


093-301020500G-01 3

PR RRRLERY TEFY

AR R EN I
Ry A4EA ke

;ﬂ;b'“&ﬁ:

>

i -HmYy

PEHBYEREARRS Y R A
4m g 4R 2

PERARY Ltz



%’; 5..‘,, %#;L#%;}iﬁﬁ: .................... 20

=

3
~d

5.1“* i i‘t;,:’i u‘—-;\; g\gtjgg .............. 21

)

FAH EIIRGET B e 925

’,3‘;_:_-_‘31_ %-Q)iiiéf’iﬁﬁ:i\“ ...................... 28



FI TR R B iR by A
By EH I

R ORE B BN

P oE JEIEIERT A T L B

;jr‘;

N
i

\
<\

\:

(JV)

o

*:‘;
4
e

EREFFLLAP

>t
N
it

Z\% > };?E.Q ................................ 56

ek - PARFLBFHEA L L A& e
e B Y P REFER € RS



Z215EH CRBALATBTURT v 16
224 B AHNARNEEL oo 29
23 LA BRESHRERL o 929
RER L SR ERE A Tk = T Al A 93
25 FRHFLE 0~ £ ANOVA %> #1474 ---33
%6 LRIERReteE 0~ £ ANOVA £ 2454 ---35

7 1/30-1/31 p >~k B 1§ 4 -] P= & BlzbiP p e @ﬁ?]i‘_

ANOVA S D454 ~cvevrrmerrenennrneencnenn.

84 1/30~3/20~7/30 2 Fjx & 24 ) B L BIHF P

R 3’}&'\’3' fgﬁ]i{ ANOVA %ﬂ‘s A\"Fr%c ...............



HEN
E]lzk-‘.l-ﬁl]’kﬂi%ﬁﬁa_fnﬁ]ﬁ;\ﬁiéﬁ RpER F oo 9

B2- pBk2 547 A8 ed45E - R ERABEFY
& @] ........................................... 4

Bl S L2 i A G esm R -cvrrrvrrrrmrmermeaeenen 5
Bl A & plob AR Bl ol - vvvevrorerrrr o 6
RMoEAIEIAHFFFEL LGB/ TAT - 10
R R TR N eV R U &b 0 N | REEEEERPRPE 19
NI TiE: X A IE Rl N R 13
B S Bi gl EREFTRHTAE - 14
B9 4 147 (Artificial Intelligence) ¢g B fr g oo 15

W10 A4 S B HORE I — M0 S5 4 P LA 7 L

B 11 g4 SR as ﬁﬁ_-\. ........................... 18

E‘] 12 ;LE ;E%;\ ﬁ?‘zﬁ éiap_gﬁ%' ............................. 19



B 13 i ;%.x;\: ;;;E#é é;_gp_gi%#*#_ ...........................

Bl 14 FREHBREALLEF S LA 2 gk

B 16 & plzbiesghy B85 ﬁg‘?@?])\psﬁ,;—é AR T

W17 A7 84 SR A 41T TS 2R e

Fl 18 4 S B fr @ Soenm 73 i3 en L 1) o

W19 B FORIRFHEATE R4 iR BN
W20~ 7% PP FELE ST RER o
E]Z]-r'/a'ﬁ)'i‘ff_;ﬁ;/p*r/ *pmfj.lj_jﬁg‘])\ﬂg Elq,\. .......

E]ZZ /F”—F).l?']'?ﬁl)\*r./ ,fwmfl.ljjﬁl)\ﬂl E'E\'Au\

m%%mﬁimmUM£4+ﬁmwﬁﬁ®ﬁ%%%ﬁ

VI



HIEN

B 24 % Lii% 1/30-1/31 % 4| P57 P S 8§ ~ 425 4 o

W 29 = 7BIE- FF 1/30-1/31 = 4 | p=i7 p e ’T:H

FEFEF AR ST e A9

B 30 A7 AH 1/30-1/31 % 4] Brim p %o 0~ 25 #

Bl 32 3 %% 1/30-1/31 & 4 | p&im p S 3§ ~ o 1 i

VIl



B 33 F 2% 1/30-1/31 & 4] pF7 p 58w 85 N4 & $ 0

R A R R A47-50
W36 % FLplzkPiRRipry B RRATAR - 52
Bl 3T 5 F L pl=bPBRIpEs AN R TIR - 53

VIl



£

Bake RICHetE - RPE PR 2R AERE G BRA

R
s A @&igmﬂwmﬁ??ﬁmm§ﬁ4%%ﬁﬁﬂ?’€%1—
TAAFT R BT LN EE R ?ﬁmmé’wﬁﬁbﬁ”ﬂﬁgjﬁ
ﬁaw@ ALy e HT 1 FF TR R kPR @*%é%%’4
X %

