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EVALUATION OF THE EFFECTS OF RECLAMATION ON
SELF-PURIFICATION AND BIOPRODUCTIVITY
WEE 5L BHEIEX BEREES*
Hiroshi NAKANISHI ,Masao UKITA,Masahiko SEKINE*

ABSTRACT; A change in self-purification and bioproductivity caused by reclamation
was studied quantitatively in Yamaguchi bay. For the purpose of evaluation,the bay
was divided into two parts: the reclaimed area and the remaining water body.
Through the analysis of field survey data collected before and after reclamation,
we estimated self-purification and bioproductivity capacities lost completely in
the reclaimed area. The same criteria for the remaining water body were estimated
by ecosystem model simulation including fishes. Self-purification was defined as a
change in amounts of COD,DO,TN,TP; and bioproductivity was defined as a change in
amount of biomass (such as primary products,benthos,and fishes) at each stage of
the food chain.In this study,a new ecosystem model taking into account fishes and
with a capacity to evaluate reclamation effects on the ecosystem is shown.
KEYWORDS; Reclamation, Marine coast, Self-purification, Bioproductivity, Ecosystem
model
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Fundamental Formula
1) Productivity 1in Reclaimed Area

(A)
+Change of Productivity in Remaining Water Body
with and without Reclamation Effect

Mt Thd, COMKOEY CIIBERMERDIDDF (B) ©
HMTCTH Y, BFI22 E0 5 4L L TIThR T, oocryiy bege xecimation
c @I‘FE'C k- T mmgfli@fﬁﬁ@%@ 17.0 %‘ j"\‘ﬁg -Productivity aft(e;x)’ Reclamation

BT 21.9% 0P LTV 5,
3. 2 EBEEBOEAD
14 Ao r7a a7 40 a @ﬁﬂi%ﬁ%& h, HIBEEED 2) The Relationships Between Reclamation and
. N m - Biomass at kach Stage of The Food Chain
JHAL 2, RFNIEER2, R30I HICEDTIL, LB
T 7887 44 a QEROZCETFICON TR, #Y ey Fish
E%:O)E{ti b ?ﬁﬁé bT w5 o T @E$1ﬁl&.%’j %E%EE Phytoplankton Zooplanfkton ln:;rmedxare Benthos

Reclamation Effect (A)+(B)
Productivity Production Rate and Amount of Blomass
at Each Stage of Food Chain

Fish Product

%@ﬁ’/‘%’f ADLSIC §+§ Lt Feeder Feeder Feeder Feeder
O, Zooplankton enthos
3. 3 ﬁ%%ﬁ@@é@ﬁ@ Phytoplankton Zoop kt Benth.
. Nutrient Salt —> Detritus
N TICHE S AR ATREORE . (1) BROBRYD on
(2) FBOMD. (3) EROBD. (4) KEEHD gy brodwetion) - (ngemmessstejverryie)

BMLDA>OBE, LFEHFE 2, ThThORBELUZE
5, K6, F7, B80S HELI, £5 ik, itk

BRilSL FUFBOBRICHAT 3 A KELZLOM  GIF 1 il o twmact
E%ﬁll L/’C@bb LOTH B, 613, Tap £33 Incresé in Turbidity (Under Keclamation)
KOKEZL %K 5 » 25 (45 io % zzm @;Tff B L sation Brfeet
LC4:1«E§@7/E 1350 cif k?ﬁ?}( 10 ﬁ ?ﬁﬁﬁ’_ L . 7}(55%“3 %7_} Table 1 Water Volume 1n Yamaguchi and Oomi Bay
5.) OBERTILTRS I, 713 WABA hench Aron.

