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The Ecosystems Monitoring Survey of the Pacific Coastal Areas of the Tohoku Region in FY2014
Summary

1. Purpose of the project

The earthquake and ensuing tsunami that occurred on March 11, 2011 off the Pacific coast of Japan’s
Tohoku region (hereinafter “the Great East Japan Earthquake” or “the disaster”) had an enormous impact on
the natural environment, people’s lives, and the social environment along the Pacific coast of the Tohoku
region and elsewhere. The purpose of this project was to survey tidal flats, seagrass beds, seaweed beds, and
seabirds in the coastal areas of the Tohoku region—where the impact of the Great East Japan Earthquake on
the natural environment was particularly apparent—and to gauge the impacts of the earthquake and tsunami
on the natural environment in the region.

2. Results of the project
(1) Survey of tidal flats

For the tidal flats, the abundance and identification of benthic organisms were recorded through
guantitative and qualitative surveys at 16 sites. Some of the species seen well before the disaster still could not
be found in some of the sites. However, as a whole, the tidal flat environment had become more stable yearly
than it had been immediate aftermath of the disaster, and the number of species at each of the sites has
increased and has been recovering, although individual densities were low. It may be understand that recovery
of the benthic communities at each of the sites may take a long time.

(2) Survey of seagrass beds

For the seagrass beds, survey points were set near and off the shore at each of the site (Yamada Bay, Hirota
Bay, Mangokuura, and Matsushima Bay), and seagrass species occurring in quadrats and their respective
coverage were recorded. Compared to the results of the 7" National Survey on the Natural Environment
(seaweed bed survey), condition of seagrass showed an overall decline, with a low seagrass density at the
survey sites with some exceptions. As the exceptions, some of the sites showed signs of seagrass recovery
(ex., Matsushima Bay site), although it is very slight. It is necessary to conduct continuous monitoring to keep
track of seagrass recovery.

(3) Survey of seaweed beds

For the seaweed beds, species occurring in quadrats and their respective coverage as well as a line survey
were recorded at Yamada Bay, Onagawa Bay, Kitaibaraki City (lzura), and Nakaminato (Oarai). According to
the survey result, the overall condition of seaweed communities was recovering, although some of the sites
showed the seaweed decline compared to pre-disaster levels. Seaweed community might change according to
the condition of the surrounding environment is a point of attention.

(4) Survey of seabirds

In the seabird survey, on the islands of Kabushima, Hidejima, Sanganjima, and Ashijima, the total number
of nests was estimated from the nesting areas and nest densities. The direct impact of the disaster could not be
determined from the survey, but soil runoff, vegetation changes at each of the sites were observed. There is a
possibility that soil runoff and vegetation changes could hinder the breeding of seabirds. It is therefore
necessary to conduct continuous monitoring of seabirds including the nesting conditions.
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KEK— %ﬁ)ziijt%jt%ﬁﬁ: REEEMPIER A
g ARBRRFERERE REFVIER 4

@  FERGAE
e 5 S OO U TR o U I x a AR E LT,

& BEEHE
FRATHAR P, 3 S K OVEI IR IZ I W T, v I xa (O2R), A4t ra e A (OSH).
2V HEA D, VI (), "R YFTTA (1) =88],

® MEEFEOERRN
VAN

PEIL, VIR aOIPNAT o7z, v xald, HEORETHE LT:}‘o‘ D FOREL
387 = ANT, TOMIZZEOBLENNLH A AIREZR RN, S8, 7 = v A4
05 O OBF AT LTz (X 3-1-4-3, 5E.2), 5 H 18 H 7:00~9:20 (Z# 5D 7
FaOFHEREE T v b USRS 10,879 P TH o7,

RASRIEN DAY T 1610, 12 8 (BE3), KAERIBENFRETL643 0 (5H4) %
MR LTz, FRBITEHEEMFICLVERE ThHD, BLiEBoBERcET et ~vanly
DEWGIERICEME 7 = 0 ARESLNIEEE STV 2720, OB 7 MITE o7,
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A AT E A

S OILRAE SO EIC 18 2 PR OES 6 PR S (X 3-1-4-4), B 6 P
2 P92 3 » T %%LT%D %ﬂ%ﬂ@ﬂ“&%zgﬂto;@9%17%T%#%w
iz, BEBLINTIE, RARBENIZERE 1P AR SN BN EIX 20 o 7o, AFEOFEINHIX
UIFaX LKL HEV (B - BRE 2004)

