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<E 37> SFFAG At A - T YR NF H ojF1
Cla oI F(E) g (x4 11 & (%)
SH7 2,564 13,693,448 0.5
QA 3,932 7,861,933 0.8
=7 44,738 24,843,019 8.9
5% 4,301 11,383,228 0.9
G+ 107,330 193,452,483 214
Fx17% 4,400 14,429,178 0.9
A7 145,620 247,619,215 29.5
357 12,825 1,262,677 2.6
A 32,094 50,420,000 6.4
23 43,484 94,086,617 8.7
7}skd 39,370 90,600,000 7.8
Ay AAd 35,704 47,734 71
A QA A 9,282 21,714,000 1.8
g 11,716 27,548,000 23
FgFTaH 2,027 8,771,105 0.4
B A 501,947 807,732,637 100.0
= = 2,101,314 3,243,952,000
AR 2k A T AR (20001)
F: S AGARE V1FolH, G5 NG FAT, AR, HAlA AakEd.
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<% 3-8> BOD(H&38}7

BOD A F3t&F (kg/ <)
FA ) TE
) g At 4 71 e} Al
&7 9324 287.9 89.2 169.0 1478.5
iz 411.0 279.5 209.8 107.6 1007.9
A 192.6 183.4 395.1 37.0 808.1
SR A 110.7 75.4 174.1 421 402.3
A7 20.6 11.9 120.0 17.3 169.8
QFAH! 66.8 30.3 14.2 30.0 141.3
Al #° 40.7 3.9 231 18.0 85.6
Lo R 63.9 85.3 84.8 8.6 2426
=7 15.0 22.0 86.6 10.1 133.7
71 73° 25 0.2 24 34 8.5
&) 3} 73 459 31.9 6.3 42 88.4
A7 292 10.2 15.5 4.7 59.7
e 1.4 11 11 0.8 44
A2 9 A7 32 0.5 5.3 0.8 9.8
A= Rl 5.3 0.1 0.6 0.8 6.8
Fokbo 7 0.8 0.2 2.3 15 4.9
7} 3} H? 0.05 0.04 0.21 0.05 0.34
3 A 1,942.1 1,023.8 1,230.6 456.0 4,652.6
1. 34 WiExg
2. G54SR B2 (1999)
3. A595(2000a)
4. 4 5-3&(2000Db)
5. 3787 2] % (1999)
6. B2 2] % (1999)
7. LA 2] 3 (2000)
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2) 3t 9 Qu T
st e LEdd SN, ATY AF Tl 18,737F%10 2 I
2, 7pekd e 07HQ ez g FHA YERS T (R 39).
<3k 3-9> 3t FA(FA) L9 %
L9d LATHFFE/Y)
= ¥4l & .
jll;r/ (3 j) ];j HEED | ae | e | s
U A
7! 18736.6 | 14011 | 4451 | 1907.6 | 6311.8 |5707.5 | 565.8 | 38.5
g5 6682.2 | 7713 | 638.0 | 1636.0 | 2522.7 | 1967.9 | 512.9 | 42.0
7 3094.7 | 3064 | 408.5 | 1008.3 | 13732 | 11403 | 2149 | 179
SR 1736.7 | 1338 | 1789 | 353.7 | 6703 | 570.4 | 92.8 7.1
773 367.6 298 123.0 | 2398 94.0 725 | 167 | 48
kg H! 1620.0 | 1936 103.6 | 460.7 | 6262 | 4784 | 138.7 | 9.2
At H° 621.5 29 92.8 4071 | 2545 | 2093 | 394 | 57
i R 1007.8 | 1392 39.3 3561 | 4259 | 3260 | 956 | 4.3
A% 2425 270 81.9 175.9 79.3 542 | 215 3.6
e 73° 413 33 21.2 10.0 16.5 15.1 0.6 0.8
e} 3173 746.0 639 17.5 54.6 2795 | 219.7 | 58.6 1.3
Ay 475.6 554 58.5 88.3 1619 | 1401 | 187 | 3.1
Yo AH | 232 23 31 8.5 9.1 6.8 2.0 0.2
AH oA | 658 9 5.0 0.7 51.7 | 231 | 283 0.2
AR | 920 110 1.6 5.8 28.9 26.1 2.7 0.1
ekt H! | 176 9 1.9 16.1 47 43 0.1 0.3
7}3}H? 0.7 4 1.2 0.1 0.3 0.2 0.1 0.0
1. 3874 2] 7 (1999)
2. G543 B 4 (1999)
3. 4595 (2000a)
4. H-3+&(2000b)
5. 5787 72 % (1999)
6. YA B H(1999)
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<H 332> B 45 £ o AR
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@ BE-AAY | FAod | WEHEoY
T
A | WH A HZ A | W14 | A | 84
SALE 68 4,319 48 4,091 18 217 2 11
777 (100) | (100) | (70.6) | (94.7) (26.5) (5.0) 2.9) | (0.3)
575 68 4,319 48 4,091 18 217 2 11
© (100) (100) | (70.6) | (94.7) (26.5) (5.0) 2.9) | (0.3)
Azs | Y 5,095.7 59 4,774.2 26 310.5 2 11
- (100) (100) | (67.8) | (93.7) (29.9) (6.1) 2.3) | (0.2)
- 19 776.7 11 683.2 8 93.5
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23 24
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. 9,386 | 24286 | 3,173 | 8,080 | 6,208 | 16,182 5 24| ye

(100) | (100) | (33.8) | (33.3) | (66.1) | (66.6) | (0.1) | (0.1)

AR AT BAGE



103

cHE BARY W P2

e

T

|33 &)

el
00

o

ol

st

HE AT (

A}
=

3

td 5=l

)

o}

(]

TAIAE R

4

ﬁo
B
B
i
N
o}

T

"
ree

X
)

o2 yeigterng oldu

ol +-¥dd (Z¥ 3-21).

w
I

o<

H

o
N
Njo

—_—

o

NR

00
Bo
N

O

g

ol

917
1,361
2,007

(m)
-3} (m)
2 (m)
(2001d)

A

e

~
_-00

A
oH
63
wK

T
Jo

i
o

D~
o | (o o o |[D
S v & & [ |
T RS T = |0
O (O (IO &Y [0 |
<+ |9 | |© K [R
—
‘_ﬂo
A
o
o
)
© N o |v | |+
K (N [ & ] <
— = = |- & |
—_~
i
o
S
S
A
N
T o |en |0 |0 |© |©
4 |94 | | | |
Jo |& |5 | |o |® |°
Br
—~_
file)
i
=
,._Lo.o
KR I T - | N - < B F R
N [ & & D
1 A= R N Ko N = O = I =
N | | [ | |

(2001d)

-

<)

&

50

A

|

m



104 & - HE Safjde]|ed FUEF ) YgdR
2000 . - 900
1800 - - 1 890
1600 4 880
1400 | 1 870
1200 1 860
1000 850
800 |- |
600 |- -4 840
400 | 183%0
200 4 820
0 810
1995 1996 1997 1998 1999 2000
el 5 3(H) ER Y S S(HE) 4 SHHSH(HE)
[19 3-21] £33 958 2 A=
5) /A S dg
A Mzol FHAG g MAAYL FAxE, F&, $AZ%, x5 3|
<3E 336> o] FHHO ATk FYMNEE s M5 AP Eo] rtEE E A
o7 oiEm, 53 FRUe FAR FuAAe] AdEA i BAH Ud
x5 ol A5 MNIArdel ofsh AT A& A&, EAMTY 93 g4 F71 F
o] odEth EF x5 tEo] o] & HEH U & A 71
£ zZte Ao Ut e $A5 e FH A G tig vt e B3
2l LA ge] FREI glorg o] wE FAFIAES] 7t A
< 3-36> Ao FHAY LA
T TN LA 2
AEXST | AEFEIH Y0008 T &3 )
P TR S BFA ZGAHA (2006 7HA])
e -l
x5 -8l
993z -8
FAE  |-FAE #FA 248
JRET  |-FRET BFA ZAAY




105

cHE BARY W P2

—
T

|33 &}

0
Bl

I+
ol
oA

oK

RO
ot
R
<F

7 LAFSF

X
o

A

13 QAFUET S

JRw, A77h 713

3

Fke]l 90% o]

S

}7} BOD *

nE

s

g]

I

o

_;L

]

e}
AT R

%9

"

%O

X

b oulEe] 7 =23 Qe

o]
o N e Nl ol B o Bl e N e N B B R N T B
SRl Nlaolalc|dSialTlalal®
.h% NSNS E R A RS RS — =
))
_ ©
M2M5.3.3.7.83m_2323.3.w
V||~ O ||| N oN o o|R
4o -
_i <t [c'e}
Mo | IN| o | L Ne} o S I ol T | S
| o |l Zie G| Dol R
QY
ol !
®© N | 1o RIN|O|DN]|R|D @
MIS || =8 8|lgs5|d89 28
%03221”,522561 o
(39}
L N = O R I R I N B B R RN R Y
= | N | < | N | <K | O o|Nlo|o
=) — = [o B IN<p) [\
o
Bl nalg|* Sl 22 oS
o | P ||| QP |2 | | =B~ ool o|Fd
o} N o
& O =L |L ] 5RO D g || —|R
) | \© || O 0 ||| N Sl e |
J_Ao1362%2169%57538
- | K - | K -~ | X
15 o | P = [T < o | | = | T o | TP | =
o | | B | | e | B | = | T | T |
o Ho Ho Ho
DOE NOE POE
O/ S~ T/
Bg = o oD
4 < 4
N N N

(1997)

el

Z]

o
ﬂo
w

=0

=]

H

A5 AFA



- ¥ FijHo|pd SUER AR

&

106

Z A

Pt by

)

N Qo] o ¥

[e=]
=

_'QI’_
grAE 25 E4 o

o}
N

[

S
=

P} obg 2 WE

RnE

3

Eis

A <]

AA e Aoz yeigth o)A 7t d

i8

TR

el

To-

of the Ad3 A Fe] vidE ool & Aoz Ht

ol
3o
of

U s2EE

N

7y AE¥EE 1998~2000

?l_
42 % (3~5mg/L)

3

5

, "I E£= 6~8mg/L

I35

I3,

tais wie =A JeEwt 4

J]

A 2]

=
=

3-38,

T
st

b1998
1999
02000

<
—

aV]
—

o
—

© © T o« o

(1/6w)ao?d



3% 8h7 - 4B BANY W B 2AE 107
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= zrolth 20000 CODEEE 7|Fo=2 B v AXS, w3, §IXEITE VEF 9
Fo HE LYEE BAFT JEd, AL FUAEF 37 AP FUSE
= ASE & Qe AEe £9L ova,
<3t 3-38> FElIQH HEe FEHEY
COD(mg/L) TN(mg/L) TP(mg/L) Chl-a(mg/L)
TR 19981999 2000 1998|1999 2000  |1998(1999| 2000  |1998/1999| 2000
FAFAFA[ 57 7272|7457 | 22|74 745w |7 47454
==
BES |88 6 |86 V |2.363]2.511|2.08 oﬂu 0.292/0.24 1014 | V |21.8|54.7|34.2
T 7 166|577 | MM |2332(1.377|1.088| V ]0.178]0.104|0.067| IV | 37 |24.5|32.3
Wls  [86(58|84| V |1.506/1.559(1.399| V |0.251|0.199(0.134| V [46.9|44.7|61.4
Hx% 322832 | M |1.601|2.051|1.356] V |0.166|0.1650.094| IV |27.5|11.6|13.7
dFE 98|33 |56 | M |1.999]1.5261.166] V [0.149]0.062|0.041| I |96.6|14.9| 36.4
FAEN)| 56| 2 | 37| I |0.872/0.824/0.587| I |0.06(0.095/0.025| T [15.9|8.8 | 4.5
£A%(S)|53 23|58 M [0.773/0.787|0.65| IV |0.0560.032/0.03| IO | 22 |89 | 3.6
L= X
SRZSIN)| 6.6 | 7.8 |10.4 Og]j 1.451|1.379|1.322| V ]0.137| 0.1 |0.076| IV |17.8(45.1|31.5
H TH
3R¥5(5)| 9.7 [10.3]11.8 o 1.551|1.561|2.055 ol 0.161|0.149|0.149| V |32.7|58.5| 82.7

