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Abstract

This study is located in Yuan-Yang Lake Lake in Jianshi Township, Hsinchu County,
and Tsui-Fong Lake in Taiping Mountain, Yilan County. The two lakes are typical
mountain lakes in Taiwan, each with independent catchment areas, surrounded by
primitive cypress forests, and long-term academic units. Set up monitoring instruments
in Yuan-Yang Lake and Tsui-Fong Lake.

In this study, from September 2017 to March 2019, regular site sampling was
conducted, and water quality analysis was conducted in the laboratory. The water quality
items analyzed were: suspended solids, total phosphorus, phosphate, organic phosphorus,
total Kjeldahl nitrogen, Ammonia nitrogen and organic nitrogen, together with the water
quality data provided by the Academia Sinica: water temperature and dissolved oxygen,
perform principal component analysis of Yuan-Yang Lake and Tsui-Fong Lake using
multivariate statistical analysis methods. The results show that the principal component
analysis of Yuan-Yang Lake has 82.051% of the total explanatory variables; the principal
component analysis of Tsui-Fong Lake has 82.228% of the total explanatory variables.
It means that the principal component analysis of Yuan-Yang Lake and Tsui-Fong Lake
has considerable reliability.

Keywords : Mountain Lake, Yuan-Yang Lake, Tsui-Fong Lake, Principal Component



FLARYEAERTFREIE

Analysis
- v E
I&?%‘igﬁ*? /ﬂ—«}i fﬁlér’* s Glde D AR R S B S AR EE > 30
LR FRE TR AR E P RN REANMASER N AE PAERLER

w«*ﬁf_o£ﬂ$¢ﬁmvﬁéﬁw¢rﬁw¢%31$’i%%**@é
RLEPEE-VEA- R j\,ﬂlbi*&l\%‘rmif\/ﬁ"]ﬁﬁv——r@o»m/\:;E\;B?%ﬂ%ﬁj
W%,g§@¢?g4%w,ﬁaﬁﬁn+aﬁ@ﬁﬁ%%**ﬁﬂﬁ*i@‘
R Rip2 P P B RN FM M Fl ez A R HRE
Pt AR Y %i@?ﬁﬁ%ﬂﬁwﬁm%“@ﬁiﬁif’*pzé
Bo¥ 8RBT A S A AR R Lk TR o

N ?‘)I—;:J%‘}'EE‘

Pp Y ehir g 2 PR X L gp g e A RS L LM
R LR TR RN o i T ERR AT E TR T G R E
SR AT SR TR LG R Y e o NP P Y R BT
QONYJ€%WM&1F““%7 Fhmestd iy 2300 5 - B Aa ke

#n‘v-“q“’?b% FUEDBLPP o F BT AR R BFRPFFGR B RTR

P SRR AP AL APREFTHROM N HE RGP KTR ST
7 i A R R o B Fa i z,\(2013)'1 J\/)ﬁ#}{&? L el SN
@fﬁﬁ fe & f %k ens £ F R SRR S AT R e
3 (201601 % 3 % a«#bﬁﬁLﬁﬁmﬁﬁ’A%@%ﬁ4iﬁ A
R el F - B AR FEec R EE T s 1T o g BF
AW B QBT 248 o R e gk o Palmaetal 2010) & 7 %
EAP AR R R 0 RE KTl b TR R SR RET T
iR e
Yenilmez et al. 2011)&* 2 = ix A 47 ~ FlZ 247 ~ H| 8|2 47% HE L 47> (F @
kBB €A E B2 BIEAMT FHA 2 B E - Kimet al. 2016)B* #
RESF AL A A A R L B3 fE+E o FEATE S {2k g i
B, LA e kr A L5 R+ #E 4 hd > o Kim et al. (2016)7
ARG s HE AT R FE AT RRE P T UHRR R T ER -