@  BHEEL - BHET ) T - BGEER

2007 FIZRGET =5 ) 74 | 1000 HRIME CRIE LT 4 7 HOBERER (No.d
4mx30m. No.2 : 4mx20m. No.3 : 4mx50m. No.4 : 4mx25m) (2B W\ T (X 3-1-4-4, HH 5~8,
SO B ASSEBER  5— 2000), 9 3 2 DRI WS L. DB
X, BRRICK DM TR Lz, ZOfER, BB X 0.60~1.17 B /m? T, #ilE] 2012 4= L v
2 TORMAEX T 3.4%~35.6%HIN L7- (5 3-1-4-2),

[ »epiv-mme
[ »esv
[] mxams-erasra4
[ travrss-nesiv
N [ wasmm-siE

.
IR QOIS 108 ~ 201353 F)

R 3-1-4-4 EZEOEFEHRER (B LRERHD. 74 €/0hEAD

£ (O) RUBEHR (X)

HEY) ORE AR K OVEI A 13, H TR L L 7= o o AERIEICEH S Ltk a vt 2%, &
EHY, LKORARAXRA ) B X ET OFEMRDPHER: ST208, 2RIt A 3 v 2 2OE &)
M7= (5 3-1-4-3), #FIZ, No.d TITHHAEA L, BA 3 U FZ XOFIEHAKEIZHEMN L 72
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(BH 8), 728, [FFMAXIZI T 2 BEOFTEIENERIT R B IR < | BB L 72 Fi7lEl 2013
ERELIZEAEEDLRINT,

£3-1-4-2 EEREROVIRIRMRUVEZRE LAIFELOEREE

) ] 20074F - 20114 ) 20124F “, 2013 - 20144F
FALC | R T T | e | R T e | T T e | T T an
Voo | W) S| ey | OO | B | G | O R e |00 | o |0
1 120 108 0.90 10.2 119 0.99 16.0 138 1.15 -37.0 87 0.73 35.6 118 0.98
2 80 69 0. 86 37.7 95 1.19 -6.3 89 1.11 -18.0 73 0.91 15.1 84 1.05
3 200 170 0.85 30.6 222 1.11 10.8 246 1.23 -32.1 167 0.84 40. 1 234 1.17
4 100 69 0. 69 -18.8 56 0.56 67.9 94 0.94 -38.3 58 0.58 3.4 60 0. 60
at 500 416 0.83 18.3 492 0.98 15.2 567 1.13 -32.1 385 0.77 28.8 496 0.99

2007 45 2013 FRIREEBRREREMSHRIEE 2 — (2008, 2012, 2013, 2014) %5IA

HEENO Y I RXaOBIHT Y 7 % AL ME OBREE T5 212 X5y L (X 3-1-4-4, 5 3-1-4-4) |
EXomEME (=780 RS -mfEEY 7 b)) 2HE Lz, ZOEEICE XA OEEMR
BEXORBEE (£ 3-1-4-2) 2F LT, BEROFKEHEE Lz, MEENEKOSEORKIT,
EfEA T M LT, ZORE, HBEOY I X aOBHIE 15,745 B EHEE Sz (3 3-1-4-4),
ATE] 2013 4E 4 O [FIHPH OHEE AT 12,042 B TH Y . £ 31%HMN L7z (3 3-1-4-5, 8B
HHREE R EMZ R 2 — 2014),

x3-1-4-3 EEREXDIEE (BRICKHHME)

"Hf’z 20074F 20114F 20124F 20134F 20144F

1 tAfavFrx 50% |4 I UFZx 10% | B EHY 15% |HEATY 35% |WEHY 45%
BTN Y 10% |(HEHY 30% |AXX s HHEET 20% |ARXA I HEET 25% |ARXA I HBET 10%
A AN 10% |#H 30% |4 3wz x 5% |13 v)s=x 5% |z A 3w ax 10%
AR Hh 30% | & 35% | 35%
2 ARXRA ) HHET 80% [AAXRA I HAET 0% |#EHY 50% |7 EH Y 55% |# &4 v 40%
=R R 3 10% |#Rith 0% |ARXRA ) HHEET 15% [eA4 3 vz 15% [t 3 vrsx 15%
=1 10% |4 20% |BA I TFH R 10% |AXA 2 HEEF 10% (222 m2e5 5%
L 5% |& 20% |#Hh 15%
=l 20% Ee 25%
3 W S T 100% |AXA ) HAET REE =R Al 3 20% |eA I vFax 25% B3I ax 35%
NY= =Y 10% | HEHY 15% |BEHY 25% |HEHAY 20%
G R ab S ARRA)ABET 15% |ARRX ) HEET 5% (¥ 75 T 45%