GER B AHE AFEP LB AP T RO RS LI R
*%%%k%ﬁ4ﬁiﬁﬁﬂi% [ ﬁ%m%ﬁﬁm*afﬂa%%

fm 43:
L'l

(L E‘H’r_ﬁighﬁ—}\‘a‘;\:é‘%ﬁs'ﬁ;ml L PN J)?*’*,fn}?"*ﬁ,g’? 1}’1’;’;3
AR k28 KR BHEEAN  DRFREL X FHEDEE -

e E R R T

AP HEREE BRAREREAES RRE L B o AT R A S
PR E TR FETE 2 RS A m%%ﬁﬁﬁéoﬂ&aﬂ+§ﬁpﬂwi
2 3 m«ﬁﬁﬂﬁ"“% FlF e AR AR R e PR AERT R
AEPHEHEF G PRI EER FPLBETE RS ROk T[#%Eié
i%‘md SRBRAAIFEZ FTREFLMNT UELED Bt E B AR
-&iiﬁﬁﬁﬁﬁW%ﬁﬁw,‘laékmﬁﬁﬁw kP AoIE R TRE F] S &
Wi FH M R 5 FERERYE ﬁé 2GEGRRE 8 e dA o
N ENS R SR ERE A RS S R (R LR e R AL -
#*%ﬁ?4ﬁxﬁﬁ%ﬂ’i.~$%% &%L%% #» % 1 ECOPATH
with ECOSIM b’L’r"ﬂr#;; R LB A L T Hirb e et FHE
e Y s x ,, ’f#-le”z‘ 2 4 o dE ;F’E‘Ebg‘@ﬁgj,rﬂ;z},,w i &Jfﬁ a1 % fﬁifﬁ'ﬁt
Eia e P—=" APk d oA B A FEFOII MG

FEREFFAY CRZEICRBEER AR R B 2T 0F
’7ﬂ%?ﬁﬁ§%ﬁﬁéi%ﬁ%i%£&¢¢%%im*ﬁﬁﬁ

AT R EE S R LIE S S RE- U P L R R LR

AR BRI AT %ﬁ@ﬁéﬁﬁﬁi‘wéﬁ%§u£WWﬁﬁ@

B2 SRR AT R LIEE R RN LE R B R0 e

2

if’}” <]

\-.D" 1

|

AEZ Pl AP AR ERIRER A iR ﬁ&sr)‘a;gqrﬁ,@lxﬂ 1) & —
i(mlﬁ&%w%\%i""* P Siw @%‘J - PP REEHE Y o PR UF LK
BB oo~ FIBE-BHEZ G LR —9,.K®§iﬁﬂﬁié_ﬂ9§sgr‘$%?ﬂiﬁ%;g’Z@;Iatbfﬁéﬁ

IX



PHERRERL BT A

2

Bl St IR I o LplEb R o AR E PEE R e At BlARE o e
:nqqm&%i%a&@@4¢ PSR F - REE- B L R
‘%ﬂﬁ«om%pmﬁ%ww&¢%E%¢Mzi"%%%é
g,l‘z;at’ %J ERAEBEAN KK HP X UF LR @ﬁﬂﬁ‘_ﬁx I
F\ /E;‘_ﬁ;m‘;'f EA V'J’}s d AT AFR R A o B (S ’L+:37‘Z“F5b5~gj€§“gjf§~"‘
BREKEEFAEAHEA TR RN GERE T B R X LH
454%ﬁi%$%x;ﬁ@%fﬁﬁ&ﬁ ArHRORF RN P DAY
TR AR R B E G FRIERIRERBEA SRR R
TRz o BEITLAEE R mﬁi O L ERR N O

