TR 600m2LLE) L200nPLLF (PR -
BOD I50LLF BOD 40LF
BEE S | WAL 400020k 250m%p -~ B EHK LI
(iR 70027 LLE) LA0OWRLLF |ER
B ODI500LF
Y OLo) T ; 5000° 14 | (50 BT )

¢ ()R EKFRHERE, KERSRFFIGRE, FREREER., FENEKRERREIC

W

T-N RO T-POBAR T FREKOKESENBREI R TWRWESD (199851 1HD &8)
EFAEOHETRETEZBETRORMN, BORPEEhTWELEZ6ND, AHET
B HEE LTI, B b — BN RSt B RAEE L LRSI ERE L. BERRIGHERE
BELTIRT A Y7 EPABSTRZSSRE L7=1-N 20%, 1-P 20Xk WHEEMEAI L, UIRALHEICR
LTHRABENECEE L - tEOBRAKRTREKOBE (£ 4-2) poBELT T-N 25%
T-P LASAEELE, CRICHEAKRERBARUTEITCRT LS 22 OPBEIEEE L
o




F* 3-17 BEINRORBHAKOHEHFBLL
(Rii g/ 8-B)

Frar o R B E YK P PR X R A HE K HR T A AR
EHOMH
BOD T-N T-P BOD T-N T-P
4= 3. 48 42. 4 0. 98 4.8 39. 1 119
(1. 83) (1.83)
B 2.1 14. 2 0. 89 27.0 13.3 0.8%
(0. 9) (0. 9) |

t%]ﬁimﬁﬂﬂﬁ\*Hﬁ%ﬁﬂﬁ%ﬂﬁ\ﬁﬂﬁﬁﬂﬁ\%iﬁ%*ﬁ%ﬂﬁﬁu
b

3. 3 THAANOHEFERA]

T () »oRETIAHRRABBERBLZERD | RALOMERRER LI L R<E

BKRIEATHLIA00, REBAKEZHERLERDZ L DRSS, Uit THIHERAT
REFEIRCR- AR LEREREGEFR U TH S,

3. 4 EXEKOPHERN
EEREKZESHNEZSIH20. —EORBELITICNAE LB L2iThiEz s 2w, BE
AOWBRTWAUHPRRIERTHD . $-EMICLI3RKOBENOREMELRERZ-TED .,
HERAREOEEEEAD - BICHHIFRREAE2EET S L3R W, RTOKBET
EHRHF AR EMNMEIICER ST THAZ R TED . TIBMATET 2 & - T M
MRZ>TWD, ThPX | EXREKOFHEFERAICE L TREFHISICFIEL TWA YT TS
MOFHIEhZBEZEREML CABAT20MBLAEN 2 O LIS, -8k ETF
WRBEHERE N BRI IFECATHRECIT - RN SEEX R ET-NE T-POEZEBE KR TOH:
HEEA, R BOIOBHEFERAL U TER UREEASEED FRESRT,

#® 3-18 EXEIKOBHHE A

Bk BB (B cg/n’H)
% | Rl

BOD T—N T-P
SERLE B 50 (50) 113 0. 29
o3 SETE ) T A1 HaEk : 100 { 80) 17.8 12. 2
Bk B R F i ;150 {100) 15. 9 7.34
5 - ERLEMS RO 30 (30) 280 6. 48
S BB RS 3.1 3. 45
otk 35. 1 11. %

()R 1HEPKEELR 3,0000° LU EoHERRCEA



B 3-1 FEERES LUDRRF OSSR

4, EFVHBRR COBFMARERVFHARHBORE

4. 1 HAEHBOBER

BB E > TERORBC B IBEMEORERUCHHAFREFMT 5720,
ALY AR EHE L =EBRNORRE T T VS LTEELE, BR)IBRESHECHRIED
LEELUTEHEMIBEYZF a YN TARY LBIIZBEALTWARE 48kn, MRIREHE462. 2kn°D
FNTHD, AFHBORESREFTROYNF aIBL L, RERICE 1208, 220K
U 10K % &, SR HORREIE L A IR T EHHT . (URAFI6K . HAFI LK.
KEME USTHD . TOMO AN LINTH D, RFBACRARBOBERRRTSE
EARNRELTEY . SEHRBEHEE L TR ERCHRER 2 TR DR RUESR
RO E2BMMNFHERTWS, 0D, NEHMD EKFEE LTOKERZRE2TSLD.
COEBOFBREBERCKEEENBRICERIATWAMRTH S,
BERBNCEELTWAAORE ULINATHD . BIXRCEERRICL2BHAOLH
LM HWEREINTWS, APBE TR, FHEERN LTS E Bo/MRBICAT. IRTOHER
NN TEE L 2. KI-IREEREEU/DRBERT L -MBETH S,
EROFLREORRFE YT 2T Eo SEM R BlbEE2BEL TRONET —
YEBETAHETERL., £iER. $ELA, BEEROSRBRRERUESFESRE (LA
FHE) CEALTHE LR, RI-URBEFEROBRBEETRTLOTHY . NMEEHNOADKE L
RO AOKETRLTWS, RI-WIAEEROBRFEERL . RO ORHHFE
FHNERAERETRLTWS, $ERINRFERAC S 2 EBREEEORAZBEL TR
LE=bDTHD ., RI-2WELHAANOEEERNELERTH S,




£ 3-19 4£EREREOHRK

LRAE ORI A D
INEETK IR £ A0
#{LHE RBEY B R
G-10 39, 508 g, 186 18, 225 11, 81%
G-11 19, 044 3,083 15, 981 0
G-12 7,078 718 8, 118 239
G-13 8, 429 488 3,371 4,572
G—14 1,192 377 871 T44
G-15 6, 182 1, 942 2, 540 [, 700
G-16 8,075 3,028 3,326 1,823
G-17 26, 028 20, 880 5, 136 0
G-18 3,031 831 2,200 0
G-19 4,013 1,234 2,755 24
G-20 7,843 493 3,248 3,003
G-21 1,339 387 3,368 3,805
G-22 5, 390 830 2,189 2,571
gt 144, 547 44,122 89, 428 30, 997
£ 3-20 BERBREOHHE
(%)
R IFSE ill)iaN=E 2
INGEK e, 2HFK
GREIFSE RO d FERHI
G—-10 2, 417 38 4917 1, 883
G—11 108 0 ] 108
G-12 400 0 188 212
G-13 1,052 52 144 858
G-14 18 0 1 18
G-15 347 0 8 339
G-16 307 0 4 303
G-17 97 0 0 97
G-18 61 0 4 16
G-19 188 0 28 158
G—-20 [, 281 159 325 797
G-21 1,897 121 328 1, 249
G-22 1, 750 64 221 1, 485
HI 9,721 434 1, 788 T, 449




(&)

FRBI AR E
INGETK R I 2 EK
TIPS E S HENR FeAA
G-10 53,753 14, 388 26, 064 13, 340
G-11 1,693 0 428 1, 285
G-12 3, 964 2, 608 183 573
G-13 14, 050 2,074 5, 718 B, 257
G-14 2,368 182 1, 085 442
G-15 8,227 4,083 1,689 3,493
G-16 4, 387 1,138 306 2,918
G-17 1,721 0 100 1,021
G-18 83 4 0 19
G-19 1,837 693 0 844
G-20 1,600 4,702 1,248 L, 652
G-21 4,314 2,420 1,007 887
- G-22 3, 801 1,746 §22 1,234
&t 108, 289 34,613 39, 898 34, 058
(38)
BB B E I
INEK Ik EHFEHK
HER JERE]
G-10 319,058 278, 210 40, 848
G-11 8,893 8, 287 308
G-12 107,254 91,811 14, 443
G-13 181,314 105, 323 75, 988
G-14 3, 849 8 535 414
G—-15 5,400 518 4,822
G-16 16,178 13, 000 1,176
G-17 30,082 0 30, 082
G-18 174 0 174
G-189 P ¢ 25
G-20 159, 640 153, 396 B, 245
G-21 368,561 354, 283 14,278
G-22 56,454 48, 551 9,903
&t 1,258,878 1,038, 875 148, 703




K 3-21 ERERFRFEORMN

HEkERL SekgRhR
INBKFSR |  FHE | REK MoK R (| BRE
( md/H ) (wd/H )
G-10 |3EHNT 2 105 G-11 |H5A%E 1 50
FREHBYE t 2,365 G-16 [rmEE l 100
FEERGE ! L, 500 AT 1 20
B l 500 RRRH RIS 1 50
A 1 50 Rz L i
ary7yb 1 40 G-17 |RHA¥E ! 10
HoARGE| |1 100 | G-18 |BEH® [ §
AL 3 90 G-20 |fARBLE l 800
&EMI. 1 10 G—-21 |HK 1 80
LR 1 470 LIRS l 100
R 3-22 ITHNMARERNOREEA
(BAI @ ko®)
IR AR RE B AR
INIEKDEE | T
LIk i i N xdnlii
G-10 110. 20 §2. 83 17,34 12. 81 2,47 14. %%
G-11 21. 20 13. 98 1. 63 2.32 0.43 2. 84
G-12 28. 30 19. 27 3. 39 3. 85 0. 583 1,48
G-13 49. 80 34.33 6.69 3. 18 0. 36 3.24
G-14 8. 50 4.95 0. 43 0.28 0.11 0.73
G-15 20. 30 12. 81 2. 31 2. 87 0. 40 1.91
G-16 23. 80 18,03 2.24 2. 43 0.88 2,32
G-17 14. 40 1.28 2.2% 2. 0% 1. 15 2.20
G—-18 3. 70 3. 27 1. 08 0.861 0.24 0.52
G-18 19, 50 14, 34 2.07 1. 29 0.32 1. 49
G-20 39, 30 24. 02 3. 07 4.27 0.78 4.19
G-21 70. 80 92,04 §.75 1. 1% 0. 63 4,23
G-22 52. 80 36. 82 6. 47 0. 89 D. 68 2.9%
At 462. 20 301, 95 1. 74 80. 94 8. 98 42.61




A EE A

A 1,219 194
{ ; 114 .
6,143 {(12.2%) B (9,5? i‘éﬁl (427) (7.1%)
41 899 (7.0%) (5.7%} _:::
s ] £
13,102 i + #h £ ]
(25.9%) . 2,678 i
{20.373) %g %%
8,005 2,388
1t {52.5%) (87.0%)
1, 655 (3.3%)
$2 5t 50,534 kg/day #8 2t 12,801 kg/day $231 2,388 ke/day
BOD ToN b

B 3-2 &EREREEHRONN

4.2 HEHHEOREAHBOBE
VE RO D Rtk BT IIE . FR U R IS R0 RAE B AL I RO RERE R U T, MRIR
Zriz BOD, T-N, T-PicoWTR®DI:,

1) 800D REAME

wirxn BOD, T-N, T-POREGAHBEEI-2IRLE, BRAKOREAHBREICRT I
Y < LHRE0, 5MkETH - 1. BRENOFSEE B L 2EKDK 59%020, 634k HERH
KT BEET. KOEEREART 26%, 13, 102ke. KAVEIGRT 12, 2%, EHEEH (HHFH)
LD FEETH T,
INERITRERNOARKICH - 26- 100 LEREROK 505024, 042ke2 5D THED . FH
BN BN L LEERBEANEAT S L NRE L EX BB , K0~ | BIZ M AR AR
¢ | REMEEDD RN EDLSEORERICH LT 43D 218keMRE L TWBIZTE 2N,

2) T-N REAHR

S2EMT IHICRET S T-NRIZI12,801keT. 2D 83%D 8, 005keAHERMSDRAE
CHY . UKD 2 ET8keNEE (LHAF) MORELTWD, ERZROBAE. BODEH LR
WoT LHBED 800ke. IXNOFEEE RS TEY . BEEMN—BEW, NERII TR, BR
EMNEEFEELTWAE-10A8PRDEL iﬂio 38%% EH T W=, G-18iF BOD & FIREIZ#40. 6%.
18kg b —~B D hehotz,

3) 1-P REaHR

FHRO T-HeRERIE HH 2, 144kgT. ZOFD8T%. 2, 88keBERILOREARTDH
%, FOME LTI, EERSK T, 1N, 194ke., EERMFL 1Y, 114ke, HHEER & LTL 8K,
(R BFREMBE XN, NER TRAOEE & ARICG-100 50 8HAE L . 2EKDOR
%01, 108keTH o Tz, KHM6-13D 11, 9%, G210 11 4K, Ehh 5H6-2000. 2XDETH - 2.




