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Keratella cochlearis var. tecta BA/2UT 5 27 89x10° 4.4 x107
Lecane sp. V& HZT L BRO—H 9  89x10° 44x10°
Polyarthra vulgaris /377 7 by 36 1.0x10° 52x107
Pompholyx complanata 777 5/ 11 1.7 =10" 8.4 x10°
Schizocerca diversicornis © /7 53 6 1.3 x10° 7.6 x10°
Synchaeta sp. Fv b g O~k 9 34x10° 3.4x10°
Trichocerca sp. FAXIV L BO—H 28 4.0x10°  4.0x107

* in 37 samples.
** n.d. is treated as 0.



FOE EH R BARABESEEREE

[5.1. EHRWIcR T 2BEO R LR

WD [4.2(01) KRB LTE LBk TR Lz L 51 | o GRS IE SRk L
PREBLTHY ., BT 7 F U (RWER 1A ) 0T HATEE (G 1A %),
SR A AT EREIITE) 72 DRSNS/ Y, KAERMOTE & b IF~ 5 RE T -
F2 75, 2000 HELUES < OREDAEGTRIASEL L THY . AERSZ 1T U &5 5 A0Sk
PR A2 DT BRI 5

ARG, SRR B AR SIS E S RWICHEOTBE, 55V ILBIERR
TV BRI I AT TE 5 L 5 EHBEE R A - H5E 510 TS 5 i
BRI 0 BURR BB 2 B0 5 b O T 5.

31



| 5.2. EHERWICHT 2 B RFEAICHET 2 55
M EVIZKSEBRE
1) ESRMBEDEE
Eh AT D B O KA A S T S U7z 1976 FEO b L, WINIT/N
BT DS RAET DRE Th o7z, TOHRD 1992 FOFMAEICIB VT EH, & D510
BT AR O 10% R T Rk DD % < & Tz, LarL, 2000 FE D |
FA DK Z N e SRS ENO X 91720 2004 FFOFERHITIL, b OBfF
ENE RO KA 2RO 80% % 6D D K 51278572, 2007 FED & 2 D43k
A TIL, B U NWART D 55% % ), 2008 FELIEIXIZIERH A EH L L o T D,
ZOREHL LT, o COEHTRIFIIKEMMOER Th O ZAMMAEE LT
2, BUETIL e LS OKAERMIL, EEDRRE FHFE S, AN Z2RICH 5.,

1992 &K EHEY 5 el £ 2004 kAW IS

FEiEM
) ﬁ :

| 2007 ﬁt““/h(.?)h\?ﬁigﬁ |““’

|| woomeronmm ||| 200 5es 00w

2011 EEL DSl

20 ELDRTKTET DIE 08910

32



2) ELDORHILKDIRER

(i) ELDHIESN EFBIGREN
b U HEEORERD TH Y . 8 AEN LIMOKIRME T LIEET 5 £ TOEY
P> CRHAE - fER Lt . 2RO 24T 520, 2O 1%, BVIKIRMEZE
FFoZ LTz, HEIoRiR, W 4effre LITm<2? | MBI 2R o W2 b, £
e, EEEMIESE T (B Im~KK 5m) KEOZE(IZ Btz Tkl
PN TERE R ST 2 IGRE ) A m, BEOE REZ(L LZEE, 7ot
T VOBELPHER SN TN 52,

(i) SEAKIEMDERIZ K 2EBHFRDES
RN TTIE 2000 FRTEN D IAE LT A2 L - T, BREOEWESRBIRE
AUk KR 70 & NEGRIC IR Lo, 2009 AFE OV RIS JauE, s i
KRS 14m &< O TIRAKEMIZE DAL TOTZIHLE T 6 KR 2.5m 2
FETHY, T NEBTTEIREL VLD, ILKEYMOEIRTEETST2157-
I, B LB mWEGE ) LEIGREIIC KD . A A O RO E TR S
TebDEBEZ LD
KE (mts )

BE Im~&
KomETESE
HERSES

™ sueig

KE




N ELDRTILKIZEY & L 1-fHRE

b UAKIEZ 100%IT< Bolz A, AXD 95%MEHIL, B D FICAEFT LY
ICRERWBELZGZHLSNTE2Y, 2010 FICEMLIZHETH, Fice D OBEL
TWVWAHHILE T, JEIRE LIZBIT 52 & 71T 11 mol/lem?/s AffIC7e D 0d W) 2 & D3RR
iz,

o, BV EMOKAERDDOEEFSZ D < D EHENRHES AL TV D ARERD D,
¢ 22 1%, 2010 FORMERERE & L1, KEMYOLEF RN L HEESOBRE TR LD
DTH D, T a2 7RRIE, 2010 LTI E O 70 Mg & O#PH TEE L T8,
PO TERTRMTIZEVAVEFH TRAT A URXNAEFT L TWZ &b, BIfEITe ¥
EDOFRIC LV AFTRHFLZBES LTNDHbDEEZLND,

FLOa9kRE EvSTY FeELLvO
.
y s : \
e ki ‘0 0
o wEEpAi < <
26 BAEpK L a6 < EX] -
5 -
2 ? 52
20 T 30 20
28 ] 23 28
20 25 20
H 24 24
2 22 22 =
20 20 20 3
e s : ¥
o wm m wm wm wm m o e T o m m m m wm wm m o % =
e zvoy ]
BEk
.
i : 1)
0 ER Ok o o
58
e BEK is <
54 -
32 T T 32
50 50
25 25
26 25
24 24
22 22
20 T 20
18 [ [ [ [ [ 8
B o wm m am o m o m o m o j
HREE - " EXZREE A
aEki
o =
2 I
. i ¥
58 v N3
i Bk o 5s pUrS
22 32 E
50
28 25
Pt 7e q:%
24 24
22 22
20 2o
e e
e o e e wm m o o w )
<vE RS THE TYvrEE
BEkd
o . Pt .
o WEGOKE o
58 Bk T b
5 Tr = i
52 > 52
50 o 50
28 28 20 ]
26 26 26
24 I 2.4 24
22 22 22
20 o 20
e e s
D R e T EEEEEEEE
o= UE AR THE
SEki s
. p
o P I
o o .
3 BiEA 7
o 2 ii z . = &
o2 o2 =
50 5o 50
21 28 211 q;%
26 26 25
24 2 20
22 22 22
20 20
s :
T e e
RYNRIXEFE
BRIk
" K
o
‘ IER K
i BEHOKIE
58 B
5
52
50
25 [
28
24
22
20
o

B 0%

B 22 FEHEHICETEHKEEYOKRES EHBEE (2010 FREHER)?



