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PEELHE
ABSTRACT

Research Purpose: The Formosan landlocked salmon (Oncorhynchus masou formosanus), an
endangered species, had ever widely spread over the upper branches of stream Da-Chia in the 1940s.
However, the endangered salmon only naturally inhabit in Cijiawan Creek, Gaoshan Creek, Taoshan
West Creek and Taoshan North Creek for the latest decades. Since 2009, the bureau of Shei-Pa
National Park has dedicated to restore the salmon and release the cultivated breeds in several historic
rivers. Luoyewei Creek is the most successful restoration place, on which the salmon could naturally
reproduce and even downwards distribute to Yousheng Creek. Moreover, the Dam # 1 in Cijiawan
Creek had been partial removed in May 2011 for increasing the habitat area of salmon and gene
exchange among salmon. According to the results of the "Wuling Area Long-term Ecological
Monitoring (WLTER)" project, since 2005, the number of Formosan landlocked salmon was
negatively correlated with sulfate concentration and conductivity, but positively correlated with the
number of aquatic insects, the number of birds, the proportion of pond, and the ratio of large and
small gravel (Lin ef al., 2009). Therefore, this project applied water quality, aquatic insect and
physical habitat investigations for long-term monitoring indicators, so as to continuously observe the
environmental factors of Cijiawan Creek, Gaoshan Creek, Taoshan Creek and Luoyewei Creek in
Wuling area, and to evaluate the impact of rainfall and recreation behavior on the channel
environment. Beside the follow-up environmental investigation on the channels for the hatched
salmons release, and the database system was continuously maintained to effectively collect the
stream environment and ecological monitoring data in the Wuling area over the years. At the same
time, the supplemental environmental and ecological monitoring after the partial revomal of Gaoshan
Creek Dam No. 2 at September 2021 would provide foundmental information on the effects of this
dam removal. This project also conducted the hydraulic scale-model experiments on the dam removal
alternatives of Cijiawan Creek Dam No. 4 to observe the changes in channel morphology and
sedimentation. Through scientific data from long-term monitoring and investigation, this project is
expected to reveal the changes in physical habitat, water quality and aquatic insect cluster in Wuling
area through, and to develop conservation measures for Formosan landlocked salmon and
management strategies in Wuling area.

Major Findings:

1. From the rainfall records of Taoshan Station and the water level data of Wanshou Bridge, it is found
that the water level changes of Cijiawan Creek do not have a significant difference in dry and wet
seasons like the rainfall data do, and the deceasing water level is delayed for one month in dry
seasons. This observation indicates the good water conservation effect of the Cijiawan Creek
watershed.

2. The ecological environment responses of the removal of woody debris and partial structure from
Gaoshan Creek Dam No. 2 are similar to the previous observations after the partial removal of
Cijiawan Creek Dam No. 1: water quality is immediately recovered, aquatic insects first change
drastically but recover in about three months, and physical habitat will take a longer time to interact
with large hydrological events to reach water-sand equilibrium in channel conditions.

3. The Formosan salmon's habitat suitability index (FormosanHSI) based on the 2017 investigation
results of water quality, physical habitat and aquatic insects were applied in this project with the
observation data from 2021 to 2022 alone with the population numbers of Formosan salmon.
However, this aggregated FormosanHSI values do not show a good linear relationship with the
salmon density, this indicator will be improved and analyzed again once data from the 2022 salmon
survey are available.
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4. Physical Habitat: (1) Through the comparison and analysis of channel elevation changes and
habitat/substrate survey in this year (2022) and previous years, it is found that the distribution
ratios of substrate and habitat types of October survey have changed apparently from those of
January and June due to the relatively high intensity rainfall in September and October this year.
(2) Based on the results of the 2019-2022 survey and the rainfall data of Taoshan Station, although
there is no clear correlation or corresponding change between the pool ratio and the average rainfall
of the previous three months at the survey, a higher correlation or corresponding change between
the large and small gravel ratios and the rainfall in the previous three months at the survey were
observed. (3) Through the upstream channel slopes of the four dam in Gaoshan Creek, the first

survey values of each dam after dam removal were significantly increased. The slopes then slightly
increase to the maximum value and gradually decreased in the following years. It took about seven
to nine years for the upstream slopes of the partial removed dams to approach the pre-removal
slope. (4) By field comparisons on flow velocity measurement, it is found that the SVR observation
value is only about 76% of that of traditional flow meter. However, considering the risk of
instrument damage and the consistency of historical data, the analysis of habitat will still be based
on SVR flow meter.

5. Water Quality: (1) This project aimed to (a) investigate the effect of dam removal in Kaoshan Creek
on water quality, (b) monitor the water quality in Louyewei Creek, and (c) evaluate the water
quality of potential site for juvenile salmon releasing. (2) The study results imply that most of the
water quality in these streams generally meets the water quality for salmon living , but the nutrients
and conductivity of the sampling site near the agricultural farms are higher than the criteria for
salmon. (3) In light of this study, suggestions were respectively suggested in short and long term.
(4) Amendments to water quality standards could help management agencies withhold the
variation in the living environment of the Formosan salmon and adopt coping strategies. It is
recommended to use the prposed standard revision as the basis for comparison of the results of
each monitoring for at least three years then launch the procedure of amendment.

6. Aquatic insect: (1) During one year of study, 68 taxa of aquatic insects belong to 40 families, within
6 orders were found. (2) We found that abundance, large-sized peak and biomass of aquatic insects
were present in January or February almost every year. (3) As the habitat quality of the Wuling
area streams were assayed by the rapid bioassessment protocol II (RBPII), the evaluations of 2022
were between non-impaired and moderately impaired. In January 2022, we have collected 35 taxa
of aquatic insects belong to 21 families, within 5 orders and habitat quality the evaluations of the
Sijielanxi stream were non-impaired. (4) One debris dam, was present within our study area in the
Gaoshan Stream. The density, large-sized prey, and biomass of aquatic insects decreased
immediately after dam removal. Shannon-Wiener's index were all the most poor at site #17 of the
Gaoshan stream, and habitat quality the evaluations were moderately impaired. In January, April,
June and October 2022, we have collected 18 to 38 taxa of aquatic insects belong to 12 to 27
families, within 6 orders, respectively, and habitat quality the evaluations of the Gaoshan stream
were non-impaired. (5) Removal of the debris dam was followed by an immediate decrease in the
number of macroinvertebrates at site #17 of the Gaoshan stream. However, these numbers
rebounded during the 4 months we collected data post-removal.

7. Database System: (1) The project continues integrating data into existing database, including 1,006
records of aquatic insects, 61 waterbody readings, 480 records of river habitat type, and 860
records of streamway from research team this year. (2) In addition, 350 waterbody readings, 9,740
records of river habitat type, 12,134 records of streamway measurement, 627 records of aquatic
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insects, and 158 records of fishes from research in the past were added. (3) Besides website and
database maintaining and project data updating, the website function was checked and repaired.
Also, there are new functions like: some graphs on website are dynamic according to the filter;
species occurrences can be filtered and showed in map; conservation information is included in
database; and references are listed on website.

8. Scale-model experiments on the dam removal alternatives of Cijiawan Creek Dam No. 4: (1) Using
numerical topography and river channel longitudinal and cross-sectional survey results, the scaled
channel model of Taoshan West Creek (river length about 900m) and Taoshan North Creek (river
length 140m) was completed. (2) In the dam removal alternatives under flood condition of 50-year
recurrence, if the Dam No. 4 and its supplemental dam are completely removed, the overall amount
of sedimentation will be greatly increased (about 588 times), and the sediment will flow through
the No. 3 dam to the downstream of Cijiawan Creek. Removing the main dam and retaining the
secondary dam will export 554 times the existed sediment, and removing only 1/2 of the main dam
or 2/3 of the main dam under the reserved secondary dam will export 329 times and 312 times of
the current sedimentation, respectively. If only the secondary dam is removed, the sediment output
is similar to the currentcondition with a slight increase of 17%. (3) Under the flood condition of
10-year recurrence, the sediment output of those dam removal alternatives will have 120 times,
120 times, 100 times, 140 times and 1.20 times of the sedimentation on current condition,
respectively. (4) Most alternatives will lead to steeper channel slope. (5) The lengths of river
channel influenced for the alternatives are not apparently different under Q50 flow, smaller Q10
flow with less sediment output leads to shorter channel length, about half of that under Q50. (6)
The converted maximum downstream siltation depth is about 4 meters or more, and if the dam is
1/2 or 2/3 partial removed, the siltation depth is about 1.2m.

Keywords: Formosan salmon, Dajia Creek, Cijiawan Creek, Gaoshan Creek, Luoyewei Creek,
Yousheng Creek, dam removal, water quality monitoring, physical habitat, river channel
survey measurement, flow measurement, aquatic insects, cluster structure, rapid
biological assessment method II, Darwin core set, ecological survey data
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ABSTRACT
Research Purpose: To understand the transition of channel morphology after dam removals in
Chichiawan Creek along with the fundamental information of Yusheng Creek, this project
implemented longitude and cross sections survey and habitat composition analysis at the observation
sites. Same survey and analysis will be also applied to the new observation sites at upstream and
downstream channels of Gaushan Creek Dam #2 for monitoring the conditions before and after
removing the blocked woody debris at that dam.
Method and Process: This project applied the same survey and analysis methods used in past several
years.
Major Findings: Through the comparison and analysis of channel elevation changes and
habitat/substrate survey in this year (2022) and previous years, it is found that the distribution ratios
of substrate and habitat types of October survey have changed apparently from those of January and
June due to the relatively high intensity rainfall in September and October this year. Based on the
results of the 2019-2022 survey and the rainfall data of Taoshan Station, although there is no clear
correlation or corresponding change between the pool ratio and the average rainfall of the previous
three months at the survey, a higher correlation or corresponding change between the large and small
gravel ratios and the rainfall in the previous three months at the survey were observed. Through the
upstream channel slopes of the four dam in Gaoshan Creek, the first survey values of each dam after
dam removal were significantly increased. The slopes then slightly increase to the maximum value
and gradually decreased in the following years. It took about seven to nine years for the upstream
slopes of the partial removed dams to approach the pre-removal slope. By field comparisons on flow
velocity measurement, it is found that the SVR observation value is only about 76% of that of
traditional flow meter. However, considering the risk of instrument damage and the consistency of

historical data, the analysis of habitat will still be based on SVR flow meter.

Keywords: The Formosan salmon, Chi-Chia-Wan Creek, Yu-sheng Creek, Channel Morphology
Change, Habitat Composition, Woody debris removing.
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#2-6 % L fRebp & TG B
%7 o N E
Y-129 24°2328.11" 121°21'4.88"
Y-130 24°23'28.26" 121°21'5.69"
Y-131 24°23'28.63" 121°21'6.42"
Y-132 24°23'28.63" 121°21'6.78"
Y-133 24°23'29.33" 121°21'7.27"
(%4 FH: 277 B
#2-TRE LD &0 2R
%7 o N E
Y-140 24°23'36.66" 121°21'10.8"
Y-141 24°23'36.74" 121°21'9.97"
Y-142 24°23'36.86" 121°21'9.89"
Y-143 24°23'37.03" 121°21'9.63"
Y-144 24°23'37.21" 121°21'9.46"
(%3 FH 277 BIE)
 2-8 LA SR LT B
%7 5 N E %7 N E
7-70 24°21'7.4" 121°18'18.3" 7-74 24°21'7.4" 121°1821.9"
7-71 24°21'7.3" 121°18'19.8" 7-75 24°21'7.3" 121°18'23.0"
7-72 24°21'7.3" 121°18'19.8" 7-76 24°21'7.4" 121°1825.2"
7-73 24°21'7.3" 121°18'21.3"
($FFH 277 )
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% kPR AR HEE TR
% 2-9 - BN L e AR
%7 o N E EA N E
7-86 24°21'7.5" 121°18'41.8" 7-89 24°21"7.7" 121°18'54.7"
7-87 24°21'7.6" 121°18'45.6" 7-90 24°21'7.6" 121°18'55.5"
7-88 24°21'7.5" 121°18'52.7" 7-91 24°21'7.3" 121°18'56.2"
(%4 FH 277 BIE)
Z 2-10 AP L %o A
7o N E T N E
7-105 24°21'7.1" 121°18'35.1" 7-109 24°21'7.1" 121°18'38.3"
7-106 24°21'7.1" 121°18'35.9" 7-110 24°21'7.2" 121°18'40.0"
7-107 24°21'7.1" 121°18'36.7" 7-111 24°21'7.2" 121°18'41.4"
7-108 24°21'7.1" 121°18'37.8"
(%4 FH 277 B
% 2-11 B #(2019-2022) & % B iR B 18 2 & ff ¢ b5t 4
# Z Jan- Oct- Feb- Jun- Oct- Jan- Jun- Oct- Jan- Jun- Oct-
19 19 20 20 20 21 21 21 22 22 22
FeLF ik - - - - - - 5% | 17% | 24% | 5% 5%
B S 0% | 17% | 5% | 14% | 24% | 24% | 14% | 0% | 19% | 5% 0%
- 5L 0% | 43% | 44% | 41% | 43% | 17% | 28% | 22% | 17% | 28% | 17%
YRk 0% | 17% | 10% | 10% | 14% | 10% | 19% | 0% 0% 0% 0%
LR B - - - - - 13% | 0% 0% 0% 0% 7%
BLGEE R | 10% | 5% | 10% - - 10% - - 0% - -
o s 20% | 20% | 25% | 17% | 17% | 3% 0% 0% 0% 3% | 10%
TRk 0% 0% | 11% | 0% 0% | 23% | 10% | 0% | 10% | 3% 3%
Bk R p 33% | 33% | 20% | 7% 7% 8% 4% 0% 0% 0% 0%
v 27% | 27% | 13% | 20% | 20% | 20% | 67% | 33% | 33% | 33% | 27%
B R 20% | 20% | 6% 7% | 13% | 13% | 7% 7% | 13% | 0% 7%
7R - - - - 5% - - 0% 0% - 0%
(%4 FH 271 EE)
% 2-12 FF#(2019-2022) & % % ’v‘#‘%f%?f’? oA D] A
3+ Jan- Oct- Feb- Jun- Oct- Jan- Jun- Oct- Jan- Jun- Oct-
19 19 20 20 20 21 21 21 22 22 22
FedE gk - - - - - - 52% | 67% | 67% | 33% | 48%
B 5 52% | 39% | 25% | 33% | 31% | 39% | 50% | 50% | 19% | 33% | 38%
- 5L 50% | 43% | 48% | 47% | 56% | 38% | 38% | 52% | 39% | 61% | 28%
LS 14% | 24% | 10% | 29% | 24% | 19% | 24% | 52% | 19% | 18% | 14%
B LR B - - - - - 23% | 69% | 67% | 36% | 33% | 33%
BoUEE R | 29% | 19% | 48% - - 48% - - 48% - -
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FoOF kP miErah s dse T
o s 13% | 13% | 19% | 27% | 40% | 13% | 17% | 40% | 50% | 0% | 47%
T P b 25% | 25% | 25% | 25% | 27% | 17% | 17% | 27% | 14% | 56% | 43%
B Sk ) e 20% | 18% | 13% | 7% 7% 4% 4% | 33% | 39% | 56% | 28%
Fiv 0% 0% 0% 0% 0% | 40% | 33% | 87% | 67% | 33% | 7%
[ 0% 0% 0% 0% | 13% | 13% | 27% | 67% | 80% | 33% | 27%
7R - - - - 54% - - 54% | 21% - 17%
# 2-13 F % mpvlizk2 2019 & 3 2022 &% & T4 (H = D mm)
IS 1 2 3 4 5 6 7 8 9 10 11 12
2019 65 50| 397 | 215| 696 | 533 | 141 | 579 0 0 29 | 168
) 2020 16 16 | 115| 162 | 322 72 | 109 91| 245 35 49 91
a e 2021 14 33 80 71| 156 | 332 | 464 | 457 | 170 | 509 81 43
TE 12022 | 101 297 | 241 86| 464 | 176 | 115] 118] 681 | 479 | 100 53
T in 50 99 | 210 135] 411 | 282 211 | 316| 276| 255 67 | 103
2019 18 50 95 45| 119 | 121 29 | 186 0 0 26 51
B 2020 15 6 31 42 85 17 40 38 66 19 31 44
pag | 2021 7 23 30 32| 111 57| 140 | 119 90 | 316 26 31
2022 25 57 53 33 70 37 48 34| 169 | 185 41 25
(24 FH 27 EG)
2214 BLEP LR L EFRZHARRES (Him 1))
e *c L p ¥ | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
w BHE V% | Mar. 1999 | 2.79 | 6.72 | 6.6 | 7.84 | 6.33 | 6.31 | 5.13 | 2.8 | 2.7
=~ B4 | Oct. 2000 3 |268|413|812| 85 |746| 72 |#AH | 52 | 38 | 38 | 3.1
=~z 54 | June 2001 232(333[326(327|331| 38|39 (34|29 29 29
- ~= 5.4 | June 2001 17 | 355|313 | 29 | 334 | 39 | 34 | 35|38 | 29| 36
% 2-15 SVR 2 @ s i ke Fomad gpt ¥ (=t m/sec)
SVR B AR R
4 ® M) , R R
= 1/4 ¢ 1/2 + 1/4 = 1/4 ¢ 12 + 1/4
4-9 3.96 0.91 0.93 0.83 1.1 1.12 1.01
4-8 4.82 0.82 0.84 0.74 1.04 1.03 0.91
4-7 5.22 0.92 0.84 0.72 1.12 1.05 0.91
4-6 4.81 0.84 0.79 0.31 1.03 1.01 0.48
4-5 6.03 0.62 0.58 0.32 0.8 0.8 0.49
4-4 6.33 0.74 0.5 0.58 0.92 0.68 0.75
4-3 9.48 0.34 0.52 0.59 0.56 0.71 0.81
4-2 9.67 0.45 0.69 0.31 0.61 0.91 0.53
4-s 5.73 1.1 1.2 1.05 1.31 1.4 1.2
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ABSTRACT

The Formosan landlocked salmon (Oncorhynchus masou formosanus), an endangered species,
had ever widely lived in the upper branches of stream Da-Chia in the 1940s. However, the endangered
salmon only naturally inhabit in Stream Chichiawan, Stream Kaoshan, Stream Taoshanshi, and
Stream Taoshanpei for the latest decades. Since 2009, the bureau of Shei-Pa National Park has
dedicated to restore the salmon and release the cultivated breeds in several historic rivers. Stream
Loyehwei is the most successful restoration place, on which the salmon could naturally reproduce
and even downwards distribute to Stream Yushan. Moreover, the Dam # 2 in Stream Kaoshan had
been amended in Sep. 2021 for increasing the habitat area of salmon. This project aimed to (a)
investigate the effect of dam amendment in Stream Kao-Shan on water quality, (b) monitor the water
quality in Stream Loyehwei, and (c) evaluate the water quality of potential site for juvenile salmon
releasing.