4. 3 SEYMHoHHAANE

BROUHOFHAHBRERBIC L > TREAHB L KAEREND D, —BMIC. EEREK
HEBEEOERRRU URLEEROBVW R Y HRICAERBEEY5X5, SEHDVWILE
RRAOBEIREROBHERT DD, FEMGHECFAIHEBIC L > THEAS RN
BRL1EDEOEEVAE W, O (1) »o0AHRBFICHALERSLBIZ L0 ED
BRNICRRERLANHH LT 3D LEAbND, & TR LB IR
BABREFERERL T, BEGHBEEE L BIC130/NFRFNCB0D, T-N, T-Pic>W T O &
HBREEELR,

1) BODBHL AR &

il Ll Ce < HRHHOFHARBRABRUCHHERICE > TEY B> R ENEMRE
N5, RI-VREFRRKOHFHAH B2 UERUCUERBIICEAT LUTEELEHOT.
AETTF AR T RUEESEN I LR Ch- R AL BE R RERD AN HH X2
EfREL. LREBRFETEA L LD CB{CEERADE . INE LT LRNEEDTHE X
NHZAO0LEQOMODADNL AT TEHLE, 2hoDH T, BLEERA DR EFERKL L
RE—#UEEh 20D L LTHD K- M, 200 ADOBAIE LRI LIRS v—
FEARE NP T2 LHBHPUKICGRBTZ 200 EEL. EXRE X EEERIC
BOTHNE -, Uil TALEERAQUAREBREKEZINHEEXh2 0L LTS
BLE., HOBR., BEHARMRIZNG, 464de/HT. 205 584 S¥MNEFRIKNMETEY .
FAM LIRRRDBDTH 7=,

~

K 3-23 AEHKCEISBODHHANE

(B @ ke/H)
LRAE A o Hkt 2
IV g LHHE

g HEHED HFLE

G-10 908, 93 298. 08 374. 21 238. 66
G-11 421,73 98. 03 322. 82 0.00
G-12 151, 60 23.19 123, 58 4,83
G-13 1786. 14 15.70 88. 09 92.3%5
G-14 40. 76 12,18 13. 55 15.03
G-15 148. 38 62.73 51.31 34, 34
G—-16 230. 82 128,18 67.18 36.82
G-171 118, 50 874,75 103.75 0.00
G-18 1. 28 26. 84 44, 44 0.00
G-18 95. 99 39. 86 55, 69 0. 48
G-20 160. 33 15. 92 65. 57 78,14
G-21 152,70 11,83 68,03 12,82
G—-22 118, 80 20,35 44,22 51.93
at 3,453. 73 1, 425, 14 1,402, 45 626. 14

$ LA DR EK + LRLEK . RBWMD ROCERME R EEKD 5% BE



# 3-24 FHHHECESIBODYHARR
(B4 : ke/H)

BB IHEK R
IIVBEK
2HHR| TR RGNS JERR BT R
M
4 23 H 73 B - 23 8

G-—10]1,463.70| 0.14 | 25.90 | 27.20 (702.20 | 0.00 [195.49 |509.07 3. 21
G-11 71,137 0.00 | 0.00 { 0.00 | [L13 0.00 | I1.20 | 48.29 | 0.02
G-12 81.25 0.00 | 4.69 | 10.290 | 21.13 0.00 { 22.02 | 21,686 1. 18
G-13| 499.61] 0.18 3. 73 1.80 |154. 38 0.00 | 88.85 |568. 77 6. 08
G—-14 §1.341 0.00 1. 41 0.07 | 29,37 | 0.00 1,70 | 18.76 [ 0.03
G-15| 221.76; 0.00 | 7.3l 0.42 | 45,07 0.00 ! 35.21 |133.38 0.39
G-16| 133.33| 0.00 | 2. 04 0.21 8. 25 0.00 | 31.48 |111.28 0.09
G—-17 70.39| 0.00 0.00 0.00 | 18.90 0.00 | 10.12 | 38. 98 2,41
G-18 7.141 0.00 0.01 2,48 0. 00 0.00 .64 | 3.02 0. 01
G-19 21.40| 0.00 1. 2% 1.54 | 0.00 0.00 ; 16.40 | 32.21 0.00
G—20]| 206.79 0.38 B.46 | 17.79 | 33.85 0.00 | 82,77 | 64 04 0. 50
G—21: 214,63 0.44 | 4.36 | 17.95 | 27. 10 0.00 |[129.70 | 33.88 1. 14
G-22| 232.18] 0.23 3.14 | 12.08 | 16.80 0.00 |152.08 | 47.07 0.79

g (3,925,186 1.58 | 62,30 | 97.89 | 1,009 .00 |778.70 | 1,300 | 15,90

—fi. FERGICLIEERBEKOBER. BK - BRFUEERKLRICBET 3R EBORE
Lo THTHEER S LS RBEHEE L 2AORNBRIRWMNIESERENFEL., &
BoHHBIZRBHONMEEEN S MHHIR TN S, RI-VUL/MRIRANIC . REEIRG].
MFEFRER (FAEHER) SEAFREHELEEREERTOIOTHS ., BEROBHARE L
TIH1HY%93, 3205k BiHZEhD, 2055, 2RDTHREBOHEBT» S OHFENLHHTED |
47526, 4%, A0, SR TH o2, BOBERHFETEHMI000 L EORERDIBE ICR BERRIE
B oTWAEN, ERNCRBETIBEOABNRARI MR L LTHHIATWSEL
A 6. FROFHARHBRRI D RWBO L AR L,

FrEERREK (URERUEBOBRTRKEZEE) O/NMEEIN DO 1 B4 D OFRHBIG-1023
565. 4kg. G-11A%0kg. G-168A%10. 8keg. G-17A%3. 8kg. G-182%0. kg, G-20A%80kg. G-21A%21. 43ke'T
BHHERRIET. e TH- 12,

HEPSORHAFRRBA L ERERERLEAL TS D, UEOERM S| MNIBBHTO
BODEEHHEMBABHE T L L RI-VD ISR D, L HOBBELBREN, 15kgT. 03 B4R
REUEERPOHHHAHMNE 2 INRTINE LD TV, BDDIRVHBERVUEELENSO
HHAETH D,



K 3-25 /MEKFEEKAIBODEHARER
(BAL @ keg/H)
BRIFPEHE
INEEK R EHHE
A £33 1o S
G-10 33111 608. 93 1,463. 10 439. 69 565. 4
G-11 871. 4 421.75 7113 13. 51 80
G-12 334.7 [51. 60 81, 25 101. 80 0.0
G—-13 go2.1 [76. 14 499, 91 126. 07 0.0
G-14 110. 9 40.76 ol 54 18. 56 0.0
G—-15 445.3 148. 38 221. 76 75. 14 0.0
G—-168 §21.8 230. 82 133, 33 118. 02 19.8
G-17 083, 4 178. 50 10, 39 130. 87 3.8
G—-18 112.0 T1.28 7. 14 33.12 0.3
G-19 207.3 85. 99 31, 40 80,91 0.0
G-20 587.0 160, 33 208.79 139, 92 80. 0
G-21 590.1 152. 70 214. 63 179, 2% 43.%
G—-22 907. 9 118,30 232. 19 159,19 0.0
gt 9,1581.28 | 3,453. M3 3,325, 16 1, 834.99 TLT. 8
£ 3-26 MEKREILBERIHEANE
(BT @ ke/H)
BREHIBHL
INEEIK RIS gt ek
A £33 I B
G-10 2,260.0 112. 39 907. 41 660. 38 879, 85
G-11 201.0 47. 20 33. 83 118, 19 1. 79
G-12 297.% 13, 37 76. &1 185. 51 0. 00
G-13 574.0 16. 41 271, 8l 288,08 0. 00
G—14 4.1 4.90 35. 23 33. 93 0. 00
G-15 299.5 20, 20 159, 92 119,33 0.00
G-16 263.8 35. 19 87.97 136. 44 - 4. 22
G-17 270. 8 180. 53 33, 42 94,52 I, 12
G-18 48. 8 6.28 4.09 35. 24 0. 18
G-19 154, % 12. 97 34. 23 107. 29 0. 00
G-20 421.3 15. 1§ 174, 44 223. 53 14,23
G-21 §78.5 14, 00 148. 0% 393.79 123. 63
G-22 480. 1 12, 14 144. 22 303.78 0,00
gt 8, 089,72 465. 73 2, 110. 96 2,768.23 72. 48




2) T-NOHEH AR

T-N ofEEarER%E B)OBA L BRI KRHRERN . WE R UL ERIICER L TRI-28C
T, EERBEADEA. | HYEOK 466k IRTED . 203 BREKICL 200U
RHRICEBHLDDOKEL SINESFHTW:, HERORSCIRSFLAFHEMN 2, 11 keT
HBH. FOOLBAEHKIZEZHONLEDTE 4. 1, 618keR DT W, HEH, 5DHHHA
FREIREGHBLRU T8 2igThh | EXRHOLOBRAFWERRLY 12kETHoz. Jh
LOMEBAT AL, CORBICBIS T-NORHHARKRIING 010kg/HERD . ZO5 B
MG 45, 0401, BERM S 34 05M. BERNL K 1250, EERN S ORI, 6 PR &
nTwiz,

3) T-POHHAKR

T-POHE AR RIZIA LA DBERBRT INIRTHD . 205 HEERMKILND §1kediHE
HENEDT TR & 2OH50%. LIREARDMGELED Tz, EERZLKOKIND
100kgEHEELTHED . COSBERMEHENSTY bhidTWE, TORMERERIC L HPHAH
PET 2. 4%, kgl iEX h, MHAKIRLDRM - =, FIFEAHO B TRHAHKD S D
T LT W, ZITI/NERD T-POBIAHREE LD TRLEDDTH A, HRHE
e B AE RS IR N BERZ - THRERRRARE S LR TV,

£ 3-27 NMEKFRRIEY VERTAaER
(Hf7 ¢ kg/H)

ERFAGHR

INGEIK S, 2HHE
A ES: | B
G—-10 128. 2 22. 41 46. 92 13. 00 43. 89
G-11 13.8 8. 82 1. 59 1. 97 0,57
G-12 9.9 3.23 3.58 3. 11 0. 00
G-13 22. 1 3.53 13. 72 4. 80 0.00
G—-14 3.3 0.98 1. 92 0.41 0. 00
G-15 14.0 3. 94 1.71 2.31 0. 00
G-16 15.2 6.69 3. 94 2.48 2. 12
G-17 32.0 7. 39 L. 90 2,27 0. 41
G-18 2.8 1. 83 0. 14 0.73 0,06
G-189 5. 6 2.53 1. 43 1. 60 0.00
G-20 24. 4 3.2% 7.28 4. 12 8. 78
G-21 302 3.03 3 43 6.23 16. 46
G-22 12.8 2.53 4,98 5.33 0. 00
at 313. 27 90. 99 100. 54 48. 45 73, 29
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3-3 GHREAORERrFHARROILE

4. 4 BEYHORERUHHLARTOLE

REDESBEHINEREGABRLIHIATRRELEHK L TH DL, BOIDBRE. BREAR
250, 534ke/HTH--0M, HHHAWRIY, 5lkg/HER>TBY | HHERIE 18 1X: o tz, .
BRFBAOTEEIEERA 50, 2%, FERHN 1125, BERD 5L HBEX L. HE» SO
HEL 1005 L=,

KLT-ROBECE. BALAABRML 801kg/HT. FHEAWNRIS, 010ke/H L HEX h L
CAEMOHHERIE 4T AReHEShiz, BRENOHHEEER D LELRHRMN SIXLEL A LN
BREESNTB LT, EBRIH 8. 2%, HERMNN2. 4% LiEEX iz,

T-PIGRHFH AR EN 2, Tddke/HRFHAFR R IDEEEIAE L ZAD6HHERIE (L.
AREHEE NI, COPT. EERIZH 64 6%, HTRMN., SFERINL BOHHETH-
7z

DEOHERERE DL, ONIEFBRRUEERN, T-NSHER R HEERM . T-P 14
WRRUEERBROFHARBRERILMFELEM L o1, KBELMILOEDCRIAS
OELFIC OV TOEXNARSALB LYW SRS, I3 BRMERoREamRICHTT 28
EORMBERLEBDTH S,

5. k&R

KBOBRBRILOREHETHSB0D, T-PRY 1-PEXNERE LTKERUHERESRELENL
LTEBEREPLORERUHLAMBEEE L, 20k, R BHERTRVERS
KRICEIDAHU, BFEOBR RO RIA L BIRF Uz, $7=. 8L RREBAE F VT HEE
DEFNVEREICEHL. WENTORERCHEEHREEE L, TOBERUTOL S TH
D



1) BEERCENZBLUTEFREKICLZ2RERBREE LR, BOD 2. 46/A - H.
T-N 8. 76g/ A B. T-P L0Sg/A - HTHotz, BERFEAKDBSITIXBODTH: 581, K 1719, 3B
3g/SE - HTHo . T-Nikd 220, BK 36, B81. 3¢/BH - HT., T-Pidd 40.8. K 13.4, 38 0. 14g
[H - BHTHotk, LM AFRNOREFBMNIZME, KE, IBRICOWTHEE L. BODE#E
/26.33. 8.60. 3. 78kg/kn?®. T-N ¥ B.47. 6.17, 4.43xg/km®. T-P ¥X 0. 16, 0.10. 0. 03ke/ku?
Plrofs, TR L LR, BRECRehehhz ) OEENH - 7z, ERR
B AEET A0 RAENSEX BRI L L MEEEEEOIIH TR LR EL
Eioht,