- CODz A7 155 Img/L OIS+
3: 10mg/L °]3}

- INEZAFAYE 153 02mg/L 153
SH: 1.5mg/L °]3}

- TPEAFAY|E 155 00lmg/L O+

V&53: 0.15mg/L ©]3s}
Z+8: 3-9-1(2001)

: 3mg/L, MS+H: émg/L, V&+: 8mg/L, V&

04mg/L, M%5%: 0.6mg/L, V5+: 1Img/L, V

.
o -

0.03mg/L, I 0.05mg/L, V5+: 0.1mg/L,

TALY ALE FASE Adstae BF NeH ool HJen, T ¥
T A golAE A Hola jlou $ASE AT M5 M~V TFF
Hol 3 FEEFRA g 29 2F Addde AL ¢ F AT 454
(Chl-a)] A% dAl $AZE7 718 @& #S R A} Forsberg and Ryding(1980)->
=4 (Chl-a)9) H%7F 10mg/m’o] oW FFUdE 40mg/m’eld HRIFZ}=
ER7IES AT e, 7P 92 @ Bolal e FASS xS E A
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=, TFAUAZS REFoEN AEHQ srdd AT wgo] e §)
v T} AR A A 28l (National Estuarine Research Reserve System, NERR, ©]
st ST AT RAAZE), FRee AFE JleH VHAE FA - NAdEeE FHS
2 95 e F7Fst+ 22 1% (National Estuary Program, NEP, ©]3d} 'St 2Z =214
N, AER SR BYS HXHoZ e shtEYXZ 13 (Estuary Habitat
Restoration Program)°o] 1A ©

2 HAe oly3 a8

K
HEo2A eyt sraeet sHE A AARE =Estaa ok

o
=
5N
=

2 Ot FATEHHA A

Aoty @A w=H
2}

49) Bt} AA|$ F48L #a Code of Federal Regulation Titlel5(Commerce and Foreign Trade),
Chapter IX(NOAA, Department of Commerce), Part 921¢] National Estuarine Research
Reserve System RegulationS #= b
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S4s2 FEHT Aok
SFATRAN 2 EFH 2579 SFE ARHOR AW 7 AAE A
5ql BAEAG] e AT whe) Dol 2YL Fu £9=1 You, o
T 2 4L FFHOE FYHIE I
AA, stTFEYH Y ZZ 13 (System-wide Monitoring Program, SWMP)2] &3to
2 T st 54, AAA, ERolE T FA - ZEUHY gtk o]k AR Y
HY Axne A4 &EAe gk d<taeae olasfE Aste g I7HHoE

e 2
o
e
El
Ho
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rit
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R
{0,
2,

(Graduate Research Fellowship Program)& =% gt} o]
A e ZrtAo g =93 3td EAESLS o
A9 2 AABARIAENAL 55 BAEA

, TS, 74, A&7 A #E 5 #AE
2= 7‘3214?}?}1}2 $13+ ¥1=34F (Coastal Decision-maker Workshops)S 7l & gttt
g 2= Ary, % As, 54 FAE A3y, VEdAE 5 Y FEHE

FRH=H, $88 #d 4R, EAAAMAL, AdAd B, AW 5 Ut
& 7138 Tl HE AFS et vE AY srRdEse Fo

<E 4 1> PEY HFBFVYTZIY W

500 Ag¥ EETY: Ace Basin Reserve (South Carolina), Apalachicola Reserve (Florida),
Chesapeake Bay Reserve-MD (Maryland), Chesapeake Bay Reserve-VA (Virginia), Delaware
Reserve (Delaware), Elkhorn Slough Reserve (California), Guana Tolomato Matanzas Reserve
(Florida), Grand Bay Reserve (Mississippi), Great Bay Reserve (New Hampshire), Hudson
River Reserve (New York), Jacques Cousteau Reserve (New Jersey), Jobos Bay Reserve
(Puerto Rico), Kachemak Bay Reserve (Alaska), Narragansett Bay Reserve (Rhode Island),
North Carolina Reserve, North Inlet/Winyah Bay Reserve (South Carolina), Old Woman
Creek Reserve (Ohio), Padilla Bay Reserve (Washington), Rookery Bay Reserve (Florida),
Sapelo Island Reserve (Georgia), South Slough Reserve(Oregon), Tijuana River Reserve
(California), Waquoit Bay Reserve (Massachusetts), Weeks Bay Reserve (Alabama), Wells
Reserve (Maine)

AtE BEFY: San Francisco Bay Reserve (California), St. Lawrence River Reserve (New
York)
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A TR AN 28 Szz e rEdraay
(National Estuary Research . N : (Estuary Habitat
(National Estuary Program) .
Reserve System) Restoration Program)
At #2]H(Coastal  Zone| . ST+ E Y4 H (Estuar
ZAY e §% 54 (Clean Water Act Cou Y
7™ Management Act) 87854 (Clean Water Act) Restoration Act 2000)
A%H ehred A7FAe ¥g@ s we
- _ R 2010 @ 7+A] 100%E ofjo] 7 e
2 % [wsel 205 nas) A58, 7% A wg » J0 WO S
& HAAS AH A S
a0 s . = = TAFE EFT B ALy
qmaz [FTAAE AR AGUAR(EPAR R Ee FAAE R 0T 0 tgl:rLzHﬂ-o]o/ﬂ]
S NOAA) 2}3&01 Z ;g g], EPA%’}J’O] 20] ; s, FL A ud Lk
o
R
A2 |- BAGFINRIA, Bl rREdadsa (@ S7A4%A909
(GFRTA) | 2(FE) (3h w2 21 3)) 3))
-E A A E (A1 A
=ZJHZ 73ls o HF A
Ag | 2y F3% TavE wwR ees
-HE P 2yee] 2
] e o R4 BE W B
SrAAA A oldl| gy e S anas A
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59) Albemarle-Pamlico Sounds(North Carolina), Barataria-Terrebonne Estuarine Complex(Louisiana),
Barnegat Bay(New Jersey), Buzzards Bay (Massachuse tts), Casco Bay(Maine), Charlotte
Harbor(Florida), Coastal Bend Bays and Estuaries(Texas), (Lower) Columbia River
Estuary(Oregon and Washington), Delaware Estuary(Delaware, New Jersey, and Pennsylvania),
Delaware Inland Bays(Delaware), Galveston Bay(Texas), Indian River Lagoon (Florida), Long
Island Sound(New York and Connecticut), Maryland Coastal Bays(Maryland), Massachusetts
Bays(Massachusetts), Mobile Bay (Alabama), Morro Bay(California), Narragansett Bay(Rhode
Island), New Hampshire Estuaries(New Hampshire), New York-New Jersey Harbor (Harbor
Estuary Program), (New York and New Jersey), Peconic Bay(New York), Puget
Sound(Washington), San Francisco Estuary(California),San Juan Bay(Puerto Rico). Santa Monica
Bay(California), Sarasota Bay(Florida), Tampa Bay(Florida), Tillamook Bay(Oregon)
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Planning Program)dl 373874 %= ZF=HDZ o5 Fi FHFE ALT & Jon).
EE HT sy FoAc] JdAHEA st 2 AAAYES 54
2 At -5 - =2 AFAH (Cooperative  Research Center for Coastal Zone,
Estuary and Waterway Management)E A & 3} S T}74).

AR sz At Y BHAIFFHIRO ] V|2t FAEH
A A 95 e (Integrated  Catchment Management) % AME 2] (Coastal
Policy)o} @AIE o] +FHaL on, FAFvT AdEA 2 AHofde] =A ‘:}37]
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72) st #EHE 7Y AT B CNPP o]9] gE Ao #8d 9 A=
o gk FAH e [F5F 4-5] F=x

73) AR AL - NS BHAYFHEZZ 1(CMPP, Coastal and Marine Planning Program)
+ 35 37K (Environment Australia)’} F=#3t] A3t U= /\}Oqoi A A 5 2,324
H7F At s g v AGFHA AAH - FAH - AGH ALdS T BAY F
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(http:/ /www.environment.gov.au/marine/ planning/ projects/index.html)

74) o] AMEl= 37 #HE] AHA (Australia Estuaries; A framework for management - A guide
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srduenas 4
(Estuary Management Committee)
d
ARz 77
(Assemble existing data)
hd
79 FH2ALEY
(Estuary Processes Study)
A
7o 87 - AQwe AT
(Estuary Management Study)
A
sheiwel A8 (<)) vha
(Draft Estuary Management Plan)
A
A (ghel AE
(Public & Government review of the Draft Plan)
d
ALsd 2 A2
(the Estuary Management Plan)

ad
Ay 2UHY 2 Hrt

(Monitor and review)

R4

1) wHo] 7}x], o] 88", AAA & ® we) vl g MRk AHE
) FAFS ‘TRALRE - A A A (Integrated Resource Management and
Planning System, ©]3} PMPS) % A #AZF A9 7|2 W& GIdE s+
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<3 6-2> AR

Y

ol

9 A7 (19999)

-
e

as) w2 azgs | SR

el L (km?) (H/km?) | © (;; ) =
BN 138,267 446.08 310 1.76
o] A 326,942 498.10 656 - 018
I acaTe 60,848 675.64 90 - 1.87
KSR RASS S 526,057 1,619.82 325 0.08
AR 1,041,989 8,708.00 120 - 0.25
sH- 2 A 7,210,118 16,086.02 441 1.62
A= 46,858,463 99,434.26 471 0.98

A5 74 Al 20008 FAIAE; 5 A % (2000)
F: AFZ7HEE 19951W9~1999 54 Fote]l 25 E EUYE AXEHAS.

11.6% TIOKA|
26.3%

OfA|
62.1%

(2" 6-2] AR sl ATE AFFA48(199939 A5 7]F)
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2) EXo]& #3F

A7} sk AFET A -7 F SAWEAHLS 1,61982km’E, ©]F 3EFTo|
N7%2 71 WS WAL AARAT (F 6-3). ALHZE Yok HF(69%)0] 7}
F =kon, B11%), =(7%) T2 UEHT (19 6-5).