-

'S

F
>t;\-

PR A RES TR FTHMS G
RN SR ) B 1 2
Aom Bi-sgratt s CHEHRAE cHBrRDECLIAEZHSE 2 BT

o
ar o



EREE

One of the missions of Shei-Pa National Park is to conserve the natural
resources, especially the Formosan salmon in the mountain streams of Wulin
area. In order to determine the effects of agricultural and tourism activities in
Waulin area, it is necessary to construct numerical models at different scales to
understand the dynamics of stream ecosystems and the interactions between
communities and the environment. Therefore, the purpose of this study is to
plan approaches for ecosystem modeling in Wulin area at four scales. First,
artificial neural network and data mining techniques are recommended for
modeling the habitat selection by the Formosan salmon. These techniques will
be able to show relationships of nonlinear environmental variables with the
distribution patterns of the Formosan salmon at different life stages. Second,
ECOPATH with ECOSIM software system is suggested to construct stream
trophic models at a small scale. The ECOPATH with ECOSIM model will be
able to show the major biological groups, the food sources and the pathways in
the stream food web. Third, budget models for biogeochemicals is proposed to
track major flows of energy and matter between riparian and aquatic
ecosystems in the streams. Previous results of CPOM budget models showed
that vertical input were greater in Kaoshang Stream and Yousheng Stream in
winter and spring 2004, while lateral inputs have no clear pattern. Fluvial
transport was also greatest in Kaoshang Stream, and the amount of January
was significant greater than other months. The high CPOM flux in Kaoshang
Stream can be attributable to the high canopy cover. Finally, a catchment
ecosystem model in Wulin area is suggested to model the effects of land use,
typhoons, earthquakes and global changes on the catchment at a large scale.
The proposed models would be able to provide more appropriate and scientific
strategies for ecosystem management.

Keywords : Formosan salmon, Chichiawan Creek, Artificial neural network,
habitat selection model, ECOPATH with ECOSIM, Food web, Ecosystem
model, CPOM
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Velocity
Water types
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T4 Ewnm 2 0 2 P D AL HEE ERDBEFAET - Fa TR
F_# i 0 (dynamic)— —i&{fiéi R (spatial )fep¥ &+ (temporal )¥% & “EPF R chiet
% o ¥t g (time-variant) 2 2LpF % (time-Invariant) gL & » F 8% 3La 4760
PA K

hod GG AR RIF XL G oyl e Ry x] B L0 8 o IR

s g EpEE t(]ﬁ*]"" °

Habitat selection

l 1

Adults Sub-adults juveniles
habitat selection habitat selection habitat selection

Bl 8~ @i-dyr= bt EH/H'THE FH T L F

A GERAEFAIFELLR - Lo o) A 2 EAD - i dg it g
CREY I SRR AR AT K
AR T B B R
U)%ﬁﬁ&%——éﬁﬂ*#,%ﬁ@@mag,wﬁﬁ TR ey 0t g P
FERRleiE (7 0 Hik B IOR G AV EE S o
@)%P EHEE B A — — FLAL AR ShfR o o b AT R B Al T B
BRI DR LATRY K e&E Ro
(3))3'*«}—&' L esbid ) SR AT — — S R Jr#’ RO~ Bl i 1
2 FHF 2 FH T g {13 f‘?ﬂh %J”/%JM””?‘“@;F&?"“’
(4) E B HFE— —FIH SRpadri d g~ AT Fa sV kg sy E{éﬂi%]
» PR SE‘-E FREF PP o K RERAE T M R AR R i o
(5) BT Fadli 4 —— D RA A GE T FedR i o
&g ANN ﬁ’i Tl T
(1)/»\ X/ 3 -classification/-recognition : 43 § ~ 2 F fol oy {o s 5 -
(2) gipl-prediction : 4w ® ~ F % ~ W@~ T B2 3 g 1 & TR
TP RS AT o
(3) & it -optimization : 4 & b f S H R/ - TRGRAEE L ~ p KkF B
ﬁ’sl;t'Lr/[{)J'..:?f- °
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(4) 3=& ~ ¥/ K -diagnosis/decision : 4-pd 7% B $837 & ~ 2 % + | 247~ 42
FEEER - FRVE - BRFS. T

(5) Eff-association : VLSI =& * ~A/D converter #wkit.. & o

(6) iTtz-approximation : 4r¥c® S HciTiy ~ @ IR EFR.LFE o

(7) §F pdifi-generalization: 4w B F chygs ~ A yRs. | & o

The Birth of Al
First Expert System
First Electronic

Al machine beats
Computer

human chess master
Zadeh :fuzzy logic

1941 1943 1956 1958 1965 1968 1970 1975 1986 1991

: . Holland :genetic algorithms
McCulloch & Pitts: single LISP language Al systems used

neuron model (ANN) developed In DESERT STORM
B 9~ ~ 214 E (Arttificial Intelligence ) % B f 2
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Bl
FEE RREG EHAT FET
3, KA SRR B kAT B i
L3P 0 R SRR L bk BAEE > B A EE R o PSS
EEDFRRBRBE T T RLLE -
EHER ARSI R
1R ZET N1 RBEL YT R %&%ﬁﬂﬁ
R R A
ﬁ%@w &%‘%%‘WE' % o
CELY KEGFRA P LG =6 % o
= Wk ;‘FE‘;-%E_) ;\\—’""':Ifl_':.
ﬁ%@* %P? P W?F
bR Pl =3 358 Saa
%5?)'{%% F“‘gﬂku'é" BR Y //Eldi
Y AFAR B RAT 2 B
Y B A AR~ ok E KRR SRR
£l
01~ KA SRR A LA R
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A HFA T s el A R IR