2 DFFH) A=ZDEBKR
) 9FFHF AL DKEEY~DEE

JEKRIFE CRENKAEMITIRE SN TV DY F LY H =i, ERO=FR V) H=
ERREKDBENBEIN TV DT, R, ALY, K E2ia L CERER
ZHEEL L TV D ATREME @ 2 & | KB 2 G LI S5 2 &3072 B h | i)
DAERERICHRNEELZ L LT 2 EBNBESN TV D,

U EY Y H 2 FHERMETH Y EERITTIThN I ENEDTE Tl £ < Ok
THHOEIENE N E VI FRRPGE NI 9, T, EHRoALEIEST 52 71
FEIENCEBNTOFEY Y =K D00KEY (R % 79%, Br=0F) ~DF
BEBGELTZL ZA, RY A XXV BFOREITRRLBOD, 60 AKIZITE
72—y — (3mX2m) WOLAKEY N —F Sz & OFERBHF LN TS 7,

(i) EERBICBETH50F I A =DERKR

JEHEE TIE T FF Y H =1 1930 FISTE R OBt S, LR, EEE
B D NI BT 5 LB 2 B 2 BB ILHEE & U A 2 ik LsY | i
HRIHITIE 1980 IR HERR S 7282, 2008 4E, 2004 FRICE LI F XYY A
= OHAIRA 718 T REOTEA - W) 2 H O EE 229 R R S A, FRIC Y
FEP N I =DRARKE & B 2 BN LW TOMERENZ -T2 (K 23),
—J7. 2010 I\ FH L /- fiEFRA 9Tid, 1 ARG E ST, o4 EIT 2004
FERFREERTRHAD LTS D EEZ BV, ZHITHEVIKAEREY 3 2T 558 6 /N S
XTpoTWnHHLDEBZ LD,

Al (BHH
0~8
10~19
20~29
30~39
40~

R3

X 23 2003 ££-2004 EDIFEHFYA_NHAEKER "

35



Q) EEHANDREEHFEFENM

1) REBBEOYME I
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iR 2720, IEMEWICZ YT 5 2010 4F 5 H 30 H~10 H 31 HDFF 155 H#IZEk
WL EHRBNTIRAT DA & o SIS 2 i ) CA 217 - 72,

2010 4 2011 FE-OMRFH TP O 1 B H7- ORFEBHELZ I Lo & 2 5910,
R TR 28 H LTt AT DA &L 46.3kg/H . Ji 12 & 3 H 3 2 A fr
B3 69.0kg/H & BAEES biv/e, £z, WHREIRIC LV FHANDIA 5 5.7kg/ B 2SI A
LTWDZELHLMNIIRoTe, ZTRHDORTONLEEbEE Z A, ELRIIZHA
TOEFRELY bIRHED 17.0kg/HZ < MEHEMRARELY BZVDRIBETHD Z
ERHBMNE RS T,

£ 1HBZYV O > OBERICE LT, Bk TRAMIZ#EH L TRAT 58
fifld 5.67Tkg/H . WEHIAIZ SIS 2 A &L 7.74kg/ A & RAES b, E72iif
BRI X 0 )77 5 0.62kg/ H BSHIZIHA L TV D & RFES vz, R TON % H
bl A, BHEMICHATL U CELY L ED 1.45kg/HZ < | WHEDTA
BEOVOBZVNFEBRETCHLHENITIERLFA L Th o7,

BUAARI IR, B & S O 2335088 U SR 2~ & 2 b s oK 3 A3 2 3
TR HERR STz, T OWFRICHE S REHFIHOAMEIL, ¥4E 1 BH72Y Tk, COD
T1H®HY DIRAAREDK 28%% 5O LRKE S TH 2 B 155 HD 5 b,
WRABIN S 7= B3 86 B &/07e < MR b & Eni 2 Lnh, BUIIRAK
DFAARTIN G D 2 WIF LA D 5 Bt B4 K 2 G113, COD THJ 8.3%, 23 T 11%.
U2 C99%, b (SS) T88%&L7roTl,

BB, IO OE MM TIE, SHESUEPREER D Z L LR OHAT D
REBFOAMELZZD TR, Ko T, EBRIV biEHFRM~ORBHRIEOWA R
DI AL LN TVD Z LITHENRLETH D,

36



COD 4R (2010 % 5 A 30 H~2010 & 10 A 31 H)

BRI A~FTH - TR t:l
f|
‘_| EHRIIENSDRA
-t B A SRS
FHane £ Er M ' 699.5kg/ B
63.5kg/ B 3 (HARE T 19)
(BARIER)
Enaw= (FAHBEOFS)
FABHE@FRaD) —nitanse=—120.6k/B
EFRINZ 2010%5 530 B~2010%F 10 B 31 H)
BIEE I A~GFRH - 35k
piteeh=c - L
69.0ke/ H '_| EERINZNSDFHA
HAPS S 44 —
(RARF53) / ._;5.-.-:-:-:-:1:1:1:151515151515 B STAARE
FRARE s : o EEkans 46.3kg/ A
5.7kg/ H - ok 1~2ke/H o8 (2R T)
(EAfEI 1Y)

EHAEE (HETEY)
AABHEER-EEKkED) —rrang="170k/A

1) UN S (2010 46 5 B 30 B~2010 4 10 A 31 B)

SR I| T - 87
MEHE g t:l
e '_| EER)IEHSDHA
e - . _ _._;;.-.-.-:-:-:-:1:1:151515155555 5 RARRE
SHaRE p,  EEERE ' B EEkanE 5.67ke/ B
0.62kg/H : mfl 01~02g/A [HE CUREFH)
(HARI 1) 22504

ENEEE (WIRTY)
FABHEGER-EEKED) —FikamE="1.458

T 7 (SS) UV (2010 4 5 B 30 B~2010 4 10 B 31 B)

N BIBRNI~FRH - & 57R
MHERE ‘
l’ﬁzﬁﬁﬁﬁ '_l EERINENSDTA
AAE] -1 i . FABEE
SREHE =R i 1,645kg/ B
158.7kg/ H : (AR TF15)
(BRI E)

EHhaTE (HRTY)
FABHEGERSD) —mHang=584.T«w/A

24 EHRHBICBTIRBEREOYENZ Y

37



2) MEHOXREEREATFS
MDRBHEFHROWEINE) & FBROFEE VT 3 H~4 A OfEENCE S RINciA
TOREBEBEOBLZRILL2L 2510 JEREHD 1 BH7- v OEHRTAE 46.3kg/H (T
L. MEIL 64.4kg/H & RAEH bz, F7o, HEREHO 1 bV ViRAE
5.67Tkg/ BTk L, MEWIL 7.67kg/H & A Hiviz, MEHOER, U O AR
AEIO 14 FREICHE L, 1 BH2 0 OAARESZVMEAICH 572,
SHIZ. B H~FE2HETO 1 HOAAKEE, 20104 5 ] 30 H~10 7 31 HD
AWM EICEVRAL TERORAAHEEZRH L2 2 A FHMARKREIZED D 2 7 HO
AMEHOAMEOEISIX, BHF T 21.8%., V2 T21.3%% iz,

b=l

\ EREY  OREY

100%
90%
80% [
70%
60% [
50% [
40% r

30% |

20% -

v
0%

KRAZE CODRAE T-NfRAE T-PHRAE TH(SS)HEAE

K 25 ZERORAETEICHTIHMEL(3.4 AN 61 B DFEEEG

38




A MAATMEICHT AENATROFTS

BTN IR 7 & TR LT R BN SRR 2 T L CE R RN L
TWo, 2025, AMRE LTHEEBHLNIZR->THD b OIE, FENDOHK (R
U . iR R . v 7S b o8k GRIR) . BREEM DD OHK GRIR) . FERIE
A 2B OFA (EIE) . HRHE LS O () . EHESCHRE 6 oA (HH) 23
boH, MIZ, ERNSDOEHPLRKE TYEL LTARMINDI DL H D,

