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Fiscal Year 2014 Survey of the Vegetation and Sea Areas in the Pacific Coastal Area of the
Tohoku Region
Survey Report

Summary

1. Survey objectives

The earthquake and accompanying tsunami that occurred off the Pacific coast of the Tohoku Region
on March 11", 2011 (Great East Japan Earthquake) had a tremendous impact on the natural
environment especially on the Pacific coast of the Tohoku Region. In this survey, based on the Basic
Guidelines for Recovery in Response to the Great East Japan Earthquake (Reconstruction
Headquarters in Response to the Great East Japan Earthquake), a wide-area monitoring survey was
conducted of the vegetation, coastal area and distribution of seaweed beds and eelgrass beds to grasp
the impact of the Great East Japan Earthquake on the natural environment and the resulting changes.

2. Survey results
(1) Vegetation survey

Fiscal year 2014 vegetation maps and vegetation change maps showing the post-earthquake changes
were created based on vegetation maps of the tsunami flooded area created in the fiscal year 2013
survey (mapped area: 577km?). The vegetation changes consisted mainly of land development,
resumption of cultivation and other man-made changes, while changes due to vegetation transition
were conspicuously small in area. On the other hand, there were places where relatively large-scale
disrupted environments remained or where new salt marsh vegetation had grown back. Also tracing of
plant communities were conducted at 787 sites. Overall, the environment showed a tendency toward
aridification with an increase of grassland such as Canada goldenrod, horseweed and other grasses and
a decrease in barnyard grass and raupo communities. The remains of afforested sites formed a mosaic
of diverse communities in response to the complex terrain and wet-dry land.

(2) Survey of specific plant communities

Based on past surveys, a field survey was conducted of 26 communities distributed in the
tsunami flooded areas. As a result, the effects of the tsunami were recognized in 15
communities, with by far the most communities located in Miyagi prefecture both by number
and by scale (area). In addition, construction and other man-made impacts were recognized in

11 of the communities.

(8) Coastal survey

Following on from the fiscal year 2012 survey, land cover condition on the coastal shoreline
and coastal hinterland of sandy and muddy beaches on the Pacific coast from Aomori
prefecture to Chiba prefecture (approx. 680km in length, 397 coastal categories) was surveyed
using the latest images. As a result, compared with 2012, much of the shoreline which had

receded showed signs of recovery, but on some coasts shoreline recovery was slow. As for land



cover condition in the coastal hinterland, generally coastal forests tended to have changed
into coastal structures such as tide embankments or to other land uses. This was noticeable

on the Sendai Bay coast.

(4) Survey of focal zones
Six zones deemed especially important were selected from among the zones surveyed in the
past, and belt transect surveys and surveys of the fauna and flora in each environmental
classification were conducted. Insect surveys were conducted in two seasons, summer and
autumn. An understanding was gained of the seasonal characteristics in each zone by the
inhabitation status of rare species, and looking at comparable autumn seasons, an increase in
the number of species found was recognized in all the zones, suggesting recovery of the

environment.

(5) Distribution survey of seaweed beds and eelgrass beds

A manuscript distribution map of seaweed beds and eelgrass beds was created by
normalization, graphics processing and decipherment of the latest aerial photographs, and
made into a distribution map by correction and finalization through interviews with
well-informed persons. Rocky seaweed beds were little affected by the tsunami and others and
survived in various places, while the eelgrass beds had declined in many places due to the

impact on their growth base. Analysis was also attempted using satellite images.
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23 |AXRHE 76.63 62.05 59.66 -16.98 -15.41 -2.39
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42 |73IRVEE 0.10 0.00 0.00 -0.10 -0.10 0.00

R D e A i 33 0.00 2.79 3.79 3.79 0.00 0.99
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27 = AR 21.43 21.54 21.60 0.17 0.00 0.06

28 | Nwmr = — Ry AR 45.48 102,12 105.17 59.69 -22.01 3.05

29 =~ —amRy A EHE 0.00 15.10 14.26 14.26 0.00 -0.83

i M A 30 INeXIREK 21.02 15.85 15.07 -5.95 -4.87 -0.78
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PR S NIz,

x2.8 EHiilFROEELOEBEETHER

ARl L [ 7 (ha)