Rl 10 % 854 S il - i g~ o Lg% LR BY w0 =b % bias;
XI~X2~ o Xn S8~ 308 WEw2 s wn 3 - B € (Rf) > fBE 5 2 2 4202
i ARG o Sigma BEL (X)) S AR~ B (e M) A RS FAl
X5 PR i 1§ ca(k) P Activation Function @ 3 A 3 A R S

e * ki v hBcg Sl o

Input Synaptic
Signals Weights

Xg =+ 1 _ = . -
° Wo =D Activation

X1 — W Function

X2 > W > a(*) I Output
y

Xp —> Wn

j=0

B 10 ~ 474 S p s - A S A o LT & B
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Neural networks

unsupervised supervised
Examples: Examples:
SOM/Kohonen BPN/

back propagation network

\ 4

Self-organizing neural network —

finds patterns and relationships

: _ Back-propagation neural network —
in vast amounts of data by itself. Propag

a neural network trained with

a target value

B 11~ sgdd 5 i ana 6 ficst
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wnsﬁ%ﬂ“‘ BBt M L K 3 anTcd
W AR L ~ Output layer o 5 ¥R pe e

01 2 ---j --- M1

O/‘OOO”\OCOOC

21/ 00O C OO0 000 4
2/cocovoocc ooy Ouput tayer

M1/ Weights
[Wi(t)]
X =X, Xp e , Xyl
° 4+——— |nput layer Wj :[le,sz, ....... , WjN ]T

ol Xo Xs —= = X —- = XMn1

Sojo o --- o --- o0 |

SUilo o --- o0 --- o0 1 A=

SUz2 06 ©0 --- 0 --- 0 - input data J =0,2,...M-1
Samping Dansites of s | Weights initial : random
units

B 12~ 228 5 A e s & T 05 )

TR A EE A SRR BT A 38 —input data  {- output data -
Input data i= ANN "R E ¥ m{F 3] - %Lﬂi%] 41> Qutput data & P & Efrpi a3t
Db REMFLE T FREATEY 0 - LIV FFAELL L -

li

e

Fi

Input pattern DATA output pattern

Calibration
system

A

output estimation

y

A 4

" Comparison ]

13~ 55 il 5 i 2 1
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B TR R

Voo B - FAEET At EEE  B- AAMT =LA RS

* Pez - TR AP (Datamining) o v ¥ A - W ATOHE > @ AR E3F S

£

LfE RS2 B > ¢ 45 statistics ~ machine learning - database..... % > i
BREF DTGREGEE N 2R P2l c BEERATHEY oL ol $
(Trend ) ~ ##x (Pattern) % 4p R 1+ (Relationship) -

Neurocomputin

KDD: Knowledge Discovery in Database

Al: Artificial Intelligence

Machine learning: Expert system, Artificial neural network
Genetic algorithms, Fuzzy Logic

14~ TR TR LA £ 37 5 & 0 2 ke
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I8 20 A SR
BUERARE KA oA P RFEARGT ER LG %Fﬁ?f/‘"*“ﬂiﬁﬂ""“%—ﬁi
fohafppz $R 2 B2 3 RKFHE 2SR IRETR2PFFENE 2307
T 2 A AHN e AT R Y AT TRE AL ST //57?@" s
(ICLARM) #24c £~ m BB & 7~ 8 (UBC) #74& 1% B 2 ECOPATH with ECOSIM
version b # % % % (Christensen et al.,2002) 51 & » #2484 2 ?'”Mi%]ﬁ’
2P RE gyt o TR Ak o

BREADDFELFRFLY D2 SR THREER R ET AR
PR T R TR A A > B E T RIE D G- BU D PFehiRlsb 3 LR ARG
2aEfp e BRBE 3L B ARY FA SN RRE B A R o e
AP RA R 14 B8 D 55 (Birds) ~ 7 4yw & (Oncorrhynchus masou
formosanus) ~ - #4547 4 (Varicorhinus barbatulu) ~ - % %< ik (Crossostoma
lacustre )~ A igfe B X H s ¥ fadfin 8 ‘F‘f (Other vertebrate predators)~ &
Sk s kEEATE SR S ‘ﬁ (Invertebrate predators )~ 42 £ 3 % H = “,f K
kR B obam F el & % (Grazers): 'Kt b fia 2B~ G4 i 5 4 3] & #