¢ AEBTY

X 26 FHRBICKTIARMELATELEROEAR

() REHN S DHKZE
FRED B DATEHEK I kT 2 AMHIC OV T, %255 T 78.8kg/4E, U o T 11.8kg/
(2004 FH O JRAEHE 7 A7 18 AMBEE) 7ThHY | MOARMER L H~D LI
IS WORHE L RIS TVD

(ii) SR
EHRIMTITICTRES D> TOD DT TH 4 DOMRBFEELTND D, Zh
HITVT s BRITEE L TV e b O TiEa< . ABMICHIHI SN b 0ER, Wih
HRYIMKE S TR Y . BUEIFIH S THZRUY,

39



NS DOERIE, WS OAMELET S L, BET2.0%. U T 1.2%I2MHY
L. BT bThtEZz N5,

(i) F v > THh > OHEK
BRI OWFIITPERT O I A — R v T HARE S, B4 5 05 10
HIZWFTEL DN SN TV D, F % 2 T HITITGRLI O 7= D 5 OF A LAE Y 3%
BEENTBY., EHOPKIT T-N BLO TP 0008, il b o Am & L i
ToHE, BHR, VU EBITI%RMEOTHY . BBITDLTNEEZ NS,

(iv) BED S DHEK

R T, SEENRFEEEDOOLOE LTHENTEY, 2010 FER T

([ZHUT DN O F R BT 1,968 5, KW 106 B, f§ 4 35, 1K 3,253 HH 10ThH
FE P OM OB IOV TIE, 1999 48 7 HIThifT Sl TFEEHE S oE

O IEAL K OFIFH OMREICE T A1 12 L0  BFREASPER Y NS T (%
2 O L O O FEBUT X 0 —EI3E IS,

2010 225 2011 FTHT THT o 7o fi & B i, AR OFg O T, KEEHD
e & (EAZRIFE & 72 D OB &) 23 Fr A i WO el £ 72 < (B 29, 1% 30) .
BPEHE K S ORI X D B ET R & RIEAR ILE T RIS IFEE L b0 e &
bivd,

(v) FRBIEM TN D DIRA
EE AR O PRIBIT LT b ARLE < | FHEAHE 0L ATIRHE AR STV D
E2>, U R & P A CIR BHIAF ASTERL S VTV 5, IRHIPN R KITHE 23
EPE LT O RIZ & b 72> T DO (B FHEHR) MNHE ST < BT ZRBRE
KRB E DFAENFHFETH Y . Fe LAl NAELLIZSWZ ETY Yoz b
o, AFEERRRR ) OHGICEEE L TV D B DB D),
EHRWREEORMIIT RIS BIRARE ZEX DN BHPY VA mIREI
BHLIZTERFELTND 633, 2055, FHIY AZHONWTILY VA 4 DFEfE
THIELTED | ED X 5 ITRHAABRE SN DA TR0, ARG OTH
FKDOREEHIREMIC LD & EHRBTITICBNTHERED Y VA A3 R/
bNDZ LMD, ERL TV RERE; N ELRMOAMFIZR>TVWD EEZXLND,
7B, MR 2 RBEEOMEIL. MEO—FHIZAE LD TH D, YiF
13 T &I SY OB O EAL K ORI OMRLEC B 2 548 (R&EdEeomik) (OF
A 11 AERIE, FI4E 11 0 1 BMEAT. PRk 16 48 11 A 1 BAKKIT) 2BSRHIETH Y .

40



RIS SHRMNBAFAE LR o 723, BUEIIFE &S OMIEOREIC L Y | WIERFE S
PO OEE QB RE) MTOITWD 2 &b, HiICEZ S SRR
BEEMUHEIND Z T30 EB 2 N5,

EREENBREEICEMS L
| EEEhEOBRKLE

X 27 RBEENSRECEESN-EIEHETEOMEALE

WKEREIZIE, 2 ORI IS E R S o sk B O i~ o a3 7 < B
RIS 9 WIZKALD 5 CRIFBIRHIAT 23557k 3 D BRIC . B B oo B BRI R R
DI L. T OREBHREZ SR ZETRNCBEI T2 2 LIk o T, RERED
TR SN2 b0 EBE X 6ND, FRCY BN DHEAKITER LT <, K
7 BRI BEIS KIS N EEBE X BB,

Z O CESRIICHE S o RBHEBEOREIL, KA EA 1 HHZY COD T
2,032kg, #EH T 121kg, U T 19.8kg & AfES bive, 2D &L 9 72K EFIZ X D5k
A%, 201045 A 30 H~10 A 31 Ao 155 AT, 9[EAETTEY . Z OMIZEEHIE

41



HHE 2 S G ST SRS O B i 5 00 2010 4 5 H 30 H~10 H 31 Ho 155
A OAR &I L, 1T 16%., U UK 20%ICHE 425 & RS bz 19, Zo
FHRLEFE CTRE L 7o' KR DKL D ST, mfBim i & s S 2 St 2 A
ICEH L2V E S BE L TREL TEY | EBEITE LV 2 < OREBHEDETIR S
SN TV D TREMEDR B 5,

2ok, WEKEOAEI/ NS | BEAKDOTEI/NSNZ LD, FAKEHIEERAKD
T CrE R & 2 BRI~ E RS SN D RBEEIIZ L VB2 DN D,

AT LE-WE FKEICEELEEA IKGLE T IS, 3
KICEBRIN-RER ELKICHES BEHEECKEN
5 HRIZFEE)

DRzt FBS (RS DK ALIE T B (FoKEEE)]
o EIEHASOEERMA o HOKEERIZKY, EEEM o KGLIETFICHELY, RIERE e
DFEBEE DB ITEN AT SEMEN-RBEEERD
o TKIZEY, EEBHEADLE KEErER R~ B
BIEENE LKIZEHETS

