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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
(@) 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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kY 2 AR BT g K 47 % (DIONEX ICS-1500) A 45 - SEmifisdh 2 AL
A mikiinig - kP2 3 245§ PF (DIONEX AS224mm)» * F]H8 &2ic i £
2GS AR A R A s AR FRABRBR S LIS
BEEOBRF LA LI Y AR ERS LR ETARLIE > BEAIER
Pligde s MBETRZ MM SHECZ FRARARIL T ETERGPE > 7 ik
BHEGERZ A BRAMREERAS NP2 28 RETHEKRBER Tﬁ%ﬁ;
B4 A3 SRR ER o
7. TR
BRE R LA APH203252 2T o e v B g C 5
g F it s EN-1I-2 K J:T”;: M- BMEBB L K I BFLES 0 UL KL
B3tk E543 nm AuplE ek A T2 o YL AR 2 kA 472 (Perkin
Elmer UV/VIS Spectrometer Lambda 16 ) -

©
>®r

% -
R R R RS ER A EPHE 05 0 4o 0 & F A 0 S EHT mp
BT AR o B i RIS EM R 4 o s KRR 3640 nmid £ rub|H Rk R A
2_ (Perkin Elmer UV/VIS Spectrometer Lambda 16 ) -
9. * HfL
REEAG I RD 0 A M PR s T RGN  RES IR B ITT 4 - e )
fe-pidpfe » SRAZPBRZEIAHFESHE » AR ERTHE880 nm b2
%k B 2 ¥ 2. (Perkin ElImer UV/VIS Spectrometer Lambda 16 ) -
10. Fips
K 2 FRE RS AT & 45k (DIONEX ICS-1500) A 45 » SEatfcdh 2 4
o & ghinikitinig - kPl 8T Lk k45§ P (DIONEX AS22 4mm) » % F]H 21 i
PRI A F RS A AR SRS FR AR RS £
mE- B PR LA K n AR E RS L3 ETRMK L
AR RS MET R SR FRARBYES LT R R
BTV RHAFTHEAZ AL GH - BRARRBRAES LEHE T E
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11. @
kY 2 & 3T a3 k45 % (DIONEX ICS-1500) A 44 » SEAfe4h % BLfL &
Ghimikinig - kA2 3EF 2 A 47 ¥ 5 (DIONEX AS22 4mm) > T FH ¢r i % £
2R EG AR LHA T RS 2 A A AR A Yo AR ERF T LIS B
FEOHBYES LHEA AL AR ER S EBETARLALE > BRARBR
Pligde S T R B SRS FRLREI LT ERYRE T el
FEERZ ARG - BAMRERRAES N TR TR o
12, 5,4 Ha
KRN T 41 95~100 °C e it F B Y o 4o 2 BF BAFRBIBR 0 KR
Ve ey PG - F R “xi“wti\m FRE TSz §F LREFULE
b 47t 2 b (NDIR) 4 49 ik » R ik B3k 2% 2 (O-1 Analytical 1010) » + 18
B BRER
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i
i
X

(- ) 'k FE R

S ORI G R AR HROTE B LY Q7 1 E KT o 08 th LB
27~8" Wihdeh EisiE Ttk PBRAW594£2-4-6-8-10-12" ;95&24~
6-8-10-12% ;96#2-4-6-8-10~12" ;97#1+4-7~10% ;98&2-4-6~8~
107 ;99#2-4-6-8~10~12" ;100#2-4-6-8-9~10~127 ;101&2~3 -4~
6-8-10~12% ;102#1~2-4-6~8~10% ;103#2-6~10% ;104&2-6-10" ;
1052 447 B4R X 610" X658 #cyp > A 1770 B ¢ dpIBFRI T2 KB R F >
U TR pHr BAEP > U2 FHFRIILBR - FRB -ARIF  LTHAMRBE - %

FooDART AT F B RS B > 10588246100 2 Htk
NS 2 A AR Ar £ 173 A 1114 e

b ZERFOFE RS- pET Y T - U 20 AR
fe & AN L PRA » SRR R KT R EER @WQLwL?ﬂfﬁ

FHEEY R L RS R 4oR1-225 134977 -

LR 2 B T RERGE b P T s R E RIS % 4o B1-351 RI1-4747F o Bl w
Jo o * g 05 E 120 KRR Al 0 % EOKEE RIS % 4o B 1-48% B1-6047 o BE
B g2 oREE PR S Ao BI1-631 BI1-75977F o Atk X WHEHOR TR B FRIE 0 R
Bl1-61%77 o
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(=) = RBEING) FRORFE R

d FPEI T AN AP T R (H2) 2 5L (H3)Bah (H4) - FAH (#5)-
Bk (#8)~ 3 %0E (H9) > - 5L 25 (H12)~ - 5™ 25 (#13) &k Fa Y
TR A5 % Ao F1-93 B1-21495F o

PHE /1 >0 6.5~85 4 4. 454 & 4 S5 > R B iLitapHE 4 06.1~94/F & ¢
ﬁ%%m#w’%T@?%wf%(W)*ﬁ&4”&HH»WE%%“’ﬂ%ﬂ@
2ZpHY & T AR TEREFRPN

T RATRY @I ZE2Z FE ARG R? HT R ERA A120~450
umho/cmz_ B (F#t » 1998)° A % & 5 E T R E 71~394 umho/cmz_ fF » %L &

EB B LEa Pewit R REPELAEE BIENP BN S REBIEY BE TR

LStk RIEZ BT R ERE
KEERBLFRTA DT LTS (M- 1998) § F 3 KR 5 &S
173 SR 5 §p RH12R - AHBE Filim kBt TRl B 98 24> L 5k

B ATHESIST 18R » B¢ T L G IR R v Rl -
ﬁ&~i%@ﬁwaﬁwa%5%%§éi$%%%i~ﬂ4’ﬁ‘ﬁ%*ﬁ@
I TR B F 2 R PE AR FILF B c PR R LEN LS E D

TERFRFOESR X kTR ELESF ORREEFERE KA R A 4 F
AF LA RHE RAB ML AR F A 4416~141 mg/L
2 drB ek B N2 BN 3 F 6 24.16~643 0 HeppE &4k
Vst 54 § ePg R ATmg/Lr b R 4o R 85961 (0 1998) o
BREF CE TS AL AR B ) R N BT
WERFFEWecL 6 Ar REME R AR T S EEE 2 PG RIBM]
NTU = %% 510" #9597 @3B ek &4 - ¥ 510§ RAGEL NTU - § %583 2
6137 NTU » ¥ it RF L #ig 4 2 2y r @ v U2 BB FHERL 2@ rp
PR o R 2 R L T L A A Rk R 0 R B 2 kTR ¢
EE AT R G HR A PR RS AL RS LA PR R
Ben® £ ASNTUZ T (- 1998) Ak FimBd R Ea2NTUZ T # &8 Fo
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S EY N R L ERTRE P R 4 370.91~3.95mg/Le T F B R Fl e 4
SRR R ERTE B ESARINY  FEILFERY - F AL
AL Fa AP RAORREEE TIM > P 5 BB PRI 0 ]
By ERORER o FET RIS RS X REL > AKPR R TFFBKY @

£k B e o

FER D G P LE E B LR R M E TR F KRR R Py £ Bk
B 4Rl F SRR T R A ERY X BF L v R 5 (Kuan and
Chen,2014) -

REF BANSENABBEF 7 F 0.6 mg/l o T AEplsE R OR D ER o W
BEFETRE LT EEZLEALN ST A3 RRHRAFEREPE LA
BoREkin? B ¥ RERY Tk AL HARBF P EM B EF
JER A 70.01~1.4 mg/L > BRI R T AL 2 RIEY 5% 4 %055 R #4pM (Chang et
al.,2008) -

FHEC R R R EifBE R ER SRR LAY TRENRBE

S ORSEEY TAERHZ AR RRBPR Y A LG ERER 0 Fla T d R
RAGGEASEERs D EBHAE S RS OR T HEPF L L PR
FEFF R EAcKiSRa @ r P N heB1-20 2 AW R ma'fr;r;é]
VOH-E S A AR FREL A L AT 2 DR A G b
FER O F]mE R REARERG IR o a RSN RO B AT
(Kuan et al.,2005;Kuan et al.,2013 ) > & % & d #e (7% @ it » b T k&% (Chang
et al.,2010) * EEBF LR LT F RSB R bldc 7 K EEF 2 EP 2 FR
i E o BB RERSE Y AERE DAY R WA E R R - F o F AR
# w3+ %¢ (Liouetal, 2005) -
THRBG G- 23300 T i d ke TABRBDLRER 50 pg
2 42530 pg/L (P > 1998) » Fo PP 773020064 3T w4k d g kM ¢ TR L
FEEREZ A3 WL T (£12) FHF R AMSOEILT AR ERHMS
png/L > &4 £107 i» F:BRh +Ld JEk AR B £10.80 pg/L > % 78 gl k£ 3.34 pg/L >
EIRT g F ORI howh G € TS § A 2 Bl ket B ER
sEine F kR 2 (Kuanetal.,2009) o f 2 %h s FUEIPHEE B BF o kP F € 1Y
a2 R i o HARE S BT wFF (M 1998) Zkok? £ kAT
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1125 pg/l o B (2006 ) Bt Uk ® At g kR ) 4l pgl o
DR E0.03mg/lL (£1-2) @ fER ERISRET 0 BB RIENZE FIERE
IR FFERG HAFTEARS ERTIEF (F 0 2013)-
PR AL Rk RBENE T R REE  FR T ARRY ET R DR A
P FRFAT o b Pt L E R BR RIS 0 R IER R BRRRS ot FaR
BER RYFERKREF > a @HN B FanEd M - R APEBET &
12~47 {2 k8P M BRERE 2 5 A6~107 & K pF > s Bk B P B "E X o
FRADRIEY DEARIEAS CUFIRIEEEFRFTZ 28 - A
BoRESY FBER A REFL20myLNT > 3 EEERBE o
BARY PZHETF S RN B R RA R SRR A 2 Y Bl R
FAN o RBAT UTHMP S A - £y (M 1098) ER L R T4 bk
AR TR R ) »70.01 mg/L > ®p (2006# ) BliT kA F ] 350.2 mo/ll (£1-2) -
BB E LR 4270~001mg/l> £ £24-67 F %iE67 2 i 4 RIEER F 5
0.06 Mg/LZ 107 %753~ § %%k & 4 w5 0.04 ~ 0.05mg/L ** fr k& o
713 LR FRERIR S ZEES G B R - TR 20T
WROER S FFE TR ERHH % » BB A R A305~15mg/L > 4 £47 11505 4 &if
MRS ’fﬁ'liéiTOC”ﬁ PR A1~1518 2 5 Wardikol CHIERR SR L B
oo §EE2TOCE 5 #1F Rleb? f > BMAHEHLVKHFBFLBNG 52 ¥

(=) - BLFFERNcE R R TR
2 E RS mw Aot E50 (T B 1 e AHERECL B e
Boplzk o d FAED T AR SEA S (H4) - BUF L AF (#12) - - BT 25 (#13) -
AN (H5) - RFTRAE R T RFML - REE LR AT R
RFZ R bk G R ERIER B B R M RPN A
B L I RPFRALBLZARE L FARTIER  RARMEA R 6

B oo ML 1 423010057 26p & Vi (7 057 30p R A HERc L 1470 $2057 31
PRAFFENT A FMF TS EFSFE R ek jﬁ-;/bﬁﬁ;fj,

RO RSF PRSP RMRR R R R R P 5 100£ 0
5217p ~5723p ~5224p ~5230p ~5731p 26 4p > A ML S22 KT R
AT o AR % o Bl1-22% B1-34555F o

Hihjsw BplpapHE 430 7.1~85/F & ¥ M ihdg ek i 0 57 17p %5 % % 7]
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XEREAEERPELTP F R ERRR TR 2ZpHE > 41387.16~7.57 5 57 30

PR =2 52674p B > pHELFF 2 5 48% > /137.35~8.43 > &gor dijm
Bk 2 pEApHT A B E R E D AR ER RIERL ¥ EFIPN S S FERIZpH

A AR T

HTRAT KPR INTEIE > LG RREDT R /127120~450 umho/cm 2.
B (P> 1998) 57 17p 4tk P Pl A £ A > LY 3 kR > Tl g =
HTRBIERM > 4135729~105.8 umho/cm o A3Ff:c L e S HEE HTREAN
31122.8~300 umho/cm » 2 T A2 R AFET R EE W LPAERF KRB ER c FR 2
BER ML A2 B AT R aFpRRE o

AN HES AL PRI pEE B R R ASNTUZ ™ (> 1998) e
FIRFFRPPRS > R ENFEW L F I E R PEL BS o FMeL §
T - BFE T EASERAR Y E B T4 NTUL312NTU » w5t 2 159 17p @ p
XA HHEKE B R A £ 116 NTU~ - 5L ¢ #5157 NTU > - 5535 7 #5145 NTU
FAH60 NTU » ¥ BaHL - FAES R LIEwRR > RASH RPEOTE &R

7

Mo R T AR LERG E A AR B RS 2B o R R A
PR HM LSRR B AETEMISNTULT s A S E R BiRlEZE A
By EAINTUM T > BEr i R e wA D AE2 648% L2 297 PRFEL &4

F107 A2k FHE 53.11~7.00 HARPEY 4 4 BRI RY § RS

FA L WP BB B3 % frERAR 4 300.06~6.80 mg/LRF -

AREBE ERFER el 1B aFalmg/ly™ > 223 FREE 0L 182
PR TAHREE 245§ kR A100E5 FHLIPTEPHEL B > a 5 F T RAK
¥ "‘f”!i%i?]%&%%?" RASE - SO ARAF ER L ARG
3.34 ~ 2.09 ng/L » H &ip| x| #+3.00 pg/L -

