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o. IRIBICEREL-#MXICET SRR

MEBAXZEE. MBTRICACSEROMEAHY . AHZTEHEEZELRE LTERAESF (D
BN OMZET) TOBHEFILRONFET,

RESZEADOERICATT, AHTERBOFMADRES SV BERE, E50RE. BE 2
kmiA EDBEB ICOAEIEZHAI T 20 EDFRAEEZR T THESFRAGHEHFRL., F-.
TARVVIR My TORELGREDRYBAHAZETO>TLET,

£ &

REERFRIGERITH

2017TE R OB BH A RATHAFHIBEATOOL . AEHEA, 5784, R BHHEA130
&8TT,

FHMR, NEMREEHTH (B) REHMREESAH (&)
EHANE FEBX|AEH#RX FIRE SaIN=5
BEE 515 1,113 R 13
B4 -4 51 34 INFAR 49
Z D4 0 431 PR 33
T 566 1,578 BRI 35
=t 130

10. BRIFEICEREL-HEMEOHERAFEORR
BiE - &R TRIILX—ICHEETIHEORE

MEXZETE. “RERL” . "BREXL” . "R . “IxLX—" . “REM#ELHE
-RBET . REEE LGLELKREICETIERMRE. CARREEXRICEEALTLE
o CCTlE., TEARAZMMREKMFMREFDSIRMERE] 4o UIC TRECENEE
EDHRAMEZRELS L UZENEEE] Ohh D, BEICEET 2HEREFHEBNLEST (V
BN P.49~P.52) , ThoDEMNTH, RIEICEET IMRREL LTIE, £EXZEHLLD
REFMEEZFTANTVIHE. BERARLELHY T, KZED Wbt A bH S, AZED
BERILOELEOMEEBZHRER -BHET S5 &EMNTEFET (http://akitauinfo
akita-u.ac. jp/). UTIEZFDHIT, REKXFESATREPSHE Y IL—F (KX BEERERZWE
HERRARREFER - AILA=HIR) OME FEaELCHKEZBE LZHEITHOLOHD
REBEE~OMLHEAEY - wILETHEMEAR—LEEILHBETORY A~ 1 T,

N4
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I

EAHE1E
INU—=Y3Y « NIDA—=VYR

I RRIAVENT2-YR
N B2 - E=ST0

T REARRCERZBELLGRENOI-HORREE~DLEHAEY
~t2)L E7 S HER— /L ikl thisk TOHR Y #37-
AKX SAREPS R TIN—F (% ERERFHRUERMBEHFER - HILAZHIR)

e =2

LEFBIETIREMELHEOER
BADRAEDEHETENUHSEFTEXZHEOICE, SLIRLF—EREMLMERDRE
MG HISIEITRIRTY. ENLGHEEFHR L THRET -0, XFETEIHMIKRORMIZKRER
KETHEELTVWIEAMYERRICYEL, TAENOTRITHELT, RA0HdRITHIEL
TWEY. TOHE, ERAFRFICLHERAFLEL T, REBEIEEZTHVET R 1). BERT

1.

R
e fil

TNHIYT 4
e . RifE

[ ]
® 9 o
kLo o

.fiﬁii

- pH=2._6, 5
N B e L
B 1 (a) AR—ILEEILAIER, (b) R—ILELILEERYE Y Bh & WERFT (EEAFET D E

ZA), (o) SHUEDIZHHT IEESINEREK, ) fhluBE/KAEEN B IIIK.
EZDBEEADOIY AN EH, MEFTBICLIBE~AOEEINGYERIATHET. —4

Fo=
ENOIETHZRBUICES TV g TIXIREMENH Y, ShEFTEIOHRS & IRERRERL S
WO ERTIFEEFHARTHENHANICKROHONTNWET. MHXZEEREREMERDIRE
BENFHLEBENSBFOMEIIL—TTIE, ENGHESETEIZAINETHFHHEUELLSR
FEMELTRESIE T =8I, JICA-JST @ SATREPS (ihikiRiZzERExIGCEERIFERMiHAH T 0O
45 L : Science and Technology Research Partnership for Sustainable Development) @ % & T,

2015 M5 5 FEHETEILE7HMERAR— /LB SRR Z IRt & LT, (1) FRl

BEOK - SEIKASAN I AR, TIEEDRABICEDICRERE

=

QESVELNLDERDENRICK DIMLERZENDEEL,

S, (2) BT EHRARHTIC & 5B,
(4) SEILBEIK &R R I U Tk &

EICLDERERZFALIBILUEKOESIEOMEZITL,

ChoDEMERME LIZRREED

FODVATLEBEOMEEEDTHET (M 1).

