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13 Okinawa
—= & Prefecture

B[22y T (About Okinawa Prefecture)

B PEBRIIT7TOT7REDEA
[ZH-oT. BRI EDEREmRIZAET S
Okinawa Prefecture is on the eastern
side of continental Asia,and

the southwestern and of the

Japanese chain of islands

B FEFE1,000Km, FEL£9400KmD i
HIZK/INI60D &R MM o755 SR

This small island Prefecture, a marine
area of about 160 islands big and small,
Is about 1,000km east to west, 400km
north to south

B AOF#K1405 AN (BADBRAOD
1.1%)
EPopulation : about 1,400,000 people

B EXREE
- EIRFEENIZE
- B2REEMNLE
- F1REEF0AZIFRE
- B BAEZEDO Y —ERENEA




2. HEEOBEAIRE
Okinawa Prefecture’s Natural

Environment

B HATH—OFERFHESIE
Japan’s only subtropical climate

B [EE, BESDICEYMBERES
OV s

Coastal and marine areas alike are rich

with biodiversity

, u 222@#35,..\.: Mfr%( HEE
- EfEE R A RARLZ 5@

: IEH: E?E'mnan_.\ 47*@
. %*E nnl:lEll_.\ 55*@
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3. HEEOEEIRE
Oklnawa Prefecture’s Regional Marine Environment

B A OFHEORERIZIE, >y 00—
THHFELTWAHENH S,

/_II:IﬁB‘VD/ J_( f"?ﬁ\%):F,F%( (.
ZLDEYEDPEEEYHIEREIN
TWh%,

B FREOBEREOTLIDE. Y
OEERER

A feature of Okinawa’s seas is its

coral reef ecosystem

AL

B ARICERIHEHYT400
BOA. $380FEL AR

Of 400 types of hermatypic coral in

Japan, about 380 inhabit Okinawan.

B PEEBE0EEYTHEOmIBEIL.
LEDH80NELHDH S,
-2 [E 35,3453 ha
,rlﬂff%kr 28,235.0 ha
(51 . £oRBAEEREERAE)




4. DD ®RE
The Role of Coral Reefs

EMZHMEDB®RE  Conserves manifold life forms

EEGAEOBNGTE)DER  Resource for industries ( fishing, tourism, etc.)
MBERIREICLKD/KESEIEDEE  Circular supply purifies the water quality

S HEEE (RADMAKIR)  Disaster risk reduction ( Natural breakwater )

ZHEAFELVDE A haven of peace and relief

Mt =T -ZHBEWHEDIR A source of culture, art, and educational reserch

HEKIR IR D 151R Barometer of the global environment



5. HEBEDOYITEDOIRK

Current status of Okinawa’s coral reef

&

B 1990FE(IC, REBEFAYVIEAEEZIT T
I;%‘ ?L—%l:?ﬁ(Té%ﬁﬁﬂﬁﬁéﬁﬁb‘“ﬁbh’cuﬁ
27,
B 1998F HLIRR. 2000FE LIEA T D KRKE
i ga
Coral bleaching in 1998, swarm of
Crown—-of-thorns starfish from 2000 on

HoIdREREZDIKR
= Status of coral bleachi
B BREIDEL, AR ER R EARE, T el o

We need to understand present conditions
and make countermeasures based on area

HUOdRERFREBREX
Information improvement project
on coral reef resources

(20094 ~20114F)

BERE BREAEEY L IHERR - 224000 15—



6. YUOdEEREHREBERSE (HIE)
Information Improvement Project on Coral
Reef Resources

n RREEELHOBRNE. KhERE BB por® posi
Almost all of Okinawa has inclined reefs; reef P TT
survey completed 23
m FRIEESFZE Survey to fully understand &
the situation ‘k*
B ihig O & DIEELERAE ACTARENE ol
Observational study into the reason for . Cl

disturbance of each area MoB -+ PoxB "Q W;B p(;(s

PorB. | o) S N

EARER S

manta—tow survey

. -
e 5'_‘1

5~10%

10~25%
25~ 50%

Bl T5%

T = 1005

PBRY TR
Map of Okinawa
Prefecture’s coral.reef

Z=—Eb;F Crown-of-thorns starfish

TUBERABET29120m$HB =Y . ARV F v k 2~10 @&
EAE T15950m25H =Y ICBRESn-EHFE & 10{E#LLE




7. RAERR (PRBRROYITDHRN)

Survey Results ( Status of Okinawa’s Coral )