Reclamation lmpact

Water Area Turn the Land Change 1n Flow

Volume Surface Beach Area Reclaimed Mean Water

s Area  at Ejbb Tide Area Depth
ST g . 3 Y > ] ’ !
ﬂ@fﬁif@@ﬁ@@i/ﬁ%lﬁg%N‘ P@fétﬂﬁF;Bf 10°m?  10°m? 10°m 10%w* m
efore
Yyamaguch1 Bav Oom1 Bay Reclamation 61,958 20.446 s ¢ » 30
After
Reclamation 58,317 16,968 6,152 (3.478) 34
2/ Difference
-3,641 -3,478  -1,359 3,478 04
. Change
Ouzak; Nishiura Rate % 59 170 181 133
Oom1 Bay
Volume Surface Beach Area Reclaimed Mean Water
Area at Ebb Tide Area
10°m®> 10%a’ 10’ a* 10°w? De;th
Before
Reclamation 21,780 9,900 3.600 ( 0) 22
After
. Reclamation 17,000 7.9
—m Reclaimed . , 900 1.600 (1,972
Area ‘Difference ) ‘e
Fig 2 Meclaimed Lands 1n Yamaguchi Bay and Oom: Bay ~4,780 -2,000 -2.,000 1,472 09
Change '
Table 2 Plankton Rate % 21 9 20 2 55 6 Q

1n Yamaguch:i Bay
(A1zawa)
Water Plankton
Depth Amount
(m) (gC/ha)

Lost Sandy Beach VYamaguchtr Bay 4,555m, Oomi Bay 3,670m
The Summary of Primary Productivrty in Yamaguch: Bay

(Ai1zawa)

lable 3

Present Past

Phytoplankton 75mgC/m? 30mgC/m? (in 1955)

750 Exi1stence (100%) 50mgC/m? (1n 1965)
1,500 Zooplankton 36mgC/m? 1/2
2,250 kxi1stence ( 48%) of Phytoplankton
3.000 I'rimary 1 24tC/ha/y 40% ot The Present(1955)

(Below 7 5m)
0 44-1 23t1C/ha/yY
(Above 7 5m)

0 052tC/ha/Y
(Above 7 5m)

2/3 of The Present (1965)
4 2% of Total Primary
Production

Production Rate
Water Body

Primary
Production Rate
Bottom Sediment

O WL =1 LN
LS
w
(=3
(=]

—
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2 + Ny - Table 6 Water Purification Capacities of The Beach
O){(-ﬁ%n%b {onr, at Ebb Tide of Yamaguchi and Oomi Bay
Table 4 Primary Production in Yamaguchi Bay Yamaguchi Bay Oom1 Bay
Yamaguch: Bay Beach at bbb Tide Beach at Ebb Tide
Amount Primary Productivity con Summer Poll. 0.482 Poll. 0 1ot
Phyto- Zoo Water Body Bottom (g/m*d)Winter Puri. 0.121 Puri 0.961
L;ll(azl;ton I(’ll(aal;wn (tont/ )?idltint , T N Summer Poll. 0.002  Pur: -0 001
g g onC/year) (tonC/year o2 . . - " .
Before 1859% 939 674 0 20 v([,/)m d)h‘hnur l.urf. 0 ()f»d l‘oll. 0.017
Reclamation 3098%* 1549 1122 0 3z T b Summer Puri 0.031 Puri 0 093
(a) (g/m*d)Winter Poll 0 014 Pura 0 009
After 4374 2187 1683 0 45 NHN Summer Pur) 0 001 Poll. 0 001
Reclamation (g/méd)Winter Poll 0.005 Pury . 0 019
(b) . NO,N  Summer Poll. 0 003  Purt Q210
Difference  2515x 1258 1010 0 26 (g/m?*d)Winter Puri. 0 016  Poll 0.008
(b-a) 1276xx 638 sel 013 POP  Summer Poll 0 005 Poll 0 002
Reclaimed 109% 55 103 0 01 4, :
Area 182%% 91 (g/m?d)Winter Poll 0 002 Puri. 0 009
(c) 273%%% 1365 257 003 Poll . Pollution,
Ratio of 5 9% 59 15 3 67 Purt . Purification
Reclaimed 9 8% 98 38 2
Area(c/a)® 14 Txx*x 14 7 16 7 Table 7 N and I Release Rate,and
Amount Oom1 BayP v Product 1vat Oxygen Consume Rate from
Phyton | Zoo Haton god;" Bt tom Marsh and Bottom Sediment
plankton Plankton Sediment in Yamaguchi and Oomi Bay
. (kgC) (kgC) (tonC/year) (tonC/year) Release Rate 0 Consume
Before 653% 327 309 0 20 - at e
Reclamation 1089%* 545 515 0 32 (g/nf d) , R'"L"f
(a) N f (g/m d)
After 1275 638 616 0 45 Bot tom 0.0266 0.0019 0.767
Reclamation Sediment
(b) . "
D1fference a2 11 307 0 26 Bea('h 0.0410 0.0019 0.767
(b-a) 186%x 93 101 013 Sediment
Reclaimed 143* 72 58 0 01
Area 239::* 120 Table 8 COD Decomposing Rateand Oxygen
Ratis)of 2353* 2173 1;43 0602 ) onsume Rate ‘ln Yz.xmaguci Bay Water
Reclaimed 36 b** 36 6 COD Decomposting Coefficient  0.009/day
Area(c/a)% 54 9%** 54 9 47 2 16 7 Oxygen Consume Rate 1 608g/nf day