The study results imply that most of the water quality in these streams generally meets the water
quality for salmon living , but the nutrients and conductivity of the sampling site near the agricultural
farms are higher than the criteria for salmon.

In light of this study, suggestions were respectively suggested in short and long term as
following:

In short term : due to human activities such as recreation, and the construction of surrounding
revetments, roads or bridges, the increase in the concentrations of turbidity, total organic carbon,
phosphate, nitrite, and nitrate in the water were occasionally monitored. The administration has being
implemented the proper entrancy number of tourist and operation of sewage treatment. To redue the
impact on the water quality of streams in Wuling area, several active managements were also
recommended, such as to promote green tourism and organic farming, to adopt appropriate
construction methods with using pollution-proof turbidity screens for riparian and in-water
construction, to strengthen construction wastewater management, and avoid disturbance of streams.

The basic items of water quality monitoring should include water temperature, conductivity,
turbidity and pH value. If it can be supplemented by quarterly sampling and analysis of nitrate, nitrite,
ammonia nitrogen, free ammonia and total organic carbon concentration, the conditions of water
quality can be fully understanded. Before and after the amendment of the dam body, the water quality
should also be monitored following the items conducted in the regular long-term monitoring project.
Since the automatic monitoring equipment is expensive and easily flushed away by the stream flow,
manual sampling is still suggested.

In long term : based on the results of long-term water quality monitoring in Wuling areas and
the analysis of relevant national and international water quality standards, an amendment of the water

quality standards of the Chichiawan Creek Core Wetland Conservation Area is put forward. In the
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first half of 2022, it is aimed at ammonia nitrogen and biochemical oxygen demand, and in the second
half of the year it is aimed at pH, dissolved oxygen and phosphate. The concentration criterion of
non-ionized ammonia (NH3) was proposed to show the effect of pH on the concentration of the
species with high biological toxicity. In addition, total organic carbon was recommended to replace
biochemical oxygen demand as water quality index to improve the sensitivity of indicators,
consequently to differentiate the sampling sites or indicate the impact of external disturbances. The
three water quality items, pH, dissolved oxygen and phosphate, were recommended to keep the used
standards, so as to take into account various ecological recreational activities and the conservation of
the Formosan salmon.

Amendments to water quality standards could help management agencies withhold the variation
in the living environment of the Formosan salmon and adopt coping strategies. It is recommended to
use the prposed standard revision as the basis for comparison of the results of each monitoring for at

least three years then launch the procedure of amendment.

Key words: The Formosan salmon; Stream Dachia; Stream Chichiawan; Stream Koshan; Water

quality monitoring.

50



(—) B 7 %A

RHER RS RPELIRTALSRIT AL 3 RELY > R RO B A g
ToRE s M RF > FF > 2R RE g RE AL EE RO R AR 2
@@jﬁ%%@giﬂgiiﬁgﬁwlw&m%$1%&Jﬁ$~ﬁ«@2m$wﬁk
HAHABE FAR AL ALFL A ST - RPE AL LEF B L ER Y
*?ﬁ—iﬁﬁi%%’%g6*Wﬁ?¢*ﬁﬁmwm%ﬁ”’Qﬁﬁﬁﬂﬁ'%ﬁkﬁ
b R PR PRI R LR L EIRT S R TR kTR0 R
1(2 &P 2003) -
(=) Ag pen

L0 RARTT A RS IR R T ATH R B e e B B RSBIE B O
ENFBESRERES PR L REEMRT AR TR FRATATHE S 0 S 7Y

RS A FLEKT BERZARE LAV LESER AL E 2 Bt Y TR
éﬁﬁt°f?$wF*ﬁﬁi&léﬁ?%%*%%%%ﬁ123%%$&%’£w@?
Yo {8 2. }‘)Fﬁ‘; 2o AP RT T "I 2R e g AFFL G E S B f’-}‘ HiE i

BT R TR
(2) 2 i
L A3 %%t
i%@?ﬁﬁﬁﬁiﬁiéi Ao B R LR RBEAR 0 d A FIER FAIT60
D3 3886 2 enT LA FAE3000 % pATRIEL Y BRMLE RS
BRF - FAHSBREIALSBPFRIZBERB R RN T FFFNE L LSRG SHERL R
RAcRE Ll digdhik-kl o a2 3 Rke Ll ARER L &6 fid 76850 2F » 73547
TRRT MR LF R ~aﬁm;§ PR L Bfed R Bt R LAl BRS FI(R 3-1) o f
Fom o A% FES S EBRTE ¢ AT a0 MRITZ 2 L LR kY @?
BAGHEE FREERTHASZBEF A :ﬂﬂ%ﬁ'*wd5@46@\é£
FATER LR NS T FEROERTERIRTT A
2. AT L 2K
PR AR LE L KT EE AR A LR AR LR
AR PR RheT il RRAEREBRP DAL FEE o h 2 FEPER & 5~17°C
ﬁ&%’@“ﬁ%u5%»$/ﬁﬁ%ﬁiﬁﬁf%@*@%ﬁﬁwgéiﬁ?ﬁ%;$£
BLERLRF M RERHFAFE RS N2 E I EAHELEGET & 1989
35 & 1998)
pHmf*6585%%%@2%4&%’m{ﬁ+%9ﬁ@*i2%%ﬁﬁmﬁ%a@%
FAETE* > L €A A EARY T AT o F pH BB kY & € 1pF (2 g Rk

‘\'l\j.

J‘

N

beicy

lﬂ\ﬂ

51



tﬁ3i K E R
B HAG{ R R ETRAT P HPEI DI EIE kP ETRES
fi % 120~450 umho/cm 2. B o /4 Ko d 5p 43 3 0 g A 7T mg/L & & B 85% 14
PR EMEBE TR M 265mgL M TR E AL EARYG ;;g;? BE e
ek F el TG NI I > WL R AR ® AN R R RS o

AR RAESNTUZ ™ > 5 RiER 2 SAREES AL PRt ks ) i
M RIEIERL RS BRI PRI EEHGT > FRFTETLG 0 RES
FXFEMMERMBLF NG FMR AL FTFERLAF R FRPTHIE > HEAAMAST
Hokd 3 @5z 480 0 R mdkds o 57 B "'fkﬁa—,ﬂiﬂ% FEERTS Img/L 1T
(% 3-1) g 2g¥t ke 2 P25 BnERT L A lmgL ™ > it L L E{ M5 0.6
mg/L 11T o

AR R AS 42 VPUER S 05 mg/L > £+ 10 mg/L € 4cid k¥ g Eag S
RFREL S TRBF R oA H R AHRBASERT LR A 2mg/L T o TR
3 EF Ao & R AR FFER S 0.1 mg/L o Ahdl G AFE-K Y LA
LR ER L S50 pg/L s Eit R R K 30 pg/L(M s 1998) P PliT R LA @
30 pg N/L(#% 3-2) > = 7@ EL R By BV RFHRESR: FEGH kWY TS
F P 30pugN/L(# 3-3)c tg ek~ > pH BB k¥ § ¢ Mpl = 2 245 R 5 Ao
HAFE PP F (5 F 1998)E kK7 § kA | 125 ngN/L > B Bt
kP ZhE S B ZER AT 4L ugN/L o Bz BRI 30 ug N/L(% 3-2) 0 = RABPIEE & R
POETORFREERE PR AR Y £ F T 0.l mgN/L(% 3-3) -

GRS b SE R P & (chlorine > & A F )& TR > k? F 7 F 03 mg/L eng - 3 @
PPN €= 5 7 & 025mg/L P 4~5 Bl PRI AL BT S b o & had RS AR

|
4@ 4‘.& &

e

3

P EEARR T EANERY §ERAMGOMEIT S B2 REMM RS T L L 5
BrRLisk L ”ﬁ—%-f“} » AP o IA"’&J‘W#’:K'%;Lilé AR o IRBL Y ehERES B NER

feB(PO43-) 3|8 i o BAR R F KT RL g 4 > BREER AR AR5 %2 Uk
B & 0.0l mg/L » Akl 574k 7Y iR B X ER 5 10 pg/L -
3. § R AL ¢
Q) F kik:
Y P F kR A Do e RGBT RABTORRA AL 1997)
a F kiR
ERFBEFPEFF 0 dRARTES SR T 2R 0 - AR 2
e v AR E R g FE A A ] caNH3 A £ vk AR o
AT FEAES L AT R BT B PRI I o § o F R
_g_:,\.m»}; ¥og fe oo aseig n g kgm;};ﬁmgz‘,}tg}i’;;gﬁk\@g P o
b. & kR -
AWFORBA T IR F P PF FEBEBRES NH3 26cnd > 1 £ 82

e

52



©)

(4)

¥ PR
¥ # A% (B 3-2 Kuan and Chen,2014)¢2 2 3 jicd H B 23 5 %2 » B H ¥
e G E LR BAEE FEL A AT

TR AT

BN AR A R AL RS b AR AR L
R U E

% > 2 A P AEF R hH oo

E{‘o
AL i
?%?%@%@ﬂﬁ?%ﬁ&ﬁ,&@%@%&ﬂ#$&ﬂ§%’ﬁﬁ v
egEfe F EARA T HFIY o H S T RE AR IARLEY > SAE
a3k ;f]a;;;, Caliv iz Ik
g (T#

TR FER AE S R AP AR RS BT A LE R o
FASBR G
FAMBBREFEF ATEMAPF R TN F AT 5§ 3 E LR F LR
wooF A A4 e

Foen 4

BRI A R S o A SNF 8 Sk (T F AR R R F R
e & LT SR LG R o A B 4T

b SENR

WK R RRP KRBT BALF BB D AR # Tk AL AR
(NO3-)b & #5857 pikin 4 o

g R Te

ﬁﬁ%iéii%@?ﬂw%’g% pH & %3 7.5 chap {42 @ > b # 5 i (NHAH) # % 5

NH3 % 2 # #3480 * 2 3B b 2 2 F SR i

53



FANERT 2P LT FF o - G R AR
e B F (NO3)ER 5 F 63 P T F(N20)2 § # (N2) > @ R F & §F
Fad MK F e 996~15% 0 Bk E F i 309% 2 4

(b)#! i+ (£ % 9§ %
I AEE F LEDEEE s F EF NHAH) g ph it A 2 T REF
(NO2-) » R 8 2 A s § (NO3-) » 2 B ARF & A 1 T8 % o g1t (8%
WA fed e oy L F (N20)» @ A4 § i A B4R o

4. BHEOA) i 2 B

(1) #e

AP AR I BRT RA S TR 28
a FEGFBWEPN P
b, EHE > T AT S 4 M~ 4R R LR & S o
C. T4 WY o 2 2
B N CTE &m%kﬁﬁﬁiﬁﬁbﬂ’ﬁﬂéﬁﬁﬁ%’&i?%ﬁm
r%?“lﬂ*°%E#¢4%ﬂﬁwbﬁm%%@*;mu%&:f1~

(H2PO4- 2 HPO42-) » H ¢ vy H2PO4-$ HPO42-7% % » 3% LG

%ﬁ%&ﬁoéi%hﬂHﬂmilﬂm}7ﬂwim{ﬁ%§»g%&ﬁﬁm

v H2PO4-% % ;5 F 2. )2 HPO42-5 %

(2) Bl

IR EAEY BB EANFLARE L R AT HEZBE AT

ARL B4 AaBMESBFANALADNERT FLEF L oA RBNY gD %ﬁﬁﬁwi

A Bl 1000 2000 B o R E A R KA 2 P e T B EIIFEE 2 E 0 £ H R
%ﬁi%{z;ﬁ@’4%mmﬁ@@@%m$’p%?4M¢t%aiﬁﬂ@%
oo Rdm o R MER P AT BB RS AT o

@i@ﬁ%ﬁii?ﬁﬁﬁﬁ‘iﬁﬁﬁﬂdm‘ﬁ”*Oﬁﬁﬁﬁi%’ﬂ
FHEBGFERS B IEP LA KERIEY PHRF L AR L IE R
FALEAZT AR FRTAAFFTELIEMN IR EEFIcE rdpF - AT
»iE R SRR S B S E o
LR SIS N R R p o e e b ek B - 2
%ﬁﬁﬁﬁ¥ﬁﬁ#%% MR AT R A E &G ATk Rk R § A

a—

M AR B BT Y o X2 L REE AR RABARRGE T5~90 %) 0 X
&R B o A B R X B oen kK VR OE A 32 M B (Wischmeier 1978) o
ok B & %ﬁv’ o i A 2 R R o R AETE A %ﬁﬂj;‘ B oo oF TR
APERREFFIEEG > FIHELG T REFPRFAGEE RF LRSS ER

54



$3% KFEe
AR MY IR EEF A CRIIIRBAE (T A TR o
BREMBEL RS JEd TR T B R AR g 2 B ARE S T
BAEAT I HORE R B IR o 2 IR AER IR - B2
NP Rk B R e Y B R G R LM A A
2R T AR g~ 2 B Tk (Sherpley 1995) o

fod 23 23R

L EKRECHFF LI ARBRERIABRECER T A
AEECTT R R Y AR G F T RSP B R o £ 8
(2020)4* %% 3 i H Y MRB RREFFAT 0 T E R NG 3R LA g
AR SR R 3 R RO RS S S
BT A s RABFHRE o MRS FF L EY AR R PR RE T AR 2 -
FRIF R R EMY BB E R KR - o

23 g A SO42-0A il F o AR E A 0 A B AR AR B G W T
XA BN IEARZRPEZHE o bR L s @A AI T mENR AL FmE R R
@( o

= *ﬁ

FRd R R T A G T IAMAE T R MALA R 5E o VR A B chER T AT 49~ 4%
B BORRRBg JFRITF D xR 0 Bk FlA kRS A > £ gL F 2
FE S S L AR o ABBAEE AR R R RS 0 T RS oy
Fr g > AhdrkA  HF RBOIERERE P FHREEFEF A ZIRECITR
M2 ERfedlm et T o
6. ‘K FRF :

PFCRITE S REE R RE BT A FAHE R
BRTF-~ME2-B@* % BV PFCET R KM AT rEREs IR 52 F AR
FOLARREE R AT T E pHEBE F o R0 L 322 977 o R AR
2 KRR F R e A 322 T o

¥ o g R EARFEL B 22 & R T REERERIZK 2§ 7 R
FOREREGPTARA LA E4 ) S L p 2 T KRR TRE > EAAFAN L
S Tl U R Pk 454 S U L N S 0 - IR RN S S S S

~

s s — Y 5N - =
B ETEAS PO ET ®

53
)

B UG oRAE T, J\%ﬁxtagij\‘ﬁ?%gijwfjxdﬁt S B FRASF 100mL 3
BizE- B &% (NH3-N)Z 426 Img/L> £ 3 5 £(COD)# #4286 25 mg/L » ‘3

%W@WD%M%&’%ﬁ@%@3&%ﬁogauy@L (W TORAIEL kKA A
ok KR o Bk ARST BRI ERAS S TR AR AR KR ¢ S LY B
R KA R Bk RSB RRT R R S R R TR SRR ¢ 3
H+jk & (pH) ~ i3 ¥ £(DO) ~ £ i*  § £ (BODS) » &% FM(SS) » = § + F{# ~ 4 § (NH3-

N) ~ BBHTP)% 5 P > 4o(F 3-5)77 ©

55



$3% kFTm

MREE kA

AR AR 330 A BT R B P RE & FEFLE IR B LIk G L
S FREE TR LEE PRE R EE PR L BRREAM 2 E hoB] 340 2
PR AFTREIED G pH- %5 ~ETREREZe BAP > FHREPITIED 2§ A -
ﬁﬁﬁi‘?ﬂ&%i~”£ i%&%\:iﬂﬁ‘$$%mcmﬁﬁ~§ﬁiiﬁbﬁﬁ
PooTdR 2 B R KBRS FT > N 4e(£ 3-6)577 ©
(-) FE# AL

B IR EE BN 7%mnﬁ~@¢ﬂ\ﬁ%ﬁ~:%ﬁﬁ~&ﬁkﬁﬁ5%%
o R B ERE 16 Bl AW w&g,wm_%i(%yﬁﬁgw@ﬁﬁyﬂ%y
B LEM#S) S F Ok EM#H yﬂﬁw,wn)aaw_% T (H1T) > - BLHE L PE(H12) > - B
PE#13) LA (A6) ~ £k EB1) ~ B E kT gL#201) - a&”&rﬁmb~%%@%$
B5UET PE(#204) 0 4p B R 2E 3 T2 A HRAo(£ 3-7) o
=) kFAF B

B SR RA AT FERRRE RS2 2R R
1. pH:

FI* AW TEE 2 H TR Bk FRY TR VATIRIEE A NG RTER
ip#c(pH) % v 2 o pH 2 Rl T 7 & * % pH 3% & 74 pH & 3*(HACH sensionl)?s » £ 7]
okt pH -

2. TR
ETREHTNEE leom2 o> £ lom 2 R pFg ez F#k ¥ =5 mho/em > ¥
T RECFILHE 10-3 & 10-6 4 57 0 3@ 2 mmho/cm g umho/cm © ¥ T A TR

TREARAFRD BT B3 (HACH sension5) 18 » £ p| T oktk2 T B -
3. 5%

FI* % F Rl =oRH P 3 § E(Metrohm 914 DO) »
4. B R :

EFTIEET o FOR R E LTS R R IFREF CRRIGT R DR R > R Tk
% & (WTW TURB350IR) «
5. PRB

kGRS FRERTY B TH 5L R(AVI0200)iE 7447 0 KRR B EH T
BFALFETR REFRIP G R pE R T BN BT R E L
Btk EL > TV kA E AL (251.611lnm) c AELGR R FR TR o

56



3% kFER
6. HEAF

Aoxsk? TAEBApH20E 25227 > LByt BBy e 1
Fi-LsBNI-E40 Jfﬁ SR BRBERE R I BF A UL RRRITARE
543nm RuPlHBk R A T2 0 XL AEEF 2 kR 4 1 2 (Perkin Elmer UV/VIS
Spectrometer Lambda 16)
7. TARRAF

