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JEREMOT v~ G255 L LIEGLMET L ClE, 7T~ EORKEERICE & BFREILIC, E
RBUF077LL B @<, EDOERO KR D, KIEB L REFOKIE - Hoy OMAE HOE THHT
EHZENHBI L (FRL)-6) o 722 L., AIEEMINERIZONTIE, b%KETHETIZ RN -
oo WRIEERIGE & BFEITWT UEKEE LTINS 225, Aid 3K X O & i
M3 2—7., %EIXBDT HEm B3R S,

GLME 7 /L D B I EAE U724 B B8 0 R 22 28 BIC S W TIE, e RO RIGR, B
frEILZ WIE CEVEN S 5 2 & RAOLE BICR TG T, Bl S I R AU TR

WEIMDN B D 2 E R BT o7z (K(1)-16) o

#£(1)-6. ERMIOT ~EHITE T DAERRKIE 2 &I H5IE & BT ZIN o B

SRR AKTEm) | KR LSy | y Ul R? p
B KA IR 21.7 38.5 30.4 -783 0.983 0.164
BifE & (gDW m™) 72.8 -21.5 -3.99 520 0.771 0.003

X (1)-16. £REREIEZ R T T ~EDOBREK ORI EME RO, b EEMICE T R LA UIE, T
JERC B T % A& (g/m?)
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JEE DT ~ S OBAFE RO T EDAEYRIT, TELNOMAR TRERERL
R LT, KR, M, KIRZMSIEE L UCHIH L7ZGLME TV TlE, 81 2 FOEBNERIR S v,
T EOEMREIIKE LT U, Wy TN T A 2 EAVHIB L (FQ)-7) o JEGERIC
BIFL27~EOHBIFEREBEAROERIGERE S L IHE LT ~EDOAEMEDZEM5ARIL,
B WEEEB X O, Wodticamnroz (XK(1)-17) .

F()-7. MO T ~ 5T H AW E &R E R o B %

H B 225 AKEE(m) | FHHS | y Ol R? p

AR (gDW m?) -89.5 12.8 -132.5 | 0.386 <0.001

. 300 gD m®

- 0gDWs mt

(X (1)-17 BB D7 v EOLEYE (BAF &) OZ2 M2 2O FEAMmLRS R

— I, T=EDONARLHERITKIEOE ML e E & LICH DT RN TRESH
DR RS L ERICB W TR AN KR L M L2, WFho 7 <85 bl 5K
VEL~2m 2 D L B IR OB 0 A3 5 2 & B KIEICEE D ORI LA kO HI R EX T
<, WCEMEICB TS TFHED R ML ANHIRER E 22> TE0®, ZhBNKEEDED
A SO LI RBENEZEZ b D, —FH . BETEMIC&ERIEE IR & B4 & 08 B 5 Bk
LA LB W TIRESEM RIS, T~EROMNAEIE CRIRSLEIC X 5 WE
ALV EREHE LT D00 L n®, kil Td 2 IE R - B o/ R, MR
IR 2 KIED BB X OE S OIR TR NA KR RCBEAAREOHIKIC > TW D AT EZ R~
W, L L, EREHTHALZ2o0 BERIIR OB ZRT 2 L0562 OEA#EKIC SN T
BB TIIAH Th B
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RO T ~ B OLZEMEIT OV T, 19674 LA D 7 ~ EFl A2 D & B EE 7> D Z2E BRI REAT L
TR B MR LE LTV D 5T & BB 2 & < AR E 225 AT 0N R R A I ' Y A
ZARIZHM LTS T EAHBI L7z (€(1)-18) o &, FIKRACEWHE R 2% 1T 5
BIEEHANF AFED TR, PRSIV ZEL TWDZ 2 THILE, L LFEREIZIE, Wl
DEBEO RPN Uiz R EMEOBAILRD b g oz,

144°51'E 144°54'E 144°56'E

PREIGHFGEEE
GRE Famlc E{k:5
£ (75 )

l:l Mo seagrass bed

Vahe

] i ; i, — 5 times

.4304'N— iy " T 4 times
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: ! 2 times
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Mo change