2.

CNETOMAERR
EEpE

Foa

FHEOHETIE, I ETHMERIBOAR—/LEAFLERM I (%9 5 000 km?) D#uiIZdH

WTHENIKO®R THOEE, B8R LILZESTRERM S,

1) AENIEREY, 2) Akdn0.224

AU EDBEY, 3) AKFD0.22-/0 UTOYMEELEBRICDONTpHIEL SO 40 THE
EOLEBRIEERZER L, B EFLBORN T CFEDER) EAEXTEZIHOE
EBHETO>THLWET (K2). ChoDT—42056(%, Culd, 0.2 74 04— FILUEDREBYRF
029478 A—=FILUTOHF (204 F) &B8HFE (A4 Y) OMADILFEHETTRIZE
WMEnBIE Asd, E(20.27049 04— MLUEDEBYHFE L THEIIKIZE Y FTHRISERRS
ENBTENALMNIE-TETWET (F2). ZOESIZ, ANKFOETEDILERELCTR
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I BEANEIE I VRIXAY L« N DA—=V VR
I ANRU—3Y « )N\D2—VIUR \Y Boili - £=&5T

Hh iz o fth E ~ D TR

Cu (particulate form,> 0.2um) As (particulate form, > 0.2um) » = O B

- L -

*®y Parti
S0z , SHNTAY, SEMIC
C‘o::oi..*-fr'ss a *) T: %) iﬁ iﬁ‘ 1% é 1z ﬁ
ua;;,.pen R Moidanped L TEHEEEET—2 L 71‘3?
R = _ S VET. El oMb
Pl E o R k. OF— 5 EHEER
T , BITT— 4 LBl
(particulate & dissolved) . domant xt It Fﬁ % 7& E, H T -
‘.Tﬂpﬂoidal + dissplved) A ;EB‘AS (colloidal + dISS(.3|VEd) A L T, ﬁigﬁf%ﬁg*ﬁ_j—_

— R (2&KBAZETIA
Bt THIRER

A
P A} b ) ¢
... = (b) Wajdanpck BT EAETREICA Y
Majdanpek L =7

° N }-..‘:‘—;.E_".:J_'? i Bor m EX B
S 7

B rmine--_z:;ﬂ" .?’
o 5 2 E R R 4T O

T s = i | mTik mE e
2. HRICE YR SR TIKRORE £ ROBESHE. 5 RS L 1= B RS
BO2ARY MILEHE

MNoKREICHLET DFEMEONTEHET S EMNBENTYT. BRANKMNLEEIN DRREE
T3 % LANDSAT /5 ASTER, Sentinel-2, WorldView2 N&EBRRICEBEBELEBANEBITZEDHT
WET. SoICEAMZEH  (Unmanned aerial vehicle, UAV) [CHEE LT=/\1/\—ZXXRY L)L H
ATSTEYSHBETEARY MLAEELGEGORSEEELTWEY. £, BERETREEZ
ST A 1=HICHRMAEFITL, HMEREWEEZY LTI T LZOHMPBERPRARY MLEEER
HOERBRETRAELTWEYT. COKSIC, BERT—2ERMAET—22HAEHES LT,
FYUEEHOEVWVREFETMFLZDOMIAIFZENTLET. T LT, HEEZRBEIERNSHRS
DERMAFEMIEDFZRREIRICRE L TIRET S EAAREIZEY F£T.