PEBER D XFH L I BPE Fa X Ea BERS > £ &S RPE S
#F o HP - BT R 54092mg/L -

FROHEME AR AR TREY ML mo/ll 2 RFEMTE 1 AR
S E10 GEEFETERER F1E o BRA S REER D 3 12218 my/L - Bifs
ERzZ S FRER 2004 mg/lLtT o

(2) biEz EREZRFER

B11-35% BI1-47 % Lok 2 $oRE2Z CRFZ RIS R > LR Z PoRE2Z pHEE K030 -
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FEEIRE O PRBIER B REEBIEE BB BF PE S R
B2 A o Feb o poRE HTREMEMEILEZ - REE B R B A5 NTU
2T e

Lz AR B B YRR R R 0 4350.42~2.84mg/L F R RE T RIEER &
LSRR o BUORGEBIE R VE B TS RAIE > 41370.42~2.2 mg/L -

14107 FlEh B FRORERRESA my/l o Rk TAMB TR

SRS nglz T o FHMARLTABAFER PR EET LRI R T

#4850 pg/L -

FRFET RSSO LA F BIER B TR KER R 4200.72~30.34 mg/L -
L NE R TE Bk B Y S RIEEIR 0 A300.7~12.18mg/l e & T hp AROKEEY kR B

S CUFFRIEEELFRF T 28 4 o
BEpe R E TR R Z BREE R 4350.01~0.13mg/l 4 E Z 0 R E 2 B T

BEvE 3R 3 2027mo/lLz+ o 4ol ¥ oAl AR R RIAT R o

S ETRLEZ PR RIER 406.74~19.40 mg/L v ¥ k] LA 4 S
LR 4 kT Rk B 22.33~55.52my/Lo £ TRl SR R KR E L
BT 2 BRI ER CEARGF MR RTA L o LB R KE R R B 4
Bk B A 310.408~1.619 mg/L 5 2 = gL RIT L o

()8l Fw b 2 KFE R

B1-48% B1-605 812 Fwic B * b 2 R W E Pl % o wic i # 3 © 2205&127
FEr S GriRriea s 2 R F AR o S ABGFE R HIT LR L
ik (H2)~ 25 (#3) 2 A+ (M) BFHEU AR -

SEGRBATATEERET  ETRSARBER T RARL T HERARG AR
Foo bR L ER M Z R THRBRAEERS > 2100 A ERESETREL
Ak R MNP LG R - B4 kR 51359 mo/ll - @ AV AL Tk R 4 ++0.07~0.48
mg/lL Fr& TAEAEEREAN0~08 pg/L> A a4 £#10" Flieh 5 L d LkR
2108 pg/L THFER > 5 F EA 5003mg/lLir™ o TR REET 0 & £6~107 >
AEBRFEREEDTE > £ PRATBAERABIVRELS MR » TA R

FEREMIFHM Y FREZFERATEUMA B 762107 P i RBILINER
%Wﬁ@é%’%Wﬁéﬂwﬁﬁﬁéﬁiﬁﬁ’%ﬁﬁﬁiﬁﬁﬁﬂﬁﬁﬁiﬁi
FoHBTREP WAP BRI o

FrE TRl EERD00E 2 W Z PR F LR LFERAERS > ER LR
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BEF22mg/L ;99 2 L enE RIS R kAR L B HARP AiE ) 201~-05mg/lL2 FF - A
THREF BEREMET B vilumf 7 E3] - Tco
(T)RFERERLEELKFTER
B1-63% B1-75% B bk~ S FE2Z KT E RIS FE - RBELVRE - B
Pleb s wl G A (#4)~ B L0k (#8)~ 7 550% (#9) > B g AL /ng (#201) - =
B LT (#202)~ 25k (#203)~ F BET 5 (#204)~ & ik b5 (#303) 0 H %
& (#203) - GET 2 (#204) 0 A pleb R d 4 R B F o
;3_&&&.&4 SRR VR AT R R K7 0 pHIE 4 377.12~8.33 » i#] 1 2 pH
By AL A R EPEF6585L ) ER ~BF CFERAR L*ﬁ SRR R L

P4 o § R B AENTUZ T o 5% (#9) %k (#203) - F %% 5 (#204)
j

FTRBOAKBAFSETR BLEESTERZFRET ALY %*/ﬁaiirs WH T R

4B oA A EETRIER £300.02~335 mo/l 0 LA EBAER [00.1~45 pg/l £ § kR

£0.03mg/L1t T o

LR EER 4 220~0.01mg/L > £ 267 ~ 107 p|F kA 4 +:0.01~0.09 mg/L %
WHEEER GV R ARLEER M EERL EE G M o

S EP TR REE L LB kR 41 >016.20~51.86 mg/L o 25k en T RLER 43T
29.96~5187mg/lL> H*® = vz ! kR BB R ETRBEEET BT

iﬁ&é%*%ﬂﬁkﬁ%ﬂ&%’ﬁ#§§§§§%¥%#?§§ﬁﬁo&ﬁ
Bikgd i 320 mo/lo At s £100 FlEeh BARAE - F %L F %L
Tk R B H @Rk R A W 5218~ 1.11 ~ 1.05mg/L -

Eine B BAORR S ZEEE PSR REEZ G EIERAT B
JER A 70401~3174 mg/l o & EE LS £60 2107 S S EA TR R M 0 L EE
R @ ET R CABRBERERN > rEBAT WRUERAPHRE > E L E LR
ARG T e

(&) Fid R RFLRSE

WHEATVILR P RHFLLHE L EHA L L R FILT R
LIS (A1B) 2 N LEAIT) s X LR G AR R SR BAKA Y 2 1-1568 > 4
BAFTI R A G P REGRE > AR F kR B R 5 760.03~0.6 mg/L# % $10.11~0.50
mg/L > LA F kAR 5 0.0~1.4mg/Lk % F11.2~1.9mg/L > 5 ak & § T
% €0.971~1.902 mg/L#% & $]1.997~3.174 mg/L > F] 4 i3 L L F 4y e A58

wo R WAL L FRE L R RS e P E LT R XTI AR D
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B t6? 2107 FREREET 0 BT O RELZ R PR - o BL1-6107 7 o
()9 R FIBEE RELBE

o EQY 3B Rh (X HFF P 12~15p ~ B ¥+ [ 15~18p -~ §5 4% : 25~28

P) &Ed > B UEERG T REREERFPNT T ERPEZHAET S

¥ 292 27p 178+ 3 AT5%E /] PF > 9% 2884 R 1280524

Bf‘*lﬁﬂ B34 ¢ R FA 0 DTS A (3B0FH ) B ER

wARERFZER G SRRl EER L s g A S RREPE R Y R BB L) 5

NTU% i£61.37 NTU » = § i # Jk & § F1/€1.21~3.73 mg/L# % $/2.65~3.95 mg/L > &

AR F kR B 5 £0.0~1.4 mg/Lit % $10.5~10.8 mg/L- & &+ k& § [170.08~1.37

mg/L#% % 7]0.20~2.12 mg/L > Flpt e fp i FReh BE {22 LB R P R X

ARy AR L BE

"f ’ Tt\:u /};17 ,J f

(M) L ERFAFLEARERS TLER
RS FARLRRS FRTE M TARLRTREG O AT
PR 2 SRR R g AR R BT S R R KR E R
B L EAT KRR AN KR LR BT E TR KRR e
P F BNA R skt AR 65 MLt o RI1-T6% BI1-TTH & o d Stk
4 EF R g o RIORY B F T F T B E

S
P&
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(-) &#&
Lok FERIS SR » RBE R ET %S Rl A AR KT B2 4

BRI S R TERE PR AR AN BV RE S LR RIS 52
BB -

2. ETREZFRB G o P LF EEF LEBMONH TR S RAPEY T FRRE 2
FHRENIRFDOFABRER TR EREEF Tl R bR ERGFETRASEY
ARMERBZHTIENRG M o

B RAME R LN EEF T b RPEY ERALP R EPLE EF 3

®
MR T A B ER S A Pl S LERE T ST ARBFERE
7

PEZRAES REAP B BB ARG 7§ WY S R
R LR 200 - % ’;%J ZABRAENEE RELG - TARBRLEE

4 - BIFHFM L IR TR T AL IR G 2 TROBE R A- TS0 N TR
PRI ERAARFRE > B RAcE K2 R FRC AEFEPD (- 251F) PR
BT F o BRI PwEHERTERSRET S PRI AEZ FHAESY -

5. k2 Al ek BB SRR ERI R 4 300.55~3.11 mg/L s K E R E PR B S R
AEE o 20042~220 mg/L o B A S > LA Z R REZ IR EBE HBBREER D
%‘“”ﬁ?zi%v&%Fﬁwﬁk®£43mﬁﬁmﬁﬂﬁiﬁﬁrw%? B2 & o

6.8 120 F w T % B2 FrE TR R BEBRII0EZ (5 0 P d E (#2) 2 BIF (#3)
agﬁgium);mﬂﬂﬁi ¥ kR ZBEER P AE22 mg/L¥g ) 1 0.1~0.5 mg/L2
BBt PERAEIET > By wiomd 7 33— T+

7. %f EE g (#201) e @ e v (#202) mBowiv R R EP - REL
EpOBREIE Y RN HARPIRTFIEREER DM G FTRERS > J VP RERE

FIR#F R HERETR TS DPE o

8. Hkt W2 e R AR R ZEE AR F P CTHEBE -
PSRRI ERZR-

9. Lkt s £6Y 2107 A A HFEA LS HB  ET R ABMRAERIEK
PR WAUR RAPEILE o B ER TR TR S T

10&%€ﬁ¢ﬁi¢?$%ﬁﬁ%€ S 2 R R ERY R R R KT ER

AF R27 2100 )R EE65 MmO/l T o KEEKEEAE AT SRS

KEFEFHAR o ERBF O TR ARY
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(=) 2&&
R AT L RER T RPIEB 2 AT HREAITLEE > PRI 2TV 2 L
HZREIE > o ifideT
1 =¥ (7iF 3K
APEEH 2 ERTRL PR 2
Py R D R RS
DRSS A LERPRBEF COFABRERZ T RBRE O REFEGAR
WEA Rl FHEET A RESW S HEL L 5 R h W R L L I
2. £ HpiEk -
IyHEM C 2HR RS FE Lk
R 3
WERR (HAERRE LA LERSLERE AR T N RLH
PETE)RERARREE RN REEAMTE S R LR R AL
S OREICRE LR BEEE LYY c FA AT E FHRKE
~37NO3 ~ NO2 2 5 #aE R - RI7 2 HEEF-KFR ) -
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TR OG0 2003 FHE RKTAAZRRER P RNFEF AR ES TG
R o
3ATRn 01998 0 = FEEFAFEF B TRFTLER c PFINFEF 2 HR RS FITL

o

T

AP 22008 0 = AR A2 E AT A BHIES L BRFLAY P e R 2R
R RO FIF IR -

T B 2013 RLEMF A - Bic BN A S FREASANTIEFLEFAE R
R FET] 0 9,24-29 -

Bt 01998 0 FHEl F-lEim 2 KRR FER ERZRHENE (2 ) PR F D
FRFEFFLESL

SET & 01989 c T4 AEFRE TR RG] c TR L EF T HEL o

AR 21997 c fur F R E R AR el g 2 g o BH G AP o

Gl B R F RFZRT R o

Chang, C.L., Kuan, W.H., Lui, P.S., Hu, C.Y., 2008. Relationship between landscape
characteristics and surface water quality. Environ. Monit. Assess. 147:57-64.

Chang, C.L., Kuan, W.H., Lui, P.S., 2010. Modeling watershed responses to typhoon events-A
case study of WuL.in catchment in Taiwan. Fresen Environ Bull 19:658-663.

Directive 2006/44/EC of the European parliament and of the council of 6 September 2006 on the
quality of fresh waters needing protection or improvement in order to support fish life.
2006. Official journal of the European Union 264:20-31.

Kuan, W.H., Wang, M.K., Wu, C.W., Huang, P.M., Wang, S.L., Chang, C.M., 2005. Effect of
citric acid on aluminum hydrolytic speciation. Water Res. 39:3457-3466.

Kuan, W.H., Chang, C.L., Lui, P.S., 2009. A variety of meteorological and geographical
characteristics effects on watershed responses to a storm event. World Academy of Science,
Engineering and Technology 59:466-469.

Kuan, W.H., Hu, C.Y,, Liu, B.S., Tzou, Y.M., 2013. Degradation of antibiotic amoxicillin using 1
x 1 molecular sieve-structured manganese oxide. Environ. Technol. 34:2443-2451.

Kuan, W.H., Chen, Y.L., 2014. Land-use type of catchment varying nitrogen cycle in an
endangered salmon inhabited stream. Environmental Engineering and Management Journal
13:971-978.