* 1n 1955 ** 1n 1965 *** Pregent

Table 9 Water Purification Capacities lost by Reclamation in Yamaguchi and Oomi Bay

. . Yamaguzh1 Bay (ton/year) Oom1 Bay (ton/year)
lable 5 Water Purification Decomposit1on Cob TN TP OzProduct COD TN TP Oa2Product
Capacities of Sandy Beach Beach 83 02 01 65 01 01
in_Yamaguchi and Oomi Ba Purafication ]
£ (g/ d,y) Beach at E T (S) 1195 -06 76 -38 9 03 3.‘3 8
g/m.day Purification (W 300 16 -35 3500 -60 3.3
( )COD Decrease 5 000 Beach at E.T 20 3 29 9
(t)T N Decrease 0 097 Release .
()T ¥ Decrease 0 075 Boitom Sediment -34 -606 -973 7 -1 4 -559 9
- N N Release .
(-INHzN Decrease 0',2_9,7 Water Body 2272 36 5849 7 218 9 20 -3363 8
(+)NO;N Increase 0.503 Decompos 1t 100
(+)PO; P Increase 0 072 Water Body -3262 4 1876 1
Production » .
Total 3116 4 18 9 -2 4 -6833 4 -13384 -335 358 -39237
Evaluation Pur1 Poll Puri Pura Puri Puri Poll Puri
3. 4 ~Nv b Z@ﬁﬁ%kﬁ/}\i (S) Summer, (W) Winter

BHict - CABEINTUAE, KBEEONY N2OBRFRIZIEZIOTH 2, COBIFOERIZ /2N
W, BELRLULAALEZBATRELARIEBVEE), RIODEZAVTHELVLEREEZILITH Y,
~N ]\Z%E@%L‘?ﬁ@ﬁ’}‘fpﬁﬁk@ﬁ@ll%g 7able 11 Amounts of Exisitence and Productivity of Benthos

in Yamaguch1 and Oomi Bay

)535 ZTWA ° Yamaguchi Ray Oomi Bay
Amount Rate Amount Rate
Table 10 Fundamental Informations on Productivity kgt kgC/y kgC kgC/y
of Benthos in Yamaguchi and Oom) Bay(>akal) Before 9186 31121 7789 26392

After Reclamation Amount (mgC/u’) Rate (mgC/m2y) Reclamation Meio 712 Mero 5695 Mei1o 605 Mero 4839

Meio B Macro B Meio B Macro B (a) Macro 8475 Macro25426 Macro 7185 Macro21553
Yamaguch1 Bay After 7314 24778 5576 18892
Beach Area 84 1000 672 3002 Reclamation Mero 567 Me1o 4345 Meio 433 Mejo 3462
Center 42 496 333 1488 (b} Macro 6747 Macro20243 Macro 5144 Macro15430
Bay Mouth 21 251 168 752 Diffrence 1872 6344 2213 7499
Oom1 Bay lam (b a) Mero 145 Me1o 1161 Meio 172 Mero 1377
Beach Area 86 1020 689 3061 Macro 1728 Macro 5183 Macro 2041 Macro 6122
Center 47 557 375 1672 Rec laimed 1873 6344 2211 7499
Same Figures are estimated for Before Reclamation Area (20 1%) (20 4%) (20 4%) (20 4%)
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77%0)&@%&5‘5@ Table 12 Production of Amamo (A Kind ot Seeweed)in Yamaguchi Table 13 Amount of