T T 90% [HN~v=r=7 10% |AA 5%

i T 40% [¥ 545 T i 40%
4 L3 vFax 80% |3+ 30% (MEHTY 55% A 3 Hx 35% [BA 37 FHFR 65%
FAOY ) T 15% |t (7)) 0% |1 avFsx 15% |BEHY 35% |(mEHY 30%
B EHY 5% E% 5% |#iHh 30% |4 5%

R (1) 25%

2007 FA 5 2013 FIIREEBRREREMSHEL V2 — (2008, 2012, 2013, 2014) %5|H

= 3-1-4-4 BMEOVIRIDHEEREHK (2014)

A2 X No. B EE X 4y W E (/of) 1 i (nf) HEE K
1 T =T - AR 0.98 3, 498 3,428
2 =T Y 1.05 555 583
3 WA - 3 -2 % 1.17 7,814 9, 142
4 A IUFHR - AEHY 0. 60 2,933 1, 760
ML N - B [EXe A 1,200 832
it 16, 000 15, 745
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£ 3-1-4-b HEOVIRIOBEMERMEHEEREY

2007 2011 2012 2013 2014
& HE A% — 16, 162 17, 309 11, 210 10, 879
HeE R 12, 586 16, 080 18, 296 12, 042 15, 745

2007 5 2013 FIRFEEERREREMSHIEL 52— (2008, 2012, 2013, 2014) Z5IA

® ABEZTHERE

- SHE

WEOHWBEE L LT A abErt T2, KUY THRNS (B - A H 2004),
BTl 1994 LS, A A 7 a B EADOERN 10 BT THGEE STV DA, U IXadD
B, BENR PR EFFIIX /vy (B - BH 2004), AP TIX 1 BAER I, SHIC2
ONNDEHRATREMER S o727, IR A~DEETIFL A ERVWEEZLND, F7-, [FEF
WYY T ABER SN0, ZHNETERMRREIIIToNTVRWO, HARNIE
RATH D, 7o, RFERHIC Y7 IR SR o T,

- LA

2011 4FE 3 A OEGRIC X » THIEE L7248~ = > A1, 2013 4E0 7 2 x 2Bl £ Cloe s
WEEITEY (BHE 2), 2 L APFERY E ClExr a0x Y 12 EOMEEORA
IR SR oTz, Ll AHEZROEMRIC R anBAL, MEBNHAEINT L ORED
b5 (H  FAME),

- REAEZA L

2011 4 3 H OHEEZIT K 0 #5513 S8 6m £ £ Trik LERHME L7- BREES B ARBREER 4
W EREE v % — 2012), #HfEIX, FRE IS X DIP0RED I RN T L % 2 [Fl 0T B
B ~DRABEEZED, B BAIREZLT I E55 (Leeetal 2006) . 2012 4 LIE[AI1E
Lo IR SN TEB Y . HEMURTORRIZ—RE>TW5 (BE 1), =721, &l
EX (FFIZ Nod) ITBWT, BA 3 U2 3B IMEICH D, B I UV FZRiE, vIxa
DI D BRI T TlRE L, BT IR a0BELEILL0ITBZ D70, %A
SUFTERXOMEEBEN, UIRADEAOHAD OWE L ZmER LGS/ L, Pk
RCEVLELZETSEL 2 ARSI ND (BH - B H 2004),

- I FHL
BEHGSCREINIE R T X R 2 ORGSO BN A GO T 5 FES, mE, (R
FEAEL WD,

© BRELRFANL
ST, VIR OBIEBRTICERENFET S & &b, BNA~OKREBODIZLHAD
M7 = RZEVHIRENTWD, 207D, ANBBREELITMmD THh7ewn, BOEER L
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BN D HIBAHEENIC O 2O 7 I 1 a3 ER LT L2, AR LT AL Th
Brlins Z L3, BIRROPEIRMESBS 2 OND, 1212, RO X 5 IZBEN~D X
IR, R, KEEROFHMICHE SN TBY . BH~OREMERSh D, 4% b
LD AEE OBEHE G T = A DB EE M L TV LERS 5,