ZFTEREALR
ipfipiaﬁéw*ﬁﬂm«%%mﬁﬁﬂﬁ]D**%%?l¢ﬁ§
(B 2) A Pp R EALAGE LPp ok Z&’T' R R o FIA B L
ya%mkéﬁ1%3+,éwﬁﬁmﬁw*ﬁéwﬁﬁ%**ﬁnﬂ®¢°



FLABEYEAEAREFEAAE

24,579 n 24.516
£x . ] - .. S
p ;w 24.515 A ;34« o
. “n 24.514 2 ]
724,578 —— = i —
<~ 20 122 24.513 S 2 22
ol & CE) = g _ \X\'—“’\ ' oo
- w2 24,512 . \
* . £ T Buoy
24.5774 24.511 4% \q
J ————_ e
————— 24.510 e
0 50 100 150 200m g —
24.509 0 100 200 300 400 m
24576 e ) . ' | .
2 21402 12 2 5 12 )
121401 121402 121403 121404 121405 121406 121.407 121607 121600 121611 121613
@& (°E)

®E (°E)
B 1 EHP s @ B 2 HE i ¥ B
o~ AR AT R

4 & >4 4744 Karl Pearson ** 1901 # #% 1 > £ ¢ Harold Hotelling **
1933 & 4e g B o H A B ehp hEF Y Y B0 iR B R ST A 3R 8
BT A RARET R RER L ES BRI AR e £ g
(T ) R AR E LT L AT A A R e %
AF AT R e Bk AL 0 ST R I FE A 4 B R PR

BEAFHIT(FE pBREREDRE L)

=W Xyt WXt WXy

Ta= WXy FWar X+ W Xy

(M

Z, —1,-|:r_,1__1;'1_+1,-ur_,:.r:+---+1,-|:r_,r_,_rr_I e :;
z=Ax (2)
— o s _‘ 0w 0
sl e= ] As : PEivEi e IpE p A A

Wi B % jRB%EAy (BLIL L o

i
»:

Bk ®#cf T2 " " Zam gt T2 4p B (Uncorrelated) » ® 32dk

JERE S A E SUE L A

0

h |ﬂ.ﬂ
[=

Y =E(11=AE [, 1 AT, AT= (3)



B ARYEAEAGE R
GERCTSET A SN

Hy g Bipd g e ip e o 31 R HALE S Za g

Hci® (Eigenvalue) £2 #F #ixw £ (Eigenvector) % M= =y (&=

,‘ ) ’
Vi "V " TR b b IR 5 N(3)F e B S TN
¥ = ﬂ: 4 'I"i_ c#gAT=VE Vi e V] 4)
dz_‘qx’#‘rf%ﬁﬁzv = M
z, =, (Wx + v, @+ + v, (plx, = vl
z,=w.(1x, + 1::{2].1':+---+1::{p]_rr_,=v£x
)
zﬂ=1:?{'l.]_rl+1:ﬂ{2]x:+---+ vﬂ{p].r_ﬂ=v;x

R R AR 1 A SO PO TR LA g e
(Spectral Decomposition) > # d 3%(3)zz §

B s TS

Eﬂ.:.‘fTL.‘f: F .-;.-_a ‘I-'_a‘l-'_g

(6)

-

I~ asEairekfim

51 Fhiw2a=mair

SRRt RNz Sl S HTF M G BEE > dod 1 9PR o A b

BoE R EL T VR Y AR A LR gL B R
oo 0 dAM GBCEE T @avo MRS WAEE RS R D APM o BEA BB L F

GRS G M F Y R ¥ n )fprﬁg cRIVAF B B F RMA R AAH o
iiﬁ F TG AN - § 48 F & TSS EIRE ApM - TSS $-KiE F I 4p
MR E RN o BEORERRT ERFRDLAM
1 B K Sdicz dp M e
BEE | RARET | G oHEE | B
B 1.000

b.u“]’ig‘::\'% //—égg

:!'