and
Bo@Epiz. X12T»H Vamaguchs Bay omz B;,;—H—QMY- Anaaosa(Seeweed)
Z)o FeELDNTIE ii::eed Amount Rate ii::eed Amount Rate in Yamagl(lchl;i Bay
N . . . . ‘Sakai,Uno)
. . (knf)  tonC  tonC/y) (km) tonC tonCly)
MA, BRICL B UOB  sefore 7240 2975 65073 21 o 3563 (After Reclamation)
Reclamat 15 49 ton(Wet t
TOBRFEDOHBITINA atter % o3 16 499 0 037 684 gJEJ\)/) gzc
Reclamat :
T, WiFETITbhH Diffrence | ~72 02 -2956  -94574 -2.663 108  -35416 2187(Nov.) 110
Reclaimed 0.96 39 1235 0 03 12 390 1436 (Ave.) 72
REHOFBBCCEL 1)%2TT  Area (13%) (13%  (1.3%) (1 1% (1 1%) (1 1%)
KUTHEEBRWE L, 7F 74OV TIR, FHEICL 3 EVTEDEFREDFEL S 2(L# 2 £ 13
BRZOERTH 3,

3. 6 MmEAEEORIL
BEEEBOELKDVTIE. ZLERPE-TV3a) D0, b)HI D, ) 3FAT, L)L
BERICOWTIHEZ RS 12,

(A) DY @ﬂﬁﬁf&lliﬁh‘%@ bﬁf@%a)%'ﬂ: Table 14 Production Laver in Yamaguchi and Oomi Bay
Yamaguchi Bay Oom1 Bay

(Dﬁlf)lif 14 Thsr, DHOEEEIZETTITS Laver Yield Laver Yield
_ . . t/y(dry) tC/y t/y(dry) tC/
o $TRBIEML TV A, ThiZEEFFLE Before 123 1686 658 36
e . Reclamat i in 1956-1961) (in 1956-1961
EEfORLoBRLZLoh3, 8B, #y o Atten (;2 60 6 65) (12 3 5‘67)
HRICHE S EER OB I O0 TR AHEHE 2 FH ';)icflfar'l:tcleon 12.37  4.97 7.55 3.05
fﬁﬁiﬁ’? T:o
. N Table 15 Production Short Naked Clams 1n Yamaguchi
(B) H3 ‘? . ﬁ@@@ﬁ 3 Do)ﬂiﬁﬁo)%’ﬂﬂi and Oomt Bay (lwamoto)
0 B
£15Ch B, b & h Tt BAERY ) OEER Fishing Density  Amount
s N Area(ha) (No /nf) ton tonC
BEmML TV AL, BTk AEEORDICE ) Before 200 Max 7415
71> Reclamation Ave 1076 2502 125
EE%@iﬁ;b'c“%z ¥ &F“E Zrﬂj After 50 Max13162
(C) {AFAT: 2FEAVDEERBOEIZ Reclamation Ave 1162 1347 67
Diffrence -150 Ave 86 11655 -57
F16ThH 5, Reclaimed 150 t877 93
(D) 2BER T AEBEORMELF T —BOR Area (75%) (75%) (75%)
Ty D! (1‘9}%%) i»%&ﬂbf:iﬁ%ﬁﬁﬁfﬁ@?ﬁ@é Tahle 16 PrOd“CUOZ:uOE::am 1n Oom1 Bay(Hiyama)
Eo%ﬂ:ti% 17 CHhH 5, i@i‘l%ti‘ @jﬂ;‘m(_ﬂ:/\*—( ABeach Density Amount Yield glshh
rea atc
REBT63.3%DEMES > T3, Cor (ha) (No./ha) tonC  tonC Rate(%)
efore
KBBEDOEN Tic &k 2 /KEBORL 21.9% & HEL Reclamation 360 9660 4.17  1.68 40.3
After
T, BEAMOFREOBLLE 507 b EEOR Reclamation 160 7500 1.44 0.51 36 1
. Diffr -200 -2160 -2.73 -1.17 -4.2
Homme BEBNTH 5, i, BN TREEY Reclafﬂceﬁ 200 (9660)  2.32  0.94 43.3
BFzb0LLT, Ny ARKORESFIT S NE. AT (58 5%) (55 9% (55 5%)