HALHL G AOEFE R HIER I & 6 70 9 HEIRIC & o THME U 72 6 PH oA A1 2012 AELAREEIHE L
TWo (BHE 1), HEL, #E0—-H TS I3 v 33’ thel2nL sy, 5%, i
HPEDEWATEDS, HIZERTOD & 5 (B ERE L L CHMESC A R A o & BIcdEH L, 1k
KRR HROK T gl & T aREEnH 5 (FE 2011),

AREIZBNT, #EO T I X OHEEREIL 15,745 B L 72 0 | HiflA] 2013 FFH7 D 12,042
BN HHI 31%H M L, 2011 4F & [FIFRE TH 72 (£ 3-1-4-5), #EE D 1964 D 1972 FF £ T
OSEHHEE R BT, RS ORBEETAEIC L2 FHHREE (0.82 B/ m) 155 14,760 H b
FH S TS (B - BH 2004), i RFEOBEHLRGLIE, AEAEZLLASMT b5 BATO KRS
WRF RS EIC X DI EIR O e E OB LT, FEINHNENTZ Y | BHERENEE I
7203252 &35 5 (Schreiber & Burger 2001) , L 72723 - T, 2011 45D #7E DARE O HEE B4R
EBRATEV L ZVDRIBEETH D0, HEO T I 3 RS ﬂ?éﬁa&@@&@ﬁﬁm

REEII DI NWEEBEZ DND, 2L, BA G UF X ROHANIER L TWDD, 5% bAE

AT R OVBIER DT =& 1 o 7 2 ikt L, HEO SR A2 T 5 08N H 5,

@ 5IH3CHR

BRI BRI R/EMZ M 2 — (2008) “Fpk 19 4R BEEAREREESMEE =21 7
HetEFEE (E=2 U 74 | 1000) el A 2E s s &

%ﬁ%ﬁ%%ﬁ%i%%%ﬁkya—(mu)ﬁﬁZMHFEE R E=2 1) 7
el g (E=% U 7o | 1000) iS5 i s

%ﬁ%ﬁ%%ﬁ%é%%ﬁﬁty$~(NB)1&ZMH;ﬁ%%ﬁX¥%@%%ﬁE%ﬁﬁ
A WS

ﬁﬁéﬁﬁkﬁﬁéwgﬁﬁt/&—(mM)ImZﬂﬁ“it%ﬁk$ﬁ IR R U AR RE R B
B A &

Lee W.-S., Kwon Y.-S. & Yoo J.-C. (2006) The relationship between vegetation cover and hatching
success, and chicks' survival in Black-tailed gulls on Hongdo Island. Journal of Ecology and Field
Biology 29: 35-39.

FCHE—. B (2004) © 3 R 2 BIEEEE. AR EE.

PR (2011) MHMEMED RO TR FERMABRIE, WoOMEMEAZ | AR 10 H 5
290-292.

Schreiber E.A. & Burger J. (2002) Biology of Marine Birds. CRC Press, Boca Raton, Florida.
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9 - b
FEE) EZEEDHEBSLEH I VA BEEOEETIEIIIRaNEEL TS (2014
£5/8178)

FHE3 RARAEE., VIR EADCEHETER 20144£5/8178)
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FE4 RAEREAFAXEDY I rO%JEM (201455817 H)

BEHES5 #B. BEHAERT 2014F5/8178)
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¥
< il

W o : el
. BEIERAERX3 (20145818 8)

FEE] #5S
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BEHE8 #B5. EXEHREX4 (£:2014F58188. F:2013
F5R188). B4 I3V F 2 rDEEMNMEAL
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2) HiE CEFREHH)
O T A

A ITETFRESTOE SEImIciET 2®ARETHL (K 3-1-45, TH 1), KLL
DRI . bV A B L 13 500m ORREEICH 5, BEASK 400m, KK 350m. T
Fili 80,000 m?, H it E 58m T, JEPHO K18 S 5~20m FEOWEREICHER TV D (X
3-1-4-6) , FHAIXFIZIAEEMAMR T, DO TOMBFCTH DT REIL Y X FHEE L 2o TN D, =
PEfE BLENLARPNICAE L, [7eayyny Iy o8 285 L LT 1935 42 RARFLaEmIC
ESHTWS, BARRKOZ nas oy Y8 2 OEMEFEM T 5 A3, 1980 F18 LI A4
F I RXFF R U OHEINT X » THEEBBRE S EA U EERED B LT g (- #5571 2003),
L2yL, 2012 SEDOFRAE TiE, H1OTAA I XF X R Y OBRFEBIC, 7 IV R AHDOHR
BOHINCHA U7z (BREEA BRREER AWM LAk % — 2013), 2011 4F 3 A @ # k7 K
PEPPHUEIZ & B 722 0 i, BodbaEscf 20m £ T, HENTR 40m £ TRBEL, MEO L
B EELRE., M EonA, MEEASHEA L (LURSSEMZEAT 2011),