#iL
g e FEE IE N ‘
oKINagA ERME AXE  IZENA RE =t A\EL  KEBE KR
KERAMA KUME Is {#2%4  AGUNI  MIYAKO YAEYAMA HATERUMA DAITO
ls HEYA &=

TONAKI
A& EERE (km)  Survey span
(22, 130km) 580 172 63 94 12 495 600 17 37
CHLOwESYS
Degree of coral
coverage:rank
25%LLF  Under 25Y%
(IELY)  (low) 1% 1% 1% 1% 1% 1% 1% 1% 1%
25%LL E Over 25Y%
(LY (high) 1% 25% 46% 12% 29% 26% 45% 37% 25%
FHOBIEEEMDARIEEE I T DEIE %) #57F Percentage shown against |isted value divided by survey distance
[J-> T3] Degree of coral coverage

4

| 50—75%

(]



8. HFHEDYVIRELIRIER

Reason for disturbance of degree of Coral
coverage in Okinawa Prefecture

PREEHEOY Y TIRE. 1970F N 52010FCHTT. REENICHDEFED
(ERICHD

All of Okinawa’s coral reefs , from the 1970s through the 2010s, if seen
from the long view , have shown a decreasing trend

B 1972FDREHBRTIE. REFHO Y UITHEDFEHEHI40%EE

B PSRRI DY U IHIEBEILL ENHREL0% LT TH S,
PRREOUYIHRER. 72 7. BEIRR. TIERE. KBOELICKDE
SHEEEEZITTI\D Okinawa’s coral communlty has been
Influenced by multiple factors: Crown-of-thorns starfish, the bleaching
phenomenon, soil runoff, water quality change.

B ZhTEUVEUAZERTAKEREL TS,

19985F D HILBEE (LB E SN I HEANKBESIERNBEELEEZ -, (J\

EILUTIF2007FIZHBIERENFREAELT)

B FREFEHIESEHIHNEITINT1995FLIE., FEFREKEZFEDLTNSA, Bith
HoDFHEIMERAREL TS,

B 1972 £/M52007 EFETIZ REDEHITEHICKY R+ EFEIE3,155ha i KL . %
DT BOYUITHEIEHRBLI-EZEZ DN,




9. UUOWMELIRELERADE R
Related to Reasons the Degree of Coral
Coverage was Disturbed. ..

HE ¥ 37T Landfills
=
Red (anq other)soil runoff Crown-of-thorns starfish
i S i H F=t bF A=t b7
= >

e
i

JEE AT 4 {|- ¥ £ Bleaching phenomenon
< >

Degree of coral coverage

0

1960 1970 1980 1990 2000 2009

Pattern diagram showing the degree of coral coverage surrounding the Okinawan islands and reasons
they were disturbed

2—5—1. PREFALICE TS5 IRELHNCEAZRDEKXE

1970F LIRIMNL AL REPLAZEMT KERLE . BIEBRELGEN-UURELTEY., HBRDY
VIAKEBICATAMN>TEY., HEKXI70FERKLAILY KIGIZEEIAATINS,

Before the red soil runoff, Crown-of-thorns starfish swarm, bleaching phenomenon and other
frequent occurrences before 1970, Okinawa’s coral reefs were continuously loaded. From
before the 1970s there’s been a huge drop in the degree of coral coverage




10. HEROMYEH

Okinawa Prefecture’s Efforts
QY TERE. AT HESE
R

Coral reef conservation, Crown-of-thorns starfish
Department of

countermeasures, etc
Environmental

Oi'f-:l:%,“ﬁ.ﬂﬂ B LE 3 5
Affairs

Red(and other)soil runoff control policies

.iiil.BR, B=1E Ry LE % 5§

Global warming control policies

@ AR EF AT (Yo T)