Fomgok? TAHBBAPH20% 252 2T oAl tFE BAaAanE b Ed o
}wbhﬁN1$éaJ~m;§ﬁ§@g ARk BF A s RRREIARE
543 nm G| Bk R aA 2R 2 0 T LA F 2 kR 4 7 2 (Perkin Elmer UV/VIS
Spectrometer Lambda 16)

e

8. %%
KRR FRBERRAEPH B3 9.5 4v » 3 7 BA (S S RAT UPERIR R

Yoz R o B i U gREEEME § o e kKR 640 nm A £ APl E sk B A 2§ 2 (Perkin

Elmer UV/VIS Spectrometer Lambda 16) °

9. TRARR

KR A IR o e M PR PRGN RE AR BT 2 - 20§ R
feo GRAAPRRAEIAFEFHE R RRTOTLEL 880 nm AR H kR R E 2

(Perkin Elmer UV/VIS Spectrometer Lambda 16) °
10. 7 @ -

KR AL B AT AT K 47 R (DIONEX ICS-1500)4 47 » "E AL ik 4h & R L & 4hJnik it
] ES $+<#@ﬁgﬁamﬁmmwnmmm,%ﬂﬁﬁmﬁﬁ7m%ﬁwﬁﬁiﬁ
PR RE RS 27 AR s e AR FRABRAR S LINE - 3 F LB RS LEA 2
%ﬂﬂﬂ’aﬁﬁﬁﬁﬁ‘%?&m1%w’ﬁ@w%mwﬁﬁﬁﬁﬁﬁﬁiﬁ&oﬁﬁﬁ
B2 FRMBEARIENSETERACRE PYREFTHFE AL A B AR AR
AR LR o
11. 58

KR Y 2 & B LT K 47 R(DIONEX ICS-1500)4 7 » MEpt il dh & AR AL & 4 iR in g
- kP2 B 23K 17 ¥ pF(DIONEXAS224mm) » T F1H 22 i3 £ 2 s bk IEIE 3T 2 347,
Bmfed 272 e m LA dte A il BRlE 43 Lino- B3 Rentb e A2 prdl ke
AN S EFETRMBZE > B ARRRRERE S MET R B EL o S 2 FRE
WIEMERTERGRE - Y B FTERE A G F - FRAARBEAT T HE TR
12. 58,3 #8 :

KW T 4B T 95~100°C ) it F RBP4~ F AP BIA R kY hT 8
ﬁﬁ;Wﬁ#m—$*ﬁ’%%wﬁm%W%%?&ﬁ:iﬂﬁ%iﬁéﬁ%&ﬁﬁxﬂﬁ
(NDIR) A 47 % » i tk B 3% 2_i% ©* (Shimadzu TOC-Vwp) » K178 F Wk & o

57



$3% kFTm
ERNEY |

SRR G AR AR L E 1457510 0 267 0 AP & 4EIRER
2ZRE~%E C¥TRpHe BIEP > MEFHRZPIT2ZHAR PHED - AEBF LR
BE A F LMD B & B RT RS, BER o

b THBRAFE Lt 100 £ 5 7 iR - BUEN S 1 A8 ABGTER &
RE:C L pife » S AHIMcE D H 2 K RET R AFME S RFERIDHTRFY
ﬁ%«?iﬂ&%%@&%i@&%ﬁﬁo

L2 B T RRE Y T sz KR RS R 4o ] 3-31 3 M 343 417 o 8.1 2 Ew B
e 2b 95 & 12 0 R Al 2 RORTE RIS S A0R] 344 1 Rl 3-56 #r7 o R E kRS2
S EEE N R 22 R TR RS S 4o 3-57 1 B 3-69 477 0 110 # B B LR
e 1S AP M FOR TR RLE % 4o F] 3-70 3 B] 3-82 T o

z

= ?’xﬁ“iﬁi#‘ufﬂj’ﬁ'ﬁ_’k FER

d AT AR AR LE EH)  Z B H3)  BA E (#4) ~ TAB#HS) - 5 LIEW#S)
T OEIEMHI) ~ - B (#12) S BUE T OFWHIB) B R FTRFE R AT R AR 3-5 1 B
3-17 #171 °

FXERLFRITH kY pH B 40 6.5-8.5 2 B (Ban & 1998) » B RIZ K4 4
W4 g k48 ¢Y pH & 4>t 6.0-9.0 2- FF (% 3-2) (European-Parliment, 2006) > = %%*,;,
B RT ORISR L PRI A Y pH B4 3 6.8-8.8 2 [V (& 3-3) 0 FEEH RIES
pH B % A3 63~84 F & ¥ MHihdk vk ko T PE BRILP R (HO) T R E iv:Zﬁ/P 2. pH i&
W o BAPIFL pH Y B & T Rk TEEEmp -

AT RZ2zT kP @I 28275 ’?}—‘*‘@éi%i?ﬁﬁ@ﬁﬁi’k%ﬂ TR 120-450

umho/cm 2_ B (F 5~ = 1998) » T LOEET R ES A 90~400 pmho/cm 2o FF o ft L F
EB B LGEE Boe siv %Sﬁ-’*’ B RRAER RERP K - REEY peT P %R T

PHEROM G T REPHRE - L TP HEBERIIEETEHAEF RIS 2D
BE T kRS RS CRP kY TR A 2 SRR PELETRERE .

KR A E L RS e E £ U F]F (5 1998) § TR KRR A HES 1T R
RAZSPLHES 125 B> wREFELTEF LR 58X 215 R (% 3-2) (European-
Parliment, 2006) » * Z M -RE R\ 15 & » - RFEL R By BV K FHRE> T FF LR
L5 IS3 K 0 4 FECREREFHES 69 R(F 3-3) RBpTE NI ERRR A 70 22
%ﬁ&%aﬁaﬁ’uﬁiﬁBq7ﬁﬁﬂ%ﬁ&u@»@%ﬁaﬁﬁiﬁﬁ%i$i¢ﬁ
ARERPIRE-FHEF RERE A TR AECIOR - T ERENHES IS T I8
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B B¢ on riT gz f kR eE B0 H v Rk o 3T B S RBIERE B 4 AT
BEWR A S 0 PAcR] 35 T o EONITE 2T RED AT R TS LT
PEREA O TR AL DB R ERARG PR BRAL B LE
BAGP LA EEAETRREY -

BRNAPFawdsie® 2 L L08% £ 51 BPERF 273 0 B~ ot Famd s

5
o B 2 ki Bl g SR F AT FRE L AR R AR 5 R
gm0 n k3 I RET b A TR EEFEAE KA B4 ﬁ%?ﬁ@%iﬁﬁ

A kR A E BB Y T mg/L(Pi S 1998) 0 R RiERAEL 2 EORWIAE RB 6
mg/L(#% 3-2) (European-Parliment, 2006) » = 33§ /% & & jR# &7 K k2R 4 R T 4o
fEORHY 2 F BB 65 mg/L(# 33) A EFERBE RIEBRE S EF 1 TEER S R
MR S IRA K AR B A 7.60 mg/L (111/10 $ 2% %] 5)~9.24 mg/L (111/6 $¥.0 & ;%
IESEN

HRER EEAARENES A RLFWITH LTS G 2R E MR 3100 £ 5 FE)
%ﬁ@ﬁga’ﬁ@% EIE R ABAR T 0 111 E T X EREE2 PR R YK LS
NTU > 2§ &+ 2 ehR FIULAE F 5 % a Rl ehbd o1 > B A F 2 KFse3 332 427
2R g R e AR H I S AT IR S R T e Y R 0% R SNTU
22T (A 1998) ABEE R EEREAL2NTU N T B &8 fo

111 T X & f g % LR rpl @A 43 295 mg/L(111/06 F¢ L & J% R =8)~4.14
mg/L(111/06 7 25 2Rzk) e ZHRFOF e T S FE - AEFT A Hleda1 & L4
N FEZLEPERYF D F P REIL S FlA NP RERBORRRES TR
PopBAEE PR AR S T B RanEP - FETREFET A AEE 0 Ak
Bl g BRIk BRIk R R e

FABR P LI EEFLEARYMONH TR FHERFRBOFEABER T
B AMERES TP R A ERY A BFE v RN A ]

172 &R PSR ERARAT 7200 Img NL- %4 %5%% > Fj Ro

it A A F 7 £E L.19mg N/L (111/06 F 25 %p|xk) o vl d 22 3 Lk g B o 25 i

BRABE R TIOERE B AR RN TS RS Tash A B
g ZEMAE I EE o

F (i3 1998)E k4 T4 Ak AL R a@ﬂ“2mﬂnf?ﬁziﬁﬂ
POERT ORFIRE? ERORMARKRE BT 1S mg/L(# 3-3) EPE R ZERES S
2mg N/L > = REY Tagpab @ kR OR ) SP LT 2 k03
BT LN gm%%»mﬁmﬁﬁgiﬁ?f‘%%*ﬁ%@oﬁﬁﬁ FARARREZ
FOORNR Y > CARRIZRAENF T o IEAWFF FRT > TAREAT ¥ FET S L
g  AERFARET AR PR SR 2 FHIERA G S A LT Tl AT R
PAAR A Y c A NEREF TR I BI LTRSS FRTF A AET
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LTARAF - L4 3 Bad o s A kY TARADLLER L S0ug/L D
%mﬁ@%xn@umi$1%&’ﬁgﬂ¢2maa? b g kY TABBELRD A
3ug N/L (4 32) = FAEEERE RTORFHREY SR KM ARBF T 30

ng/L(# 3-3) A W ERIB L ERES ApgN/L e B % < 02T AERP F RARIS
ME3pgN/L > 111 2 Ry M 2R 2 2 8@ > kAR Y M3 L ugN/L -

ERY chg F ORI RE R G e pE € TP § A 2 BB e kgt B ERER
EERARL S ovput2 o ki pH R P kY FF g AL ARSI RS b H
AATE AR BH R kY £ RAR L 125 ngN/L(FR 3 % 1998) - % B Bcte s 2ok
b33 R & kR R -] Y 4.1 ug N/L(European-Parliment, 2006) » %% % )k & 7 -] ** 0.03 mg
N/L(% 3-2) > = REEE L RE BT RSP 23K 5 JEA &MY 0.1 mg/L(% 3-3) -
AR ERERET AR REIZEFEARANIISEESRE HAT &R R
FlaF Il TEER S ERZREFER  BREELEApN 0 ERE A ND(11/06 = 545
RIE)~0.23 mg N/L(111/10 = SL4ERI=E) > 111 & ¥ 37 230+ B4 5 k R » et T pld pH
B ER 2  ak AE H R % S ND(111/06 = 5L45 ] #:)~8.06 ug N/L(111/10 = 545 Rl =k) » B o7
FERE S ROBIEA BPIHE 0 P MY S 2T R 2 B R MO EI R R o

PR AL Rk RSB N H v W%%ﬁ’ﬂw fapl kY T RDRIRT N LR
Boo b AR L T R BOE R RS 0§ SRR RE R R o F] 124 7 okl o @
AERBRBER, REEZERKES -

F A Ap Roknd m;}a)%.é@r“ x> FF R

1

FTkon? F MEARAREF L 2mgL 2T o A 111 T D PR TRl F MO ]
mg/L -
BAARY PR T SRR B R RA R G GR A E e e 2 3Y gh R 2 AL

FHANTE U RAER S L oF F R T sy kYRR RR R - > 0.01 mg/L(1
5% 5 1998) » B B3 Tk A JF ] >t 0.2 mg/L(# 3-2) (European-Parliment, 2006) » = 78X &
BB BT OR RS kR REA Bk R B KT 0.15 me/L(# 3-3) c REpA B E LA 40
0~0.1mg/L» 111 = L& &y &= RAIEL R RS RFHRE -
ﬁﬁ%aéﬁma¢%m%k%;;;£ﬁ¢%@%»ﬁ’nlTzﬁgkga%Oﬁ
mg/L(111/10 — B4+ #5ipl=h)~2.41 mg/L (111/10 B4 5 ipl=k) 5 4345 110 & B 4F 2 &5 > 110
TLEERFPFIGAEENAR EME EN S N2 HB AV I gL SRR
KT M R AR P EER R E & 108/11 T 109/10 - #3554 3.96%F 2 3
8.97%  » FHH aaﬁ§J7§bka’¢ﬂm¢%ﬁk§f 109/04 ~ 109/10 7= ip| 7 . %5
(5 7 F R F28cE 38 BAERLS FHERER2ININER 1 3 47
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PURR S F T EARS > 4ol & P 2ERE S P d EE R 3.89mg/L (111/01 ¥ L& KR k)E T
091 mg/L (111/04 #%Lid JEplsp)» 3|7 T L &2 &R @ w P ERHREEN > kAR T3 2.5
mg/l+ %718 Vi ok E HE EHER TOCER G S HE  F- TFFE > 1w
TREEEERP o
D) BRI EHRFLEE
10 TL EREFBLE: EAHFEL I I ERFFTRB LIEF L - BT
HFMecd - B2 > RFHCETRES4oM 3-70 3 3-82 #77 - #-H - pgIEA £
ho do b PERYL G EE A SORlERAR 0 RIS R ET 0 B LIEITH R SRR P g
TS &S R B SR > T 110 & 6 0 PFEF LOETRITES L 0 2 3T 054
mg/L(110/06 & JiEiplsk) » S fAT R M T 1.33 mg/L(110/09 % Likplsk) - Lk
ZHEFE TS FIR3ER 178 mg/L(110/09) P RN A P f ot ,}fﬂﬁgg;u:m %261
mg/L(110/06 % JiiEplsk) » 354 15 5 4.34 mg/L(110/09 B LiiEp=k) » B Lk BET 4.62
mg/L(110/09) » * £ Hiphd 1 B R WP T > PR ERIFUFIHFE BP0 - AHE
BEA L5 PP r LY o R ERR R R AP ER T2 %2 L3 110 £ 10 7 >
SRR ECETE T D Y R & 45 034mg/L(110/10 B L% R sk)~0.54 mg/L(110/10
BolEC BEHETT) 0 A AL 1.85 mg/L(110/10 B LiiEplak) ~ 2,17 mg/L(110/10 B Lk = S5
TYs 11l ERFFTR - EAIEP TREE L 0 & 4T NDUI/10 3 L= 8357 )~0.75
mg/L(111/10 & LiEiplsk) » 3% #82 0.27 mg/L(111/10 & L% iR =:)~2.02 mg/L(111/06 % L%
SHFET) A BAAKTED > X E XL 107111 & F LR KR FAEE 0 2T
P2 ATHE S - R 0t e £ BRI 3-83 1 3950 WY R Lttew#frf S
G ' s

B+
E”
=
E
1:\

B PREBRAAL N TIOE > TV oL RG0E THNARFAEP § HE
WP EE RN BRI E R J’%E‘?’T@ﬁ*ﬂ?ﬁ%ie s B R 2 (s J\gm FlE YR

Bl oo A R R T AR

ZHRFOFE Lt 100 # 5 7 27 - FUEFMcE 12 AEMHE S s e B
BlEE o d P PED T RN GG R (B4~ - 5O PF(H12) ~ - BUE T E(R13) - B (85)
RIFRFTER > 000 RN - REES SRR TR L
ZKFERBFEFI L RMA Y THLEC A F AT % 4B 3-18 I B 3-30 #r7 o

rr L s w BiplsbehpH B A3 7.66~847 B R ¥ M bk Ty i 0 BB AR BILT
T FERFER oD EFERIZ pH ERAET R T o

T RZT R PRI DT E I F AL F KWET R 4 120~450 pmho/em 2. B (FR
£ 1998) o 111 * & & }iss:éiii & 4 % 171.3~202.1 umho/cm ©

AEMES AL PRI A R P8 FLASNTU 2 (5= 1998) > 111 * L &
BR¥BcE Y A 2NTUZ T » FH:cL S5 R EARAD #’#’F’@IE’ o

WL HPRE AHRRF ARB - FRERODEE < > pIEBF ERPIS
ERDEFE L ImgL T o REBER A 2838~41.74mg/L B0 & Bk A 43 029 mg/L(E

61



$3F kFER
Ak Rl H)~1.09mg/LCRASRIE) 1 TLERGAMRBE BE > ¢ P EFENT > 2
* ImgN/L: & ¥ kA& # B % 0.0 mg N/L (111/06 — 535 #5ip]=)~0.16 mg N/L(111/10 % 7
Briplek) ; RARE BOE R & 0.01 mg/L (111/10 — 553% + #5ip]2£)~0.04 mg/L (111/06 B 4.~ ifl=k) >
e R TREY o
(2) L Z PRE2ZRFTER

Bl 3-31 28] 343 5 Lz oRiE2z RFERISS B ddpiT - RFEIEF R
doBLd S~ RS FBEE 0 LR R POREZ pH B M0t S RIFIETRIR P IRk R
BT RBERIE D RERZBFRE S RPIENPIELRE A A o T PoRE WD RE
AT LIRS = FE S A & 109 # R EEE-REFRE > FIRE S K > @ S RO > R
AERS RN OERGASE O RHETOBRERFL I TEERFR P AFLS
NTU R T o L 2 PoREZ KRG BIEE - FEE VW RERE2ZERERLA - 0 77 7 1)
LEERREZERT DB R ALEZ AR o

LR R PURE 2 AR R BT RIFIE 0 A3 033 mgN/L(111/06 B LiiE iR sk )~2.14
mg N/L(111/06 Ly 3 iplzk)» B ¥ KGRI E ] K3 LE s wE 30 RAPE  LE R KA =R
M RAER L A RRER PR T R LRI LRA SRR S ESRER RS 2
AR e

ﬁﬁ&ﬁ?%&?ﬁ%ﬁS%miT’gﬁiiﬂﬁ&ﬁikgmmﬁ%%?iﬁﬁﬁ

B e R AAE SOpg/L 0 ® R E Y E T E 4ugN/L -
L2 F OB B YRR R > 43 0.08 mg/L(111/06 B Lk sk)~1.78 mg/L(111/10
LR ) o BERE RS E ~ PERERIEE B RBEIN o F B AP ARkY ERR R

SOCUFFRIEECEFRI T EH 4 o

&&ﬁEM%KG%QMmguHMOEﬁ;m%%&nm%ﬂHM@mﬁwm’&&ﬁ
& ZORIE > % At RBER RS AN o RS LR R R B TS RIBIE > KRR

'L:?ﬁ# LR FEERIBESFE AU RARBRRTL S LY 2 2 hmit
EhCEAREF CREMAL O FEZRISERT LEASELEPRELRT BRERA
4+ 0.42 mg/L(110/10 £ -k & 8] 54)~1.68 mg/L(111/06 LBl k) » Hcid 5 % &1 = RO Lo Ap i
PAEDT R IEREEN o