2) LM OPEHIERALIRERFORE L R RO NFMTFICL>TALbNDE
MAESERSTEBY .. VML LEBREOAHLAMNZEEAEC L 5B OERICE
STHEEOBEWENZONDZbDEEXA RS, AFATHEEI W HHRERAE .. ABRBEK
THECHEERET B0DTI2 3g/H - AL T-NT6.8¢/H « AL T-P 12.2¢/H + ATH»7=, LR
WHERUERLEOBAOICERE UAFRko2BAgEIhd L L, $LEEREKE.
HEIats . BENERCIERBNRICH T THERREN %KD, 2heh BITHDEER 5.4
8. 54,8, 103.8¢/H - S, BOIBAIE 2.7, 27,0, 38.2¢/H - EHTH - 1=, T-NZFDBOIE 42,
4.39.7. 63.0¢/H - . BOIBSIX14.2, 13.3, 17.7¢/H - H. T-PiXZFT 0.96, 1. 10, 1. 2¢/
H - 88, BT 0.60. 0,85, 0.86g/H - EHeBEEXNT:,

3) BELEREBMOMAEET VR TH 2BEIERICGEH LTAHBOREL L., BER
JIGRIRTRAE T 2 EHIZBODTH0, 534ke/H . T-NT12,801ke/H ., T-PT 2, T4dke/H EHEZ T
. BEAHBIZBODTY, 151ke/H . T-NT8, 070kg/H . T-PC J13kg/H L H#EE X h. BiiFiL %
neEnS 15, 4T AR UIL AR HETE,

553k

BRI ; KERSERL2E. 1691,

BUSM ; 5K - BERUSBEFEKOITICHT Hiae., 1991

EHMIEH, ; REEHOFRBGEECHET SR, 1091

SHEEFH, ; BAKROREEZBREEICHTAMA. EUREMNAR. 1987.5) REKE,

s KEREEEERRBRRICETAMA. EUREFRR. 1980-1000,

Ku, Bon Kyong ; KBMAIO T IFFLREAUKE o RIS TR T D58, 1087,

BEAoERE  RFEER. 1980

FEEED ; FKBHEROFREFR U OFAERE . ETREWZAR. 1987-1088

EBiED ; BT KPP ORBRAYOEDZERN2REAFMICHT K. BEUBRBFRR.

1990-1941.

{0, Sin, Dong Sucki¥ir ; KHICBUABRKUY VIRE L 2OHHA . BEEBRNEZESE. §
133-142, 1880

1. BRIEEAM  BAHORBERRUCERBLI L ROBL (1) | 1988, 12) FEFLIED

; BRI MEOBIEFERERICHET A (1) | 1988

A

o« oo =3 OB




13.
14,
14,
16.
17.
18,
18.
20.

2l.

22.
23.

24,

25.

HIFBEEIE D BAKBEPSDOER, Y yOFH. 1985,

FRrE— 25 ; EERPKOERANFEN ., ERERARMALRE. 1088

EHRFES  ANEEO € F VR, EREHRATH ARG, 1086,

EASIBIED ; KO TIBURICBE 3 2 HME (1) . Bk EBEK, 29, No. 7, 1987,
FHIEX ; BREAZRAR . 1982,

RBR . RAGERAARORE. 1988

ELEH ; Rt»S0XRBEORE (1) | HARBKERBSASHRHEEE. 3, 1000
BERE— ; THAAERIIREAaGFEEME tofE. HIMBERMEY VRV oA,
1984,

FIRRERIE D  ERAKBDP S H=RROECRREICHT 2R, EXDAENERTFRERE.
1986,

FMEEE ; Al ERFOEBRAFHBOER{L L 2R, KL EK, 20, 438-454, 1978.
HBEHT— ; RENTHAERIFRS aEROFEROMT . BT DEMERFRSE . 50,
89-102, 1984,

"Animal Waste Manegement; state-of-the Art* ; Journal of the Environmental
Fogineering Division, 12, 1230-1261, 1978.

Wanielista, M.P. et al.; Nonpoint Source Effects on Water Quality, JWPCF, 49, 441,
1977.



4 BRNORHRSEERY 27 A

1. ELeadic

BIIRBRERER VAT AOEF VS LTARY ACHEAT IR h CEEOEITLE
BRIFERENFL LT A=V Favla -y 2RAWEEREHEERY AT LOEREET-
-8

Mg U-BRIFRmEE462. 2km? b REEFEERV AT LAOEMNIZy i
1M1 kmOAv Y2k U, BEACIZS09HOA Y VaNFEEL. ERAFRERB X
UHELRIZ, £A v v 2B L LTHRBENERBWTEHEZ TR, Ay vadh s LEE
WYHEE . AR E CEXRANEICEHRE U REETRE U, Rk, #EiE
LIERBH TR T LARIINCERT D30 Lz, RFEANITR. SETRRSBMKNTE
FERAWTHEL2{T-o =, £, #iETH. L0OBTRRAMBAKEETVICERINIDSRA
TEERANBE AN LEER{To 2.

ChEDETVRIRTHEBEZNTED, EbiC. COETFIEHEABFRENREF V2 H
fi L. REOBEAFRHEYRET > REEOMEN . A/IB X THEOKEIZLD &5 KK
THPEZDEFNVERNWTIHESTED LD KHRERITo 12, BERANBMHEDFES LU
HREIZOWITRBETIRRS,

2. HERDEORE - SHHENE

FEDEORERE JUHHBREBMEZAWTHER T, 2 v Vo BOREFROSH
Bk, AV Va2DHEBIGEWKZ I T, F— Y OAFNTRELTHINTE2EDF -y 2 ®ic
LTEER2{To %, HBARBAICHD24 00HOF— 92 RE L. ZOBOTF— 928 AV Y
TEEENRITETEDLFIER{To%2, UL L. BERBEFRROHEHT— i3, BIFH T,
AQF—92BRVWTRYZ6RVWEOEBOE - HRACHERELF — Y2 BEL -,
REFRROIS A UE, 7., KE AMOEFHR, XFEHEK. TREBO TMB X
UEREEO LI - SRBHKICATE, EoIHHL. AFOEFEHERORERE . LR
OFENSTFREEAAD, BUEFEHAD, RAWOVEAMEAAOBLUCLUREBRLA LT
WABAODADKED Lz, FEHXOREER., 7. ¥BORBELE4E: . BBEIUBICAT.
HWTHERBEOBRENC L OB KUEBENERZ LD, FRKEREFRLEORETH G
OEEL 200m ALl EB B iE LO0EEH b, K - BRB L UEEHKONTE T GO RET
H5 H0~L20m*BECUEEEDEWNID L TOIRS. BREASCAEEERLEOCR
HTHLAEMMAL 400m 2L EH BV 1L, 000TALLE. 5K - #RB L USESKONBICHY
BEROBETHH250~1,400m? | UHEEDENIM T B & UL E NS XK i f6E
ENTWAHEO4 RN, BREK BRBEICEEHKOUBIZET 2 F0BETH 55000°
PEEMBEEDEANIM2REO 2R S Uz, THABEREIXLMK, M. KE. Highs L ¢
FOMMED X TE LTz,
CORLTINEL-HOREFRO T~ 72 REFHRERET —yR—XL L. £k, BAY



V2B Eh2BEOEBEAANLET — 92 Ay VoTiBBRT -9y R—2L L. Xy Y21 D
BERBR OO TF -7 2RICEREMCIVHEERTY., COETVOREBRBEXRT -4
N—RAE Lk,

Rio. BREBREABICHERNE L -BREHORERBMB LUHHFEENE AN LA
FREF~F =220, E2y V2 B80REFERICCALOREMN B THEAFORL
BEIUHHBOHER Tk, COVATFALATR., REBRBIUHHBEZERWHEEIC. By
REEFORSBICEOATERTTED LI LI, AWERE - BFHEBI 2 R4- LR,
FRME LT, AHMEXOBODRLEAHBRONMGAKXRLUZETAERLIC. BODOLGE
HEHMREBONMERK L EEEAE2EFH2IRT,

FOM. A YY1 RACEETIERARRERE: LT, TIBHKSHEREAMSED . 2 h
HIIFHERGICHHARR, JKB. 2vvaiBS, HKFEEBEBLUILRES A AL
TRPFKF = R—X B L. EAVYV2OAMICMBE L, BL. RREERIC & D BMFR
BHERDESTRTShLE. IRFFKOTF -y R—2A52RL-UITRT,

3. WSO EE A

BAY VA, Ay VAL BENIRREE. SENIE TCORM. RANOHERSEDF
=3B AALAY VaRBHERT -y X—A L Uiz, A v V2 BIHET 258MEK. Fik
HRICHAL B TCERBICRT I3 HEET- 1,

FERMRR., RERMOHHIAESIRANE T, SXRBOHHBRTIET2H0L L,
atERRAERWE,

| T P TR = T S {1)

L, : ¥2FEEYER (kg-dey™?)
Lo : G EMEERE (ke day™)
r o HHERK (kn™")

1 R (km)

e, XHANOEEDHORERI AN EANTEIELE,

L2=L1o e"k'T ---------------------------------------- (2]

L, : 325 EWERE (kg day™!)
L., : I EYER (ke day™!)
k : HBREK (t™1)
T : FaEREH (t)

ZORIBITHEHEHRBIE. BOD 2.01, €% 0.79. V¥ LilkAnE,
LREDO2OOXB L UERFHHEAN OB REFBAD LEFANKEF -y R—2 %8Bl HRA v
Vap ol L. XRANRTREBCHE L ZERDEO A NEIRANOEENERIC RS



F 4-1 RE - FHERR

Feg s AFLER | FAKEHHE |WeEHSELE |INEHER | roffilg
BOD 0. 04660 ] 0.03470 0. 02260 0. 02280
2R 0. 00811 0 0.00848 0. 00133 0.00133
v 0. 00115 ] 0.00117 0. 00026 0.00028
(HfT : keg/day/A)
AR ek 4 ALEE 1 HEH B AUEE 2 HE UL R
BOD 0. 63800 0.00385 0. 05475 0.10384
ZEHR 0.21900 0. 02384 0. 062670 0. 03360
yv 0. 04030 0. 00320 0. 00844 0.00853
(B : kg/day/58)
S BERERsR | £EOEEY (UB1HEE (NE 2R |KNEsihe
BOD 0. 18700 0 0.00125 0. 018732 0.03138
ZR 0.03800 ] 0. 00478 0. 00535 0. 00710
v 0.01300 0 0. 00119 0.00240 0.00244
( 847 kg/day/5H )
FRER BRER WNIEHEH &’ ARALTE HeH 2
BOD 0. 0041 0 0. 0001
BR 0.0014 0 0. 0000
v 0. 0005 0 0. 0000
(WAL ¢ ke/day/ )
FAWR | |UMERER (EEEHE | ABEEE |(GstEiiE | roftEihg
BOD 0 1. 000 4, 580 5. 180 87.590 0.960
4 0 4, 640 §. 240 8. 950 10. 050 4. 640
v 0 0.021 0. 280 0. 390 0. 550 0.027 |




E: end
Other key : return menu

M: change Max. E : end
Other kev : return meru




£ 4-2 IBHKOTF—-I~—RA

WES | BOD T-N T-P REBES | HKE L&
40 0.5 0.18 0. 08 8 5 13
48 3.8 1. 29 0. 41 16 3% 14
47 5.0 0. 79 0.37 16 - 50 23
48 10,0 (.18 122 18 100 18
49 0.5 0. 18 0. 08 8 5 29
53 L0 0.36 - 0. 11 17 10 20
53 0.8 0. 29 0. 09 17 8 21
53 0.8 0. 29 0. 09 17 8 22
56 (0 0.18 0.12 i1 10 (9
11 0.5 0.18 0. 06 L6 5 (7
§4 70, 0 24, 98 2. 42 10 700 4
84 0.0 3. 51 1.15 10 100 9
B4 i 0. 38 0. 11 10 10 12
84 0.5 0.18 0. 08 10 5 18
85 150. 0 419. 63 9. 69 ] 1,500 5
85 50. 0 3. 57 0,15 10 500 8
85 8. 0 2. 14 0, 69 10 80 10
91 25, 9 82. 11 11.05 10 470 32
108 2,0 0.71 0.23 10 20 15
108 5.0 1. 79 0. 17 - 10 50 1
109 1.0 0.36 | 0.1 1o 10 g
264 4.0 L. 43 0. 46 10 40 B
275 38. 5 123. 21 6. 45 21 700 33
297 80. 0 14,23 9.78 20 800 3
329 5, 0 0. 38 0.01 21 50 30
373 239. 5 37. 98 17.58 10 2,305 )
397 0.5 0.18 0. 02 10 5 |
483 5,0 79 0,57 g 50 2
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&5 (DROBHFEHEHE LR, COIHRLTRDAEZIRANOREFEIEZBODT 0.0
9~0.85 . BET 0.002~5. 11, YT 0. N~ 2TH - . ZFEMINICERBRATIAV V2
NOOERFREBINOMBAERICBOD 14345, 3% 0.3147, U v 23808k L1z,