43°2'N+

B(1)-18 JERD T = T 5 OAf AR & IEAEA O & R K o 22 [ 28 5

BHETIEMT ~ T HWIEE T~ T H B 020024 ~2007E 1281 2 EER 5 b B 22 [ 2
= TRES AL (K(1)-19) . W FEED OMADIE D 23, BRI L 0 Ke 922 8) 23
DI HELTWABHEBNFED b,

-

B(1)-19 HAEEEEFRGOBME TH~# T LBICRT 2T ry b (ERFREE) ICB0 257 v Eil
AEDEE (AX) . BRRVEDIEELIRES RS (ZEENMEN) Z & 23T,
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HWRBEERTBHM T ~EHEO~ 78Xy N ABEICOWVWTIT., 2R T2 HEENRE ST,

ZERENKLE . SV THMEE, KEBHOIETH -7,

Y7 uRy N ADEEITEDZEMA T — BT O EOHE & EDOMBE Z /R Uiz, tHELR
BOIFA S O JEH P EAELSMD X 7 — /L TR O EZWE Leha Ik bmrole (£(1)-8) .

RO TN TOZERA 7y — /L Tl RO L L IEOMB 2R L, HBEREIT

EAIOM TR A E o7z,

A AT H L O

~ 7y M AOEKEEEZSHEERRITIVT N OEEREOLINMEE EAOMBEZ R L (K
(1)-20) . T72bb, BELEMAICEBWTEY BWEEZ R LTz, M EHIL., K& I AN E

Mo RN o OfFRERE., Thbb 7 ~EMAEOHFHRH & EOMBEAZ R LT,

AL E T VA K DT LD . w7 o N X OEEREE SRRV 2 A 7 L g B
AR E LGBk bEOERNHATE L Z LB L (RWQ)-9 . — 5. gk

EOEBBRBITTETNVOMBEEDR EICEB L 2o T,

#(1)-8. w7 u~y hAOMEEL ZARESREA T 2 B A O OB R, W O I EREH SO )

PHIM~50mE CTA 7 — V2B I THIEL TWD,

HIpDEMAr— iz

H 25K B 5B (m) df F p r

<~/ uXy N ADEE
1 1,28 6.57 0.016 0.436
5 1,28 8.14 0.008 0.475
10 1,28 12.28 0.002 0.552
15 1,28 17.84 <0.001 0.624
20 1,28 15.60 <0.001 0.598
30 1,28 13.36 0.001 0.568
40 1,28 8.45 0.007 0.481
50 1,28 8.50 0.007 0.483

VT U BRRE R
1 1,28 12.74 0.001 0.559
5 1,28 19.12 <0.001 0.637
10 1,28 22.40 <0.001 0.667
15 1,28 18.02 <0.001 0.626
20 1,28 13.60 0.001 0.572
30 1,28 12.91 0.001 0.562
40 1,28 9.93 0.004 0.512
50 1,28 7.93 0.009 0.470
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B(1)-20 REBEETEMN T TSRO~ 7 m X2 N ADBER X OSHREIREIC 3 2 i Fpk B o 2 8)

HREDHE (A B) | BLOMAERIIH T 257 ~THAEDFHMEHOZER (CD) .

F(1-9. w7 u Ny P AOMKE L SERESREA T 2 g B A O O R, W OB T EREH SO )

FHIm~50mE TR — & L3 FTHIE LTV,

HHOZEH GLMET R2 df F p AlC
~r7uaXy NADORE
Dn = Veg +Cover.in.15m.2006 +CV.5yr.at.15m +
Cover.in.15m.2006*CV.5yr.at.15m 0.333 5,24 3.89 0.010 626.524
Dn = Veg +CV.5yr.at.15m 0.222 3,26 3.76 0.023 629.520
Dn = Veg +Cover.in.15m.2006 0.370 3,26 6.68 0.002 623.204
Dn = Veg 0.223 2,27 5.17 0.013 628.620
VT Y SRR
Simp = Veg +Cover.in.10m.2006 +CV.5yr.at.10m )
+ Cover.in.10m.2006*CV.5yr.at.10m 0.478 5,24 6.30 0.001 54.042
Simp = Veg +CV.5yr.at.10m 0.441 3,26 8.62 <0.001 -53.603
Simp = Veg +Cover.in.10m.2006 0.517 3,26 11.36 <0.001 -58.020
Simp = Veg 0.387 2,27 10.17 0.001 -51.734