SMLDEETIETRET HHEEY GEILENL) 21X, @BFEDHIA LLERTERMETEHDS DD,
ERDEFBIZRNMNMLBEVWEREL >TUVSIHPEALALGLTAZIILNEENTVES. TO—AT,
EREMIIEEORKORERRLE LG LHEENH SO, BDMEOEZFTORE, SEM~DEE
B4EHADE, ERANCREEFEMEREZRRISERT HIVNEBTOCREHEILITIHENHY
F9. BESUVWEMALDEERIN - BELOHAETIE, EREZSTHIAMEIYME, BERKORER
A& HFHRILAYERBENOMENICUNIET 5128, BE - 8EEHZM5 Li3HRIGZINHERMIC
THEINMEESHZZAL, BIEELOUE O ADRAEEHAATWET. F-, MEEEE
[CZ, BAEHE-EREEFEREZAV:-—ERSERR IO ZEEL, 0% LDIRDEIIREHFE
RINTLET. EMEHMLUNLEREZETHEY R OMIHEEYMLZLE) IIHL, AL
MEBTOELXNERAATENMIELTWET. Ff-, HERORENSOEEXTRDBAHDITED -
HIZ, REIZTOVWTOAHERLEABLTLET.

SLEEIDBEETRET AL EKITEBELEL TS EEDIC, & HAELUTUAY, O
NILEEEDLTAZINAF U E LTATRAATWVET. TOLSIGKMNAINZEFDEERRS
N5 EMIIKOFIRANEEE L G 51FH, HED~DEZECNDEREEZLET HueEMLH D
CREERGREMBLLGDIGEENHYFET. DMELRELE L SIEZFTLOMETIE, DfiEL
WEEEHAEOEDSIZLICKYBEKDKEFILLEERTT S8, H, L7AZIILEERE L TEIR
L, SiUBE/KZRIET ST EXZBIELLTVEYT. SHEMONTIE, BILERICK Y HEEEIRL,
TOMDL T AZINIGEEFREEICEYEIRT SFEZAFLTVET. HARTEERETOER
HERERICEKZ2BRBEICHTT pH 2o 0= LT 2 2BRBERMTOREHEIZEEZET S &
EBIZEBEREICH LEREOS VI -EREFZEARPTYT. CNETOMRETIE, FFEIZKY
OO FEENRIE LB DRI & REFICEKDOBELNAIRELRI ENERINATLE
ER

26
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I INU=Y3YN\NDA—-VYR vV  BciMb - £=551b

K3 (@) NA/IN—RARY LA AT (LCTF) 12Xk B TIERRY MLEBRDOEF, b)) ERRNR
9 FILVAIEDHRF, () A— Y L—TJ2HEBOHKF, (d) PiEHABREEDEIIER
DHAERER & LRHEE

3. RBEBE~DLEAEY ~DEE
CHhoDHRELEFTLTHEON-HRBREHSOLEBADRITHARAT=-HIZ, (1) ELET
EHRXIRILF—E—REREEAMERRBORELHE 2 ARRELETELVVE2/—+
DHARFTRANDEZZ Y VT B LUVEFILEDO-OOHAERKGFDFRE, Q) ~AFTF—FKFER—IL
TEMRODFEZR]RICLEBEFREAMERBEOERE, (4) AMERROEREFHZAMEL
B2 VRO LIS —DFME ORYBADEROREZEDTNET. BETHOERRE
TIX, METOEFBELANILLED-HREAD SATREPS TOHMEHRDAFH EMERFZREDHEE
BEORE, BXICEET IREBEREEMRMEACETIERIBEBBETO ELEEFEATL
FY. CO&LSEMYMBAZHREL, 2FROXMRIOD L) METHRICREZ L ETEBFIC

REDFETY.
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11. £YSHEEORE EEYVEROFHFHRAIELSFADIKGR

MBXZEE. ZRBIVEFOFRICLIIEMEREOREEAYERDOFRARGHADED.
TEYMDSHRIEICET 5K (1993FFE) | & TEMSHRMEEREE 2012-20201 OfFMHZE
IE<f L TLET,

(1) #EEE T 56

REZIZBITHEMEHRMORE L EMEROFHRARECHAMEICEYT S2FHE, HHF
HWFIE L THREBFCSTI2HYRRFOEREICET 2EKES ] EUIC NEEFHEIER
ZEMFOERFORGICL2EMSHEDOHERICET AR ZIESFLTE Y., FMIEUT
DELYTY,

@ BEFERRIE
FEDEMSHEFICHET HHRRILUTOEY TY,

- BRI KRFEAMBREZESYREBRRIE
- MEXRFHERBEY. ECFHRRZEMERARRICET X2 EERE

@ EMEHMUEDRELEMEROFRARGHAD=HDEY A
EMSHEITHBESATVSTROLSBETELRAICOVT, XEOEZELSRUED
FETUYTHELVTOLR - TROV IS4 Fxz—v&EH, LYLEWEETRET 5