HhiER
Okinawa
Prefecture

RWIKESD Special harvesting permission(coral)
Department of R
Agriculture, OF—ErTHE ]
Forestry and Fisheries Crown-of-thorns starfish countermeasures
@B SDFRLTEFHIFIERE
Control policies of red(and other)soil runoff from
farmland

XALERIEAF —YEB
Department of Culture,
Tourism and Sports

Q@YX LHE

Promotion of ecotourism

T AREES | EZ=b3icH ¥

Department of civil
Engineering and
Construction

Environmentally responsible embankment

@Y THEEXE Coral revival project




11. AT KERAE

Crown-of-thorns starfish

n 1940-’EEBE h\bﬁﬁnﬂéh’cmé
Confirmed circa 1940

B ZHMTHRAELTLSD

Swarms in various regions

B RsREZHRYRLTLSD

They are swarming again

FZErTREREOHMZERY
Indicates period of Crown-of-thorns starfish

mE
year(AD)

B R
AKX

kerama
kume

ekl

okinawa

B

miyako

JNELW

yaeyama

1940-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85-89

90-94

Sle-LK)

2000-04




12. BEABEMRIZETEA T3
Crown-of-thorns starfish countermeasures in marine park area

B EROEI-EEAEGEET1,986hah ABEIRE) D56 iEE A BMEK1,596ha
[2T. 19745 ~19994F D255 . RIETDHENZE T, A=ErTEERRZEE
- EBEHE (Project amount) :3{86,344 5 2F M (¥363,442,000)
- FA=ErTFEEER# (Crown-of-thorns starfish exterminated)
:16957,725PL (1,697,725 Crown-of-thorns starfish)
: BRALARiEh ABIERADF-Er BRERELE

«Image: Nature park marine park area crown-of-thorns starfish extermination results

300000 25000
250000 Project cost(in yen
° 1 20000 (in yen)
Number of
crowrg)zztrrﬁ:]n; E;sélarflsh 200000 | =
| - 15000 H
= t*
s@% 150000 e
= 1 10000 ﬁ
100000
50000 | 1| Sy
(0] (0]

m BRERE —e— F=XE Year(AD)
Number of
crown-of-thorns starfish Project cost(in yen)

exterminated



13. BENLGA=EFTHED
Comprehensive Crown-of-thorns starfish countermeasures@®
B 2001F KA ESEIRVERMESEALBHICEVWT, A ZENTARERE

L. YO EgrIKiRICEoT=,
B 2002 E R AR EX SRR EZERAL. REMLGF —EMT X ERE X
LIBEDA=—EMTHEDRER Reflections on past crown-of-thorns starfish counter

measures =E:’5“J‘/7“I:J:U~ XE%
D KEREORBRICEBROLR (FEDHEE) ‘> HEABHCRET oL

ORI ENT= W o
After confirming the swarm, extermination Through monitoring, an
plans(securing funds,etc.) began late early grasp of swarming

Q@ LBXRGYIBEFOBEFRETHIEL: (HiEE IS necessary
TR :ERBIEERYAFENOF)

Tried to protect the entire coral-reef-holding ocean,

a vast area(insufficient strategizing: extermination ;;g;%ﬁiéﬁﬁw

area wasn't refined Setting a: marine area for
® EBRRLI=A=—ErTZIEL\EIFR3AKI1ZE-T-T- - el
. WELI-BRATHOAGA S (M5IEHR o focused extermination i
~EKICE-TIIEENEE y

Because a “buyout method” was used on exterminated
crown-of-thorns starfish, a through extermination was not
performed(thinning result: abundant prey for remaining individuals)



\ — —
14. BEWLGF_EFTHED
Comprehensive Crown-of-thorns starfish countermeasures®
(2) =R T IZLHRBERREY T OHEBRADBE
Understand the state of coral damage and swarming through monitoring