Liou, Y.H., Lo, S.L., Lin, CJ., Hu, C.Y., Kuan, W.H., Weng, S.C., 2005. Methods for
accelerating nitrate reduction using zerovalent iron at near-neutral pH: Effects of
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H,-reducing pretreatment and copper deposition. Environ. Sci. Technol. 39:9643-9648.
Sherpley, A. 1995. Fate and transport of nutrients: phosphorus. USDA, agricultural research
service, national agricultural water quality laboratory, Durant, Oklahoma.
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£ 11y G kMA M LT RE

AEE
B, BiE ) , T Y
- HUER AR GRERL AR AR
B (DO) (NH3-N) (TP)
(pH) (BOD)( mg/L) (SS)(mg/L) (CFU/100ML)
( mg/L) (mg/L)  (mg/L)
6.5 1z 0.02 1/
6.5-8.5 1 25 1T 50 {14 01T
13 -
5.5 12 0.05 12
6.0-9.0 21T 25 11T 5000 B2 F 03T
t -
4.5 12
6.0-9.0 411 40 ¥ 10,000 B2 T 03 T —
I
6.0-9.0 3} — 100 12 — — —
~,ﬂ7~ ,;!;—,3}—-47' *
A 6.090 2t — _ _ _
]
?‘;i'_:l.“l‘éﬁi"*\i @ﬁiw%’\ &\’f"’*}\i’biﬁfﬁ**"’&z\’f*k—t ﬁéﬁi%%‘\:&‘}:&'%,kgc
20 AL WK L A AL T 2 K k2 KR
R #ﬂm_«»«fz MUK~ MR R F - R RS F R R k2 KRR e
SHBAET R R R B U RS SRR ARSI 0K k2 kiR
( 2 7}’?\/})—? DT 7% FE% K5 4??1?)
F 1-2 BB 3T w2 pEf b -k B8R 28 (2006.9.6.)
_ fE A A,
7K B
ke ] B E Y B E
8 B (°C) 1.5~21.5°C 3~28°C
s 50%>9 50%>9 50 %> 8 50 %>7
% % (Mg O2/L) 100%>7  (6mg/L22)  100%=>5  (4mg/L 14 1)
pH 6~9 6~9
R 3 48 (mg/L) <25 <25
BODs(mg O,/bhL) <3 <6
Fipe ™ (mg POL/L) <0.2 <0.4
T L @ (ug N/L) <3.0 <9.1
St <41 <206 <41 <206
(1g N/L)
& % (mg N/L) <0.03 <0.78 <0.16 <0.78

(F#4L k& : Directive 2006/44/EC of the European parliament and of the council of 6
September 2006 )
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% 134 KRRk FHRE (155 k-k2 f 3 pdok2 &% KkiRK)

7B AL H >
e 20,000 (£ & & ¥ =) MPN,~100 mL 2
L EE .
AR 50 (&£ &) 4 H ) CFU_~100mL
£ % (NHsz-N) 1 mg/L
& 2% % (COD) 25 mg/L
%3 s (TOC) 4 mg/L
(FA &R Frak B R F 407 KRR R RS )
R N RS e \
75 B ' ERE P R
e L RE LR ARRE
% % :105~14.5
. fEnasiEin 428 3 % :13.3~15.3
y ° B FH et N
- e % :113~153
£ % :6.90~10.9
% % (mg/L) 75 011
# i @ (mg/L) 375 15 1 ©
I 7 e @ (/L) - 0.03 11
FkfL B (mg/L) 2 0.15 11 °F
417§ £ (mg/L) 22.5 102
pH AHhTEDf L 6.8~8.8
% % (mg O2/L) - 6.5 1 ¢
%7 A (um/cm) - 100~450
5 B (NTU) . 5 T

(FH KR = FHELRBS (R RB)ET -4
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2R EE prRE—
LR E A8 o 0 4°C4 B
7 LR % 0 4°CiL iR
AL F LIS A R HY & fh s 4°CE i
LAFERE PTG & Y Y 6 fhe 0 4°Ci2 i
¥ I R T SRR R HRPH <2 > 8 e 0 4°C4
TRHAR L+1R BT 2 gL % o A°C
Fr i B PTG WY & R A°C
3 £ ST ) R i
ENR et sy ORRCRRpH<Z m A a°CHF (2 W

o )
Yed )

(FA KR A sk s F %)
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% 1-6H M SR @ AL

LS L o PR (SFR) & $(m)
#2 FLE Fedid & E121.307581 N 24.398062 1927 m
#3 OB = R$E E121.307882 N 24.398027 1787 m
#4 Bt = RS#E 0 E 121311691 N 24.367504 1743 m
#5 % g8 3 = R#E E 121313529 N 24.354357 1727 m
#8 B % B L% E 121.308520 N 24.358140 1786 m
#9 F %% 4%k E 121.323892 N 24.351476 1776 m
#11 - B = F#:% E121.311813 N24.363872  1762m
#12 - BT = R#E E 121311441 N 24359891  1712m
#201 BEEENAE BEEE E121.347867 N24.394812  2309m
#202 B E LT bR E 121.352448 N24.391735  1945m
#203 w5k bR E 121.341347 N 24.349058 1874 m
#204 FEET 4%k E 121.323847 N24.351346  1752m
#303 e & Bk E 121.253785 N 24.163476 2650 m
A3 ik ¢ o = F$E E121.310128 N 24.382548 1843 m
A4 NTF N = F$E E121.307883 N 24.376893 1780 m
A5 NTE S R = R#E E 121308247 N 24.376844  1875m
AB L = R#E E121.308807 N 24.377426 1809 m
B1 oK = R#E E121.309883 N 24.374766 1768 m
B3 BokE = R#E E 121309461 N 24.375739 1724 m
B4 BoRE 1 = L E121.310529 N 24.374433 1756 m
(FH KR D 277 TR
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% 1-7105 & 02 * i3 f& fi & 47 ¥y

=5 * ¢ F 1% HFip g pH TR BE R SiO; NO3-N
i/p uS/cm mg/L NTU mg/L mg/L
#2 Feolod x e = ) Bl 3/9 7.8 128.2 6.5 0.22 1.21 0.07
#3 Z B £ = ] B 3/9 7.6 165.3 6.1 0.15 1.98 0.11
#4 B i 2% ] Bk 3/9 8.1 169.3 6.1 0.53 1.44 0.16
#5 E Rk £ = ) B o 3/9 7.7 157.9 6.0 0.58 1.68 0.171
#8 B L SN 3/9 7.8 138.5 6.3 0.48 1.52 0.131
#9 7 OBk £ X o] Bk 3/9 8.1 224.7 6.4 0.57 1.39 0.82
#12 - B 5 £ X o] Bk 3/9 8.2 174.6 6.1 0.33 1.23 0.21
#13 - S5UE T F £ = ] B 3/9 7.8 172.4 6.2 0.26 1.04 0.18
#201 B EEIRE (X B 3/9 6.5 123.4 6.9 0.41 1.35 0.11
#202 2P E LT SN 3/9 7.0 112.4 6.3 0.74 1.32 0.10
#203 Mk SN 3/9 8.1 327.0 6.1 0.52 0.84 0.25
#204 FEIET SN 3/9 7.9 215.3 5.9 0.61 1.13 0.72
A3 NP A £ X o] Bk 3/9 7.6 104.5 5.8 1.46 2.76 3.08
A4 NED: B & £ X ] B 3/9 7.7 104.1 6.0 0.78 1.45 3.11
A5 g ¢ SN 3/9 7.6 104.3 6.0 0.75 2.08 1.63
A6 AP 4 SN 3/9 7.8 104.6 6.1 0.62 1.83 2.98
Bl #oKE SN 3/9 7.6 82.2 55 1.57 1.85 0.65
B3 PoRE W £ X ] B 3/9 7.7 67.1 5.6 2.79 2.61 0.98
B4 PR 18 2% ] Bl 3/9 7.8 74.8 5.9 2.93 1.46 2.01
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3 w7 F #¥Ep®H | NOy-N SO~ cr PO,* NH4*-N TOC
i Ho/L mg/L mg/L mg/L mg/L mg/L

#2 FeliF K [N N 3/9 0.7 22.20 0.18 0.02 N.D. 1.42

#3 = B £ X ) By 3/9 0.8 31.11 0.29 0.03 N.D. 141

#4 At [N N 3/9 0.9 26.03 0.32 0.03 0.07 1.82

#5 Rk 2% 0] Bl 3/9 1.7 31.78 0.28 0.04 N.D. 151

#8 B Lk 2% 0] B 3/9 1.2 26.44 0.24 0.04 N.D. 1.89

#9 3%k 2% 0] B 3/9 1.8 36.62 1.20 0.07 N.D. 2.12

#12 - B E S - 3/9 1.2 37.01 0.43 0.04 N.D. 1.89
#13 - BT F I ] Byl 3/9 2.8 28.87 0.36 0.03 N.D. 1.89
#201 BEEETNE (AR ] B 3/9 1.0 25.36 0.30 0.03 0.05 1.77
#202 R Ty X ) B 3/9 15 29.07 0.26 0.05 0.02 1.34
#203 Bk 2% 0] B 3/9 1.4 51.87 0.72 0.03 N.D. 3.63
#204 3 REETE 2% 0] B 3/9 1.7 36.17 0.86 0.09 N.D. 2.63
A3 Log o N e 3/9 14 11.93 3.01 0.11 N.D. 1.25
A4 g @R A X ] Bk 3/9 1.4 12.12 3.07 0.10 N.D. 1.32
A5 g ¢ A X ] B 3/9 1.5 6.07 1.63 0.27 N.D. 1.33
A6 NEp: & I = ] BRl 3/9 1.9 11.88 2.96 0.10 0.03 1.34
Bl B £ X ) Byl 3/9 3.8 7.59 0.72 0.08 0.02 1.32

B3 PoRE W £ % 0] B 3/9 2.6 8.28 1.16 0.07 N.D. 1.42

B4 oA A X ] Bk 3/9 1.2 8.91 1.77 0.03 N.D. 1.33

% N.D.i& : (1) NHs-N<0.01 mg/L
(?;}ij\,}}g DAY ?;}J)
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% 1-8105 & 04 " ;3 j& fi » 47 #c¥y

LIS i % FiE o | FEp Y pH $T R %% R SiO; NOs-N
i/p uS/cm mg/L NTU mg/L mg/L
#2 Feuli & % &) 47 8.0 115.6 7.1 1.08 1.34 0.02
#3 % o 417 7.8 154.3 7.0 0.75 1.75 0.11
#4 N ) AT 8.1 169.6 6.6 1.38 2.23 0.19
#5 A &) 4T 8.0 148.3 6.8 1.47 2.50 0.05
#8 Bk o 417 7.6 138.3 6.8 0.86 2.27 0.03
#9 7 %% o al7 8.4 219.0 7.1 1.18 1.94 0.65
#12 s Pk % al7 8.1 174.6 6.7 0.81 1.92 0.11
#13 - BT o 4T 7.6 168.9 7.0 0.79 1.54 0.14
#201 B EE R o 4T 6.7 128.4 6.4 0.64 2.55 0.05
#202 FPELT i) AlT 6.9 111.9 7.1 1.72 1.82 0.02
#203 B ok &) AT 8.3 332.0 6.6 1.73 1.87 0.38
#204 FEET o AT 8.1 2103 7.0 1.09 1.40 0.60
A3 S o i 4T 7.7 101.2 6.7 2.51 2.60 2.13
Al dk ¢ o4 o 417 7.5 99.8 6.6 0.94 3.45 2.15
A5 Y o 47 7.8 101.3 6.6 2.79 3.29 2.02
A6 o 2 i 4T 7.8 96.6 6.5 2.98 2.65 2.84
B1 PRk o AT 8.1 94.3 6.4 2.32 2.73 2.20
B3 ok o AT 8.0 63.0 6.5 2.85 1.80 0.69
B4 BoRE 2 &) AT 8.2 80.9 5.9 1.56 1.43 0.96
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s % F iz #HEP P | NOy-N S04% CI PO,* NH;*-N TOC
/p ng/L mg/L mg/L mg/L mg/L mg/L

#2 Fe @k i 4/7 0.2 21.42 0.1698 0.02 N.D. 1.23
#3 B ] i 4/7 0.5 30.55 0.2692 0.02 N.D. 1.15
#4 B i i3 4/7 0.0 33.49 0.3852 0.02 N.D. 1.03
#5 T i 417 0.6 27.37 0.1928 0.02 N.D. 1.28
#8 B oLk i 417 1.0 23.12 0.0786 0.02 N.D. 1.02
#9 3 PR i 417 1.7 35.88 1.0289 0.06 0.01 1.45
#12 - B 5 iy 417 3.4 20.67 0.2367 0.03 N.D. 1.27
#13 - BT iy 417 0.8 23.58 0.2227 0.02 N.D. 0.99
#201 BE R E R i 417 0.5 18.78 0.4727 0.01 N.D. 0.97
#202 AR LT iy 417 0.0 16.20 0.1874 0.02 0.01 0.99
#203 5k i 417 0.8 51.25 0.4865 0.01 N.D. 1.63
#204 3 BET R i 417 2.2 33.70 0.7076 0.06 N.D. 1.29
A3 NP A % 417 0.1 6.74 2.2458 0.08 N.D. 0.95
A4 NED: BN & % 417 1.2 9.65 2.7840 0.03 N.D. 0.93
A5 NED: B % 417 2.4 6.53 2.1444 0.09 N.D. 0.82
A6 Lk % 417 2.5 9.13 3.0037 0.08 N.D. 0.89
Bl PoRE % 417 0.6 10.06 2.1032 0.03 N.D. 0.89
B3 PoRE W % 417 1.4 7.25 1.0107 0.04 0.06 0.76
B4 PoRE (S & 4/7 2.0 8.56 1.5054 0.03 N.D. 0.90

% N.D.i& : (1) NH;-N<0.01 mg/L
(FR &R AELFAR)
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% 1-9105 # 04 * 11 p v 1873 3 i5 4 17 8cdp