Dn: B Simp: > 7 Y U ERRE RS, Veg: WA ¥ A 7, Cover.in.15m.2006: £R£E M1 5 )& PHEL 2 15m (2
BT 2 MG ; Cover.in.10m.2006: £ 4 M58 BHE AR 10m (2331 5 #E B4 CV.5yr.at.15m: HE4E M
JEPRE AR 15m 231 5 5 £ O ZE TR % CV.5yr.at. 10m: R4 H G & PH B 15m 1281 5 5 EM O #R

%
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MROOLNDLZEMAT—VRRETE L, £, 7T~ ELOZEMOMORRIEHRZ Y AiLDd
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NEDORRIT, TEHICBT LEMWEBHREORELERMTIZIB N T HRF2EM A 7 — VKL
EEETOLIENATHDL 2R LTS,

EEREMTHEAE2 T o447 Fa o7 ~EHBAAKERCONTIE, 9. N7 F 3 TOKRF

IR D ofiiEk. KEEOREAR, 7T~ EOBFRER EICOWT, MRS ERD T2
(X(1)-21)

1\79‘3'7®ﬁ1ﬁlaﬁ ﬂﬁﬁﬁ(ﬁ%etc) FREDHRER

rj 000030 1303 i) flh -2 9y
=3 ? R
= g - Lot

2444

X(1)-21 EFRBCBT 2447 Fa vopfhiingk, BLIOETNICHEELY 52 2 REER., £HFHER
D ZE R 4y AR

— AR E T I L VRO T E RO GBI 2447 T a v OFESHERYIL. KA
WCoWTiIE FigoXTcERINT,

y = U{1 + exp(-2)}
Z=0.932 - 1.39A - 0.138B - 0.633C - 0.198D

7272L. A B, C,DIZZNZEI., OO, BIZEDE)N O 5 O, B OBA TEE
L7=/KiE. 2010 46 Ho 7 ~EHEFEELRT,

—FH . REKBEOLT AN TF a vOESHERIZOWVWTIL., FROETFTADEEET /L & L CEIR
7.

y = 1/{1 + exp(-2)}
Z=-0.190 - 1.73E - 0.0620B + 0.298D

7277 L. ElZED S OEBED K Dby & O BHEE O W5 O BHEE 2R3,
Bl £ T VIR A A2 200m A v Y2 TRYJ S 72K - TOMSEREREZ LTI b L,
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D HEREOK DA S O FEEE DTN OB A KREEEL, FOKATTIIKEORE, k% T
X7~ ENAAOREL KRE N EAVH Lz, EEBIEA I A KB FKT 2720, 7
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KM BRI W THEEEEN GV OIL, LRV - B2 on s L5 2 &, HER,

TIHNIDOHRAR DY, KO- DITHSEEDRNE ZAHZ2FHALTWAEEDEEZLND,
— 7. REiK&IC %M@K&@Fﬁfff%4# WDIE, KEEKHTT ~EDOBRERENL VIS
DAEBNZEF LD Z & FKANCFIA L T o /NNIRFKICZ D FIHTCE 202 L
Eizonb,

INLDORBEITEROBRELEENCE D AN F a VOEFH TR, N— KU v Fr 7R
O ay T —OREBHER L L TERTES Z LR ESN5,

(6) 7~TLHOEMRREEDZERMFEEDOB R « AR ML

T T—~ (1) VT T—~ (2) THOLNET ~EHOAERREIE L EMSERED - Y
ﬁ@%AmJM@#% JEREWMOT ~E5TIE, BiffiE, ZEM., ABOBBIZRMEICER L
7ot VS WO O KRS H s B R wTV%ﬁémwhuﬁﬁ7/7ﬂﬁ< SR O O ] P A
Azw&m EMHIB L ((1)-23) &



B-0910-29

\?,
1 oA
b

FPREHBRER (REE) | |~ WRAFEECLS
b

\ PIERIMTHT
(e

( FENEEORETYERERRE
- (DWg/ i)