LERELET,
HREMOBA (RREVOTEL. BAELRL, FER - HRE)
EEFABRZENOBA

()% #&

D IIYR, Sy +HE
ARZIZBE T 5EBRHMOFABERERRRITREE 20165FE) ZUTICEELELE (K
BITFE118222017F11 A148)
2016 FEEICHE THERBYOHAERERR

FEREROU, B, B
NAFHATIVR

B | BEE es mmess—
XA 5.6 144443
vk 1.0 232.9
EILEVE 0.0 4.2
ks 0.0 445
3 0.0 0.0
A3 0.0 0.0
75 (%) 0.0 46.0

KEBEREBIZOLTIL, 2016FEICB T35 BN
BHE-YEHERTHR, =L, TRIEMBERLEHL-,
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@ HyHIIL
NEEYETRHSNDID ATV ERBEHERRICHERT 520, REEH SHBLES
RAICTHENFA GFrraI&E S : 06001585, EFal#: 70ML) #EiG L TLVET , EERAIZ18T (2017
FO6H6H) ZBALE LN, EANMAEBARELLGZNVWESEBT L., FEEIEERICK Y 2550
5 (01746 890) LTERRADEEEHVTVET, 2017E1286B TEEE~ K20
#m, BOEDREE] #REFTT,

REPIZBITHREREEHE, HgicH B AalBemBL, N—rF—2 v TEEE
BING, FRATREEREASOBEICRYBATOCIENEETY,

MBXZETEH. BEPZEICLIREREFHCIRENPOANDIIE. BB ZHEEMICEREL.
MEHEOBHE &L LTENTIRBEEREDHERRELTWES, T HREEZEITD
MBAR] [CHEETHIRFLLT, tEBEEROHER - AL~NDEELEETHY . £MWEKHE
DRECEARREFICEHTHIMYMBAITOVNTH, HF - AREHZREAL T, EEMICEREL
TWEY,

(M #HREL 2 —DESHRR

Mg & EHE L i ODE
LERBEIZHEETHE . ﬁifﬂfmﬁ

*BiEL i, i ]

K DBEEEE-TUL: Tih ey —

MElIEEL S ) & HER | 5 s, |
Bl D= DRI TR éggzég%%%%ﬁmﬁ 1 _j;fgff&_
R ECEFHRENS  BmEE |
M. EFEEEEHOEEL

E THERRIH., AMER

FEORENEZESTW: IRUFY—-EDRR - FARF M=, [RUFr—aFanr

—arvt i — | FOBFEORZZEHRRES L. 2016548 (2H1=12 THhistizaE) - B SEARR

RU THuSiERARARFT) D28 MM 5705 TARERL V2 —) ZRELE LT
HWARIEICERYBOH (51) ORRKREFELE LT, i e DFHEIC K StERBROEMB RN

WK EOHAE - B VITHBEEXORRICET SMREHEL. M EIES AMERD

HEEE E D ERIRE, FHEICAEIKLET,
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FREREXREO—RE LT, FRERRUVAREBRICE T,
N—FFw 1 ZEELEL, 201TEEIIRREXLARDEA. TR, 9A.

BEEmLELE.

Q) EFERDFBRR

AETIFH, TRHRMEKREDICYI B
—IRELTIORFAR ICHIE A RIAE L
vE—FHRELELRE, 2007F11AIZ(E
CNFETCULICHEBHIOERIZFSS
5T EZEHEMELT, ARMECHMAES
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DEEILZERET H-HIC, MBRFE
FEEHEEREERELT L
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BERRE— TEREFXFEMN? )
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ik INRU—=3Y <« INDA—VUR v Boilil - =5
MHERE AR ESOREDOICENTER L, k2L BELZOMIFIELE LD’
BREHELTHY . BERFIHELHSRITEN. RELYEEHIE (BEAKD) £~
L. BES. HIF—. TA—SLOBE. BEOEMERORBREAS~DRELE, &1
DEEEFT>TLNET,