B FREZHRDLELT, I57ROEE Y/ -T)0) [CEHEBREREERK

With a central focus on researchers, preparation of an observation method

of 15 minutes snorkeling at the ocean’s surface

B EMRTHESTETEDE=RI VT FEDHEIL

Monitoring techniques even non-experts can do established

(AT ESRET=2T7ILIDEKE

“Simple Crown-of-thorns starfish Survey Manual” drawn up

(3)ERERBIHDERE Extermination area set

. '%B W%I I) 7'7‘] b\eo)ﬁﬁrg##lgﬁ Aust be protect Q
Focused extermination within the extermination area FERE

B ERTEHAIFELERMREAICELI-T)7DERE

Set area according to extermination ability and Aratios
securable budget

RERBOEZFDEA : SR

Introduce the idea of conservation areas ] 5 Want to progect

[F=ErTHARSA4V 1DEKTE H REREOEZS

“Crown-of-thorns starfish Guidelines” drawn up Idea of conservation area



15. BEMNLTA=—EFTHER

Comprehensive Crown-of-thorns starfish countermeasures@

Kerama Islands’ most

Important conservation areas

@NSHFH B EE{R2 EH, (FHE100m>X100mLP) |

60

S0

40

() EOLNG
&

Degree of
coral coverage 1410

517 WEEA R R 2R Fﬁﬁl{tﬁ:ﬁ”ﬁgfﬁﬁciﬁiﬁ FZebFOREL | 20045 LUE

B l

!arsmm > o
S

2003FEHS52005FICHITS.
EBRAFIIAREERSEMEFEFESEZMOY - ORMEO LR

Comparison of degrees of coral coverage between protected and non-protected areas
of the Kerama Islands between 2003 and 2005

PHEE
e 4

BERBIIETIESODREXE (REERERE) ZHTE
5 conservation areas established in the Kerama Islands
(most important conservation areas)

B BRI U7 NERERMICERRRLI-=CE T, SMREREIC
HARTRERE TV VT FRESNEEHRESN TS,
The report on this page says through comprehensively
exterminating within the extermination areas, coral within
conservation areas has been preserved compared to
non-conservation areas.

Protected area

[ eEEReXE
- RS X i

Non protected area

218 BH—E=-SHEsE— 4
HEBSIUERMERICS
Y ORIt aF%
FEZEZEASANESTHENF
2006F3AEfT ST

20034

20045 20055



16. WEDY U IRREDIRY HHA

Current coral reef preservation efforts

ZoE b TRENEER

Comprehensive crown-of-thorns starfish
" ﬁé countermeasure plan

Conservation

=

Renewal
» 4L IRESHEER

Coral reef conservation and recover

- i&H

Utilization




17. A2k FTERENEKEZE (2012~20174F)

Comprehensive Crown-of-thorns starfish Countermeasure Plan

B EELLHAEFTORERETERNOY Y JENERIIKETH D,
Accumulated crown-of-thorns starfish swarms have put Okinawa coral reefs in danger

B A EFTRKEREDAND_XLNERAINTULEILNKRIZH S,
Currently, the mechanism of crown-of-thorns starfish swarms is not clear.

B REXREZHCT-ODRENGER]RGEENRDLONT IS,

Fundamental countermeasures to guard against swarms are sought

> KREREAN=XLOREH

Clarify the mechanism of crown-of-thorns
starfish swarms > ERM-PENGEA=EF

KEFELEDAHD=ZX LEEADT-HDAEH POl
RDE Effective/efficient

crown-of-thorns starfish

o countermeasures
> RABREDTRREHR SRR £ DR 2
Swarm reconnaissance verification test Ryt D&t
EREZF)JICTREREZTET D
)




18. AIMS EDIBE (FEER)

AIMS Deal
B A—X S TEILBFERFMER (AIMS) (&, A=kt FTIZEET 58
R CwmLHMEZE LTS,

Australian Institute of Marine Sciences (AIMS) has the most research-based
knowledge of crown-of-thorns starfish