&5 HHRE | HFR | EHR | mRR | KR | TEER | 2RAF
3 |ACRARAE K 0.0 0.0 13.3 0.0 0.0 0.0 13.3
4 | BRREAENGMO A SRR AE~Z AL 0.7 2.2 5.5 0.1 0.0 0.0 8.5
6 |MEREA S B SR AE~ZME 6.3 1.1 61.3 11.4 9.2 7.2 96.6
7tk 29.0 116.4| 2,288.9 374.0 11.3 11.2 2,830.8
8 | Bk 6.8 1.5 29.6 26.3 1.1 0.0 65.3
9 | AN&HSE 10.1 291.0 | 2,100.4 289.1 18.1 27.1 2,735.7
10 |- /K% 1.6 5.1 43.6 14.8 0.0 0.0 65.1
11 | ZREF A~ 3.1 0.0 4.1 0.5 0.1 31.9 39.6
12 [BHEBHLE 26.2 212.5 1,457.7 658.3 0.0 0.0 2,354.7
13 | eGSR 7.7 134.4 486.3 217.4 1.4 6.9 854.0
14 Hi7o 7o mi AR - hilk 12.2 0.4 165.1 0.0 0.0 23.8 201.5
0 |ZfkiaL 3,002.7| 5,372.5| 25,430.2| 9,751.5| 2,515.9| 2,403.6| 48,476.5

WEHOERDOEFT 103.8 764.6 6,655.7 1,591.9 41.1 108.0 9,265.1
IR AKIRO RO & # 3,106.5| 6,137.1| 32,085.9 | 11,343.4| 2,557.0| 2,511.6| 57,741.5
BRI AR 5 DU 28 HDE 5 (%) 3.34 12.46 20.74 14.03 1.61 4.30 16.05

UEMOEEO G T8b22 L) 25T,

< ABIHERICRBT 2 E R >

SRR 24 R BRI CA LA Lz TORRTE) B LU TORIK - f53E) 1%, Rk 25 FFELIBE DA
(LA ClTdZith & LTl cx 22, E£7o, TOBRMEADET - FAE) TEKATE O AFTET
bHR, HIT VEROZ(LOME TITEM T2 Z &R TE RN,

RO X DT, AR 24 FFIEICERE LI AR O AL, DIBEOSEEFTOMBIZB W TEFTX 20
DONREENTNDG, ZNHDTY NI HONTIE, KEEDRELE LTkt T 5,
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b. HWAEHRZER (H26) OEELRHER
AR (H26) O RBIOHEFER O R Z £ 2.9 TR,
WA EE DAL ORPUZ BT 1 AR ORI 2 e S T2 RER, HHEIR KR THY 54%

(ST D A E LTI R STz, R BEREARE WO DR E (] 14, 000ha) |

T, WRWT THHMEBSAE (59 5, 300ha) |, T ABARILZE (4,500ha) | £7p> T2,

R, BRI OmBZ(LIZ AR I/ S s TEEREA #1s & B 28R~
24t (K 402ha) | 2579 & 9 0S, RD FEAE AR RCHE v i AR 55 0D B IRAE AR DS RO o1 TR 72 A

FEEZTR L TR Tod D,
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O fth : FE, B, LRE Bf) D5 HOICHHE LT,

ZOFER, BT AR OERIZE W CEHE O AR, BCERETE 2 EE
T —H Lol

a) EMBBONEEMELIC & 5L b) Ry hE—FTEIL
4
)  pEER T .
& <:| IB5TH
\ \ \ %5':}%5%—‘;@
\ . +
s | G ) 55T
LR BERER
4.5 TERZEEDHI
LT HHEEDIE
/ bk 42m
— STHR M ENEE 21m
Eﬁ ¢ BEK 15m
E'/, BEEEY  6Tm
E’J‘E*[EHE Z D1t 113m
E sEM
BEEEY
B 0O (Bih - i)

>
4. 4
H4.6 TEBELTILE & ERDETE
TR L K HHE L DORELEREZEF L, 77 7L LIz b OGR4 5 LB AN TH S

4-15



(4) WE-RBEREFZELEROBERAE
a. V—rEH»
%E®ﬁﬁi He oM R 2R VTS S HU T R MO U R 2 6 & 123~ 5 DY —
IZK L, S BICEY — U NOW R A2 B R, IO, #ECIik OB RS ©, Mg

i Aoy L CREFT 21T o 72,

A4 IR O 2R3, SR, fEy —ry (RAEo U 7 AfE) . . &
Y= (RAEEo U 7 2gE) . . HEEY —» (GHEXEO U 7 2iMgE) . V. A% - &
&Y= (BEBEROREEOHF), V. IIEEy— /(MA%ﬂE$;m<Em@@@r)
DEODY =Ky LT, ZOHEZ NI HIXE IS/t LT,