(Scrapers )~ B~ & 0" mif G 4 r’ﬁ%{?p % (Collector-gatherers)~ B~ 8 & % ‘m
A P g @ "z (Collector- fllterers) B GEAEET AA md’éﬁﬁ-‘ﬁ

(Shredders ) ; q‘i ##8 (Periphyton) -~ #4454 ¥ (Zooplankton) ~ &4~ 14 %
#2 4 (Phytoplankton): 2 1 B2t2 5 2k ¥ (Detritus) »

B7 - (P/B) - EEJ =Y1+Z JBj - Q/By - DC/I)
H ¥ B/ : biomass of the group 7

P/B:7 : production/biomass

EE7 : its ecotrophic efficiency

Y/ : fishery catch

B/ : biomass of its predator

Q/By : food consumption per unit biomass of

DCjs : fraction of 7 in the diet of J

d AT g R E - BRI A B AN TR S ke LA EL
4% & (biomass)~ H =4 2 ¥ (PBratio)- ¥ =# & ¥ (QBratio)~ # f&»c% (EE)
Bra e (Diet composition)e ¢ 4 4 & (biomass)> ¥ =4 2 ¥ (PBratio)~
Hi#3E (Bratio)~ 2 fisesy (EE) v 03 #FF - B S A o i ¥ 102 g
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PR E K F AT 5T
PEAR PRI MRS RRFY 2R T BRIR AP R ARG &
AT FORT RS TR B AR Sl KR e

e 2 AR PO AR A SRk

Group name Trophic | Habitat hz:g?aatsasr; Biomass Prod.fbiom. | Cons.f biom. Ecqtr_ophic Prnduction !
lewvel ares km2) (tRm2) [Mvear] [Mvear) efficiency consumption
| 1 |Birds 356 1.000 0.0480 0.0430 0.250 10.940 0.000 0.023
| 2 | Oncorhynchus masou formosanus 300 1.000 5261 5261 0230 6200 0019 0037
| 3 |Waricorhinus barbatuluz 2720 1.000 2773 2773 0.460 17.700 0.149 0.026
| 4 |Crossostoma lacustre 2686 1.000 oomy2 0.om72 1.030 16100 0359 0.084
| 5 |Other vertelrate predators 335 1.000 3000 3.000 0.350 B.200 0.0s9 0.056
| 6 |Invertehbrate predators 3058 1.000 0E30 0630 3.200 9.500 0.992 0.337
| 7 |Srazers 2.000  1.000 10.000 10.000 2.000 9.500 0.445 0.211
| 5 |Scrapers 202 1.000 4477 4477 2.500 12.500 0.957 0.200
| 9 |Collectar-gatherers 2750 1.000 5545 5545 1.200 6.400 0.956 01858
| 10 |Collectar-fiterars 240 1.000 0673 0673 1.200 §.000 0.705 0150
| 11 |Shrecders 24 1.000 0136 0.136 0500 §.000 0.7an 0100
| 12 |Periphyton 1.000 1.000 S6.630 86 630 46.440 - 0.029 -
| 13 |Zooplankton 2000 1.000 43500 43500 9150 G0.000 0152 0153
14 |Phytoplanktan 1.000 1.000 0.04z0 0.0450 47614 422 - 0867 -
15 |Detritus | 1.000 1.000 7022600 022 800 - - 0182 -
23 LA bH LS4
Prey Y Predator [ + ] 2] =1 4« s [ & # ] & [ a ] w] n [ 1

1 |Birds

T Oncorbynchus masou farmosanus 0.043

T Waricorhinus barbatulus 0.362

T Crozsostoma lacustre 0.003

Z Cther vertebrate predators: 0.005
B |Invertelrate predators 0.170 0.015 0010 0.050

Z Grazers 0.203 0.203 0.007 0.050 0180
g |Scrapers 0121 0180 0.060 0150 0100 0.0s0

T Collector-gatherers 0.080 o.0s0 0.0zo 0150 0.0s0 0.300

W Collector-fiterers 0.010 0.005 0.005 0400 0.005 0.010

? Shredders 0.008 0.001 0.001

E Periphyton 0.0s52 0050 0.a70 0570 0.005
13 | Zooplankton 0.585 0100 0.340 0.0zo 0750 0.400 0.405

E Phytoplankton 0.081 0.055 0.0a0 0.050 0050 0.300 0.001 0.700
15 |Detritus 0.205 0450 0.150 0.0s0 0.360 0.200 0.300 0.589 0.300

