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ABSTRACT

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 Stream Chi-Chia-Wan, Stream Kao-Shan, Stream
Tao-Shan-Shi, and Stream Tao-Shan-Pei 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 Lo-Yeh-Wei is the most successful restoration place, on which the salmon
could naturally reproduce and even downwards distribute to Stream Yu-Shan. Moreover, the Dam
# 1 in Stream Chi-Chia-Wan had been amended in May 2011 for increasing the habitat area of
salmon and gene exchange among salmon. This project aimed to (a) investigate the effect of dam
amendment in Stream Chi-Chia-Wan on water quality, (b) monitor the water quality in Stream Lo-
Yeh-Wei, and (c) analyze the temporal and spatial variation of water quality in the stream of
Wuling area.

For decades, Shei-Pa National Park has devoted itself in the efforts of improving the habitat
environment of Formosan Landlocked Salmon, including the partial-removals of five dams in
Chichiawan Creek and Gaushan Creek. A team project had been operated by professors from
various universities from 2006 to 2019. With data collected from field, including habitat, stream
sedimentation, and water quality, an ecosystem model was constituted along with other spatial
statistics and multi-variants analysis approaches. These models identified the interaction
between environmental changes from both nature and human activity and the transition of
ecosystem. They also confirmed that dam removal can decrease the impacts of water
temperature and population isolation. Besides, the research result indicated that increase in the
percentage of small boulder, i.e., diameter over 25.4 cm, in the stream after dam removal helps
the salmon's resistance to the storm flows. Therefore, this project will continue the long-term
monitoring and investigations as before. Two more potential creeks suitable for Formosan
Landlocked Salmon will be included for investigation.

Biological monitoring of aquatic insects can provide important insights into changes in
stream water and habitat quality. To protect the habitat of the Formosan salmon, programs to
monitor stream quality using aquatic insects. One check dam, with a height of 16.5 m, was
present within our study area in the Cijiawan Stream watershed. The dam was demolished and
removed by excavators from 23-30 May 2011. The main goal of this research includes long-term
monitoring of aquatic insects in reaches downstream of a check dam after it was removed. The
surber sampler will be used to collect six samples of aquatic insects along the Cijiawan and
Yousheng streams at the stations at February, April, June, and October, respectively. Except for
one undecided release site of hatched salmon, this project will collect six samples of aquatic
insects along the streams once. The rapid bioassessment protocol Il (RBPII), a reliable method for
assessing water quality, will be also used to show the composition similarity among site-time
samples, the plot indicated that the community structures of Cijiawan Stream. Furthermore, it
can provide the Management Department of Shei-Pa National Park the guideline for the
preservation of the Oncorhynchus masou formosanus in Cijiawan and Gaoshan Streams.

Key words: the Formosan salmon, Stream Da-Chia, Stream Chi-Chia-Wan, Stream Ko-Shan,
Stream Lo-Yeh-Wei, water quality monitoring, Chichiawan Creek, Yushan Creek, dam removal,
physical habitat, channel survey, flow discharge measurement, Oncorhynchus masou formosanus,
aquatic insects, community structure, rapid bio-assessment protocol Il (RBPII), stream, data base.
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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: Based on this year’s investigations applied at February, June, and October,
the higher discharge during wet season made all the sampling sites in Chichiawan Creek covering
with almost 50% of the area identified as suitable substrate for Formosan salmon, while the
channel of Yusheng Creek had not experienced significant change but minor deposit or scour
locally. Landuse identification for 2019 satellite image indicated that about 4% of East Taushan
Creek watershed was landslide area and the landslide area percentage of same watershed for 2020
image was increased apparently to about 9%, but landslide area percentage dropped back to 3.5%.
Woody debris and partial dam removing was not applied until September. While the substract
patterns distribution did not change much after the operation, the percentage of riffle habitat

increased apparently up to 90%.

Keywords: The Formosan salmon, Chi-Chia-Wan Creek, Yu-sheng Creek, Channel Morphology
Change, Habitat Composition, Woody debris removing.
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o S R 6 (%)
FARR 2% o009 T 2000 | 2000
P AR 1.089] 1.251| 1.534
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Bk 3.969| 5.810] 4.711
- Rk 0.823| 0.466] 0.412
% 2-13 F % BFedizbz 2019 T 2021 &% & T4 (H = mm)
S 1 (23456789 10]11]12
2019 | 65 50397 (215|696 |533|141[579| 0 | 0 | 29 |168
vra g | 2020 | 16 [16]115] 162322 72 [109] 91 [245] 35 | 49 | 91
2021% | 18 [35] 87 | 78 | 165|347 479 | 478 | 178 | 507 | 91 | 50
N 2019 | 18 |50] 95 | 45 [119|121| 29 [186] 0 | 0 | 26 | 51
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ABSTRACT

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 Stream Chi-Chia-Wan, Stream Kao-
Shan, Stream Tao-Shan-Shi, and Stream Tao-Shan-Pei 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 Lo-Yeh-Wei is the most successful restoration place, on
which the salmon could naturally reproduce and even downwards distribute to Stream Yu-Shan.
Moreover, the Dam # 1 in Stream Chi-Chia-Wan had been amended in May 2011 for increasing
the habitat area of salmon and gene exchange among salmon. This project aimed to (a)
investigate the effect of dam amendment in Stream Chi-Chia-Wan on water quality, (b) monitor
the water quality in Stream Lo-Yeh-Wei, 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 is good enough, 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, several suggestions were proposed: (a) in the short term, the
monitoring of water quality is necessary because the agricultural activity is still in progress, (b) in
the long term, the removal of nutrients from the water of agricultural discharge could be
effectively achieved by the land-use and travel recreation management, and additionally, the

automatic monitoring of water quality are also recommended.

Key words: The Formosan salmon; Stream Da-Chia, Stream Chi-Chia-Wan, Stream Ko-Shan,

Stream Lo-Yeh-Wei, water quality monitoring.
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g%gﬁi%ﬁﬁ@@ﬁ$%ﬁw@ﬁ*MMBiWW%$1%&’ﬁﬁméﬁ
4+ BRI 4y e KR Y pHJR 4 216.0-9.02. Y (4 3-2) (European-Parliment, 2006) » = 7%
EERRP RT R FIREE R PRk Y pHIE 4 76.8-8.02 FF(#£3-3) 0 &
B T iR nerpHE A 30637847 & ¥ ik kk ok ik o "f’f A SER R ) Rl
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HaBE REnrg P e YV RENIE §RERPETR > 42 55K
kP RIEFZETRERS -

KR E R EE PR e e B TS (2 1998) 0 § B KR LR
RTR > FAFEINERCLRE > RERET 3 LE G S EHEL215R (£ 3-2)
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Bo FTERRELG 5#HENI53R 0 2 FHOREREHEL6.9E(£3-3) c ¥ RIET
KB A FRFAENIR %? KB AHERI5T 18R » H ¢ x .'7—"“/"?%71"}3 BLE
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#k) ~ 1.47 mg/L(110/04F 2% % ipl=k) 5 1.73 mg/L(110/02%% % ip|=k) ~ 1.05 mg/L (110/042%
£ ip|zk) 3 1.87 mg/L(110/027F 255 T #5iplsk) ~ 1.43 mg/L(110/04 7 5 % #5iRl =) ~ 6.7
mg/L (110/06F ;% T #iplsb) o pe G EE B L@ B o % it 3 RRAMAT LR
BRI L AR BRI R TS RERY Tk AL HA B FEP
B R e

F (5 1998)F sk 4 R T a b kY B F R IOT2 mg/lo < RPE
ERRE BT ORFIRE Y Sk MA R R E MY 15 mg/L(#£3-3) ) - REEY T AFR]
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AR B AR RERAE NP E AR BF LR PRIRLE FF R
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PIPEEFLERFHBE G AL P LG EE K F 2108/11% 109/10 0 H 3%
B oAEd 3.96% 2 21897% 0 FRHF BRI EokEH kY B BARER R
109/04 ~ 109/107% | 42T % (& 5 F 25 iLpl=b) L B2 Hc® > Bpm %l 2 ¥ R e
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B (f3~ & 1998) - 110+ X & g ¥ § A& & 4 %+233.4-250.4 umho/cm » T X # % 166.4-
221.2 umho/cm -

AT A AL PR T4 ¥ R o0& L ASNTUZ T (3~ = 1998) > 110+
PERBE Y ASNTUZ T > fiflec L S R R ¥ FRE -

WMLl HP R - ERF MREBR FRERDNEE < BB ER
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FzF kFER

(

I

—

Bk S ERARBDAF AImg/LUT o PR kR 420 41.07~47.40 mg/LRF > & BIE R
DBt w Y ORIEE R 4 300.49 mg/L(— BLHE ¢ PFRIEE)~1.15 mg/L(R AR E) 0 T L &
Pl E % 307 mg/L-110 TER LA MBF #cE > 2 P ARBENT > FpoE
(110/06)#x % - #1#¥20.51 mg/L; & ¥ k& # [ ¥ 7.0.02 mg/L (110/02— 53 ™ 53
#)~0.08 mg/L(110/04#. 4. 5 Bl=k)» T L & ¥ M310.06 mg/L; AL Bk R 4 £0.02 mg/L
(110/04 — B3 + 75| #£)~0.04 mg/L (110/04 — B3 = #5:p k) » T X & ] % 0.02
mg/L(110/0638. 4. - iP|5£)~0.06 mg/L (110/10— 53 + #5ip| k) o
DR PRE 2 CRTE B

BI3-312 RI3-43% Lijg 2 RE2 RFTE RIS E > LEZ PRE2Z pHE W 3=~
FEEIRE P BBRERG B RPEAR O PRBERRAER D Y PRE
e ? R wAREER EREGE PSS RIERRIEARE T S o ¥ ok
B2 ETREMREMALEL - REE 2 1098 B ORAEE FE FIREE M 3
NoRGERCL o EREA RS R FRBARE S > ET|974NTU S £ £110F X
ERGR T A ASNTURFT » T X ER S PRERS o LJER EREZ KRG BN

S RFE OV RBESZRERL S PV RN LEEPREZ R R PES T
A EIRZ B R

L2 R E . TR ER P B Y RIPIE > LA P E 4 >10.4 mg/L(110/10 L
AP E)~2.38 mg/L(110/02 L E R 2k o EEARGERIE ] BT LR s vE B Y S RENE 0 A
0.4 mg/L(110/104: -k & iP| #)~1.82 mg/L(110/024 -k & il xk) » Lo PRE R » = Fo
B AEBER > TR AR BA cHFERE JETERRKHE 2
ErA

THERFER X ;B ASug/lz ™ » FHMARTABRAT ER PG M ET
£ R T 4 ve kK A 50 pg/L

Lidz & BOER B OYER AR LA 4 303.04 mg/L(110/02 L jE R 2 )~3.70
mMg/L(110/04 L& P =) o BERE R Lk ~ PAREPRI B B 20— RAEIN o F B Ap Rk
WY DERR RS CUEAFTIRIEEEFRI T EH e o

BEEL BT R Lo 2 KA E AR 4 3 0.03 mg/L(110/04 £ -k E R 2k )~0.12
mg/L(110/02 L pl=k) > T X &L B FEPN FEERIBEH AR ARA LRT S
FE AR ARG R CEARSE CBETAL o LEEEEPIRRERT
WAL B 4 200.78 mg/L(110/02 .1 & i) #-)~3.36 mg/L(110/06.Li & ip| =) » BiciE 27 = 7 %
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v

¥k ER

(z)81Fw iy b # 3 2 K FE R
B13-44% BI3-56 5812 F w e B % b 2 K FE R % o Wy % 34 ¢ 3095212
Fm e Gy Rw i (52 R AR o R ABGRAF AR HIT LR L
OUEMH2) >~ Z BUEM3)E A LM EFHRE A TR R -
FEGRBLRTAFESE ST ETREMBRRBER L RARLT PRk R AXE 485
M AERLE ERM B THRA S cn AEBAKR Y K3T0.6mg/L A
fis Bk & 37 301,00 pg/L(110/028 4. & iRl=k) » & & Jk & 4 570.02 mg/L(110/02= L4
B 2E)~0.09 mg/L(110/04+ L& jEip|2k) » T L &4 431 p0.02 mg/L(110/10%¢ L & JE ]
#£)~0.03 mg/L (110/10= BLiERlsE) - TRl % kw5 £26~10° A HRBF ER ¢ 1F
BTE FET PRGWAMIERS B IVRE LAMAE > THRBE RR € FH
O RFEFERTEGD B o T6210" A EGRBIEISEFRAE BT S W
AREN* RN ERAR RARBFERSLAEBF 2 £ F (Kuan et al,
2014) - HepZ R P AP RE L % o
BrEZRGSEEDEZ D > ZPIHAEEF ERLIERERS kR LFER
BEF22mg/L; 99E 2 (SehE Rl R RR LR FRP BN 20.170.5 mg/L2 0 &
TR F BERFBRT > PR v i 5 ED] - ke
(I)RELE2 ARFELRFER
1. BI3-572 BI3-695 B E L~ @ MWL KFEPRIES o TRIPIHA S RBE L E T

N

2L(#201) ~ & @ & WL T (#202) ~ 25 K (#203) ~ § B5E T 25(#204) % & R BOET 5(#11) > &
VOB G R (HA) ~ B LK (H8) ~ F OBBIE(HO) s v P Bk o H ¢ 25 R (#203) ~ ETE
(#204) > & pl=k % ¥ F B A% 1T 2 £109£ 107 #7H 2 K WL T MHIL)FHFE &
BB PRI R G R 2 BBt S E110£20 R BB B RITHRE
Beend ekt § R g o U E BT R LK AR B8 RAERS BT R

Pleb e i A 2 the %> MpEteRlEF 0] 300.05 5 L4k gy > BLEA JEIn-KE 2 £
P B%4rd312d ¢ W R HT R YA I 2 piE-] >00.05 0 T iERE T

PE PR WAEET RS RES 0 7R WIETOEE £.264.8(uS/cm) 0 @ = FIEE
FR E200(uS/cm) f 3 AREEARIRA o Fe d R T 30 G 24.6(mg/L) 0 P R WER] S

45.7(mg/L); @ BRI kg P R fEEES P ERF BT ORTRE > T ORGSR g2 iF

R

e °

o

s

(%
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F=F kFER
110 2 # R R ¥ k@ %L TR A 175 % &7 o pHE 11 377.36(110/02 % #

% T ogp] o )~8.38(110/02 25 sk gl k) o T X E L 7.44(110/10 & P F L v B
#)~8.34(110/10% 5 % p|=k) » RIF 2 pHEF b e . 572 & 4 £ & # §]6.578.52 b - §
B~idd “PERBRE S REENBREELE T % o f R B ASNTUZ T o F 2%
(#O) ~ 25 % (#203) ~ § 5% T P5(H204)F B PR LB SETAR B R TERTF
UTROYABERBVHUIER M - ARBER LY FREN > T3 5 %IET
BiER hp 8 F e A 4 > 6.44mg/L(110/067F 25 i%B|=k) ~ 6.7 mg/L(110/06F 5% T
Blek) AL R R 4 4ot 6.4mg/L(110/06F 25 iR =E) ~ 7.18 mg/L(110/06F 2%
FEplEk) o HARE AEEN 5 110F B & § B A 4 >50.01 mg/L(110/06 % L ;%R #)~0.09
mg/L(110/06 % i# & L v ipl k) - BEfL B 110# B i) ¥k B 41 >20.01 mg/L(110/04F %5 %~
#5ip| 2k)~0.07 mg/L(110/10% 25 ;%™ #5ip|=k) o

B f kENE R b2 FRpL Bk B 4202533 mg/L(110/02 % @ F L T R #£)~89.53
mg/L(110/06%% sk ji 2y s ip k) » 25 sk i o 2L e RUE B S B o JRIPIBIARIT R o @
# s plin BE o

FRApARIMY NERARIAA CHF IR EEEFRI T EH 4y - B F
BEgd %R dh 1K32.0 mg/L o

ERT B AR R S S E S G s 35110 L ERBEE 2 G 2R
=35 ALK B 420 1.06 mg/L(110/02 % @ & L T iRl #k)~3.36 mg/L(110/04 %% Sk iw
BlHE) T A EREF M3 mg/L o

H)J%&ﬁiﬁﬁ%%?*?%ﬁa@ﬁéﬁ

T - RFEE BT ORFEREERE S EFNA E 0 R HRE LTI
ﬁggﬁuﬁﬁﬁé%ﬂéﬁﬁﬁ’ﬁiﬁﬁfﬁﬁﬁ‘ﬁﬁﬁﬁﬁﬂﬁﬁﬁgiﬁ
FPRREFT Fhd AP HAPMARRE R 17T ERE R AR AT SR T4

M2 e kTR AR FRRELPFIFEFCE O RNGEADEER(
#3-4)