Y o

e ;’—ﬁ__ﬁ_r ‘L\ +E@lI

138

139

VALEE—>
135~140

/
e s —

E47 V—UES - BEEE-EE B EHE_V. WAEY—)
CBRGEN MR DRBEWE. BRFOAERDR. RUL BEEE - ATEES

4-16



b. MREF

Hi U AR LSRR L 7o H B 2 B0 FERE SR 2 &1, TR 24 AR 2 S5 EPED
SRS FARBRIE AR ) CRA L RO EROXS S 1280, BEREZELEL,
—ERICKPE L, BHREALNIE, &Y — o b AEMIK A 1~ 25 LT, AL
T, BaAEMZT, £7-. 2 TOHREBEIZHOWTIIRTRERHI ISR U7, 3% 4. 51X
—Ra#. X 4. 81 BB LK D 2 R,

®45 MRiBE—ER (H:

EFRDO—HR)

HEFR|V—| V—% | BF #hX % 1970° 2000’ 2011 2014  |BEDHF|1970-2000'| 2000-2011|2011-2014| HE1/n
BEFR | I AE 1 FEHETAKAH | 197658 | 2002.4.23 | 201166 | 2014.7.12 [{R5vk| 5 1 1 10
BFE | I A 2 EHETTER 197659 | 2002.4.23 | 201166 | 2014.7.12 |Ryyk| 5 1 1 10
EFR | I A& 3 | ErhETiEmiAE | 197658 | 2006.10.15| 2011.6.6 | 2014.7.12 |Ryvk| 5 1 1 10
EFR | I A#E 4 EmETLE 1976.5.9 | 2006.10.15 | 2011.6.6 | 2014712 |R4wk| 1 1 1 10
BEFR | I A 5 | FETET/\AKEE | 1975.10.17 | 2006.10.15 | 2011.6.6 | 2014.7.22 |R7rvk| 4 1 1 10
AEFR | I A 6 | FEWHET/NFA | 1977.9.25 | 2006.10.15 | 2011.6.6 | 2014722 |K4yk| 5 1 1 20
EFR | I A#E 7 EHETAR 1977.9.28 | 2006.10.15 | 2011.6.6 | 2014.7.22 [R4ovk| 4 1 1 10
BEFR | I A # 8 EHETAR 1977.9.28 | 2006.10.15 | 2011.6.6 | 2014.7.22 |R¥ k| 5 1 1 10
BEFR | I A 9 | AFWILEEE | 1977.9.25 | 2006.10.15| 2011.6.6 | 2014722 |HR7vk| 5 1 1 10
EFR | I A#E 10 | AZEHERE | 1977.9.28 | 2006.10.15 | 201166 | 2014.7.22 |/Ry k| 5 1 1 10
BEFR | I A # 11| AZEHERE | 1977.9.28 | 2006.10.15 | 201166 | 2014.7.22 |Ryvyk| 5 1 1 10
AEFR | I A 12 | AZHEMAE | 1977.9.28 | 2006.10.15 | 201166 | 2014.7.22 |Royk| 5 1 1 10
BEFR | I A#E 13 ABHEE 1977.9.28 | 2006.10.15 | 2011.6.6 | 2014.7.22 |/R¥ k| 5 1 1 10
BEFR | I A # 14 ABHELE 1977.9.28 | 2006.10.15 | 2011.6.6 | 2014.7.22 |R&vk| 5 1 1 10
EFR | I A% 15 | ABEHALE | 1977.9.28 | 2006.10.15 | 2011526 | 2014.7.22 |R4yyk| 5 1 1 10
BEFR | I A#E 16 | AEEHiEEEM | 1977.9.28 | 2006.10.15 | 2011.5.26 | 2014.7.22 |R4 k| 4 1 1 10
EFR | I V8 17 | AEHAEINI | 1977.9.25 | 2006.10.15 | 2011.5.26 | 2014.7.22 | R4 vk| 4 1 2 10
EFR | I A% 18 | ABEHAZE | 1977.9.25 | 2006.10.15 | 2011526 | 2014.7.22 |Royk| 5 2 1 10