B 20145 3A58IZ, $BERIIAIMS A=k FTICET Z2MEHNH
E 7 iffifa L 1=,
March 5%, 2014, Okinawa Prefecture and AIMS reached a research cooperative
agreement on the crown-of-thorns starfish. w e H. ‘

B 5. A=t FTICEAT SEHROIHL, B
THUTIVEDRE, MEFICKDIXRRAE
EZ1TO,

From now on information about the crown-
of-thorns stafish will be shared, research
samples will be exchanged, and researchers

will interact

B RKEEL, XBEICETAHMEICDOLT,
MEERLTOERXBRLZTITOTFTETCH D, 1% 5E 545 D # F State of the cooperative agreement

(/) (right)Dr. Jamie Oliver: Research Director,AIMS

This year, plans have been made for an (£) (lef) B EIBIELE ZREX
h i - - b h Hidefumi Toma, Director General,
excnhange of opinions by researchers on Okinawa Prefectural Government’s Department of

research of nutrient salts EDATEGIETE Al



19. YUOJRKEBAESX (2010~20164F)

Coral Reef Conservation and Recovery Plan(2010~2016)

B FBRERIEICEY., BEGHOIEABLLTEY.

B HUOBEICEHT 2HFEN - BROGEBRNATEL TS0, FHRZIRET
EEHIS, /N0 EEZEER. FRALTVWKRBEND S,

> YO OdB4&IC &

Cﬁ - = Eﬁ”"'ﬂifﬁ f mY L TREOEEFEOH
_ _ora recovery survey s u\‘y R saa . BN D DB
BEEHZRMEICEE LYY dDOWEMNFEDHEIL Accumu|ating
Establishment of planting techniques with attention scientific/technical findings on
given to genetically diverse coral recovery methods for coral
- Bz FfEHT  Gene analysis eI

- BUHEIBEICKAEREE  Produces seed
through an asexual reproduction method

- BEENEEICZ & SFEHE &£ EProduces seed through
a sexual reproduction method

> YU OEE4 IR
Program of proven coral reef recovery
- B HREICERE LY JOEM T
Attention to planting of genetically diverse coral
J'"i;W)"J' >4 ﬁ%@ﬁi

mpEHGRELTOY T
HEROBXE

Recovering coral
communities’ as pedogenesis
sources

EERFETHELEY VIR
EDBAE

Recovering coral
communities disappearing
due to exploitation, etc.




20. HFEEDFEBRIZDOLNT
About Okinawa’s Vision of the Future

B B3 BRRERZEHNL. EFRICEVTERZTENR., TR22F3ACHHE2IHILE DAY 1ZRE

» The Prefectural Government consolidated citizens’ opinions and held discussion in assembly.
In March 2010, “Okinawa’s 21st Century Vision” was drawn up

@7 r—MMER (21H#HIEBECIVREICHTZY)
Survey results (as the 215t Century Vision was drawn up)

IRER Citizens HLE Tourists
HIET-DFEHINENHBORS | &E? HIE=NESNPEDBAIEE?
What is the “Okinawan good” you must protect™? @ What do you think is Okinawa'’s attraction?

1461 : 25V B AR 88. 0% 1460 FWiE-BLEbiE 78. 4%
15t place: Abundant natural environment 15t place: Blue seas/white sandy beaches
24 IEFDIGHE XL 69. 8% 20 DAVYELI-FRES 38. 4%
SfL:BITELDERME 32. 3% 3L i I 28. 4%

HET=NECTHROFFEGZIEE? HE=NRELLHNRRELLE1&E?
What is the image of Okinawa’s future you want? What do you feel is “Okinawan?”
141 : BRERIEE 8084 1L TASIVRT) =Dl 74. 4%
1st place: Natural environment 1st place: Emerald green seas
241 IEF DG XL 4504 241 Yoot 28. 8%
3L #EF-BiL 3154 CR VRpLatF ::p & E 25. 2%

RER-BAFIERBREABHAZRL, FERETEZFATLNS
We think that Okinawans and tourists alike, who feel such attraction to
Okinawan nature, must protect it.
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