A

<E 6-3> HAAF A9 A EX]E #1999 A= 7IF)

(&9 : km?)
T 3=
o} ol oo ==
FFA] | 446.08) 19.89| 53.87| 304.03| 9.89 | 13.68 | 12.57 | 12.70 | 19.45

oAl | 498.10| 70.04] 44.98| 31294 1871 | 12.22 | 14.77 235 | 22.09
5

| 675.64) 28.89| 8590 49219 8.87 054 | 16.55 | 15.64 | 27.06

1,619.82| 118.82| 184.75(1,109.16| 37.47 | 26.44 | 43.89 | 30.69 | 68.60

A ZF AT 20008 BAAR

2 A F s A% FFEAY HES 4
2.31%, 1.63%=Z, WA A9 A=2.32%)°lv A (2.69%)S] FAuIE& H|S8}
<] 2 AA el FARERTG =4 YEET (
6-5, LE 6-6). e} ofF o] Wol o]Fo]x]A] ol iAok FAFE AL B0

1=
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27y 1.3%%F 0.08%° =% st AQetd, WAL} T4 FARELS 3.0%%
27%= FUFE) A= 2 sk AAY vEEG A £ AoE Ueyt. oy
Ads & oA AFE AFEE EFXoA yehd niel o] ARG 7 A
AgFo] FFH AFAYG AFd JFH ASS BAFTh

’1‘3 A7 #4 xﬁﬂJ EXo]4 A3t x|} FALA} 2R EE Hge 7H7)
1.48%, 0.23% = 217 st HERT @A vehgt A% F9EY shgo] A
7% st % QO% des & F A

<3 64> AR s diA] 2 FFAEA SIS E ol 8dF
(1 - %)
. AP F Z7HS EX]o]gH]&
T (1995-19991) (1999+)
sh 0= 23 0= 23
A 1.53 6.15 221 3.07
o] = A] 1.65 6.63 3.76 245
she 2.08 7.93 1.31 0.08
AR 738 1.72 6.40 2.31 1.63
AR 79 1.27 7.17 1.48 0.23
S+t 2.31 10.56 2.69 1.31
AT 1.66 6.75 2.32 0.49
A7 ZF Al 20009 BAAR; A% (2000)
3
Lo - - b
ofu
T
i
0

SR A M2

EERN =T

[18 66] A 399 thAl B 38R 7IE(199d AE71E)
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<®E 6-5> A st EAAZE §EAY AYAR(19994E AR7VFE)

A A A+ ﬂé%@ | A

(8 (km’) | FAASG | FHAS | TEASG | FAAG | #AH
sJekAl | 430,000 | 132.80 12.29 1.56 42.97 75.98 -
o]=A] | 530,000 | 345.05 27.05 2.60 5149 | 215.88 48.03
shE 22,354 7.19 1.57 0.20 - 5.42 -
A 982,354 | 485.04 40.91 4.36 9446 | 297.28 48.03

A5 ZF Al 2000 BAIAR

o| x| & FHX| A Aboi x| o
9.9% 8.4% 0.9%

=EEE

19.5%

= x| x|
61.3%

[2¥" 6-8] A 3799 EAAEY XY AU E(19999 AE 7]5F)

ARAZE e Al -+ T AFAdT AT Ge] Ao QeH, 2 |F
1999 d & A 87.59km’¢|t}. ©o]F Yok} 65.01km*E HA| MRS LA 742%
Ao, =3 wro] Z+zb 11.1%9 6.51%S A 3FH T

fo

f

A7 e 1960d ] BE-o F313 30 4989 deo R A M
getFA DA ZAEHAA AP HA Fold FHY BAFTRAAN FHEAIAGOR
AT 1985 o] FFAHL, AT, Aoy BF 5 R A

= A
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a1
71.3%

AR st SR AgEAe] WAHE AT 7Y
gated, FeEvet st MAe WAA AFPEA L AA S &) 1.7%, A
=] HEQl 12%9 vnd wf HAF e B¢
AYE AAEE (2" 6-10). 1995~1999d 7]7F F<
A2 19951 €] 37500 km*oll A 199911 €] 80.271 km’& 2.
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AR st AR AMAS B FAREE A EE, ARSRHAE 9 7
B} AMulagdo] AtgAl et FARAFAA A2 92.6%9F 71.2%E AA S THE Ee
TAEES BAY (R 67, 1Y 611). FHEAYY AfdAFY FAAEE 47
05%9F 59%° E3ste] tit AHGEAT; A7 o] Aqe] BAFxE RIS A
o B B Axde dAsS SAdgFA A 7.0%, 229%5 AAEA e,
TR Z7RIAEA7E A8 Je BEA L AFAl 9 HlFe] gkt

<E 67> A Ariel A AAS B FAAF99Y 71F)

(@9 A, B)

o e seeld | 39 2 Amq | (DLERAE S
QA [BAAS] AAT (TS| QAF [EAAS DAT [T

BEA 7,632 42,954 12 222 568 13,951 7,052 28,781
oA 21,954 91,472 99 7,018 1,446 18,856 | 20,409 65,598
shE 4,190 14,536 42 1558 344 1,316 3,804 11,662
SHA| 33,776 | 148,962 153 8,798 2,358 34,123 | 31,265 | 106,041

25 ZF AT 2000 EA AR
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-

5) w%4 4

1)

A
p

[e=}
=

S~
A

Q1% el rTe AAW
6-9). 1% 7T HFE AFAT} 71

442% S XA SR, AXHZY H$

2

€ 3A

HZo] 71 HATH FIIIIPAEAE FASE AAEA JfEe] Al o] F oA
I Ae FUAY A ARG st A AAEA S 23.9% EFSEATE. FAH
2 ZF =3 2] BEe 7247 61.3%, 387%E =9 HlFo| ¥ %A eyt
<# 6-8> HXG 799 wUHT B BAWEH dH(1994 ARVIE)
. =7} AT BAA % (ha)
K ) (8) A = L1y
3 EA] 7,345 22,364 6,943 5,106 1,837
o] = A 13,273 44,496 10,675 4,142 6,533
Sh& 9,402 25,672 11,479 8,590 2,889
A 30,020 92,532 29,097 17,838 11,259
AR ZF Al 20009 SAAR
AR o] FURITE 1995~1999 54 ot ABT 31% Hidte], Y
Al oAFAl] AFdEA] TR Qg A AAFEY WstE vEstATH(E 69, 1
g 6-12). AAWAHY FE 22 7 5 02%2] FUbol 21X E WEE Holx &
kTt
<3 6-9> A e FIIT 2 AAHEZ WSl
- E7F AT BAIHA (ha)
- ) (*8) A = s
1995 31,394 105,533 28,900 17,696 11,204
1996 32,290 107,264 28,799 17,747 11,052
1997 31,445 101,712 27,865 16,767 11,098
1998 30,244 95,144 27,874 16,807 11,067
1999 30,020 92,532 29,097 17,838 11,259
A8 FAA], AFAl, ST 20008 FAAE
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1995 1996 1997 1998 1999

[~ s7tel? = ZHXHY ]

[2¥ 6-12] AR b7 S7k1T B BAEA WM 8H50](1995~1999'd A5 7]E)

19999 A A st sAbEFe T 923862rtE 2, FRE TAHIE
< Hol 821%=2 HFEe AAstRe™ HA 59%, T 38%2 o= UERET
(£ 610, 18 6-13). Al FAHEME A5A7L DA 7AEAS T 748% 2
74 gter, gol o S5 83.1%E AA AT FEA Y A
Foe AAY 64%C EH3AT

ol
>
N
4N
L

<3 6-10> ARA & THEARS AF(1999 AR VE)

(29 =)
A< A g9 = =] 51 A "l 71&t
BEA 59,403 6,805 | 10,574 | 22,481 5,891 5,928 7,724
o]=A] | 691,390 | 10,676 | 27,476 | 630,536 6,786 | 12,333 3,583
st | 173,069 | 17,762 | 16,367 | 105,927 6,565 8532 | 17,916
A | 923,862 | 350243 | 54,417 | 758,944 | 19,242 | 26,793 | 29,223

g ZF AT 2000 EAAR
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100

80 [~ I

B0 [~

40

TdEIE (%)

20 r

(23 613] A% 879 A% 715 A S(199d A" 71E)

|
N
-
ol
-
32

AR B TIEAETFFE 1995~199999 7IzE F9F A&How F
7 el

ow, AFF F/HEL 79%] DA (F 6-11, 2 6-14). 28, °o] F7HEe
1999 & A HA TtEAbEFe 821% S AAstL e "o AT 22
717 ERF A% 120%Y HlEE 74 AR B 5 Aok o 1.7%9 SHES
B2l 7E} 7hEolele] T 7MEE AMS F4E 1995~1999K9 9] 59 FoF A
(N -7.8%, S5 -51%, 2FF -4.2%).
<% 6-11> XA sk 7HSARS WEkFo]
A= A Elan = A 5 ek N 71

1995 | 701,616 | 44,284 | 55,215 | 512,589 | 23,178 38,971 27,379
1996 | 756,792 | 48,184 | 54,555 | 572,934 | 23,050 39,445 18,624
1997 | 845498 | 50,713 | 63,352 | 646,068 | 23,386 36,213 25,766
1998 | 810,137 | 44,716 | 63,577 | 628,917 | 20,880 28,263 23,784

1999 | 923,862 | 35243 | 54,417 | 758,944 | 19,242 | 26,793 | 29,223
AR FYA], AFAl, shET 20009 BAIAE
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(1Y 614] B 837G AEAFTES Aol

NG srdel ozt TE 1999d W Hx) 12562/‘1]311 40,792 0.2, JFA7}
oA7ke] 774%, A7AT 771%2 Mg we HIFE FAGAG (R 612). T EF
olXI= 91032 o7, olF FTHAo] 78932072 86.7%, TEHXO] 639Fo=F
133% 5 A8 A %%%ﬂ*&%%ﬂsﬂ AAE Aol tF Fadt FUdA9
A AR g A o7 B 7RI 61%Sk 6.7%, FolAdge] 21%0 Bt
Atk

<G 6-12> AR sk o7l B oA E A (19999 ARVIE)

017} Q7 T (3
A= o
(M) (*8) =7 =94 | 2Ega
330k A 763 2,734 188 150 38
o] = A] 9,726 31,434 7,369 6,970 399
IS 2,073 6,624 1,546 773 202
3t A 12,562 40,792 9,103 7,893 639

25 ZF Al 2000 EA AR
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ARAZ st el o7kl = 1995~19991d 7|7Hsot AHF 6.8%2] HIEE F7}5)
Aae AP 98%9 S7HES BRI (3 6-13, 19 6-15). °]F o]
EE gAY o7l FS7HAE T 10.8%)° 7|, B

e °17} A DR (H)
o GED (8) 27 zed | 2xea
1995 8,169 32,063 6,534 5,755 479
1996 8,775 31,026 6,671 5,839 463
1997 8,792 31,085 7758 6,748 524
1998 12,49 41,197 8,687 7516 687
1999 12,562 40,792 9,103 7,893 639
Az FFA], AFAl, sheT 20009 FAARE
50 10000
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E{/J 30 1 6000 |'2_>|.
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ol o 1 4000
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10 1 2000
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AR st ofgdu g ok 747} 148%E, 247,619 9082 2t St
a1 g Akl 29.7%9) 314%E AAFAT (R 6-14). oA A

¢ sk old® B ojFgue] 983% B 79.9%F AA = A5l o gAY
JAFE g2 oxky spetg T A e 3§

of ojd&sel o3t At HorHEnh oy He mHITH % sk
AaEs =2 @8 Aoz AN FLETHIEEA T A (e
doz Q13 01%01 HE Ak FFAY olgdF d s A

=~ R

d 71

Z

¢

A

1o
N

it

for L oox
'~

o,
™

A JRFM/T) | o mH Q) HIER)
ol g /ol &1
B EA 1,150 1,733,300 08 / 0.7
A 138,235 197,913,000 933 / 79.9
shE T 8,795 47,972,915 59 / 194
ARA7}E T 148,180 247,619,215 100.0 / 100.0
A A 499,387 787,705,734