28 FAEDRMIEICERSNRBERENHRNITRAT S AN LA

(vi) B R - HE D S DFRA
BRI O 2,400ha D 5 B, HIRMRLS O (BHEB_T T~ B OB
R H KB IEAAR) K OMRERBI & 75 2 B2 K Y9 D-EFHE, 2004 4655 T 430ha
(17%) Z. fHh - Hoeith (Psidh, BEHD) (X 73ha (3%) & & T\ 5 10, —fi%
FIIT . ARHIS B - BRI & IXRE RS IS ARV IR RE O IR BE C O M DN A 55
IZHAT D Z ENRMBILTVN D,

42



4) [RRRICE T HREEBEDARMRARE

P H 2 BRI & 10mm YL EORBERA S > 728D 2 B EGE L, REEEO AN &
AEHLE (& 12), ZORE, BERRHIFEFERIHCG LTI HH72 Y 1.43~1.87 {50
AffE e BN S, BUNWIK (155 HRE) oA R 2 B OA R &I3K 3~
42 EOTEY | BEFICHE - TRAET 2AM~OXRE 2 it 2 LB R S vz,
I DBEMRIZE &7 > THRAT HREEFOAMIL, EIZHEFEOAMTHDL LB X B,
R A & Hl & U 7c BT EIECe SR 23 2 T IR O E CTh 5 L B2 b d,

® 12 BRREHNAFEOHEHER

coD =% >
a) BAHRTEHYBARE 699.5 46.3 5.67
(kg/H)
IR e R S =
b) K¢Eﬁﬂ¢f¢iﬁﬁﬁﬁi 1,308.7 66.2 8.70
(kg/B)
b) /a) EFAIMOTFHHEREIIXNT S 187 143 153
BERTHARHENIS ' ' |
HIH A=
c) BAREATE ) 108,423 7177 878.9
52 =
d) FREeAEE e 44 496 2,251 295.8
c) /d) HAYREOLAREICIRTS
0.41 0.31 0.34
EREBEEmEDIE

BRI O T I 1T D (/N o te B & (RAZRR & 72 DA ST &) DA % |
B 29 (%) KB 30 (J>) IRT, THUCED L. BRINFOFEIAAN RO &
O HEIGHE L 7o TO AL, STR1, R2, R3, R5, R6, R8. R9 b5,
5% . R1. R2. R3. RS OFh ClIMbk o 55 2E 473 < . R3. Rb OVl ClI k&
RS A AT T % . (BCECERBHM) SORCHOSE A8 03T LT 1) . RERERH A & L C it
THZENEBEZABND,

43



[ % % ] ST-R?2 e 00% ST-R2 (B-1) HIEHEABIE
~ O JERSRERY B [ERERF ) . ST-R7(TB-3) MEF KA HIA]
™~ 2000 - { 1
£ BOVTHERT ) \
» 1500 BONFAERE
m 1000
& 500
vernennay &
. R 0
ST-R3 ST-R3(T-1+TB-1) {4 H X 5 54| 23.4%
e S 2000 O JEpErRRS O ERREF 121
X 2000 O JEpEREE B M g ST-R7
E < 1500 S 2000
< 1500 E, Y
2 gg 1000 < 1500
o 1000 £ 500 2
& 500 pud e—] OO B u 1000
'g 0 B 0 e | mt]tux 500
15.6%
R 0 =

L R TR

ST-RI(A-DHEEFRHEIE

8.3%) 00% g7y i .ST—R4 ST-R4(TA-1) HIEFR HEIE)|
BOYFSEHE ~ O EREmer B R
BQhUISZRHE E 2000
COYHERE <, 1500
b
=
] 1000
& 509
w
= 0

ST-R6 ST-R6(TB-2) A ¥R HHIE|
CEES PR L L] ~ -;E%mﬁ .I}%ﬁiﬂ#

o~ 2000
E BOVFHERS
S, 1500 DR RHE
2 D@Y SRS

y g 1000 @Rt

oS

£ 500 BEEI%
o DO ERBS
2 0 0 @K

ST-RS (T-2) HiEFRHEE

(%2}
7
P
o

B Fr 8 ke/km2)
)
8

O @FKE

naww

69.7%

ST-R9 ST-RI(E-1) HESRHEIE ST-R8 00% ST-R8(TA-2) HEE ¥R HHIE|
% 2000 sl il _ o~ 2000 bl g FHB)HEEAHDORR
E BOVFIEHE £ R OYFIEHE DNV FEER, N/ XV FLER
B 1500 b $ 1500 caysmns | @SSR XA SR RS~ R
5 1000 nﬁ 1000 o %ézzgwm_aﬁﬁmammm
3p.6% G o
€ 509 £ 500 it OFFTViEH, h5 ViR, HEEH
o b DO ERE ©#2th, B HGERIA)
® o0 2 o0 = @Bk gﬁg%\ﬁ%ﬂz\ BA, R (ERE, TEEG. TEEY
@ FIBUKE

BEREFICEITH/NRSBEERLAHE (BUEEH-YDORTE) /AR °0




ST-R2(B-1) A FRAFE

ST-R2 a5 [0
s O B R [ oo
{ ) ] o ST-R7(T8-3) M HE 5 B4

BOYFHERSE
BRIV RHE
OYHER%

o
]

BT E (ke/km2)
o
o

enmmmmEnn
Q

O @BARUKE

ST-R3(T-1+TB-1) HEFR S EI S|

23.4%

12.1%

o 2
o

O 3EREmE B RW

B OYFHERSE
BRIV RIAF

ST-R7
S 100 O SERmrE @ R

& 8 ke/km2)

teBH B ke/km2) 8
3

o

15.6%

(=]

HEREke/km2
o
S

ST-RI(A- iEE RS EIE p & BT A e  NE ¥ ..'.......'-._.\..............................................................

0.0% 9.7%

ST-RE(TA-D EFRHEIE|

(%]

T-R4

100 O ke B R

818 018 5y

BOYFFERS
BRAVAZRHF
OQYHERHF
B@RENEE
OOEHIb%F
LIGL 22

36.7% DDt ERBF

3]
o

& 8 ke/km2)

O @BRUKE

T
3
W 50
i
b
H

o

100

uOYFEERE
BQh N RHE

(%]
=
P
o

ACTPTTTrN

o

O @BIRUKE

& F = ke/km2)
o
o

ST-R9 ST-RO(E-D A ¥R H#E S.T—RB ST-R8(TA-2) HiE F RS HI A 69.7%
< 100 < 100 s L # i
c = (## 2) e LB D ER
< e £ s DALY FHEEMH, N/ VFHLEH
E; [Ep— 9 @ IZ R, SXF SR EHARK Z R
W50 - W50 %‘_’é;ﬁﬁgi‘ ZOMOZRER. HRHEE
g O Glin% . 5
5 noRis = ORI, hTT VI, S
b O QR B ©ih, RIGEFA)
= 0 0 @BKE E=] 0 D/ROBMEEH ERME, Bt FEE. TEER. TEER
@BAUKE

