MEEHEREEEHFRENCRDETEEAT AFEATRE

REMEERKRKEERARZLEZRIAWESE
Design of Monitoring System and
Investigation of Water Quality 1in Rivers at
Wu-Lin Area

HATEMR C B EREZTHFRAR2EATEA

st - FRRBUEABEW &

TR AR R IR

HMAAR  HFEE LEXE - Tdhk - HxE
AHH - RXE ~ BARX

¥ o R B AN+ F X B —+ 8

1



L 1
R 0=t 3
oMM R 4
= BRRHE 1
W BERFR 22
BN BFHBR 24
L e 28



RN ARk A B 28
VBB B KR AR A B 98
CRFRME SR ZARE (86.6) Lo 920
R EHLE RIS Z KT (8B, T) vt e 30

C KB SR ZAKE (86.8) - oo 31

R MEMIE BRI Z KE (86.9) s RV

A B AR Z K E (86.10) v 13

R AR BN KRG (86.11) e 34
CARE SR ZAKRE (86.12) - 35
MR BB AKE (BT 1) e 36

C REME &R Z KT (BT.2) - 37

R EMERBE KT (87.3) - 38
CERRE SR ZAE (87.4) - 39
MR BB 2 KE (87.5) - 40
ARG AR E KPR E AT 41

SR R AR A e BT 42
CERSAKTASE AR EEAMIE T 43
M A AR LB RS A e 44

CRERE SR X KT ELRALE LT 45

A BB R B RRESBAT 46
Bt — o ARG SRS R R ZAEMAR (8T.7) oo 41
ot KSR R B EE B ESESHGBTT) 48
ot NG SRS KRR AR EEHEH88.3) - 48

Rtz MGG & RIS B BB A emg (88.3) oo 49



i
Iy

-+
s

Iy
+  +
>

eid

%
i

r\.

-
I

—+
P

S
I
-+
F.

TR E SRR L A SRMEEA R EEE (87.7) - 50

A HE SR K RS R A S (88.3) - 52
R S Z WQIA (BT, 6-88.4) oo o4

© &7 s5 dBrowni H d K HAEE (FQL) oo 55

~ ﬁﬂii&@7kgi#5%ﬂff?§i ................................. 56



B H #x

(B — « TCUE BT G ARAL UL 7 T[] rvrvovvoeseerrresserssss s 57
B HIE = &K R S S L Bl e 58
BIVUEHE 7 ~ 25 5K B 2 25 BB BB L oo 50
B~ EEE D S 7K D E BV SR [ {F oo s 60
B LR L B K TpH D 22 BB 8L oo rssssnmnsnntsssssss s 61
B L ETE - & kK A Y 7 32 BT AR oovrrereesses s 6

B SHBI-0 ~ 4 3K BOD S 25 5L Sl o 64
Bl 75 B ~ 24 5K ST 2 25 B e 65
(B B\« A PRI R e 66
Bi-F 1, ~ A 5K D PSR T AR GO A AT 7)o 67
Bl i~ R A K R T BB BR(BR.2) 68
B B A UK P S T BB 2 (ST, 7) 69
B+ B S A R TR BRR(E8.) 7

B = SE U~ R R 7S BB A i 1]

o R A 11 I A %7ﬁfjﬁ£7ﬁ[¥jﬁﬁ§2%§égﬁﬁ - | R TIS ST IO PP PR RPORRS 72
B = A T\ s B R AE T S B F AR, e 73



Blat—8B =4 = 8RS K PHBAZERRBYL -

B+ =618 =+~ SRask Pty 2

“,E‘_;%ig_ﬂ %’ft ..................

Bt amE =X GRS KPYHBZ ZRAARL -

B=+4 - &RAKFEEFZR M



Abstract

Rivers in Wu-Lin area were studied with the examinations of their

water qualities as well as benthic flora and fauna, to evaluate the newly
protecting efforts, such as free planting along river side, exhibition of
vegetable farming and rehabitation management on the improvement of
river environments for Taiwan land-locked salmon. The results obtained

are summarized as follows:

[

[R]

(S

Water quality index 1n most studied sites have been gradually improved,
it 1s likely to be associated with protecting activities.

. Water quality at station 3 1s much better in this vear than the previous

vears, although that at station 7 shows no improvement at all.

. Increase flora and fauna (including juvenile fish) have been found in

station 3 after rehabitation and better water quality.