1986 176 | AFHAE O 1L SFENTIERT OVEREDS . 2R ICTHAE X 2 3% L il o AR A
BITH>TWD (Fefk - B8 7 2003), & 512, 2004 4E7> 51X LB TR S, BREEE T =4 1
> 7 A k1000 ViR FRA K OB R RO e Hisk B AR BRBERR AV AR A & LT &I
(2 BRERA A S LTV 5 (BRI BRREREM Sk % — 2007, 2011, 2013, 2014),
RE. AMEFEIZ N E TERERC 6 A LAICHE L FE L TV, HER AR OVENR E LI X
DAMEB~OWERENTEeholoizd, 7H FTAICHREZ FEM Lz, 72721, xH5H o BhHy
g ZE Lz, BIIRW LB bND,

¥l o

BHS

X 3-1-4-56 BHEMER (BAMR)
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0 100 m EEHpa AEREE(5000) | AW | EESETT L/ ER (201 6 10 A~ 201325 F
K 3-1-4-6 BHEZAN (BLthiERAI/LVEEREER)

© WHEARE
2014 FEOFAIL, # 3-1-4-6 O AFRTHEM L7,

#3-1-4-6 BHHEHAERRE (2014)

A A A i N
10:10 SRR e
12:45  — 13:00 |HHEHEENE GAM) . AHERE
7TH24H % | 13:00  —  14:00 |ff#hiF. $0ss
14:30  — 18:20 |BHEIHA (A~ DB XE D)
21:00 — 23:00 |HMEEHME
7:30 —  11:10 [HREGFHA (C. FXEO—H)
11:10 —  12:10 |[#LEICR Y 208 6 B AL s oo A
TH25AR I - - =
13:30  —  18:00 |HINEGHA (B Xmo—#)
20:40 —  22:40 |EREEEFRRA
7:30  —  10:15 [BLAHFEAE (B K O—)
TH26H i) 11:30  —  12:10 |l
13:00 — A EEES, BN BREREGE, B8
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@ MEE
RS s LBESERATZERT  IREFFEE
= HER PSRRI RAETEE
A% LRBERETERT WA R

@ ARG
AAIXFERY (BEH2) LUIY M (JrayyryIyAtbarynyIyns
A) EREMRLE L,

® BIRLHE

TAEMIE R, BE4EEWR L (£3-147), 2056, BHETHAIXFF K, 2
AYF, TAYF, A0 NEADEIEHER Lz, BOMEIIIAAIXTF R DR
KINZHDHY . 7 I VAN RAHORAS DR SN, BADLGERT LT IV A AOHEE
ETERVWA KRICHRT 27 mai vy Iyt arvny IV ANA0L |HRINGE
DR SINTZZ O 202 AHBTEIH L TWD EHEEI N A7 v T AL,
EVEROEHE E T2 B NIRRT (BH 3),

®3-1-4-1 BHHEBEHEEE (2014)