AFWL o LEZPERE AII0ER 6 PHiPlF ND L& RF]5 > pPFE G 110 &
BFREEREY > e R Y EREFIRF > M2 B FRAZERY > R2ZPIFTHELER
11 #F %G Y Bi6@P2 kR 5 > 0.07 mgN/L(111/10 Li#)~0.1 mgN/L(111/10 £k &) » ®
FEEERSES AA10ER 6 p» HABHPRFERRTN 4 » Ba 125%E - B
HHEG - 2 P]E-
(2)81 2 Fwich* 3 2 -KFE R

W 3-44 2B 3-56 5 8.1 2 Ew e ht 22 K FEREF o w g #3058 127 &
AT B RECT 52 R AR R A BB E R T2 P ¢ da L d IE#H2)
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$3F RFER
ZBHEWH3)E BLA £ (B AR A TR TR

PERBRTATSEERET > ETREAMBABER L RARLT MHERARG AR 0 1 5P
Ld EER M B TR A L2 o A ﬁ&ﬁ,}; TABRBERERTRE - FRBELRR

BETOREERE LI FRESFRELEDERBIEEE - GPEE 5 FER A 0.04

mg N/L(111/06 ¢ L & ;%] 22)~0.23 mg N/L(111/10 = 84Fplk) o Z Rl % ko7 » & & 6~10 7
By i) ‘kag@ﬁfﬁ’*39@@F%ﬁkaﬂsi?ﬁmm&ﬁ%%’ﬁﬂﬁ
EREMER o L FEATEGMTE T 61 100 P iaRS LR
Fa o owmpl l?:]gf' FTWRE R ERA RARBE ERASTAEBF 2 5 § (Kuan et al,
2014) - HAAT RSB P R YL G -

FrETRPIESEEEI9 F2w o Z R R ER ZIEGRR: > ER LIRS F iE T
22mgN/L ;99 &2 ehg Rl kR LA GRP B 1 0.1~05 mg N/L 2 & » 81 i%%

BEREFBAE T > By wium Y P - ko

() kﬁﬁf»‘zii v‘jﬂ‘m‘ii,i’k?’riiﬁ'l

Bl 3-57 2B 3-69 2 BELE S PRFIEZRFTERES o ZRIPIAS S RBE L ETR
BEH201) ~ @ @ 5 LT (#202) ~ %5 K (#203) ~ F IR T E(H204) % 7R IR EHI) > T R4
E(H4) ~ B LIEHR) ~ G OREIEMHI) RS v P o H P Bk (#203) ~ FOBRET 25(#204) 0 B R

é**%%%W°ﬁ%ﬁﬂﬁﬁﬂﬂﬁ;L?&%’T* FHEP S BT BRI EEE

Atk (% 3-10) 0 12 p EHRBIET ] 0.05 X Eriedy o BLERS KR LB
d &9 VR ETRE S EMERAIEZ pE3 005 FHRAE TE > PR FAET RERS
FAER PR WET 0@ A 264.8(uS/em) > A = FIEFT & 200(uS/em) P 5 ARFEARIRA
PG ET 395 B 24.6(mg/L) 0 @ R WIER S 45 7(mg/L) 0 T it ROFI S G R AHE i@
ywﬁgﬁﬁkiﬁ4%”$+%3ﬁﬁﬁ%ﬁﬂ’”‘k&@$?ﬁﬁW%ﬁ’5?ﬁﬁ
BB SR BT ORTIRE > P RANE L BE AR I ERFETRPAWEE LT
J\@g@%\# AN o

117 2R B E ey s avk fAa15.8 % 8o 0 pH 43 6.90(111/10 % i@ & oL
R 5E)~8.07(111/01 2% % ipl=k) » B2 pH EH b dsEd A4 G HF 6.5~85 2} - F
B~i%% ‘Pﬁf@zﬁﬁld = RBIERBRIEE L B & o § B B A SNTU 2T o 25IE#H9)
%5k (#203) ~ ETHEH204) T RPN HBTEETR LT FERERET RS
?%yfalirsi?ﬂ VIER G M o AR BER Sy ARERN > AR TR Y G B ik
BA 2 0 1.19 mg N/L(111/06 3 25 /%p[k) » B4RIET X 2R %3 Img NL > LA AR
B Bdept > ERF AT 1SugN/L ¥ Mt E ST RIS I EEE - 111 TX 2L §ER A4
0.01 mg N/L(111/06 F *% %] 2£)~0.12 mg N/L(111/10 % & £ pl2k) » 2b8p 3 i & % 717 %%
Bl BRI P49 ug N/L > w2 B0 E ~ R RE 2 41 ug N/L > Hafiap 4 Rl pn
BERAR 111 ™ 2 & BRI EAE 4 0.01 mg/L(111/10 B ¥ & %R =£)~0.08 mg/L(111/06 } 2% %
TAERIEE) > R E EHORTRED o
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¥ 3% KFER

B BRI R b2 Fi BOE R 42T 26.69 mg/L(111/06 & P % L v R )~61.35
HWMUWO%%%%%%%Mﬂwmﬁm;M%&a&%,?ﬁﬁ%ﬁ%a@%wﬂﬁw,
PR E R Xy K-

FRA AR PERR R U FF B REETRI T SRR o RE I

%54 4> 2.0 mg/L -

R A MRk RS R ES G A R 11l TEXERRELZ 4 %L
$HAE R 40 027 mg/L(111/10 3 # % L v ipl5k)~1.52 mg/L(111/06 B & & iLiplb) > % # &
KRR 2 AT R TN RE R RO A R E D B RAR T > e frhnd B RE T
FA*mkF?ﬁ&’“?ﬁﬁ?ﬁ{M%i—°ﬁ#@% RS ML 81 AR

Borfoid BERIEICKTRERET  ERRE ﬁ%*m%# GRS RO
F} ”‘5/\?{{: ?:% %‘4 };J F"#E ﬁfl‘é\ﬂ \3" .'L*E‘,\_.‘/ b ’;'I‘I”}s ‘%,"ID___L u]( FI‘ :é’/a‘g;ﬁ;ﬁﬂyk?{r , 'j
d}?ig&ﬁﬁ EE = %‘?/4—'—:& Evﬁi“fv v ok % %Iﬁ%,ifrg ﬁﬁg;c #&%4 BEE 5 }%‘%% -

e PEFLRPFR
= RAEE R R RV RFHREL B2 RH
T RAE R RS R R HREEC  F - RER o AP IR R
(R R ) ARt o BRI B o A F 3 EC HEWRE AR ALAMAE =B
BREFEAY LA P L ER A @I R 42 F R AApMaEG > T E L pH

P CBRBLEHEA Y AR PPN RN 5T EREDELE A LHREH
kb2 FERF IR ME LY F i RBLPPEEEFRL  RNB D SR FEREE -
4) -

WARITT & - REEPCFT RRE - o PL T IE S 5 BLA & 0 TV RGHER
2tk AR R ETNEE S B LR B2 R B F T RRAR S RBIERET
T B P RFRAIBPERTAAZTERS > FREIZPH - IHRE? PRAT &
?{zi@ﬁ BREE T EZT(B~9 P )~ A2 (10~2 7 ) Hp o= AT JUAp & R4 b2
ARG RRB 2 A et o Ap R R By 5 0 BMEFY L R 6.9°C(2021/02)~% % B
4 o 19.3°C(2022/06) » T3ap] A 5% 5 135(%HE A E)~154(B 4 2)°C~ # % 846(%F &

FE)1L86(BLA »)°C & 1 pt T35 (T A 1945  E R B 7HE L F L 13~17°C~# % 6~12°C-

BLEFTT A RAREE - TARBE A  FRPCET RRERETRRT R R
T2 BB BAMBE T95% A 020(F L d E)~045(%E £iE) mg N/L » S iE 5 f4l &
% N.D(2020/10)~% % & % ¥ & 3% 3.35(2020/04) mg N/L > T A e § B 5 0.84(= 245)~1.1(4
L@ ) ug N/L o B B+ L & 3% NUD(2017/10)~8< % B4~ 5.97(2018/07) ug N/L » [ 42
GFRCRRARERE > UE Y R R - SR AR RS 4R35 10 mgas N/L o ot
AR AR S A AR A B RAR M 2mgasN/L e T LA R
FRIFK2FERL P ANFBLPFE  Pad IMBARR > R FF A ko 2k
BHRBEIFEERES o R T EAEEA TokMy 1t 4 ug asN/L o 5 SRR T 5 R
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$ 3% KFER
it dp -]+t 30ugas N/L » it #p -] 3> 50pgasN/L o S5 & I R E RIS S ~ s &RF ~
ERPCPARME R ER - RELRBE P CERT RRTRREE > AEBE D R kDS
mgasN/L> A& 5 2mgasN/L> T E®§ Bld R ke 30ugasN/L > 12 5 4dugasN/L > 2 @
ER LY R RT A R o

AR BT KT EEEY 2 B B AT E RGBS BT & T plEdRL
PREF(FPLEELR/BRLE)I00)REE B BREA B LEFNE 1% HEEF oL
femg v R ERE .
igck? o pH BB R P kY £ g A P AR RS b HANE BT
AELRGRREFER A RIS F2L pHELR > 7 #ATH & 55 v jro SpRAR M &
oo TR B RER  BERET - RFELL BRI B RE 0 M
WEHER2ZARFE R (25ugN/L > # B8 FE R ACKMIRE 41 ugN/L e Rl g 7 o
hooh ko~ 4 SRR 0 B4 ERER A BRI Y > 4.84 ug N/L (111/01) ~ 6.77 pg N/L (111/04) -
ANFERTZEPE S PRI A ZRERT > HTEES A FEE s doptLd ER|
#h %4 1.16 pg N/L(2017-2022) ~ 2% 3k il =p 3.98 ug N/L(2017-2022) » ® % § 5374d¢ £ & & 4 >
Br v ErHEF R TR T ANERDERAET B EAEE S 41 pgN/L

ETN

%ﬂ,b;l—% fr _&%”:ul&q S\:]’f‘* & ,—a-83%
FERBIRTREES o FEKFAR S A FFRAP > R LY REHES
&3k ’ﬁﬁ‘g‘ﬁ*&:? PP-B AR o P2 15§ B R 0 &R BRI T AT O 2

NED 2 B R R BRAPT(cd 39 BT RN RN A T MR 5
FTLERBEEE e KA R ERA T F € 5<Bmg/l A - ?Q%*;zf;-;m‘&iﬁ%
FRE<Img/L> 3o E0RER o F SRR FRF G PR PEFEY © 3 R Hy B
FREMARA T 0 RITLT PR %%LﬂA*%#ﬁmﬁgik’&fwmwwiwg
FREAT AL v f o RANEIE RS ER S KA Img/L P o £ W IIF k2 5%
XL *’aéﬁu@&@“*ﬁ%ﬁ’wwL?ﬂﬁﬁﬂ;&’uﬂ£mﬁ$ i B

2

S F

L

v

4]

T 2 RMPTRBE LR 2Ry REEL LIRS FIRE SRR PR TP
ERITE<Amg/L FHEHITT EPCERTRASLEFL 26% HY 2 p LA ARG
AR EERERS B AT S o

11 2 Fhta@F kR PpHE  NHp LD T RIS S > 1077 # THEHKRAAR > 2
i pH TioiE > 43 T5(RE L E)TO3(BA 5) > ¢ RETERTE - RPL LTI
B BY 377 BP0y B H B EF5 3.1% MR 3 B EE S M3 ER pH TUE > vy
BopH @ M0 S2 pF ¢ St A MDA G dmie § 3T 1T 2 b o B S 6.26(F¢ L E E) 0 kPR
EHERET - FHELERT RS O PHE SRR W ROTRFHREY - B o mp2
GRS GREER PP E XA AR EAL > mEREREESFT R

BAEIA S RBEAE BT ETOE L 887Tmg/L(BL A £ )~9.29 mg/L(= BHE) 0+

S RBERF ORTRE CREPHRE K BRI HAGIMEIR > BRENT R AFE S
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PEOENFIRAGAF A BREIRFTEE FERBBFMAAMP AR

P ,J-z;’f;f-;’a;}%%;ga’ ,,’%@\iiﬁ,&%ﬁ%jé’:}ﬁa a\aﬂ_gﬁlgmam =, X !’];‘;\_5; ;rf;g_‘
BRI ~BREEEIRT ”%&’frﬁﬁ B ZEHFRE pak pRBEEDT RS EHRAR

AE kA TT ﬁfﬂ»@qerzﬁb-~308%’wlwﬂmﬁi"4bv§u%@ R N
BIRAGEE 0 AR R FIRE T VRS T R SRR R R dof 2ok
FRP AR REAFF TR

TAARE o kMR RAC TR - o - A T EEM/F O IR R %0 H
Pogpdl s LB R 0 F 5 B R A RIWIF S o F S F AR AR RAER S R
TRITI ETHE > BAERATEER A5 0.030 mg/L(EL A 5)~0.039 mg/L (F¢Ld jE) 5 ¥
M ECR 0.2 mg/L ~ = RAERF R AR 0.15 mg/L v AEom o H O pEAL BRI 4p BEARE
BABWPERI LG FHREER 7T &zﬁkwéog%,wﬁ*s#%ﬂm;m% {
AAR@E AR EALE S P RAFHATF ARPHIEFF > @A RAIEY 205
BEhoon REDPEERAR EREBREEFT LD TR -

%*Hiﬁﬂﬁﬁ’ﬁﬁﬁi%%é3ﬁ1€ﬁ$ﬁ@%%ﬁ@%?%ﬁ’%3ﬁHﬁ
FHRY G 47 GRS B YRR R RS AR R R S R
DA AT 0 R AR B BRI AR M R e R AT

@ﬁ KPR FL RS

RS E A EE R
3%@%&&&%%ﬁ%ﬁ%ﬂ
A4 BB TR EA S RIE B R E R E
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I Bk
()%
RFERISERET  AHE RETF BRSPS RIEICR T UE > B
ARG SRR PR AE BRI B B S LR 2

£ 5

2. AETREFAB S G o LT EE G LIEIHMAH v R S - FIEY T FRIEZ
FEREMNFTRBOYERER VA SEES EL I ER PMERZTFRETREY
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T 5 (2020) AT EEIAE 2 BB R RE A FEBHE LT R O AEREEY
STRR L e v

T E (1989) HRICH AR AL, Al L TR

B (1997) {4 R B R A s dravfl 50 2 . B g Ao @

3 ATH- (1998) = RIFFIER A RER 2 TORF2ZE R p Ez‘”’ig %‘ EHRFEOFF T L

SCPZ (2003) = RSBEIEISA D B AU AR EEN S BB S PRI R R SR R
SFFE TR
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10 25 11 50 i 12T
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432 Fp 3T X2 hEf 4 KRB R 9E(2006.9.6.)

B A 4.
e =
%Pl w4 t 2l K
R (°C) 1.5~21.5°C 3~28°C
L 50%>9 50 % >9 50 % > 8 50 % >7
% ¥ (mg Oo/L) - ~
100 % >7 (6 mg/L 12 1) 100%>5  (4mg/L 11 })
pH 6~9 6~9
R /5 F1 48 (mg/L) <25 =25
BODs(mg O2/bhL) <3 <6
B e T (mg PO4/L) <0.2 <04
I 4 s % (g N/L) <3.0 <9.1
S <4.1 <20.6 <4.1 <20.6
(ng N/L)
@ % (mg N/L) <0.03 <0.78 <0.16 <0.78

(F# %7k : Directive 2006/44/EC of the European parliament and of the council of 6 September 2006)

33 FHELRIBY FY RFRE

R RE N EEPEKE R R % i
PR Kk ERE LR R

R ETIE P
¥ Bk A~ R
%+ % 10.5~14.5°C ~
FEa g T 13.3~15.3°C -
2 2 (°C) TEDA 2k P
Bl ~f 2R % 11.3~15.3°C ~
% % 6.9~10.9°C
% % (mg/L) 7.5 0.1 m—~
AR % (mg/l) 37.5 15 =
e N
EEER PR 0.03 11
(mg/L)
oek(mg /L) 2 0.15 m™
BT i -
2tz 3 £(mg 295 e
/L)
WP T o
pH & e 1 B 7 6.88.8
% ¥ (mg/L) - i 6.5 1+

72



%34 - RBEERIBE BV RTHREDZ AT 2R ARE R

Apm LAgR s

- - L B i ,
PUEE L kRO 3 w A ; . CEN S
% o o KR % p
s (mg (rng (rg ( ;L) (mg/L) (mg/L)
1,
N/L) N/L) N/L) g
%%
10.5~14.5
%z
* (BOD
. 13.3~15. 3 30
8 15 m~ - 1 mg/L. 6.8~8.8 > 6.5 <0.15
#E -
)
11.3~15. 3
%%
6.9~10.9
, 4% (BOD
EAE T b
R4y 5-17 2 o0 12.5 1 L (& & R
Pk M- SR T - Lo T T =
. -y - AT _ <1 6.5~8.5 850 11 < 0.01
= & KR T r v
L 30 1 i ’
7-12.5 )
- <0.6)
il (BOD 50 % >
Y
FOp R 1.5~21.5 - 3 T _ 3 1 6~9 9100 % <0.2
) > 7
100 2
& F KRR - 10 12 _ - 4 11 6~8.5 - -
%
(3-9 »
45): .
25 T
13~17 ﬁz*‘
P
=g N0 BNAE =N 2 2 1MF 4 1 w 4 T mRERE RREE RREE
1l
% '
-
(10-2 *
B )
6~12

Too= RBEE R RR RV ORFERE 2P R
DR (1998) FHEE R-EIMZCRBURFTER FSRZRFEDA(r). PEANYEFZHRNFOFFLFL
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3% kFEaR
*: DIRECTIVE 2006/44/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 6 September 2006
+ R R AR T KRRk TR
F 3540 KORBRFIREM G RS TORMITI AR R ORS R e ok B K
KR o fFETE S R 2 R IR G A KRR

il b P - e
AL F (NOs-N) 10 mg N/L
LA # 5§ (NO-N) 0.1 mg N/L
% ¥ (NH4s+NH3-N) 4 mg/L

(FA KRR Frcedk s I F 4 KRRk THR8)
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% 3-6 K MR & 03