? Impiort 0.435 0.740
17 [Sum | 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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$2% Fiw
AHFRRELLEST FREY
Fod~ AR ABGNE AP EEAN SRS ?/,%
4 kB ¥4 £ ¥ i
4 e ¢ et ri CLAEBEESE L s
Biomass(t/km’) PB(/year) QB(/year)
Birds k% a a a a
Oncorrhynchus masou . .. . |
8 74 v b c c k
formosanus
Varicorhinus
SORAESR A b ¢ c j
2
barbatulu - A !
(rossostoma
SRE A 2l b C c j
lacustre =¥ & !
Other vertebrate oA 5E
a d d d d
predators A F
Invertebrate C R
e g e, f e, f e, f
predators ER S =)
WP apsd
Grazers [0 =Y e e e e
thenio s
Scrapers e H g g g f
Collector-gatherers & & "ﬁ g g g f
Collector-filterers g @ —‘ﬁ g g g f
Shredders %‘ﬁlﬁ—iﬁ g g g f
Periphyton A R h h
LAl ARt )
Zooplankton Iy 1 - - -
& b MR
Phytoplankton f ) AR h h
4 5
Detrirus B ~F
a Trage 2003 MicH I RZFY
b ¥aF 2003 HBITHSEEEEL EAE (2)
¢ Fish base from http://www. fishbase. org/search. cfm
d £ #535 2004 - FEEMERE IR FE2 Y
e pE= 2004 - pBEALFRBESAEEBFZEY
fTR3E 2006 = FBEkA R B EHET
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E3
HEer 2003 FHEERZLEFUHFAD
AR 1989 < VR FEMELFAZORTLNA

Wang, C.M.J. 1989 Environmental quality and fish community ecology in an agricultural

mountain stream system of Taiwan.

K

T E S dRp g 1986 8 7-4qv= 8 (Oncorhynchus formosanus, Jordan & Oshima) 2. & &

W AG ERERFLAY T E S Sk

W
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1395 Webster # 4 (1995)hE & » i%in chfe 5 4~ iy » (litter input) & 45 iz fr i
»iEpeng 4 (Fi?/ﬁﬁa?]'\ ) FWETESRKESTSFELAARET ok
NEGRER T >V A 5 E-E #5% (direct litter fall)# )= # # (lateral transport)
AR ded - ek BF Rt 2~ (transport)hE (K 5) - Blw 8
ﬁﬁﬁ%%igﬂjﬂﬁﬁgﬁ%mﬁﬁ$ﬁ’%gﬂﬁz&~@ij,@%ggu
Sy AR Aok 4 RTE ~ E 4R S AT SRR A R g ok
?ﬂ°ﬁipfﬁﬁiﬁﬁ%ﬁWéﬁﬁﬁriJﬁﬁ»mﬁwﬁ’&ﬂ,Awgﬁ

4

A Ry % ffuﬁi%J 7)™ 508 (transport downstream) °

W15~ jEin 2k sue 4 ety 0~ 52 557 L Bl (Minshall, 1996.)
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(2)  #HH>2

EF - Pl ERE - E‘ﬁi\?‘ﬁ}i (4Tm~128m) > & B~ B et B F 2 & &
Blip R BB e kR (4Bl D A/ %79 FIB/B #re 2 B FE ) AW
EHFEEFEr AR R REPRFE KR 2 N T

a. 3 H{HE ¥ $ (direct litter fall)

& - BplbeEiif e el 4 BRC 5 E/C 67cm~ B & 67cm 0 R4 o u‘_;‘—
TG T3 4 B YR (B 6)0 F B YR RIUSHE D K~ RN A
H. 45 T ’ﬂﬁ’—f - é] BP9 lmm i3 o 10 e 2 H3cm 7 - S ;}a, ’T IR FIERE
H1/2 0 3B EEAFT AP B4 -

PHRERTP S 60 =% 0 Bk Bf%ﬁi%fﬁff&oi:'z VAR RRERE (AR
EFRTH) WA - F R BT REFEA BN BRr@FvrI%T > 1 60T
WiT R 0 12 ) PFE o A \;‘7&- iTE o

;M""’T%g*r'/ *"’36 *ﬁ—r@r%ﬁl“mﬁgﬂli ’]"é%’j? ’ ;}{\'};Zn :‘g{’?fﬁ)‘_ﬁ. LIPS

TE R UTRAIEEFFROR FI7 TR SREFRE -
b. fgvjré'?ﬁﬁ » 5% $ (lateral litter transport)