No. 4 7TH24H TH25H 7TH26H ke
1 [AAIXFFFRY O O

2 |[Zmayvay I YR O O

3 |z ISR O O

4 |\vIv O O

5 |=4 Y% O O 5 552530
6 |7 AYF O O Y R
T |\ T =Y RR O O

8 |73Ix= O O

9 |A A &S ahE R O O 2 5.5 b
10 [~ 7 O

11N T MHT R O O

12 |vV=2vuhT O O

13 |[Avnm O O

4 |\ ~N7eXLA O O

© MESFEOE R & BRiEK

SN OWE S & MO FEE 730 5 BRI U 2 MEZED FTREZ2 kA 20mx10m DO FHA X IZ
XEID  AAIXFTFRVBIRY IV ASFO RN OREA Zfedk LT (K 3-1-4-7, BE 4,
5), 20mx10m OFHEX A IR TERWEEIT, HESITICEbE TlRER A XU~ 72, 7ok,
FHAEK I 1986 LIRS, VEBRORRE LI K& Huv o (- B85 2003), 7 m=vyay
VRA L ayvuy IV R AORRIIRBITE RN, BAGHETIZT I YAAHEE LTE
DT o7z, 2006 HFEFRAERHIRRE LRERIT, BHROY & 7B (23,238 m°) 2
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AEEXE & L ThrE, WMl (A~B X)) & #fl (C XE~F X)) (KA L7e (BREA HR
REL A AR % — 2007) , AAEITIBEALIC LD TEL Y BRCBES L7272, vEl (A
X & B XE [B2 OWEMOA (8725 m°) RiH&]) OLFHEEZFEH L, ek, BOBRORA
RS CIX R M ABEE TH D . BIRORSENHEN L TV D EFT bR SNz (BES),
ZF D12, FHAERMIL 2012 4F (7987.5m%) XV 5.6%#/h S, 7,542.5 m? (B2 Fafilo> 872.5 m?
BEde) Loz, RETE Do 2 H Al (C K ~F X)) oA FE R IT A% (11,825 m?)
EIRE LTz,

AT EIE 10mx20m OFE XN Z TS 1 4 258 4m 2482 L KIkoialz i - TR L,
HBLT 2B R A2 v M5 hEEZ L ol HEO/NSWKEIT, RTORREI T kLT,
AFRETIT, BRI T MI24OHER & 14 OFIRER TITUV, A Xl & B X [ 0O FH A iR
7,542.5 m* D 9 H)70% D 5,330 m* TEEUCHEAD I T M EITV, A4 IXFFRY KO
YN ORI E R Lz,

- B iR
~— WAHLR

0 | 200m

3-1-4-7 BHEDRAERE. 2012 F£1X A, Bl RU'B2 (ARIOHRAE) ZHAE
L=
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ZOFER, AXHE & B XHOEFAERME5330m* T, A4 I XFFRY DK 3619 LY
IYNABEOER 2 BEKR LIz, TADORINEEIL, A4 I XFF R 06790 Hm’,
I NASEH0.0004 B, mP Ll oT, LERS T, AKX E B XEOAE 7,6425 m> DI
ik, AAFIXFTFRY 5120 BE U IV ARAHEI K LB I Tz,

AT THAE Lo I ORBUL, FAEF S ORIGEEN DR Lz, T OREE,
2K (A~F) T A I XF % R UL 13,151 B, 7 V84 3 8 B & HEE S iz (3% 3-1-4-8),
ZHUCAF I XFF N OBSFIER 64.4% (LFEFEVIFERT 2013) &7 I Y XA XFHDHIN
R 28.6% (EiE AR3EFK, 1994 FFE) 2R UI-HEE SN WEIT, ZETL 8,469 DA
E2ONNWE RS, A IXFTH RY OHEERHUL 2012 FLAERANTHER U722y, AR
TILANE 2013 FFRR A L IZIERIBE TH o7 (R 3-1-4-8), —T5, 7 IV S UHOHEE RIIEL,
1994 LI I b/ 7p o 12 (% 3-1-4-8),

£3-1-4-8 BHEDOAFIZXFF R ETVIYNAEDOHERNAK

19944 20064F 20104F 20124 20134F 20144F
A IXFFRY 16, 421 18, 026 22,260 14,775 13,024 13,151
AN AT S| 2,206 265 63 138 117 8

1994 FIIEM (RFER). 2006 F~2013 FFRELEERRREREMSHIEL 52— (2007, 2011, 2013, 2014) %351H

@ EREHT DI
CAA AT R R Y OBBEHHINCEED 7 n e Yn g YR L OB RMOFEE L LT
1080 AEAREANE, A4 R R ) OB BHOBINT & b 720, MEHIRBIR I OB (10
IR 5 AT x ) e P %R LT D MIRR O % & i DFEBE - BHULASEIT LT D
(Vepk - 55 2003), £/o, AAIXTFTF RNV OERFEHICLY 7 na s vny IV AAROE
B OB B R4 LT D (el - 55 2003), ZhbBIE, Z7rasymy IV A0
YHORD ORERER EBEZ DND, Fio, HMOWERI L bRVEETHAEZ > T 5,
HALH T BRBER B ITIC & > C B OMEO— T HRBO A TSN, BRI L VIZEAY
OEROITREE L EEHHITEIRET L T D,