FE TR
RV L1 o k0 4°CL
L B Jee 0 4°Ci4
I Y o o 4°CiL
HIF B Y % A 4°CiE
I Y fepnfh e K EpH<2 > 8 i 0 4°Ci4 R
1+14 3 pa e % 2. 38 5g, o A 4°CIE i
FIY B R HY o 4°CL R

I R AY -

hd IR SRk €k FpH <2 » 8 > 4°Ci4 (3 3 %)

(FH KR ok i mEY)
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# 3-7 Rk g A
5L 24 E ARG R) & $(m)
#2 Feoli @ K Fedlid ik E121.30750 N 24.39804 1927 m
#3 =B = 7AFE E 12131012 N 24.38214 1787 m
#4 Bt = 7FE E121.31191 N 24.36768 1743 m
#5 ik = 7FE E121.31382 N 24.35446 1727 m
#8 B Lk B lE E 121.30897 N 24.35813 1786 m
#9 4ok 4 %% E12131030 N2434752 1776 m
#11 7O WET 7R WiE E121.284407 N 24.32128 1615 m
#12 R = RFE  E121.31163 N 24.36384 1762 m
#13 - BT = 7% E 12131173 N24.35979 1712 m
#17 BoLEZ BT B i E 121.306478 N 24.35870 1795m
#201 BEE IR BFEEE  E121.34758 N 24.39468 2309 m
#202 BAE LT 7 OBE E 121.35241 N 24.39180 1945 m
#203 B ok 3 %k E 121.34144 N 24.36905 1874 m
#204 3 OBRETF 3 %k E 121.32397 N 24.35185 1752 m
A6 L - 7&FE  E121.30859 N 24.37730 1809 m
Bl BoRE = 7AFE E121.31053 N 24.37438 1768 m
(F# R 2803 T A
# 3-8 111 & 06 * 73 % s » 47 #cdx
HE %L ERPY O OEA pH EIR B3 AR Si0:
1 /B C wS/cm mg/L NTU mg/L
#2  FLdiE 6/30 14.4 7.35 133.9 9.24 0.23 2.95
#3 Z B 6/30 15.3 7. 68 179.9 8.80 0.27 3.99
#4 Bat 6/30 19.3 7.68 193.0 8.23 0. 30 3. 80
#5 ik 2 6/30 16.5 7.43 171.3 8.53 1. 37 3.90
18 B Lk 6/30 17 7.95 158. 8 8.43 0.51 4. 10
%9 3 OBEE 6/30 19.4 7.92 271.1 8.27 0.40 4. 14
312 ) %i:ﬁéj o730 18.9 7.89 193.0 8.25 0.45 3.08
5
313 - 54T 6/30 16. 8 7. 39 191.3 8.59 1.21 3. 80




B oLE= 6/30
#17 17.2 7. 88 157.7 8.53 0.36 4.12
BT
BEEE  6/30
#201 ) 14.7 7.75 150. 4 8.73 0.18 4. 30
K omi 13
AN 6/30
#202 16.1 7.43 143.5 8.22 0.39 4.15
#203 25k 6/30 18.4 8.07 390/3 7.93 0.49 3. 81
3 OEET 6/30
#204 . 19.4 8.01 252.5 7. 82 4.27 4.14
A6 Lk 6/30 16 7.15 123.4 8.42 0.39 6.02
Bl BokiE 6/30 15.1 7.25 88. 4 8.05 1.08 .60

T



gzt FEEpP Y NOs-N NO:-N - SO Cl° PO/ NH/-N NH-N TOC

"/p mg N/L ug N/L mg/L  mg/L mg/L mg N/Lug N/L mg/L

32 FeLdE 6730 1.10 ND 21.09 0.12 0.05 0.04 0.50 2.06
33 - 5 6/30  0.28 ND  36.87 0.15 0.05 ND ND 1.32
M Bat 6730  0.90 0.50 42.10 0.15 0.04 0.10 2.62 2.41
85 FsmH¥ 6730 0.05 0.1 34.11 0.12 0.03 0.10 1.49 1.01
1 N N EpA S 6,30  0.33 0.1 26.69 0.08 0.03 0.11 5.19 1.42
39 5 %% 6/30 1.19 0.40 42.01 0.96 0.05 0.01 0.45 1.31
- BHE 6/30 0.13 0.03 0.11 4.60 1.33
#12 " 0.28 0.2 35.59
- BT 6/30 0.19 0.03 0.0 0.13 1.09
#13 " 0. 30 ND  35.10
BoLiE= 0 6/30 0.07 0.06 0.05 2.02 2.02
31T 0.07 ND  28.37
BT
BEEE  6/30 0.07 0.03 0.10 3.03 1.52
#201 0.33 ND  29.51
2z B
2P E D 6/30 0.07 0.03 0.03 0.44 1.22
2202 0. 32 ND  28.38

3203 %k 6/30 0.43 0.1 57.08 0.37 0.04 0.08 4.96 1.27

7BIET O 6/30 0.73 0.08 0.09 4.90 1.22
2204 ‘ 0.70 0.7 38.67

A6 NIp; 2 6/30 2.14 0.1 12.38 1.71 0.11 0.07 ND 1.68

Bl  #kix 6/30 0.80 0.1 11.02 0.73 0.07 0.07 0.78 0.98

(FH &R 2T FTA)
% 39111 # 10 7 f# i A 5 #cdp

5 4L EEPY O ORR pH 5T R s R Si0:

o
e

1/ C «S/cm mg/L NTU mg/L

2 L@ iE o 10/3 12. 6 1.82 142.1 8.90 0.65 3.13

83 - HF 10/3 13.4 7.81 190. 8 8. 44 0.28 3. 66

3 BAE 10/3 18.2 1.776 202. 1 7.770 0.27 3.93

85, FaEH 10/3 14.1 7.66 176. 8 8.10 0.27 3.94

8 ® % 10/3 14.5 7.80 154.8 8.02 0.31 3. 94
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£33 KFER

20 =% 10/3 162 7.54 2711  7.60  0.30  3.97
i, TL108 16 783 18L9 78T 024 3.9
yg CET 103 153 778 2015 819 0.31  3.93
s
y, FES10/3 162 770 1537 788 0.37 3,07
BT
sy EEEE 103 14T T00 1458 864 0.27 426
EEome 13
a@zL 10/3 151 6.90  138.2  8.42  0.25  4.17
4202
203 =% 10/3 169  7.82 376.0 811  0.31  3.78
$s%ET 10/3 175 .73 229.9 .89 0.44  4.02
4204 ,
P
A6 u® 10/3 144 771 106.6  7.50  0.29  5.83
Bl #-k& 10/3 151 771 9.6  7.60  0.35 5.6l
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8 =% F#EpH NN NO--N S04 Cl PO NH/-N NHs-N TOC

ug

*/p mg NL uyg N/L mg/L  mg/L mg/L mg N/L N/L mg/L
#2 fLid % 10/3 0.44 1.00 25.14 0.17 0.01 0.15 5.37 0.29
#3 - B 10/3 0.55 0.40 36.87 0.05 0.02 0.23 8.06 0.36
4 At 10/3 0.59 0.50 42.10 0.10 0.01 0.06 1.88 0.28
15 L 10/3 0.52 0.40 34.11 ND 0.01 0.16 4.01 0.30
18 B olE 10/3 0.45 0.40 27.58 0.75 0.01 0.13 4.45 0.27
19 3 OBRE 10/3 0.61 0.60 43.42 0.74 0.02 0.04 0.77 0.47
- HU b 10/3 0.25 0.01 0.07 2.56 0.25

#12 . 0.54 0.50 41.96

5

i 10/3 0.24 0.02 0.11 3.61 0.27

#13 e 0.54 0.50 42.45
BolES 10/3 ND 0.01 0.08 2.19 0.52

17 0.40 0.50 27.18

BT

BEEE 10/3 0.46 0.01 0.12 0.67 0.59

#201 ; 0.31 1.30 30.11

LSy

% E Wb 10/3 0.31 0.03 0.07 0.31 0.40

%202 0.36  0.50 28.23

3203 Bk 103 1.07 1.20 61.35 0.44 0.02 0.05 1.79 1.13

FOEET 10/3 0.7 0.03 0.09 2.64 0.82
2204 0.52 1.00 40.79

A6 SR A 10/3  1.84 0.90 12.33 1.78 0.04 0.07 ND 0.45

Bl  #kiE 10/3  0.91 0.70 10.09 0.65 0.03 0.1 2.80 0.42

(FHR KR 277 T8
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3 RS

= RFEP S T R T B tHR T

Wt Fouli & JEH2 - B B o H4
ZpiE
R 0.21 0.63 0.95
pH 0.13 0.16 0.78
1 0.003 0.034 0.049
Do 0.13 0.29 0.72
R 0.88 0.36 1.00
PR 0.05 0.17 0.25
i
0.71 0.75 0.95
TAERE 0.40 0.38 0.80
Bk B 0.48 0.70 0.33
%% 0.57 0.15 0.59
Fr AR 0.001 0.036 0.13
F 4 0.27 0.55 0.42
TR 0.08 0.30 0.76

(FAR TR AT TR
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Oxidation state ol nitrogen compounds

3

Y gt

excretion or I’eﬁllur

0 +3 +5

(@)

N-org

(b) nitrification in two steps
{(c) denitrification

{(e) nitrogen fixation.

{(a) mineralization of aerobic and anaerobic biodegradation of organic N

(d) dissimilatory nitrate and nitrate reduction to ammonium (DNRA)

(d)

W32F 2pRER
(Kuan & Chen, 2014)
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W 3-3 i A2
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O
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;

o ey,
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"

@ o &
N O & & 9 S ]
o 2 3 & B & > N

Au 'l FE T2 AR 4K AREE R 1 'Y2L5°C) Al RE 3T 2 AR 4K HAR R R T 'Y(1.5°0)
Bu : F5s 2 (1998)ik kit g 2 5B A F 'U(17°C) Bl : Fss 2(1998)ik it 4 2 58 B T L(5°C)
Cu: = FSBIEE BB FT 1% 3388 KFHEEREAR 1 '(153°C) Cl: = RFELZIRE R7T 1% 32508
WK F R R T (6.9°C)
W3S{HF RLTERERN
(FR &R : A7 TAY

A pu—— - = Bu -+ Bl — 0y sesss C1 ) 4 —F — .5 —

6.00
5- 50 i i i i
O e O b O ) " el A &
o \ & & o o Q ) N N
2 =2 2 W 3 & > N o N

Au 'l BRI E 2 g g oK HARE pH FrU(9) Al RoP 3T w2 Abfe 4K AR pH T 12(6)
u o HUEs A (1998) kA 4 2 5 pH F (8.5) Bl Mt £ (1998)F kit 4 4 5 pH T *(6.5)
S RAEL R FT 17 3 RISH KT RE pH L U88) Cli S RANEE RBERT I PR K
FE2# pH T r2(6.8)
W 3-6 A %ikimpH 281
(FR KR A A
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% & R (us/cm)

Bu
B

—_—

DOg/L)

Al
B
Cl

—_—

505.0

455.0

405.0

3550

305.0

2550

205.0

155.0

105.0

550

50

-

N
AN

i

16.00
14.00
12.00
10.00
8.00
6.00
4.00

2.00

DR

& v
4 A &

QSS:! e ol Q\"b
2 N o & g o

~

(1998): 3k At f 2 5 7 &+ *L(450 ps/cm)

DA (1998)iE kA 4 4 3 F T R T (120 ps/cm)

W37 fABF FEAETRERD
(FH KR AL T

—_ il =Bl eeses cl e x-4 ——5 —=-3 ——3

® v ® v ® 0 ®
& & 3 N & N N

T2 b oK REARER F T r(6 mg/l)

D 2 (1998)iF Ak 4 2 53 § T (7 mg/L)
DS OREE RRM BT Y HER K FRERF BT 6.5 mgl)

W3SABE RELNBFERn
(FH KR © 227 TR
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— ca— o e

—5 -8 8 ——1

FHRENTU)

2

3 Q S S WP
\@ \'\ .\\ \\ \'\

Cut = RAEE RIBE BT 17 3 48K K HREE KR 2 USNTU)
W39 Ay R RERN
(FA &R 277 T4

o . —— —a-3 ——9
16.00
14.00
12.00

10.00 £

5i0;(mg/L)

0.00
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— — By - = b @ *emd — 5 —.3 —-
8.00
7.00
6.00
5.00
=
> 400
%
)
> 300
% 2.00
1.00
0.00 ; . . . :
v o o & & v & o &
\\'g\\ \6\\ & & \qu & \\6\ N \\\\ '\\\\
Bu : F3 2 (1998)i skt d 4 A e BE A+ '3(2 mg/l)
Cu: -~ RAEL R RS EBT Y 580 KRB RER L (15 mg/l)
Bl 3-11 # K %L NOs-N & % 1
(FH &R : 227 TR
™ ) i B n -5 —= .3 —-
12
10
8

NO;-N(ugN/L)
o

a®

0
v
o B

Au: BP iz b bk RS AR BER (3.0 ug/l)
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ABSTRACT

Biological monitoring of aquatic insects can provide important insights into changes in stream
water and habitat quality. To protect the habitat of the Formosan Landlocked Salmon, Oncorhynchus
masou formosanus (Jordan and Oshima, 1919), programs to monitor stream quality using aquatic
insects. After the continuous typhoons in September 2016, a 4-5 meter high pile of debris immediately
appeared the Dam # 2 of in Gaoshan Stream, blocking the migration channel of Formosan Landlocked
Salmon.The debris was removed by excavators in 29 September 2021. The main goal of this research
includes long-term monitoring of aquatic insects and the surber sampler was used to collect the
sample of aquatic insects along the streams at the fixed sampling sites were collected during the
months of January, April, June and October, 2022. In this study were conducted on the survey of
aquatic insects by Surber sampler at the sampling sites in 2022. During one year of study, 68 taxa of
aquatic insects belong to 40 families, within 6 orders were found. We found that abundance, large-
sized peak and biomass of aquatic insects were present in January or February almost every year. As
the habitat quality of the Wuling area streams were assayed by the rapid bioassessment protocol 11
(RBPII), the evaluations of 2022 were between non-impaired and moderately impaired. In January
2022, we have collected 35 taxa of aquatic insects belong to 21 families, within 5 orders and habitat
quality the evaluations of the Sijielanxi stream were non-impaired. One debris dam, was present
within our study area in the Gaoshan Stream. The density, large-sized prey, and biomass of aquatic
insects decreased immediately after dam removal. Shannon-Wiener's index were all the most poor at
site #17 of the Gaoshan stream, and habitat quality the evaluations were moderately impaired. In
January, April, June and October 2022, we have collected 18 to 38 taxa of aquatic insects belong to
12 to 27 families, within 6 orders, respectively, and habitat quality the evaluations of the Gaoshan
stream were non-impaired. Removal of the debris dam was followed by an immediate decrease in
the number of macroinvertebrates at site #17 of the Gaoshan stream. However, these numbers

rebounded during the 4 months we collected data post-removal.

Keywords: Oncorhynchus masou formosanus, aquatic insects, community structure, rapid bio-

assessment protocol II (RBPII), stream
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T AR TS 49 7 AE Oncorhynchus masou formosanus (Jordan and Oshima, 1919)&_- & %’
SRR BB AR RIE s RER > FIRTRRAE SRR AFT RO R P2
LERLE S EVHRPARG FBE REN  RIMEY 2 3 LIRS SUER M F 2 el 1

misEPRENE AR LR -

ﬁ%i kR BT 20 & kenFT Rl Tk 6 P 42§ 73 A % (taxa) (35 0 2021) - 22 2000
£ 3R E 40 4 *ﬁﬁ£ﬂimmw“’“%$mﬁpﬁ&&ﬁﬁﬁﬁ’ﬁ?ﬁﬂﬂﬁiﬁ&H
PH S 3M EEREPT R4 A EE 2 E R 57T 39%;?1—;07};} B R F il
?ﬁ,%kvﬁ43w6ﬁ52%%«a~9@m R T e Glde B E T T Al
BLh 5RIEE 2006 E BB w T kR AEE E A G GIP RS A YR AE S
TR H W p kG 5’7ﬁﬁﬁ&£Rmmﬁzﬁﬁ*Tm&@%@ #H o R A

TORAREE o T H3 Z BNER(R X SHEM B EREATILRD B EE v

ﬁﬁ¢n@mzm®o§@2w3ﬁmmhiqo&rﬁ%%«%&ﬁ%ﬁiﬂ*ﬁ%w’
FRSBEAH N HIHEEAIG b S FAE LT ER B LIEY L S 4 (33~46%)
quM%47@ﬂ;’aﬁ%ﬁmHﬁ%ﬂaym;ﬁyﬁaﬁﬁﬁ’ﬂwa%ﬁﬁﬁﬁ
B F R 10%MT oM AR RN LR Y RIS H 2 e £ H A28 F(B%)
ATIE L D AR R H s JE R K (FR 0 2012) ©

A 2008 EF LAY F o BIIFAHEIENES 40 E AL RR 2 AP LR E &
#oo 3 2008 £ > 122005 & 5 B FE - &> H=X xR 5 2007 £ ~ 2008 &£ ~ 2004 & > Fpt
¥ gk H 0% 4 2 (Chiu et al., 2008) o 2012 & shiZinin £ k8 > ¥ r2i&% 7 £ (Chiu et al,
2016)°d @ 3§ 10 & 12 F (2003 & 3 2017 &) k5 B o™ 7 Sy b 0 LA SR EE ki

Tk kg A FEEMA < vt BT (3% 0 2010 > Chiuand Kuo, 2012) » rﬁf’ﬁ'
ABFH T FFERFBFLAENORERNE B S A 84T & T *# (Chiuand Kuo, 2012)-
me k¥ Ed TR ES (523 10 7)) gigh iR sldead, THMERE S 1365 mm -
#f % g 5 118 mPs? (Chiuand Kuo,2012) » £ 4 & B } &3 (6 M <10 m3s-1; & 3
>200m3s ) A ts 5 kE 120 ek A G AR A PFE (3R 0 2014) o

2003 # A= 14 e3¢ 4 47 3% i 72 [I(Rapid Bioassessment Protocolll, RBPII) ¥ & 4+ 351§ 12 >
LR S B L LRk s om T i& P ,\!«(Plaﬂqnetal 1989) oA EFZHFH R E & H

AI}

AR F RN BRLEMN TR MBI AR BRI L A BSRES  FENA G kd
=i 4 e W s (Chiuetal., 2008) @ 3 225 1L B b 3 R R R {8 i gAEw 4 o R
5 fRiddpds LIEE L P TR % Sk EamtLe ﬁﬁ%&ﬂﬁ WwisLE v
Be b 5 B A% % LB 8% ﬁ# 12000) « 5 B B H MR B B R 5 S )5

