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Summary

The Monitoring Sites 1000 Project aims to detect signs of ecosystem degradation by through long-term
monitoring surveys, accumulate and analyze quantitative data on various types of ecosystems throughout Japan.
This report summarizes the results of surveys on the degree of coverage of seagrass and algal bed ecosystems at
various sites during fiscal year 2018. The changes observed in comparison with previous surveys are also
included herein.

In 2018, the eleventh year of the survey project, surveys were conducted at 12 sites. The results of the
surveys are summarized below.

For the surveys of the seagrass beds at six sites, several survey points were established from the coast moving
outward toward the offing. The degree of occurrence of seagrass species coverage within the quadrats was
recorded at each site. Compared to the survey conducted during fiscal year 2017, no major changes were
observed in the species composition of seagrass at each site. In the Akkeshiko area of the Akkeshi site, Ruppia
maritima were observed in fiscal years 20092016, but not since fiscal year 2017, probably because of the
decline in water salinity by typhoons in August 2016. To determine whether the coverage of seagrass in the
northern coast of the Akkeshiko increased, continuous monitoring of seagrass is needed. Seagrass beds at the
Otsuchi site were destroyed by a tsunami on March 11, 2011. In the current fiscal year, the coverage of Zostera
marina at the Kirikiri and Nehama sites was higher than its average annual coverage. Furthermore, while the
coverage of Z. caulescens in the Nehama area was below 1% in fiscal years 2011-2016, Z. marina and Z.
caulescens beds were abundant in the shallow area at this site. Thus, confirming that vegetation had begun to
recover from the devastation of the tsunami. At shallow area of the Futtsu site, the coverage of Z. marina and Z.
japonica have continually decreased since fiscal year 2016. At the Akinada-Ikunoshima site, seagrass decreased
since fiscal year 2017, especially in shallow areas. At the Ibusuki site, Z. marina was disappeared. Near the
surveyed area, the patch of Z. marina was also very small; hence, initiation of seagrass was not expected in the
neighboring area. However, seeds of Z. marina might have been buried in the soil in this area. Therefore,
continuous monitoring of seagrass at this site is needed.