A5 ZF Al 2000 FAAR

A7} o] o] & He 1995~1999d 9] 7]7F B AW T 11.6% S A&HQ 7
TAA(-22%) 2 A=H(57%)°] AdF ARG X =4 (2¥

6-16). 3H5 ¥ FF] A A7 27.0%, 22%9] ALHF TS BRIAW, A0F s
o] ofg gl A oAFAIZE AAR|SHE HIE] 93.3%0 23t7] Wl 1995~1999 7]
HE oA o) B AA(122%)E ARF s o FF AR ey
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6) AV E) A
2duEs FPVIFE AEAT FT 20ES 2E ARG SIS AY
2 9F 69%7F Yok= thst FFol Exsta oy, HEAYY FRAG HAY F
TS HEo g ok Aol HstE o] Tt (BAEHF, 1998a). <E 615> A
H AAEAS HoFa gt
<3E 6-15> ARA st A2A G A9 A4 5A
AY & TET 2EF
A, SEuE, AR
oAl I, v, AdeEubE Ak, &k, aHl, A, &
CETT oguE, gy, BE, W9, B2 T
g8 5
AU SR R = _ ]
=TT = T = T, T
' . "o |AME, Y, tiAbZE, HIME, 9
=AY U, YU, U, & oA =
= 7 = [¢)
e, HEUE, U 5 B
g =i B =] A} 2=
L [FHE 3R ATEHL e, o, man, 2, 979,
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= - [¢]
Hur, BeF 5
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F4E T aURe 25 F waee RE A9 22iE 9.
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Fal e (ke/ D) B 71 E(%)
T
BOD sS TN TP
A 59,322.75 479,879.77 98,306.95 3,004.86
(100.0) (100.0) (100.0) (100.0)
a4 51,918.53 473,358.49 87,129.01 2,489.86
= (87.5) (98.6) (88.6) (82.9)
2 219 2 3,781.61 1,960.50 602.61 127.25
R (6.4) (0.4) (0.6) (4.2)
o 1,760.17 2,053.54 252.61 53.13
Ay gat4
(3.0) (0.4) (0.3) (1.8)
) i 1,301.19 1,612.13 10,048.69 303.48
Rt
(2.2) (0.3) (10.2) (10.1)
8 561.25 895.11 274.03 31.14
(0.9) (0.3) (0.3) (1.0)
A= 273 5-(1998a)
F BHOE 7] 4e UEhd
gy YT A AGFAAN A, @ R e
Wk Fue) oy Rete) A% B odey RegTe e =
ol (& 6-22). BODS| 7% FHAtd7F 332%=2 7HE & &S BIAT,
a3, Agsk, FAHTY A= 18%0149] 719&S e S59 A§ shxle
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<3 622> FY FEFW Uinte] AU Fo
. ot (ke/ ) B 715 (%)
BOD Ss TN TP
A 7,022.63 8,177.44 16,862.37 1,158.81
(100.0) (100.0) (100.0) (100.0)
5 1,660.86 3,090.29 5,998.77 694.94
= (23.7) (37.8) (35.6) (60.0)
b o 2,331.57 1,315.96 376.94 92.39
e (33.2) (16.1) (2.2) (8.0)
A sa 2 1,312.66 1,531.43 188.39 39.63
(18.7) (18.7) (1.1) (3.4)
o 1,301.19 1,612.13 10,048.69 303.48
ek S
(18.5) (19.7) (59.6) (26.2)
18 416.35 627.63 249.58 28.37
(5.9) (7.7) (1.5) (2.4)
A8 875 (1998a)
4) ARG FH2AS
AR FAY 6/ 9 FHE 100%7F e oW +4d& FASIAT (&
6-23). °|S A=< 19570 STt FoA NIEs oo 23S FAF spd3to]
464%° EHsitte AMF Bl A A% o] FAstolgte HE T g F9l
‘61— ohq.
<3 623> AW A HTEdTE A%
T 7 154 | OI5d | MISH | VeF | V&3
Foq3t 6 - 6 - - -
A%
% 100 - 100 - - -
Ax AT F | 195737 165% 46.4% 22.2% 7.7% 7.2%
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BOD (mg/L)

0.0 0.0
19 28 3% 4% 58 6% 72 8™ 9FH 10& 1€ 128

| ——BOD —=— COD|

(19 618] 227 a7 44 Qunsl F0(000d A87)F)

4.000 0.100
3.000 0.075
5 3
&) —_
£ 2.000 0.0503
E -
1.000 | 1 0.025
0.000 0.000

1995 19964 19974 19984 19994 2000
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3.000 0.120
3 -
IS) IS)
£ 2,000 0.080 £
z =
1.000 0.040
0.000 0.000

[1¥ 6-20] AR s}F9 FddRm ddwstF0](2000d A=7]F)

g o FAAG

F

__'

F Aoks o] £A(COD 715)2 2000 & s F=2A7FE MsFol &

g3tk 19959 1.81mg/LEIFFE I5F)oNA A&Hoz osigo] 1999+
2.76mg/L(AF42 MI5F)7HA S7Fto4, 200043901 2.03mg/L(AF52 1%
w)E AAEATG (Z2E 6-21).

COD (mg/1)
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[1¥ 6-21] FFT 32 COD W3glFo]
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1) A3 BAE3}

ARAZY A AT 19983 AA 367HEolA 200532 351HBEO R, AHF
0.63%% Hl&= 4% o7 qFHIAY (£ 6-28). HIF stFd9Y Hasol 7H
F=ol A 0.89%9] TAhEo] dFEHYon, HAYFAGe]l AFT 088%2] HIER <

T FA7E dAEAT ol FF AR sl A ol AT FA e
JNTF2REH WAstE SAFee A &S AYS AT (BH-FHE, 2000c).

RS
S}
3 7 ARAe | RAZRY | SR
19984 367 219 70 77
2002 355 214 67 74
2005 351 212 66 73
Z748(%/ ) -0.63 -0.46 -0.88 -0.89
A E: A H-FHE(20000)
2) 2REAZS} A}
$AF FA SAF BAFe Go 22T o2 AYANEH, 99 S

H, e gt SAdes St ﬁﬂi AgEJT (BFFE, 2000c).



28 B} ME SefHelael Eegzpelotd T

<HE 620> WG S S S 7t A

T 19981 2002 2005 S7H&(%)
A &sl= 72.5 71.4 70.7 -0.36
2 4 16.7 171 17.3 0.50
Ak 4= 48 5.2 55 1.96

A 94.0 93.7 93.5 -0.08

& FAS BOD WAREslEe AFF 1.62%2 HIEE F71e Aow AW
A=d, 53] HA BOD ¥31#F 70.7% 5 AAste= FAHAl FatHS AT 2.07%
o F77b edEol HAA FaH Tt FUJNoE BEAHAGT (F 6-30). ALA,
AgA, 71 wEedRse A"F 05% el F7 dEHAT (AR,
2000c).

<3# 6-30> ARG FA L AFEFHBOD) SV AT

T 1998 2002 2005 Z7F8(%)
A 20.6 20.9 214 0.56
A A 12.0 12.2 12.4 0.50
SAHA 120.0 130.4 137.4 2.07
H 5 @ ¢ -3} 17.2 17.6 17.8 0.45
A 169.8 181.1 189.0 1.62

o
i

(2000c)= @A ] 7t A&E Ay A skl AT sheAHe
BOD 7% 1998'd 1.6mg/Loll A 20056l o129 1.8mg/L AER otghd 3o
2 AT (¥ 6-25).
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<¥ 6-31> 39 1999\ oM FTE.

255

. gz . Ef Zg;_lg;q B ookf’ﬂ ™ 2| A }\]7?7‘4?] 3
(sej/ 1) (sej/yr) 1999 EmW
AR 75 A4
1 | Bl 1.17x10"" | ] 1 1.17x10* 4.97x10"
2 | Hkg 1.97x107 | ] 1,496 2.95x10% 1.26x10"
3|49, AXAUA | 2.40x107 | 10,488 2.52x10* 1.07x10"
4 | =X 2.54x10" | ] 16,842 4.28x10™ 1.82x10"
5 | &%, 38R | 265x10° | ] 18,199 4.82x10* 2.05x10"
6 | A= 2.03x107 | ] 30,550 6.20x10”" 2.64x10"
7 | AAZE 9.94x10" | ] 34,377 3.42x10* 1.45x10"
ER S IR g S o RE PR B
8 | ¥ 2.18x10" | ] 159,000 3.47x10™ 1.48x10"
TP 257x10" | ] 200,000 5.15x10% 2.19x10"
10 | A A 1.97x10" | J | 2,000,000 3.94x10% 1.68x10"
11 | A9 A% 710x10" | J | 2,000,000 1.42x10% 6.04x10"
12 | AZEZ AP 2.28x10" | ] 34,900 7.94x10" 3.38x10"
13 | dqA 4t 6.27x10" | ] 34,900 2.19x10* 9.31x10"
FU 9 A B A4
14 | A& 1.22x107 | ] 40,000 4.87x10™ 2.07x10"
15 | 538 415x10" | g | 855x10° 3.55x10” | 1.51x10"
16 | AHd3= 846x10° | g | 1.00x10’ 8.46x107 | 3.50x10"
17 | E%F 1.90x10" | ] 74,000 1.40x10”" 5.97x10"
F 4
18 | A& 1.51x10" | ] 40,000 6.06x10% 2.58x10"
19 | 9+ 5.49x10" | ] 53,000 2.91x10% 1.24x10"
20 | AHAE 1.20x10" | ] 66,000 7.95x10% 3.38x10"
21 | 2538 3.86x10° | g | 1.00x10° 3.86x107 | 1.64x10"
22 [ 2HABE 320x10" | g | 1.00x10’ 3.20x10% 1.36x10"
23 | A7~ 6.90x107 | ] 48,000 3.31x10* 1.41x10"
24 | A3 E & 1.04x10" | $ | 1.08x10’° 1.16x10% | 4.94x10"
F
25 | A3k 2§ 165<10" | § | 235x10° | 3.87x10® | 1.65x10"
T HFANGARSTE A5 71EY A H7HEHE(Odum, 1996)& ©]-&-3F A+
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FYEE dHA £ 2 /1A T8¢ FHO=E 3%?& Ao2, 90 2 HE
YE d5 % FE(F) 2 Ase}t &A(P21), AL S
A ArkE Wg 7bsd dUAILENE FEEFHO Utk [1¥ 6-27b]e [
6-27a]¢] tholola S F o 43 FElE, vt WA FFE WA &
R, N), 9]=o28E 74 dwx &E(F, P2), +Z(P1E)< Aﬂ 7HA 2 2 oFE
o} [2% 6-27]9) ABE0] F9 FEZ <X 6-32>9] AAH AT

<iE 632>9 ARE o]&ste] fEvet AAY WA AFEo] <FE 6-33>00A
A2t SEvete] o v x-8tH B8 2.35x10° sej/ W= AAS Hd 1.08x10°
sej/Woll vl&l] =gton, Ax=te] o x|-gun]go] ZHATh

vzt 199990 ALEE Folm A ZFFo A oF 13%(1¥ 6-27a%14 R N)7F
U A 2EERoH, 87%7F =] nds T3 FAHJAT FAHMA AMEF
A HFolA 2EE o9 Bl&L g veke] AAT}E om A B Drpt
A AZHRJA7ME vERdTh EvEte] A9 13% o] SlielA 22 EH A7 w& ol
R &Rl AAgta & & Ut V&Y AT ARE HY, &9 A5 31%, U

&

e A5 24%11&01 T 22E AW AES ARGt e, vl Ffols 77%,
39 Afoe 98%7F AA A FFH AHAIT (Odum, 199%). ditF oz o}
gte] A7 45 9F9 °ﬂﬂ1X1°J°ﬂ ojEdte AETE A Y s 9]
M3 Ag¢S B Fa o

kl&

Aqu A}t 22 FEE oA HlE= 243/12 YEY,
gutetes 3o B ARk OME} e Ao AHAME
19990 FA5 7158t ol vt A A 22 dm 2 dRE
AL FYste 7S F ol tA] FEsHAV] wWEelth o] Ase EI v
|4 Hoks of &HA 7S RoAE 94 WAL =
HARG 2 yets LHA F7F, oleh widiQl vetE kA 272 &3 Brown
and McClanhan(1996)°] w2W f-2jyet=s 2HlAF g7ho] s 3ty 3k ¢yt
T 4EE FYsted 7tEsd F ol FEIV] Wi FF Ao sdeio.