FRE AR AR TS HER AL L F T B RA NS ER F o HE R L
RO L P R BT E SR ¢ PR = i (Sporka et al,
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¥ 4% kiERAFE
2006; Alvarez-Cabriaetal.,2010) o £ /i # i (s > AT~ R Ea g S H @7 HRita
i 2 EFRERFRBOR T NOFTRRFE S FRBE A TLEERES 0 B Y
3 OkEEASIEFFIFAEYR 0 AN e SR € A 0 & 1 4p B (Chiu and Kuo, 2012) -
FESHT IO SLRORE F o FHRLE TP R TR EER PP TS S R?
#-2004 1 2015 12&#FH - FE 67 %2 10" A S F ¥ (YY) FE67 2 107
Tiax A a4kl pH 3% “HTR-HAR KRB - E N EE8BFF SRR
Beo TABTALZFEE TI57 3000 % £ & Foh FEAMEERE S FTRTF 30
%% 50%% & caBd > 72009 £ 1 2011 & 2 2014 & L b 2 B E (30 0 2017) 0 ek F w0
FTERAAMFSIFEESE  RA TR A kR L BRERE FOAEESE DL LT
FOHXLETR pH- B ARZ KR Bk Vi PP EE S T KRR T B TA LK
Pomhs §HPRE  RAaME I kA AL B o APOF T RIER FELA4
EETRpHYH R Z REIAFAT AR A A EERE T L D5 5 (55°2017)0
2011 # 57 = pE- PP 1A SR RIS 0 # EFOkHY BisP T
H 5 (2 0 2011) HEB-KE S FATPFLIRE DI ) P ABEDER ST
DA AERELIE R BEPGRE 201 B g Y Rk 2 e 2T
food s fﬁ%hﬁﬁw%%WiﬁﬁﬁﬁﬂﬁT%@K2mnuzpi@%§a#gm@
Yhiedm BB ORI A B Ao B IRACIR B R ~ R Y S T 2y B (2 o
2011)  fp b fE HH ~ KB P 80 0 KR e s R T (R E 0 2011) 0 T EenTh B s SR
PP EE(R 0 20115 F 2 2011) o ARG H5end ik o Tl B E MR g 2 P R N
TP EE > LHFEWT FOS iRk FEMg PR R FHl 1 el - F o
#13 - BLHET PFRIeE A XA 2 A RS R R E R OEAKT(E 0 2011) 0 st Rk
e Rl m9<m%§ LT PFerls R SRl sb AR T 0 X ek g R 2 45
F(E 2011 B % awaes oo DH#13 - BIF T PR ER A BREE JHRMEAETE T
2013 # 10 7 L A PFTE 0 D T OERF R K ANHS B BRI s (58 0 2013) 0 dept £ b T RE IR % o
B 8 7§ (Thomson et al,. 2005; Orr et al., 2008) = #A @ 2012 # 8 * ¥ h #7514 n
i gE o o K AT TS A PR E S X AR FRA P RIT LT WS TSR A
P E(2 ’2012) dH- BEIERGR WA BLA SRl R HS B BpE S r}#ﬂﬁxmﬂﬁvﬂg A
RAETELSZRAEEFHBF I EARAMNGE > PP GR2014) 0~ B
FERIBIR > FE DGR ] Bl o BT EBT w AR AR (50 0 2017) 0 2 /AT
B F5 2017 &5 % & & 3§ 0pF 32 (7479 (Chang et al., 2017) > $ipadiz 5 P AR
ﬂ*ﬁﬁﬁéﬁ%éiﬁiﬁﬁﬁﬁ’ﬁ%ﬁ%%ﬂt&mg%ﬂ%&mg«mﬁﬁ s 4
PATHE 1S b PEEE N R ST R B 4o 0 ATHE A 1A Ry o ¥ A ~ % 424 # (Chang et al.,
2mﬂ°%w{n%@@ PrEL A A PR %L%WM$§% TR L - EpNORAR 0 A
P ap e JF 3 entkdR 4 (Chang et al., 2017) o B d73fi{rimsh i K 215 > Hiep ~ ff2p fo s
FEp ol iAo AR fobiesp B f Shendidnd o 2 0 FEEE e 2011 # ST R
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¥ 4% kERAFY
S ¥ HE e K E 2 a0k i (Chang et al., 2017) o

B & F (grazen) UK n ¥ - A FE ERTRE > M FHL RS G AR
EA L S %{&1% Rk B s 2 A E > A B-a T hE e R
PEREFERCE BRI L BF AL YT F f ’r‘ﬁ—‘ﬁ?&{?’,{w@ﬂn N - IR o kY
;%?‘iwmﬁyﬂmgw%””ﬁ U EEG R A F s (RET S AR
FHAFERAELMEE c ABR FIESY PRSEKELALR G SR LR
W (Uenoa taiwanensis) ~ ¥5-¥5 B 1 5 2505(Rhithrogena ampla) ~ 32 P e dx(Chironomidae spp.) ~
i 52 p 0l 7= 3 (Cyphon spp.) % ( Chiu et al., 2016) o 1345 HF 3 F EmcnE B 4 BT R > ER
B P & asd TS5 —i i (flowregime) » £ 3 A 74 B ZE %S ¥ et i o g % pF
SAEFAREA RO H R G— [ A R A B2 L B IR S
WA Fo RSFRITFIFE 3“?“&%?-?]3 Z‘f-’}i% AW EERE A EF L ES
FHEE I TFIOERL o BTG RFLEF b o T REHEERFR LY F
p¥ i 3 7F 25( Chiu et al., 2016) °

FHBEREL] AR HL R EALHEN I REREHAE RFHTE

(Rhyacophilidae nigrocephala) >+ 3 & —fg ~ & %2 ¢ T ¥ (Uenoidae taiwanensis) > <1 @ 'f;,z %
& 748 (Stenopsyche sp.) i & % (1% » 2012; Hsich et al., 2022)) » #8 @ 3 % jEin i 50 &

D IR E R hE B 2004,2005,2007,2008, 3t 2005 £ L &% 0 poon g iE ) 609 m’sT! (Chiu
andKuo,2012) > p = fEL 42 p A A3 AR E MBS EP R TYE c S B Fite HIR S F
BT ok kTR o F g0 30 2019 E 9 5 dp b e paE o Z B dep R fend
FRREI o P A SRR B Sy R WA 7 - BA FAFLRE -
Fred e ep A P RS F PR EFL - E Y AP EF S F RGBT <
FHRZE LB REE v - B TP R HE R Y L REGY
AL FEFRERE TR R A2 F P £ 42006 % 204 -
T Eh PR REHAGE LRI PR RHEE L R BRYE E 48% 5 & Tk
ﬁﬁﬁ%ﬁ%?ﬁ?wﬁﬁﬁ% PERE ﬁﬁ%ﬂn%%,ﬁlbﬁﬁiw—&&kp
RIS RSB ERERE L R BRERE S 3% B3 £ kPR FE A(302019)-
Brewin % 4 (1995)# 8§ #F £ F < AP x kE 2 R @FEE Lk B EAFHABRZEZBE
BREAETE AT T AL FRe iR E LR R R S 84~100% ¥ Robinson % 4
(2004) iesh L F e REFT A K F R 0 kAR ARR T E 14%F] 2% 0 AT oo tmiRE
KBHERPARRZ EE R LT 272 £ E F (Robinson et al., 2004; Suren and Jowett,
2006) °

Taira and Tanida (2013)4F & 45 &) — & % 7 8% Rhyacophila % fi5 * & § ¢0{7 & fo7) f& >
F 7 1% Rk % (hyporheic zone)siy 4 o AL S F LN FAE A AR L& {7 5
Pt o BN IT G T N kBRI B EE kS0 R R B KA
(hyporheic zone) #Fpfsfuid -k » HEHFH PR T A B 7 FR S H P H § RE il

c

S AR AE
-
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4% kERAFT
(resistance)¥? w 3 4 (reboundrate)# R o HF Tk g F & FIAZ {| iﬁf LN
FEARET S I RONREEL 0 5 FE-HAY o kR NG J\E‘*fﬂi AR
24 Wk 2z {7 5 (Lytle and Poff, 2004) - *}% 8 F g4 Phylloicus aeneus ¥ 2 % R
AEF H‘"ﬂﬁl‘fﬁff_—’f—' AR o AR FERLRERF L NE YRR A ES if‘(Lytle,
2002) © gt b AR IR B AR DR 0 Blde D AR R SRR RURE 3 MR Ly o
oA Rt B Rk R B B B (Townsend et al., 1997) -
FREBAENY BRTH I RRELFRTHS A 2 EREDI A 8 Y HE R
8 "FH‘ » BdeikP B (Cinclus pallasii) (Chiuetal., 2008) o + | enL 32 p 2 @ L = REIEERP 5
Tt S E S 0 P AT RSB < QRS R R R RaA ST &G HRE TR
AR GG A(H50 %) HE Gepkrsaiep o LRI R o L g PR
ke A& 5 (Chiu et al., 2009) » #07 3022 R 58 T R b fiep > aHh T ALt N
PR F PG B G F 0L bl RE D (L E 0 2015) i § R ok B AW R BT B A
%’ﬁﬁﬁﬁﬁiiﬂﬁﬁ&’#$%$$%5ﬁ%§%*’%i*ﬁ%&iﬂh&’%%
PERFEIGr TR PRPTRPERE > F4 AW Tk ke g3
hp Ta kel DREFARP L @ACEHERERR 00 50 HERkET RS g8
# PIITIEIR G IR WEL 0 R84 £ w 3R A a9%iE (Chiu et al.,, 2009; Hong et al., 2012;
Hong et al., 2016) = @ 7 S Ram s > Fin2 & ALY § Fl5 S A AT
XD B HEAZE RSP E EREFEF RRBP T e A Tt 2
e R RE s > a2t d ik s B Y 5 R Fonfe SR RS o § ix %
CERRERHERFARIEY P REOE R RE LI RBEL AR FE et

‘m\t

>

=

BEEET E R SR AY § s T E SR (570 2019) -

FRRE e @Rk E L g B A IR B A PR G S
é%%ﬁﬁgo%azﬁpﬁzwzﬂﬁ— FH R N MR E AR LT 5 B oRE
Hoeh bk enE o @ F 0 Rk e A R RF M G0 E SR E SRR P o R
W%*%@ﬁl 17 % W_,ﬁ%ﬁ&wwm%&-a%w-gi T LA BRI
A FFS (BB RR) AP T (R )R B FS (R 'ri)%f B LRI

%amgﬂéq%‘MWhaMZMD HAF AT 2R LR b s R A T
FERFARCALFIABERIRAHE LT E PR REL I F T E L K
FlF A & FEELI A F)F A 2RI FBEE AL DA 8 TS B IR R B I
RETEFd A1) RAELZEFLIE LR AT R T 0 2 BRI 2 YR
oot MH B %R B 4 % (Hsichetal,, 2022) - WiEE fc b By gen® by » ¥ U { B
{jéﬁﬁmwiﬁwm?w@;w;%w’L%ﬂ;@ép;&ﬁﬂaﬁhﬁ$@ébhﬁﬁn?nwﬁﬁ
WP EH vk 2 e ¥ @ i F R fZ(Hsieh et al., 2022) o

FoiEa it ORI oAk kAR § iR E E 2 R 5
al., 2000 ; Meehl et al., 2000) » # & ¥k 2 F & 4 $o 3= T‘ﬂ..‘::—%ﬁé_ E
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$43% kERAFT
L ¥ ke & %14 (Reyjol et al., 2007) » 35 % I HF B F iF 51424 554 & % 1 (Comte et
ol 2009 FERAMR AL G R F KA A L T Y S A AR A A
/¢ BEGFEFfo%EH i (Chiuetal, 2008 ; Gamelon etal., 2017 ; Lindmark et al., 2018 ) »
2 E &L is}]&_m% v EEHF R B89k B (Lindmark et al., 2018) » B &8
EOKT R ERPFLESSE  PHckEA T B ORI 2 TR BRI F A R R A
LR 2T N S E SR E S S (Lobon-Cervia, 2004; Nislow et al.,
2004;Warren et al., 2009 ) - Warren % 4 3% 2009 # 3 % & F L0+ XA fF LEn? S8 6 &
87 7 (2002-2007 # ) 3% 1 F FERF E T o EHMA T A M b Salvelinus
Sontinalis ~ # & A “PiafE & Salmo trutta w4 % A “Fbctl & Oncorhynchus mykiss chx 24 %23 ch
£ B e Ak Lé%ﬁimﬁﬁ#&aﬂu%ﬁ%ééW#ﬁﬁ&%ﬁ&w%%
RORCHRERADE GERSADER > LA LA PG Lo NRAPEBEFL B L REFR
Wﬁwgwmigﬁﬁﬁ%ﬁo%%ﬁéﬁk%mik\gﬁ%ﬁgﬁﬁﬁﬁﬁgfi’;
At g FERL AN FFLARET N ERENY BHM 4%t (Warren et al,
2009 )0 e kR IEB ¢ F iF %R %‘mffﬁz’ w5 2% 13" (Pletterbauer etal., 2018) » 5 7 3534 i %
BPEL PR TR ES P2 AR T 2R MR RPE R4 30 £(1988 £ 3
2016 # )chd BB -4 v AR L I ?jﬂ‘i*».%iif?éffiéo\ 17w IR R R ORBEAR € AT - TR IERE
AR B TR RE CR DAL F o RRBRNTE F A B EAA R
¥ e 4h 4 (Chiu et al., 2021) o
FEEFT ARG MHOFEPPARLE S P PE E (Lake, 2003) 0 T & k0 555 0L A
% F kA EE 2 g & 5§ % (Boulton, 2003; Lake, 2003; Chase, 2007) & X5z % iL 5 P
FEB BORG KB G M o TS MEP R oRBHEDR L > 05 ek £
ABEFLGR)TAERSE S foR B R B op A g A R it Al
SRCE SR A s Bed (2 en g R 40P K] 314 @ - (Boganand Lytle, 2011) < §2 5
ok ERrEFEDRE  BFDERPE LT Jfﬂm A k2 dpRgisELdr
;‘;"f’.ﬁﬁ:i']“i#ifﬂ CRERPFCRATEN ST RN EFAPT T8 5 koG o¥
it (Lake, 2003) © € chig 5 ¥ it $REFZHEP > X R A gV Rd o i
(Reshetal.,2013) #7773 2021 Z4p 4 ¢ £ 14 1967-2018 7 52 & k= FiZz mE % > § i
BB 2l ¥ e REHELAT NI RS £ 5 5T A 470 2017 2 2018 & JUIR L EpME
izE E 2 (3702021)> @ d 2020 2 2021 @ X & ﬁ%%m k#2018 & 7 ™M (3 02020;2021):
PR Uk R g R (ER)R 2021 B LA EE L 2 2 AR IE 0 A
K QERM G EFEF L DT A G MR 0 A B RIS BIE RGN 0 2021) -

>
k—

_‘,.T_\Z\

/—‘5’/
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KR AFRGUABE REL 0 & FRLETE S REESFLIE S %EE REE
PR £ﬁ$£ﬁ~ﬁwﬂﬂ4161mg)’T*lgﬁﬁ9?W£ PEHIDH & oo E
BEFREIHR  FARRCFHETFINCFEE PRATESTHREECEE R HFT L
BEFE A P BRE GRS RFT TV RFERE Y o RAEPM R R 4-1 0 fy i e T

Feli & ERIEEH2) R L G SRR R S X S0 2 % e EAR § A £ a RIL R o
2020 # 10 7 R # AT 0 Feli @ EHI R 89T% A F FoKE B A blE S K (F 0 2020)
2021 # 3% 24247 3 FFHAFE LA FR TSI RBAEAES 040 FREP P
©HRRE e

ZEFREME)ET AR RFLEERS 81 2R 2302006 £ vz e
BLA cRIZEFE)Y PR R REFDT B ZHR TS FIE Rl Fhp e AT e T
PR ERRT R BN E A 0 T RIE B B A AR E o R IR 2B 2 AP 1T (E 0 2020) o

BRI EEHS) R Lk - RE R B AR EE SRR AR
EAA M2 T BT oot R Pﬁ%ﬁlg&m‘mgm@’%ﬁwﬁﬂw
b S R EEAIMNEIRL L (F 0 2020) -

BOLGEPI )P B Lk B M e 50 &% > LAMBEEAL S AEARD
B2 23~ o RFSZAHEPIHRL - RENLERLZL -

FEIERP CRRHAFDEZ R FAF N Bty v ¥ 0 55 BIEERT MaRH o — B
é%#ﬁiﬁﬁﬁ’F«W$ﬁﬁﬁoﬂwwﬁlﬂ%i’%ﬁ%WﬁE@T’u§ﬁ5§
F5A O BRET ERFIFHEE LN B ﬁ?ﬁ@ﬁ*@wzmmo

i“w, LRI A R ALINGE 0 TR X T R PSR R Y B R ER
EimE o R~ ~ /%% 5 L2 e gl 8 s RUE 5 L (F 0 2020) c B ELPIH(H#14)
r%**ﬁmﬂ cPEHN S A o Rl R B A RTINS P
Fl e e p RRAFET o R EE PR G A Z R RIS S A (K > 2020)

BULGES BIE T AR RHIT)E N B LES BB TS 2 9100 2% > B RIFHL T
- EE O EREE

‘gk
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#2 Feli F KPR E 121°18727.0" N 24°23'52.9"
#3 = HUIFR B E 121°18'36.4" N 24°22'55.7"
#4 BLA SRR E 121°18'38.0" N 24°22'15.0"
#5 %78 Hrip) ak E 121°18'49.8" N 24°21'16.1"
#8 B LEP E 121°18'30.5" N 24°21'28.3"
#9 3 yé;’fé’]?:%’f A B E 121°18'37.9" N 24°20'50.9"
#11 & B jFix™ 5P| 2k E121°17'2.65" N 24°19'16.6"
#14 B kLR E 121°21'4.30" N 24°23'40.4"
#17 B LEZ BT ER R E 121°1820.1" N 24°21'35.3"