(4) BIRIENPO & DI EH, RO

@ BEFEFFBHEAN MBLEFELIDV-UTALICKDIRERD

MMELEREI Y —TF LD F, BRIZETSLECKOREESUVER) YA I LA
EDRBEICHE T2 HEMZEZF > TRERED-HIZ. RNOEFEMNEE L. RERMICET S
MERREEXR. TORREEN LEERIBES S VRNTBEGRSER. RIERMICEY 518 - 15
BRIUVHEF - BREBEXZT>TLET,

- IRRARER
RERNOREICET 2RO MBARIXRZFAYE R ZHEYIRERZH A
REBE MEYOERERILEEZICAL-ATERFLENRRMORAR] (S L TITWE
L1
FEERZE2017TH5A318 OK) 15830 & W . REARZMARIE L 42 28Xt F—=F
[CEWTHELELE, ZME : 28 - —BWE - F42448
1)ERE . [ZAEMHOBEEMEEETHENFRFTETBTOFA]
EER : MAXRFEXRZFREIZHRMCALEZI—X B NER IER
2)EE : TEYEAV-IEREESE  BEBRENER—/—V T+
FEED  MARIXRZEVERMZMEYIRERZN £ Bl #h—
- HEH - BREX

o =
=
R

LY Fry—RAx EERE

NERSFEORELZOREFEZR]RICFELRZEE (L LE?LBEDILE] £2017
F12A268 Q)13 E Y . MAXEMARE L V2 —25EXt IS F—ERVEIZHERS
SHEFERREICSWVTHRELEL, SMEF—RTRRFIIATL,

SEQARE, B:u% T£1 » TH] 27— VICREMEZZEALGNG0EE BT
RBESATWVWS YV WERORBN £ TDEFEHER GEITODVWTLIFr—Lizk, TX
WIRPHMERELELS] €454 FERBARESS 1 B ETODT—I EHILIC1FRHE
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1.

=Y NI I NRIAY b« NITA—=VIR
ARL=23Y + I\D2—-VIR vV Bcib - $=58Hb

I #ARXL—>3y - NIT+—TVR(IZET KRR
RTVTFILINZ VR

KREDEEF, ER. BMARX, AEBBRLGEDIRIILFT—EKOHE. RE - HELLEDOER
EHELEGALOHYI>TEY., RRABHTRENAFESATVEY, TOLH. KR
BIRNF—POYEONIXEZEEL T, RRIBAFMEEZDHLES . L5 T —FF2015F(2EH
DIEREY ., IRILF—OFERADAELICET 2EE. EEYOLERVERICEHT HEEMICED
EHRELEERZEICHRAL. BEERE WERFEEFHEMEAEELE) DERKFREE L,

INPUT

BEIRLE—BARE BEMERAR WKEREAR
-B&R 27,128,000 kih -aE—RAfE: 671t - LKE (K
- #HAH R : 1,006,100 Nm® - RE. 7,000 251,000 m
- AEH 3,335 kL

WEGEEYE
MRS HMEE: 436, 347 GJ - HLY - 1,933 ke

LA . 517 kg

1,2, 4-MIAFIA E Y

- 988 kg

= AR ;199 kg

- AFVFI5LY (AEH) : 35, 023 kg

mJYY—2EBA

- #REE. XE% 145 mE

g

OBEXRZEICHITHHE - R

OFHH DF B EBRE>
OmisE oz OBBEBOLIKS
ORFEAZIa=r—23av g On
OH£EMED O HffiBA %
Ot E#
OUTPUT
MEEHESRFHE WERS T E mEHkE
- $926, 179 tCO0, - —RREERY) (AI) - 454t - FkERE -
(BI4E#925, 801 CO) - ERIL . 30t 193,000 m®
- EEEEY 255 ¢
(ERREFEROERIS MR EEEEERY
FYAHBBE : BTH - A 287t

ILEX—BAENLEH)
&%t:1,035t A4 :1,008t)

MAXZOTTYUTILINS VR (20174 E)
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2. BIRNLF—BABRRVEZOIERH

MAXETE. BF -HARFHICBASAZRIRILE—L LT, BN (kWh) . kT kL) .
AZim (kL) . #HAX (Nm®) . AVY Y (kL) . Bl kL) OFBEIRIILX—DEAEEIE
ELFEL,

UFIZENETNDIRIILX—ICE TEHFEAEORVDEMEE (BESEM. 75 73FEM) O
HBZEZRLET, KHFFIZEIHIDEY. TTRILF—OFEAOESEILICEAT HERE] .