=hEE CINEA F iz Hip P pH BT R % F R SiO, NO3™-N
i/p uS/cm mg/L NTU mg/L mg/L
#4 bt =Y 4/15 8.0 171.8 5.5 0.40 0.91 0.22
#5 g - EY 4/15 8.0 167.6 5.6 0.44 2.13 0.19
#9 7 %% & 4/15 8.0 289.0 4.8 2.04 2.36 1.41
#12 o A& 4/15 8.1 183.3 5.6 0.49 1.31 0.21
#13 - BLIET % A 4/15 8.1 179.0 5.6 0.45 1.98 0.23
#201 B L E g =Y 4/15 8.1 153.1 5.3 0.18 1.45 0.12
#202 #PE LT 7 4/15 8.4 198.6 5.3 0.17 1.74 0.35
#203 Bk EY 4/15 8.5 398.0 5.3 0.72 1.98 0.50
#204 T BBET A 4/15 8.0 253.7 5.4 0.37 2.48 1.03
L LI F iz ¥¥EPH | NOy-N SO cr PO,* NH;*-N TOC
P na/L mg/L mg/L mg/L mg/L mg/L
#4 Bt * 4/15 1.6 23.81 0.34 N.D. N.D. 1.97
#5 ik & 4/15 0.9 24.05 0.27 0.01 N.D. 1.71
#9 7RI & 4/15 2.4 34.10 1.36 0.06 N.D. 261
#12 - LI PR EY 4/15 1.3 20.67 0.30 0.01 N.D. 1.98
#13 - BIET & 4/15 1.1 23.58 0.39 0.01 N.D. 1.70
#201 BE Rk Ewongs & 4/15 1.2 26.85 0.38 N.D. N.D. 2.71
#202 BT EY 4/15 1.2 19.40 0.37 0.02 N.D. 2.00
#203 2%k A& 4/15 1.9 43.32 0.82 0.01 N.D. 3.17
#204 FOBET £y 4/15 1.8 28.72 0.86 0.04 N.D. 2.61

% N.D.i& : (1) NH;-N<0.01 mg/L

(FHRKR 27 FA)
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% 1-10105 # 06 * 73 f# & 4 47 #chy

=HE =+ 2 F iz HFHp pH HT R BE R SiO; NO3-N
i/p uS/cm mg/L NTU mg/L mg/L

#2 Fe@ E i 5/25 8.2 140.0 9.1 0.24 1.72 0.03
#3 Z B i 5/25 8.2 202.0 8.1 0.38 2.47 0.03
#4 Bat oy 5/25 8.3 215.0 7.9 0.22 2.16 0.05
#5 p ik o 5/25 8.4 187.0 8.8 0.33 1.81 0.03
#8 Bl oy 5/25 8.3 169.0 9.1 0.35 1.95 0.02
#9 3 OBE o 5/25 8.3 299.0 8.0 0.92 3.73 0.13
#12 - B0 o 5/25 8.3 221.0 8.4 0.23 1.00 0.05
#13 o Rk oy 5/25 8.2 209.0 8.5 0.34 2.78 0.06
#201 BE R ERIE o 5/25 8.1 168.0 9.1 0.23 1.93 0.03
#202 B E LT oy 5/25 7.9 177.0 8.6 0.65 3.01 0.03
#203 Bk i 5/25 8.0 206.0 8.4 0.23 2.04 0.21
#204 FEBIET E i 5/25 8.4 286.0 7.9 0.26 2.51 0.20
#303 ERCEL PE i 5/25 8.2 77.0 8.6 0.50 2.12 0.02
A6 L i 5/25 7.7 135.3 7.7 0.81 3.80 0.55
B3 kxR W i 5/25 8.0 84.8 6.3 1.75 4.15 0.42
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5L LI F iz #HEPH | NOy-N SO4” cr PO,* NH;*-N TOC
/p ng/L mg/L mg/L mg/L mg/L mg/L

#2 e @k o 5/25 0.3 26.17 0.12 0.01 0.00 1.74

#3 ] 2 5/25 0.2 35.25 0.16 0.02 0.05 1.14

#4 Bt i3 5/25 15 37.18 0.23 0.06 0.03 1.34

#5 T i 5/25 0.4 31.33 0.14 0.01 0.01 1.23

#8 B LK HF* 5/25 0.4 26.88 0.10 0.01 0.05 1.44

#9 b %R i 5/25 1.8 31.17 0.97 0.06 0.05 2.77

#12 - B 5 iy 5/25 0.4 34.22 0.28 0.01 0.01 1.01
#13 - BT F iy 5/25 0.5 40.92 0.26 0.01 0.08 0.98
#201 BE R E R i 5/25 0.8 32.59 0.20 0.04 0.03 0.99
#202 BPE LT iy 5/25 1.4 31.53 0.18 0.01 0.02 1.90
#203 2k i 5/25 0.3 29.96 0.76 0.00 0.02 1.08
#204 3 BET R % 5/25 0.3 34.18 0.77 0.02 0.05 1.42
#303 EECE L PE i 5/25 0.4 4.89 0.19 0.00 0.02 2.00
A6 Lk % 5/25 0.8 13.48 3.09 0.09 0.05 1.56
B3 PR A i 5/25 0.9 10.12 2.38 0.04 0.05 1.62

% N.D.i& : (1) NH;-N<0.01 mg/L

(FHR KM AL FA)
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% 1-11105 & 10 * 7 % i A 45 #cdp

b 2 F iz Fp 2 pH BT R B3 R SiO, NO3-N
i/p uS/cm mg/L NTU mg/L mg/L
#2 Fedid % P e A 7 10/5 7.8 139.8 6.4 1.01 2.65 0.04
#3 = B Pra A 10/5 7.8 186.4 6.4 6.50 3.21 0.07
#4 BLA L P A 5 10/5 8.0 197.2 6.0 3.20 3.49 0.47
#5 % 58 3 P A 10/5 7.9 172.9 6.1 7.10 3.57 0.05
#8 Bk P A 10/5 7.9 162.7 6.2 6.27 3.55 0.05
#9 4 %x PE o A 10/5 8.1 240.3 5.8 61.37 3.24 0.21
#12 s PRk P A 10/5 8.0 199.4 6.0 3.11 3.95 0.09
#13 - BHETH P A 10/5 8.0 199.0 6.0 3.46 3.34 0.09
#201 REEE RS | FoAR 10/5 7.8 134.6 6.0 1.27 3.70 0.05
#202 FBE LT P A 10/5 7.6 129.5 5.8 1.15 3.60 0.04
#203 25k oA 10/5 8.1 349.0 5.9 25.1 3.51 0.12
#204 FRIET S P A 10/5 8.0 231.6 5.9 12.4 4.04 0.18
#303 EEEL 5 il 10/6 7.8 76.3 5.9 3.09 1.82 0.03
A3 S ¢ P o A 7 10/5 7.5 116.5 6.0 1.84 5.11 0.79
Ad SLiE ¢ P o A 7 10/5 7.5 115.8 6.3 1.94 5.03 0.80
A5 L ¢ T P o Ao 5 10/5 7.5 116.0 5.5 5.14 5.13 0.80
A6 diE P o Ao 5 10/5 7.8 116.1 6.1 1.71 5.05 0.79
B1 BokE P A 10/5 7.8 93.1 6.0 3.69 5.13 0.40
B3 BoRE W P A 5 10/5 7.8 114.2 6.4 1.80 4.76 0.49
B4 BOKE 1A P A 10/5 7.8 79.6 5.8 3.72 4.48 0.38
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3 w7 F #¥Ep®H | NOy-N SO~ cr PO,* NH4*-N TOC
i Ho/L mg/L mg/L mg/L mg/L mg/L

#2 Fe ol F R prak A 10/5 10.8 25.14 0.31 N.D. 0.02 0.66

#3 - B P A % 10/5 0.6 33.87 0.22 N.D. 0.01 0.88

#4 Bt P e e 7 10/5 0.5 13.59 2.18 N.D. 0.01 0.77

#5 o g g P o Ao 10/5 3.3 27.56 0.25 0.04 0.02 0.98

#8 B L% P o A 5 10/5 2.7 24.42 0.20 0.01 0.01 1.13

#9 7% E P ar A 10/5 2.4 32.62 1.11 0.05 0.02 1.12

#12 - B F P A % 10/5 2.1 36.36 0.37 N.D. 0.01 0.84
#13 - BT P A % 10/5 0.5 37.83 0.35 N.D. 0.01 0.76
#201 BERENRE | PR 10/5 0.5 27.63 0.33 N.D. 0.02 0.81
#202 gL P o A 5 10/5 0.2 22.06 0.40 0.03 0.02 0.82
#203 Bk P o A 7 10/5 6.9 43.69 0.69 0.01 0.02 1.40
#204 e P A 5 10/5 5.1 29.75 1.05 0.07 0.01 1.39
#303 Lk 5 B, 10/6 0.8 4.35 0.29 N.D. 0.01 1.76
A3 L v e A= 7 10/5 0.2 11.02 3.54 0.04 0.02 0.74
A4 L ¢od P o e 10/5 1.8 9.90 3.49 0.05 0.02 0.66
A5 L ¢ e A= 7 10/5 1.3 9.24 3.42 0.05 0.02 0.76
A6 L P A 5 10/5 1.0 9.46 3.48 0.05 0.02 0.76
B1 BokE e A= 7 10/5 8.4 9.21 2.26 0.01 0.02 1.77

B3 BokE H P o e 10/5 2.0 13.37 2.07 0.01 0.02 0.62

B4 BokE P A 10/5 0.9 6.66 1.85 0.01 0.01 0.70

k N.D.i& : (1) NH4-N<0.01 mg/L

(FHEKR 277 FA)
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(a) mineralization of aerobic and anaerobic biodegradation of organic N
(b) nitrification in two steps

(c) denitrification

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

(e) nitrogen fization.
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Abstract

1. 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.

2. Method and Process: This project applied the same survey and analysis methods used in past
several years.

3. Major Findings: Based on the this year’s investigations applied at February, June, and
October, both the channels of Chichiawan Creek and Yusheng Creek had not experienced
significant change but minor deposit or scour locally in the first two surveys. However, the
typhoons in August and September brought large rainfall in the observation sites and produced
relative obvious changes in channel morphology, substrate composition, and physical habitat
composition. The original dry channel of 400 meters long has temporarily shortened into 370

meters.

Keywords: The Formosan salmon, Chi-Chia-Wan Creek, Yu-sheng Creek, Hehuan River, Dam

Removal, Channel Morphology Change, Habitat Composition.
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2 F 7 Gravel 0.2-1.6cm
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4 #e 7 Rubble 6.4-25.6cm
5 ‘|- A7 £ Small Boulder 25.6-51.2cm
6 ~ A7 7 Large boulder >51.2cm
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BERE 0.50 0.60 0.52
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Abstract

The Oncorhynchus masou formosanus (Jordan and Oshima, 1919) in Cijiawan brook within
the 77 km2 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. 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 was used to collect
six samples of aquatic insects along the streams at the 13 sampling sites were collected about
2016 February, April, May, and October, respectively. The rapid bioassessment protocol 1l
(RBPIl) 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.

This study reports the survey of aquatic insects and water quality monitoring at 13 sampling
sites in the Wuling area in year 2016. During the research period, we have collected 65 taxa of
aquatic insects belong to 36 families within 5 orders. According to the data from 2003 to 2016,
we found that abundance peak of aquatic insects were present in January or February almost
every year, however, in May 2016 to peak. Similar ranges of Shannon-Wiener’s index appeared
among Yyears. As the habitat quality of the Wuling area was assayed by the rapid bioassessment
protocol Il (RBPII), the evaluations of the Wuling area were between non-impaired and
moderately impaired, and the upstream site of the Hehuan Stream was non-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
Cijiawan Stream and Gaoshan Stream shifted to the same trends, and, from year 2009 to 2016,
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 after the dam removal,
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and, thus, led to the decline in the number and diversity of aquatic insect communities in the
Cijiawan Stream. When these flooding events happened after dam removal, the repeats of the
negative short-term effect, caused by the removal, increased the impacts of these floods. Five
years of continuous monitoring found that the annual fluctuation range of diversity has been
gradually reduced.This project comes to the immediate and long-term strategies.
For long-term strategies:

1. To consider the land use types with abilities to decrease the flooding magnitudes, to resist

the removal by flooding, and to increase terrestrial prey of the Taiwan salmon.