(=) B HEE 3

LAREb e 50 2 < gE RPN TG ff chER 19 oK g (Surber sampler)($# 125 f# 30.48 x 30.48
cmo P Lol 250um) AP Y iR - X0 F - BB BoRRE TP AH L - HFA
kg A EZE BHE TP NE e ki m%&‘*ﬂ']%éﬁ’%)i‘i%i‘g
B-= i % #F, #c (Shannon-Wiener’s index) % P-:& 4 3= 3 iz ;* II(Rapid Bioassessment
Protocolll, RBPII) 3 F o gk cfvk i b iR RFE T B~ 70~T5%iFpE e v R &% 3
Bokdg b fid AR R Ped S R SRR TR RCELT TN 4§ ¥ (taxa) (Kang,
1993; Kawai and Tanida, 2005; Merritt et al., 2008)

1995 Liao 5 A0 2012 #F A A4 5 P 2 BT B % o A X 2T S kR
5.7 4 53 F(Liaoetal., 2012) o $3] +A >0 1 oo U P 7R3 g % 2 S A B G4 & 7 pieF
PR~ R sfl) s LR P (& TIAF S TR R AR e PR 5 Rl iR p (Tis )
EplEp (R E 4P 810~ EG T ) o EE P2 A AR ERAE
TR R R R .
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B ¥ e BE) ¢ Fo PG
e p % <~ ¢x# Limoniidae | Eriocera sp.B ok
BERF P n 277+ Heptageniidae | Rhithrogena ampla & Jﬁ
kipFF Ephemeridae Ephemera sauteri FEHS #
AP # i F Perlidae Neoperla spp. e —*Ff
L p P T as A Hydropsyche spp. e H
Hydropsychidae
Himalopsyche sp. e —*Ff
AR et Rhyacophila e
Rhyacophilidae nigrocephala
Khyacophila spp. e Jﬂ"
b Lasngl Stenopsyche sp. e H
Stenopsychidae
5 OF iR Arctopsyche sp. R
Arctopsychidae

(DE B-* 3 % $ {44, #c(Shannon-Wiener’s index)
&Rk By i dEE 2 e B~ St g PRIMER 6 32 {7 Shannon-Wiener’s index 4 17 7

% 14 (Ludwing and Reynolds, 1988; Krebs, 1999) -

wz—Eﬁmmu

P, = proportion of total sample belonging to i'th taxon = n;/N
n; = number of individuals of taxon i in the sample

N = total number of individuals in the sample =), n;
H'=0 pFd it it EFR- B g8 4 5 BHEARTOE H g+ -

(2) - 4 331 i [I(Rapid Bioassessment Protocolll, RBPII)

%4 2 Bk %% P 4 $ 75 2 1 (Rapid Bioassessment Protocolll, RBPII) {¥ 4 &4 3=
i3 (Plafkin etal., 1989) » F]pt AFT 5 0 B A I#8 B LIE L AT R o & plE ok
FI G eip A B B R RAT T (CT9%) BRI (29~72%) % B 4F T (<21 %)
H o e B e R K B (40 79 FI T2 %00 2 29 5] 21 %) 0 B § & 37 0 4e e engh
CEFFEFR o AT RE T oo
RBPII¥ F s W F B2 # v e & dpth > 55 A A A 5 dpik > 2 285 0

1.4 %5 # ¢ & (taxarichness) » 3R b THR EFVRE R s 58 o
2 Hilsenhoff # 4~ 45 #%(BI) » &7 -5 4 $+ 3p R(FBDAA o » P& A A 85 FT > I 3 & fEe0
K o
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4% kERAFE
3k A JIJ —“Ff $p 8 1Lk @ F B W vt bi(ratio of scrapers/fil. collectors)
4.¢59% p (Ephemeroptera, E) ~ ﬁﬁé B (Plecoptera, P)% =+ #2 p (Trichoptera, T)EPT = P £ 4 ix
#+(Chironomidae) ¥' & 734" i»|(ratio of EPT and Chironomid abundances) °
5. gt s A FEFE AT Ik 0 A vt (percent contribution of dominant family) e
6.8505 0 (E) ~ fii2p (P)2 L3280 (T)= 7 Mé b B ma‘;éf_feﬁ #eeh{o(EPT index)
7% B % §% 4 %< © community loss = (d-a)/d d: a4d g IEiifical &
P L P gy R
8.4k & @ F s f & 230 1F H oot b (ratio of shredders and total)(Platkin et al., 1989) -
32+ E
KR AEE LSRRG E)LLT A B AR R frr AR Mk B AR 2
d Fenime 20 a Rk RE L2 P EHF T AR L L frikind & ko
e e AP * FpE e F 2003 F| 2006 ot frsbend SR FAL 0 L 42l
PR AR bl fosh b PER A A THBE f L AH S §(1-324-62 79 2
[

10-12 % )edp e Lo T & SHMEGRL) dra N L Bt E o

pas)

Bis % i RSN R o Wy 5 B PASHHAY i FE RO oREET o N
P ESEEAY e -

SWip e # pFL&& P oarfiE s kZNTHOFHEL > A7 5 j et g5
P LR B B 15 B RS K

4) 3 =~ & B £ 7 (Non-metric multidimensional scaling, MDS)

Bt oshenk o R adcE Y Log (X+1)i& % 23 & Bray-Curtis 4p 8 i #cis » 21 5 ~ 2 B
/> 47 (Non-metric multidimensional scaling, MDS) 5§ @ = ] » & 1 = B 5 BF B0 & RIELG FF eo
B % o 18 DI RIA) R M E(stress) 0 TR AZIRE 5] 3T 0.2 r2 gt RAERIE F) L R OB TG
(Clarke and Warwick, 2001) °

ERNETE S

(-) kr A EAR2 5L RPER

KHEn A AERBEL T 60 40 4 68 A K (taxa) (% 4-1~4-6) » Bl 42 FPH %k
RlE kiR B RE 0 JERKREAFARA(BHE/T S 2 )3 NI A ] P B C
Blxb 7030 R H/ T > 2 =) (% 4-2)~10 7 #9 § SRRk 176 (B A EST > 2 = )5 Boi(% 4-

v

5)c Bl 4-3 B BIENPIEESARG SAARKE R B —JF% 310" TREE L2 0 A
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I A IS 21671(& BT ) B F R I 4 0 2 #H9 G BBk 257( ERR
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R AARR o #O p HIRey v R BB RIS Rh FEE S R ET R
Hosjpleb K% % 02022 & & xp2 4 4 S BRI 5 129327 2 F > 1 " #4 g 5 Rl
BB o BRI S 10 7 #9 BRI (% 4-2~% 4-5) -

Poid 2 $ 3505 0% IT(RBPID 717 endp $4 4 ™ 4o 2 plsb R At mip T 309 R4E S (Rl 4-
6) 22022 & 1 % 2 4 " #9 § 2% % »p:; c Rl RBPIL % 073 S &fFT &Y RiE T %/
THM 2022 & 17 ~4 7 ~6 " #9F %i%kdch v Pl RBPIL A %3 073 2 10 " #4 LA »
BH1T F LR BEHE T 5RlsE RBP I A 8ics 073 5 2 AR ® 5 10 # #9 § %i%4c 7 v iplek
S ORIET o HeRplsbt L AT (£ 42~% 4-5)02003~2022 & & plxkcn MDS A 47 BT 30
47> L@ f e  REFEFH- E2F - Bk~ 1TRIET > 2003 £ 2 2005 &
FHrgRRKR S 2011 #FA2A MDS bl & w4 0 ¥ 4g4%2003 £ MDS 2 v iE 0 £ 50
FEd > MDSHh 1 & 2 MDS $h2 It F e 4 o

(=) PRE

HI1 & % R T™ PERE>0 2022 & 1 P 4RE S P 21 #£ 35 BAH - RADAE 5 2938(B
BB/ > 2% XA R B 4R 5 211(BRE/ TS 2 2) 4 58 32002
SHpdndics 298 ¥ 087 F &P T (R 42) -

AL I

() B Lk gAHPRE 1 RAEF

B4R 2021 £ 90 20 p 2 o e m R BHIT B LE S BT AR > £ 2021 &
91 14p2 10" 7TPRFARFDEKELANE J 2467 50 L H s kiR A B
B 1657 2 B(BHEBE/T > 2 )3 131 R Z(BRE/ T ) 2 A|a g ammpid 414(B
FB/T > )5 T AQ(BREE/ T > 7))y 42 4§ 2869(% su/T > 2 )T 176(% 5/ 3 o
C)o A SRR 259 T 111 PR Y BAFTED Y ORI 22022 & 1 P okER A
BALE 3400 B H(BHE/ TS 2 0) s AR A SEH R SOT(BHE/T S 2 ) 2 HE
4243(% 5 /T3 2 )0 A R4 B 2.87 0 ¢ F 3T 2021 F 9 7 2 10 T adicdp T g £
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(-) #if 4 325 2 MRBP DK & A 45355 ¥
FriE % i R R AvRIER B S il 43~T3 4 S 0 27 2000 £ 4p Lt (1 22 3,
2000)’ = ’5"\1-?;‘ BLGEA R T R 40 A KEF L 0 8 LGplE B0 R 10 E A 3R E
LB c LERBRERLLKRMARARATE > RRESFEREEYL AT M 0 )

% A b 5 (T~48%) 22 4 4p it T (52~87%)(E 0 2022) o

FEMPLEPHEEEEE 2 FFRZIRBP )y i7F i mit (Sporka et al., 2006,
Alvarez-Cabria et al., 2010) » G4rBe b #7515 i K @ 17 L PR R W > BE TS 43'_41_?53
A 70t L TR HBFFIHLI NN 2 F AP 0 FY RBPI A gy % 3 FRETF
B (4079 1 72%2 % 29 5] 21 %) » Bl G B 4EhH 4ot chpr JL 1L B F)3 £ F 0 A i
£ 45 2 :=1L (Plafkin et al., 1989) -

Felid % 2020 & 10 P Az Gk F0E S A4 HmE G F 65 897% 0 BF L
E581%% = REED047%% (F 0 2020)c L FEE Lo vt WE R ERDER FIEN
PO (F 0 2020)> RBPII A~ # 087t 5 &4 2 » Am 302021 & 1 2 5 073 A+ T
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R AP F EREE Y B i é{g’mm)’ﬁﬁ?uawﬁﬁﬁﬁﬁ BoEFLT R
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SEFT (%4245

2022 #oREE A DR (BME/T S 2B DA 1Y = REEHM B SRR 2 2022
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BLFATS »a RAXRAR #4 BASRIRTREY AT AT IRTER -
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ERAEARAEY 2 FHRERR FEFBBERABF RERE FRE S 13~17

B #AAE L 8~12 R iTE DI B Eo M o R BRI L P AR
*%«Fmaﬁgéﬁk&a¢ﬁﬁ@%%n&wﬁ%%ﬁﬁﬁw’%iééwﬁﬁa

BOEFE(F 0 2022) o 5 %EH9 5 % »]«:F coplsbw X E R RBPIT 4 #ics B 5 0.73~0.73 ~
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R ERIED g R FRRIET o B ERE R L?ﬁﬁ(ﬁ’mn) RBPII :# % =

kﬁﬁfo

(2) # Likz BB HFFR Y 1 PP

%%%%%E’I%i VR ERIEREDFL G PSR ARER R LG PPN LY
BRI BRERAS c%’“}c%&ﬁzﬁm EoARSEITS LB KT R
THFERE > ARe BT REEN (F 0 2022) 0 AP EL RES RPIE- SN Y 2

iR EEAEEAS 256 chEed f & 2 P E(Chiu et al., 2013) » Wilhm fr Dorris
(1968): 2 Wilhm (1970) % # B & 2R 2 gz % ;%% 0 Shannon-Wiener's index %% & & &
3.0 ® 5z % nd ¥ ¥ £ & Evenness index 0.5 7 }F e0#iciE (Klemm et al., 1990 ) > 2022 & 1
PARAMEIEe B BHER KRAEATRBRE A ASETR 2 FER A
Shannon-Wiener's index % 2.87 > RBPII ~#ci 1 = &45 3 o A 2013 & 4 £ o i

I AR - RAFET PRI R B+ (Chiu et al., 2013) > @ #8 B L KPR 5 A ,3‘—“/T‘
L3 AR T iRk o 2019~2021 & #4248 F LEiplEk ok R B G 40-43 A FEE T 2022
&1 0 T L 38 A (R 4-8) ~ kB d 2681~4580 B AEHCT 5 L 912 B A (W] 4-9) ~ %
BB GAE B R 1261~2555 (BT > o) TR L I88(B A EY/T S 2 7)) (B 4_10) 34 4
5 1R 1A 0 3.01~3.12 T % 5 2.5(1 4-11) 0 BEm 2022 & st g W 2019~2021 & 5 4k H Bz
Aoer kR R B BRI E(B 4-9)2 < AR B G4 p R (B 4-10) REFF TR T M8 B L LR
RS FE BRI

EykRrAFFELE T EZN R
20 & & 2 ehTEaF R F b F dBg(Livetal ,2014) > @ tF B2l L & o0 2

sheg C Bp F @R G (IPCC,2013) 0 2 # i $iBid & cnfhedf 4o 's & f05% so 8 514 ehif K

2 RUUR L FRAF R LR E R R e 0 0 EAEA L BFL PR
iy 8 aE AR 8 F Bod oo 32 (Root et al., 2003; Chapin et al., 2005; Brennan et al., 2009 ) -
TE KA AR B 22005 & 5 B BT - £ X 5 sy E K E & (Chiuand Kuo,
2012) » # =i B 5 2007 & ~ 2008 & ~ 2012 £ ~2015 & % 2004 £ > H L= 5 & & H w6
LF0 4 %17 10 £ (Chiu et al,, 2016) » i & 5 F S ®IE A M5k 2 R SpE 4 o IR

%\ifém% K z)’@(Chmetal 2008) e iz 5 s ak 0 A BB AEOREA K
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RER ES o ARFAGE DB E TS M H e

E KR BEIOR B S o RET R R > TR HAFE RIS EEIRE
B 5 (Matthews, 1998) = "L ¥ i £ 5~ > Al frimiiTfif 4 0§ ™ " 0k > FRAH P ]
fi (Towns, 1985) « SE F/LindciF]> ¥ 4 K+ F hfavks > A2 R ~ F R0

Feig ot € F i ag~ £ %7 (Freemanetal., 1994 ; Dahmetal 2003) - ERZARfrE R BT A
# 4c ( Stanley et al., 1997 ; Caruso, 2002) - e ERF FRAF AR DL RPN
( Matthews, 1998 ) o F]* » 3 A iz ¥ ehE ab;qfrF’“i -2 3;?3’121_&; VERE BT o TR
EAFEAPFEH GG FE AN EHUEERR CPRAEFAT R LB FERL P RES

FREG 2545 0% (Fafoid ) il frn RSP FTR-FRABHE  FARAN 42
5of ERA Rk B ARE 4 % (Lake, 2003) -

A E B ST Wl ¥i 8 JEE Al m4&ﬂ$w’2mm’“§¢¢%52ﬂ
(1967-2018)in & ALz ki rh A E2 B %> dha st hbd 4R G ©IPP 2 X 5 %
BrF Ren P T EREP ERE & ﬁ:éaﬁ?fl 7 ks f& 2 ek Jis(Schindler et al.,
2015; 38> 2021) > A2 £ AT AR D TG R AEA W o Ra PEF RETLL PR
e R LY ERIEIR G KRR AR R DA AT TR I 2 S (TR
TRIAMER o fF ERBUELIEERELEDF AP EBRMEER)F 2021 FR2EFAL D25
Lpengck 02022 B mch 250 AT RIBIRE T £ E S RPIE T RFOETRE LR
A s AR B TE R REREARRATE > XK g 2 B e TR
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Year Orders Familios Taxa
2003 6 7 "
2004 6 7 43
2005 6 2% 45
2006 6 78 45
2007 6 29 48
2008 6 1 5
2009 5 1 s
2010 6 37 o
2011 6 17 o
2012 5 18 6
2013 6 36 6
2014 5 14 5
2015 6 78 5
2016 5 1 s
2017 6 13 o
2018 6 37 s
2019 6 4 s
2020 6 18 o
2021 6 A1 5
2022 6 40 5
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Taxa | (Insects/m ) | (Insects/m ) | (mg/m) Wiener's
(Date) .
index
2022 | #2Fvlid i 29 1557 296 5043 236 | 0.87
£ 01 | p3 - grag 32 1519 312 6269 252 0.93
124 ;
2 8 HA B A S 39 7030 966 21672 327 1.00
#5 F 7 5 40 4008 584 5484 3.02| 0.87
#8 F L% 38 1634 188 3153 250 1.00
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2 #A B4 o 27 2010 301 1831 2.16 0.73
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Date Taxa 2 2 , - Wiener's RPBII
(Insects/m”) (Insects/m") (mg/m”) index
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sz & {8 2021/10/7 17 131 48 156 1.11 0.60(® R4 F)
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F4-T 2022 # 1 » ek A F e 2 FHEk

(individuals / square meter )