1970" . 2000" . 2011, 2014 : EEZDHEEERAA

BATITONT : RRIEBREEVOELSBRE. Ry IRy FE—F

1970 -2000" : 1970 F{XA 5 2000 £ (BXKH) OELER

2000" -2011 : 2000 &4 (BRKAED Mo 2011 F£ (BKK) OElE

2011 -2014 : 2011 5 (BK®R) » 5 2014 FDE1E

HE 1/n: JTRBE
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2000 £E4%
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: 750
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1250
1500
1750

R F 7 F R (m)
* o A#E 50m DY 7 7RO TAELT D

4.8 THHBEZERDHF (BEHWENV. AEEEY—2 No.132 £+~ ik

HSERADSBRAIZRIEXDICHER LTINS, HtEhIEESERDSIPRINDEEERE. Bl CoF) STHRHNQOEREZ
md. CCTIE. MOERINL. BRINEICEZET D, 1970 FROITHMEB (KR & 2000 FRIC. 2011 F
DITIRMNE (ThiR) Z 2014 FOEDEICENRTIVD, 2000 FOTMHEEDIMA (CTTRKRBETHRIWIR) &
STIRICZEEN HDHEIL. STIRAMERUIEC EERD,
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c. BREODZILER
1970 M5 2000 FROUFFEDOEALER DX ITF L1 4. 9Z/R Lz HAZFE O R

ROEEBENZZRUC, DITOZRCERNTHEH LT,

B4 7 1: BRREQFEOEREBI I > TERKESNH S EREAA & RHEEN TRE B
TRENEL S,

RAT 2 —ARAQRFERORNIHREZZEOEENICL >THESATFHTRE. £F
Bl THBEHNED,

A4 T3 ANCERENSDERBEIHWOREDICEYBRENED,

BAT 4. BE - RBFOBRRICKBIEIT,

B4T5: RE BRELGELEZED),

2471 ‘kﬁﬁ

4.9 FhHEFEEBEROCEARAER (F%, 1997)

2000 AR5 2011 F OO ZALRDUE, BLT OZE(LERIZ A LT,
2471 KE RER LEET),
AA T2 TROBIBR A HND,
B AT 3 BRI EE U CTROBIBCHIEOWH LN R 5N,

2011 6 2014 FF OO AR, UL T OZE(MBERIZHF LT,
ZAT71 0 ZE BRER LEET),
HA T2 AT EIEM N (EKaTo/ 5 FILLE),
B A3 ATRROEIE DNEV (ERATOR 5 EILLT),
ZA T4 TR IR (RRRER 72 221E)

FLEW  AAROHEERA, LM, p.422, 1997.
HEFERR AT TR T I (e TNk S D) oz &
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43 FRAEHE (
(1) FEAZREF

Elj\ N

/173

a. EREV—VRUMREBFH

AR OWRIEEZ2ER 4.6, BBIO Y — K UOHRBO—E 523K 4. TITRT,
DFERE, #J 680. 5km (2000 FAX) Th 5, WHIERE L, K (150. 9km) | B35 R (134, 3km) |
AR (120. 8km) DNETE VY, V' —80% 19, #HIXKIEFEE 397 HiIX TH Y | #HXKWEFEIL Y 7 A

FRET LA FREEHRE TS,

- BEOEIBIKRAE)

*46 FAEXNZROEBREER

No. = FE £ (km) ®&
1| BFHE 1208 |[REK GREF) MOEFREFXT
2, 5FE& 101.2
3| EHE 134.3
4 EER 94.3
5| REE 150.9
6 TER 790 | ZBEEMNSATABRERIG(—EENET
=1 680.5
®47 BAHDOY—2RUMRERHBO—E
No. = =y MWXEERES wxEsg i
I RE 1-6 6
1| BHFE |1 =iR 7-14 8 21
m| J\F-BEL 15-21 7
I A& 1-32 32
I BH 33-86 54
2| BAFER
BER 25 87-122,159 5] 18
I\ KENE  |123-138,140-158 35
I SALA 1-24 24
I =EN 25-64 40
3 EHE | I 4HEE 65-104 40 140
IV | A&-158 105-134 30
v =g 135-140 6
I HE 1-9 9
4 BER | 1 AW 10-26,44 18 44
il LhE 27-43 17
I b3 1-4 4
5 RWE | I B3I 5-19 15 27
il = 20-27 8
6| TER | I | A+ABE| 1-673-1" 7 7
= 397
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b. LB RDEIALIL
Wik, WAL, MR, REEEYDE R OZ OO 2 R ORI OV T, A5