WARITT £ = FEPCFT RRleb o S RFLTE S DB B S TR
AEE S 2 ko B ¥ kR INEE E o Bk R By 0 BT T B R GAR

$ L
COREKFRE B R A RERABBE T AEERS  FREAPE T
B PRATERB IR AEE T F R (3797 )4 (10727 )3 F S { kAL
TR SRR b KT R KRG 2 A it o AP Rl 5 BB
L@ J%6.9°C(2021/02)~ % B B F¢ L @ ;%19.4°C(2018/07) » L 2R & % g = 135(RE L
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fﬁ; KR R

E)MISA(BL A 2 )C ~ A% 8.46( R H EE)VI186(BL A ~) TC o Xt T 0l T L 493
ERB TR L F E13717°C ~ # 2 67127C
BLETT # AAERE C TARBRE IS > FRPCRT RRlER TR R
WRT R EEE B RF T A 0.29(F L JE)0.45( R & L) mg/L o kK
& %L Fv @ JEN.D(2020/10)~ % B & % ¥ k& ;%3.35(2020/04) mg/L > I A i B F B L
0.84(= EL3E)~1.1(F L & %) pg/L > £ K & v L F JEN.D(2017/10)~ 5 & (& B 4 &
5.97(2018/07) ug/L o » 2 4% K-KR-RFHRE > M2 P B B % - 8-k plpe
FAREE 2375 10mgasN/L B P R gy A & 2 kAR R F
EREMEI2mgasN/Le I T AEAF RF k2P F 0L 2 NP2 B 7
id IERRARR  AZFF Ak I RFERRIFEPES o GwE T U
4 3ok MAt4pgasN/Lo B 2 SR 3T 5 i 8P 0] 1 30pg as N/L» ‘g1t 8 o] 31 50pug
asN/Le SFEIRE KR RIS * ~AEAE & -RF ~ 02 BP PHARM 2R 23k - RFE
ELRFPORT RRTEREE i@ F J B k15 mgas N/L» 3 & 52 mg as
N/L> & A pe @ § Bld R ko30pgasN/L- & 54ugasN/L> @ & 4+ £ K Rkm
FAEAES BT o
P RALBRE ETORFERERER T P B F AP ERER EEITT £ TP
Bdp2 7 BEF(F P EELE/ALHK)00)2E - H P BRI BEFYLLT% A
BEELARBF T PERE ERARFEALS S, > 2 P EFRE- T 7
s Ap B AR BE 1 E ST BT 08 0 L R R
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% okFER

I~BwmAER
3
RFTERSERT > FBE R BRI R A IS Rl ER T A B AL
BRI SR FRE S PRABE R EN BRSBTS 52
EBL e
CERETRZFAB G o P LI EE B LEEMANH v R - REEY T RRRE 2

4)3 Eév‘/;‘—El'J B rTJ %‘ ER VB R lF‘fL"\_v FORE G R %'i(px RETRY ’%

%
ﬁ%%%é%ﬁﬁﬁ&ﬁ%gi’gi?ﬁﬁﬂ%ﬁ@im@u;$ﬂ¢€ﬁ$;ﬂ
LA ES B LER LT B EREP RS AR BRI M AR
ARkIRG G ERSR Y ER R F o Fla THGBR AT LT RH
R R RENG - TARBRZEE
FHERLAGAT LS E10048 B Fl- BT 5 B 1 AR 0 5 IRI0A P T
BUERANEE 37223 pug/LiR > (5 2109F B w ¥ (pfE 2 HRERN S 21104

BEFTR > THRBEER Y MOTERE TR RS -

SRl E JE e ) R R L B R 0.83 mg/LEE B3 1Rk & 6.036 mg/L > diip

ARRE BH 1S TXERABMKRBLR. PRI D E R PR R AR
AR ORFFER CHRBAGRFERF FFEEF LR RFHADE G AT
Feli @ JZ Bk % ££108/11% 109/10 » #3% 5 F# d 3.96% F < 3 8.97% > 5 FHEH T H 4

52 Bok® oo ok G EUE A £.109/04 ~ 109/1077 R B HT 25 (¢ 7 F 2% LR k)
(R 28 Bpor bl RGP RBERBELE -

C110E P X ER L GE R PORERI AL RE R 4 200.84-2.38mg/L ;LR iR E B TR

R @ RRER BRI BT R R BMA S o LR BOREL A BT 2
FeBER R RPERE BRSBTS EBRE AAREE
B 3-p 110/05/204= ik Fl » T X Bl BER T3 TR P AL ER

-

0.4

ETTRN

mg/L °

81X E T o 3 2 E F R R ELATIO9E 2 150 el E(H2) L - BLHE(H3) 2 B A

i(#4)3 RIS PR F kR LR R P A/82.2 mg/L¥E ] 20.170.5 mg/L2 - AR
BEREPAE T > B ¥ wiRET FE T - T

>S1

CERF RERNEMH201)E e P E LT (H202)E R0 ST T REM LI RELZ G5

E Y B HARPIRTFIERER O G FTRERS > J MV P EREEI AP
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Fz% kFER
FRHERETRATE S PP o

FRRET I RE A RS FRAREELE I FRE LR

AR BE(H201) 47 % P F LT (H202) B 0 vt F ERE kR ] 0(#203) S F PR E T 5(#204) 1K o

11ﬁ%ﬁﬁﬂ%wm$?&%’ﬁ:?ﬁﬁﬁw%?%ﬂ%«?@ﬁw@%%ﬁﬁ%
TRCRLEEINA R REER 0 7R AT I9E Y £264.8(uS/om) 0 @ - FHEF A
200(puS/cm) 5 FREERRR A o Fe L JET 355E A 24.6(mg/L) 0 & B B IER] 5 45.7(mg/L)
TEEMA S o 7R Wk IR 8RR R ORI T RS R E g

12. 1107 X # R #-g LA - SUFA ML > PRI s LiE - 3 LIE - 5T S RET
i
TRE

13. 464 PAEL R B BV K2 E2 KR ARBFELTARAFT ZBAF
EEA 0 FEY BR H B AR B 11T E RS A BRSNS SRR G

X

|

)

- X2 ERIERET 0 PR TP E R S AR D YRR R

Rt

44
74
"

4

i@gyj(%f’ré/?%’ MEEDFiRB 2 PEIEIFREITRE ORI AAFERL LR

L F13¥17°C ~ A4 6~12°C s B AL L2 mgN/Ly THEBF 8 54ugN/Ly 12

PEFE R RS S AEAEL FT o
(= )2

R R S T FHERBRFRES RS > Tid 277 72 &

PERERE > LT

1.2 ¥ 72k

APHEM C 2B R T B 2

FRPESE C RA B E S R
FIA G0 I AersE o 2 R A FRARE VA k R K
AEERE AMRE SRRRR Y S R0 T E SRS A RS ST
KL FWARAIRR G R RO AR  RIEHT HE R T R
o X EEEE IR FHE I GRIT WL AR F I W AER L
MR R BT

FEd RO R RIS RS RPN AR BR TR AT - RANEE &R
PO T ROKFRES I E R S ERSHE AR CLTARRT ZHe
FEE o EHKEB D 2O RRFIEPHE AU F L FI3VTCHM L 6012

f

C, WHHBEZRAEL2mgasN/L W™ ~ TAREBERAL S4ugasN/LLT

MEPEHAER EEr LR TR SRR A T o
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FZF RFER

2.E W iEk
APHEM 2R R TS B T
RS Y A RS
REERIAAED et K - ERTRCBREpHE » Faoff & THKE
~$7NOs ~ NOz ~ NHa* 2 5 ak R - BV L F R TR .
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Kuan W-H, Chen Y-L (2014) Land-use type of catchment varying nitrogen cycle in an
endangered salmon inhabited stream. Environmental Engineering & Management Journal

(EEMJ) 13
Sherpley A (1995) Fate and transport of nutrients: phosphorus. USDA, agricultural research
service, national agricultural water quality laboratory, Durant, Oklahoma

Wischmeier WH Smith, DD (1978) Predicting rainfall erosion losses: A guide to conservation
department of agricultural. U S Department of Agriculture, Agricultural Handbook 537

TR hAH (2003) ABE RRTALERELR. P ANYSEFEHRFOFFAL

F2
£ 3% (2020) FTAE EIMB 2 A KRS A S E BT L IEY . R SAA B E
TR L ®m

7 4 (1989) B4 aRE R RY. FrRREL ¢ TS

N

)‘f’ '}"i"l)ia %‘E)sl)v}ix

3

o7

%1‘5

WAL (1997) fo4 3 & 22559 & 47 2

m (1998) = FRERABEF L TORFLER. PRNYEFIRERTOAF]F

113

_/:l.
I
P (2003) = FBEL A B A AL A RRBRT2LAY. PRIV EF L
]-;‘:]i‘ [f],gn ff; -

Fss = (1998) F s Re-EiZ KR-REER A2 RGEAG(n) pPRRNFEFZH
Ry P g2

DIRECTIVE 2006/44/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of
6 September 2006
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KFER

GRS

% 3-1 ¢ o KM EZ RS

AEE

Ao piE £
H*E & AR T ACRE AL i ALk B AR(TP)
& (DO) (NH3-N)
(pH) (BOD)( mg/L)  (SS)(mg/L)  (CFU/100ML) (mg/L)
(mg/L) (mg/L)
6.5 11 0.02 1/
7  6.5-8.5 1 25 1 7F 50 BT 0.1+
t ns
5511 0.05 1/
¢z 6.0-9.0 2 25 5,000 i 147 F 0.3 m™
H ns
4.5 1
M 6.0-9.0 4 1r217r 40 1 °F 10,000 & 12T 0.3 m™ —
I
7 6.090 3m‘t — 100 2 7F _— — —
BRI
A 6090 2} — — — —

#£ B 3

EEEEILE T MMM?— AL RE S CERE S AR YRR [
/'Lﬁ;‘fﬁ}‘/ﬁ‘
kA RO T U R

RN
AE S

¥

;fp PRI S

(L kiR

TR B
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F=% kFER

I

4 3-2 BP T2 kb d -k AR (2006.9.6.)

e #E A i
K ETIE P
bl A bl A
B E(C) 1.5~21.5°C 3~28C
L 50%>9 50%>9 50%>8 50 %> 7
% % (mg O2/L)
100%>7 (6 mg/L 11 ) 100 % > 5 (4 mg/L 11 })
pH 6~9 6~9
&5 F 48 (mg/L) <25 <25
BODs(mg O2/bhl) <3 <6
AEFL B (mg PO4/L) <0.2 <04
I A pa B (ug N/L) <3.0 <9.1
PR T
<41 <20.6 <41 <20.6
(g N/L)
# % (mg N/L) <0.03 <0.78 <0.16 <0.78

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

%03-3 < RBEE EIBE BT ORFHRE

BB N EEE KT K

kD P, EHRE P AR
% % 10.5~14.5C -
5 (C) FERAL TR % % 13.3~15.3C -
Bl f 2R F % 11.3153°C ~
% % 6.9710.9°C
% ¥ (mg/L) 7.5 0.1 T
AL ¥ (mg/L) 37.5 15 1T
LA F (mg/L) Es N 0.03 1T
Bak(mg /L) 2 0.15 ™
2% 3% #£(mg/L) 22.5 1 T
ABTHED §
PH E 6.8~8.8
1
AR T 6.5 11}

7% % (mg/L)
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% 3-4 - FHEL LR FVORFHRER

B 45 8040 B AR R

A KR (°C) AEHE (mgN/L) LARBE (ugN/L)
%+ % 10.5~14.5
. 13.3~15.3
B {2 ©F 15 T 30 1T
# % 11.3~15.3
% % 6.9710.9
e S AL 4 3%:5-17 2 1 E 4 %:50
J‘
R i i : 7-12.5 GEfL:30 14T
TR 1.5~21.5 - 3 T
A * RORRT - 10 7 °F 100 ™
% % (3-9 * ):13~17
i‘ 15 Jf_,__g | E( ) 2 1 F 4 11T
F % (10-2 7 ): 6~12
S RPEE R RY RV R A LD R
#oMEs S (1998) R F-iEinz KRR EFE R AAZ R BN E(2). PANFEFZHR BRI

w3

*: DIRECTIVE 2006/44/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 6 September 2006

+ A RIRES
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ZF kFEaR
F 3-5 A RORIFOREHRE( G REEA R TORBIFL AR AR SRk s e ok s FEK
oSt S WA 2 R B R A A KRR

I P bk PR H i
A e % (NO3-N) 10 mg N/L
LA % (NO2-N) 0.1 mg N/L
% % (NH4+NH3-N) 4 mg/L

(FEA KR 7 Feledh B s § 4 KK Rk TR )

A 4758 P PR AR P ES
aka Egatl o 4°C 4 R
i 5 9 5Y & b 4°C 4
LR LI A P Y ® e 4°C 4
AR PTG & W HY b 4C A R
i R SR € R PRPH <2 % R 4C 4 R
I PR 1+14% B AR R % 2 gL Ig Y % b 4°C 4
R PTG & WY & o A°C 5 B
# 3 PTG & Y .
BT B i g SRR I K RPH<2 0 % e 4C 4 R (H BT i%)

(FR Xk TREREFESY)
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P =% RFER
% 3-7 HE g ELE
w5 L i b AR (SR ) 7 ¢(m)
#2 Fed, & 5% Feul @ % E 121.30750 N 24.39804 1927 m
#3 - B = REE E121.31012 N 24.38214 1787 m
#4 Bt = FHE E121.31191 N 24.36768 1743 m
#5 ik = RBE E121.31382 N 24.35446 1727 m
#8 B L B Lk E 121.30897 N 24.35813 1786 m
#9 7 %k 7%k E121.31030 N 24.34752 1776 m
#11 PR WIET FREE E121.284407 N 24.32128 1615 m
#12 - BUF L F = REE E121.31163 N 24.36384 1762 m
#13 - BETE = RBE E121.31173 N 24.35979 1712 m
#17 LR BT B i E 121.306478 N 24.35870 1795m
#201 BE EELE BREEE E 121.34758 N 24.39468 2309 m
#202 RPE LT 7 k% E121.35241 N 24.39180 1945 m
#203 2k 7 %E E121.34144 N 24.36905 1874 m
#204 FOEET S 7R E 121.32397 N 24.35185 1752 m
A6 g = RBE E 121.30859 N 24.37730 1809 m
B1 =N 4 = RBE E121.31053 N 24.37438 1768 m

(TR %R 2T FH)
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% 3-8110 # 02 * 73 % ik A 47 #cdp

=5 #* 4 Bikp B pH FL R BE R Si0;
i /p C uS/cm mg/L NTU mg/L

#2 Fedi gk 2/1 6.9 7.86 196.1 10.86 0.22 2.94

#3 - B 2/1 9.2 7.96 237.5 10.33 0.26 3.05

#4 oI 2/1 12.3 8.37 244.0 9.50 0.30 3.27

#5 ik o 2/1 9.8 7.99 233.4 10.29 0.25 3.38

#8 B Lk 2/1 7.7 7.77 215.1 10.51 0.57 3.44

#9 7 2%k 2/1 12.5 7.94 276.9 9.17 0.48 3.48

#11 PRIET 2/1 11.4 7.94 265.5 9.89 0.29 3.53
#12 T 2/1 13.4 8.45 245.4 9.01 0.38 3.30
#13 - BT 2/1 12.3 8.10 250.4 9.46 0.52 3.27
#201 REEELZ 2/1 8.5 7.74 160.6 10.65 0.36 3.61
#202 B E LT 2/1 10.3 7.36 141.9 9.63 0.50 3.54
#203 %k 2/1 9.6 8.38 518.3 9.99 1.10 3.15
#204 TR S 2/1 12.7 8.18 261.8 9.07 0.34 3.62
A6 NEp: 4 2/1 8.3 7.69 146.4 10.21 1.14 6.12

B1 #oKE 2/1 10.8 7.88 110.3 10.10 1.59 5.54
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5 #* % Hp g NOs™-N NO>-N orts cr PO43> NH4*-N TOC
v/p mg/L ug/L mg/L mg/L mg/L mg/L mg/L

#2 FeliF ok 2/1 0.59 0.90 32.49 0.59 0.02 0.07 0.62

#3 - OB 2/1 0.58 0.50 42.68 0.29 0.05 0.02 0.56

#4 B d 2/1 0.60 1.00 46.52 0.37 0.04 0.04 0.92

#5 Rk 2/1 0.58 0.90 42.87 0.28 0.04 0.03 0.65

#8 B Lx 2/1 0.54 0.80 37.12 0.18 0.03 0.02 0.52

#9 7 %% 2/1 1.88 2.10 40.17 1.79 0.04 0.03 0.81

#11 PR RET 2/1 0.71 1.10 48.78 0.57 0.02 0.03 0.89
#12 - B 2/1 0.59 1.10 46.49 0.29 0.03 0.04 0.54
#13 - BT 2/1 0.59 1.00 47.40 0.46 0.04 0.02 0.73
#201 RE A EwE 2/1 0.47 0.60 29.85 0.85 0.04 0.03 1.51
#202 3@ E LT 2/1 0.47 0.80 25.33 0.63 0.06 0.03 1.06
#203 Bk 2/1 1.73 0.60 76.02 0.90 0.04 0.03 1.37
#204 7 ET R 2/1 1.87 1.70 37.38 1.53 0.05 0.04 1.18
A6 L 2/1 2.38 1.00 19.25 3.04 0.12 0.04 0.78