4. ANKEOHE |

FRFANOARE . LR (1) . Q) RAVTHEL LSS RMERE IR TRLT
KB, FEBOKEE, 5RICHAWALILE F VO EREMBRH. V)~ F k9 DL AN
L. ZUAY MELCEID . &) —FAOI LAY MG, EREMH2. 2. 4. 4. 2.
2. 4.7, 3L, 2WTI3 0L A Y FCEHERT ok, B LAY P ARAT 55HY
BB, THRAIDSHAT BERWES & OFIARICERRAT S 2 v ¥ 20 5OBEENA
ORE L. FRICEERAT 5 ERWERE LEAER () #AOCHERT 1. BREINI.
AEFNVECBWTRERANO L0k LTHE LR 2D, WIERBEAROE 1 EDFII &
UTEHEET -2, TUA Y O e XRANBS & CREOFS ER4-LTRT, |

5. Fu¥3L072—F%—L

EREEESRYAFLOBRICY=>TH. . MS-DOSEDQBASICAREWII0YS
ARERLE, EEAHOREROHHBONMSE=ZFICH AP LI T3 DTHNRE
TROSHRS &3, FERERC. AN HBOKEb THMZERMERS LS KIEET- 2,
F—ygx—AQANE. BREICERINIXFEY I VILTOINF TS vPu—%A L
2 3%RFATEBLICL. REEHYATAOTO Y SANTEDT -5 2 RPADD &
LTI YRV U4 v y—72—ADHELEEH ST,

TEEB LTIV IV VA VT —T 2 —ADALDED, V—ATa /S ANERBILRELIR
o2k (BEHILIKB) . BIUHERELRUETL 208K IERT /S50 &
KOF— ¥ X—AEEH U EBECEET22R0 70/ 3 AR LTHR L, Ké-2icF -
YR—AEZBEHFLEBCEET IANIEEBY Y 7uySs070—Fy—rE, F4-3(1)3 -1
BXUR4-3 () icfmlIEBO A4 v TayShDT7a—F»—FERT,

ANEBY 7 Tad561k, 1) RAEV I P CAERUETF—YR—AT774 V%, 2107
OYSATDTFANT I LARBLLT 2DV vyve V774 VIEERETS. 2) F—
FR—ATTANONBREEL . FIEC 7Y VM7 25, 3) SXHANOREERD
HEEFH, 4) AAVTusSL0EEEITS, 5) TuVSL0KT. LESBENSD,

FHEEAA yTuyShik, 1) FRAHORE - BHHBEA v Va2 BICHE L. BRI
EA4TELTAEROA Y VA RRETS, 2) W1 - MEKEEERRT S 23R - #iE
EARKERBICEYTELTRTETS. 3) REBLERATOHERORRB I URERE
DEEFERTL. HFREHHIFTHEORBRE TSRS ROFHEEITD, 4) T 7u s34
OEBETS . 5) Tu/3L0RT. LESBENBS, 3) OFSROHPRERBECE
REFHICHET N, ERBAMEY. 5. LHBICIHHKCHRT2AHDO4 27
BLAYS7TERT. LAL. RHERAHFSERORRBLUTY V7O P HRD LR
5TW3, BRI~HCBOD, 8%, J YORAFFSRORTEEATT. £k, Ré-I~4-5C



£ 4-3 FEEANOBODODRAFIHGHFFE

REES | AWE | HAE | KH | AWM FE G K B | 1| THHEK
No. kg/day | % | me/l ¥ 0% % 5 X A X
G-10 | |, 1411 37 2.3 38 | 2 5 16 0 12 29
G-11 232. 8 8 10.0 83 l 1 § 0 10 1
G-12 73.1 2 2.6 20 25 10 15 0 25 0
G-13 184.5 5 3.7 29 51 15 33 0 19 0
G—14 87.3 3 11.2 | 46 36 2 3 0 18 0
G-15 g1.6 3 5.0 24 | 64 5 58 0 11 0
G-186 222. 9 T 6.3 9d 23 4 19 0 19 3
G-117 610.9 20 214 83 B l 9 0 3| 0
G-18 2.8 0 1.1 12 1 0 1 0 26 1
G-19 22. 4 1 1.2 52 22 7 18 0 26 0
G-20 204.0 10 1.9 30 38 21 18 0 28 8
G-21 37,8 l 0.5 39 33 25 g8 0 28 0
G-22 103. 2 3 1.2 28 | 45 34 1l 0 28 0

£ 4-4 FENOBEROBEEREEFLEF

WEES | ARR | ¥ | KE | AN £E (G B OB | 1 | Tk
No. kg/day % mg/1 % ¥ X % X ¢ %
G—10 | |,248.8 33 2.5 ] 18 4 14 0 35 {1
G-11 164. 5 4 7.0 24 8 2 6 0 86 l
G-12 207. 9 ] 7.3 18 g8 10 0 78 0
G-13 232, 0 - B 5.2 28 9 19 0 68 0
G-14 47,1 l 6.1 26 125 0 85 0
G-156 115. 9 3 B. 4 40 oo 0 53 0
G—-1686 85. 6 2 2.4 21 21 b 18 0 he 2
G-117 3217 ] 11.3 94 8 1 4 0 40 |
G—-18 4.3 0 1.7 28 2 1 { 0 72 1
G-19 78. 5 4 4.3 10 11 4 1 0 78 0
G-20 752.7 20 3.9 3 2l 13 8 0 70 6
G-21 203.1 5 2.8 3 14 10 4 0 88 18
G—-22 315. 8 8 3.7 3 21 18 5 0 78 0




£ 4-5 REAOY vORERFANESE

FHRES | amg | x| k| AR FE G B OB | 4L | TEEK
No. kg/day % ng/1 X £ % % 3 4 %
G—10 45.5 38 0.1 14 3 6 3l 0 8 43
G-11 7.4 ) 0.3 58 217 4 22 0 1l b}
G-12 2.0 2 0.1 14 72 15 57 0 14 0
G-13 6.8 5 0.1 8 79 19 57 0 14 0
G—-14 2.4 2 0.3 17 15 2 M4 0 8 0
G—15 0. 5 ] 0.0 4 84 3 60 0 3 0
G—-16 5.8 4 0.2 31 49 g 43 0 8 ]
G-117 22,3 18 0.8 78 16 2 13 0 b l
G—18 0.2 0 0.1 10 B 2 2 0 21 4
G-19 1.3 1 0,1 32 50 10 40 0 18 0
G—20 15.8 13 0.1 1 62 29 33 0 15 16
G—21 16.8 9 0.2 8 46 28 18 0 19 3
G—22 4,2 3 0.0 8 5 4% 30 0 17 0

BOD. ##. VY VORREOAHESEO T V7Y FERT ., GRAFHHIRIROFMIC
STkl 1BTERZM, COKEEHEY AT LAOHMNIE., COAFHRBYRET> LI 2
LHEEDEORER  BHEBOB(EE L. TOEREL LI LT, FIIKEORERITV,
x5z, AN SOBERWEOREARANT -5 L LTHIAKERHETHESCTuT I 4L
oL THD, SO LD BAREMEIENRET > EBAD . WIIBLUWMEBOKET
HEFSZENAETH S,

6. BbbhiZ
ZOTOYSLTHALEF—¥R—ARBHETIL. UTFOT2LRD,

1) BEFEHEBT -y X—RA (BHAf])

2) Ay yvaEEERT-I~—A

3) BEFEREAT —FX—2R (Av ¥ 2H{])
4) AFFEBEMT -y RX—2A

5) TBBEKFT—F X—A

6) XAy yafiBHERT—I~—A

7)) AIKEF -y X—R

YAFLADOERICY - TIH. MS—DOSETQBASICRAWTIuY S a.kERLE
M. E2OH. LHARNERE LT3, HEERIAFLOY I VL7 —THBWV T2
vHOPC-—Mapping#®fAWTHMERAMEME. Al - MEKESOXKANTAS X
Stz Lt. e LT, Mi-dic BRI AOOR . B 452X v V2 IO AR ERT . B
#£. PC-Mapping CHRRTEF—¥id. QBASICTEHELAEEAWTWSN, 7
—YOTHIZI, FAATIFANVERELTIToTVWBEOT, EHIHENESTHEDHPC—
MappingHNETCOHBEEREI R LIV I I ILT-2HRPTHS.
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0 BRIEORMREOR

1. oo

ERENSRE L ERDEE. ASNNER, FRR3RMEOZ ERINICHE X h, &K
IR B EDHIBICRALTWS, ZOBRBICBEWTIhS0BRMIBEAEREZ0WE - (L2
Bz, EREMERICE > THER, BRCELLTWS, A3 8MEAORELMSZ 2
LE>FANAKEEFET AL TERETHS. LA LML, fUNREoRIicBW TR, MK
DWEMERT. $EMETZ 77 2y -5 TED D, HAHERAZ2 ERANCBRIAT 200 E
HThHs, 20k, BEDAREHCHURERR L OEEN > AR ERNE KD, HLWEORK
HAEMEFRM L TWA, T, AREOAITRAKFEN L, ¥LoDPERZRITITWAANIIBEL
ESWHFTCRIBEABONEI L > TEBEYNE<BE S22, BRI EH<D L edhl
LRAERSEEYNALND, LN THMIICBET25RDEBEORERNEBIFT 52
REETHZ). LR U-EETHBSEMI L > TEIFT 220 IKEEF LB L =& G
BB, K, KXEHBIUTHERASEZRUEBREFVEER L., AT Lo ANE
BERbLhE, AFRTER . EEDEREEHBOHHICHEATE 3 L5l BEFREO
BELEBI R, £ KEFHEFVENMAL TRIHFHEORITETS FHER2IERL, £
OMOKRDKETFHEFS VOMRBCHHETES LS IZ L,

2. FINEHREOBE

2.1 B=®

REFEN DHFHINLFRPER DNANERT L2 6MEMIC L 258D ILRSR
REEBLTEABEE R, FRENKRAT S, COKOEARERPRER . FRPHORKT
THHEM. THOLRTRHRELAKAES L URE, BREE. TOMRERAEFICL > TEML
¥5,
—RANCEHBFRERELEFEN S XRICEAT 25 E TOEGRRE XRO BRI EATE
3. BIEOBESREAEI DS RKEN BRI T WS 2, EBRCBWTHBMRBEE
DL RBELAYATETHD, £0ED, ZORFTOEHMHABRREREHRE L XROHA
BABROMEN SR L. NOEFRBRETIRBROIOR T, KEEROEEHIE L 2
5 SO —EXEEER LT, HH;ICL>TRDIE,

BERRBORE R, BEKEZROEDOERMENKRBRD ZFIKETFHE T VMERD L
THRNNICLERERTH S,

2. 2 FNOEBER

FNOEBHRBIEC NE THIFLTE £ 2L < HEB. AW, BESS< OEFOHANIEM
KL THEIN TV LD TRTOETFEHE LM S HBMEEFET S L uRK TR
LACRARELHBFE RS, T2 CABR TR, KEEROEEN b BBRKEBET 5 Hik%
AUk . AEGRIRROZ) I OH CHEROBEN AR S LRED . Yy Fa V)il £vF3



Conductivity (uS/cm)
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Vi eo sEllo—ERXE (800~1000n) TES3>EMEL =, BHREEEHO-BERZE
FLEILNSATHEOHMENTOED ., FRHMO LHE THREOAEKERRIICRAL .
FREOEENSEKRATOEEI22ECHELT, E-7/PSEEERERH L. K §-1
T 2NTERE L AR TSNS EO DO Y57 T, AEKRAROBACHEOME B
ELELDOTHD, MERWOEHATRMZILANT, 20T 570HBAD/2UIEAT D5
FERETHD., £EERRHE LD LS BHRTEE LR THE» S XRXEAWTEH L.
BRI RES THAERMORE . KhTOBREAMR—KRIEEZTAOND,

dL/dt = -kl - kaL
FtoREEFPLUTEET DL

Liclowe - E1HE) 8 -kt

zLo-e

4
4
A

Lo @ t=0 OWOFERMHEEHRE (ke/H)
Lt : t=t OOBEEMEANR Re/H)
b HTHEE (H)

¥ E#RE(/H)

ki : [REERFEK (/H)

k3 EREARE(/H)

g AIic BT Be MORTHED 5 EIBHREE FTE L fsR, KEBRE L BFRERORICE
BRSNS D 2 AL R 2. ORBRIER-I~5-4IRT . ZOB0D 3008/1EFD
ANEEEL LEREERR, @ECBT X80 INGERTEE KT 2,

[5-2~5-45REE LT. BRIERO O (K §-5) OEBREEHEH L, BRER
5-14z 74 . BODOIBE . 0.36~6. 98/8. T-N {0 42~ 1L T3/H. T-Pid0. 38~ §8/HIC &1,
Wi & hid . BAOAIAABD 2008/ 1L F D LIOFN THE L =#5R TIIBD O EHHRET
0. 23~T1. 80k 2o THBD . KFEOMREIER L TRERUEE TS .