2. To consider the long-term monitoring for the ecological impact of the dam removal.

Keywords: Oncorhynchus masou formosanus, aquatic insects, community structure, rapid
bio-assessment protocol 11 (RBPII), stream
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FEFSEHPRR E2 RN E o MRS Y% (Chiuetal, 2008)
BEER LA AR 2 I F R AR 70 Bl S Ry X TIRE
EHERkEEH S AR L E SR B R YRR R AR
%+ (% >2009)-2003~2016 & 12 P-if 24 4 3= ;= [I( Rapid Bioassessment Protocolll,
RBPII) £ 50 B8 > £ 0 e %2 § ks &+ 3 %4 = (Plafkin et al.,
ma%%wﬁWNrﬁ&%ﬁ%ﬂﬁﬁﬁ*ﬁ%g g AR AR TS

*ﬁtim$?evhwﬁm#ﬁ%$’@$% LA gL A o 2
HuU Py Brdadgt ¢p P THr =6 0% mi (Sporka et al., 2006;

1989) - )*I*u RBPIl #iciem % » 2RI E AR > HTX Zijij‘a’ﬁgi%réﬁ EREE

Alvarez-Cabriaetal.,2010) > F]*ji & R F Ecn M REF- BFRF > T4 fdr
FEAE T IS 0 3 ¥ % RBPI k=% o
EER RS PRV R A BR S B d A F AR E N 2 E TR
PR TR @ R EE e T RN BRI AR
ALY R AR AFE g SR D B Apl o A AR 4
o PIFAF A FREE AR AERDIR T By R S Y
o BRI R T BeR 2 E R FE T R S R - WP
HI PR - RZBRZFALE Pl » & § 8% (Chiu & Kuo,
2012) -
- B A 4TS 1 AR
- BNt B Rk REAFEEAZ N 25 Bl f G F
EPE EREEIHRETE > TFERT S P D E SR A P ks
(Chiuetal, 2013) e #73F s R S Fl* A 5l ki 5 ¥ - € R F 2 » gLk
AL T - K 5 DR SR S ki

- BUFETERIE R EE kR A BHES S HRE ST RO X TERE

e AP T B R B E e bk e R A e LR

BB 5lAs @ e fE S HEeniEH 1 (Chiuetal, 2013)

- B 1 AR LIRS RS 0 R FRREY RIS TR 2 (25 2011)
BAF PR RS R G SRR E RS F 0
;

‘a%gﬂ(ﬁi’mﬂ)uﬁvﬁﬁﬁﬁ%%@&ﬁ$giﬁgg



¥
=y
Voo
=N

PE R QD BT LEHEE NRTE (555 2011) X7 il i

B

2
ik

S sacnGiiEn PR RS A K Ko R FAR ik R R~ R P
BHT O R (20 2011) e FEH AR P R0 RE e ke b T
" (HE 0 2011) > TscnTh B AP R (252011 5 2011) - R 5
2RI ECIE R T B S e A - R T A F | o
RIR T B R R e FARic L 1 Apie B o — BLEE T AEpabal %
FHAR 2 s RS T z*&iy. EARE (E 5 2011) ptplsbg ¥ 2 PR
RPRE S chifEd o { T F2 RFOR SRR AP R T W X e T 2 55 E (o
2011) > & % erggs BEom d- BLEE T PRI oRiE R A BHEZE SR AT R I
2013 & 10 " L X b TF > ® TRERE R AW gplk (380 2013 ) 0 4ot K b %

ﬂL—u

B P T s

(%a
ﬂi«

Fg > BRH 3 5 F (Thomson et al,. 2005, Orr et al., 2008) - #k & 2012 & 8
ek Al g RN R E > 2 2 WREATH T S R S AR FT R A PR F]
TR sgplzk o AP R (2 02012) o - S aGR g g o Rlsk 2 B
Briplek SRt Ap e B R D TR 2R R BE B R 3 E R
PEREFgeEe (375 2014)-

WL 1 AEER S TR E RN ED D 6 FE O \EERR TR Y
R R A R Y A R - SR .t 1 R
£ LR - AT bR AR R S R T PR SR DR R M kan
* oo RR AT R T E g R et B - BT SR § 2
RPE X fr > KL B BB T EREARS > ¥ S HEMETEI AR H
78 3P| #b 0 2012~2014 & ek K el > 7 U
B R R - BT RIS FIRTEREHMY FXEE S FRELARI KRR HKE

SR AET R BRI PR FF T (38 2014) -

= mls
=)
e
Y
b
3
EB
=g
.
)
¥l
o
|
&
]
|-
4%
A
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SR
-)FIFw

AERIIIFEFFACRIS-L kR ARG AER RS L0 7o RFE

B LyE 4)3 BEESREELEEREHRSEF-F2e X (2-4-5%2 10" ) 2 Lg%

FAERERIEe S SRR R 0 - EHEES RGBT 210 7)o WA ER

PR E I3 BoAA BT REBEATREFAY AT R BB 31 Fif e T

Lopeled RIS LG R FEAART S 0502 % e FRATSE R HE A
AP T o fEAR S 2 RS RlLLEEZ b oo

2-— %&uf,fﬂ/ﬂ"&l‘"%& f‘ \?Pﬁ ?F"’% ’ /a)ﬂ\‘}%?ﬁ'}f Z~£ g"Zw f:i\ .l. °

3%.,‘{' r-/?]"\.k'%’\ i“ \&'ﬁ -‘-F T £1F /’;"ft i;ﬁlﬁ]ﬁé\[ﬁ?ﬂ@lj PP B
K ST EAGTE o

4 - BHE Y PFRIES YRR R R EFR T A 2 H R RS FlE =k ¢ 55100
Q\Qﬁ?/‘?_ﬁ;\aé %;L»Pﬁp/ifﬂ "—,:,6')%}%’?5‘)« FE':;#%‘?;%{%GF?O

5. - B TR N EHR T E AT S v R R - LB R T
BiphKE> 5 2@ EE247PT o

6. AN AG LEE - REEOR A ATERAF I ORE > FERL TR
PRAE S LERT R AT o

7.3 LGERHER R LES B> 2008 > PHERFTZHERE > 2 A F
AR - k7 b S

8. % i E LT Pl Y B BRI ST ML LR o EIMRT SR S RE LA G
FOREWARY BRI RgREY > XY P

SR SN A IR ﬁﬁﬁﬁ5??°ﬁﬁﬂ@@%%%ﬁz—’

FEGRR ‘f&’?fr‘}ilg_ﬁ’f’f »F RN YR /fn”" I EE o R REZ G AR L L
BRI PR o Tl PiE 2 p RAFE

10. 25 sk jp b v es sk e dyar g — n;"JT E% V- BIPELE JEIUFR BN
%??ﬁ#?’%W?Hiﬁw@$°

11, 55T Aiplab v sk sk plsh 2 T Pk BEAEARIT B £ F 92002 % 0 RERGY T

Bl o NIRRT 0 MG R LR R G A
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(=

12, 3 Biplel > B ZHRFEOF BT v 3 0 5 F BIEERT M BlR o PR
%?ié%m\#%aﬁwzo—wéﬁ#%%1¢%’F—wﬁﬂﬁﬁo

PRI 0 20 & BE Y PRNER KRB o KRH0.3-15m s 84 T it 15
mret e 5RN95-10me A5 S E 2 4GP E oA Rl 2
PR A2 R

j\—é,l.%%‘é]ﬁp\ Ak B 13 BoA A Rk AR

13. & gk b
R A L

WERE % X6-8 muke d g

e - 2 1
Felog SRR E 121°18'27.0" N 24°23'52.9"
gl B B E 121°18'36.4" N 24°22'55.7"
BLA SRl E 121°18'38.0" N 24°22'15.0"
- BU P AFRIEE E 121°18'41.9" N 24°21'48.8"
- BUHE T FRlE E 121°18'41.9" N 24°21'49.8"
B oLEp Bk E 121°30'75.0" N 24°35'87.0"
7 g ak E 121°18'49.8" N 24°21'16.1"
BE A ERIH E 121°21'4.30" N 24°23'40.4"
7% v plsk E121°21'6.80" N 24°22'28.6"
5k R xb E 121°21'8.50" N 24°22'13.4"
3 OBSET ORI E121°1921.3" N 24°21'5.80"
% iEfcd Rz E121°50'37.0" N 24°58'15.0"
& gL opsplsk E121°1510.9" N 24°09'48.0"

YR i

A s
30.48 x 30.48 cm »

He B

= 'J‘ f:» 250 Um) 1._/5’

g2 kR A RERETE ~ T0-T5S%FH Y v R %3

4/

B(ni?&ﬁ‘m?&ﬁ\%%%%‘a%%ﬁ)

£+ Iem) s @

) 49 8 19 o E kR SBKE 4

p/?

| =k ¢

B2 A,\éxFl

LE

FeEED (HEEP - &

50 = = gEFIP 0 Edm 2 -9 ke (Surber sampler) (=5 f#
B k- S F - R LA o

EUNTI AR B

2L geg A 4 #g ¥ (Taxa ) (Kang, 1993; Kawai and Tanida, 2005; Merritt et al., 2008 ) -

%‘_/?ﬁf"’ ‘3‘”’
¥ oend <4 448 (eg B

fEena 2 A 45 (3% 0 2008: Liao etal., 2012 ) » #-AF B -k 45 5 B £53F

BERERL) S

giep (Fusfl) 2 fiep (<

index 4 +7 % # £ (Ludwing and Reynolds, 1988; Krebs, 1999 ) -

Shannon-Wiener’s index

H' == [RInP]

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

n; = number of individuals of taxon i in the sample
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N=total nimber of individuals in the sample=} n;

H'=0 pFd it i EFR- BHf g4 5 > BHEATOE H g+ -
>4 £ Wk %% 2 Pk 4 $ =5 2 11 (Rapid Bioassessment Protocolll, RBPII ) i®

5y = R (Plafkin et al., 1989) » Flpt AP T 2 ®H U B LKL B FE ST

LRl irR TR ST B2 AR BEFT RS 2T (579 %)~ P BT

(29~72%) 2 B2 (<21%) > B P P A BFRF O HTHER (4079 3] 72%
11E 29 F 21 %) 0 BIE B EE A Ao R TR E F] S K T 0 A A B
;‘g IEIL o

RBPIF &+ e #HE G2 # v 2 FEdpth £ ~B A 5 apth E w5 0

1. »~%¥ 2R (TaxaRichness) » fdk kb o ri 2 ki b B s 553 o

2. Hilsenhoff 4 R (Bl)» gaflss 30 (FBI) #pf »rE A ff g b > % JE 3
Yk R

.k AY Z G —'gf BratiEa —'gf 48 2+ ] (Ratio of Scrapers/Fil. Collectors ) -

4. ¥3¥Fp (Ephemeroptera, E) ~ #4422 p (Plecoptera, P) % £ j2p (Trichoptera, T) EPT
= P & x4 (Chironomidae ) % & 2 & (Ratio of EPT and Chironomid
Abundances )

5. g s m dgE o7 ik g 4 1t (Percent Contribution of Dominant Family ) e

6. b5e7p (E)~fhixep (P) 2 £32p (T) = p ke A fsg#icz fv (EPT index) -

7. ¥ F 4 j4p 80 Community Loss = (d-a)/d » B ¢ d g i g2 > INfEAT
a: pEEEERE k-

8. )k AY 5 —“F’f 27 > 2R B RS ez v ) ( Ratio of shredders and Total )( Plafkin et al., 1989 ) -
i 2 PP IIP 2 ok Frem a4z (Plafkinetal., 1989) -

1% FH¥ % 2003 3] 2006 hr frebind R TR LB AFE G L P

FA2FE bl b PRGOS GHEEI LI AAHEFT S (1834679 2 10-12

V) 2 Ap e TRt (GRE ) o S AR PIEY P B

B; = ZWI] X Nl]
j

Wij :kap
Bis % IR F 8 Wy 5 & jRas ey iFFRaTopHBe Ny
BB FHAY i PFTREE o

.

SWips % P fLos p s ffHE N8 KT nI 0B ML 29 5 j PasimEhn
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FPpRER P E NS IERRETE KT
Bt oxhz LA g anicE 2 Log (X+1)#E 4% 12 2= B Bray-Curtis 4p £ % #cis o 12 %
= & 4 +7 (Non-metric multidimensional scaling, MDS ) g ® =~ & » ¥ 11 - B 3 B &

-

LRI R 2 BT o IR REEE (Stress) > W RERE S ] 020 gt

f Bl 2 ) 7 % plek2 B % (Clarke and Warwick, 2001 ) -
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() Ffkz BHREK

AER21 40 502 100 HFHEBAEKER AL G 65 ~8E (Taxa)
A5 P 36 Lt RAEL T BRIEETF 56 4 (Taxa)r A B 5P 324
(% 3-1~4 334 354 3-7); =304 2%z 5 Biplek# 3+ 57 4~ #5# (Taxa) -
A5 P 32 (432434 %236 438)cm@ 2016 # 27 2 47 = R
EplEb Y Pl E KR S 0 XiE 2200 2 1600 2 A (BAEE/ T 2% )51 pl
BLE3310 A F (BRE/T 2 ) SEF o T Ret 10 0 W E D MBS
%27 40 S50 Pl G B E Lir 2 2200 ~ 1350 £ 5100 kB (B AR#E/ T S 2
R ) AE % 02016 & E 42 R 2015 & K> 5 1 3000 BB (BAEER/T S 7))

(W 32)
EOREE EEE
B33 5 &b B WALK I AR (RS2 7 i+ 4 8 4n)

MEREEFELRAERT > B33V g hifrR 32 FHEE RN > F 10 0
IREEL A2 L AR, U SR EE KT - 2016 £ E4 2 B PR
2015 # 14 > ¥ B MM AS5 Y 5100 % 3 A o

= RETRIEER 520 ~4 0 N5 T ECS Y S MAlRHER A 5 R4 5 5752300 -
1130 = 2 (BAEE/T > 2= )10 7 & pl=b %% 3 B > 5 10-155 & & (1B %9/
TN ) G HESRHE2 40 50 2107 B Aa g L 42542904735
62 k& (BAEHE/T S 22 ) (F3-3)e

(=)2+%%
P REmE %A kR A4 HFE R B A Smipip iy bF

EFEPEERBE ZEEFTRPF BT RBF 2FEH0 0 LEBH IR

EEA S o iE A fR4e 0 2016 £ 3 IR AS Y (B 34)e - rEEp 2011 R
el s B g2 2 ZEEpT L 2014 £ 1700~3400 % 5o/ > 2% (B 3-5)> @ >