Ub, Y TOEBRZEBI I 2EEEOH 2B AL £18 Lk 3, CNEQHEIIENITOEER »EB
ELUTEELTWE, LLadss, b ABM T T AERIIMENC (BHEMN) . TREKN 63
BRI KEDAC LY, EUBOEERTHALIBE L COERAE{BRLLLLBD S, BEDY
B OFMIIEMT » 505, EAMIZ, BIF @D i, ETHBRREELTCOWIEEEORIHS. Z0%
WU COEELE LI - TEBTIOBELTHS 5,

4, BIHAOEEEBNOELBTME

4. 1 FHEOEZLN

AN OEEEOEIE, M1 IRT & 5 e, #BIilofER, ETEOLER, BTN OEER 2H
T HLITL > TERD B LK, HEBRIKESWIZZ OMENE 2 HEICL T, B Tick 5



Table 17 The Catch of Fish at Each

Table 18 The Summary of Self Purification and Bioproductivity Cpacitaies

Stage of Food Chain 1n Oom1 Bay

Oom1 Bay
Catch of Fish
kg/y kgC/y
Before F 114395 13270
Recla- Z 120018 13922
mation B 320996 37236
ph 254325 26145
D 185541 21523
W 2704 314
P - -
Total 997979 112409
After F 105041 12185
Recla- Z 62208 7216
mation B 287978 33406
ph 889344 103164
D 147541 17115
W 1628 189
P 620 31
Total 1494360 173305
Diffe- F ~-9354 -1085( 8.2%)
rence Z -57810 -6706( 48.2%)
B -33018 -3830( 10.0%)
ph 635019 77020(295.0%)
D -38000 -4408( 21.0%)
W -1077 -125( 39.8%)
P 620 31( - )
Total 496381 60897
Recl- F (49.7%) (63.3%)
Area B 64841 7512

Total 64841 7522
(20.2%) (20.2%)

F Fish Feeder, Z: Zooplankton F
B Benthos F. D:Detritus F
W:Weed ph:Phytoplankton F.

bl zhPADL QLI TTHIB I2DIT P
b HEREE S @%ﬁiﬂﬂ\?f‘ﬁ) 3 3138 Loss of Topografhical Turbidity Pollution
STEEEERTH O, EAUTIREBAANLL

lost 1n The Reclaimed Area in Yamaguchi and Oomi Bay

Land Decrease 'hytoplankton Decrease Zooplank Benthos
Amount Production Rate Decrease Decrease

Volume Area Waters Sediment Amount  Amount Rate

(10°m) (10°w)  (kgC) (tC/y) (LC/y) (kgC) (kgC) (tC/y)
Yamagu 3641 3478 109 103 0.013 55 1873 6 34
chi Bay (5 9%)(17 0%)( 5 9%)(15 3%) ( 6.7%) (5 9%) (20 1%)(20.4%)
Oomi 4780 2000 143 58 4 160 72 2213 7 50
Bay {21 9%)(20 2%)(21 9%) (18 9%) (55 5%) (21 9%) (28 1%)(28.4%)

Short-Naked
Amamo Decrease Clam Decrcase Pram Decrease
Arca  Amount Rate Area Amount  Area Amount Yaield

(kf)  (kgC) (LC/y)(kaP) (kgC)  (km) (kgC) (tC/y)
Yamagu- 0 95 38600 1236
chi Bay (1 3%) (1 3%) (1 3%)
Ooma 0 03 1200 390 15 9 31 2 00 2320 0 934
Bay (1 1%) (1 1%) (1 1%)(75%) (75%) (55 6%) (55 6%) (55 6%)
Fish Yield Change in Water Quality
Decrease Rate of Change(t/y) Amount (Dcecrease ton)
(tC/g) oD TN TP Oxygen CODTN TP
Yamagu- (Benthos -3030 0 035 -6660 -6.46 3116 18 9 2 4
chi Bay Feeder)

Oomi 7 52 -3010 -3380 3920 -33 50 1338 33 5 -35 8
Bay (20 2%)
Fish Yield
Direct Effect t Effort
hshmg for Elshmg
Loss of Resources

Fishing Area Flshmg Community <
(Loss of Fish /Carnivorus F1$1
living here)

Benthos Feeder Plankton Feeder
(Fish,Shellfish)(Fish,Shellfish)

j
Zoop lankton

Benthos Pytoplankton

Sediment Pollution#zWater Pollution
(COD TN TP etc)

Selfpurification
“\Flow Conditi

Water Area Change (Temporary) Load
?