£ 5-1 BERIFEEO12INOEHREK

(HfL . B)

ik BOD T-N T-P Tk BOD T—-N T-P
G-11 4. 81 1.71 3.31 G—-1717 6. 98 2.32 5. 38
G-12 1. 59 1.73 1. 16 G-18 0.78 0. 42 .73
G-13 2. 23 1. 34 1.78 G-19 0. 85 117 0.88
G-14 5. 28 1,81 3.51 G—-20 1. 01 1. 03 0.97
G—-15 3. 02 1.64 0.38 G—-21 0.386 0.76 1. 82
G-16 3,52 0.686 {,88 G-22 0. 84 0. 98 0.58




— Q =

<L,
i

Va ok

}

N

-l L N
1

5-5 BREIoRERE

K 5~-2 BRNNOBIRFORELERN SR E TOTHFRE
(BN 2 /km)

T BOD T-N T-P R BOD T-N T-P

G—-11 0.971 0.076 0.344 |G—-17 0. 447 -0. 395 0.20%

G-12 1. 962 0.063 1.800 jG—-18 9. 713 5. 314 7. 189

G-13 1.478 0.336 0.848 |G—19 §. 630 0.993 3. 607

G-—14 | -0.209 0.712 -0.033 |[G—-20 1. 031 0,115 2.219

G-15 6. 087 2,324 22,658 |G—-21 5. 198 0.873 0.508

G-16 1. 200 1.982 1.L838 |G—22 2. 928 0,318 1.570

2. 3 RAEILFIIE TOEBRE
HRMERKE -STCRLEZSE VM6 IDAFBTHE N, MOBEMAERT LEMGLIOH

MRTINMIBEAL. R TRROEEEVOEETHRT L2 LoARBTRIIZKEAT
%ﬂ

FITHAMNRLIE, ERTE2AWREL2LWTRAE (h2/V2) \ 2 LT2-PETEHLE
SNOEFFRE (k) 2XRCRAUTHELE, HEEX)TOR TRl S TOERFEC IO
HEREEEZE LI R E AW e,



12=1 l- e—nhz/va

BEMARETEE NN OXNRALE TOFERMEOBLLR TR =0 OBEHERE (1)
i, ERTEHE LA FETERLN & 2IGURA L TERENCEH L,
L1=1L0-e "™

FRizBWTHTESNEHBE ETHEL .

#5015 FRH 5 L EBRNFEOREEDN b THBEAR X TOBERYHE O BHRKE &R
B E LD THS . BODIE -0, 209~0. 773/kn, T-Nid -0.395~5. 314/kn, T-Pi& -0.033~
99,658 L BT 7=, B L AR ERWESZN 2 ES 2 W CERANCRAT S HEER
mlﬁmaﬁﬁﬁtbrtﬂmﬂﬁfﬁ5o?nbﬁ‘ﬁﬁM®%é&wmﬁ®EETM%lT
LEND R WEDERYESEEACHAT 2O THERK (1) OBHBATRTHS, £
D18, F5-ITEE L = 1 ME0FHO BRI O T6- 100 RIRICBHE L 2 W6-14, 6-15, 6-18,
6-10, G-21DFIRAE A U =50 ERI0 EHHREL. B0D 1. 431/kn, T-N 0. 302/kn, T-P 1. 277/kn
FHWTHFEAaHBEZAEBTIEICLE,

3. MNOKETFHET NV
3.1 BE

ERIFEOANIKE % € FNFEEE- THERREERMATI LRIEMRILTH D, €O
F. HEOEHOERFEER—ACEROKEFHET I L RRBARRILTHS. LR
Lais. KEEoMmE 2hict 82> THAZERYEOLBROEMESEXENSL, K
ESEA S VEREROBHERMEL TW LT, KEFHETVRHRENAT 2 2 L ROH
RolihoTnsd, KEFACEDRZEF VI, FHEOEFNVICHTIHEER LER. A
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EHBEFVREERTV., BEERMEXELBRMEHLE.
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THANRELEALRETDETFNVTH D, FRTREZKEIEEIZDO, BOD. Algse, Organic-
N. NHs-N. NOa-N, NOa-N, Organic-P. Dissolved-P. /¥ . AIBHERE IBEOKESDYE. 1HOIE
RECPHOBEETH 5, BINERE L CERRE £ 72 REIRIRE TORIT AR 2528
BEG TR S TELMIEBMETH M, RERVOKBT — 9 HNERKRETCALTCE 30T,
LRED S THBE COKEIMABRRBICMKET DL D025, =, QAL BEF VA
KEFHET NV TEERREBEY & BERMBALEE K TRIZBIF LT WA M, KEhSEER
FE LRGSR, WX B ECHKEKSE. SRERIREE 2380 RETCya 3L —
vavTE>d, COETNVTR. ARANEKEICE - RIBEE2 B OXE (Reach) KK LT.
FOREZE LR UCEIO/MIE (Element) EKA LT, SHEREZ0/NEEEFOLIZITHRAD .

2) BUARER

MY AT ATRPBERZRFEEROFEN TR TORBANNIRCE BAdvection, HIKDEE
PELIREEIT L > TREET DDispersion, {EFEB LI UEMENRBIC L 2MBOBEK. VA5 A
ROFEREHBRA - RBICL2BHOMBTHRTZ 2, RIXHEOBEIRSZ2RT L K-60
L5 B,

(Minflcnr) in

8 (Mais) 1n
(Mdis) in_> —> (Mdil) out — (Mdi-) in t _?;(;dx
(Msour)
a (Madv) in
(Maav) 12— —2 (Maav) oue= (Magv) ta + de
«—>
dx

ZZT. Maradia @ Dispersion 12 & ZBEMN D OWMEEAR
(Maavl 1a  : Advection IZ & ZWRIY LY OYWEEAR
(Mase) cue : Dispersion i & 2B OB EFER
(Maav) sue @ Advection i2 & BEFfIYS = b OPERLE
Ms0ur)  Reaction IS X DWRIY 0 OMEIKEE
Mintrowl 1a: AED HORHY =) D AHEER

X 5-~6 fNXEOHEIEX
COXORHEBHBLUREREBATRT LUTOL 1t S,

Mase) 1n = AxUC ¢ Maav) 1n = -AxDLL/X
(Hsour) = +RK . (Minfxow) in = S
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st AGX 5X i

FoOMERZORARFEILFFELTID, BLUER. Y VEOMRIGHREAZRDD L
TOLOIERD,

B S (AxDo (6 L/83)) S (AxUL) 51
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FVEZTHERAN) st z Y, Y Al
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Na) = - t
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Sl 6 (AxDr (6 1/6 X)) & (AxUC) : S

WY v ) 2 o AxS X Y AxdX
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Dy GEHGHUREL (L2/T)

Ax : W (L2)

ki : BODIKBARBEK (/day)

k2 @ BT AR (/day)

ks : BO DLRR{RE (/day)

k. : HHE%B O DEH¥E (ng/day n?)

3.3 RIREEBIUCHERT

EFNEHPTEDOICR., REOMIOMSNOKE. RE. HERECAREERMELTH
HT2E bR RNMEEEZEETCERIThER W, REOBEICB T 2RI TIE.
KEEFNVCEGRTI2RBERIGEBENET S L EATRERZ NS, T2 CREFAEHERE
B wbEABBEEAZHTRDWTRERL . 2oftoET L THERAO X ER &
AL, RIGERES L UOKBHERSOBEICH 2> T, QAL 2BEF ) TREAMIZELES
ERELZl RAETVTHZOT. MARICKEEESH LU WAL=,

1) FERARH

QUAL 2REF N THRHFMNEKEZHMEOMTWARM (KXM. Reach) w3 T. HRIGETE
WE-THEBLUKEREHTZLIER->TWD, RBREBGE TR AR TSV EETTIH
H LS REHF—S2FALT., LK ELHBEBEE L, B-XBEATOXRB L KX, &
BLAKEOMMBEEEEMTICL > TRD . RKRBFICEIRAFRHRE AN L THEB S UAZEE
SHTEDLIRLTVWS, REBMETORE L KFEOMFERLERDZMBEB MU TOED
THb.

U=a-QP

d=a-Q"
CZT. QB U:FYyRA, d:KE. a, b, a, B: HKEREK
BEINRRORRFEREEET 220BRIITHR (YNF a2 i) AT, 1892E0M511H
KETHERXIE N, BREEIH-IEOHRETRBE L UKESL2MEL., Rating Curve® FRK
LERT. M-TERT EIRFREKESLUREOMBERT /S 7R ER L=, 75705,
RBIZL>THEB S UKELOBFBEPERZZ I LBHOMNIR DT, HRER-ICRTE
HTRT. EhPhORBHEETOMRERD T oy L. @R UIN P SERER, b, a,
BiREH L= (K5-3) .

2) HEEREFEH (k)

R R REI A COBDE AL L BIEZBENI DT ¢ BRI 5B % HERE TB
ODRERRIS & o> THEBEANCHTL . ERERBMAESICL->THBT 2, EWENRLIC
LBBAFMAXRLEEDEOMROMII KR & 5 RILHIBHENHE LT 20T, #EHERXRA
EHRBEDHTERTCE S,

dL/dt = -k, L
ZIT. LIHHEt ol OEEMIAE (ug/1) T, d/GFAMEDC L2 ERHEE, tik
BRI (B) | LBRBRERER (/BH) Th5,
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K 5-—17 REBLKESBIUEHREL DR

EXEES LTHHETD L,
Log L = Log Lo - k-t

EXceREEH t L RELE FABHE (seni-log paper) RICBIRT 5 L IREHEMAE (k) FHEL
TE5, M-S TREROMMMNKEBRARRTH S,

3) 2oMORIHRE

QUAL 2EET NV CRFEVKEEECHHY 2 RIGHEEZ EReachiliIC AD L THETTHM. AW
BRSO NHYEEMEECBEWTREENTHE D LB EZWAAR LWz, BRI
s L = BODBRE O [ I REUUAA O RS REUT RS- IR L2 E LTER L,

3. 4 FWIIIRABREHBEE

BAYHAFTREERMERURER ULMANKEET VCE—-OERT. AFROE/LRK
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£ 5-3 BENORBEMLIILIFEREK

R |1 120%/sec|1. 12-2.52 |2.52-6.20 [6.29-11.00 11, 09-19.83(19.83-37.07
£ 2 BUF m®/sec n®/sec n’/sec n/sec n®/sec
a 0. 049 0.049 0.022 0.024 0.030 0. 046
b 0. 292 0. 047 0. 868 0.823 0. 734 0.593
a 0. 630 0.605 0. 993 0.927 0.746 0. 606
B8 0. 397 0.580 0. 067 0.103 0.168 0. 257

£ 5-4 HEHAAORIGFEEOERBR

HH iE # B A7 QUAL 28 | EAM

as |0z production per unit of algal growih ng-0/ug A |1.40-1.8 $

a, |0z uptake par unit of algae respired ng-0/mg A |1.60-2.3 $

as |0z uptake par unit of NHs oxidation ng-0/mg N |3.00-4.0 $

as |0z uptake par unit of NOaz oxidation ng-0/mg N |1.00-1, 14 $

Po |Maximum algal growih rate day™* 1.00-3.0 ¥

p |Algae respiration rate day™*  ]0.05-0.% ¥

o |Algae setting rate w/day |0, 50-6.0 $

oz |Bethos source rate for dissolved phosphorous|mg-P/m®-day|Variable $

o5 |Bethos source rate for ammonia aitrogen ng-0/w®-day|Varisble %

k 2 |Reaeration coefficient 0.00-100 {0.05-4, 27

k. |Benthic oxygen uptake ng-0/m*-day|Variable $

ks |Coliform setting coefficient 0.05-4.0 |0,10-4.0

B . |Rate constant for the biological oxidation day™! 0.10-1.00{0.10-1. 0
of NHs to NO=z

B2 |Rate constant for the biolegical oxidation day™? 0.20-2.00/0.20-2.¢
of NOz to NCa

B3 |Rate constant for the hydrolysis of day™! 0.02-0. 40 $
organic-N to ammonia

B4 |Rate constant for the decay of organic-P to day™* 0.01-0.70 %
dissolved-P

SREAKBHRZEHFREEROBIIERTEL OBEANRDOBEEMNE LTV, —RIICH
NOBE#BEIE . EFNVAEMERRLIERL . BEESLZFE CDAN) £ TOHBREKL
XRPOFRE TOHBRBCRATES, £2T. ARATHRAIBLELIKWA WD
OFNDERREEER LT, HROBENICREL BRRROMEERD . X0 EHBREE
EOMFRPORDE, . EREFEI oHNETOERREE . XN OFEMHEFZEAFRL
HEREERALTEHT2BE 707 S5 4% Qick Basic TR L. BHELREN @ )ILAFICH



0.24 | 1.22 (n®/sec) |BOD (ng/1)
£33 | 0.07 T-N (ng/1) | T-P (ng/1)
{
_______ 2 Reagh | 0.33 | 21. 43
04l ] 628 | 3 — 28| 0.78
242 | 0.18 4 | Reach 2
5
0.21 | 5.05 b
6.30 | 0.03 T
______________________ § "u“ﬁfﬁfﬂnﬁuu 0.08 | 11.14
g 6.06 | 0.32
0
T
_______________ 12 | Reach 4
________ . ch 4
________________ 14 _mngggph 5 0. 52 1. 68
""" 15 o 516 | 0. 15
R 16 | Bewch§
(7
18
19
o | Eegph T
"""" 21 o 0.33 | 2.58
22 120 | 0.0
23
24 0.27 | 9.98
291 | 1.54 25 6.90 | 0,32
.94 | 0.08 2
e 21 | Reach 8
..... : ch 8
29
______ 30 Reach 9
- 580 425 ]
470 | 0.23