S AY AT oM A AMEFE kA oz A I teA 2E]al WA ] |
o YetdlA AA JehtEd, $guvEtE 1.09x107 sej/yrZ o}F E=A YEETh
TEE F1 07957 B2 AHCAA B 49 duAE wds T £ 9
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5.24 461 1 38.7 24
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E 165
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N\ J
E22 sej/yr RE E12 W/yr
T4
93'9/' F, P21
T 14.36 ) 387 =z
RN — =G4 l—jrléE

3

(29 627] @AM e A H7e] 2o} Tholo] g

Agste AT Az oAPA AsFe 231x10°
sej/person/yr o HIs| =A Yelgtor A

AgdaFd A3t A5E
sej/person/yr, AA Bl 036x10"
A=) FFEo] ZHEAE S 50, vFe] Aol 2.9x10" sej/person/yr, &
T 75-el= 59 sej/person/yre] #e E I (Odum, 1996).

o] AgdgFolA A7 AJAR)A 71k JdFFE9S fEuE 4
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oleix] BALF 8& Fatd AL e, R *d?d%?% A ﬂu'foﬂxa T
o} Ap=e] AA Az=HelN 2AEE olmAaole] v &9l duix Fapy
o

&o] gutx oz 8/1°J Aol ZIgketa itk o] B¢ suvete] 43 AAVE F
U F e AFFE 1,820 oz A <179 388%0] I o AyE
AA syt °1%LT7} olml & Mol ety AA FHo] FIFL F U=
FEs 9olAdeS drlstH, A7 A Y BEFS AAGe Ae®E AAIH

<E 6-32> 3=9] 1999 oW A EF 2oF
g A= 5&

R AA7FsAIUASY, sej/yr 5.24x10%
N I ABE7sT AUAY, sej/yr 9.12x10%
F 949 35 9 A8, sej/yr 8.23x10”
P2l A" Askel &9, sej/yr 1.16x10”
I FAdSA, W/yr 1.37x10"
E  FEF9, W/yr 1.65x10"
PIE &€ Alstel &9, sej/yr 3.87x10%
X  FUFAN, W/yr 4.61x10"
P2 FAF] oW A-5HH HE, sej/W 1.08x10°
P1  fEluete] o A-ghH HlE, sej/W 2.35x10°




G |72k ApEEF 259
<3 6-33> =2 1999 o M| |4
g} = a
AR 7VE oA BE R 5.24x10%
e} AWENFE dmA BE N 9.12x10%
FYE dHA 55 F+P2I 9.39x10%
Z odHx 25 R+N+F+P2I 1.08x10*
Z oM ALE U=N+R+F+P2I 1.08x10*
FEE ovA & P1E 3.87x10%
F AW A AMEF T U] A HlE (N+R)/U 0.13
Y - FE (F+P2I)-P1E 5.52x10%
FAd/FE AMA HlE (F+P21)/P1E 243
% WA AMEF T TS A HlE R/U 0.05
T dwA A" T FAE WA HE (F+P2I)/U 0.87
GAAAG o A AFE(9.94x10"m?) U/ (a4) 1.09x10"
AAF oAl A A-&-(4,6907H8) U/ (A7) 2.31x10"
A 7Fs om Aol 719re 7582 (R/U)*(Q)T-) 2.27x10°
AR=pE G 7 AF589 8(R/U)*(AT-<F) 1.82x10
o M x]-3}H| H] & (sej/ W) P1=U/GNP 2.35x10°
3} 74 7-314] & (ELR) (N+F+P2I)/R 19.65
of| ¥ 2] k& 8] & (EYR) U/ (F+P2I) 1.15
A& 7452 A< (S]) EYR/ELR 0.06
g7 gHo] AASE nle BAFIHE s dS 9 FEHIA dElhd
19999 $-2lvehe] #H R &2 19.652 Brown and Ulgiati(1997)9} 7150l w=
A Btk Falrt ol F wol @Al et ASEud A&E7bsd Aol 9

A Jo ov A HJrkE S8 e vt BAe ALTs AT 0060 &
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. A% 87 omA Bt

A7 spde] oux AlzE telojade [2d 6289 AA =LA AR
TR FYEE F2 AA duUAE] X¥gEJoH, HAG S AxHM F&
He 552 249 553 7oA AaEe 08 £8S 5 Jojdrh

NEl e Fo dxk WA AR SFIE, AN FEF, SANE S
o8] AaE §71Be 2R 2 BEE Axd o5 HH=HE Az 4144
Z(detritus) & 714 o] Al&e] 49 BAR o]FdE A= F AE Uo] X
datieh. EYIEY oFst =4S weh NI = A
o
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AR sl AAgAel g oA HrbAdes <® 634> AAEATH
2 A Y8 AA oH A FHFL 8.85x10% sej/yrE, ©

el ARAZS 5 f71EY 9% 24duArt 44
4.6%(4.05x10" sej/yr), 4.0%(3.52x10" sej/yr)E A3IATE o Ade ANAe] #

I FAS "ATE AR AAZEol A3 sk AAY Fxk 71wl of
HoFEg, 454, 9AF 5 sy 22 2 s

dR AL Ao y_oqf ik,

o (Odum, 1996) Al 7}A] WA FolA 743
Egeeh = G sk AHAZ FUE
stold Aot 71289 dMAE Fe goz AU
ARG SR fFdEHE 24 oA Ax

g <3 6-34>0 A AE AT AABAAL] THA= <3 6-34>] AAE 2 Fel
A A FS <3 6-33> 4] AlLtE o A]-3}# H]E&(emergy to money ratio)
9l 235x107 sej/ W& g o224 A Aok o] A waw, FIFNS %o%
ARA7 sFGol 2 AA 71odst= v Az 37609 EmW(328¥ ¥ Em$)©]

1€ 1 ha®o & 34Fatd oF 29008 EmW(SF 25,100 Em$)e] At olm= 9 W
78 2 dHA Z19es Bl @] getelv A= A3k oF 3,3209 EmW(29] 9000
7 Em$)9] 7IXE R

174 A2 7} ] (macroeconomic value) =

O

(]

<H 634> A7 7 om= Hr}

o Y x|
g = o4 A mae | WA ANRAH
(sei/) () | 7P, EmW
B o 431x10" J 1 4.31x10" 1.83x10°
ul 8.36x10" ] 1,496 1.25x10" 5.32x10’
Z A 2.09x10" J 16,842 3.52x10" 1.50x10"
A R R REEY 7.17x10" J 18,199 2.90x10" 1.23x10"
7, 33tol| 4 A 1.01x10% ] 48,459 7.80x10% 3.32x10"
¥, w1 1.32x10™ 62,400 4.05%x10" 1.72x10"
EI| 8.85x10% 3.76x10"

F: AU AHIEE Odum(1996)] A& E ] &3

P



262 B} HE Geffe]ae Lo oE T

35>= & AFolM M A AdE ol&st Add 4 skre THAE

<3t 6- S
the d7EREN vkl BelFn qdth X AN AnANdS olgs Bt
& ARG S ARANE AR FAPEE olgstd srel ANE BAR

Costanza et al.(1997)9] A3y $-2juete] AL S tidoz AAHQ H7H e A
&ote] A3 0] FT(1998)9] AHET =T EI B A7Ed= A AdE
o]g-3te] HrtE 7ZFsw AHel b (Kang, 2001) Rt © %A b, A7 skt
FElvEre] AAle 71dste vyt ol Eoe AS B FATh Costanza et
al.(1997)9] 7ol £gE 2 sFAEA ] NHE 9Ud $252/ha/yrol A s 2A
o] $19,004/ha/yr7}A] ¥E3}H T}

<3# 6-34>9] A9} <F 6-35>9 Hlwe AT 3};Lxgﬂ]74]_g] 7}%]7} NA7 5
2o YA WS Yst=y 9 oA
. 99 AV A a"ES 2 3 @l%ﬂi} s AdEEE H?l TR
AR B A TRA o]l AAdEN ] SR A7 8] A Al

< 635> A% s7el AeAAe} e ATARse) uw

, 71 714 _ _
A o 3] 3 7}k 23
gEHlﬂ T ($/ha/yr) ]’ H
SH+ 22,832 AA A 7t Costanza et al.(1997)
& 25,100 oMz Frk | & AT
A 14,200 A2 H7F | ©] 55 (1998)
A4 18,700 w2 H7b | Kang(2001)L & 5E 44
4. HTZ opBP B W
Al M AAE AT she] ARSI AEAl B AdEE 543 Ad aEla g3
7 skrel AR ZhAe e oAl HrbE Atg ez A sk dEedS Al

N te 2.
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Z Aurlgel Ade skl FuAon, @AE oo BE 5 AL FY
34 23n Qe Aol 2t odd ARAIe As S ADdEFE
N REAAZ S we £A57) A48 e WS agn @ & ok
2. BN SO MEH JtK|

A5 AAL Y AUE FLAL Aoy Asted, MR s7Y AP
Aol A5 ARA ADE I8 BABE AAAE Bk A4 A9
Bl BE AAT WEe E2ol 23

oA BAAT FAE7 FA Jlelss AAXNE A ¢ 393w

EmW (273,000 Em$)°] 1t} (4 6-36). ]2 ha@ 7|97} & @2 AE $A3571 74
Aol 71dskE vle AzF oF 129%F EmW(1,124 Em$) = YEFSETh

<E 636> $A 59 o= B}

¢ = aun | ame | A | Az

(s¢j/) ce) | 7M., Emi¥
B & 7.65x10" J 1 7.65x10" 3.26x10°
s 1.12x10" J 1,496 1.68x10" 7.13x10°
35, g3ty 1.60x10" | 18,199 2.91x10" 1.24x10°
%, sstel g 9.03x10" J 48,459 4.38x10" 1.86x10°
&, 7= 1.07x10" J 62,400 6.70x10" 2.85x106
g A 7.35x10" 3.13x10°

AUIAMIEE Odum(1996)2] AEE o] &39S
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(% Z7}+)) (10°ha) (US$ ha'yr™) (10°US$yr™)
i< (25) 33,200 252 8,381
3 180 22,832 4,110
S5z 200 19,004 3,801
ke (38)
AE % 62 6,075 375
= 2,660 1,610 4,283
AXEA /A 165 9,990 1,648
FA (15)
2E A/ HE 165 19,580 3,231
=l 1,900 2,007 3,813
A (14)
2/} g 2,955 302 894
E 3,898 232 906
/35 (5) 200 8,498 1,700
Ale} 1,925
Eog 743
sk A4 1,640
EBA 1,400 92 128
A 332
= A 51,625 33,268

Z+&: Costanza et al.(1997)
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1. "5 SFAFRAXNIAA 7E

L1 AEAYEH B/ AgTgFH X mE 7 (Biogeographic Classification
Scheme)

Acadian

1. Northern of Maine (Eastport to the Sheepscot River.)
2. Southern Gulf of Maine (Sheepscot River to Cape Cod.)
Virginian

3. Southern New England (Cape Cod to Sandy Hook.)
Middle Atlantic (Sandy Hook to Cape Hatteras.)
5. Chesapeake Bay.

b

Carolinian

6. North Carolinas (Cape Hatteras to Santee River.)
South Atlantic (Santee River to St. John’s River.)
8. East Florida (St. John's River to Cape Canaveral.)

N

West Indian

9. Caribbean (Cape Canaveral to Ft. Jefferson and south.)
10. West Florida (Ft. Jefferson to Cedar Key.)

Louisianian
11. Panhandle Coast (Cedar Key to Mobile Bay.)
12. Mississippi Delta (Mobile Bay to Galveston.)
13. Western Gulf (Galveston to Mexican border.)
Californian
14. Southern California (Mexican border to Point Conception.)

15. Central California (Point Conception to Cape Mendocino.)
16. San Francisco Bay.
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Columbian

17. Middle Pacific (Cape Mendocino to the Columbia River.)
18. Washington Coast (Columbia River to Vancouver Island.)
19. Puget Sound.