2015 # £ 2w = T 5000~9400 % 5./ > = = 5 iMaE 7o 2014 & 2. 250~1200 % ./
LA R petg¥ 2 3 2015 & 20 1900~2800 x /T o' 5 2016 & & AR E D
800-2100 % 5./ > =2 >3 2016 # 5 ¥ & 4 ff % 2 3 1750~3000 % 5./L = 2> 2 >
10 # ~ p)*% 3 160~260 £ 5./T > 2% (R 3-4)e 3 B LT 22 8@ % Lv s
32016 # 5 % 2 B f 4 ¥ iF 10800 % /T 2% 0@ FERE E LR 3200 £ 5/
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T xSt 2014~2016 & T X0 b sz AR 10 U P T 52 3

PR T R D 140 F /T R s b B R EPIEE IR A
(B 3-4)-
(z) % Hi
d 2003~2016 & 2. & jp|=k Shannon-Wiener's index t* fic & % # 'Fl‘ RINERE WA ;g 2=
His pleb oo H

BER LRl b iy BB RE B ORIEE A B 0 A IR s B E AR
L RIEER e Rl B E R L E 0 L E e B g S AR A H R
FOEERIEEZ A SRl (B 3-5)02016 & 2 " i A 1.8~252 /% >4 5
TN6 T RTER 13~24 2 FF > 2ok BEREE L RN BANRELEE 0 AR

* 2015 & P &R pie b A 2 AR (] 3-5) -
() 3=t
§ Poif 2 Him R IR 2 AR A BT Ao BRI AN RATT R RAFT LR
(B 3-6)c /L&y M Eh B> 5 BoPlsb- RETHEE ST LR 200G 2%
AR GPA 22016 & 20 40 570 10 7 © RAEE RIS 50 ) %k
KR v R BT By LRI TARAE AP 2T R 40 520 2
BRI N4 T i F LT Rl E B Y BET ERs v S R AR 0 H e
Rlbraaiptaen (F36)-
() HREH
2003~2016 # % iplzk2. MDS A 47k 75 B 37 E A% % P2 4 HE e
B2 N Ao HARPIE B LRI R AR R F 108 KD - FE
BOREk S T - HH O A BAFTEL T NS S 2000 # 7] 2016 £ 2 B

Nhid

m H
@%é%wﬂﬁﬁ%ﬁﬁww$?Wﬁ$ﬁiﬁ$’%%ﬁﬁﬁ%ﬁ*ﬁﬁ-ﬁi
F- BHE AR HESHEAREFES > Ak - S v S (MDS 1
& )> 2006 # 1| 2007 # 4~ H R G wH SR A o & 2007 £ 5L E P BLwH
® {r 2005 # ¢ $ tF & 49 35 0 2008~2010 £ 5§ 4t =F > ® 2011 & e w5 1 2003
Epk Al o FAZAEA XL P EB S whiEE 0 P 2012 &% F LE v agat tw
BFFEPN o %G 22012 67 318 7 g ]~ GREE X AHR B 0 12 2018 & 7
1310 7 chgEA s R E ,*ﬁ A L2 EFE L S £ AEAS D 2005 £~2009
AR EH MR 2013 E £ R % 2w D 2011 & ] 2012 £ £ 0 ok R HEE

B 4o i e 1 2005 4 ~2009 & ¥ o3 RS 4R 7 18 2014 & Bl w4 1 2011 & | 2012 &

AL 0 @ 3 2016 E A L E v R IR 2011~2015 EAp R 2 kR o dEA T 0 B EW X
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http://rdc28.cwb.gov.tw/data.php?num=2013190917&year=2013&c_name=%A4%D1%A8%DF&e_name=USAGI
http://rdc28.cwb.gov.tw/data.php?num=2013230930&year=2013&c_name=%B5%E1%AFS&e_name=FITOW

EFewrH o LELERNIREFTHZADBREPE ARV - 2w 2 ARG
E
L

- PR A 4TS 1 R

d Rl 3-8%2 B39 F kiR A S E 2 BHMESTFEMCL AP UM D
Plsb— B SMEOEAL T 2Fe0a sk 5§ o e 2015~2016 £ nFORLAET M T
2R FEAPR 2V A AT ML P TR RE R LR BE T
o MR T Meeh- BLE T AFRlxb ok R R A B #cd 2011 # 5% 17 p 91100 k- A( B
BWHc/T > 2= )X tg 2 57 31 p (7% 12 )70 2 A ( BRE/ T 28 )]
{52 B p kRt B BARECE]d 59 17 p 01300 & A( BAIE/T S D %)
<P I 50 31 (58S 12) 0600 . A (BAES/T S D% )o 52011 £ 6
DAL A T RA S enEok A F 70 4~ %3 300~500 k- f (1 AE /T
S0 ) - BEEET Ep|sR T B c o Wamplakat 8 7 A bpw A T 3200 R (B
ROdic/ T2 28 )odm - BRI TSR 08 4 w2 1 3200 B B ((BAEH/T S 2T )
2011 # 8" TH BB SIEMESL 100 PA AR E 0 - BT R T
% 300~800 ® # ( B48#c/T > 22 ) 2012 & £4°4 w2 3 4700~7000 - & (3 4Y
Bo/T S 2% )0 ie 2012 & 6 0 318 % chd I FRAE X PELR B 150 2 600 Ky (1
R/ e ) uT 10 # g w2 5 600~2000 % & (BHEST S ), ¥ A
2013 # Z 4= -k B 2 A &% % I 1900~4600 ( B REH/T > 2 2 ) B P AIERE G A
sh(BLA o BB AR E)2 kR R R B %?j'f;wg%%g dh— BV 5% T pEipl k> 2013
EF CEE BRI A Z EFEERAES 10 0 P L 60~200 & (B RS E/
T o). de ?ﬁiﬂsﬁ%%ﬁﬁﬂ— BE T E L (e ;2014 & 2 7 Pl 3 1200~2800 &
A (BREE/T S 2= )5 32015 £ 2 7 ik A 2 T 3000~5300 B B (B AEHES T S 2
©) @ 67 T3 1200~1500 ( B AgH/T S 2w )5 10 7 B)*E © 60~200 kB (B
Bdc/T = 22 );2016 # 2 * w = % 600-1500 5 & ( BH#E/T > 22 )40 p*E %
550-800 5 & ( BAE#/T = 2= )>5 % w2 3 1600-2800 & & ( BAEES/ T S D= )
9" AL Eh 2107 4 ]'% T 100-170 & & ( BAE#E/T > 2= ) (B 3-9)-

FA o pFen- BUME L PFRIGEG LER R o T 50— BT 5RIREG - B
P2 Ry 5R At o B4 i& S Bk Shannon- Wiener's index E gL » Blzb 2 > 2w L &
SR M E [ T B R R RARS P g ARk pLE (F 3-10) -
2011 & & 4=35 Plak L ad4F 24~25 (Ffecd » ) ol d o pxk 2 B A SR Rk 4p
WA 4p T (B 3-10)0 2011 EIFEREC L L ARGE - BN o HHERE L T AEhw Pk
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http://rdc28.cwb.gov.tw/data.php?num=2013190917&year=2013&c_name=%A4%D1%A8%DF&e_name=USAGI
http://rdc28.cwb.gov.tw/data.php?num=2013230930&year=2013&c_name=%B5%E1%AFS&e_name=FITOW

(™)

PR DI BRI S Rl 2 R R T e pl A H BT F -
B35 T 250 =k > Shannon- Wiener's index i&d 25 F "% 1 1.7 = 4w jpl&t ¢ ﬁxfi—’ﬁ @)
3-10) > Bh T &R EHFH L T FOe PIHELAKZ ) o BF 0 L - L ARET R
B - BT OsRsd 2573 150 ShME #2012 820 wH g 245 0
V#2012 E 4 kA b A nBRS Bt plsEE 82 11 (B 3-10) 0 o 303
el s ZREPERF w4 (Thomsonetal, 2005) A % #-7 - KR EPFRFT Fw
REEANRTERGFAILE P BT 1T M & F ERE B kS
B Gt FIEM G L FHEEME kd B0 T F A0 FES L RS
Bl e &gl 0 MDS A 47 BT %0 ] 3-110 w 4 sk B B e A v - BLIET R 0
fot o (e ymAR s MDS #h- f B ZkE 0 (i 25 B 7 0 EF MDS fh- L@ i o

Rlebw ARGt o 8 P 2 =R 9T 2 dp st 37 v LRI RIFT (B
3-12) -
LR A

59 LR EBEE 2 B (Taxa) A 40 14 ;10 * pI*8 3 10

A (Taxa)> A3 P 84 344 24 g3 (Taxa) A 4 P 124 (4 36~

% 38)c x5 "% 10 " kA ®RAEAS S > 6808 (FHE/T S ) 32 179.2
Bof (BRE/ TS 2 ) (£ 39); ¢ ~mAl ks ABkd 1559 2 59.1 (BH#/
T )(£39)c44HF 558 560772 /T> 02 5100 %3 1149 2 5
[T a8 (£39)e P2 @ 2sri@ fptsrdv > 232 (£39)-

d 7 R AR EE AR AR AR 0 G A RO R 0 L FIES
TEEHZ R G P AR RIFIES > ¥ G HIES =P > v Shannon- Wiener's
index i@ 5 232 16> 5 &k % £ pleb2 B b TOUBEFPA (R A 39).

(1) 2016-04-97 B 3+ T Frth + L e 39

2016.04.9 5 ¢ B foT F 5= 7 AR 525 K ¥ 5 ch 38 $RFIE 4 LD 5 fhaE
A E AR 157 A b LRl 2R R EE AR RER V- R
PRI ERY AP UG O M T PR ERAE S HE )
NSRRI A A eie LB - RORIER T RS 300 2 ¢ o PR =R R
HAR 313, VoA N BT ROPIEF ML AR S § EIET R

HARA b T A S AT Sanga slAein s KRR A mAURE 2 LA 4
o E OO ARG FL SR N B WS ERERRT R LR A o AR
ERHE RS 6T & FEAF od - R p R P IERTEIEL A
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L S AT AC S ERN VAERE T SPEF LY PV P EER
A4t B § IR SRS 5 PRk AKE ST

FIRATEA L (B31)e

2011 # 2 " 2 2016 & 5 % 2 kB Bk Fenstds LE 14> A5 kdF3
ki A RB AN T L Af fE ot S ERPH 25 CHT R KEE 4 BFS
@ FEEHRFAI O N AR RE A (RY) 4ok 3-10 5757 o BB o - SHT
PEfsb2 KAXETRZ2F B4pM (R*=0.4488,p=0.0056); $ 2% T #ik b

2ok AERF EEZETARIAPM KR {49 B (R*=05220, p=0.0034)( L % 3-10) -
Stk SR b2 FHCN A 2 2 (p=0.2218)

AEET 4 2004 3 2015 0 F &6V 2 10 7 AT IR T A
EEFASER FED (6 7 ) 2wk FEE (10 7)) P AKE DM TS 0 &
EHY AR ek pH B CETRCHARCKEREET B M
EHwEFE AIC Eh] BRI EFE DB SHA] > 4ok 311 4T o Bk F & (6 0)
@fFr A2 (p>005) Beh F& (107 ) 77 Mppd EHgEe ke pHE -
HRCKEDAPM  ZETRAAPM  SEFFA BTk FECAELKE
FHRIRE S AF CKECBARCPHEETREFFIARAGE 0 A2 i fFHC