%% | 31% | TSS | k&

o
ey

Hp@ | -0327 | 1.000




AN E%Lféfi’\?’%@fnﬁ g

F e | 0999 | -0.364 | 1.000

Bmpe g | 0375 | -0.057 | 0.372 1.000

i ¥ -0.482 | 0.559 | -0.499 0.208 1.000

7 F 0.636 | -0.381 | 0.643 0.819 -0.390 | 1.000

TSS 0.222 | -0.204 | 0.228 0.334 -0.148 | 0.401 1.000

KR 0.275 | 0.239 0.261 0.432 0.294 | 0.234 | 0.575 | 1.000

A% -0.474 | -0.329 | -0.453 -0.335 -0.261 | -0.162 | -0.408 | -0.828 | 1.000

BB R e L i E AR ER(R 2)E A A rEt(4 3)-
d 42T @ A FRR KT AT @R BA NG k5 PR R S
Pens JI% FACEA Y 1605 N EL A g AETREN TR KT
FEEPZRAS D HABFREETE 82051 % & 1 HHPLF A
FopE s pREs g

1o FHE R R R ERpBEREERLE
> (%) (%)
1 3.851 42.793 42.793
2 2.430 27.005 69.798
3 1.103 12.253 82.051
4 0.954 10.598 92.649
5 0.416 4.620 97.269
6 0.173 1.926 99.195
7 0.072 0.805 100.000
8 |[1.217E-16] 1.352E-15 100.000
9 |-1.772E- -1.969E-15 100.000
16
2 2HBPAL ) el
i =i
S 3 | 5 3
KN -0.681 0.613 -0.333
Pt 0.890 0.106 | -0.349
7 e -0.724 0.592 -0.287
Wt g 0.602 0.599 0.443
F -0.070 | -0.528 0.452
RS 0.583 0.666 0.333




B NEYEAEREEEAE

TSS -0.633 0.226 0.613
kg 0.678 0.407 -0.244

-0.024 -0.866 -0.057

o
ey

NA
/

i 224 37 E . 5- A3 RELVE 42793%  Flomph B

BB RF-AFPHEEABEFRABIG o 52 A X Heh ﬁ £E5 27.005
% FlAEBF ERREOPME . R AERRELIBT AR F A
SiFEERE S 12253 % & TSS 3 ®F ipbE > 522406 L5 RIFH
WL PR FEP KT SN I o857 Fo BPEFHP KW kTo
AR =i éﬁﬁ%%%.ﬁ%\")” fRBEABGBE FFUERBEAESG o

5.2 g2 i A4

AR e ol 2 Sl SRR adp B RlEL > Aok 4977 o d ApRE TRk
LT A Ry e B T RBADMIE AR BRSO
ME & oo pift @ TSS 71\&;&&@@—?@#? Bt o 5 Wpe TSS~% 3% 1R
o3

%¥mwﬁﬂ°ﬂ%Mthw%a¢maawuwwo FET I RMp A
Moo F 455 SRR RO AR > B3 F R ARM o TSS BB R R AA M o B
fSRBEEZF TMFRDEAMY -

F 4 3% Fﬁfr%ﬁ% ip b e

MR | APAB | FEE | RPN F | A F | FWF | TSS | kB | %%
B 1.000
M@ | -0.536 | 1.000
F 85 | 0997 | -0.596 | 1.000
s § | 0510 | 0.310 | -0.170 | 1.000
F -0.336 | -0.152 | -0.306 | -0.198 | 1.000

3] -0.970 | 0.322 | -0.103 0.983 -0.376 | 1.000

TSS 0315 | -0.735 | 0.363 -0.057 0.112 | -0.075 | 1.000

kR -0.145 | 0.659 | -0.194 0.414 -0.096 | 0.409 | -0.406 | 1.000

] -0.462 | 0.106 | -0.449 -0.44 0.219 | -0.457 | -0.261 | -0.602 | 1.000

m 3]
dA ST @Ar BANE P RF EHT FI4 BA S e IR AR
e 1% BciE A3 1ehs N F A S auEBo AP RSN RE PR