M 5-9 BRIOKEZERRAR



# 5-5 BREXMHEBIFKBRERK

TREB R
Reach & b a B
R-1 0. 049 0.292 0. 630 0,397
R-2 0.049 0.2682 0. 630 0. 307
R-3 0. 049 0. 047 0.605 0.580
R—4 0.044 0,047 0. 604 0. 580
R-5 0. 049 0, 047 0. 605 0. 580
R-—6 0.040 0. 047 0. 805 0. 580
R—-17 0. 048 0. 047 0. 605 0. 580
R—-8 0.022 0,868 0. 933 0.087
R—-9 8. 022 0. 868 0.933 0. 067
x 5-6 BY—FHRERFEH. BdoRAFRNS K UHRIRE
T L I
R-1 0,03 3.85 0. 01
R—-2 0. 117 2,47 0. 08
R-3 0.12 1.81 0.08
R—-4 0.10 1,49 0.07
R-—5 .12 1. 43 0. 04
R—6 0,09 1.31 .07
R-17 0.12 1,07 0. 06
R—8 . 15 0. 99 0.03
R-9 0.08 117 0. 01

ATLERDHEZAGEROEECHALE, FEDEREAFBIARR L~ THE L,
¥l REFHIOINETOERERRRERIMBBWEAROBERREARICOWTSFABELE,

3.5 QUAL 2ZEEFNOBEXRIIADHAM

1) KE - KX

-0 BENRIBOKE - KXOBRAREAAOEHF — sy 16X L D THD, BRIT
ROEBREEEL UTHCHO FTAMBEATA0FE T, DX Mo, KB, BESEEE

LTHBDKIZM (Reach) XA L. &/DEM (Rlement) ORI lknk LT YA F ARME L
.



F 5-7 BRIKEBROZSNZEIOBEERMHEREIAFE
(MAT @ ke/day)

M (ko) BOD T-N T-P
0~ 1 8. 41 35. 99 0. 263
L~ 2 0.00 0.00 0. 000
2~ 3 14. 32 11. 80 0. 309
3~ ¢ 301. 94 759. 40 18. 118
4 ~ 3 22. 904 11,30 0.528
§~ 6 294, 85 192. 23 8. 742
B~ 1 38. 70 1128 0. 935
T~ 8 191. 84 58. 08 0. 935
8 ~ 9§ 118, 04 261. 39 12. 890
9 ~ 10 0.00 0. 00 3. 859

10 ~ 11 1. 64 7. 20 0. 000
1~ 12 14. 48 26. 04 0. 047
12 ~ 13 17.09 21. 62 0.374
13 ~ 14 31, 94 31,81 0. 415
14 ~ 1§ 212.28 270. 0% 0. 863
15 ~ 18 56. 60 ' 38. 44 8, 066
16 ~ 17 44.29 28. 97 1. 882
17 ~ 18 7.93 17, 43 1. 328
18 ~ 1§ 5. 18 115,91 0.224
19 ~ 20 80.42 183. 48 2,215
20 ~ 21 35. 13 42. 14 2. 441
2l ~ 22 121,29 80. 13 1. 018
22 ~ 23 23. 4% 13. 14 3. 308
23 ~ 24 34. 69 41. 83 0,955
24 ~ 25 43. 20 87, 98 1. 012
25 ~ 26 134.20 220. 86 1. 523
26 ~ 27 179. 61 402. 88 8.708
21 ~ 28 803. 97 425. 8¢ 8. 957
28 ~ 29 10. 48 3. 36 30. 011
29 ~ 30 29. 73 83. 98 L. 580
Total 3,007.8 3,452, 0 118.0
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2) RBREHRK
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SEO &I RO KEMEIL LS Rating Curve BES R BA I BENTHETH S,
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Distance(Km)

K 5-~12 2£UrvoEMBELFEEDLS

EORRER-BD LS i REMAEICL>THH L, HERFRBEXMICL- T 0,03~
0. 17/Ho®HEIcHY , HEEERERLERXTFEFRLLALEER LTSS, /-, HELARK
£% (kz) 1 0' Connor and Dobbins REfF - TRD =, MWERME (ko) HQUAL 2E € 7))V CIFHE
il LTHRRENTWAEEWH LN, EXREEINTWARSATCIRBE L THEHAL-,

4) KRFEABERAME

AEBAELATREERKEFARICWEITABBNAZREF T, A/I0ERRRIC L
TEATEL OGP EMMRBOREENEIZThbhTWRThiERzeokwvw, AR TIX., =
NETHARROBERICRHR TS » EELRRER -2~ 40 & S @O KEREDM
B LTHEBEALTHER LR, EOUAMATHRELEBE /0 /S0 8AT32 it T
FREFENOFNETOERREEEE L, RI-TIWRLEZEXM (Element) Bl BOD, T-N, T-PD
FEAHREEH L. QAL BEFVCHEBER L.

FI-TCHENMN B ADEREATRR T2 BoTHATLIRLENEZE L RWTARRKIC
BERHATHIEZGLE LSO T, QUAL 285 VBRI CPoint-1load¥ Increnent-loadiz 738k L
TEATRTHS.

5) EFNORE

EFNVOBREREH L 2KEL FRETFNVOERER/MET 2 BE TEERIGREE ST AR
EMODIENERE—FFHETH Lo TiTo . WAL 2EE5F N GBI TR
{Trial and Error Method) TEFNEET L. BEEEAHG LS 774 NV TERAML
AL, ANDF— 9o KB EE25ATWARFEZ-SEELTHTS , K5-10~5-121¢€
FARERS O -EHERE L ERE L OBMBERD, T-NT-PIcR LSO T, BKEE2EDI
YAIV—bTERDHOLEEIAOND, COTFARFLADEANRICL 2RAGHBE/IFOR
KRKEEFRTHETFNVE LTHERATEZBOLERD,



4. #E3

REFEP SHHI N EERMEMANRRT L2 o BT 281, ANOAEFRRTH
BKECN T 2ERMIBEROEESD O BECRFT ZDLENS S, AR TRERY
HA AW BORERCHNNOEREZER TCHIEFRHOBERMRUEELHRC L. X
FAFEZAFROEETHORMEOR 2Rk, £, KEFHEFTVENE LLELRYERY
HHOMTFEERR L. COKROKEFHEFVHERICERTES LS CLE,
SHREERFERICYTIELRF 2 KEFRECAN OFRBRECEESICL>THMEL, H
WHROETENFAMEZ LD GO ILERBILEXD, -, KEFATFVORBEROB TS
EIZBWTHETETWRWEHEIRZSWT, FIERSLY VYVEORBENO¥HICET 2 -
BLTHREERELL. BARECRZ > TWHAERBLHECRATE 2L S RASHBE 2IF
OHEERDRIINE R RWEEXS,

&% W

AT (1988) :AJIC 517 HLIREE. KHEBRBR SR TIIEMEY OB OB &
EOMBICHTIRATMAE. TREZERBETHERES FTHBEWHRSWES . 05-115.

ARABRHE (1988) MITEIE R DT L AR, FASEARBEY 7a vz o b 119-180.

HEHTE— (1988) R TREOKEE OB T 5. LA ZHRHHRME .
118, 100-101.

BRYET (1086) R R FURF 2B A EFHE

SRERR BT FERE (1087) : P CHANKEEHEF VOB (1)

CREHERBUNTA IR (1988) : P CAKEFHMET N ORBE R UG, 1988

Linfield €. Brown :The Enhanced Stream Water Quality Models QUAL 2F and QUAL 2E-UNCAS;
Documentation and user Manual.
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FHOKEISSEM TS 5 2T, RBENOTHFAREE2NBECEET S &3, RENDOA
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Tibb, CRETHBROATEL/N\BY LHORBRBYAFLLESZE, REOKERL
SHEOMBEFMT A EHNE LEETFVERRT S,
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FHIE, 1803 BICHIBRBHAAERICBWT. ANBYLHEKE4L Ry 7R AFL. £h
FHhO2Y VBLUCODIREOFHTFLHELERDDET VA, BASIC THALTHFS VA Ty
— L. SHiIZEHNTOEREL WS 2Ly b FRTOMERE2EX ML WHEHERT
FN TR 1N, EFNVOBEETOTSLELTRL, EBOHEFEEITERLEZ LR,
FOLIRHECKEFHMETFNVEEART 2005 BMETRICRI-LEES,

ANE EKFRERAMNRICET2MAD 2 REFREH (UTHIC 2 XEEREZ LI#H) T
i, BEVRBHAROILSICLD, 220/ \BYLBOKEFHEFANRERTNWS, LD
BAKELARY 7ADE) VIREOEHEH 2RO L2YEKBEF VT, Palphos EIFIERTWS,
WETEORBOABHOEFVEB LI L7007 ¢ La b BREORE. Vv E2EHLL
oD T, Lake Qual EFNVELHENRTWD, fLDPalphos i, FHEOEIADEFNED
LICRBIEELOT., B FS VAT —0OBNDNEROAEBDOLELTWS,

ZDEIRIAEFTCABYLABOKBTFHNETVBESNTEEBMELQICYELT., £F
WIS ok, CCTCRTEFANINETCOBMOER L LT, 58, LW BENFHL
LHEBUERALEEFIVERBBEEATOL L 2B T2 THS, DTREFVEROES

— 100 —



ReEBXHETRT.

1) EMREFNVOBRHELERT — ¥ BHi-TnwnZ &, FROENRMOSROMED
FlTheILiihs, WEERETFVEAVWD ., KEESIE, —REEN) VERTHDZ
ey CODRUY VEFEZHRLTIN, BREOWTHFEROFENLEL 30T
LERENRIIMAD,

2) tH#T. FMEI. BRINOBRABRFENLDEH L ZAFROHIOKE I, 2he
hOMKZERBAEIRDZ L. —AKEAROKBAEHZ N E WIS, KFE4 Ry 7 A0H
e L. KEAAOATRITbRWI L LTS,

3) BNSORBI I KROEHENKERKETHE 06, FHEPNREINS L
SRETNET D, BARNKKEANFHEZ2RDZ2b0ET 5,

4) AJBEBLENS X —FiR, \BYLHATOBEEEREBRARAVWS, A6
LI=F—%i, B3R EDOXEHHTH, F—IDBLETIHEDIIENLBLI N3O,
PUEF/RWIERIZE> TXREEFTHS .

5) B u/S5L0RICRRAE 25— 2SEEAW., $LEXONENERILDT VI X
VIESE#HET D, BARNCR . FEEEYAFLICARI BT, BASIC (QuickBASIC) #Fw
%,

3. ®¥FVOMELEREY R

1) BRER
EFAVOBREAB2ERT-UCRLE, FHOMERE 558X, 0D, 0P (HHREY ) | IP
(SERRY V) [ N (ZER) THD . ZITERLTWAIHHEOERRUTOLBDTH S,
£9. REHETEERZDORBET 2Ry 7 A LOBRLERTH D, KIS L HHOBE
T. BIZIZDOWTHECOD, 0P, TN, BEIZOWTIXCOD. IP, TNEBWTERT 2D LT 5, &
WBRBREELAEOBRICOVWTERLS, FEBRETHE CODOBME IPH 50PADERA . 2
FBRETHR COOBPEMBPLTPNOEMRNS S, BRENE LTREMEETHEEZ LRZVD
DERET D,

i1 o7 A it]
K' ! g Kt~
it iR
IP L
-------- HPE
vy el L HE BB
ﬁti. fﬁ}% - j ; DJL
| | O aw |
1 T
A ! ! COD i
il | 743 T ]
1 ! ! N .
{ seut b by,
i } Tﬁlill aT/U’&
: ; | 4wl e

B 7-1 £FVOEFHZ

— 101 —



2) BFA
EFNOBARE., EAHEFHCODWTHUTOEBY THS,

vt (dCipt/dt)
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a COD/POIB B -
RES IREEE 1/8

3) Ky ANE

JUR A AW ICET (i=1) . ML (1=2) . BRI (1=3) . KR (=4 Ry 7 XA Lk,
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RROLWERR, ZHBIN OV, A RUKA H2RD . 512Ky 2 A OYTEE CA* & IR
D' ZEHRLTHE | TRKBK 2R f=,
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START
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VYREOWTHILGOHWEEEDO £ FMEA L, COD(BC ) L& BN n)ico>WTi., &
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L=,

BC'm
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BN*m
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CONFRA=FIONWTH, XMECEFEE2SFICLeMs, HEML EMED R L THEY
L 7=,
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W75 vOCD/PHEETRT a ik 2 XEEREE O INEEZHAOTHER HW:, &
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OB BRRE. AT, 2 KEEREBICK -,

8) MR (RESo, RESK)
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KEFNE. FEILEEHIRDIBAAWE U THROKBEVGEINRD LS CERE
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BEBBEEBONTWD, ANBEYLHOKETHEFTVEERTZICHED . ZhoORER
ROMEASEIEATAIILNTE L, SBRLIDICHMMBTRAEENERI L, thidbric
EFABBBEIRTWS EERS,

SEHDEF VTR, BROLEERL LTWAH, *OFRELRUEIBEADNE LR
LEETAANHURBRENDTHAS, £ MEBREFVED TR EDRET VR
NTWSEEAD, IO LEBRERRI LG, KEFHOBRCISLEBELERX %, £h
FROANBEBE NS A —FIZHE5 LT, FORDICREMNT -y 2B LIFTrw L
WARYITH 5.