BRECHS BN B LB HE B ERS Y OEHE) 57




5) ERRMOEREBLRT OO vIL

22T, EERWICRB VT, BREBLBET LW D ORBHEBEOWMATA &
A & KB ORI L D5 ET /L (Vollenweider E7 /L) % HIWTHH L7z 10,

TR ORI A2 1.8m, WK OWEIRF#Z 30 A& T5 &, U U OHAED 0.4~
0.5g/m?/year %z 2 W& RERIEN AT D Rt muv & Sh, il il o R i

% 1.33km2 # 3 U5 LAEM O Y A OFFARIL 530~670kg & R S 4172,

— T EHRBNTMAT D U AR WO OB ET THER 2,192kg G
ALY ¢ 1,724kg, BAEH : 468kg) Tholz, T, BUROEEEIIA~O A AR
BN DI, BREOATREMEN ® WA & S, #Eb i T 57KE O R HR
FE AR 2 72011, R~ O R BIEHAM OMABNBS RALETH L L EZD
ns,

OB OHE LT OV AR EOEEIKIE R ORR, KOFEHHEOBERELT —F 06, R
WCERBCBGREORELHET 5 ET L
(Hh : BRERAS, BREDESIEHRIE >R v b U — 7 http//www.env.go.jp/policy/assess/index.html)

46



| 5.3. ABEOEAMNE X H

ARHEIEIT, PIEIR B A SRR

HEED, R D,

fE R A ABELERBIZENT

wSht-RAl

O R DR A

Q=EHMBLEDFEAI

QER DRI

@AM BIRERE

GIEHHEERDRE

CBERDRE-BETLER

B DHANS

ELMRNEABESROERNGEZS

DRBERERFICAN. REEEORAMEEZRSE
A=K E=XRT D

) BRMNBEMITHLEDEITR>TULKES AMDOF
BIERNRICEEDD

NHABHERMNOIHERENEL., FIKOIEEICE D,
HRDBEMERET S

HRAETRELDEBICIYKENRELTNSILF
ERFEZ.FEXOBEERETS

DI E % - AKED R IL
®ZHLEEAHOSMOEEL] 5) ERERDMEMIEHL . PHIMIRKMGREETEH
ARBEICIRYED
OFERAFDRA!
6) Mg LB LIFREHL BT DIEN . FEADEEN
OREHEREOLEN FFEY. SHRLEEROSMIMEESND LB DD
J
M 31 AREXOEAXMEZA

DRBERZREFICAN, XEEBHEORARE
B W TTHEETT L TV S EREIE, EITHI b D FE
BT, ZRRIRAREL b - TElICE)E
WA A7 B OFEATEREIZIES U 7= BT HITERS 3R & 2 0 TR T 5,

VRN TIAE LT o
L7=23-> T,

EEBFALHARERET S

2) BRANBEEMICHLEDERIZR> T K3 AFDFHIER/NRICEED S

BT
—ZEZ 5,

= sk S vz,
RAEIZEE LTI ORI R FERLETH - ThH,

BAFRBEREZREL, HENICHEDEIIR> T Z L%

&I HRDEIE

47

Bo T UFIORTEARNRE X

A ORACHKE L TEY .,
LTWaEBEXHND,



INZPIZ, FERITITHARDE b OF) TR R 2R 2 BB 2 BfE T

JFRALGRAMNIFRENEL. BIRDIEEIZEH. AROLEMZRET S
2 TR Z T T DR ORE 2SR L, KEOZ(L, o4 R - £AFRK
D72 EORZFR ML OWEICE D, AR ZHEE L, SROLEMZ MG 5,

HBEETRKELDAEBICLEYKENRELTWACLFZHFEA. FX0DER
ZHRET D
2011 FRFRIZBWT, EHRBOKEITLE LIREBIZHD DD, ZO—2>DUER
E LT VDERNPET OND, REMMFETIX, FEOHEL 5.4 FERIMICH TS
HARHAEOBE] OLBYVRETDIN, ZOHETIEIE V2 %E2CHRT 22 L 2B L
RNHDTHD,

5) ARERDBEH S ZFRH L. FPHMIECHGRERE TEABEICIRYED

PRI CAE L BHEOZIC RO D K 51T, ARRITEM T2 7781k L
FHbDTHDH, Lo T, BABAEICH T > TE, FECCIERA 225875 7T RE 726k 5
EEET DL ETDH, o BUPRRILA R TIIRN B DIZHONT S, BHERE RO
IEEIZE oD, TR RREE T HARHAEICER Y #ae,

6) Mg &I LIFMERLE T HEMN. EX~DEELNRELLS55HD

AEFEELFRRAICRERM L, TO%RBER LIZRELZ T > T < oHlicid, Hilddts ot
NRBRP AR T D, Lo T, it o Em R OBIR 252, — A— ADBBEE
WaRih, EBANICEINTE 5285 B AT O BERH D,

48



| 5.4. EHRWICBT 2 ARFAOBIE
1990 FARLAAT, 2 A I XS AR 2K AR S R HICAET L, KEMYOERE & & FE~
LT oz, ZDH, 1990 FRUITBIE ST X O 7. ZHRAKEMY 21T L LT
DERIRENE SN T AR AFT LTV DLIMEZ, EHERMOH o RELELTRZ, 2
DB NERIZEHRMNDP LTS5 L9, LTI RTHAFADOBIEZHREL.
BB AEREL T 5,

¥ OZZTHRRD “BREKARY” ZiE, KEELTESELIIRE LR E 2, BEELR
BWIZBWTETEEZIET Wb e b E AL TS

(XD BEE]
EORBICRATOIRBERORAERE, EVERNKEENDEBTRRICEZADENEERT
BHTEITEY, EHRBOES UNDKEEYARERNICEET TESIIVIREERE- BRI DL

___________________________________________

W5, AREER O ORI & o ik
1 BFRAERR EHDVHAEAEMOLER - AFREORS-HA
(3) Fik
O BAREBFEREZH LTV D KIKOBURERES MR S LD Koo, MRERELET,

©@ WEOHVRBEAMNEE L CER - AFTEDL ) EEARE - HxLET,
@ WMHEOBAAEMPRZEL TER - ABETED L) RAKEOKELRE - HLET, :
@ WBEICEFETH > T, BUEITEERH SN TORWRFEIDORFI AMSE L, R < -
MR &AL SRR E) & OfREHy ) & LCRIE - HrlL£7,
® BFERRSOELENRE SN DIREDICONT, EEKEZREL L, ZEZRET :
___________________ 5k D ERFEON A DI LET, e
| 5.5. T3 FE IR

ARFEREFIENL, 2013 FEE~2017 FFE £ T2 FEFMBIH &+ 2,

49



| 5.6. AZEE I B3P OF Mtk
BRI O KA O EERIAE SE S H72DITIEN L DO FERZET BN DM,
TEREMZREEZHE - 32) BAMREZFICEL L, Z 2 TIIKEMRYOAEBRE
B SE TV L ERZIY RS 2L 2FAIE L, ABIIRBIEEIIITD2RU,