Reclamation Effect - - ... .____..

T, BEECTHOME. BREOEEERD
b, BEM T OB (THYE) . BB . Unsloved Subject
HROBEMNSS 5, Cﬂ%@ﬁ'ﬂﬂ’i’)\j}k L for Ecosystem Model Simulation

TEREEICEL L TOEL2RTEREE T

Fig.3 Mutual Relations of Each Factor Effected

rOBEINRREZS SV, TOBEINT by Reclamation

HREE T L » THEN N O 28

BEHET 2BE, F19ICRTEHEF Table 19 Procedure of Ecosystem Model Simulation for Evaluation

of Reclamation Etfects to The Remaining Water Body

EBZZ 6N B, —HRDE FLEHHE Change by Reclamation Impact Simulation of Present State

(Concentration)

Tz, BIRORED 5KD 723 R roltution Topography by Ecosystem Model

2RE. »3 0 I3ERKEALTE Loald Flot Predicti(.m of Before and After
%%@fo):fﬁﬁ‘ %%ﬁﬂ ULTae KL Water Quality g?;l?z:ti(l):n(g(};nggzi{ztgzn?odCI
,t@ﬁ%‘%b> 5. i_ﬂgjﬂﬂﬂbci@‘ LT, Primary Product Revlama?i(.)n Effect (Biomass V.Veight)
EUgEE L TR ROEEROR High Order of Diomass Concentration betueen Before
{EBSEmIN s itizd, —A, Product and After Reclamation)  Volume of

BYHA TR, BVBOEEEDOER

Rematrning Water Body

__29__
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LTW5B, £21 3. ®F L ERXOTEHETH 5,
LDEFAE, MOE2—20DFK v 7 2& U TELHD
PENZ 2 RBEEORROLDETL2EAD TS, B
o0 Tid, iR, BE, BT, BE. ABH2»ER
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FOVLEHRE 2RO IBERIIF 22 ICRTRI TH 5,
T T TIRBRABE PRI W T 43 1 EEE R LS 75
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Structure of ecosystem model for Yamaguchl estuary

Table 20 Fundamental equstions of ecosystem model

DC/DT= -KP- (C/(CS+C))-FP + KDD-FD + 2 -DM-(CM-€)/(0 5 M- D)
+ LC/V - ac-Q-C/V - ac- ac-r-08-(C-COI/V (1)
DFP/DT= KP- (C/(CS+C))-FP - KDP-FP - KFPZ-FP - KFP1-FP
- at-Q-FP/V - af af rQS (FP-FPO)/V (
DFO/DT= KOP-FP + KDZ-FZ - KDO FO - W-FO/Z + LO/V
- ad-Q-FD/V - ad- ad-r- Q8- (FO-FDO)/V (
DFZ/DT= KFPZ-FP - KDZ-FZ - KFZ2-FZ (
OFA/DT= KFPA-RA-FP - KDA-FA - KFA4-FA - KGA FR (
(
(
(

~
~

DF1/0T= KFP1-FP - KD1-F1 - KF14-F1 - KG1-F1 - KQ1-F1
DF2/BT= KFZ2-FZ - KD2-F2 - KF24-F2 - KG2-F2 - KQ2-F2
OF3/0T= R-KFB3-FB - KD3-F3 - KF34:-F3 - KG3-F3 - KO3-F
DF4/DT= KFA4-FA + KF14-F1 + KF24-F2 + KF34-F3 - KD4-F4
- XG4-F4-XQ4-F4 9
0CH/OT= -OM- (CM-C) /(0. 5- ZM- ZM) + KOM-FOM - KN CM 10
DFDOM/OT= W-FD/( Z-ZM) - KDM-FOM + KDB-FB + KDA-FA/R +
KD1-F1/R + KD2:-F2/R + KD3-F3/R + KD4 F4/R - KFDB FOM ( 11

3P O W
[N N

~

s ] OFB/GT= KFOB-R8- FOM - KDB-FB - KFB3 FB - KGB-FB (12)
BRI, KEEYORTRE 2 THIH THEL T Ao Rar-2WZ:  SA=FA-Z; SB=FB- 1-2M;

ChEED L. B RS T - RA=(SAF-SA)/ (SAF-SA+SAD); RB=(SBF-SB)/(SBF-5B+S8A)