ESKRRAAHBOERZEER. RSLEELFETHAS, BEICBI2BHE0 /Sy — UM
HALRRECERZZLE, HATHONERHMIFORENZOE EMATERWI LER
RLELD ., MATNERTHZ ERAROBENRENWELBERLS ., wThic LTd . BEOESRS
HOBHBER., ThIETTREWAABINLZHRREL WA S,

COLIRFAEFARICEBERMT -y OB LFICED . ABYLEOKBF Mo EREMLEH &
WALETZHOEEHFLTWS,
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DECLARE SUR Sofve (NI, UI10H, W21, MAISY, U3l 0. DT, WdITHY

DECLARE 548 nixing @1 1), W4y, KI (D)

DECLARE SULB WA 1U1 00, WL, AEG), Bl OY

DIN SHoRED Qta, V31, VLA, 12D, KEI2P. AKd, £2], XO4 T3, RO25. EG2S

DLA [Pralety, 120, LLp(3, 121, Lladd. 12}, Lopid. 124, Lsedtl, 121, Lintd, 121
DTH Temel(12F, Lipht (123, BPC4, 120, BCUA, 12}, BNIL 12D

OIN 5PI4, 12), SCLA, 12}, N4, 1)

BN patall2), PrF{12), Prao{i2y, MESpli2). REScod(121

DIM CLiGI. FF{3E. 18, GO{180, SHILE). resaniie)

fe LAELAKELAKE LAKE LAKE L FCE | PCEL AKE LAKE LAKE LAKELAKELAKELARELAKELAKELARE -
te SIMAATIGH MODEL OF WATER OQUALITY 1N PALDANG RESERUGIR .
te Juty 20, 1992 In Sowul .
‘. huguat 15, Correcled In Chibe -
- Jun  Nexed e .

REH ¢1y Intreducllon

b Eapytl Ouipul Todel Inoluding Sewsenal Change
. w——tonihi=n113-12

b OF Nulrients snd CDO
' +==Lp iTolul Phasphorua
' is tnorguale Phoaphorus
‘ ep :Orpanic Phasphorus
! ood: COD
" ta :Totel Mitrogen
WOB(1) = IRt MGE(2) = TO-PTi WOB(2) = LOD*: LARLA) s CT-HT

' Far Four Zorms

! —=I=1iPukiun Nivar

' [=2: Nanhan Niver

" I=3tOyorgan Streas
: tndihein

REM t23 |nput of Lhe Extarral Losdirgy In LDBW

"R Lot of 1he Valar Flow im™d-3ec)
FOR N = 1 %0 12

FOR L -1 704
RERD QLT. M)
HEXT 1
HEKT 1
Pukhan Hemran Gieongan Main
bata 142.97. 1,3209, 24Q.82
mTla boldem, 258,74
oRfR §.0041, 208.91
ata 3.e628, 35,78
wmra 4,614, i191.37
paTa S.3108, 44818
Dath 12. 0898, 1219, 2%
parg  see 1%, 19,5383, 1308, 40
bala  5TE. 48, 11,7973, 1348, 00
mMiA - 158.7. 4.5, 3%1.50
A 128,89, 3.2043. 202.84
palA e, 84, 148,44, 2,250, 25T.7%

' m-—iwarags 1085-1967 {Report No.l p.434-430)

' eeBut Gysongen

" (2} laout ol the Loadings of Tolal Phoaphorus (kadeyl
FoR R =1 1012

FOR I ~17T03
FEAD Lipil, M
MNEXT |
e

Pukhan samhan Bysongen

pata 0.52, 795,19, 68.32
patA 28,54, 1851 .
DATA ME.52. TiS, )0, B8.22
oaiA 07,04, B4E, 5847
baTa
bATA
para A1.527T2.9. 3R
bata 109897, 5270, 9. JiS,
ata 1038, 47,5272, 0. 340. 00
man T 04, W4 2W, 5645
[0 W|T.9T. A4S, 58T
oata 280,52, Te5.1
* —-190 Reporl Mo.Z ».310)
*t1)Percaniegen of 1P e TP (-}
FoR I = 1T0D3
READ [Pr
FOR n=| 1012
1Pretatl. B = IPr
HEXT N
HEXT |

Puthan Mamhen Gpeanaen
oATA AN 2% B
P e—fiverage LOM Report Mo.2¢ p.25-420
' tIfivide Prosshorus Loadings (kgrdryl
FOR M =170 12
FOA | =1 T3
Lp(l, W = [Pretatl, M+ Cpll, 1D
tortl, 10 = Lipil. Mk - Liesl. m
T |
MEXT 1

"48)tngut of the Loadings of LOD {hgsdeyl
FOR M » ) TO 12
FoR |« t 12}
FEAD Leoft]. MY
MERT |
WEXT B

Pukhas Mewhan Gyeorgan
DAIA 18,5,  R6AT.1.  5p5.4
oala L hsse, 4387
tatn ITeen.1.  Te.1
ol om0, 18142
AT M245.4,  S583.4, 15004
T 411040, ATSS.B, 2450.8
batA  TE233.7,  1ITESZ.{,  4260.8
DATA  GIISE.1.  118498,4, 5B86.0
DATA  S4831.7.  1AMAS.S5. 43405
DatA  Z1JA.8, P30, 11388
DATA  IT4IN.T.  2TTRE.S, 7RIS
pata  13350.5.  33T.4, 0 esT9

==-1989 fonthiy Conc-Qi1.M (Repori Ho. 2+ p.26-42)

“18Y laul of Lhe Losdinga of Total Hitrogan (hgrdayl
FOR A = 4 1012
FOR | = L TO)
RERD Lintl,

MEXT |

HEXT It

N Pukhan Mamhan Gyeoraan
bata 9433, 3, 24988, 9, 4389
Data ALLF P 20873.8, 1783
pata 13452, 8, Facsk BN 821.9
DATR 9920.T7, 123538, 12384
pate 294%3.9, 35963.9, 20452
path 81,8, 54T, 19358
[0 843235, IE LN LI
AR 6T902. 4, LT3, 3T
L] 54208, 9, lei0gs. 2, 28704
palA aTee. . S5234.9, l294.8
Dath TaIn. %, 2WBETLZ, 439 .4
oala oele, 8, W2%5.9, T43.4

Repert Ho.2+ 5.25-42)

© o ===1089 fonthly ConcrQil.hy

"(T)inpul of Pragipilatlon (4™3rme)
FGAH = 1 TO 12
READ R}
MEXT N1
‘ momh 12 3 4« s & t @& 9re 1 12
BalA 0.31.0.20.0.60.8.84,1 55,1,19,4,79,4,41,1_4,0,05,49,77,8.35
' ——fAversge 1RA1-188T (Reporl Ho. ! p.442)
"0 Inoul of Evaporation (w~3-3ec
FORH = 1 1012

RERD E (M)
MEXT
¢ mamh 1 2 3 4 5 8§ T a9 @ 4L 2
DATA  ©.32.8.44,9.72,1.13,1.28,1.30.1,82,1,95,1.21,9. 78, 8. 40.0.27
P ——fveripe 1901-108T (Raport MHo.1 p.ddd)

" 19 lnoul of Teaperature (dagras)
FOR [ - 1 TO 12
READ Teampin}
MNEXT H
" worth 1 2 a 4 s & T L] Ll 18 n 12
patA 1. 1. 6.0, 14,6,20.87,21.5,24,9,25, 5, 03.7.10.5. 6.8 1
‘ “—Rupert Ho.2+ p, 101
U192 Lnout of Lighl Intenaity ical-ca”2Arl
FOR N - | TD $2

READ Lighl ()
HET H
N won 1 z 2 4 5 ] T L] s i u 12
miA 218. 2098, 358. 160. DA, 96, 404. 199, 3HQ. J42, 308, 38

b o--Repart Bo.2s . 191

“{11Arual Total Lomdings (rom the Rivard Lkgepear)
FOR |1 = | 103

Lipaff) = @

Loodall) = @

Lingif) » @

FOR n« ! TDI2
Ltaatl) = Lipstll »
teodall) = Leodatly
tna(l) = Limathi

HEXT N

HEXT |

Watl. m - 34
+ Leoddl, h} + 3@
Untl, 0 = 32

REH <31 lopil of 1he Interml Losdings
f 2

") Inorganic Phosphorus Relsased from Lha Botlom §adimanty lagrn”2/duy)
FOR H = { 10 12
RERD BPA
For 3 - | TO4
LTI B |

MENT |

MNEXT N

. Llas)
bara [F
para 144
bata 1.53
onta 2.21
bara L)
ma 1.5%
(1Y LR
mara N
mm N
DATA im
pama 2.8
mra 1.62

- =-Rapart No.2 p.148
*(2)0€00 Reisased [rom Lhe Ballom Sedimerts (mg-m”2/duy)
ignlssion Loas of Sedlmenty (1)
Ignlomniil = 3,25
lanlosal2) - &, 3%
loatoasil) - 8.57
Ignlcestdl = 7.3
' ---Repari Ho.1 p. 343

FOR =110 12
FoR | -1 T0d
GCBLIY = 4. T3 + Ignloasill - 0.7
BCCl, o= BCALLY - EXP1.BA - (Teapini - 20}
MENE L
HEXT 1
- --—Hal. g

T-5 EHHT7u7546 (1)
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fe a*3’/day

TLIBIKILrogen Raleased fros Lhe Bollon Sudlimenty tao-w2/dawt FOR | =% 10 4
' Hitrogen fontaats In Sedlwanly img)) b, M o= 90l A - 583 - 20
TeaNil) = 188 . Kl M - K0y, oy o« 0w s 24
SedNi2) = 2,87 Bl Mo« BP(1, m - LB0d
Beic)) = 2,47 W, W o= 6CMl, m - |eoa
BN = 2,27 Brdl, mo- Bil. o - 130a
. NEXT |
—-Repori Mol w044 lmgrgl
: apor . =y wEXT N
FORH -1 To 2 : .
FOR P =L TO4 " s m————— ———— e L
W« 31,720 = SaND) - 3,042 -
Bl N - B s DE LS ¢ tleestrt - 2811 RER @ Culaulablon of ihe Loncentraliom {gsn~3)
MNEXT :
MEXT 0 8 iructure of the Equelion
X o mee— e S

AC 1IN 221 =0 (I3 SFF LK) Y

far J=1 to 4
CLaClaldn

REN 44> Hydraukla Matlers

‘thEuicuintion of Uetuss snd Area 1a"3,a*2) M for J=5 1o 4
CALL WROHI, HIE, RO, QU : Clll=Copti-a,nt
° ——Asport Mo, 2+ p.LTe ' fer J=g Lo 12
N : ClJieteod LJ-0,h)
“(MHIxIng Feslors (™3 anc) ' far J=13 1o I8
calL Alwing(At), HIY, KIH ' Cadiatindd-a,m
fom-Repari No.2 5 251-253 Mol e ITH . e
. "2 The Init Values
REM <8} Saliling Faclors [1%]
. vear ~ 1089
‘M1Phoaphorus Ssttilng Uelocity t(ardey) FOR J - 1 To 18
FOR D = L T0 12 REGD CLJ)
FOR [ » 10104 HEXT J
P m - a2 ‘
PR, 0% . Pukhap  Namhan Gpeongan Fein
P M- 2% L
Pid, w8 . DATA 9.008. 0.200. 4.090. B.8@
HEXT § - @
L L] oAt B.02T, 8.830. e.87). @.9%
f el w tLoD
' bare e, zE. 29, 2.8
“H2ICOD Sebtlisg Ueloolty tarduv) C (1}
FO>LA = | TO 12 batn LA, mm2, 5.5, 2.4
FON | =104 Y wefarch 1989 (Reporl Ma, 2+ p. 28}
LI TRENN ] .
2, m o= % *§31The Beginning of Yesr
x-S .
X, -y Byenrs
HEXE | IF yasr > 1998 THER GOTO Ecale
T N IF vear = 1300 MEN B -3 ELSE A = 8
T T WPRINT : LPRINT
' PRINT - " .
TN trogen Set1llm Ualocity (a-dep) LPRINT 16B121: “YERR®; TRA(147; "MONTH", [6G1361; *PUKIWH": TFE48): THAHANTL TAB (35 5
Fo AL “GYEOMGA"; TRBI8T); -mIN"
WL - FOR J = | T0 18
mi2, m . Maenld) - @
A, M- YEXT
[TV RN T )
MEKT | " (43 Tha Beginning of Honth
MEXT H N
t —Rer.e Baanth
. A=ne
, IF 8 ¥ 12 THEN GOTQ Epear
REH <@r Primary Proavetlon day » 8
' RetetiveProductionfsts = Bete-PrF (Light}) +PrG(feapt = {CIprLRp+Clor) 152 51er% ol lategrwlion
. Whare .
: Wels  1Hax retsd)Adayd O WHILE day ¢ 3
. K iP Concentralian ot Lhe el of Seturslian (g-a*3} day = day * 1
' L1ohtOpt10st laum Light Inlensily Lol carZohek .
. TenpOst i0stlaus Tescardiurs (deoree) “18% Celculation of FF end GG