Great Lakes
20. Lake Superior (including St. Mary’s River.)
21. Lakes Michigan and Huron (including Straits of Mackinac, St. Clair River,
and Lake St. Clair.)
22. Lake FErie (including Detroit River and Niagara Falls.)
23. Lake Ontario (including St. Lawrence River.)

Fjord

24. Southern Alaska (Prince of Wales Island to Cook Inlet.)
25. Aleutian Island (Cook Inlet Bristol Bay.)

Sub-Arctic
26. Northern Alaska (Bristol Bay to Damarcation Point.)
Insular
27. Hawaiian Islands.

28. Western Pacific Island.
29. Eastern Pacific Island.

12 Bejz EAF E84 5S40 wE s74&7F (Typology of National Estuarine
Research Reserves)
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Class I--Ecosystem Types
Group I--Shorelands

A. Maritime Forest-Woodland.
1. Northern coniferous forest biome
2. Moist temperate (Mesothermal) coniferous forest biome
3. Temperate deciduous forest biome
4. Broad-leaved evergreen subtropical forest biome

B. Coast shrublands
1. Northern areas
2. Southeast areas
3. Western areas

C. Coastal grasslands
1. Arctic/Boreal: Elymus
2. Northeast/West: Ammophla
3. Southeast Gulf: Uniola
4. Mid-Atlantic/Gulf: Spartina patens.

D. Coastal tundra
1. Low tundra
2. High Tundra

E. Coastal cliffs
Group II--Transition Areas

A. Coastal marshes
1. Tidal
2. Nontidal (freshwater)
3. Tidal Freshwater

Coastal swamps

. Coastal mangroves

. Intertidal beaches

Intertidal mud and sand flats

mgnNnw

F. Intertidal algal beds
1. Northern latitude rocky shores



336 B} 4E KafHelae] BT AT

2.
3.

Southern latitudes
Tropical and subtropical latitudes

Group III--Submerged Bottoms

A. Subtidal hardbottoms
B. Subtidal softbottoms
C. Subtidal plants

Class II Physical Characteristics

Group I Geologic

A. Basin type

PN RN

Exposed coast

Sheltered coast

Bay

Embayment

Tidal river

Lagoon

Perched coastal wetlands
Anchialine systems

B. Basin structure

Ol W=

Coastal plains estuary:
Fjord

Bar-bounded estuary
Tectonic estuary
Volcanic estuary

C. Inlet type

1.
2.
3.
4.

Unrestricted

Restricted

Permanent

Temporary (Intermittent)

D. Bottom composition.

1.
2.
3.
4.

Sand
Mud
Rock
Oyster shell
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Group II--Hydrographic

A. Circulation
1. Stratified
2. Non-stratified
3. Lagoonal

B. Tides
1. Diurnal
2. Semidiurnal
3. Wind/Storm tides

C. Freshwater
1. Surface water
2. Subsurface water
a. Vadose water
b. Groundwater

Group III--Chemical

A. Salinity
1. Positive estuary
2. Negative estuary
3. Salinity zones (expressed in ppt):
a. Hyperhaline--greater than 40 ppt.
b. Euhaline--40 ppt to 30 ppt.
c. Mixhaline--30 ppt to 0.5 ppt.
(1) Mixoeuhaline--greater than 30 ppt but less than the adjacent
euhaline sea.
(2) Polyhaline--30 ppt to 18 ppt.
(3) Mesohaline--18 ppt to 5 ppt.
(4) Oligohaline--5 ppt to 0.5 ppt.
d. Limnetic: Less than 0.5 ppt.

B. pH Regime
1. Acid: pH of less than 5.5.
2. Circumneutral: pH ranges from 5.5 to 7.4.
3. Alkaline: pH greater than 7.4.
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2. St FATFEAA 2" ] #E A (Padilla Bay, Washington)
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o WA 11000 ol o]#
o A& 1980

o /M8
11000 oflo]A Z2A Yv REFY9L2 42 FF(seagrass) A

Jol(slough), ¥FA(salt marsh), 2L €22 o]Foj3 A (upland)E EF3taL

u
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™
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ATk AMAshe F8 FOEE §%(Zostera marina®l Zostera japonica), Dungeness
crab, 9¢, Z71817], Are =5, W 5
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4. /Y9 CREMP(Courtenay River Estuary Management Plan)103)
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7hH e A&7bs A= (National Strategy for Ecologically Sustainable

Development)

1992 2]%-3 2ol A A s Tl vidE ARV IS HHoR
vtdE = 7Fd 2 (National  Strategy for Ecologically Sustainable Developmentm,
1992)2 sF=7iakdol A BB B AT A&7 TS 9g 7=A oA A

Z1EFEe g Jlestal v AR s S ud Y VEEHIV|E jF o] =
7P 19929 FAE, AR, AAA, AE7H NGOs, AJALS @A 5o A&
FoAs AA vHEENS A AE7He dAAF S srguds T2 v
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ATk A A ALt Adge 7Y FES e R e e d=RE AH
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o AAFIHAF B3 AE7]5 2/d(Natural Heritage Trust)

o FAEAME AFEAL3I] F4 (Council of Australian Governments (COAG) and

Water Reform)

o ARNLI FHAMA APYAE 4 (COAG Salinity and Water Quality

Action Plan)

o AEEITHSAY ES w7 S (National Strategy for the Conservation of
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Australia’s Biological Diversity)
o 2A7IAUS F7Hd e 4=7 (National Greenhouse Strategy)
o 3¢8 A 4~YH(National Oceans Policy)
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Al (Commonwealth Coastal Policy)
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S AT HEHo = 1998 3 4G A (Oceans Policy)S FH3tA=, slFg= A
FH71F= T3 Y% (National Oceans Office)©|th. & 3| g 2o H4 1 M7k
S A AE7bse RS 93 I/ 2 e.g. National Strategy for Ecologically
Sustainable Development 1992), W=FTY¢AHE X =7} 2 (National Strategy for
the Conservation of Australia’s Biological Diversity, 1996) % | ¢33 R 5o #3t
AH-713 9 (Intergovernmental Agreement on the Environment and the Heads of
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T8 U&o=zZe= AV SIS A A (Integrated  ecosystem  based
oceans planning and management), 3l F¥#2] 43T (Implementation arrangement
for oceans planning and management), ¥ FH /S T (Principles for
ecologically sustainable ocean use), 3l ¥#38}7]& 2 3] Y%4Ed(The Marine Science
and Technology and Marine Industries) 522 FA4E] o} st7+9 #AY= &

A Py dHstA @ddHo] e, Fo& dPxAde fdETdH,
FHELT OGFE BA, sigel & dFEH, GG/, a3, A4

of, kel et olsf, =7tele) S, axH7F Fo] T Ut

[
==

e

—_
o

[
fiu
M
)
&

I BNV NN

NSW NT QL SA TS VIC WA ET

[F2 43] 35 A% - G BAY FEZZIYCMPP)
(NSW, New South Wales; NT, Northern Territory; QL, Queensland; SA, South Australia;

TS, Tasmania; VIC, Victoria; WA, Western Australia; ET, External Territories)
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371 F Aad A2 FdHA =71 (National Water
Quality Management Strategy), a3} 2 13 (Clean S
H3$ 2ZZ I (Marine Species Protection Program) so| Ut FAAZZ7Id=
(National Water Quality Management Strategy)< TF-wdAE FAAL LAY
3|(ARMCANZ)%t 55w ANE S H U3 (ANZECC)9] FHo 2 Jigd Ao
2, ‘Ao A&7t A
H2 AA oA T t= H 7
2 3 Ao AtHVIESY & 5
MY =FTES Z2IHE HFYETY AES WA A Ao E BHITHA

eas Program), 3 ¢ EF

L
Al FA, Aelg %

o

79 3RS 9 Ao I V|EHolg & & e ‘FEES W AETHS
A Hﬁ‘?‘j*’((:ommonwealth Environment Protection and Biodiversity Conservation
Act)e 7]E0l AP EAD 549 #HE HEWS Fostd 19999 A H AL, 2000

9 o79RE WE meo] wAstel AgHL Uk FHe $ANTo) BE /)
Q993 Age d3 i, e 2 YAR 2AL £d 55 d4BNL
of F& g FeF & Yk

o BAHoR Fo Ao BE

o AAAYY A&I5F ol 87 RAL FA AUHOR A5/ 5H AL F3

o EFUYY BT

o FAR - AYAR, AGFEA, EALFA, AFVL HES A oA IAA

108) 27X % ¥ (Environment Protection (Impact of Proposals) Act 1974), BEH7|F HIH
(Endangered Species Protection Act 1992), =€ 3 % oA E X 7 (National Parks and
Wildlife Conservation Act 1975), M|Alf-4E ¥ (World Heritage Properties Conservation Act
1983) ¥ 12 5 *H(Whale Protection Act 1980) 5.
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Fue) op4

2 FH9E oMAE HEIH(Wildlife Protection (Regulation of

Exports and Imports) ACT 1982)% A}A-f4Hi " (Natural Heritage Trust of

Australia Act 1997)°] Aot &

<

N

@-O
o

8l 193] (Natural Heritage Trust Advisory Committee)E %]

4 g4e 9

6. 859 37 #YAYE V&, 9%, 3 H A=
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(Department of the Environment, Transport and the Regions), &°]

2= 3

L=h

2
o Atk (3%

o] 7

4

(Ministry of Agriculture, Fisheries and Food)7} 1™, =7} 2}

=
o

74 7 (Environment Agency), English Nature, Countryside Agency
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3](Tourist Board), %= 3]AK(Water Utility Company)
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A,

2
HE(Town and Country Planning Act, 1990)°|t}. o] -2

}

& EafHe
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E B & (Sea Fisheries and Wildlife

o

2]

el
i
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o
ar

Conservation Act, 1992)

o
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=
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Aol AAE 7]
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=

Pz
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.olﬁ
file)
@-O

ol
T

!

e

i

P
file)

wK
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yasel

o
A

(Coastal Zone Protection and

S d3 9] 1992
Planning)“©] it} o] X
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7F 1995
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(Planning Policy Guidance note 20 Coastal Planning)< 9= oAl A<t
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71E€9 A
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(Policy Guidelines for the Coast)
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7188 SR o
SdolgAE, ANRE, nEH NG #
A AED - w4 TFeAEA
o7t REax9 #e
27384 3t - w4 FAHRLY, TFUA
FE& R AGF 127} -5 A8 =74
9 2 AR 200 - Az sl f+d B 7t St
English Nature vt - S AARS TR, AARAG
wolg] A|EH 120k - AxA | Aok BE 2 F58Ae tid APAY
Tl AFESF | 2007 - 3 WY | oA T

Z}5: http:/ /www.coastalguide.org/england
F: 1 BN AE stz e A,
2 BIYANN S WAL Acre] FAPAG.

h=4

o)

2

2 g REAY

Fool AMAG L g FHY HiAYez HEHI =, Countryside
Agency, English Nature So] ©|& <3 9 F343t3l At} Countryside
Agency= T EET Y, wojd AAFH# A AA o, AAZQl of&
O3S B 771 e @lQts Heritage Coast= A8 ¢}, English Naturex %
=9 ofMEFEH AR EAE BHHsH] 9% o
2959 92 a9 d 2 Countryside 5ol #3h
Access to the Countryside Act, 1949)¥ ¥7 H 5 (Environmental Protection Act,
1990) & WHEZQ 7Ivre 2 ot English Natures= HAR S A A, A®A

2 2P 444 B, 49T A4 2 FOEY A S g FAGG

%2

& (National Parks and
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ok
tlo
r

N FAE AAH =

ol

o] Jatg 3
[H6E R E] ™A (Emergy) 7H'd H ™A H7}H109
1.4 &

A7k AlFe] AAARE AdoziE BUYE AL

[e)

T .
gt AAMEe] BdHos FuEE Ao 17 ¥ #739 e oA FPL
gl FAHQ] FEZ st Q1FY W AUE &S Ase dA o=