AEHEE AT 09384 (B SR @72 08767 p =0048)-6* % 10 *
AT R E S TR R T A B R AR HET R AR kR
F3: L EE (RP=02592> # 45 R E% 02239, p=00131) Beh % &4k
BTG RS R AV i 0.5589( % & 14 s R & 7x i 0.50995p =0.0082)( & % 3-11)
kRS d L AR TIPS AEFREESFLRE S VY g TSR
IR Sl SEO (Wi R gl e
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(-) k2 BHE
2013 #A Ak 5 63 45 (Taxa)  d B34 3 A% % 870 » 2003 & 46
& 3EE (Taxa) (3% 0 2003) ~ 2004 & 43 & #p# (Taxa) (3% > 2004) ~ 2005 & %2 2006
&£ 45 &2 5 (Taxa) (5% > 2005; 2006 ) ~ 2007 + 48 ~ #F# (Taxa) (% > 2007 ) ~ 2008
£ B2 & 3p# (Taxa) (%% > 2008) ~ 2009 # 59 4 #p# (Taxa) (%% > 2009) ~ 2010 =
2013 & 63~67 ~ #p# (Taxa) (¥% > 2010~2011~2012 2 2013)- 12 % 4§ £2 24 (2000 )
WEF 40 2 5E (Taxa) 4o+ > B8R & i H 4 - 2010 £ 2 2011 & # 4 7] 64
267 A3 (Taxa) Fac Bplxb2 HE P 3 54 58 > @ 37 2012 2 2013 &
ARG R oA T 5 63 48 (Taxa) 2014 & R] 5 57 » ## (Taxa)
2015 & 5 58 & #p 3 (Taxa) 2016 # 5 65 B ~ 5p¥*
AR R 2 A B R E AW 0 2 40 & k1 2008 £ 5 12 2005 #
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# 3-12016 # = RFFE2 27 kiR AT hE~ 2 % B8 (individuals / square meter )
Order Family Taxon Feid kB Bb o Bk bk — B — BIET g
Coleoptera Dytiscidae Oreodytes sp.
Elmidae Zaitzevia sp.A 1.8 10.7 17.9 387.0 252.6 125 26.9
Zaitzevia sp.B 10.7 7.2 1.8
Hydrophilidae Helobata sp.
Psephenidae Eubrianax sp.
Scirtidae Cyphon sp. 5.4 9.0 7.2 73.5 41.2
Diptera Athericidae Atherix sp.
Blepharoceridae Agathon sp. 1.8 3.6 3.6
Bibiocephala sp. 9.0 10.7 1.8 3.6 10.7 1.8
Ceratopogonidae ~ Bezzia sp. 1.8
Chironomidae Chironomidae sp.B 168.4 175.6 394 735 138.0 109.3 66.3
Chironomidae sp.C 19.7 3.6 19.7 32.2 53.7 3.6 3.6
Chironomidae spp. 77.0 17.9 30.5 17.9 3.6 14.3 53.7
Tanypodinae spp. 1.8 1.8 1.8
Empididae Chelifera sp. 1.8
Clinocera sp.B
Simuliidae Simulium sp. 7417 197.1 14.3 52.0 163.0 48.4 14.3
Thaumaleidae Thaumaleidae sp. 1.8 1.8
Tipulidae Antocha sp. 5.4 5.4 5.4 5.4 5.4
Eriocera sp.A 12.5 7.2 59.1 78.8 9.0 5.4
Eriocera sp.B 9.0 59.1 322 10.7 14.3 125
Ephemeroptera  Ameletidae gﬁilsect#:ticus 9.0 5.4 3.6 1.8
Baetidae Acentrella lata 26.9 735 41.2 3.6 50.2 17.9 17.9
Baetiella bispinosa 166.6 34.0 5.4 10.7 26.9 5.4 5.4
Baetis spp. 473.0 130.8 292.0 48.4 2275 1344 150.5
Caenidae Caenis sp. 1.8 1.8
Ephemerellidae Acerella montana 1.8 1.8
Cincticostella fusca 3.6 14.3 1.8 3.6 3.6
Ephemeridae Ephemera sauteri
Heptageniidae Afronurus floreus 1.8 3.6 1.8
Epeorus erratus 1.8
Rhithrogena ampla 195.3 247.2 3924 123.6 301.0 198.9 306.4
Leptophlebiidae Paraleptophlebia sp. 1.8
Plecoptera Nemouridae Amphinemura sp. 43.0 59.1 43.0 26.9 32.2 215 39.4
Protonemura spp. 184.5 84.2 125 26.9 34.0 9.0 5.4
Perlidae Gibosia sp. 1.8
Neoperla spp. 215 215 64.5 146.9 50.2 17.9 52.0
Styloperlidae Cerconychia sp. 1.8 1.8 9.0 5.4 1.8 1.8
Trichoptera Arctopsychidae Arctopsyche sp. 1.8 5.4 125 3.6 10.7
Glossosomatidae ~ Glossosoma sp. 17.9 32.2 16.1 19.7 26.9 5.4 14.3
Hydrobiosidae Apsilochorema sp. 1.8
Hydropsychidae Hydropsyche spp. 16.1 7.2 3.6 18 1.8 7.2
Lepidostomatidae  Goerodes sp. 3.6 1.8 1.8 1.8 5.4
Rhyacophilidae Himalopsyche sp. 5.4 1.8
Rhyacophila 18 233 39.4 17.9 233 10.7 14.3
nigrocephala
Rhyacophila spp. 10.7 7.2 3.6 72 3.6
Stenopsychidae Stenopsyche sp.A 1.8 1.8
Uenoidae Uenoa taiwanensis 16.1 7.2

3-28

(FAkim A= FA)



% 3-22016 # ¢ 2%z 2 0 kR B FReS 2 8 B HE (individuals / square meter )

Order Family Taxon REEERGE a@F v Bk FRETR G HETy v
Coleoptera Dytiscidae Oreodytes sp. 5.4
Elmidae Zaitzevia sp.A 14.3 66.3 1.8 28.7 7.2
Zaitzevia sp.B 18 1.8 1.8
Hydrophilidae Helobata sp. 1.8
Psephenidae Eubrianax sp. 7.2
Scirtidae Cyphon sp. 112.9 44.8
Diptera Athericidae Atherix sp. 3.6
Blepharoceridae Agathon sp.
Bibiocephala sp. 7.2 18
Ceratopogonidae Bezzia sp. 1.8
Chironomidae Chironomidae sp.B 524.9 548.2 215 3.6 23.3
Chironomidae sp.C 1.8 3.6 1.8 1415
Chironomidae spp. 215 723.8 57.3 18 1.8
Tanypodinae spp. 16.1 3.6
Empididae Chelifera sp. 1.8
Clinocera sp.B 1.8
Simuliidae Simulium sp. 155.9 26.9 3225 1.8
Thaumaleidae Thaumaleidae sp.
Tipulidae Antocha sp. 7.2 16.1 18
Eriocera sp.A 17.9 7.2 18 9.0
Eriocera sp.B 7.2 9.0 7.2
Ephemeroptera Ameletidae g%ilsect#;ticus 5.4
Baetidae Acentrella lata 9.0 340.4 105.7 3.6 7.2
Baetiella bispinosa 53.7 394 1.8 18 125
Baetis spp. 164.8 460.4 614.5 333.2 1111
Caenidae Caenis sp.
Ephemerellidae Acerella montana 1.8 3.6
Cincticostella fusca 28.7 59.1
Ephemeridae Ephemera sauteri 16.1 1.8 1.8
Heptageniidae Afronurus floreus 18 1.8 1.8 18
Epeorus erratus
Rhithrogena ampla 34.0 82.4 379.8 150.5 120.0
Leptophlebiidae Paraleptophlebia sp. 125 48.4
Plecoptera Nemouridae Amphinemura sp. 28.7 35.8 26.9 10.7 3.6
Protonemura spp. 19.7 5.4
Perlidae Gibosia sp. 18 1.8
Neoperla spp. 1111 272.3 3.6
Styloperlidae Cerconychia sp. 9.0 87.8 10.7
Trichoptera  Arctopsychidae Arctopsyche sp. 1.8 1.8
Glossosomatidae Glossosoma sp. 18 1.8
Hydrobiosidae Apsilochorema sp.
Hydropsychidae Hydropsyche spp. 1.8 1.8
Lepidostomatidae Goerodes sp.
Rhyacophilidae Himalopsyche sp.
Rhyacophila 125 41.2 30.5 116.5 116.5
nigrocephala
Rhyacophila spp. 18 3.6
Stenopsychidae Stenopsyche sp.A 9.0 1.8

Uenoidae

Uenoa taiwanensis

(FA kR - A= FA)
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% 3-32016 & = 7AFiE2 40 kA BT RES 2 % B (individuals / square meter)

Order Family Taxon FeldE B B o B LR B - B F - BT F
Coleoptera Elmidae Zaitzevia sp.A 3.6 34.0 172.0 182.7 7.2 5.4
Zaitzevia sp.B 10.7 5.4 3.6
Scirtidae Cyphon sp. 14.3 1.8 21.5 17.9
Diptera Athericidae Asuragina sp. 3.6
Atherix sp. 1.8 1.8
Blepharoceridae Agathon sp. 1.8 1.8
Bibiocephala sp. 9.0 7.2 5.4
Ceratopogonidae ~ Bezzia sp. 1.8
Culicoides
Chironomidae Chironomidae sp.B 759.7 535.7 123.6 44.8 163.0 193.5 249.0
Chironomidae sp.C 9.0 16.1 5.4 12.5 3.6 3.6 1.8
Chironomidae sp.D
Chironomidae sp.E 1.8
Chironomidae spp. 9.0 7.2 19.7 7.2 52.0 25.1 215
Tanypodinae spp. 5.4
Empididae Chelifera sp. 1.8
Clinocera sp.B 1.8
Hemerodromia
Simuliidae Simulium sp. 152.3 5.4 1.8 3.6 1.8
Thaumaleidae Thaumaleidae sp. 1.8 3.6
Tipulidae Antocha sp. 5.4 1.8 3.6 1.8
Eriocera sp.A 7.2 1.8 46.6 30.5 35.8 5.4 5.4
Eriocera sp.B 1.8 32.2 10.7 23.3 125 7.2
Ephemeroptera ~ Ameletidae Ameletus . 3.6 1.8
camtschaticus
Baetidae Acentrella lata 103.9 25.1 3.6 7.2 7.2 14.3
Baetiella bispinosa 30.5 125 1.8 5.4 9.0 16.1
Baetis spp. 1433 59.1 1433 215 41.2 98.5 26.9
Caenidae Caenis sp. 1.8 1.8
Ephemerellidae Acerella montana 1.8
Cincticostella fusca 1.8 5.4 1.8 1.8
Ephemeridae Ephemera sauteri
Heptageniidae Afronurus floreus 3.6 1.8 3.6 1.8
Afronurus
nanhuensis
Epeorus erratus 1.8
Rhithrogena ampla 209.6 71.7 175.6 55.5 125.4 155.9 155.9
Leptophlebiidae Paraleptophlebia sp. 1.8
Plecoptera Nemouridae Amphinemura sp. 125 7.2 125 9.0 14.3 14.3
Protonemura spp. 71.7 19.7 1.8 12.5 5.4 1.8
Perlidae Gibosia sp. 5.4
Neoperla spp. 44.8 16.1 68.1 103.9 77.0 44.8 7.2
Styloperlidae Cerconychia sp. 3.6 1.8 1.8
Trichoptera Arctopsychidae Arctopsyche sp. 1.8 3.6
Beraeidae Nippoberaea
Glossosomatidae ~ Glossosoma sp. 1.8 7.2 9.0 54 3.6 5.4
Hydropsychidae Hydropsyche spp. 5.4 3.6 1.8 3.6 1.8
- R_hyacophila 36 17.9
Rhyacophilidae nigrocephala 3.6 3.6 12,5 9.0 7.2
Rhyacophila spp. 18 18
Stenopsychidae Stenopsyche sp.A
Uenoidae Uenoa taiwanensis 1.8

(FHEKR 27T FA)

3-30



# 3-42016 & F 252 47 KA JH T RES 2 BB E (individuals / square meter)

Order Family Taxon ¥ EwnEE s FLr bk FEIETE LRy
Coleoptera Elmidae Zaitzevia sp.A 10.7 60.9 28.7 10.7
Zaitzevia sp.B 3.6 5.4 3.6 3.6
Scirtidae Cyphon sp. 60.9 17.9 1.8
Diptera Athericidae Asuragina sp.
Atherix sp. 1.8 3.6
Blepharoceridae Agathon sp.
Bibiocephala sp.
Ceratopogonidae Bezzia sp. 1.8 1.8 1.8 3.6
Culicoides 1.8
Chironomidae Chironomidae sp.B 241.9 485.5 71.7 32.2 28.7
Chironomidae sp.C 3.6
Chironomidae sp.D 1.8 1.8
Chironomidae sp.E
Chironomidae spp. 12.5 275.9 134.4 19.7 12.5
Tanypodinae spp. 7.2 5.4 9.0
Empididae Chelifera sp. 1.8
Clinocera sp.B 1.8 1.8
Hemerodromia 1.8
Simuliidae Simulium sp. 41.2 3.6 5.4 3.6
Thaumaleidae Thaumaleidae sp. 1.8
Tipulidae Antocha sp. 1.8 12.5 1.8
Eriocera sp.A 37.6 7.2 18
Eriocera sp.B 1.8 5.4 3.6 3.6
Ephemeroptera Ameletidae grmlsect#;ticus
Baetidae Acentrella lata 25.1 28.7 397.7 25.1
Baetiella bispinosa 30.5 3.6 5.4
Baetis spp. 75.2 60.9 215.0 290.2 62.7
Caenidae Caenis sp.
Ephemerellidae Acerella montana 3.6
Cincticostella fusca 9.0
Ephemeridae Ephemera sauteri 1.8
Heptageniidae Afronurus floreus 1.8 3.6 1.8 9.0
Afronurus nanhuensis 44.8
Epeorus erratus
Rhithrogena ampla 52.0 59.1 112.9 30.5 95.0
Leptophlebiidae Paraleptophlebia sp. 3.6
Plecoptera Nemouridae Amphinemura sp. 3.6 17.9 72 1.8 18
Protonemura spp. 54 1.8
Perlidae Gibosia sp.
Neoperla spp. 68.1 157.7 18
Styloperlidae Cerconychia sp. 43.0 34.0 3.6
Trichoptera Arctopsychidae Arctopsyche sp. 1.8 1.8
Beraeidae Nippoberaea 3.6 1.8
Glossosomatidae Glossosoma sp. 7.2
Hydropsychidae Hydropsyche spp.
Rhyacophilidae Rhyacophila 36 591 215 197 14.3
nigrocephala
Rhyacophila spp. 18 72
Stenopsychidae Stenopsyche sp.A 54 72

Uenoidae

Uenoa taiwanensis

(FH &R :

AEL )
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% 3-52016 & = 7 $E2 50 kiR

A7 RES 2 % B8 (individuals / square meter )