B2 8 ®ed(20.32cm) ~ & 1.2m HPVC kg - 57 4ER 1/4 TR 5 B v 0 Mdgé
rﬂi’l‘a‘—g"*ﬁ‘;a-ﬁ;f;#(g}s)’/ﬂ\wjzr’?ﬁézaﬁ‘r&.ﬂ3'5‘ PVC’}\? ’ K?’Fm"'/w\‘;*ﬁj
e Ao S AR R T PEEAA BRI SFAELENERESRY

FERS 31?] » (transport) % ﬁ&:é'ﬁ] 21 2 T #5(transport downstream):Fj
%

Bl - PP PR TR R Yo Ll 3 IIH@”P& (® v 25cmx25cm ~
P lmm) > MeEEBE THOEHTARRC PE O e (0B 6) 0 > 2004 #
1/30-1/31 BB~ I5 4 | Br— = > b 24 /[ Bryc B IR Fleng B4 o 5 - f];jﬁ
BEEo W R R ok R AR BRFE (FkREFERE) TR
3/20-3/21 ~5/29~ 7/30 Rc f i 5 24 /) PrAF A Tl e SR A BT AT o

FXAE R PR THRA BN Ry R R AR E2
FWF s s LA FRE > E 60T i 12 PR T AL
AR GFHREICE o BB BRI PP R S W ks T
Py EE R 24T LD THE L REE PIRE PR KA
(& W IF"QNEJ)\‘ELK%J —r;%;:.ﬁq_gcg;}; Wi g o
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16~ & plzkde dpqef 84 F 95 » > &7 LW(i2 < p Minshall, 1996.)

BRI S AR M- H RS ST 28
a. FE (2 HARDER -~ Fhn o E FANEINLLHR)

b. 4 i (B/5<2cm) > 1% HHA ~ RIS A AL AT

CHE (P RFFF O ET 2SN B SR
C

d. e
e BB H (S g #h A FEE BT

(4) HBFSFFTH
FaPfeLE e By o

7

S RRIE PR E R EARBAER b F
Bfhip NS B8 0 4 PRI SR B Ak R
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-8 BTN SRRE 2BV H AR ER R
LA R TR B G BAR ETIE FE L FE T
PRPE S FENEL - F BTG IEN SRROPRAE c AP T %
R i SRR Aph s Line s LB=F 5 0 2 Jﬁi?—:"l? Fyad s mmst
BRAEARES > G355 2 5 302 @0 F Lol - APF LS EFY CRE LA +fr4
AERFEFEIH RS ERE 2 BE BB O TR 1 E - BRI
Ty HEE (A2 Bk TS Bl BME) 5P % E(target
value) » 3%$5 ¥ Bhe0Ap B R 5 708 &y ~ %37 (input variables) » #-5% 7 & R hyr
A FRA o = FRL A SR F Y (training) 0 ¥ - 384 TR iERIE(testing) o
FH Ry EE R AR P fosp Rl (predict)sF % p ARB AT RR TS HET
&yve pEte b E B DR T o
%% 2001 Recknagel # 141%* BPN 35 /R & Z g S5 B 50 » 2V - input
variables =z % 5 2 A& X 2Rk B F15 > Output %4 5 F - BHEEKERE 7+
TR PR T e AT e PR PR E R -

X=1 O -‘B’H N
juvenile
WEIGHTS OF
HIDDEN NEURONS N
O B subadult
O = N adult
O [
0 -~ TRANSFER
L o |/ K’ FUNCTION CALCULATED
o . OUTPUT Yeare
g O " b'/’ NET T j »  Chlorophyll a pgn
I K"
> O =
=8 /9/'
I= O
o ,E/’
O r?/

L ERROR (Yops -Yeurc)
LEARNING ALGORITHM | E OBSERVED
OUTPUT Y s
Chlorophyll a pgl

B L7~ B 874 SRR s RE Fl+ SRy E 8 O %
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2002:Technology Review #

>
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Ji
el
e

TR EPEE S

FI# FoRLE RS B i@ T4y Al E R T

WS F A SRR A A E R O T A 21 B R

D0 S PCRA RS A RTEARS 2 - ) KR S E K2

2B TR 2 AR T AR o 45 U E ¢ a4 (trend) o4 e (pattern)
% B E 14 (association) » & * T Mok 3 - B o 7 4 o F AR DR 4 ee ARiR
i# # (habitat selection) ¥ #.c14 f #-3¢ (ecological model) » #4p B 75 ¢ 335 %

hg

o

Data source
-- fish and
environmental
data

.