= s
\\- ,
LS

3 [ R0 or RERM

=
£ gaw m

R K
-

TIEREFE. REX. IMSHREDIER
ZH A LI=7 <15 D 22 R4 REET (i

H()23 7 vEBA R, EE, AUEOBERSHIEE A L ORI IR T < 505 A1 22
AEFA
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(1) BZEHNESE
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ARERECHB LT ~ELT — X _XN—2A0EHICLY, SEIERFEMATF—LTOT
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~ELOLEE L O TEREERNOMEMBELH ONICT 22N TE, ZORRITY DT
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ﬁ#%%ﬁ IR 2 2 LIk, T ELOLERBHRGITMAZIT > FIERHBE S, K
L, BERO FIEPICH A MR O T ~ T2 b 0 22 MG ISR 21T 2 5 8T
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(2) BEBHR~OER

AREEIZLY, TERBICETIRGOIEIERRERLIXATOT — XV — A BEEHIZE
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R WM M T TV 5,
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HERER - EMBRRMETE RO T — 2 X— 2B DBELE D H AL TV D 08 AW FERR TR ik
DZEFMEBRORMIRE LTEIRRT 2 2 L HfF SN D,
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HESEDFET, BUETZ7 4V VBT 28 RET — 2 . ARREMERELEHT TH D,
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F7E 434 : Patrick Bourgeron (Plymouth State University)
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(3) EEELFEMIETnY =7 b [T ~vEEBRR Yy MU — 7 (Zostera Experimental Network) |
AFZE{CEE 2« Emmett J. Duffy (Virginia Institute of Marine Science)
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(4) EHEERERHFET vy =2 b TEE) T 21 O 4w (Life in a Changing Ocean) |

W1 F 3 - Paul Snelgrove (Memorial University of Newfoundland)
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[Abstract]
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Ecosystem function

The present research project aims to develop and establish an integrated monitoring and
evaluation system for major seagrass beds in coastal areas of Japan by combination of field
census and remote sensing (RS) /geographical information system (GIS). To achieve this goal, we
(1) established a broad-scale information database of seagrass beds, and (2) analyzed
relationships between biodiversity and ecosystem functions of seagrass beds.

The database is designed to contain field data on seagrass beds at different spatial scales.
Using the obtained data, we analyzed the spatial variability of seagrass vegetation within
heterogeneous seagrass beds in Tokyo Bay (Futtsu) and Eastern Hokkaido (Akkeshi-ko estuary).
The patterns of temporal change in seagrass vegetation area varied greatly among different
seagrass beds within a region, and even among different positions of a single seagrass bed. The
asynchronous dynamics within different areas of the beds contributed to overall stability of
seagrass vegetation in the whole area.

We then carried out an integrated analysis for spatial evaluation of major ecosystem
functions of the seagrass meadow (i.e. plant biomass, productivity, photosynthesis ability) by (1)
relating variations in the ecosystem functions by environmental variables using general linear
models and (2) interpolating the model prediction based on GIS-based database. The evaluated
spatial patterns of the ecosystem functions at seagrass beds in Futtsu, Akkeshi-ko, and Furen-ko
varied greatly and the variation was partly explained by the different combination of
environmental factors such as water depth, the distance from the shoreline, water temperature and
salinity. Using the same methods, we evaluated the spatial patterns of macrobenthic invertebrates and
whooper swans using the seagrass meadows.

The laboratory and field experiments controlling environmental factors revealed that
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variation in morphological structure of eelgrass bed was affected by depth and current gradients,
but not by temperature variation. In the analyses of relationships between biodiversity and
ecosystem functions of seagrass beds, the seagrass morphological indices positively correlated
with the primary production of seagrass beds and moreover with those of the seagrass-associated
animal community. The resultant variation in eelgrass morphology led to variation in species
diversity and biomass of fish community in all regions, suggesting that the seagrass morphology
is a good index of seagrass ecosystem functions and biodiversity.

The structural equation modeling revealed that the suitable characteristics of seagrass
morphology differed among fish functional groups. The fishes found on the surface of the
seagrass beds preferred beds with low seagrass density and high shoot height, those inside the
beds preferred beds with high density and high shoot height, and those on the bottom of the beds
preferred locations with low seagrass density and low shoot height. We interpolated fish biomass
and diversity into seagrass distributions using regional GIS databases and the measured relationships
between seagrass morphology and functional diversity and fish biomass.

The comprehensive evaluation of multiple ecosystem functions was finally made
using the evaluation map of each single function developed by the two subthemes. The
monitoring and evaluation system developed by this project is already utilized for various
projects on conservation of marine biodiversity and sustainable use of marine resources, and will
be useful for decision making for coastal environmental policies.
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