Atk olelgt EASel mad 14 ofg 0dm o] A% shsd Awelets A¥e
Eo) AU mEo] 25E o]FE ZA AL A 2 o] g Aol Tus
A olFolAm ek oleld AP A AA AN HF AR FhE Bas
aul, w3 AT A AHE 7 AR 245% BHEL AEHos AFaE 7]
29 FAFAH 2 WHAM Mot R BHY oS BaE dut
AFAA AD B3 AQE] AAE NG BANA A EAHE /A B
N BAHA TR AF AA AAe A 873 % Aol S A
A3 ol el mE AW P Bakn Jek Odum, 19%). AFH 72
AR Wl AN Hhe AQ BHo] Fe BA Jlde RHA FENe
SERAR, 4D 7o) ©

st =85 F9 syl ol X (Emergy, spelled with an "m")2t= /@S o] &3t
st AejAAEZQ TS HrlstaAl stk oW A Brhke dF 7EA] Aol
A X

ZHAAL = 7= olF AAEY] 98 AH 2 R HSRE e olyAd B
KLE}‘— 7ol 71dstal Atk (Odum, 1983 and 1996 2 o} 7]d] A&H &3 1)
& 61> ™A g #Hs] B AFAA A EE &o)E5ES AEstAth
1H111 Mas ol &3 Ad 874 H AAle g £42 A &4 BE F A
o #3 B2 AEZEE #HES A 18H9lu}(0dum(1996) 2 o7]d d&d Fd F
). gyl As owA Jide] gyt A te EP(Lee and Odum,

109) 73 9H1999), Odum(1996), Brown and McClanahan(1996) &< &
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1994), 49 X4 (F 5, 19%), o1 SAE&F AHH(Y 5, 19%), @ AH(EH

TA] BB, 1996 FAFFA], 1998; ©], 1999; £, 1999; Kang,
2001b), A H7}(Kang, 2001a) Sl &5 o] kA, k79 A2 71X S olH
A NS ol &3t Bk dle ofA gty £ AFdA = oA 7 Hé% o]-&-3t
aho] AEEtAQ JHAE Hrheta, o] BREE srdEEE A AARE
stz etk oM A] HUHE A% AtE Agoers AR skt A3
= At

Fb

o
bt
e 7

folr mx
N
N
[
o

2% 61> ovx H7} B §ojo Fejuo

AqUA: 4 & F e 9. duAe €2 WeE F Ue B AHEEY 4Z0

o, dF & SAEBIU, 228 Ex ).

o M A (emergy): AitEoly MHIAE Abst= A Tjrxéoﬂ/ﬂ AHEE EE YA
£ 3 7HA 9 duAE £dF A
ojuf MujEe AHAE HF AUAE 7|EL

Emjoule: oM =2 ©2]. Emergy joule. S+ 7}A] A4k

o] @92 FdHE dF 50, E1719 H
A8l BastAd BEE AUAE Y AUA= :
Hd o= = -dE](Maximum emergy principle): 44F#H8S Zslsta o @& A

g zolgoln ERHA 299 2H3E 53 O Be AVES FuI
©2H o F5d AMAE AN BEAHE ALUS FASH Hoke
. IRAE Avsshe Fuel Aol 2 Aslel ol 1Y Be 7]

oL Frt.
AXNZAAZ 7kA (Emdollar): M= &8¢ Az FAdAM £3He shyo &
A=A BFoju Ao ANBAH 7HAE L7 A= o5 CIHAE
=7 AA S = RIFAAHGNP)

of gk A oA HEZ YrojEnh
oﬂLﬂ7<1tﬂF‘ﬂrE(Transformlty) g Aol AHgE BE dHAE o] S T AL
g dUAR Y g dyARHE=e] gdee dnA/uA e FuHzE vehd

stfe] AbEel] Wi A|A HMBEGL o] A= eV A8 FA
EE A EEss U Az JAuAges Ymo 2 ALt
ok oo|A HeE= A AqUAES FLT FEH o A=

it r&ﬂ__n
ft

LF

rf

o2t o
fu)

Lo

110) Brown and McClanahan(1996)
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[F5 6-2] A g AAFA o] &
F QL ouAs BA9 58S deia, WAL sad 582 e
T AHH AAF ol AEolelo] AA FAe] zhe T Ywol W
AT AAREL 71EY A4 &4 B Adel dg 7 Gk #4878t Sl
o A& e RS A% HEFE AAe FHste oM Ad S0 W
eulE 712 PYrhe P4 2dolt

WA= “g 7RIS Mulay AiES tteEs R A B Ao w o
2E 3 T/ o8 Jhed oUATE H o= (Odum, 1983; 1994; 19%), &
A2 emjoules ARESHTE A HA] o] oE] 1A kgt A X]- dES ]Lﬂx]

= 3% IR ZASEE AlEoltth oA FoEHA HME gE 545 7
AES TLE 71T Hlud 5 A He Aotk A ov A ro7]' 2ol A
AR e AYES vusty] 95t 71Fo 2 ke qUAE 8 ooy, u
ghA] o M Ao S E = solar emjoules(sej)©] AHE-E L QUTH.

AW A Frhe <H= 62>°ﬂ Uetd F 7hA 24, S QIxte] &3 AA AH

>

A7l 22 AZSE 7Y B5F2 I 74 5= AEolt}h (Odum, 19%). o=
=0 27t AAdS Fal %Lt— 01‘%94 ARG 7HA e olEs Aitst=d FAdd Q)
7He] =FE g ofygt H <, ubg, Hl, 24 F Add g3 IS g Ao|th(FF
6-3). 1H EE oY AEo] %l—% & e o] FLsHA 7] Wil oA
A E ol AR & dUAE HT o Vo2 A 3 7R F/Y YA

2 WA e,

o) # 2| (Emergy)= “Energy Memory'S =41 8% &2 2 F U
(Odum, 1996), 3 7kA] Apdo] 7hA1aL Sl oy A &4 7HA= ©
717k A et A2 H e wet AW RE AFAS/HA EFA
dolth d & S0 AZAA 27 4 5 e 37 1kgol dudA #x ] 7t
Ae QAR S0l 7T, 5 A o =aviel "ot = AAl oy FER
ofyzh, 1kgel 1717 A sk sdel B o AHEE F gle A= A
d 2= AUA—=, vk, v, 24, dg=2, 98 o
A EZFA A o= Aold. €98 AU S ot
*XTHA 1kge| EI7)7F AAskA] E

R WA JiE2 T o

] =
e FZEFIY (Odum, 199). = L3 AU Felgte B |A 1 Z222<= +



358 B} HE Ko Helae] BT AT

Akl ZHE o] A= oA 1 227 & F e AR} 2L AES & F 3l
S

glgtq 1:1 = ZXJZ}_Q_O aL _/_‘[: g}\q.: x%o]]/q o 7L].o

Ael woleg wet FH5E YL Fa) AU

B

>e

L AkgE oA

—_— T

o) 85l o] Fro] o7 = 7} oLy x 919] |7 A+ B+ C+D+E)

35 I=40)
0184 o] Fe| UAREE = ojgd o} 7] o~
sejl] SERISEE R IEEY

[F5 6-3] ™A} UARBE ALk tho]o] 13},

FZ AHAE A2 59 gIUA, AE FFAE, 55 FFHAE, AFY ¢
o2 quxe Ho] Frigtth F duyx A9 ]_?17} FREE AolthH =
2} gz} pa

%ﬁ%w%ﬂ@q.%%éﬁlﬂﬁﬂ

e A 9]
O =2 29 duAE AT 7lHke] HY, ¥ A A w2 2o A



249 Jeulg AFgtt (Odum, 199).
AMA o]l M= olHd MEZ TE oA Apole] HZI Ao]E A WS
% (Transformity)2h= W@ o2 UeEdT o|| A W=+ 3 713 Aol A=

H A3 9 Az BJAHALE 7ol He dUAZ, F duAE o A9
AA oUAFoZ UiE FOZ(FE 63), dlUA WL S5 AP L
ETHOdum, 19%). °‘°ﬂ*1 d2 & %5 AHA ArdMs Y AuA, HE &
FAE, 8 FTRAE, oF o= AduA wWEwrt STUMEHA g9 (5 64).
B oA %E(Solar transformity) & EE Y] AE A o# A o2 A
NNEeg ARESt e G dUAE ARSste] UEhd geE, @< solar

emjoules per joule (sej/])= AH&-3Htt.

Bl ool % X|=1E6 emjoules/time
-

It

-

1E6

1E4

AR AL, J/it \ @

1E2

%é;
=

10000

sej/J

100

Efj el 4]

(2 64] FAAEA HolAlE UAME AZ T WIE

oA ALE3E B doA] A o] Eavld TEEo E YA7} 100]
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olar, o] 7|7} AAste el AR 2 IHFLE FAHIY EE AdUAE
B dlyA 71Fo® ®&E3d] 1,000,0000 2k 7FEFHH R 6304 A+B+C+
D+E), °©] 1kge Zi7]o 2= o] U+ o= A= 1,000,000 solar emjoules(sej) ©I
=3, B A M=+ 1,000,000 sej/100], = 10,000 sej/J7F H Tt wehA 5o

A Ae] AR qEAZH o] Ae] UiA WPEES FI JohE, o] Aol 7}
A Qe olmARE ANE 5 A B

Odum and Hornbeck(1996)2 $<5 A(salt marsh)7} Ao 7] 3k= 7HX]E

A S ol &3 BAZAAEH] BATHY] £4 =FE ol &% 23

Tk 1 ha & d5A7F 1ddl AAlel 71odst= 7HA= ZAZA] WS o] &3 &
oAM= $90~270 W, ™A E4o = $500~1,5609] W2 e, Ao

52 AT dEZA 2FG A 4o AA AHAY JHXE © =4 Bst

@ Aol JHA= JHAE WA AAES o]t HILE

1}
= =

Kang(2000a) 2 258 F4€ Ao wt2d Fste Jd Ado] %7 AA|d
A of

ll
fijo
Iz
}=J‘
[e}(}
40 1x ;é A

N
£

ol
S

o H 2] &= =
Brlelr] wie] EAsnA e A|2EHS anm % T & A" 4AS
B3 stel (Odum, 1996). WetA] oz BAe B giio] HE A2 HT AJ2H

+ gl

Aa B7e) Age @A St FAD Ye 4B FFS 44 ARAE 2
S0l ae AFAA A ge wg-de] Wl T2 AAH Zwolu
99H el bAeA B B9 wate meHA ggor, A5 wg-Ae] B}
o ZFHUT sel® FYA FHnre] thiold Pk oAEA EHE AFHA
A Az BoR 4 BAE 5 gt A9 87 8 4452 ouAe By
oA BAGORA Al M2 olo3 &4 Brted UM FFHA ETE
AFAT AGD Agel U@ vFES A1E AzWG oA AEL ol gl
Ma, BAgoss E o $FANH0lT AT 4FL BAHE Ue A9

<HE 65> oM B WA ALGE Aol Wele) Az D TE AR
YerEs Had 5 9bA melEth owA o EeldE AWM SASA HE
22 A99 FdFe FHFoRA oA 552 HAusets
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Alzdleol & ZAolgkal AT (Odum, 1996). L&y o7k o##]9] Hjs}hrh 8
Al AUAA F3e FE olgd o] Axde FU1HA BN RS W A
&b Azge] ohn Ax thE Alzde os) wAE Zolth <F5 65>9
Hets FolH & ol B uAS AEE RS B30 @ ek L bigtol
Adeld Relnh

CE RPN

o | 2 (F)

AN (E) 9 A 2~E) E1+F1

F2

37

S EEE Akl 7t E2+F2

F3
ookl E3+F3

F4
tjel2 E4+F4

A 4H=2] o %]