For the surveys of algal beds, the occurrence of seaweeds and their degree of coverage at six sites was
recorded by establishing permanent quadrats within dominant algal communities. Furthermore, a line transect
method was employed to investigate the vertical distribution of vegetation at each site. At the Muroran site, the
coverage of Saccharina japonica was small compared to that of the previous year. At the Shizugawa site,
between the middle to offshore region of the survey line, no canopy species were observed since fiscal year 2014.
The coverage of Ecklonia cava at the 1zu-Shimoda site declined in the current fiscal year rather than in fiscal year
2017. At the Takeno site, the vegetation was nearly the same as that observed in the survey in fiscal year 2017. At
the Awaji-Yura site, coverage of E. cava has notably decrease, and Sargassum yamamotoi decreased gradually
since fiscal year 2015. At the Satsuma-Nagashima site, the E. radicosa population has not been recorded since
the survey in fiscal year 2016. The vegetation size of E. radicosa has large annual variations; hence, to clarify
whether the change in vegetation size in the current fiscal year was normal or was caused by other reasons, the
monitoring surveys must be continued.
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118 DIWTHE | HE (TNt TY Desmarestia viridis [ ] [ ] [ ]
1B e/ EE e aE IVAVYT Silvetia babingtonii [ ] [ ] [ )
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HTEA B dEH INSYTOLE (AU FR/a4F Clathromorphum reclinatum [ ] [ ]
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X5 ] B ® filk] ¥4 2014 | 2015 | 2016 | 2017 | 2018 R0 F
i B3] avJH FHAVE 2hA Undaria pinnatifida )
154 3 JH NI AR idr Eisenia bicyclis e e | e [ [
bioh 3] A )| R A DSR IVRUEY Sargassum confusum [ ) [ ) [ )
1B e/ AR R A IS = Sargassum micracanthum [ ] [ )
18 A R DSE IVIZTEY Sargassum yezoense [ ] [ ) [ ] [ ] [ ]
TE fie s E0] YA IH 8 A TYHE FHIEYSATY Cladophora sakaii [ ] [ ] [ ) [ ] [ )
|5 4 SLE SV NASLERF Codium hubbsir e ol @
oSt 311 SILE SR NI Codium lucasii D)
EE FAHED—FE Ulva sp. [ )
1B FEIOTYH Dictyota dichotoma [ ) [ ]
bk 3] 29V TEY Rugulopteryx okamurae [ [
1185248 FTH<YER FTHTYER 0% Papenfussiella kuromo [ )
ioh i) hyvE/UH hYE/IE 20/1) Ce ja_sinuosa [ ) [ ) [ )
|18 LY E I TYE IS TH Desmarestia japonica [ ]
ik 2] Y JH FHAVE DH* Undaria pinnatifida [ )
fioh:d avJH hOARL T+ Eisenia bicyclis [ ) [ ) [ ] [ ) [ )
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1B (A& R ISR IVIZTEY Sargassum yezoense [ ] [ ) [ ) [ 13 @ [MHEET
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HI S HoIER HUdER EVED) Bossiella cretacea [ )
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HT3E4E 2¥/Y8 2EX/UH RNV Chondrus nipponicus [ ) [ ) [ ] [ ]
| ST 40 XEX/Y8 RX/)E ZX/)EBD—1E Chondracanthus sp. [ ) [ ] [ ) @ |hA/UFERIFRE/Y
#I% Z2¥/UH LATIIE VI LHT Grateloupia cornea [ ] [ ] [ ]
AR Z2¥/YH LATI/IE 21871 Grateloupia elliptica [ ) [ ) [ ) [ )
HI4R 2¥/UH LATIIE EFUAL Grateloupia sparsa [ )
HTEEH Z2¥/YH LATI/IE =P Polyopes prolifer [ ) [ ]
fak: X XX/Y8 LATI/VE LAT/IED—1E Grateloupia cornea [
HEAE 2X/VU8 LHT/VE LHT/IVRO—E Halymeniaceae gen. sp. [ )
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HLEHH EEF:] EVAYDL:! INAIRINIY) Acrosorium yendoi [ [
2] 1¥RE =PIAVDL: XAINIY) Cumathamnion serrulatum [ ] [ ]
HT A 1XZRH a/n\JVE NADRIN/)BD—18 Acrosorium _sp. [ )
#I% 1¥RH a/1n\/)E NADRN/VED—FE Acrosorium_sp. [ [ [ @ [119RiM
k35 14X E /0 /)H NAYRIN/VED—1E Acrosorium sp. ) ZASHRNI
R4 A¥RE FZOTVER 259 Laurencia nipponica [ ) [ ) [ ] [ ] [ ]
HLEHE A¥ZE FORVER AT HED—1E Polysiphonia_sp. [ [
AR - - fIEEO—IE Rhodophyceae ord. fam. gen. sp. [ ] [ @* * (N
HT3E4E - - FTEREBMO—IEA Rhodophyceae ord. fam. gen. sp. A [ )
fak 3] - - FEWBD—1EB Rhodophyceae ord. fam. gen. sp. B [ ]
1B — — BRKIEE [ ] [ ] [ ] [ ] [ )
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BEERAETHIEL-BEE) X
5 &4 (2014-2018 FEERET—2LYER)

®.