B1 #okE 2/1 1.82 1.90 10.44 1.72 0.06 0.04 1.36

(FR KR AT )
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% 3-9110 # 04 * 7 % A 47 8y

5L #* 4 Bikp B R pH FEL R BE R Si0;
i /p C uS/cm mg/L NTU mg/L

#2 Feld Gk 4/7 10.3 6.90 197.6 9.87 0.45 2.55

#3 - B 4/7 15.5 7.53 229.1 9.39 0.28 2.94

#4 oI 4/7 16.3 8.03 242.4 8.93 0.67 3.12

#5 ik o 4/7 14.4 8.10 237.6 9.96 0.39 3.29

#8 B LR 4/7 14.9 7.66 218.5 9.36 0.48 3.32

#9 7R 4/7 22.5 7.96 338.3 9.20 1.24 3.49

#12 - U 4/7 16.1 8.06 242.5 9.68 0.76 3.14
#13 - BT 4/7 12.6 7.89 248.9 9.55 0.30 3.01
#201 REEEWAE 4/7 13.4 7.77 175.9 7.03 0.41 3.34
#202 BE LT 4/7 14.7 7.53 148.3 8.30 0.36 3.18
#203 25k 4/7 16.8 8.17 514.7 9.13 1.60 3.18
#204 TR 4/7 19.5 7.77 316.3 8.20 0.28 3.24
A6 NAp: & 4/7 17.6 8.04 149.0 8.92 0.99 5.96

B1 oA 4/7 16.5 7.80 111.4 8.75 1.76 4.99
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5L * ¢ B p NOs™-N NO2™-N S04* ol PO4* NH4*-N TOC
/P mg/L ug/L mg/L mg/L mg/L mg/L mg/L

#2 Fe @ % 4/7 0.40 0.50 29.22 0.77 0.83 0.09 6.04
#3 - OB 4/7 0.32 0.63 39.48 0.81 0.03 0.02 2.58
#4 B d 4/7 0.26 0.74 43.43 0.61 0.03 0.08 0.91
#5 ik a 4/7 0.34 0.49 41.07 1.15 0.03 0.06 0.86
#8 B L 4/7 0.27 0.76 36.46 0.50 0.03 0.08 2.34
#9 7 %% 4/7 1.47 2.89 47.81 2.01 0.03 0.04 2.09
#12 - BUF L F 4/7 0.27 1.27 43.61 0.49 0.02 0.05 0.72
#13 - BT 4/7 0.34 0.91 44.71 0.68 0.04 0.07 2.08
#201 REEZWRE 4/7 0.18 0.65 31.61 0.59 0.03 0.07 1.29
#202 3@ E LT 4/7 0.32 0.74 26.32 0.56 0.01 0.07 2.37
#203 2k Sk 4/7 1.05 0.50 78.02 1.16 0.03 0.05 3.36
#204 7R S 4/7 1.43 1.86 43.16 1.48 0.01 0.06 2.36
A6 L 4/7 2.20 1.62 15.99 3.70 0.10 0.08 1.44
B1 PoRE 4/7 0.84 2.43 6.82 1.19 0.03 0.09 1.32

(FHR kiR 277 T
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% 3-10110 & 06 * 73 i3 ik A 47 #cdp

5L #* 4 Bikp B R pH FEL R BE R Si0;
i /p C uS/cm mg/L NTU mg/L

#2 Feld Gk 6/8 15 7.86 121.5 11.84 0.47 2.08

#3 Z B 6/8 17.2 8.15 155.5 10.01 0.39 2.50

#4 oI 6/8 18 8.03 166.4 9.89 0.35 2.53

#5 ik o 6/8 16.5 7.57 179.8 9.81 0.62 2.85

#8 B LR 6/8 15.8 7.81 180.1 10.59 0.78 3.02

#9 7R 6/8 19.4 8.18 402.0 9.55 0.57 3.27

#12 - U 6/8 17.4 8.12 168.0 9.81 0.67 2.69
#13 - BT 6/8 17.4 8.01 175.0 9.52 0.38 2.72
#201 REEEWWAEE 6/8 15.8 7.61 168.3 10.22 1.07 3.48
#202 BE LT 6/8 16 7.5 163.1 8.89 0.27 3.27
#203 2%k 6/8 18.1 8.08 381.4 9.32 2.3 3.29
#204 FEET 6/8 18.5 8.18 508.5 9.48 0.56 3.28
A6 NAp: & 6/8 16.5 7.73 133.1 9.91 1.1 4.82

B1 oA 6/8 17.7 7.35 119.7 9.58 5.22 4.94
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5L * ¢ B p NOs™-N NO2™-N S04* ol PO4* NH4*-N TOC
/P mg/L ug/L mg/L mg/L mg/L mg/L mg/L

#2 Fedid ok 6/8 0.54 ND 19.39 0.76 0.02 0.02 3.88
#3 Z B 6/8 0.54 ND 26.83 0.62 0.01 0.01 3.25
#4 B d 6/8 0.56 ND 29.31 0.57 0.02 ND 2.37
#5 ik a 6/8 0.66 0.47 34.83 0.60 0.03 0.02 3.05
#8 B LE 6/8 0.62 0.52 63.30 0.54 0.03 0.01 2.61
#9 7 %% 6/8 6.44 6.40 30.23 5.46 0.05 0.02 3.09
#12 - BUF L F 6/8 0.55 0.64 32.03 0.59 0.03 0.02 2.73
#13 - BT 6/8 0.53 ND 31.76 0.63 0.03 ND 2.63
#201 RBEEZWIE 6/8 0.55 0.03 31.23 0.72 0.02 0.05 1.88
#202 3@ E LT 6/8 0.47 0.89 89.53 0.77 0.02 0.09 1.83
#203 2%k 6/8 0.96 0.67 59.70 1.00 0.01 0.04 2.19
#204 7R S 6/8 6.70 7.18 20.82 5.09 0.06 ND 2.64
A6 L 6/8 1.75 0.18 13.23 1.62 0.11 ND 3.36
B1 PoRE 6/8 1.65 20.51 19.39 2.11 0.07 ND 2.56

(FA kM AL FH)
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5L 24 Bikp ¥ B R pH KRR b F i Sio,
L C uS/cm mg/L NTU mg/L

#2 Fel @k 10/6 13.7 7.96 182.5 9.28 0.54 3.72
#3 - OBIE 10/6 16.9 7.93 214.2 9.01 0.27 4.22
#a Bt 10/6 16.2 7.8 211.6 8.55 0.66 4.29
#5 LB 10/6 17.5 7.95 200.8 9.11 0.71 4.54
#8 B Lk 9/14 17.9 7.78 162.9 8.63 0.8 3.89
#8 B Lk 10/6 15.1 7.9 180.9 8.63 0.65 4.74
#9 F B%iE 10/6 18.8 8.34 290.0 8.34 0.84 4.33
#11 PR WET 10/6 18.6 8.30 251.9 8.39 0.34 4.59
#12 - B E 10/6 16.2 7.77 212.6 8.92 0.30 4.32
#13 - BT 10/6 18.1 8.04 221.2 8.70 0.28 4.38
#17 BoLE S BAET 9/14 17.5 7.76 163.3 8.72 0.88 3.83
#17 B oLk BLMET 10/6 16.6 7.62 161.7 8.81 0.57 3.82
#201 BE A E RN 10/6 14 7.46 174.7 8.93 0.29 5.12
#202 B E LT 10/6 16.3 7.44 158.8 8.37 0.54 4.96
#203 2%k 10/6 16.9 8.18 460.9 8.55 0.61 4.47
#204 T BET 10/6 18.5 7.99 275.7 8.88 0.37 4.69
A6 Sk 10/6 16 7.94 139.5 8.87 0.6 6.53
B1 oK 10/6 17.3 7.84 118.9 8.50 3.16 6.74
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s LU ik p @ NOs™-N NO,-N S04 ol PO NHa*-N TOC
/P mg/L ug/L mg/L mg/L mg/L mg/L mg/L

#2 Fed ok 10/6 0.53 0.36 23.24 4.54 0.10 0.02 5.32

#3 - B 10/6 0.59 0.61 32.88 3.09 0.06 0.03 2.55

#4 it 10/6 0.58 0.87 36.13 0.60 0.05 0.02 1.32

#5 ik 10/6 0.43 0.88 33.04 0.44 0.04 0.05 2.63

#8 B Lk 9/14 0.6 0.63 26.89 1.33 0.06 0.03 4.34

#8 B Lk 10/6 0.57 0.90 43.47 0.34 0.06 0.03 1.85

#9 b %R 10/6 0.43 1.60 27.60 2.52 0.06 0.05 4.32

#11 FREET S 10/6 0.61 1.13 41.56 0.80 0.06 0.05 1.67
#12 - B E 10/6 0.55 0.72 37.03 0.45 0.06 0.06 1.05
#13 b 10/6 0.59 1.27 29.87 0.53 0.04 0.01 1.16
#17 B LE- BT 9/14 0.60 0.84 28.14 1.78 0.08 0.02 4.62
#17 F LE- BT 10/6 0.69 0.47 25.99 0.59 0.05 0.03 2.78
#201 RFEE%IZE 10/6 0.52 1.45 27.38 0.65 0.07 0.01 1.24
#202 B@E Lo 10/6 0.49 1.08 73.81 0.63 0.05 0.04 1.57
#203 % 5k 10/6 0.64 0.94 40.77 1.00 0.07 0.03 1.68
#204 TSR 10/6 0.55 1.46 14.25 2.37 0.07 0.06 2.79
A6 i 10/6 0.40 0.69 7.74 2.29 0.12 0.03 2.36

B1 M3 10/6 0.40 2.24 23.24 1.84 0.06 0.05 1.73

(FR IR 23 TR
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%03-12 PR REE S REP O RT RHRERTBE t T
Btk i}
- Fel F JEH2 - BIEH3 BLA L #4
ZpiE

R 0.21 0.63 0.95

pH 0.13 0.16 0.78

LR 0.003 0.034 0.049

DO 0.13 0.29 0.72

g R 0.88 0.36 1.00

¥ s 0.05 0.17 0.25

AR 0.71 0.75 0.95

TR 0.40 0.38 0.80

B B 0.48 0.70 0.33

%% 0.57 0.15 0.59

R a3 0.001 0.036 0.13

% 0.27 0.55 0.42

B e 0.08 0.30 0.76
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A
AR
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BRI
| BN

— B EHE
2=

+5

excretion or fertilizer

~

NH,* = -

(b) (b)
(a) \ﬂ/
N-org

(a) mineralization of aerobic and anaerobic biodegradation of organic N
(b) nitrification in two steps

{(c) denitnification

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

(e) nitrogen fization.

B 3-2 ¥ % ATkiBAZ
(Kuan & Chen, 2014)
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Au - - Bu - BI

&=5 -9

21.0

19.0

17.0
&
15,0
BE

13.0

&

b
&
RN

N

Au RO TR ARG KA R R R 0 1 215C)
Bu : Fti~ & (1998)iF Ak 4 2 HiE & 1 *(17°C)
Cut = PANET & B BT A7 24 BE KPR EE A 1U(153C)

Al FRE 3722 b A KRR R B T r(1.5°C)
Bl : i & (1998)2 ik & 2 58 & 7 U5C)
Ol = FOREE &M BT 17 34 28 K PR R T '6.9C)

B13-5 A FikmiE R e
(FH R AT FAH)

--Bu .+ Bl — Cu

= -9

AU OFRE T R2 ARG K RERIE pH b r(9)
Bu @ F5% % (1998)i kAL 2 5 pH + *(8.5)
Cut = LT RBE BT 7 3 HRE K FRE pH 2 11(8.8)

Al BoE 3T 2 b g oK REEE pH T rY(6)
BI : Fu3~ 2 (1998) Ak & 2 3% pH T *(6.5)
Clt = FAEE & BS FT 17 4488 K T pH = 11(6.8)

B 3-6 FFFH Tk pH @0
(FH KR 277 FH)

(FH KR AT FHR)
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% T & (ns/em)

DO(mg/L)

505.0

455.0

405.0

355.0

55.0
5- 0 I L " i I L n
Q@ ® oS % o &)
o Q & & S S S S
N D N N N N Y o
Bu : 3~ & (1998) ikt 4 2 5 £ 7 & 1+ 'I(450 ps/cm)
Bl ft 35 & (1998):E Ak 4 4 ¢ ¥ 7 A T (120 ps/cm)
B 3-7 Sk Rim TR ES
(FAL KR AT F )
— Al - Bl e cl it 2 %4 -5 -8 —9
16. 00
14.00
12.00
10. 00
8.00
6.00
4.00
2.00 - :
v N % N v %
'\é\\ ’\é\\ \@\ \Q%\ \@\'\ \@"\ '\\Q\ ’\\Q\

Al D B TR 2 pEm R RIRER F T (6 mg/L)
Bl : s~ £ (1998)E 3k b 2 33 5 BT Y7 mg/L)
Cli= FBEL LIRS F7T I 2 F 80 LFHRERF &7 *6.5mg/L)

B 3-8 fHH FiLings e
(FA %R 2 g TR
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& B (NTU)

SiO,(mg/L)

— Cu e D Cseg o5 o e

Cut = FAEERRE BT 17 2R KPR R ER L S NTU)
B 3-9 AHH FEmgRER
(FH KR A7 T

o ~¥-4 -5 -8 -9
16.00
14.00
12.00
X

o
-\Q

7

b
&
\%

v

B 3-10 FH ¥ %L SOy BRI
(FR LR 27 TR
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NO,~N(mgN/L)

NO,-N(ugN/L)

14.00

12.00

10. 00

A AN
/ N/ \J\ N\

NG > NG >
s S S S
Bu : 3~ & (1998) ik Ak 4 4 A FL Wk B 1 (2 mg/L)
Cu: = PAEERRE BT 107 32 F 88 K R E A B L& 2 115 mg/L)
Bl 3-11 7 pEd % E5 NO3-N E % it
(FH &R AT FTA
Au — -Cu ke 2 1 —-5 -8 ——9

>
A S o) Qh\
N & § §

Aut R GT R b oK REARIE TR WOE R 1 rU(3.0 pg/L)
Cut -~ RAELRBF RT3 H RS KT RELARERARR L *(30 ug/L)

B 3-12 #FEd B iEim NOy-N & & i
(TR &R A FH
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-&-5 a8 .y
70.00
60. 00
50.00
2 40.00
=0
g
s 30,00
w
20. 00
10.00
0.00 . ‘ ‘ | | | |
N > v % 2 N N 8
\Q'\\ \Q(\\ \ch\ \Q%\ \Qo_,\ \@a\ \\Q\ \\%\
Bl 3-13 A B H B kit SO % 1
(R KR AT FA)
T el -4 —&-5 - 8 -9
9.00
X
8.00 it
8 A
7.00 A
6.00 ) a
5 5.0 P N
: B I\ »
£ R
4 ' ;

Bu : M5~ & (1998)ik ikAk 4 4 3 4 BIEA ¢ *1(0.01 mg/L)
B 3-14 fH» wEChEg
(TR &R 221 T4
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— -Au == Bu — -Cu e g -%-4 -=-5 -8 -9
0.90
0.80 &
0.70
_ 0.60
=
0.50
E
By 0.40
g
0.30
Au: FEE TR 2 AR G oK RRER B AR (0.2 mg/L)
Bu @ Fft5% = (1998)iF kAL 4 & 5 AARL Bk & 1 3(0.01 mg/L)
Cu: = RAZERRF FT % - F 8 # KR ERERER 1 '0.15 mg/L)
Bl 3-15 b ®iLin PO B
(FH il 457 T4
Au == Bu — =Cu e 2 -%-4 -0-5 -8 8 —-9
0.25
0.20
=
z
[=1]
E
%
-]
z

o o
N S

Aut 7R AR L § kR L 1003 me/)
Bu : i3~ 2 (1998)i kA 4 4 5 4 F kB '3(0.125 mg/L)
Cus = FAEERBS RT I PR K FTHREL FRA L Y0.1mg/L)

Bl 3-16 # [ 5 T kit NHO-N B % 0
(FR &R 2 A FH)

3-48



-9

—-

—-=-5

S

7.00

6.00

5.00

(/3w)DOL

L

* TOC i %

(FH %R 0 AP T

o
LI

B 3-17 1

3-49



Bz kFEM

23.0

— -Au == Bu = Bl — Cu Cl 4 =5 -e-12 -o-13

7.0
5.0
\ & N\ X \ X N\ X
& & & & ) 3 8 S
$ $ N $ N Ny N N

Aut FRIT R AR GCRRIRER R rY(215°C) Al BE TR ARe g R RHREE R T YL.5C)
Bu @ M5~ = (1998)i kA 4. 2 38 A} *YL17°C) Bl Bus 2 (1998)ik kAR 4 2 5B AT 5TC)