Data
partition

Clustering
analysis

Replacement

Variables
selection

Tree
decision

Assessment

Neural
network

Regression

B 19~ b 7R Th L2 1 0 R T4 o A e G 48 0
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PHEERRE AT AR

¥ PR RIENS S REES

#orZ 2}»@:@?} » ECOPATH with ECOSIM version 5 #ic#8 » 27 5 & T ¥ Pl &
TABREORGN (> T UEREH - R BEARLE P RER (B
23)° 44 W7 0 R R R AL B SR LR B p R
wﬁﬁf%@ﬁ%%’«ﬂPvu%ﬁ*%ﬁﬁ¢¢3@aww%,a&@w%
(Trophic level=1.0) 2.4~ 4 & ¥ i FER S HA RS AR 3BT LY -
EIEB MR m%‘%&ﬁviﬂ:}ﬁﬁ%* (TL=3.35) % 5 %8 (TL=3.56) -
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B2 EPRL 5

—8— Connadior

—H other oport
=+ Tlowto detrhm
—3 Msepiaton

== hnpuil

—g .
ﬁf‘—@l“"ﬁi
7.7 ©ncomynonim ma
9 E=83
P=12 1
7 7.4 ;
T ; e B ; '
1 [°° u{g_mi 100 MAmMNIM nx b o LT K gy cn:ﬂfgm-
B-28 HCrouncutoma tmo |
| wo| n=1a M=nn | ik Y
o 00| P=00 ) ry i
| = Q-1 F0=00 g
'_E 0.1 =
E.I
I §EE.3 201 ""'l 111i
I Zo oplnkton H  oazan Sorapam
2 mi] n=an mn| wa1o00 s
I P =008 *| p-zon |
P
0 - 26200 , y 4
L, O A ?EF._ )
! & e E L 4 - ﬂ%ﬁ’%‘ o
S
I {) 3
[
[ i
: | 1 i
Duirbum
| rm'wp:gmn N B-TOZ28
1= 5" cimo & N
I B ST wems| BN

T T —————————‘d

Bl20 - 7BE-BF AL L o8B (B Xk Merritt and Cummins, 1996. Giller and Malmgvist, 1998. Cummis and

K 1 ug, 1 9 79 . http://sherpaguides. com/georgia/barrier_islands/natural_history/ http://clipart. usscouts. org/library/US_Fish_and_Wildlife_Service/Amphibians/ )
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TR
(=

Fr & R BRI Y

1. 2 #%a:%+ (direct litter fall)

® 21 &+ 2004 & * ?ﬁ%‘?%ﬁﬁﬁ%ﬁém EA PRSI ot o R I P SN IR .
Bo0FEERZ S RER G F I FATERERER  FER S REEY B GULE
WrfERFEMENE A T ERAFTRFHFLE (R2-25) s drs 13
L ERCTEST I B BB (F F63.35% FF 46.43%) Bt TR G HE S FERIART
BAH o nF - FIFELARIE AT DR R B %’ﬁﬂﬁiﬁﬁﬁiﬁo””ww
AZRRIEITHEIBELFFE G BIEOE P B FEET s (B 21)T H
RS R A B 1“3’?% +* iéﬁmﬁf_—* » UIF AR i EF A K
Zeo AT IR BIR] L RTR A i;‘?—ﬁms S FORESZ 0 FLERIBS T H R agant By
= REED P 3T RE R R mﬁﬁ‘t :

Y

'F_

z0
e

o F -

e
A4

25 Bl EE T~ £ ANOVA £ A5 &

df F value P Separation
L 4 2. 31 0. 2583 ns
% E PR 4 0. 68 0. 6260 ns
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241
component (%) Dry Wt (gm™d ™)

component (%)

® 21 -

¥2F ERRAE
BE A RN AREE
1.60
1.20
0.80 [ O Mot
| W May
0.40 [ ’J—I
0.00 i
L H} ﬁ"L I dﬂ& - ’ FJL'E' qu?ﬂ
Winter
100%
80% - -
il . . O Others
W B Wood
20% T O Leaves
0%
ﬁqﬁﬁ%ﬁ PRS- W REEE R
Spring
100% E
80% -
o _— - O Others
Nl Bl Wood
2% T O Leaves
0%
MR BT - Y ORETEE fEE
FRBRLIHF RO TEE R 2 B
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2. fE‘]ﬁ'ﬁﬁ%]% é457% $ (lateral litter transport)

R g ~ R e kY R R 0 4 ? M1 OEEBCE S B LRz o SRR
R ARk L d ER R o~ B A E BT EORTR S A L - ROPE- BUS B
Moo ZFPIRILA N THEREEB AR S S ﬁ%@ PEE I B F L BLRF T R R IRAE
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