e

BEHRYAOHIE) R

5] B

R
=524 L] g i) btk P8 2014 | 2015 | 2016 | 2017 | 2018
#a  [BEE 008 FHAVE Thrt Undaria pinnatifida [ ® ® ® ®
118%W [0 J8 HO*EL Ho* Ecklonia_cava [ ] [ ) [ ) [ ) [ )
fioh 2 I (A= R A ISR EDF Sargassum fusiforme [ ) [ ) [ ) [ ]
= (A& 1] R A I5H THEY Sargassum horneri [ ] [ ] [ ] [ ] [ ]
(A& I=] R A ISR YFrEEY i ssp. coreanum | @ [ ] [ ) [ ) [ )
£/ EE R I58  |SLEVERE Sargassum yamamotoi [ ] [ ]
TH FAYE FAYHE RETAY Ulva conglobata [ ]
FAHHE TAYE FFT7AY Ulva pertusa [ ] [ ] [ ] [ ] [ ]
TAHE TAYH ROTAIY Ulva prolifera [ ] [ ]
TAYE TAYHE YILTY Umbraulva japonica [ ] [ ] [ ) [ ]
SAYHE SATHE AAATY Cladophora japonica °
PEEY Ykl -1IN=¢ ARI/NO0=7F Valonia macrophysa [ ] [ ] [ ] [ ) [ )
19 X420 ADREH IHA4IXE Caulerpa okamurae f. okamurae [ )
3)LE SVE INAZ)L Codium lucasii [ ) [ ) ([ ] [ )
TAYE FAYHH TAHEO—1E Ulva sp. [ ) [ )
TAYE TAHE Ulva spp. @
SAUHEO—1E Cladophora sp. [
A TSR Cladophora_spp. [
YNZXTH Dictyopteris latiuscula [ ] [ ] [ ] [ ) [ )
2EVTY Dictyopteris pacifica [ ) [ ) [ ] [ ]
ASYNX Dictyopteris prolifera [ ] [ ] [ ] [ ) [ )
D RVAY.S Dictyopteris undulata [ ] [ ] [ ] [ ) [ )
TFEOTY Dictyota dii [ ] [ ] [ ] [ ] [ ]
HFETY Pachydictyon coriaceum [ ] [ ] [ ] [ ]
I3I9F7 Padina arborescens [ ] [ ] [ ) [ ) [ ]
29V TED R yx okamurae [
7 7 TYNIELT Y crassum [ ] [ ] [ ] [ ]
FHIVEER [FARVER |Y0F Papenfussiella kuromo [ )
FTHIVER FTHARVER [JFEXY Tinocladia crassa [ ) [ )
FTHIVER FN)ER ESAVLS Leathesia difformis [ )
HYE/NE HYE/NE 298/Y ja_sinuosa [ ] [ ) [ ]
LFER LFER LFE Mutimo _cylindricus [ ]
a2 78 j. ThA Undaria pinnatifida []
avJ8 % HOA Ecklonia cava [ )
178 AT 408 Ishige foliacea
(A &A= R ISE ThEY Sargassum_horneri [ )
[ A= 7 - B =7 i ssp. coreanum [
IIVIAVE [TH/UR 24%/Y Scinaia japonica [ ] [ )
HoIdEH HUdER IFIh=/T Amphiroa beauvoisii [ ] [ ) [ ) [ ]
H IER HUOER YRATH=/T Amphiroa zonata [ ] [ ] [ ) [ ] [ )
HoIEH YUIER 2HHh=/T Corallina aberrans [ ] [ ] [ ]
HUdER HUIER AYRIAZIT Corallina_crassissima [ )
HYdER oI ER (ST Corallina pilulifera [] [ ] [] ([ ] ([ ]
Y IER SUIER EAEHZXF Jania adhaerens [ ) [ ) [ ]
Y dEH B dER ESAR Lithophyllum okamurae [ ]
TUUYHHE T HE 294 Gelidium elegans [ ] [ ] [ ] [ ] [ ]
TYIHE TUTHE =04 Geliclum japonicum [ [ [ [ ) [ )
TYIHE VLR T35 Pterocladiella tenuis [ [ [ [ [ )
AX/YH YaEVYOE |EEODR Dudresnaya japonica [ ] [ ] [ ]
2X/VH 2/0% 2987/Y Gloiopeltis furcata [ ) [ ) [ ) ([ ] [ )