Cut = FHELR B FT IR B KFHRERER P YLS3TC) O - RFELRES BT I RS RFHRERERT U6.9TC)

pH

5.50

5.00

M 3-18 - RHHIM R G
(FA %k 0 28 FAY

— -Au — Al - = Bu - «BlL — Cu Cl -%-4 -&-5 - 12 -e-13

AU FER T R AR G KRR pH 1 rL(9) Al FRE 3T R 2 A f g K AR AR E pH T r(6)
Bu @ Ff 3~ = (1998)i% sk #t b 4 75 pH + *(8.5) Bl : 3~ & (1998)iE stk 4 4 5 pH ™ *2(6.5)

Cut = FHEE R RS BT 1% 22 F 85 K FHRIE pH 2 1U(8.8) Cl: = RPFIEE BB BT 417 35 H RS K FHEIE pH T 12(6.8)

Bl 3-19 - S5L4FEMcL pH %t
(FH R 27 FH)
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& € /& (us/cm)

DO(mg/L)

505.0

-=-Bu

ABD. 1 o o O O T T T O O O O O O O

405.0

355.0

305.0

255.0

205.0

155.0

105.0

55.0

— Al

N Ao} N > NA >
\“‘b\ \@’\ \@\ \“%\ \\%\ \\“\
Bu : 3~ & (1998) ikt 4 2 5 £ 7 & 1+ 'I(450 ps/cm)
Bl : 5~ & (1998)i= s ak 4 2 3 ¥ T A T (120 us/em)
B 3-20 - LM ec L BT B E
(FA kiR 277 T
- -Bl cl 4 -5 - 12 —e-13

13.00

12.00

11.00

10. 00

w
=
=

o

Cl:

Ni¢

o >
S S
S N N

N

Al D B TR 2 pEm R RIRER F T (6 mg/L)
Bl : s~ £ (1998)E 3k b 2 33 5 BT Y7 mg/L)

S RBELRRS RT P RR RTIRERF BT rY6.5mg/L)

B 3-21 - SUfMecd By BRI
(FR &R 273
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& K (NTU)

Si0,(mg/L)

— Cu -3%-4 -==5 -6 12

-o-13

0.00

Cut = RAEE RIS RT T P E RS R TIRER R R USNTY)
B 3-22 - BUFHMcE R ER
(FH KR - AT T

-¥-4 -5 -6 12

18.00

-e-13

16. 00 @

14.00 T

12.00

10.00

0.00 . . . . .

G
%%\

g w®
N N S

%z

—

L

B 3-23 - B SiO B8
(FA KR 2 g TR

3-52




1
el

NO;-N(mgN/L)

NO,-N(ugN/L)

25

20

15

10

.00
.50
.00
.50
.00
.50
.00

.50 ;.
H/

.00

-=-Bu

— Cu 4 -5 - 12 -o-13

Bu : 3~ & (1998) ik Ak 4 4 A FL Wk B 1 (2 mg/L)
Cu: = PAEERRE BT 107 32 F 88 K R E A B L& 2 115 mg/L)
Bl 3-24 - BLEHER <L NOs-N 5 % it
(FH &R AT FTA
Cu 4 —e—5

-0 12 -o-13

Aut R GT R b oK REARIE TR WOE R 1 rU(3.0 pg/L)
Cu: = REELERF FTHY - F BB LT RELAREAER  *30ug/L)

Bl 3-25 — BLIEHEM e L NOy-N &% it
(FHR*R 227 T
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SO, (mg/L)

ClHmg/L)

65. 00

-4 -5 - 12

55.00

45.00

35.00

25.00

15.00

x“(\\oo @q’\% x“%\% \“q\% \@\%
Bl 3-26 — BLIEHER T L SO - B % 1t
(FR KR~ 7 T
-~ Bu -3-4 -5 - 12

-e-13

o

Bu @ 55 = (1998)iF ik AE 4 4 5 & Bk A 1 *2(0.01 mg/L)
B 3-27 - LML Clhizsgit
(TR KR T A2 T4
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PO +(mg/L)

NH,*-N(mgN/L)

Au - = Bu — ~Cu se-4 -5 -o-12 -+-13

Aut ECR ST R A oK KRR PR WOk R (0.2 mg/L)
Bu : PR3~ = (1998)% kit & 2 AL B L & 1 *2(0.01 mg/L)
Cut = FEIEE &R BT 1% 3480 R TR RAR BIE R ¢ *2(0.15 mg/L)

B 3-28 — BLMEHERcL PO
(FHR*R 22T T

— -Au --Bu — Cu -3¢-4 -5 -0 12 -e-13

Au: BORFT R Ab@ 4K IR Z F R AR 1 rU(0.03 mg/L)
Bu [ 2 (1998)iE kAt 4 4 5 & F k& '3(0.125 mg/L)
Cu: - REEZERRP ETH 2 HBH R FHREL FER L *0.1mg/L)

W) 3-29 — BEIEHERM < NH-N m 5 i
(FAL kR 2FT 7 T
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— -Au — Cu == Bu = - Bl Cl 4

-9

250
230

3

s SN Al

A e e = it e et e e e ittt e T
W50 T RN T e e I
# [

13.0

110 ¢ - o Yl

9.0 ® A N3

@
7.0
5.0
W = v N W \J gv ©
N N & A\ N Ny Ny Ny

Au BT R b g KRR IR B 2 P3(21.57C)
Bu : P~ = (1998):F ikAk 4 4 FiE A+ '(177C)

Al D BR TR b 4R RRER

A& T 157C)

Bl : p5s & (1998) kb A 2 3R & T *Y5C)

Cut = FHELR B FT IR B KFHRERER P YLS3TC) O - RFELRES BT I RS RFHRERERT U6.9TC)

B 3-31 Lk g ROFIEPIEZ R R B R
(TR KR AT TR

— Cu Cl ©-Ab

9.00

8.50

8.00

7.50

pH

7.00

6.50

6.00

® o ® o A
o & ® & &
D N N N N

Au B T2 sk R AR pH 2+ F(9)
Bu : Mt~ = (1998): k4t 4. 2 i pH } *(8.5)
Cut = FHIEERBHE &7 1% 3 F 88 K FHE pH 1 11(8.8)

Bl 3-32 LiE - ROFIEPRIEEZ pH B R
(FR &R 27 T4

Bl : PR~ & (1998)iE ikt b 2 5 pH
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S

Al ECRR 3T T2 AEfE g KRR pH T *Y(6)

= 19(6.5)

o

Cl: = FAEE RIBF ET ]I 32585 LTS pH ™ U(6.8)
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% E & (ns/cm)

DO(mg/L)

050 --Bu ! 4 —=- 8 -9 ~0O-AB ——Bl
T R
405. 0
355.0
305.0
255.0
205.0
155. 0
105.0
55.0
5.0 . . - ; ; : -
& & & & & & & S
Bu @ [R5 = (1998)iF ik Ak 4 4 5 ¥ T &+ *I(450 ps/cm)
Bl @ 5% = (1998)i= dkAb & 2 5 ¥ T A T (120 us/cm)
Bl 3-33 L= RFERIHZETREVR
(FR KR 0 A g T4
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ABSTRACT

The Oncorhynchus masou formosanus (Jordan and Oshima, 1919) in Cijiawan brook
drainage area of Shei-Pa National Park is belonging to a special continental-closed type of
salmon in Taiwan area. Since Japanese occupied Taiwan, the Oncorhynchus masou
formosanus has been classified as natural memorial. For the present time, it is regarded as
a national precious fish. The salmon was listed as an endangered species by the Taiwanese
govemment in 1984. Both stages of strategies show that the preservation of the
Oncorhynchus masou formosanus is significantly important for its sustainable surviving.
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Biological monitoring of aquatic insects can provide important insights into changes in
stream water and habitat quality. To protect the habitat of the Formosan salmon, programs
to monitor stream quality using aquatic insects. The main goal of this research includes
long-term monitoring of aquatic insects and the surber sampler was used to collect six
samples of aquatic insects along the streams at the 9 sampling sites were collected during
the months of January, April, July and October, 2021. The rapid bioassessment protocol 11
(RBPII) and was a reliable method for assessing water quality, and a non-metric
multidimensional scaling (MDS) plot were used to show the composition similarity among
site-time samples, the plot indicated that the community structures of Cijiawan Stream.
Furthermore, it can provide the Management Department of Shei-Pa National Park the
guideline for the preservation of the Oncorhynchus masou formosanus in Cijiawan and
Gaoshan Streams.In this study were conducted on the survey of aquatic insects by Surber
sampler at 11 sampling sites in 2021. During one year of study, 68 taxa of aquatic insects
belong to 41 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.
Similar ranges of Shannon-Wiener’s index appeared among years. As the habitat quality of
the Wuling area streams were assayed by the rapid bioassessment protocol II (RBPII), the
evaluations of the Wuling area were between non-impaired and moderately impaired. While
a non-metric multidimensional scaling (MDS) plot were used to show the composition
similarity of abundances among site-time samples, the plot indicated that the community
structures of the Cijiawan Stream and Gaoshan Stream shifted to the same trends, and, from
year 2009 to 2021, the community structures of Yousheng Stream and the two streams
began to tend toward higher similarity. The short-term impact persisted for approximately
2.5 months, and the long-term implications of dam removal for macroinvertebrate
communities recovered 4 years after the dam removal in the Cijiawan Stream. The
improvement of dams has shown spatial effects in recent years. In January 2021, we have
collected 25 taxa of aquatic insects belong to 17 families, within 5 orders and habitat quality
the evaluations of the Sijielanxi stream were moderately 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. The long-term streamflow data which recorded over
52 years (1967-2018) to reveal the ecological responses to extreme flooding events, we
used the Discrete Fast Fourier Transforms (DFFT) to identify the maximum annual
residuals (high-flow) from the long-term seasonal signal in the streams examined. To
analyzed relationship between catastrophic events (floods and droughts) and the three
abundance of aquatic insect community (density, large-sized prey, EPT orders) used
Multivariate Autoregressive State-Space (MARSS) models. Results indicate that although
these aquatic insect community are synchronous community dynamics with not
significantly affected by extreme floods.

This project comes to the long-term strategies.

1. For immediately strategies :

The unprecedented flow dischange observed during recent decade exceed natural
variability to such an extent that it is widely recognized as a major environmental problem.
The use of bioindicators is essential for environmental monitoring. Historial analyses
showed macroinvertebrate communities have not impacts of climatic changes. However,
Shei-Pa National Park is an important sanctuary for the Oncorhynchus masou formosanus.
Climate change increases the magnitude and frequency of extreme floods, longer term
aquatic insects data can also provide valuable baselines for assessing climate impacts.
Through long-term and multiple sites research leading to more efficient anticipating of how
organisms respond to climate change.

2. For long-term strategies:
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Establish an ecological database of international standards for Wuling area, and
provide scientific information on ecological research as a reference for the establishment of
the Oncorhynchus masou formosanus conservation measures and Wuling area management
strategy.

Keywords: Oncorhynchus masou formosanus, aquatic insects, community structure, rapid bio-
assessment protocol IT (RBPII), stream
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Frw i kERAFY

PIRRE A GO EEEER > A E S Ptk B2 6 TR Finfod $8 1 gk
BRA - FigtFEgEpri x%{aﬂmw@mw’ﬁwy%?géaéﬁww?
B R IR (5% 2019) -

s Mg
(=) FL+ %

& R et %Fﬁ] 3’--!1\.”}%]4 1> KA AFEFRGZUABEE RLL 0 & 2 Ld % =
FIEIE S B LK TR BPREEEESXE R EF-F2e (1472 107%) » I3t
18 34 8 R LT mwuﬁ%ﬁ‘99£ 107 340 & L iE = LT PRHITITS P 19
goﬁm@?ﬁ@zﬁ,aaxmxxﬁﬁﬁﬁ@%& PRAFENF REZR L
FORAFTZATE S L EREFAUSRLT I P AP IR o A F ¥ BAcH 4-
1 5 ifde™ ¢

Peuli & SRR R 2R L G CEANREE R AR S X 50 2 % o fEAR F 2 RN A R EE
b 02020 & 10 F K ML 4T Pl F EHLE 89T% 5 F Bk R oG f}'lﬁ"”"&
(ﬁ’mm%2MLE3@%14@23ﬁ§ﬁ$£ﬂ¢ﬁﬁ N AR AR S 4
”%ﬁﬁ’ﬁﬁ ﬁ°

_%@£¢W$W“‘b%%%%%%°ﬁ81“ﬁ%¥%%2%6ﬁwﬁo

BLA SPRIREHTRBE RREEFOT A ZHR RO FE EAL FaP R o &
Frfes s P22 Br 2 005 A 0 2RIV GG 3 e AR Y BRI E 2 APiT
(£ > 2020) -

- B ALY N 100 o % R0 G- BU L PFRIEE#HI2)E - U LT 25 100 2
R R B R %@T%ﬁ¢wmp—%ﬁ*ﬁﬁ%%&ﬁﬂﬁﬁﬁaﬁﬁﬁ%ﬁ%l
PR UERLZICENGH o RE S LS AR E(E 0 2020) ¢

78 i) |2b (#5) (=30 B Lk ge = @‘v\‘?/*ggm ) H O P L )%_“’K)gﬁ“ B LB B A
JES A M2 T > BT AR N E R 7P ME 3 L AR ‘FILEIFL?\ J I%E’T#EI
ol e ek S H o EER gL D (E 5 2020) 0

BOLUEPIEEHR) B LE- BLBIF S e 50 % > L AT HEAZ B AR
@’%%1%4»0@?;ﬁ1#% HAES »#EEUEMLZL -

ERF CRIHRENENEZHRRELF O BT ¢ % 0 5 BIERT Masnipk o
—wﬁﬁﬁgimd%’F—wTﬂg °Wﬁhw1ﬁv£’%ﬁ%ﬁﬁﬁww,u
SRR PR THRTEMEEP S T R A 2 (E > 2020) -

b 6 P B S S o J R ﬁi%ﬂSA o FHP|E T B FAE S
PR BRI EREINA R o FI PR R o AT AT PTG AR e A
%A (0 2020)

FRRET AFRIEEHID N RLINE > TR L, PR R PR RS
Bl > iEonidid o RE S ~ /@7 5 A 22 A i - 5 A (F 0 2020) -
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¥ kERAFT
AFRFRP TR E DL BAA R DA
FE) B
#2 Fe i d R E 121°18"27.0" N 24°23'52.9"
#3 = BLHRR E 121°18'36.4" N 24°22'55.7"
#A LA SR E 121°18'38.0" N 24°22'15.0"
#11 2 B @™ 2P E121°17'2.65" N 24°19'16.6"
#12 - L PRI E 121°18'41.9" N 24°21'48.8"
#13 - SUFI T PFRI A E 121°18'41.9" N 24°21'49.8"
#8 B L ER E 121°18'30.5" N 24°21"28.3"
#5 %78 Hrip) 2k E 121°18'49.8" N 24°21'16.1"
#9 3 %Ry ¢ Rk E 121°18'37.9" N 24°20'50.9"
#14 B ¥ B LP| A E 121°21'4.30" N 24°23'40.4"
#17 B Lk - BUF T PFRIR E 121°1820.1" N 24°21'35.3"

(=) FE Rz 4

EREE A S50 2 RPN G ff 047 195 K 4 (Surber sampler)(# 1= G ff 30.48 X
3048 cm v P Aol 5 250 um) AR Y Rt - 0 B - REEBHE S X o MR ERER
BRI RIS E O TO~TS %iFpE Y Wy A& E o KMok Ad AR RS D LR
TSR R TR AT Fw ) 4 §F ¥ (taxa) (Kang, 1993; Kawai and Tanida, 2005;
Merritt et al., 2008) > # & HFE NE o FP 2 PRI UFEFHEETRE S o

1995 Liao £ A2 2012 #F A L4 5 P B T 7 B % o fE A < ] 2 orE a ,;;1,](1%
EBV L AR o MAA ] s grRE g A s AR B 8 4a(Liao et al., 2012) -
FORRRER (MRl R AEREL) SRR (b FUAR R T AR L R TR 5 TR S 4

2p (% ?J)i Bl p (* !‘»91%1)3'34 P8 %ﬂ 19 & SpEGEE4r™ &) i ﬁF\i
XA GEDET UBFERG L ERE L o
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BEA < AR B G4E L4 P 8 )