W DRE R A 4. 10~ 4. 12127777,

1) 1970 £ —2000 F£HK

A G O 1970 40 E 2000 48D 2 BRI O L BEiX, W IESK 212ha ffi/h, O
TEAED3K) 33ha /N, MEEARDNKD 478ha YLK, MEFEHEEM AR 1, 255ha LR, Z DALY
9ha LR & 7p o7, B BILR Ulc THUIHETE - 22y, (R, Weiraiisk, EIT
BT T L 4. BFEEYE T, b/ LI EHIT 1. ETH 5D,

VAR CIE BRI TIIIRORE/IBE LWS, 1RIEF UA—F —DNgEARE 2o TRV |
AR IR GIE L 72T & 7o TN D, WD A AR I B IR IR ORI © 100ha /it AR/ L
TW5, MEAEEYILR I TR 543ha LR EMOIRZ REHEL TRV . Z iU s e
WO B E O R B OR-RIZL 2D TH D,

AT : ha
BNGER 1:HGE (2B EHEE 3BEM |4mpMsy 5. F20M | &
EHRER -311.7 20.4 399.8 106.5 -34.1 180.8
EFE -54.4 40.9 10.1 116.4 -46.7 66.3
EHE 81.4 -88.9 105.6 2580 -227.0 129.1
EER 48.6 20.3 -36.1 205.3 -0.2 237.8
TR 268 -119.9 -15.2 543.0 278.9 7135
FER -2.6 94.2 14.2 25.4 78.3 209.5
LEERREE|  -211.9 -33.0 478.3| 12545 490/ 15370

FEXZBEE 1970—2000' EIEZEILE(ha)
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1:BhiE 2: W EHEE 3 BEM 4 BRBED 5: 20t

X4.10 2RABEANRBEDO 2EHHOEILE (1970 FLH 5 2000 F4t)
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2) 2000 F£H—2011 &
EFRA RGO 2000 FFR L 2011 0 2 RO &L, #9239 38ha fiik, w0 Al

73K 497ha #d/IN, MEFEARAIK 829ha M/, VEFHEIEM DK 145ha #g/]N, £ DMK 1, 377ha
JER ETpodz, HIERIC K DECHARIE FIC k- T, W EAEAOHE AR, BHIERSE O 74
EMMRE NI LTND, B, AiHER~A T AZRTHOMRAE (OKE) L-EREIC
KR

B CIEE AR Gl ALK 124ha i/ LT, 20O T2 OMICED> TS, A
FRCIX = FERERZ 0T 10m 282 2 03k BE U CHEEOE I - Ak~ R4
726 LI, Wzt E N REERICIUPABED Ry NE—FBE o772, ik
SMEFITHE N L TV D DD, DRI T/AE W, BRI TR il & iR O #E
INRZE L L, W EAEA O —EBIT I E D> T, F2. MIBEREETICH 2 1L % T
EEEERN R WX DT> THEEE L TR Y | EEEY OME/N1K 133ha & REWV, @5
RS EAAESCHE MR K E SHE/ L. ZOZ ITHMBI D Z DMIcEb->Tnd, &
WRCIEE OMLIAMNT 50ha mitk DR/ NSRBI D, THER TR 284ha i/ L
VE[FIFREE DG T DI > TV b,

AT : ha
ENFEA 1:BE |2: B0 EHE4E| 3 BREM |4 maEEn| 5. 70 | &5t
BEHRER -119] -1243 23.8 9.3 96.9 -6.2
=FR 13.8 -21.3 -27.2 423 -26.1 -185
=R 798| -1505| -312.4| -132.9 684.9 168.9
RER -89/ -1276| -204.2 -1.9 219.0, -123.6
B3 -14.9 -67.7 -24.4 -56.9 1135 -50.4
FER -20.4 -5.3| -2843 -5.0 288.2 -26.8
LHERRESE 375| -496.8| -8286| -1451| 13765 -56.5

RERREE 2000—2011,12 :EHEEILR(ha)
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1:8E 2: B EAEE 3BEM 4BEEED 5: Z Mt