(D EVOEEKICKDKEEBD~NDEDZEDIER
IKARID OEBREEOBATBIEE SICAE L TH Y, B2 BRI LT E e e
LB EEHOHATER, KBS TH D, & VUSSR N L EN LT T
E DB ERRT D00, AEECIEABIIR L L ONTHRHIEETT

(2) EXRBILDRRAL T LHREBEBDRAZHIR

IKEREDDEFTEREDOEALD S 5 — OO FERL, BERFE(Z b 72 &I HBiT
WD DRBHFDOWMATH 2, BUEOZEERMIOKEIL, b OERFIZLVEHED
B L UL THEF SN TV DR, ABKENEE LRV EFICE VOEFTENBD LY,
D KAFENZE E B > 25 EIIT, HEEWAEOIRTENEC D TREENH 5 Z &
5. SRR DN ZERNAET TE DREL T 5 720120F, EHRINTAT 2 5%
HEOARHIRZAT 9 BEN D D, FrZ, BRPME I &5 KRS < ORI E
HEINCHRAT DRED S O | A TIIRENEHID D ORFBHEIORELWIBIZIIT 5
IR AR 21T 9,

Q) IBHEREE=F) VT
(DR ONTT L= b & O, DO A REIRIC >V Tk, EEi7ART
=2 U UKV INESH R BB AT - T <,
Eo. ORCQUS DK ERY O/EE BB % 52 5 5 BRIV T, BT
KR OB B BB 2 TORN SO0, A% EENE £ 5 TEEDOH
FRIZHOWTIE, EMIRE=4 ) 72l LU CTEEOES VAR L, X5ROMLEMN
B E o TG A I BRI xR &2 £ T 5,

op

50



| 5.7. AE#icio T 2 KEMBERD VT %
AREETIE, WD OREBHRBAMMAME L, NP REICE LT LI LI T
b U USNOKAER DOEFTERENEL L CWBERIZK L, TR TEELEieZ & T
KANE DOIEE %2 HEE T,

R DRBIEEFARMELIRRE
WARASTLE (o R B (G480 A0 BT AR b 7 A o i
=)

ELANHMEEICERL. MKEDFIC
EOTDRBRENEL D FEIEY
[CEAZMNFTTLSDIREE

EORMEHINEERICEREBETSHOORATYT (REXDBR)

£ 5 A i il 10 FENEM AL HIET  ERETREK
NORBEEEAE

RENODERBIERQFARBIIRE
(FAERIE R BRANKIES | R
BT OAERN—EREES)

ELDAHEHEEFT. BETIHIKE
EYDEBRRICHANDERAER
L.ESLSDKEEMARERIZE
BCESHOEBEMNIEMLI-IRE

RENODERBEAFE.EVAKE
[CEELGCTHERBIEAETLE
(AYZaY]”

1990 FERICERRINT=-K5%., ST
KEEDZIILDET ZLHLEHED
NINSURBLESR

XK 32 ARFBEICBITAKEEYEREDS )L

51



| 5.8. AEZOHR

AFEEIT, E, (£=2 0 o 7 ROIESRERL) ICL DRSNS,

(1) X3
KERIE, IS T D2 KB DA BREICEEZ 5 2 T D ERZEY Br< BE
TGS L. B AR, Hilns & 05 F MRS (RIMRIRHA & BES S U
BT, EIRATTH) OIS S,

2 E=2 Y VT RVIRGHEE
T4 Y U KR O L BRI AR T 5 B & | KR O BB AR
HEML, FEDREEMRET 2 HMICL S 00 ST CHRS 5, T s LFEMAT
= FHT B FENE O S LIRSS B SO 5130, FRMR O 2018 4K
UMD LD BEEFORBFRIC D, 7235, FHENEO RLE LRSI SR % F i
THBRICIE, BEICIE U TREZFM L, FEEORMETT ),

4 N

ACTION = EmpEIEE @ = XIROD=EE
BB EE 0 paKisp sl il
EENROFTHiD . uwijb‘b@*% BB RAINSY
2018 FEMEOSZDMEMSE > ST SIS NdRE
DI&ET 1REEXUZR
) > HERETXIR )

~ 4
CHECK = EZHIUVD
KEBMODEBIKRIBEDZDHDE
vy o
KEBMOEBRBIBEDZOHDE
vy o
%%%%EE@E@@%:&U)?4)

33 AREZEDPDCAHAYIL

52



| 5.9. E¥EOEHMEE

(1) xF3K

1) £ 53 A i1

BT, 2008 AEEEDND b AR OB B A RS A 7m0
% (St.D, @, @IE 2010 4D

. St.@IE 2008 FLEN D

ABR & ZEf LT L

. St.®. ®i% 2011 &S
Feh L7z), 2011 FEFERE S TR TE 72 b U MIRHIE O FIIL FTO LB Y TH D,

O74%%
B2XEE
BHRYNIXEXE
=P A=E3
OeYyos4y
OTJ¥F¥E
WK/ THE
BEY=VE
avvE
OxLBnayRe
mES

BJS5RIES
BEAZRXE
BLASHXa9FOY
avxy4
O74%%
BAXXE
BARYNIXEFE
B/ 0%
OEvYSy4
OTVYF¥E
BRYX/ TYE
BEVZUE
BYYE
EEFN=E=LF E 3
mEY

& 13 2011 FERRCERSNEDSREHEORER
X &4 HEINF-E S nmEHlEOME (2011 FERR)

St. D E LN DKEREYDEEAEML =,

SLQRUR £TOREICEWVT., RAOIVRRELLFEY ST HOBHENEML 1=,
St. QD—EHDRETHOEY T HDFAEZ EHEZE L=,
ZTOMDEKEIZONTEH, MHBREDODLRTHREDIEMEHEE L 1=,

St. @ B ELERL, EUNDKEBYDIEELRIEZREZE LT,
—EHOXRBETISRAIERBND—FEOEE L, FLOOVRR, EVIIHYDFEZE
EEEEIJT:O

St. R U® O mBHEHOERREL, S OHEAEN EGEENL, 2011 F£ 9 ABATHER
b‘ﬁEEﬂ.\é#’L'CL\&L\

St. @ : 2010 F£EFAA

) — = .__/f ________ ™ St. @ : 2010 £ ERAR

200 — D : ﬂﬁg\lz 1 E%;i;gj;{ ,.'II:: ;- - =| g (%%50 :