P P () ¢ H i A H
BFAF P m 25§+ Heptageniidae Rhithrogena ampla Scraper
Epeorus erratus Scraper
Afronurus floreus Scraper
Nixe sp. Scraper
efpFft Ephemeridae Ephemera sauteri Collector-
gatherer
Lep P TR pL Hydropsyche spp. Collector-filter
Hydropsychidae
Himalopsyche sp. Predator
Rhyacophila nigrocephala Predator
AR Rhyacophila spp. Predator
Rhyacophilidae
& T s Stenopsyche sp. Collector-filter
Stenopsychidae
5 Fasgl Arctopsyche sp. Collector-filter
Arctopsychidae
A%t p 7 b5 L Perlidae Neoperla spp. Predator
Gibosia sp. Predator
e p < #x 4+ Tipulidae Antocha sp. Collector-
gatherer
Eriocera sp.A Predator
Eriocera sp.B Predator
Dicranota sp. Predator
Tipula sp. Shredder
Erioptera sp. Collector-
gatherer
Scraper : 2] & ;F'k Collector-gatherer : # & # & ;F'k Collector-filter : % & g @ —‘F}f
Predator : 4f & ;F'k Shredder : /& —‘F}f

(1) % B-=3 5 #1445 #(Shannon-Wiener’s index)
LplEE R Bens SEHEZ IR ﬁ;?] » F2t gic k8 PRIMER 6 i {7 Shannon-Wiener’s index 4
17 % % 14 (Ludwing and Reynolds, 1988; Krebs, 1999) -

H' == [RInp]

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 F&T T8 R- BHA § #%ﬁ;é_,ﬁ 5o BAAgART o > H O+ o
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Fr g okERAFY
2 '}i—ii 4 Pk II(Rapid Bioassessment Protocolll, RBPII)
¥ % Wk %% chp-ig 4 7215 2 [I(Rapid Bioassessment Protocolll, RBPII) i® % &
L 1‘“5 }(Plaﬂﬂn et al. 1989) P FP AT RGN B LES AT ST R ‘/EJS& i
Vil F4E 57 henip A Bt Bl 28 BT CT9%) ~ ¢ BRIF T (29~72 %)% i #F
F(<21%) 0 2 ¢ 02 B B 7 R LT B (4079 B 72 %14 2 29 F| 21 %) 0 RIF & 4F
WAl PRI FFF ZFN > A a2t g g o
RMMﬂﬁ@mﬁﬁéﬁaﬁamggﬁﬂ’# \ﬁ*#%ﬁ’ w4
. A EEE® R (taxa richness) » R TR E UK R BLhe S o
2. Hilsenhoff 2 3 45 #(BI) gt g intR(FBI)AR e » vE A sF R L > T

R B o
3. ®A¥¢ G JF‘,Z BratiEa JF‘,‘ i %8 #c et ) (ratio of scrapers/fil. collectors) o

2507 f (Ephemeroptera, E) ~ # %2 P (Plecoptera, P)% £ #2 p (Trichoptera, T)EPT = P £ 34

#x#L(Chironomidae) £ /& 7" i>|(ratio of EPT and Chironomid abundances) °

AL B o ¥ AT iR A v (percent contribution of dominant family)

eEvE R (E) ﬁ@ﬂmaéWBm:B*%&ﬁ%ﬁﬁﬁﬁmwnm@w

ilﬁn % 7% % 4p #c : community loss = (d-a)/d > B ¢ d @ %Y AR E > IRfENE B

DRk RESAN -
8. ﬁ PR i -k 27 > 20 0B k8 Hcev B (ratio of shredders and total)(Plafkin et al., 1989) -
@) 2#&

44%&&%&;‘;{5@_4% (RF8)AER2 B Ry frr il 3 Mok &AM
RER AR A BRBESTOSREEAR ARk ATAFEHFA ALY £ ok 2
fodend 24 25 €& Bane NI g F 2003 3] 2006 0 ekt R
Mo 2 REAFLLEEERF IS E > G R ER O A EERER I AHEE S
(1-3~4-6~7-9 2 10-12 " )eifp e LT 3Rl £ (R E) o doff g4 FLBRIF Y P & E -

ﬁ“\‘:"l
2
S

l“‘b

}

Wij = SWp
Bii % i A B8 Wy 5 % HasfELY i BREATIOBHEE N
SO LB BTHE BN D PR gl
SWip & % p FLA R P A 3 H k FenTIoBHE > 80 5 | FLa s e

FpAEA D BAEE U Y I PFRERENY KE

(4) % = & & & #7(Non-metric multidimensional scaling, MDS)

Bt osben 2 o ¥ andicE L Log (X+1)#E& 4% 12 3+ & Bray-Curtis 4p 8 fa#icfs » 12 5 < &
& % 17 (Non-metric multidimensional scaling, MDS).5g ® = @] > & = & 7 B & & plgi
PR R Tk o (B DB Rk A ﬁ'g (stress) » ¥ i AERE 5 3 0.2 0 ru gt RGP R B2 2 R
=k enhf % (Clarke and Warwick, 2001) -
(5) kErHAEPEFHENETHESL ST
112003-2020 BT LE JE S BLA S~ B LOE S A~ 3 BIER 5Pk R 18
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Frd kR AFT

Er R Er SRR RBEEATH AR UER CEPTER ~ ~3ls4aaP R A4 2
ok h BFEFE T o @ % Poid Ya4riE = F % 4 (the Discrete Fast Fourier Transforms,
DFFT)—‘l CnR P 52 & k(1967-2018)% = FHiEZ PR BB A > 1 18,980 & TR
% > DFFT ¥ - e pin &R B 7|4 2 5 £ & |4 (seasonal)¥ & & |4 (interannual) 3 % 4
o 5 % 1t (Sabo and Post, 2008) o # i * 27 U I E PR R HEBITR Y BN F S
BE MAFRLAEFTHRE LD E SR LR R L PR AL (R E-F &4
PHE) AL ETSTARL LS 22 ¥ E(Anomaly)(Ruhi et al., 2015; Sabo et al.,
2017) - FlE R REP PRV ER AT RFTE > ALFTEPFLLEFALRFELA
(Grossman and Sabo, 2010) » T #-/5 E F E2 A A F WAL AT A BIRE L TR IS
¥ #(Sabo and Post, 2008) » G4riE kg o R R E P A hE L BRI ER 0 F AL
g9 F T Lo BB HE £ & A0 (Bunn and Arthington, 2002) -

f1* R % “discharge”(Shah and Ruhi, 2019)3* & 52 & (1967-2018)& # in & FL ¥ &n
LT oA TR FERFEBMZ N ERLTE S A A EREgE T 2 d &
2o e g > TR R B R FT S £ ¥ E (covariates)tr > F R E R B 5|
(multivariate time series model) - 4] * R % * “MARSS”(Holmes et al., 2014)2_ 5 % & % i
&' p W §F #-3] Multivariate Autoregressive State-Space model (MARSS)B? f& 3+ F 2 (G5
B kR AH (R CEPT=Zp ¥R ~ X3 648¥ B 2 rﬁg “ o

MARSS B £ e ® *0 2 B A ¥ B jid 22 5 A3 5 A ¥ 3 4 2 B
(Hampton eal, 2013) » £ # fE313 3235 4§ 2 5 B 5 2 wa C BB
Wl E‘E HARE2Z A R B W LG FEH f by BFEAAY TR R N & BPIRE
Ao Y Lo E R FLEPREL ER —,‘?3 P4 £ Hp 53 4 2 38 %7 (Knape
and deValpme, 2012) o 2 7 559 MARSS $03] BE A58 & i 4o T

Xy = Bx;_1 + Cci_q + wg, where w;~MVN(O, Q) (Equation 1)

Yt = Zx; + vy, where v;~MVN(0, R) (Equation 2)

Bk AT VR R R B R ()T H2E 5 RS PO B EAEL (wy)iE
PR L ZF R AT 0% (At b)Y R HE el 2L CV =ity 5
T2 ARy (- BRI H LR R AR BT B ow, S EAREL
Tz 0~ 2 %R2EL QD7 ‘““E‘_# R a0 BRF Pt 2 P Fi(2¥RE
Q2 E AT T G PR R(E RB I Q2 A UYL E R o
WAEFALTE I HE ﬂ*umﬂ»’"*ﬁ%'“ L 2/ AN

ez BT o BBTHECkESAED® LI EL yF ~ #3(Equation 2) 0y 1 &
LR AFF Ok SRPIER c BE 2V L F R T ’J”f?—mki‘t*)i(p_b Bl ¥ 2k
T H ) Ly 7 R EIRE R BE R ()8 BRFL(v)E B BRIFEL 5 T
PL0 2 REELRDIRE *‘#Bw‘# o Fls RHRER L BEBRELTE A €493 B B
KA 2 P BRREL (S R EL R2ZFEIN)TE Y g L R (X HEELR
2. LAt ERA) o

Ve J\%WM&@ ~ EPT wg N mj afﬂ@:vgi = FETRELE K ‘E‘u&' oo rﬁ NFPL AN
A~ G SIERSZFETHEE T 7 B SIMARSS HA B o F A LAY gk %é‘i
o Emiﬂi’fﬁﬁﬁimfj‘” JTHRRERREEL ORI R ET RS ERD] o RF
% a7 ..‘:é:—fﬁ‘v MERBGZEFTED US> 535 4 MARSS #3] o 4% AICc 3

e
EX

K

S (p"

N

x \%3:
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r® kiEEAFY

B4 B fe mwix" KB R KRR A EE R BK PR LR E R
Wt PN A LT R H I T R E RSN GRS EHRA T kRS

S *ifgiﬁ?ﬁi mBEFHEFzATER o LM TEH T kBRAEAHEEYR

RS ) 0 538 Hessian 358 O5% R ® A2 2 TR/ » 0 d O5% I T B HFFE 07
P 2| %7 L % &8 % (Holmes et al., 2012) o

= 8%
() "ki&r B 225 L RERE

AEREERDGRES AL ¢ 68 ~ sg¥(taxa) > A H 6 B 41 #(% 4-1~% 4-10)
Lplrh 1 P FRF 31 ~44 A HEE 4 P FREF35~40 A% T P 5 E 27 ~38 A% 0 10
3125~ 38 A sEEE o Bl 4-2 f“l”}‘i‘i TR RlE KRR B IRE o S E R RREAT
B(BAHES/T S 22 )F% DA 7 " #4 B4 5 Rk 0225(B 88/ > 2 1)~ 10 7 #13 -
BMET i%%?y‘E'J‘:J» 892(&% MW/ = o )5 BRE( 4-1)

Bl4-3 fBy» RENRH AL A oEici 1R YEFHLETRELT > B 4-
37 5 A 10 PERRAE DT A2 AR A SR RICRT g o 2 AR
e AEfcE 17 g8 B oLER S 2000( B RS/ T > R )G B S ~#0 5 BBIETy v Rl
05(BAEH/ T2 2 ) B b (F4-1)54 % b Basgipak 3397T(BHH/ T3 28 )i
B %497 E%;‘Eéﬂfc%" COpEk 324( B AR E/ T 0 ) A B (£ 4-2) 5 T P rugh B R
#1166(FAEE/ T3 2R )2 hd ~ 39 HiEep vRR TT(R RS/ T2 2 )L A
(% 4-3) ;10 * m#8 3 LiZpl=k 426( B AEH/ T > 22 )5 & % ~#13 - BLH T MRl
TI(RFREH/ L 2R )EER P (24-4) - ERAAL Y ~47 277 XA 548F R 1L
v R BBEA TR vk 10 7 RS H13 - BUFE T PRI o

Bld-4 5 ke pFea ko b 22243 F LB 3% 2 (SERFLER
%&?%ﬁ’4#ﬁ&"ﬁkﬁﬂﬁ4iﬁﬁr’% FaARAe 2021 AP B

B4 r oo E12 - BEHEE L AFRIEE 298T0( 2 /T R )EeE o BRI A 10 P PR 8 B
LER R 1938(R su/ T3 ) o

d Bl 4-5 & P|:k Shannon-Wiener's index v fu g % 7 5 41 » & Rlab+ § & Sdpdclicie
bR AR #O G BT T Rl E R B ERIR SRR F S R
39:"“ H B P REX 02021 & 1% ~4 7% ~T7 2 %2 10" 22 4% ¢’]fi]“}9fﬂﬁ£§;]x]

W5 2.7~34526~34~24~32~23~322F > 5 & 147 FrIH9 F iRy vk
By RATFRIEGERGE T 2 100 AR GHI2 - B A4 BT E RS
1-4~7~10" 4 % i%i'ri#ﬁﬁtﬁxf"&ﬂ%\ B EHI2 - B A5 S #H14 B R EBIRE S #2
Felid &~ #13 - BLHE T (& 4-1~% 4-4) -

Poi 4 2= 2 I(RBP I #1717 chdp $ 4 v o> Lpl=R3R 2t @ g o9 R4p T
(R 4-6) > 1 7 & iplzbie 35T » & RBPII 4 # 0.72-0.79 5 # AR T % ¥ » #2 $4 L & j%
Blzk RBPIL &~ #c s 0.73(% 4-1) 4 * #3 = LRIk ~#9 F 255 Je f v plak 2 #12 - 505
FAERIEARE S0 R o HARRIERE BT 0 R BEA SRIEEE #13 - BUET PR
s RBPIL A #ics 0.73(F 4-2); 7 " #2 ¥ L@ JLpIab ~ #3 - B3F R 2 #A LA 5 plabie
PR RAET  HaRplebiEk BT (F 4-3)5 10 P H9 BB IET R vREE 2 #13 - BLET

-
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».

,,“

i Kt
xhie b

#

ETR
;?«e\e»ﬁ

Lo #H3 - SR RBPIL A #ic s 0.73(% 4-4) > #4piplab et &4
Z o

2003~2021 # & jpl=h e MDS A 1587 T B 4-7 2 B 4-8 > L b BB R ARG - &
%A - B TR o - BAEAACL IV 4TS 1 Ar e Rlsk 0 o ] 48 dh A f B AR P
Aocfl > = BTG 1 A TS Ak i o & plsk EPT 2 B (MR -~ fiiRp 2 S )
F#1x#*(Chironomidae) ' /& 7% |(ratio of EPT and Chironomid abundances).i % 2 [§] 4-9 -
Mok A E ARG EPTY% % 2 T5% kg 0 < RENE- BUEATR I LWk S
.

(=) PRE

H11 & B BFET PRIkt 2021 & 1 7 $RE 25 B A ¥ (Taxa) » A B 5 P 17 (% 4-
12) o kA BAE L 4673(BAHES/T > 2 =) X AR B G2 R L 7T BRE/T S 27>
A4 RAITI(R /TS 2 0) 0 SR dc: 320 F0 2005 & 8 % 1 2012# 10 7 2 R
WET P52 e R( 13~24 2 ik de) s 453200 047 5 ¢ RAF T (% 4-1~ % 4-5) -

(2) BLE- BB RFHER sy 1 2 i

e SHLT B LR BE T SRR B B Y 90 14 p s0 1657 & A (B R E/ T
= 22)% 3107 7p 131 kA (BRE/ T D z), XA R P G4ER A Y A14(1H R B/
T R )G AS(BAEE/T S 2R ) s 4 F R 2869(% /T 3 ) )Kh 176(% 5u/x = 2
) AP S E26 T 11 P e BT DY R T (R 46 £ 4-13) -
(z) Ei-inE RN

Bl 4-10 53 3 % i%0m 1967 1 2018 i B TR E TR kp o BT 4 29 k2 kT
TR T Bk Bb) 0 52 # 18,980 4 LS DFFT 4 476 » 12 Julian Day 365 p & 3.2
EB(R A1) Y AEEAE D kg2 i E o d WA T F IR R Mm,«;;m
7 % 39 (Julian Day 150-300)  §¢ F R 5 A 20 52 #eh% §48% > 28§ p
FRZFFPT LN ERL 2 EHP IR ER LT B 412

B 4-13 Bg7 1 21 & % %0 2 34 & fr ¢ 7R ¢ (1967-2000) & s R 24 7= &
wl A3 1967, 1972, 1989, 1990, 1992, 1994, 1996 » @ 21 £ % % 4 2 19 # (2001-2019) 8]
$ 9 =t:2004, 2005, 2006, 2007, 2008, 2009, 2012, 2015,2016 - d &% F & § i %18 21 &
¢ 19 & UEEMERE R MR F L 474% 5B 34 E IR L 206%5 B o

Bl 4-14 57 21 & % 2 34 & fr ¢ T 7 (1967-2000) L $gi iz 5 % 2 9 %:1967,
1977, 1980,1983, 1984, 1988, 1991, 1993, 1998 » @ 21 & % % 4 2. 19 & (2001-2019)F 5
=:2002, 2003, 2010, 2017, 2018 » L Epirgzc % ¥ i+ HIF 2 B 5 26.5%% 26.3% -