Order Family Taxon PoLE ok CBEE A Bk TaAs ﬁi? —_ji?
Coleoptera Dytiscidae Oreodytes sp.
Elmidae Zaitzevia sp.A 72 3.6 32.2 86.0 87.8 28.7 28.7
Zaitzevia sp.B 5.4 3.6 10.7 1.8
Psephenidae Ectopria
Eubrianax sp.
Scirtidae Cyphon sp. 5.4 3.6 3.6 12.5 5.4
Diptera Athericidae Asuragina sp. 5.4
Atherix sp. 18 1.8
Blepharoceridae Agathon sp. 5.4 14.3 10.7
Bibiocephala sp. 7.2 125 16.1 3.6 1.8 5.4
Ceratopogonidae Bezzia sp. 1.8 3.6 18
Chironomidae Chironomidae sp.B 481.9 2114 467.6 1936.8 234.7 557.2 788.3
Chironomidae sp.C 1.8 19.7 23.3 3.6 5.4 7.2
Chironomidae sp.D 5.4
Chironomidae sp.E 1.8
Chironomidae spp. 9.0 44.8 2419 53.7 17.9 32.2
Tanypodinae spp. 1.8 7.2 1.8 18 3.6
Empididae Dolichocephala sp. 1.8
Trichoclinocera 1.8
Simuliidae Simulium sp. 69.9 1109.0 12.5 120.0 75.2 5.4 7.2
Tabanidae Silvius sp. 18
Thaumaleidae Thaumaleidae sp. 5.4 3.6 1.8 18
Tipulidae Antocha sp. 1.8 16.1 32.2 7.2 5.4 59.1 35.8
Dicranota sp.
Eriocera sp.A 26.9 7.2 7.2 1.8 7.2 18 7.2
Eriocera sp.B 7.2 28.7 14.3 16.1 16.1 26.9
Ephemeroptera Ameletidae cAanrlils?:t#;ticus
Baetidae Acentrella lata 44.8 465.8 1111 3225 471.2 3924 351.2
Baetiella bispinosa 43.0 7.2 5.4 7.2 1.8 18
Baetis spp. 735 914 537.5 75.2 75.2 100.3 123.6
Caenidae Caenis sp. 1.8
Ephemerellidae Cincticostella fusca
Ephemeridae Ephemera sauteri 1.8
Heptageniidae Afronurus floreus 1.8 18
Afronurus nanhuensis 3.6
Epeorus erratus 1.8 3.6
Rhithrogena ampla 95.0 336.8 1019.4 157.7 365.5 476.6 985.4
Leptophlebiidae Paraleptophlebia sp. 18
Plecoptera Capniidae Capnia sp.
Nemouridae Amphinemura sp. 25.1 1.8 10.7 10.7 10.7 10.7 25.1
Protonemura spp. 21.5 7.2 1.8 14.3 9.0 9.0
Perlidae Gibosia sp. 1.8 125
Neoperla spp. 32.2 30.5 50.2 186.3 107.5 26.9 28.7
Styloperlidae Cerconychia sp. 3.6 3.6
Trichoptera Apataniidae Manophylax sp. 18
Arctopsychidae Arctopsyche sp. 1.8 1.8
Glossosomatidae Glossosoma sp. 14.3 41.2 399.5 21.5 23.3 46.6 21.5
Hydropsychidae Hydropsyche spp. 3.6 72 5.4 3.6 16.1
Lepidostomatidae Goerodes sp. 1.8
Polycentropodidae Plectrocnemia sp.
Rhyacophilidae Himalopsyche sp. 1.8 1.8 3.6 5.4 1.8
Eg}’éﬁggﬂ;'g 36 72 32.2 5.4 215 143 9.0
Rhyacophila spp. 1.8 18 72 16.1 12.5 1.8
Stenopsychidae Stenopsyche sp.A 1.8

(F A %o
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% 3-62016 & § %3 & k2 5% kR AT RS 2 %M (individuals / square meter )

Order Family Taxon BERERREE a@dF LT 25k BEUETT R & ik
Coleoptera Dytiscidae Oreodytes sp. 1.8
Elmidae Zaitzevia sp.A 7.2 52.0 10.7 23.3 16.1 10.7
Zaitzevia sp.B 3.6 3.6 7.2
Psephenidae Ectopria 1.8
Eubrianax sp. 3.6
Scirtidae Cyphon sp. 50.2 7.2
Diptera Athericidae Asuragina sp. 18
Atherix sp. 5.4 3.6 3.6
Blepharoceridae Agathon sp. 3.6
Bibiocephala sp. 3.6 19.7
Ceratopogonidae Bezzia sp. 5.4 14.3 1.8 7.2
Chironomidae Chironomidae sp.B 1150.2 1539.0 766.8 62.7 265.2 48.4
Chironomidae sp.C 3.6 3.6 30.5 18 53.7
Chironomidae sp.D
Chironomidae sp.E 1.8 5.4
Chironomidae spp. 44.8 215 336.8 89.6 191.7
Tanypodinae spp. 32.2 10.7 75.2 39.4 7.2 14.3
Empididae Dolichocephala sp. 3.6
Trichoclinocera 7.2 3.6
Simuliidae Simulium sp. 14.3 46.6 1.8 241.9 233
Tabanidae Silvius sp. 3.6
Thaumaleidae Thaumaleidae sp.
Tipulidae Antocha sp. 16.1 258.0 317.1 310.0 55.5 3.6
Dicranota sp. 7.2
Eriocera sp.A 3.6 9.0
Eriocera sp.B 5.4 14.3 1.8 5.4
Ephemeroptera Ameletidae Ameletus . 7.2
camtschaticus
Baetidae Acentrella lata 200.7 1698.5 19.7 19.7 704.1 1.8
Baetiella bispinosa 10.7 1.8
Baetis spp. 150.5 4425 910.1 754.3 460.4 2311
Caenidae Caenis sp.
Ephemerellidae Cincticostella fusca 3.6 1.8
Ephemeridae Ephemera sauteri 1.8 1.8 1.8 9.0
Heptageniidae Afronurus floreus 5.4 3.6
Afronurus nanhuensis 5.4 322
Epeorus erratus 7.2
Rhithrogena ampla 143.3 207.8 322 48.4 157.7 129.0
Leptophlebiidae Paraleptophlebia sp. 1.8 9.0
Plecoptera Capniidae Capnia sp. 32.2
Nemouridae Amphinemura sp. 54 19.7 1.8 26.9
Protonemura spp. 1.8 3.6 7.2
Perlidae Gibosia sp. 9.0 9.0
Neoperla spp. 213.2 292.0 26.9
Styloperlidae Cerconychia sp. 41.2 28.7
Trichoptera Apataniidae Manophylax sp.
Arctopsychidae Arctopsyche sp. 18
Glossosomatidae Glossosoma sp. 44.8 46.6
Hydropsychidae Hydropsyche spp. 9.0 7.2 7.2
Lepidostomatidae Goerodes sp. 10.7
Polycentropodidae Plectrocnemia sp. 1.8
Rhyacophilidae Himalopsyche sp. 18
Ei?r’zgggﬂglz 19.7 138.0 36 28.7 19.7
Rhyacophila spp. 19.7 71.7 1.8 1.8
Stenopsychidae Stenopsyche sp.A 10.7 114.7 5.4

(FA kiR - A= FA)
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# 3-72016 & - 7%z 10 7 kir A F R~ 2 & B 88 (individuals / square meter)
Order Family Taxon Feid ik ZBE RA S B L% S E fi? - _fi?
Coleoptera Elmidae Zaitzevia sp.A 1.8 1.8 5.4 18
Hydrophilidae Ametor sp.
Scirtidae Cyphon sp. 125 3.6
Diptera Athericidae Asuragina sp. 1.8 1.8
Chironomidae Chironomidae sp.B 1.8 39.4 1.8 1.8
Chironomidae sp.C 1.8 3.6
Chironomidae sp.E 1.8
Chironomidae spp. 1.8 5.4 18 7.2
Tanypodinae spp. 1.8
Simuliidae Simulium sp.
Tabanidae Silvius sp.
Tipulidae Antocha sp. 1.8 1.8 1.8
Dicranota sp.
Eriocera sp.A 14.3 9.0 9.0 9.0 18
Eriocera sp.B 5.4 5.4 1.8 1.8 9.0 18
Erioptera sp.
Ephemeroptera Ameletidae cAaanetlsit#:ticus 1.8
Baetidae Acentrella lata 3.6 3.6
Baetiella bispinosa 3.6 1.8
Baetis spp. 19.7 251 215 1.8 9.0 19.7 3.6
Ephemerellidae Acerella montana 7.2 1.8 5.4 5.4 3.6 12.5
Ephemeridae Ephemera sauteri
Heptageniidae Epeorus erratus 5.4 18
Rhithrogena ampla 138.0 66.3 43.0 9.0 82.4 35.8 116.5
Leptophlebiidae Paraleptophlebia sp.
Plecoptera Nemouridae Amphinemura sp. 19.7 3.6 1.8 18
Protonemura spp. 1.8 18 18
Perlidae Gibosia sp. 3.6 1.8
Neoperla spp. 7.2 7.2 23.3 1.8 3.6
Trichoptera Arctopsychidae Arctopsyche sp. 1.8 1.8
Glossosomatidae Glossosoma sp. 1.8 1.8 3.6
Hydropsychidae Hydropsyche spp. 5.4 1.8 1.8 7.2 3.6 9.0
Lepidostomatidae Goerodes sp. 1.8 1.8
Polycentropodidae Plectrocnemia sp.
Rhyacophilidae Himalopsyche sp. 3.6
Rhyacophila
nig¥oceghala 36 18 5.4 18 5.4 18
Rhyacophila spp. 1.8 3.6
Stenopsychidae Stenopsyche sp.A 1.8 18
Uenoidae Uenoa taiwanensis 1.8 1.8 1.8
(TR LR 25 FA)
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4 3-82016 & § % ;%2

EEiE2 10 P kR BT R e 2 4B #Ec (individuals / square meter )

Order Family Taxon ¥ EERIIE 3P EFLC %k FREIET I LR & %
Coleoptera Elmidae Zaitzevia sp.A 125
Hydrophilidae Ametor sp. 1.8
Scirtidae Cyphon sp. 62.7 1.8
Diptera Athericidae Asuragina sp.
Chironomidae Chironomidae sp.B 1.8 5.4
Chironomidae sp.C
Chironomidae sp.E
Chironomidae spp. 3.6 3.6 3.6 5.4
Tanypodinae spp. 1.8
Simuliidae Simulium sp. 1.8
Tabanidae Silvius sp. 1.8
Tipulidae Antocha sp.
Dicranota sp. 1.8 18
Eriocera sp.A 102.1 1.8 1.8
Eriocera sp.B 1.8 1.8
Erioptera sp. 1.8
Ephemeroptera Ameletidae Ameletus . 7.2 60.9
camtschaticus
Baetidae Acentrella lata 1.8 1.8
Baetiella bispinosa 1.8
Baetis spp. 1.8 1.8 3.6 30.5
Ephemerellidae Acerella montana 1.8 17.9
Ephemeridae Ephemera sauteri 3.6
Heptageniidae Epeorus erratus
Rhithrogena ampla 9.0 44.8 7.2 7.2 48.4 57.3
Leptophlebiidae Paraleptophlebia sp. 3.6 1.8
Plecoptera Nemouridae Amphinemura sp. 18 9.0
Protonemura spp. 1.8 5.4
Perlidae Gibosia sp. 18
Neoperla spp. 215 16.1 1.8
Trichoptera Arctopsychidae Arctopsyche sp.
Glossosomatidae Glossosoma sp. 1.8
Hydropsychidae Hydropsyche spp.
Lepidostomatidae Goerodes sp.
Polycentropodidae Plectrocnemia sp. 3.6
Rhyacophilidae Himalopsyche sp.
Rhyacophila spp. 1.8
Stenopsychidae Stenopsyche sp.A 1.8

Uenoidae

Uenoa taiwanensis

(FHR &R 27T FH)
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# 39 EFIELH AP T RIEKE

Density Prey Biomass
(Insects/m?) (Insects/m?) (mg/m®)  Shannon- Wiener's index RPBII
2016 # 5 * 680.8 155.9 607.7 2.3 1.00
2016 & 10 * 179.2 59.1 114.9 1.6 1.07

(FA kR - A A

#.3-102011 # 27 3 2016 # 5 7 2 -RFer kg b 2 B cnik o 1 g A 47

k® ¥RTR BF

+ I \ 2 -
ek i s R P-value €O (mSim)  (mglL) pH
51
- BT + 0.4488  0.0056  7.7-16.8  17-25  6.07-9.93  7.8-85
%%
¥ kR
3 OBRETF + 05220  0.0034  89-221  24-34  6.35-9.22 8-9
FLR
(FA R - 2= A
# 3-112004 # % 2015 & = RAFEIB 2 KT FF ~ ¢ L A G dERiE N ﬁ;&s AR T4y e
fEB B SR AT EH wEF 2R AIC Ei] L?F"J R )
Model selection Predictors in model* R’ Ri2 p-value
October 2004 to 2014 (N=11)
Stepwise Y=1427.28+1.21 -k % 0.5589  0.5099  0.0082

Minimized Akaike's

. : o Y=-28783+1.79 -k ¥ +3535.79pH-11.41 #
information criterion

T & +3045.05 7§ & B+193.58 -k 09384 08767 0.0048

(AIC) value
June, October 2004 to 2015N=23)
Stepwise Y=2268.7+0.53 -k & 0.2592 0.2239 0.0131
Minimized Akaike's
information criterion Y=3806.3+0.5 'k . -8.14 (£ T & 0.2995 0.2294 0.0285
(AIC) value

*FFENY A EE6 10 7 R AEE -
(?;}ij\,}}g DAY ?;}J)
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Prey (Insects/m?)

Prey (Insects/m?)
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Shannon- Wiener's index

>

Shannon- Wiener's index
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Comp. to Ref. Score

Comp. to Ref. Score
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Transform: Log(X+1)
Resemblance: S17 Bray Curtis similarity

2D Stress: 0.16
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Transform: Log(X+1)
Resemblance: S17 Bray Curtis similarity
2D Stress: 0.14 || Site hame
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