2¥/UH RRNTAZF [ RRATAZ Halarachnion latissimum [ ] [ )
Z2¥/UH R¥X/VE X/ Chondracanth s [ ] [ ] [ ) [ ) [ ]
2¥/1)B P ESL: ] h4/Y Chondracanthus intermedius [ [
Z¥/Y8 R EYDL: 2¥/Y Chondracanthus tenellus [ ] [ ] [ ) [ ) [ )
PEIE] R¥/V)E AAN\YIZE Chondrus giganteus [ ] [ ) [ ]
2X/VE 2¥/)H TNV IRE Chondhus nipponicus [ ) [ ) ([ ] [ )
Z2¥/UB R EYDL: VIR Cl /i [ ] [ ] [ ] ([ ] [ ]
AX/YH 2EX/VE YI/XEED—iE Chondrus sp. [ ]
2X/U8 LAT/UR | Fobx Grateloupia angusta [ ] [ ] [ ] [ ] (]
FEILE] LAT/VE FobF(ERYRY) angusta ( ja_chiangii) [ ]
2¥/UH LAT/VE LHT/Y Grateloupia asiatica [ ] [ ) [ )
2¥/1)B LAT/)E —ZHLHT Grateloupia carnosa o
2X/UE LAT/VE ErYRY Grateloupia chiangii [ ] [ ] [ ] [ ]
2¥/UB LATIVE Y935/1) Grateloupia imbricata [ ] [ )
PEDIE] LAT/UE 2559 Grateloupia lanceolata [ ] [ ] [ ] [ ] [ ]
FEE] LAT/VE ESFULE Grateloupia patens [ ]
2¥/UB LAT/VE RAULHT Grateloupia ramosissima [ ] [ ) [ )
AX/YH LHT/VE s Polyopes affinis [ ] [ ] [ ]
FELE] LAT/VE A1) Polyopes prolifer [ ] ([ ] [ ] ([ ]
2¥/YB LAT/VE rYHTY Prionitis crispata [ )
2¥/UH A7/Hh98# IYXATIHT Peyssonnelia caulifera [
EEVD] YRH/VE RS/ EHAERE Callophyllis adnata [ [ [ [ ) [ )
2X/U8 YAYIIE RIS/ HERE Callophylis japonica [ ) [ ) [ ) [ ) ([ ]
2x/)H AXV/UR | FFVIY Ahnfeltiopsis flabelliformis [] [ ] [ ] [ ] [ ]
Z2¥/YB aHVE ahYy Pl jum telfairiae [ ) [ ] ([ ] [ ] [ ]
2¥/UB ANZRFOH NZRFT Schzymenia dubyi [ [ [ ) [ )
PEJDIE] A2/H7F A/ HIBDEHIE Peyssonnelia_spp. [ )
2¥/UH A2/ Hh9# AD/NIED—F& Peyssonnelia_sp. [ [ [ [
Z¥/U8 A2/ HhIH AD/NIRD—F& Peyssonneli gen. sp. [ ] [ ] [ ) [ )
PEJDIE] A2/Hh7F A2/h7% Peyssonneliaceae [ ] [ ] [ ] [ ] [ ]
A3/9U8 AT /VE SVAI/Y Gracilaria incurvata [ ]
A3/U8 AT /% p2IAVA)) Gracilaria textorii [ ] [ ] [ ] [ ] [ ]
A2¥X/UB LHT/UE Fav/EE Polyopes lancifolius [ )
wHIdYNYE |TYFRYIH |ESTYFEYY Champia bifida °
IYILAVE |DVFFYOR [TVFFYD Champia parvula [ ]
RYITLNE [ TIIFFH 229FF Lomentaria catenata [ ] [ ) [ ) [ )
THIUNYB |RYITINYE [T Rhodymenia intricata [ ]
4% B =AY ;] YLRINY A i b [ ] [ ]
1¥RH =PZAVAL ) h¥HRIN/) Acrosorium venulosum [ ] [ )
1¥ZHB a/n\/VE NAIRIN/)ED—1E Acrosorium _sp. [ ]
1¥2H EVAVDE:] DRIN/VED—IE Nitophyllum_sp. [ )
1¥2H I2OXVER SYTIY Laurencia okamurae [ ]
4XZH 2VTYER X¥LYY Laurencia saitoi [ ]
EEF Y] IURVER |VIBRD—1E Laurencia sp. [ ®
HUIER HoIER EYRXEO—FEE(EEHIE | Jania sp. or spp. [ ) [ ) [ ) [ ) [ )
|EHIHIE [ ] [ ] [ ] [ ] [ ]