Bl 415 s mBE Lty T8 LB KER 589307897 » Lz
EEEREEY L5978 o

(I) kit AFEFFHE CEPEREZ

2003-2020 #REA JZFELR CEPTE R ~ 2 Al 848 E B30T b2 & L0 F 4-
16- ZE SR EREZTFpw §f #-2] (Multivariate Autoregressive State-Space model
MARSS) 4 7 CELEF H (R R Eic R ) B ke GEF LM G SR LR RELAR
RRCEPTZ p ¥R A SmERFH R LR F (R 4-14) 2 & LT 2 G

2EEFE (R 4-16)
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ek ks
””?E £ % (1967-2018)~ FAE2 n BRIt o F GEREBH21 L 8 LIl

REENRAE IR R S 5 B UIEPREE T ERANIRY c RA FRFEFLEL

F-2019-2021 SR fE Bt L 4 » AFFRTFE D o AP AT 2017 2 2018 AW Ep i

B
€ it 52

TEEH G ﬁ%)f@mkx R & 400 2020 2 2021 7 X A4 ek 2 2018 4
(3 0 2020;2021) 0 F)p F iR B2l ¥ e g4 LEEMHEFER mv}}ﬁg W s -
4c,114u»32021&5w}\«4"§a ’ Mé#*“é‘ﬂ’w? MR HABEE RIE

AR kR kBRRAEEORS.
v 3t

FEEZRIFBEE REN kiR A Al 43~73 A 8EF > 22 2000 48+t (1 & 3,

2000) > = FAHEZ B LR AR TRIIA0 A FEFEL L > T 2 pEE T N E A R E D
SEHE LB o EHDRL E P EPISEE 2 PR 2 IRBP e s 26 b il

(Sporka et al., 2006, Alvarez-Cabria et al., 2010) » G4cde b #7514 crE -k & 18 & plzbin £ &
Bt F TR AAREAEr Yy TR HRFFHIT AR & F AN T
RBPII ~ #icE % 7 AR & % B (40 79 3| 72 %11 % 29 3] 21 %) » R § & 35 *F 3 4v 3= e
Wi F G FFM o A a4 T i (Platkin et al,, 1989) o 122021 £ 1 7 & B
i 5 AT 0 EH#2 P L T JEPIE RBPIL A #ici 073 (£ 4-1)~4 "#A LA S PIxEZ
#13 - 5L T 5=k RBPII » % s 0.73(% 4- 2)5 10 * #3 = 53R R RBPII 4 #& &
0.73(% 4-4) > # A AT HRH > BT VT G B8 FF 2 3 0%8% AP > Gldolabp
FoF AR E BEERE -

FeLiE 2020 # 10 7 Rz R B R SR 44T 0 M G 6] 5 8.97% 0 1
Jv, 581%% = 3% 5047% % (£ > 2020) - F+ L d Em B o 25it, F B EFRAE

o Eo? M(F 0 2020) > 2020 # 10 * RBPII ~ # 0.87 &4 5 #4573 > A5 30 2021 &

17 2073 5+ I T ITmEFR -2 13|05 R B E (R 4-1) 0 3FE
WP MM A RRL T JEE - RER LR

47 {fﬁiﬁ'r}%ii EgE 4 ek & (B 4-15) 0 2021 & 4 7 = REIEHI - B
o #12 - U AERlsbe 5V fi#ﬁi’ #4 B4 5 Rz RBPIL & 0.73 5 % A %
o <3l 4410 /T > = 2 )5 = RAET RleE S H (R 4-2)0 6 P H2PLE R
BIFE S #3 2 BUFRIFE R #A G SR “H-s**" m P RAFE(F43)5 10 " #9 F BT TR
HEH13 - BT FRIEEE AP R T (R 44 1B RFIV AR TR O AR}
PERET AR AR > T R R EFH TR MR RPEORE £ 5
2021 # 1" @R %~ %% B£5(F »2021)> d RBPII A # 047> ¥ 57 BiF 2
(£ 4-1) 83F7 NEp R EEHHRAER BILNTE 2 o L% ZEER L 1S
BEEEIIFHERRENL L ERAEMAREZ T HRBEAFETE T
BRI RFT(R4-6) MIIHFFTRBENL SRS Br R arkin o

201 & 23T og F 5 &b 3 HE$ (Livetal,2014) > & e f 3 %:B21 ¢
oo et p FP R OE R APCC,2013) 0 2 § i iR & chBEH Gl dotE A ol e
SRR S §0 5 2 AR L BRI GH A MR B R H 4 % ERE A 2t
s PR P R 8 Ak Jmfé;@“ % % By 3248 (Root et al., 2003; Chapin et al.,
2005; Brennan et al., 2009 ) o iT# Kk f 3 ®iE T & 38 0 12 2005 £ G B pE - £ T
% W5 K & 2 & (Chiu and Kuo, 2012) » =X iR B 5 2007 & ~ 2008 & ~ 2012 & ~ 2015
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g okERAFY
£ 22004 & > At i g T 6 L0 2 AT 10 # (Chiuetal, 2016) > iR £ 5 #H
BoR R A fe A& Spde 4 o BRI Ak g S g gen ¥ g 2o k(Chiu et al., 2008) ©
P ROEIUR TR S AR S g R (F 0 2020) “§¢A\+& 52
£(1967-2018)im & Tt &k AFEEZ MG T b S kER B TP 2 R
FERBrF A BPBT AP DL AR TE T R h S ’ﬁ Y F
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Oirder Family Tazon
Coleoptera Elmidae Zattzevia SpA L8  3p 358 4157 43D 125 1433
Zartzevia sp.B 1.3 1.8
Feephenidae Ftopria
Bubrianax sp. 18 26 18
Scirtidae Cyofton Sp. 2132 4085 143 3350 412 322 107
Diptera Athericidae Asuraging sp. 36
Blepharoceriche  Agathon Sp. 18
Frhiocephala $p. 18
Ceratopogonidae  Fezzia sp 18 215 143 143 72 26 it
Chircnomidae  Chironomidae sp.B 5106 2186 680 6969 132 4228 2849
Chircnomidae sp.C 4.2 1326 1774 4 1702 68.1 6719
Chircnomidae Spp. 18 125 161 107 1.8 a0
Tanypodinae spp. 61 107 430 251 54 22 1308
Empididae Chefifera sp. 26 161
CHmocera sp.B 36 1.3
Dofichocephala sp. 36
Hemerodronia 7.2
Limcniidae Friorera spA 6 197 895 72 54
Friocera sp.B 6 125 233 72 107 125
Pediciidae Diicranota sp-
Pavchodidae Fericoma 1.8
Simuliidae Sirmliuen sp. 412 233 259 806 15833 7.2 22
Stratiomyidae  Cxpeera 36
Tabanidae Sifvits sp.
Tipulidae Arntacka sp. 07 72 143 125 16l 66.3 143
Ephemeroptera Ameletidas Asmefetus camtschations 2.0 12
Baetidae Acentrella fata 72 16l IBl2 358 4425 7.2 125
Bactrella hispinasa 197 1380 8103 358 0l 322 107
Faet's spp. 4354 5411 8134 T4 5232 1162.8 16232
Casnidae Cacmis sp. 3b 161 18 L8 143
Ephemerellidae  (Frcticostslla fisca 1559 143 3B8 1866 T2 25.1 215
Fpbacerella mantana 22 el 251 322 MO 305 1433
Ephemeridae Lphemera sauteri 197 5.4 54 18 287
Heptageniidae  Aframinis foreis 7212l 251 3tH 233 3404 7309
Fpeoris erratus 305 257 287 285 10,7
Mre sp. 18 16l L3 o4 550
Khithrogens ampla 1917 2831 2455 ZH10 16055 2956 1165
Leptophlebiidae  Farafeptonbichia sp. 125 54 1.3 18
Cdonata Gomphidas Simogompins fDrmosans 1.3
Flecoptera Nemeouridae Ammpbinenuira sp. 609 B2 421 4675 2938 7.8 2807
Hrotonermira Spp. 125 158 107 1.3 90
Perlidae (#hasia sp. 5.4 26
Meopera spp. 1236 J723 537 1989  5h5 824 305
Styloperlidas CErconyehia sp. 22 1935 233 04 an 5.2 T35
Trichoptera  Arctopsychidae  Arctorrrche sp. 1.3 18 107 125
Glosscecmatidae  (Hassasoma Sp- 7.2 72
Helicopsvchidae Eefconsvoie
Hydrobiosidae  Amsriochoremma sp. 36 6 197 18 18 6
Hydropevchidae  Ardnopsyohe spp. 127 90 107 3B 125
Hydroptilidee  Ewdrophila 36 36 36
Stactobia 1.8 153 430 1.3 18 54
Lepidcetomatidae Gosrogs Sp- T2 R0 OO0 8p i3 627 202h
Ehvacorhilidae  Bmalorsyohe sp. 72
Rbvacopinla nigrocepiial: 90 430 215 269 484 304 555
FRhvacopkila spp. 322 215 Bl 388 663 25.1 a0
Stenopeychidae  Sesomerche spA TR0 2490 1738 394 1003 2150 1756
Uencidae Lnoa taiwanensis 100.3 1.8
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% 4-82021 & 4 * dvkHE f ke S 2 B4 #c( individuals / square meter )

Order Family Taxon BELLPEZ —9E Sl A G S U0E BIES—98& D908 NIvEEERE 2 AE
Coleoptera Dytiscidae Oreodytes sp. 1.8
Elmidae Zaitzevia sp.A 5.4 1.8 19.7 107.5 752 62.7 75.2 1.8 735
Zaitzevia sp.B 1.8 3.6 3.6 1.8 1.8 1.8
Hydrophilidae Ametor sp. 1.8
Psephenidae FEubrianax sp. 89.6 3.6
Scirtidae Cyphon sp. 281.3 3368 322 1666 699 19.7 7.2 385.2 3.6
Diptera Athericidae Asuragina sp. 3.6 3.6 1.8
Blepharoceridaec Agathon sp. 5.4
Bibiocephala sp. 1.8 5.4
Canacidae Canace 1.8
Ceratopogonidae Bezzia sp. 12.5 179 125 269 12.5 25.1 64.5 17.9 9.0
Chironomidae Chironomidae sp.B 267.0 1831.0 326.1 204.2 240.1 1644.7 456.9 281.3 1463.8
Chironomidae sp.C 64.5 1559 2025 227.5 3100 842.1 1046.3 114.7 1066.0
Chironomidae sp.D 1.8 1.8 5.4 17.9
Chironomidae sp.E 1.8 1.8
Chironomidae spp. 7.2 1.8 1.8 5.4
Tanypodinae spp. 9.0 448 197 107 269 247.2 26.9 17.9 318.9
Dixidae Dixidae 1.8
Empididae Chelifera sp. 1.8
(linocera sp.B 1.8
Dolichocephala sp. 7.2 5.4 1.8 1.8 1.8 3.6
Hemerodromia 1.8
Holorusia 1.8
Limoniidae Eriocera sp.A 5.4 19.7 72 394  10.7 35.8 3.6 358
Eriocera sp.B 16.1 36 143 161 25.1 17.9 1.8
Simuliidae Simulium sp. 1577 573 473.0 573 3494 50.2 127.2 37.6  999.7
Stratiomyidae Oxycera 1.8
Tipulidae Antocha sp. 36 143 322 107 25.1 98.5 53.7 66.3  50.2
Erioptera sp. 1.8
Ephemeroptera Ameletidae Ameletus camtschaticus 9.0
Baetidae Acentrella lata 19.7 412 555 68.1 3440 41.2 329.7 9.0 304.6
Baetiella bispinosa 269 752 985 663 2132 41.2 95.0 54 320.7
Baetis spp. 286.7 498.1 4963 3852 7382 1318.6 1023.0 3279 2169.7
Caenidae Caenis sp. 5.4 1.8 1.8 1.8 7.2 3.6 5.4
Ephemerellidae  Cincticostella fusca 91.4 14.3 10.7  68.1 44.8 5.4 1.8 109.3
FEphacerella montana 3.6 3.6 5.4 72 215 123.6 28.7 72 129.0
Ephemeridae Ephemera sauteri 3.6 1.8 17.9 1.8 1.8 3.6 1.8 9.0
Heptageniidae  Afronurus floreus 72 240.1 73.5 430 322 84.2 57.3 233 735
Epeorus erratus 68.1 21.5 950 358 824 43.0 123.6 735 663
Nixe sp. 1.8 59.1 1.8 5.4
Rhithrogena ampla 5572 2813 279.5 1506.8 31389 1390.3 1103.6 932 107.5
Leptophlebiidae Paraleptophlebia sp. 105.7
Odonata Gomphidae Sinogomphus formosanus 1.8 1.8 1.8 5.4
Plecoptera Nemouridae Amphinemura sp. 609 537 111.1 1810 290.2 390.6 1774 358 4873
Protonemura spp. 19.7 1.8 3.6 3.6 1.8 80.6
Perlidae Gibosia sp. 3.6 1.8 1.8
Neoperia spp. 1595 3332 663 1720 139.7 3153 102.1 2114 322
Styloperlidae Cerconychia sp. 233 2222 448 1.8 10.7 77.0 26.9 98.5
Trichoptera Arctopsychidae  Arctopsyche sp. 1.8 7.2 7.2 1.8 1.8
Glossosomatidae Glossosoma sp. 3.6 9.0 10.7 3.6 19.7 62.7
Hydrobiosidae  Apsilochorema sp. 1.8 1.8 9.0 1.8 1.8
Hydropsychidae Hydropsyche spp. 14.3 7.2 1.8 72 107 16.1 16.1 3.6 340
Hydroptilidae Hydroptila 233 1.8
Stactobia 1.8 143 7.2 5.4 5.4 7.2
Lepidostomatidae Goerodes sp. 502 107 77.0 394 627 39.4 21.5 1559 7328
Rhyacophilidae  Himalopsyche sp. 1.8 1.8 1.8 3.6
Rhyacophila nigrocephal: 10.7 16.1 12.5 16.1 50.2 107.5 64.5 9.0 555
Rhyacophila spp. 215 466 502 179 358 19.7 39.4 394  84.2
Stenopsychidae  Stenopsyche sp.A 376 163.0 188.1 14.3 80.6 369.1 288.5 2877 121.8
Uenoidae Uenoa taiwanensis 148.7 1.8
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Order Family Taxon BRUPEE G S SR SIES— 908 D — 908 DRSS R AR
Coleoptera Elmidae Zaitzevia sp.A 1.8 688 645 5.4 21.5 84.2
Zaitzevia sp.B 1.8 1.8
Hydrophilidae ~ Helobata sp. 1.8
Psephenidae Ectopria 9.0 3.6
Eubrianax sp. 484
Scirtidae Cyphon sp. 78.8 35 90 179 143 9.0 54 37.6
Diptera Athericidae Asuragina sp. 1.8 3.6 1.8
Blepharoceridae Agathon sp. 12.5 1.8 3.6
Bibiocephala sp. 1.8
Canacidae Canace 1.8
Ceratopogonidae Bezzia sp. 54 72 143 54 7.2 179 54
Chironomidae ~ Chironomidae sp.B 12382 65986 3958 4643 116.5 1533.6 388.8 256.2 914
Chironomidae sp.C 21.5 72 8.6 1273 4.0 2974 234.7 5713 3297
Chironomidae sp.D 1.8 1.8
Chironomidae sp.E 1.8 1.8
Chironomidae spp. 269 1.8 179
Tanypodinae spp. 52 1380 143 179 44.8 484 251 824
Dixidae Dixidae 1.8 1.7
Empididae Hemerodromia 3.6
Holorusia 1.8
Limoniidae Eriocera sp.A 35 54 143 484 12.5 179 36 269
Eriocera sp.B 3.6 3.6 3.6 1.7 9.0 12.5 7.2 1.8
Pediciidae Dicranota sp. 1.8
Psychodidae Pericoma 3.6
Simuliidae Simulium sp. 1.7 179 224 466  68.8 36.4 114.7 87.8 645
Tipulidae Antocha sp. 161 628 233 258 9.0 7.7 43.0 394 59.1
Ephemeroptera Baetidae Acentrella lata 52 2311 19529 5644 225 571.0 272.3 233 824
Baetiella bispinosa 16.1 158 965.7 1549 123.6 4784 3440 197 484
Baetis spp. 275 588 1487.6 3354 164.8 956.7 799.7 36.1 2359.6
Ephemerellidae  Cincticostella fusca 54
Ephacerella montana 1.8 54 198 7.2 35.8 52.0 125 1218
Ephemeridae Ephemera sauteri 9.0 1.8 1.8 3.6
Heptageniidae  Afronurus floreus 143 573 8.6 520 7.2 28.7 195.3 35.8 340
Epeorus erratus 9.0 7.2 7.2 52.0 344 412 125
Nixe sp. 3.6 1.8 9.0 44.8
Rhithrogena ampla 950 59.1 1634 346 9352 618.1 161.2 116.5 376
Leptophlebiidae Paraleptophlebia sp. 9.0
Odonata Gomphidae Sinogomphus formosanus 7.2 21.5 3.6
Plecoptera Nemouridae Amphinemura sp. 7.2 1.7 413 358 198 59.1 89.6 2114 54
Protonemura spp. 1.8 1.8 1.8 179
Perlidae Gibosia sp. 1.8 3.6 7.2
Neoperla spp. 752 752 179 555 124 9.5 16.1 175.6 1.8
Styloperlidae Cerconychia sp. 54 1.8 1.8 125 1.7 52.0 1.8
Trichoptera  Arctopsychidae  Arctopsyche sp. 1.8 3.6 54 3.5
Glossosomatidae Glossosoma sp. 3.6 12.5 54 322 14.3 34.4 448 215
Hydrobiosidae  Apsilochorema sp. 1.8 54 9.0 1.8 1.7
Hydropsychidae Hydropsyche spp. 14.3 3.6 9.0 143 161 43,0 484 1.8 1.8
Hydroptilidae Hydroptila 17.9 9.0 21.5
Lepidostomatidae Goerodes sp. 7.2 3.6 72 344 215 16.1 179 430  36.1
Rhyacophilidae  Himalopsyche sp. 1.8 1.8
Rhyacophila nigrocephal: 1.7 143 54 394 T4 37.6 68.8 269 322
Rhyacophila spp. 143 16.1 90 125 12.5 21.5 573
Stenopsychidae  Stenopsyche sp.A 466 484 287 699 448 123.6 215 322 233
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Order Family Taxon BRUIPEE 9GS SR SIES— 908 D — 908 DR SER R AR
Coleoptera Elmidae Zaitzevia sp.A 179 3.6 54 520 555 72 7.2 1.8 412
Zaitzevia sp.B 9.0
Psephenidae FEctopria 41.2
Eubrianax sp. 1.8 78.8
Scirtidae Cyphon sp. 842 555 251 1218 322 19.7 191.7 1.8
Diptera Blepharoceridae  Agathon sp. 16.1 1.8
Bibiocephala sp. 36 502 54
Canacidae Canace 1.8
Chironomidae ~ Chironomidae sp.B 358 412 818 502 2132 3135 68.1 6324 1200
Chironomidae sp.C 197 215 1021 197 914 412 64.5 3332 274.1
Chironomidae sp.D 1.8
Chironomidae spp. 7.2 10.7 1.8 143 54 3.6 376 107
Tanypodinae spp. 1.8 1.8 161 1.8 9.0 14.3 14.3 305 681
Limoniidae Friocera sp.A 3.6 1.8 1.8 9.0 1.8 3.6
FEriocera sp.B 54 1.8 54 107 3.6 3.6 1.8 3.6
Pediciidae Dicranota sp. 1.8
Psychodidae Psychoda 1.8
Simuliidae Simulium sp. 16.1 172.0 72 412 54 1.8 439.0 2652
Stratiomyidae Oxycera 1.8
Tipulidae Antocha sp. 1.8 54 1.8 1.8 3.6 1.8 1.8 114.7
Ephemeroptera Ameletidae Ameletus camtschaticus 1.8
Baetidae Acentrella lata 19.7 1.8 1415 967 2383 224.0 19.7 233 716.7
Baetiella bispinosa 466 233 1845 770 139.7 229.3 16.1 502 281.3
Baetis spp. 5249 6737 4837 537 3207 347.6 188.1 7794  569.7
Caenidae Caenis sp. 1.8 3.6 1.8 1.8
Ephemerellidaec  Cincticostella fusca 308.2
Ephacerella montana 573 2544 1845 985 3512 93.2 484 700.5 3.6
Ephemeridae Ephemera sauteri 7.2 3.6 54 1.8 1.8 10.7
Heptageniidae  Afronurus floreus 233 699 215 1.8 710 64.5 60.9 143 287
Epeorus erratus 44.8 36 233 9.0 54 28.7 7.2 43.0 7.2
Nixe sp. 3.6 25.1 3.6
Rhithrogena ampla 1326 752 2562 2419 2741 279.5 39.4 502 842
Leptophlebiidae  Paraleptophlebia sp. 14.3 95.0
Odonata Gomphidae Sinogomphus formosanus 3.6 1.8 9.0 1.8 10.7 1.8
Plecoptera Nemouridae Amphinemura sp. 3.6 1.8 699 215 322 10.7 16.1 3171 484
Protonemura spp. 3.6 1.8 3.6 1.8 34.0
Perlidae Gibosia sp. 1.8 5.4 1.8 3.6 3.6
Neoperia spp. 215 376 967 1165 959.1 53.7 54 1720 412
Styloperlidae Cerconychia sp. 54 1.8 107 54 7.2 10.7 1.8 32.2
Trichoptera  Arctopsychidae  Arctopsyche sp. 36 9.0 3.6
Glossosomatidae Glossosoma sp. 1.8 9.0 54 54 87.8 7.2
Hydrobiosidae  Apsilochorema sp. 1.8 3.6 1.8 14.3
Hydropsychidae Hydropsyche spp. 179 1.8 125 9.0 54 54 3.6 54 233
Hydroptilidae Hydroptila 1.8
Stactobia 7.2
Lepidostomatidae Goerodes sp. 72 627 4031 305 1648 213.2 9.5 394 602.0
Rhyacophilidae  Himalopsyche sp. 1.8 1.8 1.8 1.8
Rhyacophila nicrocephal: 72 179 9.0 358 376 179 19.7 215 125
Rhyacophila spp. 3.6 54 251 3.6 3.6 3.6 430
Stenopsychidae  Stenopsyche sp.A 914 1612 250.8 21.5 109.3 141.5 164.8 103.9 269
Uenoidae Uenoa taiwanensis 484 1.8 3.6
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# 4-112021 # -k 5§ F ke = 2 B4 #(individuals / square meter )