. Agricultural activities resulted into the increase of 0.17-0.85 ppm BOD,

15.4-62.1 ppm haedness, 1.91-18.0 ppm alkalinity and 2.15-2.50 ppb
phosphate, respectively. Tourism activity caused more deteriorated
effect than agriculture, causing air increase in water bacteria.

- Turbidity at some stations increased veery suddenly in may, due to

forrential rain, showing land erosion has to be improved.

. There were no pollution of heavy metals, oil and phenol in Wu-Lin

dareéa.

. Improved water quality can be noticed with the absence of blue green

algae, Chroococcus, Phormidium and Oscillaforia in most of stations.
Some aquatic organisms, green algae, Dictyosphaerium, insect
Plectrocnemia and Uenoa, planaria Dugesia and snail Austpolplea and
Physa could be used as indicator of water clearness.

. Monitoring system of water quality at present should be concentrated

on Chr-Ka-Wan River and Wu-Lin River, with emphasis on the
changes of dissolved oxygen, biochemcal oxygen demand and
ammonia.
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FA N Rk 25 G A R

(87.8)
5k FAGHIER FEFH(CFU/ 100ml)
L (CFU/100m] )
R S0 60
B Uk 40 60
Bk 30 2120
B PuTL 20 170
EHUE 10 80
Eiaeis 20 GO0
ik 20 140
Lk 10 70
B {-ih 20 270
o 20 100
-k 10 150
HE =k 10 120
(88.2)
i KEGHEFE FRRIE(CEU/100mT )
=5 (CFU/100m1)
b 40 60
Bk 30 70
EiAy 80 1100
Erhikh 30 150
EERanrs 20 60
Yy 30 600
R 30 120
Ak 20 60
f: malits 30 240
- 30 90
Bk 20 140
iUk 20 100




4. K H B AR 35458 T 51 4E B T LE

1998 & 7 A ’ 1999 # 2 A

i oom) | opm | SUME opm)  (opmy | G

A 15.6 6.0 26 252 5.4 46
2 20 1 136 | 15 | -
3 27.9 11.2 2.5 336 8.2 41
4 19.5 92 2.1 30.4 7.4 41
5 15.6 6.8 23 252 6.5 3.9
6 18.6 9.2 2.0 202 8.0 36
7 21.9 16.8 13 328 144 23
9 11.2 9.2 1.2 176 1 7.4 2.4
10 19.5 9.6 20 1300 119 25
11 108 6.0 18 | 188 | s 3
12 117 76 15 34 4 6.0 5.7
13 15.6 72 ; 2.2 34.0 6.5 5.2

N
3




F AN R EHE SRR RES By Lk s A &

(37.08)
nh N o ATIEE Phenol (ppb) 011 (ppb)
ik 33.0 N.D.
&g 39.6 N.D.
RN 32.0 N.D.
Al 46.2 N.D.
AL 69.3 N.D.
EEyaN 82.5 N.D.
A 99.0 N.D.
i 52.8 N.D.
251k 118.8 N.D.
ik 112.2 N.D.

o AT 115.5 N.D.
FH=uh 112.2 N.D.
*N.D.: 0il < 0.1 ppb
(88.02)
shdg N aATIEH Phenol (ppb) 01l (ppb)
itk 42.9 N.D.
B Fiti 7K HH Fh /KA
o 36.3 N.D.
Y 52.8 N.D.
oAk 135.3 N.D.
B oNuh 99.0 N.D.
= R Ar 132.0 N.D.
=5k 46.72 N.D.
g 135.3 N.D,
HA i 118.8 N.D.
O 115.5 N.D.
Bt —uk 115.5 N.D.