EEZ%/:H ‘ st s'i_'\\ */v‘ﬂ. 200 O : xEX

: x e

100 == L

Y > PSSt 10
o == % \ '/.’_'Gt';:g.: 50
i N
sr_z:—m\—/e =
’ la 2a hk 1b 2b lc 2 hk ﬁ A= I : : °
- 210 e = (5t.3)
SLOSL® T S | SLOHE N ;
HBEFRE Sk o€ b
AT Sti2-12—¢
St. @ : 2010 £ ERALA St. @ : 2008 =R
&5 -
O74%%
” O: /HBR | E%i‘i?zm EHXE |
Dt3§7ﬁ
OIJVYF+¥E
1&150 ::‘:*ff/?*}f 150 150
;;/f i #
§100 g;fu:"ﬂh?» Emo Ewo
50 - 5 %
0
! 2 s 4 5 © ’ o2 3 4 h T s h
TS (St.@) L

X 34

53

st.@

st.®

st@ st ®

o Faig Hil NS A X & R R DK AEAB Y HHIRAE - R D LR (2011 &£ 9 A)



() RextRiE

EHRWITIED D TR A 2 URFHEENIRFEICIEN Y DKEEZENEA G D
ZE] VTholcl &N, FArarARTESRAZRET LML LRI —
Ji. BAETIXZOABRAZIS L TH LRI TH D,

ZOX 5T SAEHEORRE LT 0r¥y b 2 4L Bk LT Y Bt
TEHIR T, 2011 FEICR L A URA NP Y VT HOFEFLT T A E/O
(HHiER) DEBDHER ST,

VLB S b oAl o ER k&R L LT, XAnayixoe Yy P74
EORERMZRE L, thoOKERD ~DOFE L HHT 5,

35 EUAHMEHIEICISRENRIE(E: *AD:I'?‘I‘* f:EY0TY)

(i) BB R
BAEOEHRIIL, e VOBRECLVBEHEOFH N LV THERF SN TND Z &2
b, b UOMEHIEIC & o> Tk v OBFRE QMICHD ST E 56, HEGYES
KEPEAT DIBENRH D, ZDTD, b M%7 5 XE CIIKEDE=4 Y
V7 ERFER L, KEEESRD NG AICE. A0 B ORBSE OB AT b o
&+ 5,

(i) £ o mEHEE <Y @M B R
B RIAOKEMD OEBRRIEL 52 TODAMAIKET 2 2 Licky | =
RO b LSO KA N L ERNCAET CTE S EEA NI E 5] &) AiELE
R B0, b UOAEEITEIZ W T, BLURIC R EB B2 3R ET 5,

3 OOBEETYT7 (EAEFEIVT7. mEIV7. ERFIVUT) IZEVLT, 2LAOIHRRPE
VOTHZEIILOHETHE D UNDKEEYFENRENICET T HHBENLENY., #HiFSh
5 &

¥ B UNEEINIC LY . EAT U TN TR T%éméﬁ%®@@#%m#éﬂ%%%ﬁéﬂé(muﬁﬁ

FTORBERENS, BV \Z‘ﬁfﬂiﬂ? 1@%??bf£b‘xfﬁﬁlifi3~6$§ CE¥ 4.6 F) ThHo7=DIcx L, b
AR A2 AT o 72 K Ciddr 10/ (4~10FE, F¥7.6F) Tho7z (2011 49 AFAA))

54



(iv) £ o fmigHlEFx

) LB R URE
2011 FEE TOE VoM ORE, FITORRNE, XA TEXRLE Y Y
T EORIERMWN, € VN L DABHEOZEZZ T RN LB THEE LTAT
L CWDHEFD, KA OBEEENRES VIS THD EEXOND, £ TREET
X, BAEXKEAZK 36 17T 3 o0xY 7 (FlEETY T, MET) T, BETYT)
IZRET Do
ZD 35D T iE, EREO LD ITKEMD ORI RREMEN RSN TWEH Y 7 Th
 KAAEY) O AT X RWIMRR D L EFREMME T T 2HF R E0 0, KAEMEY 2 ke
. AEFHIEEIRT 5720 . BERITHRICETF T OLERD D,
Flo, F ¥ T GOENFEIZB T, TTRBSM L T oAkl 2 i+ 2 729
DY T HFT D,

— S = S = =

2009, 2010 A BEHERHh S
[ B SNul=lyl &3
0 :EVYPHH

2011 EES D TEEH

11111

|

EfEIUT
(BXERXH)




i) B
RLEAYRIRE Y V7Y EOREMYNBIR T AT T 28 (FElEETY) T,
FETUT, HETDT) IZBWTE, INOOMIZE2 5B/ 572D, R
EOJRE 2 EB3ATPT, vy MERDOARZ AT RD bD LT 5,

K ( E;ziﬁbi ),A)/ [E‘:E ; T"ﬁiﬂgéé‘/ﬁ\%‘ﬁiﬁﬁﬂlﬁﬂ
%w\\?ff
o)
E S
KR g
e
b

37 ELHmEHIEICEYNYERBES OERSL

56



2) Frigh o D REAGFE TR AN

OF-ZN: 0l T
A EIICRAT 2 U AR R, WD OARTZET T HAEM 2,192kg GERIEH]
1,724kg. @S] : 468kg) CRE SN TV 5, Vollenweider 7 /LIC k5 &, EHR
W TEREOREZ A CRWZOIZITY AR OFFERITHFM 530~670kg & S TE
V. WMAT DA DHEALETH S,
EHRINRAT 2 AR D 5 BRERY e & DI,
B BENICPE D KL EFC X o TR R & e S0 5 B
B ERICPE D PEHINC & o THAF0 B HS S 45 R
ThY., kit 2FOAMA, 201045 H 30 H~10 H 31 H (155 HIH]) D i
AT DRBEFEAMBOMR LD E DD EEZLND, EHIZINDOARDIHE
A%, 165 HE D727 TH HWE 10mm U EDOBENAH 7B 225 2 HO, FF 34 H
FMICETLTEBY, BETLAEID R TH, EHRWIOKEIZEZ D BITmW &
Exbhb 10,
DI, AKFEETIT LG 2 MOAMHIRZ HAMICEmT L2 L &2,
2ok, WINICE T 2 RBHIERIR & LTE 2 LR D RIECEWS I, BEICME A5 % 35
5L TWDARAMEMTHR L TREREEE L X LAl &0 | 2 d i 5 ~o il
DEREFIZOWNTH KNP ZAET 572 & BRENSHEICEIT D ReEr & 5 2 Lo
B, AFEIZBN T IS OXRILE L7220,

coD OFBmINLatE S OEBERBEERFE o ORI EFE
OBMBLARE OxmsEARE OmREARE
720000 8000 7000
7000 F 900 1
__ 100000 F ~ o 800 f
= % 6000 % 700 |
g 80000 | &= 5000 = 500 -
% 60000 f g 4000 g 500 |
= = = 400 t
1 40000 | g 3000 o L
i 2000 fe 300
® 50000 | W 200 [
1000 F 100
0 : 0 ‘ 0
i [ R R piec AR T g FIARR T