. e A CREOBIFRINI2Oton | e w05 0e10mE3 0SET
N. BEOHFK BUEAH) OBEOBRERII 14.6ton DM-0.0001 ¥=0.55  Wb=2E-§ ;L0-1.586 ;LD-0.26E8
0=0.16  :FPO=0.04 :FD0=0.D4 ;0$=0.14  ;KP=1.10

NThb, #ITICL b 11.7%DKEEYOR/DhS & 2 KFP=0.05 KFP1=0.03 ;KFZ2=0.03 ;KF14=0.008 ;KF24=0.003 :
N . KF34=0,002 :KFB3=0. 005:KFPA=0.03 ;KFA4=0, 002 ;KFOB=0. 05
EVSKERESBOLNTL., CRIREVCIREL AUNEDHE  SAF=1.0  SBF0.1  ;50-0.5 ,580=0.1  ,KO0P=0.3%
KDD=0.3  .KDZ=0.4 ;KDA=0.02 :KDB=0,05  :KDIt=0.03
KEBORL 5.9% L B LU TH . L858 %DHAT  -0.01  XD1=0.05 ,K02=0.04 ,KkD3=0.04 :KD4=0.04
. KG1=0.5/365 ;XG2=0.5/365 :KG3<0.5/365  ;KG4=0.5/365

HY, ChE< s KB THEYIHANCOOTE ZHITT (oa-1.0/365 :X6B=0.25/365 KO1=0.0 K2=-0.5/365 ; 2 =0.8:

VA FADBENENT A LR b NG, Hisr i (98705865 iK04=-10/365 St 00 Saf=0.50 ; ced=0.50 ;
o a

BT #OAME

Table 22 Results of ecosystem model

Table 21 Various factors and parameters of ecosystem model
_ X standing stock
BPHER—IZLTBD ., KE 7.1 . volume (n?), water depth (m), mud depth (m) casel case? cased
0, r-08 rnflow rate (n/d), diffusion rate (m?/d) { N mg/n® )
g, 71> :
HY) 58 % DB IR DM, 2 : d'ffusion constant in mud (m2/d), porosity of mud nutrient 167 166 128
. W W0 . SS settiing velocity (m/d), sedimentation rate (mfg)  Phyioplanktoen B9 40
R-Z
WA DI FE (K10 LD, LC : pollutant load of detritus, or nutrient (N 9/d) zooplankton 9 $ 5
B) 2EHL T3, B €0,FPO,FDO,CS . nutrient, phytoplankton and detritus conc. detritus 5% 58 3
° of open sea, haif-saturation const. (N g/m3) fish(groupl) 38 40 20
it bfi@_\iﬂlﬁfﬁ ¥ KP, KDD, KDM, KN “production rate coeff., decreasing rate coeff. fish(group?) 6 6 3
of detritus in weter, n mud , denitrification coeff (1/d}) fish(group3) 58 63 40
E‘@E“_ﬂc 2 6 DTH KFPZ, KFP1, KFZ2, KFPA, KF 14, KF24, KFA4, KFB3, KF34, KFOB fish(groupd) 14 15 8
(KFXY) . feeding coefficient of Y on X (1/d) clam 51 59 32
[HIN ﬁﬁgﬂ\{b;i@ju KDP, KDZ, KD1, KB2, KO3, KD4, KDA, KDB : decaying rate coeff, (1/d) benthos 49 53 34
SAF,SBF  : space capacity for benthos, or clam (N g/m?) sum(fish- ) 202 236 13
NOFE (C) & LT sa.sso . space factor for benthos, or clam (N g/m?) (ton ) 12.9 146 8§ g
; KG1. K62, K63, KG4, KGA, KGB : harvest coefficient (1/d) ' ;
%o I BOERREEN ot kee. ka3, kod : transport coefficient of freh (1/d) 98¢l ‘”“e“" °:“2- before
ac, af, ad ; transpory efficiency of nutrient, reclamation with present load,
W2 EIFE (B) © phytoplank'ton, or detritus cased. past