BEELKAARRRERLSIVAETERHEINEEL,
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JUMEVEENLT T A « AP AFH (2T H) OSAARRICALET 203, 7 7 A DAL 25k,
78 2DOPATREARRKRE FEOFIITMETHY , BEBREBDETRONDT ZA « By
AFEIXT U M7 ARG, BEEOWBRICIIR A FETTHET U N7 ADOEESGNRIET D)3,
FEY A MIRTMZm L, 7 M APMELET O CH D, L, HEYA FTIE, T
N7 AN 2016 AEFELIRETE G LI REEDSRRE L T D, AFEOMIZIZ, AU (U R |
~ 7, ARTY (TUTYRD) L A AR (TIVIYR) L vARES MHHEZ OR
YEUIEN) ERRLNDN, OISR A LIER DR,

T2 N AIBIE, KEE-Am~-15m ([ZHT TOR BICAEE L, BRIRHIHE 80%LL Lo mEs &
B AR T 2 (Teradaetal. 2016) , 77 A « WY AMEDOH TIIE LWBEAEAR T, A0HEIC
DT TEGR L, A% O 9 AEE TICHSERAT 5, FRAHEIL Nl 2 ) OFE-THH Y |
BEODEIZT CRKRECL > TSN TWD, BUONTELTIE, ILVEZERE, ¥
VIBET NAZT T XVURNEY TR, MAET UARNET (KX T IR F
STV S

[ 54 D #a DR ]

BEEER A N Tl 2016 4, 2017 A8 L [RIERIC T > M7 ARRGRT, R MICHE L7
T bR S e ol —FH, Ty R ALRELTW Y ~AAE, MY =7
PHEOWREIIHIE LB B o,

TV N7 AEKROERIIARALEDS, JFIEEIFE - TB O T, FiiliE b ita Sy
oD, T U RN ABEDREE LTV RW eI D, 72, 7V M7 ADBEEITIE, b4,
BT COXKBRLBBEMORTFSELFE L CWDL EEXLND, B, JRUBICH L7 pEE
EREHTIE, fIEEBOOT v b7 AN AN, BETIE, K FicmLzlEE N
U L7237 CKIRBRE AN B2 0 . B TH 5 )\ RIBEO B FITRVEAZH 5, T
L7 T, KIROFBSCRELTT v b ABGEOEEHN TAZE LN b, 4%
bE=F Y T EMRT D2 EARDBIND,
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REBWFECHEELEE, FMETIE. t2F (RrFUIR) OERREEROHENRE
SNTEY ., HEEEEEROZEZERRS E=4 ) VI THUERD L, £lo, Y7 ha—7
RT A A OIS DR THEM SN TR, £ b LB REN E 2 K0 Bia LT
WD ATREVED N B D,

Terada R, Shikada S, Watanabe Y, Nakazaki Y, Matsumoto K, Kozono J, Saino N, Nishihara GN (2016)
Effect of PAR and temperature on the photosynthesis of Japanese alga, Ecklonia radicosa
(Laminariales), based on field and laboratory measurements. Phycologia, 55 (2): 178-186
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1 BEEHOEE 2 FAVERND 0m [HEDHT
FAVRIEANLERFRELD TURIAMERBNAL,

3 TAVERAD 40m fTIEDHF 4 SAVERAD 100m HRICRESNIK AT HEOKRTF
URAFENEZEL T,

5 SAVERMND 80m [SREINIKABHHOMT 6 SAVERNG 40m MAISKESNI KA HHROHET
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7 KAHMEADKRTF 8 KAKMHE C DT

9 KAAWHE DHF 10 FUMIANRONI-EOEERE Y/ FDHF (2015 £ 7
A 10 BiR%®)

11 RBHEHEOHKT (2018 F£ 6 A 6 BiRE
JREBRTIEIBIEERYT ORI ABRELRLONT=,
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BEFHRETHELLBEREY R

5 &4 (2014-2018 FEERET—2LYIER)