' Alpra  1CODP ratlo in shyloplankisa (-)
' FOR |« 1 104

Alpha - 52,9 PRI[) = Betatr) - Cll2 7 fKp « D)
=1 Avarsge {Report No.2, @ MEXT |
. = GlL, M o+ Az, M o BIX, M)+ KGO, HE e K62, M)+ KED, R
Beta = 11 .
¢ -—Meport Mo, b B T4 erd Ralln *-m=laorqunla Phasgtacys
. FOR J = 11013
ElohiOst « 2591 GO - (Liptl. M o« BRLL, A - AL), M3E 2 NEJ. M)
Teandst = 25t FOR K = 170 16
[T T} IF K - J THEH
* ——Report Mg.2+ p. {91 FRUL K} = =iQ{), AF « KO, KD 7 Ugd. m
. ELSEIF K = 4 THEW
FOR M = 11012 FFUJ, K) = kEJ, B 7 W0,
LightIM) = Cightiny « (L - .81} - {-L00(,811) ELSEIF K = J « 4 THEN
PrF UMD « SLIQALIM - LighOpth = EXPIL - Lightitn) » LightOpl) FFUJ, KI = ~(PR{JY - RESo (M)
Proife = (leap(t) - TemsDpl} + EXP(1 - Tempilt - Tempdpt? RUSE
SetnU = Bela = PrFIMI - Bro(m FRUL K} = @
MEXT N e IF
: NEXT €
. NEXT )
REN <T) Decompasilion {lsday) GOUE) = BPG4, 70 - AU, HD AU, W
B FOR K « | To |8
* RESeRESH-RESK" {femp-28) IF K ¢ 4 THEN
. FFUL, KE = (K. W)« K, HID # Yla, m;
TESed = .1 ELSEIF X « 4 THEN
AEScool = .1 FFAL, K] = -~ U4, M}
RESpE = (.82 ELSEIF E - B THEN
RESoodk = 1,82 FFi4, K) = -(PREJ) - RESp (M)}
FOR N = | T8 12 ELSE
RESHUL = RESM + RESWK ° tTsapili - 203 FFId, K1 0
REScod (M} = REScod® » REScodK * (Tempift ~ 287 END IF
MEKT 1 HEXT K
M TL | t---Or@mnio Prasphoris
. FUtJ =B 10T
. | =Jd-ud
"RER () Corrsch Lhe Unlly W = Loatl, M - w1, N
Y o ordey FOR K = | TO {0
FOR M« 1 %0 12 IF X = J 1EN
Fom 17073 FROCS KD = <011, A}« KOCI, M1« SPUL, M) = &40, H)) » WEL, AY + (PRIL) - RESp(MI)
WUell, m = Listl, 1) - LOSB ELSEIF K = & TIEN
Listt, 10 = Liptl, M ~ (008 FFOL KD « KU5, e # V0L, m
Lopil, tb = Lopil, M ~ 1088 ELSE
Leodt], M) = Loodul, M « 1604 FFLL K1 = @
Lnll, @ = Lintl, H + 1900 N0 IF
HERT | HEXE K

HEXT f

B 7-5 FEIar34 (1)
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@mie =1

LPRINT USING “EO EHAR ) Meanlldi:

FOR % = & T 18 NEXE 2
IF x ¢ & THEN PRI
FFin, K3 = 0
HEXT JJJ
L)
ELSEIF X « 8 THEI LPRINT ., TP~

FFeB, K) = 1O - 4, M) s KUK - 4, D) 2 UL,
ELSEIF X = U THER
FFIB, X1 = -(0% 4 SP{4, H) « AC, AE) ~ WEE MY o (PRUID - RESpINN)

FOR 10 » 1 1D 4
PRINT USING “cdode, ol d®; HeaafJJ} + Mean(J) + 4}

% sty
FF(8, 10 =8 .
"En*::’ * “U19) Load In Lhe nexl pesr
. ¢ vedr = pear v |
FoR J =9 T0 1 FOR 1 a1 102
LRI READ YLLpULE, Tleadtld, TLAntD
@ = fLeaddl, 1) ¢ BCLL, R« AC, HI) 2 UCL. M NEXT |
FCR X = L TO 16 +
IF & = J THEN f~~-Anmial Total Losdings 1B Sasyear)
FF{J, K] » =1001, &} » K(1, M » SE(L, MY « AL, M} # Uil M) - REScod(n . t-p op T-K
ELSEIF K - 12 THEN - u0e
FFLJ, X) = KE[, M 7 U(|, HY oaTta 8, a8d, 11741, 02, 81,29
ELSEVF K = J - & THEN patn  Tie, 3193, 24087.T1.  18468.83
FELJ. K1 = Blpha s PRUL} pata  47.8958, 120,543, 834.15%
< .
FFL). kY = @ "==-01strlbutlan In 12 Manlhs (eprday)
EnpIF FOR t = 171071
MEXT K FORt 1t = 1 TO 12
HEXT ) Calh, W = YLipCI) = 1008 « Liell, M 7 Ltpalit
axiiz) = BC{L M« A{d Bl wid M Leoall, M) = Yicod(l) » 1008 « Leodil, N1 LeodsiDd
FOR X « 1 TQ I8 Lincl, /B = YLEALID = 1808 » Ltnil, M # Liradl)
IF K ¢ 8 THEN NEXT N
FEQ2, £ = 8 Lipatly « YLLpCIY + 1908
ELSELF K « B THEN topastl] - Yicod(lh = 1B
FF(1Z, KI = Atphe + PRED Lira(l) = YLtatl) - 1028
ELSEIF K ¢ (2 THER EXT §
FFILZ, K) = 190K - B, R} + XIK « 8, M} 7 Ul§, 1 '
ELSEIF K = 12 THEN *=-=DIvids Proaphrus Loadlngs
FFUIZ, 1) = -(XK ¢ SCU4, M = Atd, MO} ¢ UEL, R: - REScodind FOR A - | 10 12
fse FOR 1.1 T0 )
FFUIZ, kY = 8 Lipdl. M » IPratsil, M = Ueil, 0
D IF Loptl, M = Ltptl, B - Listi. m
MEXT X HEXE |
te==total Kltrocgen HEXT B
FOR J = 13 10 15 '
t=t-12 LPRINT
M = (Liall. M+ BNCLL 0+ ALL MY # V0, T LPRLNT -
FOR K -1 7016 .
IF K = J DER GOT0 Byear
FFAJ, XY = =001, M3 » X([, M) + SHA1. M) = B4E, M}« U0, HY Eeales
ELSEIF K + 18 THEM -
FFUL ¥} = K(l. 10 7 vI[, M .
ELSE REN <19> Cloalma
FF{J, X1 = § .
B IF END
MEXY K
SUB Mialma ACk, HLY, KOY
L8 - BNGL, P ¢ At M) s UGL M DIN €A, 121, V13, 12). EACY, 12), 3E43, {22, T(3), CBIND
FoR £ =1 To 14 nlA 1513, 124, 843, 12), PLLA. 121, WD, 12), W, N2
IF K ¢ 13 THEN FOR M - | TO 12
FFLL K} = @ FOR | =1 %03
ELSELF K ¢ 18 THEN TU = gL 2 TANLATY + 1 2 I0NL.B83) )
FFLJ, KY = (QEK - %2, WYy & XDX - 12, AN 2 Vid. TH2) » 11 7 TAN(.19) + | ~ TANC.B3))
ASETF X = 14 THER TI3F = €L 7 TAHE. 2581 + 1« TAN{ LY
FELJ, K1 = -{0K ¢ SH(&, n) « AL, B) 2 U4, ) - -5
ELSE WHE = 81403 BE2) = 935.82: W) = 103198
FFLJ, K} = B Uiz, M= WL+ {HU - B s T
oo IF CRO1Y = 44TL. 84: CRI) = E08R.4T: ALY = 41Dad
NEXT K CACL, Y - CALTY + OURT = HAF ~ LAY + .5 + (R4 - HA) = 2) » T
. Uil moe QiE. m s il
"M Solve the Equatlon EALl, M} = CAI[, Y F N1, @
. H(13 = @271 KI2) = 831 R(N = B8
BT = .8 SECL, M = W01, M« Ni)} 7 (0,488 » EACL. M) “ 12 # D) " 2
T (545, M = t9.8 - EACL, M - SEQT, M) " {) 2 D)
CALL Salwe{NN, CI}, G&LY, FFO), CL}, DT ~ 2, CHUNY @i, My - 4B+ (USUL, MY o2 DU, M1 1S
COLL Seiveitw, CU), GGG, FFO, CAO, BT, €O O, o= BCL, M« (T, PO e uCE, WBD ~ 2 4 ERd], Mo« LSO, AR
COLL Selvetrel, CO), GOIF. FFIF, €0y, DY ¢ 2. tNOY) X(1, M o= DLEL, W) o CALL, M 2 (B + 34TS@Y)
CALL Solve{NM, CI}, OGO, FFO. U, DT. () Xi2, R} = DiA2, M) = CALZ, M 4 [,5 » 3252011
FOR J = | TO 18 K3, M3 = DLE3, M) « CAI3, M 7 (,5 - 195081}
1F CL) « 8 THEN CW) = R MEXT |
- HEXT HEXT 1
* END 018

* ISILPRINT Lhw Concentrstlons al the M-k fonih
' SUB Solve (M4, VIS, V2O, ML, UdLE, DT, Latn)

IF day = 1% THEN REN  [edifl+d Eular
LPRINT yaer, N REH  UATJy = uLLd) + 0T = [ W20H + ALLLKG - w3k )
FOR Lt =170 4 LR )
LPRINT , , OO LIIS): FOR J = t TO NX
FOR S =1 TO A Vs = @

Joed s (J -1 v 4
LPRINT LS IMG "atieya_woow™; CO:
Menni)) « rfesntd) + L)

FOR K = 1 10 NN
WiH « U510+ HLG), K » UDHX)
HEXT K

MEXT 3J L) = U« DT = {U2L0) « USIJN)
(PRINT NEXT )
MexT I €MD SUD

LPRINT , ., °T-P=:
FOR 1} =110 4

LPRINT USIND “hnBmE. Nuag=; €O ¢ COT + ) SUB WA W, K, At 9t

oM 1K12), pui2), TULYRE, TR2E. TAOI2)

”’N?"” FOR I =110 4
Leal FOR K o« 1 30 12
. o e 1483 = 2.548T096409
Lo Ty = (4 = 10 + 1801, B+ Q2, /o » a3, M - Ql4, B » AN
. < EUHE) « B0 - 24 - TR
0010 Bart b TG = AR - 13 tuy £ 2
pUI3 = A50A%: pt2) = 20881 pid) - . 126801 prd) = 2184
T(RILPAINT L Arund Nesh Ualuss Wik, 1 s TUCH) = plIl}
. HIME = ((TUL) ¢ (DOERBA) » 44.22T8) + _@104576) =~ () # 3)
Eywart TAGHE = CBTEETI + WD = & - @. 467971 + 10000081
LPRINT pesr, "Hean® THI2 = 3TATI2: T(2) » 3120541 T(I) a _ Laddag: 1{o1 = . 184363
IF year = 1885 THEN na ~ % ELSE Am = 12 adl, My = TR - TUI
FOR JJJ =1 T0 4 NEXT M
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g/ VCHA T D, MEBBERFEENRE U 1EROME 2T 2B ICXBOD L tug/1, T -
N3 29ng/1. T—PO. 16mg/1L 725, —F. EFOTKERUBBCESHUE Y AT LAEZEBAL
BRSO IE RIROE EHEKE 2 BB 21T - =% 0KEIXZ. BODI. 24mg/1, T —N3J. 09ng
/1. T—PO0. 13mg/1LFHEn3, BODDIRSA, BIEKED Llg/l12EFT LE->TW3, H
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ULEX 7> BOD T-N T-P
HIEX 7}

A .08 3. 49 0.21
B 1. 9% 3. 47 0.20
c 1. 82 3. 45 0.19
D 1. 89 3. 42 .19

1 ExFE
E 1.78 3. 40 o019
F .74 3. 39 0.19
G 1.70 3. 32 0.18
H L. 69 3. 29 0.19
I 1. 83 3. 18 0.13
J 1. 44 3. 11 0. 13

2 Bbg
K 1. 28 .11 0.13
L 1. 24 3. 09 0. 13
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HRBODEEUZEE. Y VORAAFBIZ240%, 18%. 1I%HEH DT LHERNI A, KER
BOD 4 3mg/1H,5 2. log/l. EE. U ViEE~L 4 Tog/I1M5 3. 5ng/1, 0. 23ng/122 50, 21ne/]
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