PEAREE 2000—2011,12 BRI OEELELE(ha)
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400 Mo%WE O FER
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18R 2:BEHEE 3:imEM 4 BEBEY 5: ZDfth

X4.11 2REXNZRBFD 2EFHADEILLE (2000 FHKXM 5 2011 F)
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3) 2011 #£—2014 &
DA SR D 2011 4E L 2014 40 2 BRI O ZS b &L, WEDNK) 226ha fi/h. Wb oAl

23K 92ha ffa/N, MEFEARAIK 496ha fa N, WE ARG S A 332ha HEK, £ OMLAK] 732ha HL
KEpot, WEIC X DHE-CHMIL T2 L » T, ik, WENAd, BRI INT2 07
CTHIERERRICHE D THICK Y MEEEDDRE IR LT,

B CIXHF AR Tl E W ERANE/ N Uz, & TR CIEEICHEE, W Eibe, AL
DM/ N Uz, BRI CIImbie MRS/ U, MBS & OMmMBRIER LT, @ RIT
WD/ N U, EICHEEE O IER Lo, RWR TR FEICHEEEY & 2 OMmaitk L
Too TEERTIIFITHIRE LMD/ N L, ZOMMBIER Lz,

BT ¢ ha

BNFER 1:BGE |2 BbEH4E| 3 BEW 4BsmEm| 5 F0M | &3
EHRE -12.2 -13.1 2.8 12.6 29.0 19.0
=2F8R -27.4 -11.8 -13.3 -20.9 334 -39.9
=R -1175 -32.2| -389.9 166.3 575.3 201.9
BEE 16.1 -10.5 -59.1 106.3 134 66.2
k12 -19.2 -0.2 2.1 59.0 16.9 58.6
FER -64.7 -24.3 -385 85 63.9 -55.0
LWEARER| 2250 -920 -4959 3318 732.0 250.9

FERMREE 2011-2014 EAELEILE(ha)
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-400 —

ENE 2.BEHEE 3 BRM 4.BREEY 5 Tof

K4.12 2FAEXNREFED2HHDEILE (2011 F£Hh 5 2014 F)
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(2) FRIZETATBEAINOEELL
At U7z 5 T H O +HigifE o 2 B O mfEZ L &2V T, 1970 4548 —2000 44X, 2000 454X

—EBRB T LICRBI O — BN 4. 13~[X] 4. 18ITHEFR L 7=,

a. FHRRE

1970 4EAX —2000 4E4X

TN PR &M AEIE SRR U, AR/ LTz, BIR O & 36 0 W AR OV~
AIEIC LD DD TH D, T KV WDIE & AP MEERA~ZE D> TV, YV — T Tk
O/, —J7, V= 1 TR RIS EREENSE L T, EEEmITY —
I OLe2>/NIFEDERIZL DD TH S,

2000 AL —2011 4
V=TI A A DS/ L. FO/IER Uz, 7RI L7,

2011 4= —2014 4
V= TR & W EAEED /N L, EICHERHEY & € O IER Lz,

EHE 1970'—2000' : EHEELE(ha) HHR 1970—-2000 V- OEEELE(h) [oy—y1
500 300 — 0y—o1 |
400 200 ay—>m
300
100 —
200 J |
100 | | 0 J * * * R
0 ’ ’ ! —— -100
-100 |— L
-200
-200 |—
-300 312 -300
1B 2 WEEE 3UEEM 4BREEM 5 TOfh 1R 2:HERBE  3EEH GBREEYW 5 Tof
HE 2000'—2011 : BHEIL B(ha) HHR 2000-2011: V=2 B OEHZE L E(ha)
B ) 150
150
100 100 —
0 L L - L — L 0 —r L L
_50 -50 0y—>1 ’»
0y—>m
~100 -100
-150 -150
1R 2: B EAEE 3:BEM 4 BRBEY 5: 2Dt 1: iR 2:BhEAEE 3:BEM 4 BREEY 5: Z 0t
HHRER 20112014 - EREILE(ha) 100 HHER 20112014 V=R OERMEILE (ha)
100
80 80
60 60
40 w0 1
20
" . . . 0 — : 1
zﬁ e -20
—40 40 0y—1 [
~60 L
-60 0y—vI
-80 -80 -
~100 -100
1 BbE 2 B EAEE 3R 4 EREAY 5-Z0M 1: iR 2: B EHEE 3:BEM 4BERED 5 Tof