® EEREYVOHEREYXL

[(E5)EERS

X5 # B Gitk:] $4 2014 | 2015 [ 2016 | 2017 | 2018 | AEOH%
wa 1BEH avJH TR Eckloniopsis radicosa [ [ ] [
TE R aTAIRE Caulerpa webbiana f. tomentella [ ) [ )
bz 3] FHSIL Codium _cylindricum [ ol e
R EYLIIL Codlium _intricatum [ ] [ ] [ )
11854 D RVAYS Dictyopteris undulata [ ] [ ) [ ] [ ] [ ]
|18 7% 1 TIUUY Dictyota dichotoma [ ) [ ]
11854 TRIAAX Distromium _decumbens [ ] [ ] [ ]
fih i H YFETY Pachydictyon coriaceum [ ]
1B FIOUHHE FIOTHE IRAEE Zonaria diesingiana [ ) [ ) [ ) [ ) [ )
118354 hyvE/VE hyE/VE 2ya/Y Colpomenia sinuosa [ ] [ ] [ ]
1835 E/N\<4H ROF TSR rHHED Sargassum cristaefolium [ )
11855248 E/N\T4H wOA TSR IRINED Sargassum tenuifolium [ ] [ ) [ ]
T4 JIVIAVE | ASHSH ESASHS Dichotomaria falcata [ ] [ ) [ ) [ )
|51 48 9SVIAVE | HSHSE HSHS Tricleocarpa jejuensis [ ] [ )
i HUdEH HUIER h=/T Amphiroa anceps [ ) [ ) [ ) [ )
I 5 o = B dER IFdh=/T Amphiroa beauvoisii [ ]
HI 4R TUUYHE T Y Gelidium elegans [ ] [ ) [ ] [ ) [ )
HIEAE TUIHHE LAV Ak Pterocladiella_tenuis [ ] [ ) [ ] [ ] [ ]
| 4TS 48 h¥4y/UH h¥Hy/UHE h¥4 /Y Asparagopsis_taxiformis [ )
I35 4 Hh¥s /B hE¥r/UE AR(EE X Delisea japonica [ ) [ ) [ ) [ ) [ )
|54 Z2¥/UH FTEATETH | FSA98 Tylotus lichenoides [ ] [ ] [ ] [ ]
i 3 2X/YH LAT/VE FUbF Grateloupia angusta [ ] [ ) [ ) [ ) [ ]
frak X Z2¥/UH LHT/VE FrihFEobE Carpopeltis maillardi [
$T3R40 Z2X/UH LHT/VE 24054 Halymenia_dilatata [ ]
HI 48 2A¥/VE aHUFE ahY Plocamium telfairiae [ ) [ ] [ ] [ ]
|45 48 Z2¥/UH FE/NTE RYNFE/NE Portieria hornemannii [ ] [ ] [ ]
$TEE AX/YH YR rHH/Y Meristotheca papulosa [ ] [ ) [ ] [ ] [ ]
|51 48 2¥/UH 19 /hI7F A/ HhIED—1E Peyssonnelia_sp. [ ] [ ] [ ]
$1R4 AX/YH A7/Hh7% A7 /Hh7HD—1E Peyssonneliaceae gen. sp. [ ] [ ] [ ]
FIEE X¥X/YH A2/H7% 12/ h7HDEHIE Peyssonneliaceae gen. spp. [ ]
Ak F3/08 AI/UH 2 TAYA)) Gracilaria textorii [ )
a3 XYITNYE |72V R 2VYF¥ Lomentaria catenata
HEH 41X H a/\/UF TY=% Martensia jejuensis [ ] [ ]
i 41X H IZORIER A P e AV Chondria lancifolia [ )
| #1540 1¥RE 2OTYER R=Y+x/1) Chondria ryukyuensis [ ) [ ] [ ] [ ]
mEYIE [ ) [ ) [ ) [ ) @ |#EmiE
i IE | ® & | & e #ui
ZDih [ ) [ ]

BEEKAARRRELS MV AETRESNEEL .
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. AERROBE (FERBRDELD)