BTG AIIIKEEY BT A EBEE L 55,
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TAXEOBEIC OV Tid, BAUEBRCHUSEY ) OEERLFEBME LTL 5 A, THCHEERCAE
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BHL B LV S KIRBEMEEZH O, FHUOBHBICED L, £ OKEBFRORAEZILL-TIE, 2o L1
FEEBICFEIZRLDDZNE DO TH - W AJEESIR Y OFI %2181, 1o, BN OIS TIE, &
REFEICELEITOERBEFAIRIAY I 2 b— Y s VHEREETAHEVBEZELAOLNSE D, ZTOEHZ2RL

1 E 231 ¢ ﬂ%@ \1 a @’Cﬁ) Table 23 The Summary of kvalualions of Reclamation Effects to the Remaining Water Body
-0 - Ny

Volume Are Water ODality T'hytoplankton
b ~ giﬁﬁfﬁmﬁiﬁi @gﬂﬁ i’ﬁ\‘ l/ 1lf‘unc g\zmount (,i)(v:e Amount TCo:c AmouanCo;c Amountl\mounl P[rj(lz?:c"l':):;:y
T B . % 0)%5%‘ @Iiﬂﬂ‘(@@ Yamagucht Bay (10m) (10m) (mg/l)(ton) (mg/l1)(ton) (mg/i}(ton) (7:}()3) (kg() tC;Sa tC/y
=Y N gg?l:’:‘““o“ 61958 20446 1 90 110 8 0 27 15 8 014 816 40 233 066 112
iﬁu{&@&@%@%“ﬁ%ﬁfcgé &‘ After 58«!‘]7 16968 3 78 2204 0 84 418 7 015 87 75 437 124 210

001 059 35 204 058 099

== - Difference 3641 3478 1 88 169 6 0 57 33 0
COD. N, PEESTZ/KEIZENL gom Bay
Reclamation

BICBWTEILL., BT 5 2 7 sefore 21780 9900 1 40 23 210 3570 0020034 40 068 066 052
23

80
After 17000 7900 1 38 350212 36040020003 75 128 124 0,98

b UIRIEICHEEML TV A, N2 Rk Ditference 1780 2000 0 02 03 0002 00340001002 35 0K 058 046
Zoopankton Amamo Laver Short Pram
> 71> Conc  Amount Area Amount Ratc Yield Naked Amount Yield
AIEILXESFIZ PP UL T E (mgC/m) (te/Y)(10m)  (tonC) (tonC (tonC) Clams (tonC) (tonC
Yamaguchi Bay /Y) Yield /Y)
0ii§ﬁ4ﬁﬁ§‘c73’3 'C(,\éo D f)%ﬁ) Reclamation {tont
Belore 200 1,17 715 2933 94840 1 68 1Y)
Xhid2~3fFIIEmL, { AF A Ater 375 219 04 17 499 6 b5
Ditference 175 102 711  -2916 -93301 4 97
TR PEDL T B, AMFED— oo Boy
Reclamation
N = - ., Before 200 034 267 35075 35075 262 311 185 075
BOBERICONTIE. BT 7V atter 375 064 004 19 19 567 671 144 051
Difference 175 030 263 J5026 -35026 3 05 36.0 O 41

2 b BREORETARBICEN U,

Fish Catch{Yield) {tonC/Y)
B

ZOMORPETEOPHOILTLE (v w0 T 2o T

2 Reclamat

BH 2EELTHH0 %OBINE e 031215 261372 139 1321124
. _ After 003 01917 11032334 72 122173 3

o TWh, LUy (IWEABTIZY difference 003012 44 771-38 67 10 60t

T al—T 3 y%%ipﬁi“;‘i 5 Lcﬁ Amounts of Benthos are estimated as the same before and after reclamation
Amounts of Amamo before reclomatiom are not known

HRENPZEICNRIZNT, BT yr;;;:zr;m::d 7 Zooplankton feeder, B Benthos F ., Ph Phytoplankton,F , D Detritus ¥
WA U THIE O R EBO L % RIZGE. KEEYZHEGHIIKE-TWV5, -k bAREENEZAN
g, KEEYZBEENE 25, 2, FEBETLHEOKE 2 LF 2 /D Ik, BV OEREOEL
REETHCECPEOETHEICL 2EBANEBERL2EL BT A LE->HMESEIh TV, Kb
KL, RFFROBMETI DI, ROFBROBEERZHHI BTV, TIBDHTEL ESHOE
»ERLET,
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