X4.13 EHED2HIHOEILE
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b. &F8
1970 £ —2000 4%

T EAEEM SRR L, W & 2 OMDE/ N Uiz, SROMBERE (HE) kb0
ThHh, V=1 L1 TEDO/EMDFR,

2000 FE{8—2011 4E

WY EEREAE . AR, O Z 230K 25ha Mg/ Uiz, V) — IV TIIAD ESoUR FE AR O fE /N s

REL, ZLEFRE OKE) Licbossnd,

2011 £ —2014 4

ZOMLIAMNE 10~30ha M/ L T\, Y —2 1, O TEBERHENL, EOMIZIZK LT,

HFE 197052000 : EHEEILE(ha)

HEFR 1970—2000' : V-2 FIOEEE L E(ha)

200 100
By—v1
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150 60 — E‘{—)]]]II
J—y
40
100 20 ] ] oy —vN
w0 0 RS I I —— =
|—| -20 \;( }_‘ ]
° | — | -
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1: iR 2: B EHEE 3R 4 BEEEY 5: ZDith 1:BiE 2: B EHEE 3BEM 4 EREEY 5: Tt
EFIR 20002011 : AELELE(ha) 100 HFR 20002011 :J—2RIOEFELEIL E(ha)
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|| ||| Y U L
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1:BhE 2: B EAEE 3BEM 4 BREEY 5: F D 1R 2: B EAEE IR 4BEEED 5: 0Dt
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X4.14 EFED2BIAOELLE
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c. BHE
1970 £ —2000 4%

b hiAE & 2 OfsHE N L, LSO STHE PR Lz, B Y — o OISO
BH BRI L 0 . b & O FEER S FLIE X7z, FEB BRIV LT T LVLMR
RICAEDN TV, ZODWIEOHEENMET LT EMEAENER L EEX NS,
— VIV COWFEREEY OFERITABROBERICEI D2 LD TH S,

2000 A8 —2011 4

WA EWBEMRNRE KL, 2132 0MIcEbo7 (—HIHER - K., 2hnbix
MWBEBREH D — 2 V /MmN R - T,

2011 £ —2014 4F

V= MTEMEFERARE Hi/h L EFHEEY & € O IER L7z,

EHIE 1970'—2000' : B ZEILE(ha) 200 BEEHE 1970'—2000' : V— B OEIEZE L &(ha)
300 By—1
200 150 oy_oq H
0y—vm
100 100 0y— W ]
0 - 50 [ ay—v
. L] o L___m _HIUJMJL_I .
-200 -50 LU
~300 -100
1: R 2: B EAEE 3 BEM 4 EEEEY 5: Dt 1:BE 2: FhEHEE 3 EEM 4 EEEEY 5: Dt
EHE 20002011 :EFEZEEE(ha) 600 EHEE 2000'—2011 Y= RO EHELE(ha)
800
500 (VI
600 400 | 9Y—>I
300 |7V
400 200 D‘{—yw
100 =¥
200
o I, . .
I oo — =
O = |
-300
-400 -400
1 RE 2: B EHEE 3UERM 4BREEY 5: 2Dt 18R 2:BEAEE 3EREM 4 BEEED 5: ZDfth
EWE 2011—2014 : EEZELE (ha) EHE 2011—2014 : V- RIEEELE (ha)
600 600
500 500 HBY—>I
400 400 HBY—rI
300 300 HBY—vm
200 200 HBY—N
100 . 100 LlBY—2v _H
0 L . . 0 . —_ —_— P I e B
-100 —|_| -100 4
~200 -200
-300 -300 —
-400 -400
1B 2HEMEE  BRH 4BEEED 5:Toft 1B 2WEMEE EEN 4EFEEN 520l

X4.15 BHED 2BIANELLE
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d EEER
1970 £ —2000 4%

WEEARDHE/ N U, Wby, W EREAE., WEEREM AR LT\, RO IERITIWbhETHD Y
—UIIZR BN, £, WEHEEWIT Y — 2 1 OB, V' — 2 U ORIk 5 ETT O
LB TH D,

2000 X —2011

WA EWERBRE KN L, 2 IXFOMITED S (—HITEE - AL SEHED
fHm ERL TN D, T3 DIEEERACER S S FEIC T T Y —2 1 - I TEOMHA TR,
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