=

(%% 65] A2 Axd, AFE ABAY D Adiersel oEA Ao vl

3. o9 A F7h g

of| M 2| (Emergy) 3 7}H2 top-down systems approach®(Odum, 1983; 1996), A
MR WAL B s AzRe T ARET oF AlelA Lolike ey

111) A& : Odum(1996), Brown and McClanahan(1996)
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A2 EE ZEE WS A4S 245t FHoEA A2FH tolojad s A4
st otk F WA dAdAE o] tholo]adS o] &3te] o] EAS 9% i
g A3t Aotk Al HA dAle F WA dAA A BE o] &3t A4
Aol A 71osts vbE Brhstr]l fAste] o w A E%’—%P/] &S Aitste A
olth. thgoll oM Frle dAES F o AASA A
4 B R PR i o
A AR DA Al2=E 5}01011%‘91 2+

Al 2"l tho]oj 192 Howard T. Odumo] 7§&gh =] Al2"l Qloj& o] &3}
o] ZAHOdum, 1983; 1994). olUA Alx®l doje EA3taA ste Al2=H 9
BAEET o5 Alole] AZ#AAE EHS orjE0] FAH V|EES o]&3to A7
Aoz UehdiH, ol T3 AA Al="Y f71H0 #AE THHLE 94T F
UAEE sEth <HF 66> A A=F Ao 7555 AAsHAT

AR Al=EH Ao]E o] &d AlxHle] BHL 7} V]EEo] dUA HAES F
As] 23 7] wWEd A="e] AquxEHR TS FACA dEE & At

ojujEe] ojm HeEo] g17]

(Odum, 1996). &3t 7} 7|3 5L 1 Ao 438 %
ol oy A Al2=H

2 AT & QoA Azl e FH B4 m 7hssi A,
]

B8 AZEL A2"e) FAE ATe
Ago] ARsA Btk oW ASele

258 AAES g4 2HE + A=F AFAT, &
s}

#8994 AB 92 = Aok s Tob 2ol ¥ BN A
b EASA R ASAE AT W BAA w g AAT 2w
Ak BAstas s Az A7 FIHY, o] Axdos FYHE 9
AFEL ol olE tolojaue Azl BABT. AL BFAA, B, v
¥, 24 53 2 449 qUAAY FE gov, 9RerE TYHE A8, A
7, FE, 89, AR S BASDA s A2 BHAAE 9¥ quAdoE
17T 5+ Yok B IrEvE 479 gige] Bt A2¥oE AYHE TS
= 9% qUALe] ZFE ol 9% AUALFL AUA Ao =AY tho]
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too

8

'ﬂ : «@

NIAL: AR RE A2 QHE ol A& Sol, HPAHAZ §
s WY, vk, B 5 slor, $euteb} 9FoRNE £t
gHAE SE Seuet AA ZAAsdelE duAdes TR

AL Al zE el Zi;‘}ﬂh quA E= =25 Yellle 713 dE S €
o B4, g2 =4, EY, TFJ FHY A5E T AR 7IEE #AT F
Jo, 759 ’“P"‘% & 53 22 Ve AR Vs yEd o

4548 A2 02 Fee A 58 wE B3
& 58 BEolE BYE vehE =
st frlEol AgsE B8

A HEAY DFFE AUAE ol Edte] AEE F71ES
& 8 715, B84 1EE JAAY 28E AAD A F @ A
A7} BE BRI Bow Aat @ 5 = ok Adgse A
MR RAAE ZUAOAT, $2) ARG AW BEE AGRGE B
Aol we A 52 dehd & gleh

aElA 22z A2E BAL BEWA Riu, e YEol} F3L F3
e BAL olgdte AES Uit /15 o Sol, AHAY $EES
o AE UB & gom, AMIEE AAAQL sudte BHAAN o

7122 vEd F 3lth

A Ay &9 AE Yelle 7E; Ade wibE, FAAE SAAE T
AqUuAY =429 E5& Uehla, e o3 =% dvje] wFFE A
5= 3o EEs UEdY CduAYy 229 553 dHe 5 3

M 2 Qojuh

g NzEe] AAE GERAY, e A% AP dehin 44 2e
#$42 e Ag

[F2 6-6] A A28 AdoloA] AL&slE 7|35,
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of - A dso] Hetd Folle ALY Fadt 748 AEss TESY 4
AWl AR gelo]als AE ad "e ALHe EAde e dEES
trojojZigell EAISEAIRE, Yaoll= 249 HAo dagt Bl Esws ®
F=E oS oA "ok s @AE ol A ARE Atold SERAES B
obste] HAAZT I o] WA R YA LS| AxHS YR HEESH A
AatAl 45, o|2H A|2~E tholojidie] ShE T Al~E Tholojndls A
& e WEA AT dZ2 BAE] YA WA 22 BRES WAL w2

aopsE, duA AzY mde A dTstnd st Asde 3AE 235
S A4st, A A2Y R F

2 s, WA A28 Lnﬂon A dolu 8 A4 © 2w S

& 2o AUALEZRE At Ax

7 JEES ]—.34_’5‘1 Hj %] %k 01%% AUz, =4, & # 35 25

A dA= A A dACA A" o qA] Al=E Holo]
ol Wgk clmA 7o) Aot o m A
o]

| & ol 21 = Ef] ol 4 #] R AXNZAAZ 7FA]
bl e A A=A Ew E= Ems
1 o J/yr, g/yr = - A A5 < =) FE Foll ¥ A /ol ¥ A -
St @] /yr UAHI = (g H]E
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5. 4 WA de) AA sEFH ol WA Do HANIARBEE Faro] AL
B ol o ).
6. Tl WA Qo) oAz BASA s Axglo] &8 Y Al AlxH,

= 37} AAY ol X]-8}H| B] & (Emergy-Money ratio)Z U 7k

Al AR GA: WA A gES o] At
T oA AN A 4RV GAEE olg EWE Foix AAFHS HUL

McClanahan, 1996; Odum, 1996).
A 2=HlE olsfatal Hlawety] YA ofe] 71A] Hl&Eo] ALtE =T, oHA-5H
R

H] & (Emergy-money ratio), 413 ™A A&(Emergy use per capita), ©I
% (Emergy density), o™ A w2 H]&(Emergy exchange ratio), ™A At& H]
H]

to o

(Emergy vyield ratio), o™ A FA}H] & (Emergy investment ratio, IR), ¥753}
(Environmental loading ratio, ELR) 5°] Al&Ht}. o]F % 71A] H|&o] <H5F 6-
>12)0]] A Ao Ut

g Skl ek ol A-stH Bl &2 o] =7tol] os) AMSE FolMAIFS & a9
TUEYHCNP) L2 Uiro] 2 gro=w, Arpd=7te] omA-gun &L A=

N

o HguT Bed ot S ARY Bart gt AD $PoRNHY oAHA §
o] AA A A REo] =] wFEo|t}

ool ofm x| ALkl 3 Erlo|A] dWESF AL E Eo|mATL oz U}
o @ ko) olmA ASE @ uzhel 4F £3e WS Axz A4
T Atk AT eH A ARg-EFo] Erhe AL 1A RO FHAM ALFFEe] &
e RS oujgt. oEA WEE & AlxEdg A Folz J7HEokuE dud) AL
oA AJAHe MA WHom Ui grom AAe TzrHel dF Y=

112) Brown and McClanahan(1996)
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HE&(EYR) = Y/F

AR 2 ol M A|(Y)

9] %z e

T4 A AE)
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[F5 6-7] oW A AEH &} A mA] wghH & AL

A A3 7}
AR E 7}

(2)
(b)

7} wohE AL depdt (Odum, 1996).
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PE=AE YERAT (Odum, 199%). 4] Y= AFAA dge ow
o o 6/12 B A Utk wEA, o] HEHT B o =]
HZES LA diALez=A FAZHelgta & = gint

ANMA FAHE(IR)S A= eJR2RE SHE AEstl 7Y oAt 1
Aol A o] 7hed AMA (G AR, v, &% T3 2ol A7 E oA
AMF A&, F=Ad T3 2ol I AHoA ol§ Tt AEIHET AUiA
N)S] &, = 1 + N) Ato]9] H]Eolth (5 6-8).

IR=F/ (I+N)

o

|-

2zt

rLt{o

A FAHIES T aZ A AA| A o] & } gk ol Aol sl <] F =R

FarE olm Ao HEolt}h dux] FAH]Eo] F Wrel Z=7F EH(Odum,

1996). & 1 A JolA FFEHE olm o] Hla QTETH PEH= oA ol
I

goe Aolth 71Ed dA7E F7HEY dAm A FARIEL =9 7/1(Odum et al,
1987)ol 2B m}Fob7 711 <] 0.045/1(Doherty et al., 1992)7+x e itk

AL AAe RE A AFEL B A7t At AYE7eT ol
A Atelo] G AES Tl ol FoAH, Ad 42 olHd AA o dFS
=t @FSHES, 2R FdE A F2 ARF iRl AFEH =
ABE7FsT AHAN+F) S #7359 A8 T3 AFgsHes A7 A0S

Bl &olt} (5 6-8113).

ELR = (N + F) / I

o] Hl &2 Folx Jidolu} QIzte] AA &Fo] FH A dArpt R, 5 2E
25 F=A Ueida. SEFsR&o] WdEFE sdoly Ity AA&Eo] A
A vA= YF> Hot Brown and Ulgiati(1997)o &5t 73 F3H]&o] 3
Hop Hom &40 thgh FFo] F2 AlxHlolw, o] HIEo] 10 Bty & A<=
o] 3t dFo] F Axdlow Hridn. &FFeHEo] 3~109 W elel vEhE
= &30 mAe o] HlwF ZA e AR AAXY. wEpA AgE
gigtel sl o] Hl&S ALtste 7|Eo| EASIE AlLHe HI & vluEFo A
ol S A FAFQ FFE 9T & I "Hoh

A&7 AFSDE AHAAEBE(EYR)S FAHEEHS(ELR)E Yyo T3
o 2 (Brown and Ulgiati, 1997), %7ldl’do] == ]i?ﬂ o] HAjel dejelA Lwt
U A&7bsd AE UEdth AETEsA AT EEEE A BT U AY

113) Odum(1996), Brown and Ulgiati(1997)



Aol Bal, R EREH FAE duAe 2 I oE=rt wow, $A
Fv 2E#H 27 =9 (Brown and Ulgiati, 1997). ©]&2 3 A&7 A 571 1
Ho}y 2o Al2n"e AWFE LA AAE e, 1059 2 Fs AT FA
2 FEsden, A&7 AT 1109 /\]Z:‘%‘% NE=Pd=d AAZ T2
=
| S g
AR SR
AuA
A7
A«
— A AW
/|
- J
v

A EHE =Y /F

o | X F2HH] & (BEIR) = F / (I + N)
37 2&n) & (ELR) = (N + F) /I

A 4754 A4S = EYR / ELR

[F5 6-8] AHAAF A Hd=

U 4R 7 oA B}

2 AFolAE F 7HA RS Hrhvh o] Folth wEuvet AAY AAld A3
oAM=z FrtE WA AAsla, o)s EHE AW 7t $2 AAd 71dskE 6t
Z JduAZ FHrlstath A Hrtes 2E 2 2 oUAYES Ay, 4 &
o & AUAZFS AL & 2 58 tig dyA HIAEE Fato 7 YA
S5l Wg AMAZ ALFoEA ofFolHT -yt AAlet A st
Ux 2 B4 358 oy /1A SAAE 2 EIEZRH FIET B AdFolA
AFEE dUA] HBEEL 7]EY T2 A7(Odum, 1996)ES &3l ALtE FES
AHESEA T ol H A ek slEAle] o] M &S fEvet A AAQ olHA 5EF I
&3k th3k BA oz RE AL AT