Order Family Taxon BELLPE R —9%iE Blad SUrR SIES 9% LF 9 D SEEREE BIFE
Coleoptera Dytiscidae Oreodytes sp. 1.8
Elmidae Zaitzevia sp.A 25.8 9.0 62.8 6439 2383 87.8 247.2 72 2455
Zaitzevia sp.B 12.5 54 3.6 1.8 1.8 1.8 3.6
Hydrophilidae Ametor sp. 1.8
Helobata sp. 1.8
Psephenidae FEctopria 53.8 5.4
FEubrianax sp. 1.8 1.8 3.6 1.8 333.3 3.6
Scirtidae Cyphon sp. 657.5 84.3 8.6 6414 1577 8.6 233 969.2 17.9
Diptera Athericidae Asuragina sp. 5.4 1.7 1.8 5.4
Blepharoceridaec  Agathon sp. 16.1 3.6 12.5 1.8 12.6
Bibiocephala sp. 1.8 5.4 5.2 12.5 1.8
Canacidae Canace 1.8 3.6
Ceratopogonidae  Bezzia sp. 19.8 39.4 34.4 555 25.8 35.8 161.2 26.9 18.0
Chironomidae Chironomidae sp.B 251.6 86894 1497.6 14157 12129 3914.7 1198.6 1289.9  2746.6
Chironomidae sp.C 1469  317.1 5715 9389 5755 1248.8 2174 899.4 39.6
Chironomidae sp.D 1.8 1.8 1.8 1.8 5.4 19.7
Chironomidae sp.E 1.8 1.8 1.8 1.8
Chironomidae spp. 14.3 1.8 233 179 520 1.7 14.3 15.7 35.8
Tanypodinae spp. 26.9 62.5 2168 520 591 338.6 224 93.2 55.0
Dixidae Dixidae 1.8 1.7 1.8
Empididae Chelifera sp. 1.8 3.6 16.1 1.8
Clinocera sp.B 5.4 1.8 3.6
Dolichocephala sp. 7.2 5.4 1.8 5.4 1.8 3.6
Hemerodromia 9.0 54 1.8
Holorusia 3.6
Limoniidae Eriocera sp.A 16.0 41.3 143 1523 68.8 12.5 62.8 9.0 111.1
Eriocera sp.B 41.3 37.6 9.0 447 430 52.0 41.3 72 19.7
Pediciidae Dicranota sp. 5.4
Psychodidae Pericoma 1.8 72
Psychoda 1.8
Simuliidae Simulium sp. 216.7 98.5 9433 191.7 2433 99.8 2759 596.6 2184
Stratiomyidae Oxycera 3.6 1.8 1.8
Tabanidae Silvius sp. 1.8
Thaumaleidae Thaumaleidae sp.
Tipulidae Antocha sp. 322 89.6 71.7 59 537 2383 112.9 2795 1272
FErioptera sp. 1.8
Ephemeroptera Ameletidae Ameletus camtschaticus 9.0 3.6 18.0
Baetidae Acentrella lata 51.7 29.3 23113 7653 147.3 849.3 634.2 61.0 1327.7
Baetiella bispinosa 193 2523 2895 3341 1266.7 781.2 465.8 825 1231
Baetis spp. 12745 1771.6  329.0 1544.8 1746.8 3785.7 3634.5 1697.0  7489.0
Caenidae Caenis sp. 5.4 5.4 3.6 17.9 5.4 1.7 19.8 9.0
Ephemerellidac  Cincticostella fusca 247.2 28.7 46.6  234.7 12.4 3.5 233 575.2
Ephacerella montana 950  274.1 224 1577 4139 283.8 272.3 7775 5518
Ephemeridae Ephemera sauteri 3.6 21.5 3.5 19.8 1.7 5.4 34.4 1.8 32.3
Heptageniidae Afronurus floreus 52.0 469.5 20.6 1344 139.7 517.8 153.5 1433 259.8
Epeorus erratus 1523 25.8 3512 8.6 376.2 134.4 165.2 172.0 1.3
Nixe sp. 3.6 752 3.6 3.6 3.6 7.2 89.6 82.5
Rhithrogena ampla 9764 6937 9445 4443 59519 2583.5 142.8 3172 2717
Leptophlebiidae  Paraleptophlebia sp. 26.9 5.4 1.8 1.8 365.6 1.8
Odonata Gomphidae Sinogomphus formosanus 1.8 5.4 5.4 9.0 9.0 6.9 72
Plecoptera Nemouridae Amphinemura sp. 132.6 93.1 6344 759 636.1 548.2 569.7 65.3 87.8
Protonemura spp. 35.8 1.8 14.3 7.2 16.1 5.4 1.8 141.5
Perlidae Gibosia sp. 1.8 14.3 16.1 1.8 1.8 72 5.4
Neoperia spp. 379.8 7184 2347 5429 266.9 55.3 154.8 885.1 19.2
Styloperlidae Cerconychia sp. 66.3 4192 8.6 59.1 28.6 138.0 12.1 41.3 1.8
Trichoptera Arctopsychidae  Arctopsyche sp. 9.0 1.8 17.9 19.8 19.8 8.9
Glossosomatidae  Glossosoma sp. 54 233 233 55.5 19.8 38.0 154.1 186.4
Helicopsychidae  Helicopsyche 1.8
Hydrobiosidae Apsilochorema sp. 3.6 5.4 9.0 34.5 12.5 3.6 7.2 17.8
Hydropsychidae  Hydropsyche spp. 66.3 21.5 34.4 34.5 448 64.5 68.8 12.6 163.0
Hydroptilidae Hydroptila 17.9 12.5 3.6 484 1.8 1.8
Stactobia 3.6 16.1 57.3 1.8 72 1.7 72
Lepidostomatidae  Goerodes sp. 71.7 1290 5214 1939 36.4 331.5 39.6 4999 2712.8
Rhyacophilidac  Himalopsyche sp. 1.8 5.4 1.8 12.5 1.8 3.6
Rhyacophila nigrocephala 28.6 91.4 484 1182 2136 22.5 28.6 71.7 177.2
Rhyacophila spp. 71.7 89.6 1488 69.9 15.8 6.9 146.9 1719 12.1
Stenopsychidae  Stenopsyche sp.A 2526 62177 6414 1451 3354 849.2 656.4 222.1 2311
Uenoidae Uenoa taiwanensis 2974 1.8 1.8 1.8 3.6
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Order Family Taxon | SR N
Coleoptera Elmidae Zaitzevia sp.A 16.1
Psephenidae Eubrianax sp. 1.8

Diptera Blepharoceridae  Agathon sp. 41.2
Chironomidae Chironomidae sp.B 361.9

Chironomidae sp.C 265.2

Chironomidae spp. 7.2

Tanypodinae spp. 14.3

Limoniidae Eriocera sp.B 3.6

Simuliidae Simulium sp. 1540.8

Tipulidae Antocha sp. 7.2

Ephemeroptera Baetidae Acentrella lata 575.1
Baetiella bispinosa 485.5

Baetis spp. 220.4

Ephemerellidae ~ Ephacerella montana 14.3

Ephemeridae Ephemera sauteri 1.8

Heptageniidae Afronurus floreus 1.8

Epeorus erratus 78.8

Rhithrogena ampla 616.3

Plecoptera Nemouridae Amphinemura sp. 34.0
Trichoptera Glossosomatidac  Glossosoma sp. 197.1
Hydrobiosidae Apsilochorema sp. 5.4

Hydropsychidae  Hydropsyche spp. 100.3
Lepidostomatidac  Goerodes sp. 30.5

Rhyacophilidae  Rhvacophila nigrocephala 46.6

Rhyacophila spp. 10.7

(F.ﬁf}i Rk j\gﬁg‘c Pﬁﬁi)
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Order Family Taxon BEERIOH)  BEERA0H)
Coleoptera Elmidae Zaitzevia sp.A 139.7 54
Zaitzevia sp.B 3.6 1.8
Scirtidae Cyphon sp. 60.9 12.5
Diptera Blepharoceridae  Bibiocephala sp. 3.6
Ceratopogonidae ~ Bezzia sp. 1.8
Chironomidae Chironomidae sp.B 19.7 16.1
Chironomidae sp.C 9.0 1.8
Tanypodinae spp. 5.4
Empididae Holorusia 1.8
Limoniidae Eriocera sp.A 14.3 3.6
Eriocera sp.B 3.6
Simuliidae Simulium sp. 234.7 54
Thaumaleidae Thaumaleidae sp. 1.8
Ephemeroptera Baetidae Acentrella lata 53.7 9.0
Baetiella bispinosa 112.9
Baetis spp. 2974 14.3
Caenidae Caenis sp. 1.8
Ephemerellidae  Ephacerella montana 175.6
Heptageniidae FEpeorus erratus 12.5
Rhithrogena ampla 270.5 26.9
Plecoptera Nemouridae Amphimemura sp. 21.5 3.6
Perlidae Gibosia sp. 1.8
Neoperia spp. 69.9 16.1
Styloperlidae Cerconychia sp. 1.8
Trichoptera Arctopsychidae  Arctopsyche sp. 14.3 1.8
Glossosomatidae  Glossosoma sp. 21.5
Hydropsychidae  Hydropsyche spp. 35.8
Lepidostomatidae  Goerodes sp. 35.8 1.8
Rhyacophilidae  RhAyacophila nigrocephala 179 3.6
Rhyacophila spp. 1.8
Stenopsychidae  Stenopsyche sp.A 16.1 1.8

(FH kR 2L FH)
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(total) fe -36.64
IR 2 7 A 6.41
fe 3 -29.58
EPT = #EKEFER 7 27.26
fe 3 -36.49
H k2 iE 7 3.45
IF -28.37
%A & 4m FRTE W L 7 e 61.69
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AlCc, small sample unbiased Akaike's information criterion (Akaike, 1974)
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ABSTRACT