*N.D. ¢+ 011 < 0.1 ppb
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FHh. RMBESHESKIELBGE
(87.7)
Metall -y Zn Cd Ph Hg Fe
il (ppb) (ppb) (ppb) (ppb) {ppb) (ppb)
1 0.4 18.0 0.1 5.2 0.1
2 0.6 1.0 N.D. 0.1 N.D.
3 0.8 2.2 0.2 1.3 N.D.
4 0.8 1.0 0.3 1.1 N.D.
5 0.3 2.7 0.1 2.7 N.D.
6 0.2 0.1 0.1 0.8 N.D.
7 0.5 0.4 N.D. 0.9 0.1
9 0.7 0.4 0.1 1.0 N.D.
10 0.3 2.6 N.D. 1.2 N.D,
1 0.2 0.4 0.1 0.2 0.5
12 0.2 0.6 0.1 0.2 0.4
i3 0.4 0.3 0.1 0.2 0.1
(88.2)
Metall oy Zn Cd Pb Hg Fe
Ayl (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
1 1.3 5.93 N.D. 1.44 0.2 1.18
2 _— - — em - —
3 0.8 4.63 N.D. N.D. N.D. 4.48
4 0.2 0.44 0.11 1.64 0.1 N.D.
5 N.D. 0.33 N.D. N.D. N.D. 6.18
6 0.1 0.15 N.D. 0.84 N.D. N.D.
7 0.1 N.D. N.D. 0.59 0.1 1.68
9 1.3 4.54 N.D. N.D. 0.4 8.68
10 0.5 1.10 N.D. 0.64 0.1 9.18
11 0.9 3.97 N.D. 1.99 0.1 15.38
12 1.1 1.32 N.D. 0.74 N.D. 14.98
13 0.3 1.02 0.14 N.D. N.D. 4.88




kot AHEEKRENSAELELESE

(87.7)
M““"l Cu Zn Cd Pb Hg
Pl (ppm) (ppm) (ppm) (ppm) (ppb)
| 6.5 22.0 0.1 14.1
2 6.4 28.0 0.1 16.9
3 7.1 18.4 0.1 14.1
4 6.2 24.4 0.1 14.8
5 6.1 25.2 0.1 14.5
6 6.5 18.8 0.1 13.3
7 7.0 40.8 0.1 13.5
9 5.1 29.2 0.2 23.2
10 4.6 13.6 0.1 12.0
12 3.0 13.2 0.1 10.9
13 3.0 14.8 0.1 10.4
(88.2)
Metal Cu 7n Cd Pb Hg
Ayl (ppm) {(ppm) (ppm) (ppm) {ppb)
1 7.5 304 0.1 16.4 8.0
2 7.8 30.6 0.1 17.5 16.0
3 10.4 46.2 0.2 23.6 36.8
4 73 34.8 0.1 17.8 19.2
5 10.9 30.0 0.1 11.3 17.6
6 8.2 25.8 0.2 17.8 16.0
7 10.4 43.8 0.1 17.9 83.2
9 6.0 41.4 0.2 17.4 24.0
10 6.4 27.0 0.1 14.0 16.0
11 - -
12 5.0 21.0 0.1 13.5 3.2
13 5.0 22.8 0.1 13.1 6.4
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ROT REE SRR E I B FE81(87.7)
Station 1 2 3 4 5 6
Index 1.7879 | 1.3668 | 0.0108 | 2.0173 | 0.9320 1.4302
Station 7 9 10 11 12 13
Index |1.26693 | 1.34550|1.64284 | 0.62042 | 0.04916 | 0.08871
R BT A HE R S B R E(88.3)

Station 1 2 3 4 5 6
Index |1.57288 | #47kHH | 2.13217 | 0.92092 | 0.96866 | 1.15196
Station 7 9 10 11 12 13
Index | 1.59511 | 1.08218 [ (0.48649 : 0.36319 | 0.49314 | 0.31219
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Ao+5. AHEAKAELSHRELRALAHBEFQRLTD

Fhyacophite  sp B (72

E
1543 1 2 3 4 5 6 7 9 103 10| 12 | 13
T R .
fhad
Amphireniirn spoA * * s
Amphinemura  sp.B *
Capnudae *
Kanamuria . *
,‘-.'gapgr[a sp s = * ETL e * % ke
Nipontella sp. *
Protonemiura  sp.A * i
Protonemura  sp.53 *
$F 88 8

Amieleus  sp. * * W ok
3&8”\‘ S';)M)_; * ok w LA 2] L] * * e ke 3 *x
Baens  sp B ** o * *x ** kR
Baetis 3p.C * b * o "k e whw
Eedyonuris  sp.A *w A " *x * t - -
Eedyonmuwrus  sp.C "
Epeorus  sp. * *
Ephemera  sp. * "
Ephemerelia sp. -
Psendocloeon  sp.d >k il wx " *
Prendocloeon

* &k LER - Ak k LR *
Dispinosus
thrhrogena Japenmica ok LS ] LA L] *Rk Hhkk xx kK Rk ok ok ok A "

L HE
Anisocentropus  sp. N
Arciopsyche  sp. * * > s
Crlassosoma sp, ol wokx > e
Cioerodes  sp. * Lk * *k " -
Helicopsyche  sp. -
Himalopsyche  japorica * o
Hydropsyche  orientalts ** *x LR * - "
Hydropsyche  sp.d * *
Plectrocnemic sp. » "
Rhyacophila  sp.A(152) * *
. . .