PEAPM GBCE LA E  BERERE(E AR FEE(L 6)e



FEANEFEAEANEFRANE
FEEPFZBLIF  HABEPREEvET 82228 %% SEMPIA
e facie 2 R REE
iod|HmE R %R RAaBARRE
> (%) (%)
1 3.349 37.212 37.212
2 2.786 30.956 68.169
3 1.265 14.059 82.228
4 0.989 10.987 93.215
5 0.443 4.920 98.135
6 0.145 1.615 99.750
7 0.023 0.250 100.000
8 1.190E-17| 1.323E-16 100.000
9 |-3.276E- -3.640E-15 100.000
16
LO6MuEBA A f R
ERE
kS . ) X
R 0.870 -0.230 -0.361
p 23 -0.331 0.718 -0.219
2 0.871 -0.257 -0.347
koo g 0.667 0.275 0.599
%% 0.833 -0.207 0.433
3 -5 0.569 0.232 0.227
TSS 0.553 0.728 -0.075
p-d -0.349 0.794 0.223
A F -0.580 -0.681 0.390
i 5224 6@ - i3 ERRREEVE 37212% 0 H ¢ Laher
7 PR B HE- AP E LAY RBIR 52 A3 PEE L
30956 % > B ¥ REBB > B A FPRAELERESH B2 A AR



?;:‘—J-/\E:,‘%’L \g‘)a} Enafg

P25 14059 % 2RI FFRFAAPHIE > F 21356 L5 RIVNE S
o R EE P RT 5D PAITREET T REYE PR LTOLE
PREREF ARG LB RAEA GG RES R BRI Ao

=~ pvlﬂﬁ

AFT R SRENRF A LA oA NEFE LB PR g
=

2K AEGTR o T RERT Sk

L Hlm k47 #5 82.051 %l el A 8 RF= B+ »83
Fo xRN ABRSD S F 2 ASP3F 2 REEZ A P-BIFHN
& o

2. Bk kTR H} 82208 %A B R EAZ B AL 0 A Y5
FoAXP-REE AR RS AXRPORESRERZ AL RRIUNF
& o

3. @, Bbﬁgié/‘!g]\?ﬁxg{ml ];‘\"FA}‘%%“L%&F—TT;&T%LL'/F ,pm"‘ﬁ¢f$§%‘ﬂ'_&
o7 5] 80.0 %1t 0 A AL BRPEREHL S GO R D
T

R

1. fﬁ§~%¢$’mmvﬁ@%;%ﬁ*%pﬁimi% KR as &K
KE L RE1EER 595 28 0 % 2950 F e

2. kI ﬂm%r@ FRBERPANERERPLT O R2mEe A B A
Bl 128 KA IR L o

3. W #2016 TERLGE D EELENE R RIFAMEL F 2
T R BAPAFE A FI AR IALE R o

4. Kim, M., Kim, Y., Kim, H., Piao, W., Kim, C., 2016. Enhanced monitoring of water

quality variation in Nakdong River downstream using multivariate statistical

N \\\?{r

techniques. Desalination and Water Treatment, 57(27), 1-10.

5. Kim, J. Y., Bhatta, K., Rastogi, G., Muduli, P. R., Do, Y., Kim, D. K., Pattnaik, A.
K., Joo, G. J., 2016. Application of multivariate analysis to determine spatial and
temporal changes in water quality after new channel construction in the Chilika
Lagoon. Ecological Engineering, 90, 314-319.

6. Palma, P., Alvarenga, P., Palma, V. L., Fernandes, R. M., Soares, A. M. V. M.,
Barbosa, I. R., 2010. Assessment of anthropogenic sources of water pollution using
multivariate statistical techniques: a case study of the Alqueva’s reservoir, Portugal.
Environmental Monitoring and Assessment, 165(1-4), 539-552.

7.  Yenilmez, F., Keskin, F., Aksoy, A., 2011. Water quality trend analysis in Eymir
Lake, Ankara. Physics and Chemistry of the Earth, Parts A/B/C, 36(5-6), 135-140.