The Long-Term Ecological Monitoring and Ecological Model Establishment for
Wulin Area project had collected 104,358 records of species occurrence covering bird,
fish, amphibian, insect and plant, as well as 2,933 waterbody readings, 4,645 algae and
organic debris records, 9,136 environmental monitoring readings, 4,107 records of
stream discharge modeling and 6,970 records of physical habitats. All data is available
at “The Long-Term Ecological Monitoring and Ecological Model Establishment for
Waulin 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
1,296 records of aquatic insects, 61 waterbody readings, 276 records of streamway, and
480 records of river habitat type from research team this year. In addition, 69 records
of river habitat type from 2019 were added. Besides website and database maintaining
and project data updating, the website function was checked and repaired, the format
of scientific names of occurrence data was standardized for correcting the species list
and statistics. Also, there are new functions like: some graphs on website are dynamic
according to the filter; observation station in map can be filtered by years and research
subjects; and occurrence data can be viewed in group by sampling events. For short
term advice, we suggest to enrich data display on website, and to import conservative
information and data publication treatment on sensitive species. 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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1 Arthropoda Insecta Diptera Tipulidae  Antocha sp. ARH 20210125 HLEE 203986 1213078 MK AMASUKI B )
2 Arthropoda Insecta Ephemeropterz Ephemerellidae Cincticostella f AT 2021-01-25 RLTE 24.3986 121.3078 ET THaztkE BB nE
3 Arthropoda Insecta e 20210126 PLFE 243986 1213078 WENE  SMASLKE PR wE
4 Arthropoda Insecta Trichoptera  Arctopsychidae Arctopsyche st  IXEEF 2021-01-25 HILER 243986 1213078 MK EHasthl [L:5 3 hE
s Arthropoda Insecta Ephemeropters  Baetidae  Acentrellalata  MEEEE  2021-01-25  BRLEE 243886 1213078 MR SFESUKI R we
6 Arthropoda Insecta Ephemeropters  Baetidae  Bastielabispin  [UMSFR  2021-01-25  WUEE 243886 1213078 MERX Sk BB WE
7 Arthropoda Insecta Ephemeropterz  Baetidae Baetis spp. Ll 2021-01-25 RLTEE 24.3986 121.3078 L5 Atk BB nE
8 Arthropoda Insecta Plecoptera Perlidae  Neoperlaspp.  EMH 20210125 PLEE 243986 1213078 WENE  SMASKE MR nE
B Arthropoda Insecta Trichoptera  Stenopsychida: Stenopsychesi MG 20210125  HILEGR 243986 1213078 WAk ALK B wE
10 Arthrogoda Insecta Plecoptera  Styloperlidae  Cerconychiasp  BIGSEFI  2021-01-26  BHLFE 243986 1213078 M@K OELAE  WEY wE
" Anthropoda Insecta Colsoptera Eimidae  ZaitzeviaspA RAEEAM 20210125  WIUEE 243986 1213078 WENX  SASAE  WEK wE
12 Arthropoda Insecta Diptera Limoniidae Eriocera sp.A ps L] 2021-01-25 RLEE 24.3986 121.3078 L1254 Atk BB nE
3 Arthropoda Insecta Diptera Limonidae  ErioceraspB A8 20210126 BWLER 243986 1213078 W SMESLKS MR wE
i Arthropoda Insecta Ephemeropters Heptageniidae  Afronurus flore  MEH 20210125 HLEGR 223986 1213078 WAL ALK e wE
15 Arthropoda Insecta Ephemeropters Heptageniidae Epeorus eraty  ET 20210126 BLFE 243986 1213078 WER  SHASKS R w8
i Anthropoda Insecta Ephemeropters Heptagenildae  Nixe sp. EE 20210125 WLEE 243986 1213078 WEK  BEKE WE we
17 Arthropoda Insecta i BERE 2021-01-25 H"LEE 24.3986 121.3078 k254 £FatKN BT nE
18 Arthropoda Insecta Trichoptera Rhyacophilidae Rhyacophila nig REaER 2021-01-25 RLEE 24.3986 121.3078 Wi Baztkn [ 254 nE
9 Arthropoda Insecta Trichopters  Rhyacophilidse Ryacophiasp MG 20210125 HLEER 203986 1213078 WAL BMASUKE i wE
20 Arthropoda Insecta Trichoptera  Hydrogtilidae  Stactobia WAEH  2021-01-25  BUEE 243886 1213078 BER SRS EER wE
21 Arthropoda Insecta Ephemeropters  Ameletidae  Ameletus camt MR 2021-01-25 WILTR 243986 1213078  WEL Azl FREG3H wE
22 Anthropoda Insecta Diptera Simulidae  Simulium sp. " 2021-01-25  HLEE 243986 1213078 MEX  SELKS R wE
23 Arthropoda Insecta Plecoptera Nemouridae ~ Amphinemura« ¥ REMH 2021-01-25 BRLFEE 24.3986 121.3078 Wi Ak [ 254 nE
24 Arthrannda. Insacta Placnntera Nammuridas  Protnemura @ ¥ RAEE 2021075 R 24 398R 1713078 Ll st kR Rz R
Je 2 . 12 4,
B 5-1 F @ RiER QP
@ REMELEEANRCEEEI SnRs NSKmnES
IKEEEER # 20 %
*BEEARMR TRl HEFR
s U] RE 4 BERR) REAR) WERM

Q

1 2 HeLFER 24,3986 121.3078 1892 0.43 2021-02-01 RE

2 2 HoligEiR 24,3986 121.3078 1892 0.43 2021-04-07 A

3 3 s 24.38245 121.31012 1825 08 2021-02-01 RE

4 3 Z3RiB 24.38245 121.31012 1825 08 2021-04-07 RE

5 4 Bnas 24.37245 121.31112 1786 0.75 2021-02-01 A

6 a4 Bas 24.37245 121.31112 1786 0.75 2021-04-07 RE

7 5 $IEE 24.35433 121.31351 1714 2021-02-01 AE

8 5 SIER 24.35433 121.31351 1714 2021-04-07 AE

9 8 IR 24.35787 121.30847 1758 0.45 2021-02-01 RE

10 8 BWER 24.35787 121.30847 1758 0.45 2021-04-07 AE

n 9 AHR 24.34748 121.31053 1712 03 2021-02-01 AE

12 9 HBR 24.34748 121.31053 712 03 2021-04-07 RE

13 1 SRR T 2432128 121.28407 1525 2021-02-01 AE

14 12 —SE# EHI000 243626 121.31143 2021-02-01 AE
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TSR T Ol B
am ®E BE ARGR)  MEQE W) E® KRAR) AR IRARE
e \ | |
1 2018-01-10 AR Y-8 6 14 0.2 9E 01 0.201927510938461 &
2 2018-01-10 ABR -1 6 114 01 WA 01 0.10096375546923 il
3 2018-01-10 HIE ¥-2 7 14 0.2 9E 02 0.142784312292706 B
4 2018-01-10 AR ¥-3 7 14 0.2 wE 0.2 0.142784312292706 o
5 2018-01-10 HWE Y-4 9 14 01 23] 01 0.10096375546923 B
6 2018-01-10 HR ¥-5 4 14 0.2 e 0.2 0.142784312292706 &
7 2018-01-10 HBR Y-8 6 14 01 s 01 0.10096375546923 &
8 2018-01-10 HIE Y-7 7 14 01 9wE 01 0.10096375546923 E
9 2018-01-10 AR Y-8 6 14 0.2 #E 01 0.201927510938461 F $iid
10 2018-01-10 AWE Y-9 6 14 0.4 KEME 05 0.180609456394292 il
n 2018-01-10 HER ¥-10 8 114 03 e 02 0.21417646843906 En
2 2018-01-10 AWE Y-1 8 174 05 A 0.6 0.206091402845624 f Fid
13 2018-01-10 ABE ¥-12 4 14 02 WA 0.2 0.142784312292706 il
14 2018-01-10 AR ¥-13 5 14 0.2 FEES 01 0.201927510938461 B
15 2018-01-10 AR Y-14 4 14 03 wE 03 0.174874354195667 il
16 2018-01-10 HIE Y-15 7 14 01 23] 01 0.10096375546923 it
Bl 5-3 FR @ P
@ Rt EEEEAREEHNZI seas B TmEtE
FAEERE s 210%
am RE B Bifi [3: ] aE BREEAR)  RRRELE
2
1 2021-01-26 ALUE 1-1 1 121300423 24362526  1798.232 1 A
2 2021-01-26 BUE 1-1 2 121300426 24.362545 1797.906 1 RE
3 2021-01-26 IR 11 3 121.300431 24.362558 1797.663 1 AE
4 2021-01-26 B 1-1 4 121300553 24.362586  1798.766 1 RE
5 2021-01-26 LR 1-2 1 121300482 24.362557 1797.949 1 nE
6 2021-01-26 AR 1-2 2 121300478 24.362544 1797.724 1 AE
7 2021-01-26 IR 1-2 3 121300474 2436253 1797.842 1 AE
8 2021-01-26 R 12 4 121300461 24.362512 1798.325 1 RE
9 2021-01-26 wILE 1-2 5 121.300448 24.362451 1799.664 1 RS
10 2021-01-26 BIWLE 1-3 1 121300637 24.362571 1798.568 1 AE
1 2021-01-26 AU 1-3 2 121300643 24362535 1797.376 1 RE
12 2021-01-26 BIWE 1-3 3 121300662 24362525  1796.765 1 RE
13 2021-01-26 AR 1-3 4 121.300666 24.362507 1797.226 1 A
14 2021-01-26 AR 1-4 1 121300962 24.362576 1797.436 1 AE
15 2021-01-26 AU 1-4 2 121300958 24362549  1796.863 1 AE
B15-4 FALL @ @7 75

5-18



BN
st
HEER
CETI
SRR

BEG
Rl R
Rt St
PIBUARET
@plagat
BAl#tEt
MBlagat
wiEgat
WigEk s
KEHE

+EE®S

HE o
stERH
HERR
AR
BRAR

k- 320

AL EE

el

AEEE

HRgEt

PIBURRT

MRt

BRIREt

MBIt

e

W S

KHIBE

TREE

REEEER

RBIEE

big 2240

PATHAR

E3i7 s

PATEM

ERA

otk

E-Mail

BRERFA

BATHE

SHEEE

30k

2004 2005

) I I I I
0 — I . — . — — | — —

@ Rt BAERENREBENRY sSnnx RS E

REEHMER R R BUREHER — KMER BT R
2020/1/1-2021/12/31

EVERAEERRE

PRABEARR

FB3E%E, Mei-Hwa Kuo

AFHEY 2505 B PRAR

mhkuo@dragon.nchu.edu.tw

EHES0A R 5 E R LAE EH 2 818 F K48 (Surber sampler) (BAEETH12 x 12 inch » AIEH E AR EH »
MNEARR A ERRARA - BREARBAEMARA - #8B A/\R52 mesh) TETIHPIRE—R - S—HKBE
HEEAR

W55 LA % T

@ RiEhEEBEAREBEX R SBRRARNEEMITE

EIERERFLR

|

2008 2007 2008 2009 2010 2011 2012 2013 2018 2019 2020 2021
FR

Higheharts.com

Bl 5-6 B2 78 {4

5-19



G REStEEREAREREN R SRERABEEMEHE

SHRAT
sHRZH
SEER
TRFRIS
22N

RRPR
Rl
Rkt
AEED
BT
FIBligET
MRlgst
BRlgat
MplgEt
WiEsE
bojk: £54 2
KEAE
TRBE

O REtRAEREAREBEXR SHER A BEEMIHE

HERN KEER %
HEBSGH *HIRIREW T A

H‘lgﬁ s MOSIER mE £ BE(2R) RE(AR) wEAM
P a
pizh3-7+1
RSB
i 1
WEEE
et
PIBUARET
BRIt
BRIt
BT
Yt
kbl 154 3
KEFE
FTTRIER
BEEER
EREE

1 203 BAIREAT  24.36891667 121.3418333 1874 m 2021-02-01 nE

2 203 BSAIREAT 2436891667 121.3418333 1874 m 2021-04-07 AE

3 203 BIXRIEAT  24.36891667 121.3418333 1874 m 2021-06-08 AE

4 203 BIREAT 2436891667 121.3418333 1874 m 2021-10-06 AE
KEER 4 E

B 5-8 o Rlebd B2 h FRERRST)

5-20



HEER

TR

BRAR
REHHE
Uiy s
Rt E
HEEW
whligst
PIRlgEET
MRt
BBlgEt
Rplgat
wiERat
YiEk s
KERE
TRBE
REEE
BEAFE
R
FEEL: 3]
FIBETE

FEER

ikl

BREAR
piik A
Ao EE
Aok E
HEED
ARgE
PIBlRat
MR
Bt
Hhlgat
ok Hity
Uk Bt
KERE
AEBE
REE R
RPARE
B
FE
BETE

Q) BRHELEEAREEEIRY SRR ESENENE

SREZESE £ 1002 %
REERIFEFLE
25
20
o 15
= - Pl 5
-
U]
5
2007 Jan 2007 May 2007 Sep 2008 Jan 2008 May 2008 Sep
Highcharts.com
“RSSERAAT T AT
Mok AEEE |mEAH ME(C) Ki@(C) LEE(C) LTF26cm(*C) 1T 5s0cm(°c) +TF65cm(°c) LT 80cm(°C)
o [ [ fmees ]
1 5 WIAR 2008-12-19 495 9.27
2 5 IAIE 2006-12-20 722 915
3 5 AR 2006-12-21 793 9.65
4 5 3] 2006-12-22 449 937
5 5 SR 2006-12-23 384 851
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o
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2 Fr ]
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1 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidenspilosa ~ ATERISE 2008-08-14 RS 2435433
2 3 Magnaliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa AR 2008-08-14 ot 5 3 24.38245
3 3 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidenspilosa ~ ATERi&E  2008-08-14 = 24.38245
4 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa AIEmEE 2008-08-14 FIHE 2435433
5 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidenspilosa ~ ATERI®E 2008-08-14 EIRS 2435433
3 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa ~ ATEIiME  2008-08-14 IR 24.35433
7 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidenspilosa ~ ATEFi&E  2008-08-14 RS 24.35433
8 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa KiEREE 2008-08-14 b i 2435433
9 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa KERmuE 2008-08-14 EIHE 2435433
0 5 Magnoaliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidenspilosa ~ ATERIME 2008-08-14 BERS 2435433
n 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa AIEREY 2008-08-14 R 24.35433
12 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa KIEmEE 2008-08-14 RS 24.35433
13 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa KRN 2008-08-14 b3 2435433
14 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidens pilosa KEREE 2008-08-14 ERS 2435433
15 5 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidenspilosa ~ ATCH{ME  2008-08-14 WO 24.35433
18 181  Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosara Bidenspilosara ATCRi&E  2012-10-03  SAMAEMGEY 24395657
17 1 Magnoliophyta Magnoliopsida Asterales Compositae  Bidens pilosa ra Bidenspilosav: AfERIEE 2008-08-14 Bl 24.39816
3 R , .
B 5-11 % F his% 85 L2373 TaiCol ¥ ¢
@ EEHEERERNRAEBRIER T SRERARSEMEHE
BEE e e
TEESIREE T A
R A& P ME A A& B BE R HE 2%
a | | [z | \ | [ \ | | |
1 Lk Animalia Ll Arthropoda L3 ] Arachnida wWiEE Araneae Araneae
2 DUR Animalia EEmm Arthropoda L] Arachnida wiEE Opiliones Opiliones
3 IR Animalia [l el Arthropoda L5 Arachnida HEa Pseudoscorpior Pseudoscorpio
4 BUR Animalia EEmr Arthropoda L3 Arachnida Acari
5 BUR Animalia WM Arthropoda EES Chilopoda il s i A=) ‘Geophilomorph. Geophilomorpt
6 BUR Animalia R Arthropoda (=7 ] Chilopoda FLTAE] Scolopendromo Scolopendrom(
7 BHR Animalia A EM Arthropoda AmOE Entognatha EEH Collembol B
8 B Animalia EEEF Arthropoda [2]=t0) Entognatha WEE Collembola ®AKEN  Entomobryidae  Entomobrya
9 BmR Animalia EEEEmP Arthropoda wOs Entognatha ®WER Collembola RARER Entomobryidae Entomobryidae
10 BmR Animalia EEEF Arthropoda Ans Entognatha WEE Collembola HAMET  Hypogastrurida Hypogastruride
mn BHR Animalia EEEP Arthropoda [2]=E) Entognatha WER Collembola nEaEn Isotomidae Isotomidae
12 BHR Animalia EEEA Arthropoda [2]=i5) Entognatha EEH Collembola  EEIEHEFR Neelidae Neelidae
13 BHR Animalia EEEP Arthropoda [2]=E5) Entognatha WEA Collembola AN Onychiuridae  Onychiuridae
14 B Animalia EEESA Arthropoda [2]=i5) Entognatha EEA Collembola REN Poduridae Poduridae
15 BUR Animalia EEEA Arthropoda [2]=E) Entognatha EWREA Collembola TN Pseudachorutid Pseudachorutic
16 BwR Animalia EEEA Arthropoda 1=t Entognatha ERE Collembola Bl # Sminthuridae  Sminthuridae
17 Ehin R Animalia B EhamPFa Arthranada el | Entannatha @R A Callomhaia TS Tamacaridas  Tamaceridas
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1 Trichoptera Hydrobiosidae  Apsilochorema Apsilochorema BEREE 1

2 Trichoptera Arctopsychidae Arctopsyche sp Arctopsyche SHEE 2

3 Trichoptera Rhyacophilidae Rhyacophila nig Rhyacophila nigrocephala LERGE 4

4 Trichoptera Rhyacophilidae Rhyacophila spy Rhyacophila FOHE 2

5 Trichoptera Hydropsychidae Hydropsyche sp Hydropsyche AHE 10

6 Trichoptera Glossosomatide Glossosoma sp. Glossosoma EREE 1

7 Trichoptera Stenopsychidae Stenopsyche sp Stenopsyche aAEE 51

8 Trichoptera Lepidostomatid. Goerodes sp. Goerodes REIGEE 4

e] Trichoptera Uenoidae Uenoa taiwaner Uenoa taiwanensis ERZELE 27

10 Ephemeroptera Baetidae Acentrella lata Acentrella lata T & 1

n Ephemeroptera Baetidae Baetiella bispine Baetiella bispinosa PUEfE 26

12 Ephemeroptera Baetidae Baetis spp. Baetis BT 203
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