F=HF V7Y A R 1000 T wEY - BETHE CUUE LT — X, T E S KOV
GAERRRICBIT D EMH A OEYEZITET 5 & & BT, HERERLEOREIZ L 54
WD AR D2, BEEITEOREICE L CH MR EEE R E 70 D,

AL, 7~ EE TIEAREFEM 6 -1 b, B CIEREIC6 1 hA4ERE L, 2008
FERE X BAESENE LC\WN D, 2018 FEFEIX, T~ LI A RERIC BT DA D E L%
2R, M LT EBELAOCEERELFEM L, ERET —F20F L7-, 2 2T,
FTNENDOERRZDEZWIRENIEZ D T2, T<ERTIIEY A MIAEBTLTWE
T RO, B CIIREE AR T D R VR O HE S 2 IR BL L, 2018
FEOPRHERR L IBEOFERR L Ok EIT T,

1) 7w ERARER

B A N OFEFIA T, SEARIZITRMD BN 172 > THEEL O FIA HUS % 3% E
L. BIFEERQR CHAICAERE T2 7 v BHEOMEZRE L T D,

KV A MIHBT 27~ EHOMEBOWEICE L T, AR/ LT 5720
(2 2009 4EFEMN S 2017 FEERHE TEONIZT —F NS PHEME AT L, 2018 4FE O
L L BICR L (K4-1) o 723, 2008 4EE OFMABME SN, RITHIZRRE S
BENTWZZ DD, —HT — X DOXER., ZOBOPEFIEICKIBREE RN D ST,
D7, 2008 HEDORHET — X IZOWTIIEH Lo 7z,

JEFREYA T, TA= Ay 7 EERHAO 2 SO Y 7 2R EL TS, T4 =V
71y 7Y T TO 2018 FFEOPFAETIE, BIELFERRICT ~E, AT ~E, AHED 3
FENFER SN, 7~ THEEEROWEIL 39.2%ThH YV, AR (50.0%) &Ll LT
WL, AATvEMELSL W, BEHTY 7 TE, 2R ETiRkInTnieny
VIVEDN 2017 FENOHERINTE LT, T, a7 vEOEFOLNBER I LI,
2018 DT ~ ERHEMROYPLE L, A (28.4%) 1ZH_T 24.4% & K= 2 Z8GILERD
IR oTz, JERT Y 7 CiE, 2016 4F 8 H LIRRSEEICHAL L= B IS FE 9 < ELod
BN, KFERICSEE D H O TP OIS L 0 b Lz 7 ~ SO, Frokn
HRIZBWCEIE L o2& 5 alRetEni @V, A% BB 2/ L. 7~ BB OHE A
BRI HDENE I DI OV THER L TV LERNDH 5,

KEEH A FClE, HFREREMBIED 2 2O Y 7EHFELTND, AV 1 ML, 2011
£ 3 A OHALHGAEPEMPHIE ISRV A U2 ss: (LT T Lo, ) os
TIEE A EORAENRHEAR L, 2016 4FFE F CILBAE 7oA ORIE AR T X ZaV IR M e
WTWe, HFRERTY 7 O7 v EHOMEOAF[EIT 12.9%, Rk U 7 OFEEIL
52 Cdh->7-75, 2018 FEOFMA TlE, HFHEER= Y 7 THH) 10.6%, Rk 7 TF
%) 18.8% 0D 7 ~ EIHOWENGEEk SN, T~EICHEHLTE, HREEFRTY 7T 10.4%.
Rk 7 T189%TH Y  F= U 7 OWAFE (HFRERT Y 7 :14.6%, Rk U 7 :2.7%)
ZREL BFEY, 2016 FENLSIEFEE, MAEREEMENICSH D Z &N HER ST, &
BERT Y TIZEWTCIENICT v 0B 5T 2RERBFEEDIER STy, St2 T
DT~ EFOYFE X 2017 FEITHARTE T LTEY . & TOFHAE A THRE o [B118 A3k
FELTWe & W) DI Tldiedo T, Rl U 7 ORERFTIZEWTIL, 2014 FEOFHALL
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