BER—tA ASAKLE LZIHRBERAEAAHKEQRT.T)

Ziyvacophita  sp 1) 154 ¥
Rivucophiia  spl(15e)
Ntenopsyche mdrmoraia
Tinodes  sp.d e
Tiodes  sp R
o "ok

Nenpa  1oknnagdi

| *

Dyriscidae
Elmidae
Fuhrianax  sp.
®E8
cAntocha  bifida * * * *
Biepharocera  sp.
Chironomidae  spp. b AL g * " »x whex -
Dicranota  sp.
Eriocera  spp
Lumnobta  sp.
FPrinocera  sp.
Simudium - sp.
Suraging  sp. * *
Dugesia  sp.ii8 4 0 *ex * « P -
B
Austpelplea oifua bl

Physa  sp.(#2E) P

Radix auricularia
* k

swinthool

I'alvata  sp. * "k k
EEER
Oiigochaeta (# £.4a) -

Tubifix sp.

Total species 18 30 10 15 12 7 11 21 9 12 L] 10
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ok

2

3

4

5

6

7

9

10

11

12

13

L

Amphinemura  sp.A kkokx kel * R kA * * *RK &

Gibosia  sp. *

Nemoura  sp. *

Neoperla  sp. * Kk [ REKk * % * % % * * *%

Protonemura sp.d FR kK Foxk * *

Protonemura _ sp. B el ks * * % * *

ErdEd

Ameletus  sp. kX% ® * * k% kR T L] *

Bactis sp.5 * *os % * * * % * k% *k *% * %

Baetis Sp.B REkhk Ak % Ekkk * % * K % * X LR *

Baetis SP-C kKhkk¥k xRk * kkkk & Kk x % E R

Caenis  sp. *

Ecdvonurus sp.A * * * *% #

Ecdyonurus  sp.B *

Epeorus  sp. LEd

Ephemerells  sp.A *k

Ephemerella  sp.B *

Paraleptophlebia  sp.A * *k

Paraleprophlebia  sp.B

Pseudocloeon  sp.A * FEE k& * ® * %

Pseudocloeon  bispinosus ** * * * *k % *

Rhithrogena _japonica ookl KEAE | AARk | KRRk * *k Rrkk | knx

FHE -

Apsilocharema  sp. * * *

Arctopsyche  sp. * *& * * * *

Glossosoma  sp. * * * *k * % * %k

Goerodes  sp. * Ak ® * ® XA % * * % ® *kk ok

Goera  sp. *

Helicopsyche  sp. *k % * %

Himalopsyche japonica * * * *

Hydropspche  oriencalis *E *kk * LE] * * % & XKk | KKKk
* * %% *

Hydrapsyche  sp.A

Molanna  sp.

h
2




Bhk_+x. BERS AL LKKERBR L AHHE(88.3)

Plectrocnemia  sp.

Rhvacophila  sp.A (13¢)

Rhyacophila  sp.B (7¢)

Rhyacophila  sp.C (21¢) ** * * * *

Rhyacophila  sp.D) (15d) *

* Kk ok * K *% * *
Stenopsyche  marmorata

Kk KK

Tinodes sp. B

- ; * ® kKK * *
Uenoa tokunagai Iwata

A

Cyphon  sp. * il * *&

Elmidae Elminae sp.

. *%
Eubrianax  sp.

Helochares  sp-

EsZIS R

. * %k * * ) * * & ® & *
Antocha  bifida

ik &k * *
Blepharocera  sp.

Chirunon'id“e(f):*) Spp. KRXK *REK | AEREK *&k K L E ® k £ HRKK KRR K KAkRK

Prinocera  sp.

Stmulinm  sp.

Suragina sp.

Tipulidae sp. *

Tk Arachnida)

Hygrobatidae sp. * * *

REEY -

Dugesiﬂ Ip(«f@g) *kk KRK * * ® & k kK * k& *%* * % *

AT -

*ER *

Austpelplea ollua

Physa  sp.(F£E) K%K K

Radix auricularia swinhool

Valvata  sp.

IRETEIY -

Oligochaeta (FEH) * P

Total species 23 | - | 14 | 27 | 24 | 27 | 15 | 26 | 18 | 9 | 24 | M4
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