CERXLH
1970 4EFUIC K7 5% & S AMRA L (BEEEFF 1973), T h e B T E & B BA 2 0
BRBR L7cRER DD, X AIFENB/BIRALILGA, A IXTF RY OHEIR, 7 I V3R
FORG, . AR L. EIMICEAZNE 2 52 5 TR A, BB A b
BB D . %X UEAERAT S TREEEE N LB A BB,

_—

® BREZAVAM

HHEZ, ERNE—0s7nasvny IVAIEMEHEMTH L, LrL, A IXT IR
U OE BRI DRI L2 BHBMROBMYL & HEFiRIC K- T, 7 rayrymy IV Ao
HRREIIRMICE L (R - #5521 2003), 7 XY S RO BEUIHAM 2R BAMEINIC & o
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7o (REEAE AR RAM SN v % — 2007, 2011), 2012 4ELIRE, A A I X FF R U DR
FETRIHR U, APRE CIIAnE 2013 A S FRE Ch otz —FH, IV ARAFHOR
FENTROREEME IS & > 7228, AR TIE 1994 ELIE TR LD o 1=, LR BT ZEET
OPERRIX, 1990 ENn B 7 rav a7 I Y AN AOEBEMREDOT- O, il A4 I XX RKY
DB TERWEOEBK T ORESL Y I VYA AHAORBOMBREIT>CTnD (EE - A
2003), — 5T, HALMIGEREEFESIC L - Tl Tz ER I, EFLICEDIgE A EN
REE L, BHERHIIRAREIT LT D,
F 72, 2011 4E 3 H ORI X 2HEE T, ATE THLMEYOEIHER SN TEY (GHE6),

SHLTEREZET 220 BEZL LN, FAXAIEPHRATLIARELHY, 5725
R LAk SR, M OVE 1 RIFRE O RNLEEN D,

© SIHCHK
PER L« BB R AW (2003) A I X FXRVICL D7 aavyay I AN 2ORNES
Bh <. iz s BRI )i CToslA, LIRS SFEF e 9t 34: 325-330.
BREEE B ARER L R AE Sk o 7 — (2007) “ERCISHE BB RERIRE =421 o 7H
HFEE (=X U 7P A F1000) ¥ ETRAESREE
BREET (1973) HHIE. SrE B, p. 121-142.
%ﬁéﬁﬁfﬁﬁi%gﬁiﬁ/§~(mﬂ)$&ﬂ$ﬁi%$, REGHE =4V o 7 H#
HHEE (£=% VU 7% A 1000) ¥R R HE
*ﬁ%ﬁ%ﬁﬁ%i%%@ﬁty&—(mm)$&%Eﬁ%£ REREMME=4%1 7 H#
HEE (£=% VU 79 1000) ¥R ERHREE
BREEE HIREREL R MLk 2 — (2013) FRk244F K SR M 7 RSEPETR 7 ik B SR BR B2
BEEBREE.
PERERNTIERT (2011) R H AKE K =i+ 5 W BE S S i A 5 3 2k 23 AR EENAR IR RE
o U R SIS B R .
P SEERFSEAT (2013) T/ mav vy I YN AOHEFE AW E B ORS (&S ) B
FoiRE SR 25 AEREY > B U — S E B LA B .
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[CIfES

RLEK

FE1l BHEAEER (0145F7A/248)

BEE?2 REICEELI-AAIXFTFFKY (201457 RF258)
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FE3 EEBOEEOAFT L/ OAEASH (2014FT7AH258)

BEA4 AFIXFFR)DER. HIKITHEEALL (201457 A25H)
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BFES LTEAHICE O THADEMNEL (2014F7 A 258)
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3) =HE (HFRZAH)
O PR

SHBEFEATIROWEABMICET2BASTHD (M3-1-4-8, FHE 1, 2), AINAL
& OREIEHETR 1.5km TH Y | KF Y OHETH 2 504 B RTE D> D B~ Skm (A7ES
%, WK 1km, FEALK 500m, HEAEIZA) 250,000 m?, HREiEEIE 128m TH D (¥ 3-1-4-9),
W AR O 7 138 LT E . B o4l & o aftm & /e > T b, IITELOVER
HIXEROZ 7 ) el LIEREMKTH D, EETHHEE LT, AAIXFTXRY,
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