Order Family Taxon PRILITEE 9% BAE =UNg T BERE AN FIRENE N SUNE 5
Coleoptera Elmidae Zaitzevia sp.A 16.1 1.8 179 555 950 36 287 12.5 241.9
Zaitzevia sp.B 1.8 1.8 3.6 1.8
Psephenidae Ectopria 54
Eubrianax sp. 46.6
Scirtidae Cyphon sp. 950 8.6 1810 322 3082 3924 125 141.5
Diptera Athericidae Asuragina sp. 1.8 1.8 3.6
Blephariceridae  Agathon sp. 54
Bibiocephala sp. 54 9.0 54
Ceratopogonidae  Bezzia sp. 1.8 1.8 21.5 1.8 3.6
Chironomidae Chironomidae sp.B 1702 1057 3852 2813 9514 200.7 1746.8 978.2 351.2
Chironomidae sp.C 54 376 1792 555 5804 5894 752 208.7 383.4
Chironomidae sp.D 3.6 9.0 54 3.6
Chironomidae spp. 41.2 10.7 35.8 54 3.6 34.0
Tanypodinae spp. 12.5 54 1.8 16.1 376 466 16.1 3.6
Empididae Chelifera sp. 1.8 72
Clinocera sp.A 3.6
Clinocera sp.B 1.8
Dolichocephala sp. 1.8
Hemerodronia 1.8 3.6 1.8 1.8
Limoniidae Eriocera sp.A 54 107 269 6.1 699 41.2 3.6 34.0
FEriocera sp.B 36 412 7.2 72 233 1.8 107 54 7.2
Pediciidae Dicranota sp. 1.8 1.8 3.6
Psychodidae Psychoda 1.8
Simuliidae Simulium sp. 21,5 197 7543 1559  166.6 394 295.6 71.0 351.2
Stratiomyidae Oxycera 1.8
Tabanidae Silvius sp. 1.8 1.8
Thaumaleidae Thaumaleidae sp. 1.8 1.8 3.6 5.4
Tipulidae Antocha sp. 12.5 3.6 89.6 430 9.0 9.0
Holorusia 1.8
Ephemeroptera  Ameletidae Ameletus camtschaticus 215 1.8 72 1.8
Baetidae Acentrella lata 1.8 36 1093 788 967 286.7 387.0 71.0
Baetiella bispinosa 12.5 72 7310 502 555 125 520 259.8 78.8
Baetis spp. 605.6 363.7 953.1 4694 3225 412.1  206.0 148.7 7274
Caenidae Caenis sp. 1.8 125 1.8 3.6
Ephemerellidae Cincticostella fusca 233 573 1039 466 627 60.9 25.1
Ephacerella montana 54 3.6 7.2 3.6 54 573 19.7 14.3 9.0
Ephemeridae Ephemera sauteri 10.7 1.8 36 1.8 3.6
Heptageniidae Alfronurus floreus 143 100.3 78.8 14.3 30.5 30.5 25.1
Epeorus erratus 914 251 2777 179 7.2 32.2 7.2 87.8 233
Nixe sp. 3.6 1.8 9.0 37.6
Rhithrogena ampla 256.2  249.0 790.1 121.8 4121 502 1827 116.5 397.7
Leptophlebiidac  Paraleptophiebia sp. 19.7 54 12.5 1.8 1.8 186.3
Odonata Gomphidae Sinogomphus formosanus 1.8 1.8 1.8 3.6
Plecoptera Nemouridae Amphinemura sp. 96.7 170.2 1374.2 603 474.8 189.9 5285 141.5 311.7
Protonemura spp. 54 44.8 1.8 54 44.8 1.8 21.5
Perlidae Gibosia sp. 1.8 7.2 3.6 9.0 7.2
Neoperla spp. 197 107 430 269 100.3 1326 161 62.7
Styloperlidae Cerconychia sp. 72 609 191.7 54 394 86.0 9.0
Trichoptera Arctopsychidae Arctopsyche sp. 3.6 1.8 179 7.2 1.8 54
Glossosomatidae  Glossosoma sp. 1.8 3.6 23.3 7.2 21.5 173.8 3.6
Goeridae Goera 1.8
Hydrobiosidae Apsilochorema sp. 54 3.6 3.6 1.8 1.8 9.0
Hydropsychidae  Hydropsyche spp. 54 14.3 7.2 3.6 60.9 17.9
Hydroptilidae Hydroptila 1.8
Stactobia 1.8 1.8
Lepidostomatidae  Goerodes sp. 14.3 520 3583 9.0 179 288.5 1774 68.1 10.7
Rhyacophilidae Himalopsyche sp. 1.8 1.8 3.6
Rhyacophila nigrocephala 3.6 54 19.7 107 43.0 10.7 19.7 14.3 7.2
Rhyacophila spp. 3.6 36 609 54 54 19.7 9.0 54
Stenopsychidae Stenopsyche sp.A 430 466 164.8 14.3 7.2 54 54 1.8 10.7
Uenoidae Uenoa taiwanensis 3.6 32.2 1.8

(FH kR D 277 TH)
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% 4-8 2022 # 47 kiR B F ke 2 B4 #(individuals / square meter)

Order Family Taxon BRUIPE R 9k BlA S SUNR SIEY MEERER AR eUlE =95
Coleoptera Elmidae Zaitzevia sp.A 7.2 103.9 1165 52.0 82.4
Zaitzevia sp.B 1.8 1.8 1.8

Hydrophilidae Ametor sp. 1.8
Psephenidae Ectopria 9.0
Eubrianax sp. 322
Scirtidae Cyphon sp. 555 627 340 197 645 313.5 14.3
Diptera Athericidae Asuragina sp. 3.6 54
Blephariceridae  Agathon sp. 54
Brbiocephala sp. 1.8 1.8 1.8
Ceratopogonidac ~ Bezzia sp. 1.8 1.8 10.7 12.5
Chironomidae Chironomidae sp.B 824 663 1541 161.2 2168 1774 55.5 14.3
Chironomidae sp.C 143 143 358 143 R0.6 241.9 1.8 3.6
Chironomidae sp.D 1.8
Chironomidae sp.E 3.6
Chironomidae spp. 1.8 9.0 1.8 9.0
Tanypodinae spp. 3.6 7.2 54 54 394 358 1.8
Empididae Hemerodromia 54
Limoniidae Friocera sp.A 10.7 1.8 1.8 233 394 1.8 3.6
Eriocera sp.B 1.8 90 125 1.8 1.8
Pediciidae Dicranota sp. 54 7.2
Psychodidae Pericoma 1.8
Simuliidae Simulium sp. 209 1.8 4390 19.7 1899 125.4 914
Stratiomyidae Oxycera 1.8 1.8
Tipulidae Antocha sp. 1.8 1.8 3.6 16.1
Ephemeroptera Ameletidae Ameletus camtschaticus 7.2 1.8
Bactidae Acentrella lata 10.7 72 1111 10.7 215 197 513
Baetiella bispinosa 17.9 54 96.7 125  46.6 16.1 7.2
Baetis spp. 3171 1326 2222 448 109.3 207.8 2938 16.1
Ephemerellidae Cincticostella fusca 7.2 3.6 54 3.6 12.5 43,0
Ephacerella montana 3.6 1.8
Ephemeridae Ephemera sauteri 3.6 1.8
Heptageniidae Afronurus floreus 14.3 1.8 52.0 12.5 34.0 9.0 3.6
Epeorus erratus 182.7 7.2 179 7.2 54 34.0
Rhithrogena ampla 1182 299.2 3780 209.6 383.8 699 2114 100.3
Leptophlebiidae  Paraleptophiebia sp. 1.8 69.9
Odonata Gomphidae Stnogomphus formosanus 1.8 1.8 1.8 3.6 21.5
Plecoptera Nemouridae Amphinemura sp. 80.6 14.3 96.7 19.7 1415 1720 340 54
Protonemura spp. 3.6 1.8 14.3 96.7 1.8
Perlidae Gibosia sp. 1.8 3.6 14.3 3.6
Neoperia spp. 16.1 14.3 161 358 520 250.8 54 209
Styloperlidae Cerconychia sp. 1.8 17.9 59.1 1.8 68.1 54
Trichoptera Arctopsychidae Arctopsyche sp. 3.6 7.2 1.8
Glossosomatidae  Glossosoma sp. 1.8 54 16.1 3.6
Hydrobiosidae Apsilochorema sp. 1.8 1.8 3.6
Hydropsychidae ~ Hydropsyche spp. 7.2 1.8 1.8
Lepidostomatidae  Goerodes sp. 10.7 36 358 96.7 19.7
Rhyacophilidae Himalopsyche sp. 1.8 1.8
Rhyacophila nigrocephala 1.8 1.8 12.5 12.5 14.3
Rhyacophila spp. 3.6 54 3.6 3.6 3.6
Stenopsychidae Stenopsyche sp.A 12.5 1.8 10.7 1.8 233 1.8 1.8 1.8
Uenoidae Uenoa taiwanensis 54 14.3

(FH kR D 277 TH)

160



B 4% kHERAFE
# 4-9 2022 & 6 " kR AT R 2 BH#E ( individuals / square meter )

Order Family Taxon PRLLPEZ — 5kl BA G SU0E ZIEY) It % AR S U nE 588
Coleoptera Elmidae Zaitzevia sp.A 3.6 10.7 9.0 111.1 43.0 9.0 48.4
Zaitzevia sp.B 23.3 3.6 1.8
Hydrophilidae Ametor sp. 1.8 3.6 1.8
Psephenidae Ectopria
Eubrianax sp. 26.9
Scirtidae Cyphon sp. 21.5 12.5 7.2 9.0 5.4 5.4 44.8
Diptera Athericidae Asuragina sp. 5.4 1.8
Atherix sp. 1.8 3.6
Blepharoceridae  Agathon sp. 21.5 7.2
Bibrocephala sp. 3.6 7.2 17.9
Canacidae Canace 1.8
Ceratopogonidae  Bezzia sp. 1.8 17.9 1.8 3.6 1.8 1.8 1.8
Chironomidae Chironomidae sp.B 258.0 5303 231.1 240.1 286.7 2974 259.8 37.6
Chironomidae sp.C 1.8 23.3 12.5 10.7 14.3 41.2 1.8 5.4
Chironomidae sp.D 5.4 1.8 7.2 1.8 1.8
Chironomidae sp.E
Chironomidae spp. 3.6 1.8 5.4
Tanypodinae spp. 7.2 1.8 1.8 5.4 5.4 1.8
Empididae Chelifera sp.
Clinocera sp.A
Clinocera sp.B
Dolichocephala sp.
Hemerodromia 1.8
Limoniidae Eriocera sp.A 9.0 28.7 19.7 5.4 1.8 19.7
FEriocera sp.B 14.3 1.8 1.8 3.6 1.8 3.6
Pediciidae Dicranota sp. 1.8
Psychodidae Pericoma
Psychoda
Scathophagidae Scathophagidae 1.8
Simuliidae Simulium sp. 17.9 28.7 3153 21,5 130.8 34.0 68.1 444.3
Stratiomyidae Oxycera
Tabanidae Silvius sp.
Thaumaleidae Thaumaleidae sp. 1.8 1.8 1.8 1.8
Tipulidae Antocha sp. 52.0 10.7 1.8 3.6 114.7 60.9
Holorusia 1.8
Ephemeroptera Ameletidae Ameletus camtschaticus
Baetidae Acentrella lata 132.6 1953 2132 57.3 80.6 7.2 2759 16.1
Baetiella bispinosa 37.6  401.3 84.2 7.2 48.4 37.6 23.3 23.3
Baetis spp. 130.8 5357 121.8 25.1 59.1 2347  415.7 17.9
Caenidae Caenis sp. 3.6
Ephemerellidae Cincticostella fusca 1.8 9.0
Ephacerella montana 1.8 3.6
Ephemeridae Ephemera sauterr 1.8 1.8
Heptageniidae Afronurus floreus 1.8 19.7 10.7 1.8 14.3 7.2 7.2
Epeorus erratus 16.1 9.0 10.7 1.8
Nixe sp.
Rhithrogena ampla 1469 4103 424.6 1147 141.5 44.8 69.9 107.5
Leptophlebiidae Paraleptophlebia sp. 3.6
Odonata Gomphidae Sinogomphus formosanus 1.8 1.8 14.3
Plecoptera Nemouridae Amphinemura sp. 21.5 16.1 28.7 9.0 14.3 175.6 3.6 10.7
Protonemura spp. 7.2 3.6 1.8 75.2 3.6
Perlidae Gibosia sp. 3.6 1.8
Neoperla spp. 23.3 30.5 16.1 30.5 10.7 69.9 96.7
Styloperlidae Cerconychia sp. 10.7 7.2 14.3 3.6
Trichoptera Arctopsychidae Arctopsyche sp. 1.8 12.5 1.8 1.8 12.5 1.8
Glossosomatidae  Glossosoma sp. 3.6 3.6 28.7 50.2 16.1 3.6
Goeridae Goera
Hydrobiosidae Apsilochorema sp. 1.8 5.4 1.8
Hydropsychidae Hydropsyche spp. 3.6 5.4 1.8 3.6 3.6
Hydroptilidae Hydroptila 3.6
Stactobia 1.8
Lepidostomatidae  Goerodes sp. 1.8 3.6 3.6 3.6 16.1 12.5 3.6 5.4
Rhyacophilidae Himalopsyche sp.
Rhyacophila nigrocephala 30.5 1.8 19.7 12.5 5.4
Rhyacophila spp. 3.6 7.2 5.4 5.4 19.7
Stenopsychidae Stenopsyche sp.A 32.2 19.7 19.7 5.4 10.7
Uenoidae Uenoa taiwanensis 16.1 1.8
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B4F kR AFg
% 4-10 2022 & 10 ? kR HFhe s 2 B4 (individuals / square meter )
Order Family Taxon PRLLPE R 508 BAE SR BIEY MEREZ AFE U0 S5k
Coleoptera Elmidae Zaitzevia sp.A 54 1.8 36 627 7.2 3.6 16.1
Zaitzevia sp.B 1.8 1.8 1.8
Psephenidae Ectopria 1.8
Eubrianax sp. 1.8 12.5
Scirtidae Cyphon sp. 537 50.2 161 932 3.6 35.8 269
Diptera Athericidae Asuragina sp. 9.0 9.0 1.8
Blepharoceridae  Agathon sp. 1.8 3.6
Bibiocephala sp. 10.7 3.6
Ceratopogonidae  Bezzia sp. 1.8 72 1.8
Chironomidae Chironomidae sp.B 1093 25.1 143 2240 251 16.1 3.6 66.3
Chironomidae sp.C 34.0 14.3 84.2  320.7 179 111.1 3.6 148.7
Chironomidae sp.E 1.8
Chironomidae spp. 14.3
Tanypodinae spp. 54 60.9 19.7 3.6 1.8 1.8
Empididae Chelifera sp. 3.6
Hemerodromia 3.6
Simuliidae Simulium sp. 1.8 3.6 54 72 412 1.8 1.8 41.2
Tipulidae Antocha sp. 1.8 36 466 7.2 54 1.8
Dicranota sp. 54
FEriocera sp.A 37.6 3.6 107 573 9.0 14.3
Eriocera sp.B 1.8 3.6 19.7 9.0 54
Ephemeroptera Ameletidae Ameletus camtschaticus 1.8
Bactidae Acentrella lata 179 1.8 340 179 12.5 12.5
Baetiella bispinosa 12.5 179 179 16.1
Baetis spp. 2920 2186 13939 4354 2168 179 699 84.2
Caenidae Caenis sp. 1.8
Ephemerellidae Cincticostella fusca 1.8
Ephacerella montana 34.0 17.9 269 215 17.9 107.5 1.8 20.9
Ephemeridae [Ephemera sauteri 1.8 1.8 3.6 54 1.8 54 1.8
Heptageniidae Afronurus floreus 16.1 30.5 28.7 7.2 54 36 1.8
Epeorus erratus 62.7 54 1.8 17.9 1.8 1.8 3.6
Rhithrogena ampla 86.0 3852 259.8 403.1 2168 412 107 236.5
Leptophlebiidae  Paraleptophiebia sp. 14.3 14.3
Odonata Gomphidae Stnogomphus formosanus 3.6 1.8 1.8
Plecoptera Nemouridae Amphinemura sp. 14.3 54 215 233 179 66.3 1.8 30.5
Protonemura spp. 7.2 3.6
Perlidae Gibosia sp. 1.8 1.8 1.8 54 3.6
Neoperia spp. 125 645 251 1182 143 34.0 95.0
Styloperlidae Cerconychia sp. 7.2 54 54 3.6 1.8
Trichoptera Arctopsychidae  Arctopsyche sp. 1.8 1.8 10.7 3.6 1.8 179
Glossosomatidae  Glossosoma sp. 1.8 109.3 1.8 1.8 1.8 3.6
Hydrobiosidae Apsilochorema sp. 1.8 1.8 54 1.8
Hydropsychidae  Hydropsyche spp. 1.8 1.8 9.0 3.6 21.5 179
Hydroptilidae Hydroptila 3.6
Lepidostomatidae  Goerodes sp. 90 269 72 555 35.8 10.7 59.1
Rhyacophilidae Rhyacophila nigrocephala 9.0 14.3 3.6 16.1 1.8 14.3
Rhyacophila spp. 9.0 3.6 7.2 3.6 3.6 1.8
Stenopsychidae Stenopsyche sp.A 394 9.0 16.1 17.9 1.8 5.4 1.8 7.2
Uenoidae Uenoa taiwanensis 14.3
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ABSTRACT

The Long-Term Ecological Monitoring and Ecological Model Establishment for Wulin Area
project had collected 105,654 records of species occurrence covering bird, fish, amphibian, insect and
plant, as well as 2,994 waterbody readings, 4,645 algaec and organic debris records, 9,136
environmental monitoring readings, 4,107 records of stream discharge modeling and 7,726 records
of physical habitats. All data is available at “The Long-Term Ecological Monitoring and Ecological
Model Establishment for Wulin Area” project website . Data is collected using “Simple general data
format for ecological survey” designed by Biodiversity Research Center, Academia Sinica and is used
by first-line survey undertakers. Data is then converted to Darwin Core, DwC, and Ecological
Metadata Language, EML, which are used by Ministry of Science and Technology and Council of
Agriculture, to ensure national level integration and future analysis. Other than accumulating new
information of project data, maintaining and optimizing the website functionality are also conducted
to enhance the impact of research results. The project continues integrating data into existing database,
including 1,006 records of aquatic insects, 61 waterbody readings, 480 records of river habitat type,
and 860 records of streamway from research team this year. In addition, 350 waterbody readings,
9,740 records of river habitat type, 12,134 records of streamway measurement, 627 records of aquatic
insects, and 158 records of fishes from research in the past were added. Besides website and database
maintaining and project data updating, the website function was checked and repaired. Also, there are
new functions like: some graphs on website are dynamic according to the filter; species occurrences
can be filtered and showed in map; conservation information is included in database; and references
are listed on website. For short term advice, we suggest to enrich data display on website, and to open
the data. As for the long-term advice, we suggest to build long term biodiversity monitoring network

and database management system.

Keywords: Darwin Core, Ecological Survey Data
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ABSTRACT

Before the hydraulic model test is carried out, a complete on-site investigation must be carried out,
and then the "model similarity" theory is used to calculate the parameters of the model through the
data collection of hydrological information. Production and experimental verification (including
channel geometry, sediment erosion, simulation time, water level changes, etc.), and finally, through
the corrected results, the improvement plan is developed and the experimental results are analyzed
and compared
1. At present, the production of two aerial shots of the No. 3 dam to No. 5 dam has been completed,
and the results will be used for verification and verification in the future.
2. At present, the information of the numerical topographic LIDAR in the planning area of 20108 and
20104 has been completed through the management office, and the results of 20108 have been used
as the reference for the longitudinal and cross-section of this test. The accuracy is at the centimeter
level. About 900m analysis space) and Momoyama Beixi (140m discussion section) for the
production of each 40m section.
3. At present, through aerial photography and actual ground reconnaissance photography and 360-
degree camera image records, they are used as terrain and flow references for subsequent modeling.
4. Through literature collection and model scale calculation, complete the preparation of experimental
sediment configuration

5. Create the river center and bank slope elevation through numerical terrain.
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