(EEVONEBR CERICET 5] MICESVWTHRE Lz, RZBIZRE LEHEEICE
AL, BEEXE MBXFETHREELRE) OEFBREEL.

RIEEOFERASILATEE L LB L T, EAIEHN2. 5%, LTHIZH92. 1%, AZEm(X3. 0%, &P H R
(F£92. 4%, AV ) DIEH11. 8%EM L. BEimILHI60. 0%imA LE L=, MERSZETIE. KEX

BLREDFRICKDEBZT>THEY .. RAXKEXLUBEOMERNKLMEL. 2FHITA
EMMSHRE—FRYT (GHP) ~DYYBEZZFETH>TLET,

MEATRILF—DRAERE(E

BAIR L —DORBEBEE

300,000
250,000
200,000

150,000

REE(Q)

100,000

50,000

0

B ap::| AZEH IR ) 8l

H20155F & 253,378 2,217 123,009 35,798 401 38

H20165F & 254,793 3,013 126,684 40,401 346 42

M2017FE 261,107 3,075 130,414 41,351 377 23
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30.0
100.0
80.0
20.0 ]
= E 60.0
2 1 '
&= z
S =
X 40.0
2100
R
L 20.0
0.0 0.0 !
20154 B 20164 FE 20174F B 20155 20165 201745 E
URFH 05 05 0.5 URFEH 56.0 60.1 64.5
EEE 19.5 19.8 203 CES I 13.0 16.1 125
EX 6.4 I 6.2 63 ¥R 4.4 5.9 6.8
B N KT
4,000.0 1,200.0
1,000.0
3,000.0
—~ 800.0
£
— z
g 2,000.0 % 600.0
x
= X
L] w4000
< 1,000.0 £
=
200.0
0.0
201555 0165E 01755 0.0 20156 20165E 2017
CERS 00 00 00 LUREFH 18.0 181 210
o GE 2,957.0 3,075.0 3,187.0 o 2990 318 3668
CES 18%.0 164.6 148.4 FEZ7 550.0 642.8 618.3
AEH AR
12.0 15
115 ——
z 11.0 —— 1.0
A
= 105 r—— — —_—
A =
R =1
100 — — ® o oos
95 — —
9.0 00
20158 % 2016%FE 2017FE ’ 20155 20165 20175
oAV 116 10.0 10.9 [ 10 11 06
vy 2
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Q) ERIZR T =R ER Y #2H

ERICRTTUTOLESHERYBEAHZEITo>TLVET,
- CEOEEKT. BEBHE,. V—ILEX - 94— LEX, AT ROEHK (£F)

- TARY)TR by T, LA A—FDOFERBIR (£%)

- EF28°C, ZFICICHRELZREEE (MERRZR£%)

- BEASR B ORET - BHLT (B8F)

- BRREOEHRRICHES FEROFERAREREGICIEL T, B|EDERRHEL
L38O (REHX)

- BBEFEE. BKESFEEOEEFHADNDILSIZEBDHI:

3. BOERABRUZDERXE

4F - IRFHOEESHFICERSNLINFAREZIEZECYERAREL. TOMIKE
BAZEZIEELEL, 2E—FMKITHS. 6%WEML. KL - #EBEH23. 1%ED> LEL,

(1) &R D =&
80 12.0
10.0
60 — —
E 80
jus
g 40 g 6.0
T #
°.\|J 4.0
m 20 — —
2.0
0 0.0
20154 20164 20175 E 20155 F 20165 F 20175 EF
WOt — AR 70.1 64.7 67.1 HEE- MR 10.9 7.0
I E—RiK HE - #i5

(2) BRI T =R HR Y B H

BRICATTUTOLS GRYBAZITO>TLET,
- mEO E—D#E, ZEFA. BEKRA. ATHEEA
-%A;wﬂﬂsﬁﬁﬂﬁkxéﬁﬁwLms#EM&E%
- XENDEFIE. KFEEHOR—/I—L R
- RE - HEOBESGMFRUBHEOREL
- DTN S EMF SN DBEZZIZDONT, BhULNFELHLDIZTONTIERIT

ANEFRT DG E
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4. KERBABRRUZDERE

I
I\
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