X R IBLRIAR P 9 B AK A ERE
¥ AT H R 10mm UL EORBERS 2 HEELEZ

X 38 MBRICHEIREENMEVKGELERICLZEFORADTEE

57



(i) FRiH o DREFREFRAINGIZEE T S E R BT

2006 ‘EFELIE, EHRHTIRENEOSWVIREETKENER L TRV, BEH&RILD
fRfE L 725 TN X° T-P, Chl-a [IZoW\WTh, 7AanRgETLHLIAT (1990 F1R) &iF
EEDLRVIREEL 2o TS, 2L, ZHUT e UNERT 5 2 & OO EE A R
L. 7Aa0REZRIHE L TNDZ LI2L 20T, il &k Ok A fF o & &1k
T Vv VR BEIREWDIREER N TV D LB X B D,

Loz baps z, ETRMOKEMDOEBERREICEEL 52 TV AR E K
W52 Ec kv, EHRWIO b S LSO KA N L ERNCAEE TE DHEZ NS
T5] L) BEEAERT D20, Hillh b ORBHEERAIFICOWT, UFICRT
&R AR 2 R ET 5,

FERZEICHE > THRE (REOCEEZEH) MASHRICHEAT2REBEHOARZ AL SE
B ¢&

BICHEDOREUENTNEEZZ ONIEEENASHB SN EZERBIEHICDOVTIE, K
HERICHESTHRIZEHBEINZZER, VUDARLALN, YIF7LURYA FER
£RREICLBE

(iii) REBIBFR D HIB T K
[DFEARI 235 2 T7 ) \ZH A BERNITHE O KA ST & » TREE M H G S D
SRR & | BRI AL O FEEBIINC X o THAF 2 B #is S 5 A AR T
& D HIRA R ROV TRT,

D) FARRIR A 5 G S S RBIRERR
P S IH2N © HbHE SN D SRBHEIZ OV T, DR EF T TN S D
HHE, VDA LAILR, VT 7 LA A b ERFREICRDZ L] LW fERIH
BRERET D, ZDEE, V77 LAY A MIRERBEOEREINZ XL 5508/

WeBZONDESR)INOILFEORMIZERET S (K 39),

58



AR :
B SRR R
ERESTH-ODORE - &
- HEREL. BEERE)

[l T

X 39

b A FElE A FPEIC OV T, BRI 6839 B\ CRBHEN MIREICER S
TWDZERALNERo TWDYAT &AL T 508, ZhRM - BhRH 785k 5 fiFapA
ERFET DI OFRA - Mat 2 £l L7z ETHRET 5,

F 7o FEERRHIET 2 D ORFEHIHADO AL, BERRF O KA LRI X DN ETH D,
FoTURROTEE U CIm s 2 5 B A REEEMEH L2 X 9125
ZEBNEDLEZONDID, BIREORERBR S IWERAIC I VRET S, &
DUWVITEEIC X RER O ZMZ 2 HENEZ BN D,

—HT, UTFIORLIZRERO & 912, FREOENIZ X - T OBREEIZEN M 5
FIREVED B U . BARKY R OMGHIEEIAT 5 BERH D,

F7o. 2010 FERHEDOKR, D & bBREF~KFIIT TUTHBENKBE TH Y |
S A CHER A W TR A I T & 2RI TIE 7RV,

PLED, AFEZEICBWTIE, MR & OB LR 5 2 T, ARFIEIIHONWT, B
BE~ORBE, R, RARARSEN DRI EITV. 2013 FELFICHRICEFT 5,

72, BN HILLAN C O R HE O BRI R O R E ORI R O L EMEIC BT S Mo
WTHEI & E ET 5,

59



52 ¢

SEHRRIC 72 2 T
o ZUFavdARME L TORENEEND Z L
o RHILZHIG . KEAMATE B 2 L ICH TR 5 - L AEE Sh

7
BE A
(A

o MU D D LR OB IEITITHILANDIEDOB A ZH S TN H D Z &
o  HKHIHURTH Y | EHEE VD IZH T > TOHINAIREDOKREF RV TH D Z &

Z OfERZ TRIST T,
TR 2011 £E KA LFFHOREEREVITFLY XSG ALDOKERFERHER

(£5%&]2011 £ KEELFFOEEEMEVIIFLUAYADKERERR
2011 £EEHEF~FKFRIT)NT T, FEHEHIE 2> 5 RN 2 RO AT
BEHEET D720, RO EFRHTIBHATE K2R L, REEEORE ZHE L,

St. O St.@H St H St
HEHEHE (V77 (P R M AL (R (P B M
A A ) ) ) )
COD (mg/L) 11.6 21.4 21.1 49.9
T-N (mg/L) 0.74 1.27 0.92 3.53
TP (mg/L) 0.03 0.134 0.452 0.291

o B

AifRbhATER R

60



i) R BT ER
(a) B - 4R E
RO CTIX, 2009 4 1f 5T 125ha FEEE O J4ch & . 100ha F2EE o> Bos
DPFEL TV D 10, JREICHEHITIL, (EMOAE T % @ 2 7o DAL IR RO HE
JEAIE S D03, 2D 9 bL—HITRMAKELZN L TBEIL, &V TRFIZRE LT
WRE iz 5,
EFROHE AL T AR L B RN AP L2 02 oy s IR 2 AT IS 72 2w Re ks i < L SR D5
LR DAIREMEDN B D A3, — 5 THI A D EBHOCHENE O IESR DL, Z B R DR E) 4R
NIARATH 5,
PLED D | RFEZETITEME L OE A~ OREIRCF S P OB B OIRREIZRE T 5
THHRINAESLBUROIERIZE O 5 L L b, B OBE M A~OBEIER R LS, Z&EHR
Wy D & L 7R AL BT RS BT 2 R LA 4R R L IR DR R 2 i 55 0 BAFRIEH ik & o
DD L TIRNDOREFOBEEE~DYERERENL L &5,
(b) #hith
—RREIIZ, ARHI D b | BRI IO IR EE DR BE COEEE N S T
LI EBMBENTND, £DT2d, HARMOREL & 6T, JIFIRITE G X B 28
R L BEE L C AR O BRI D, TN OMEFEITH L CTARioD
PRI BT 5 MEREITO & & T D,

|y

&
R

&

2 =42 VT RVIEHER

D IKEEYOEFTRRIBED-ODE=R2 )T

BT EIAN O KA D AT OVEB R A 40T 57290, 2014 FE KO 2016 4F
FEWZ, i I Atk CRAREY O B K OFR O M Al 5 E =4 U 7 % Fhi
T

=2 ) 7 PEORRIT, FEHF IS I T 5 FENE O RLE LNESRE BRI
WD HOE L, FrICEN NI T DK AR ORERTEDS A . 8 2 WITBEE IZAEF R
DAL L2 AR SN2 HE 1, BRRRBIEEICOW TR 2179, =612, E
=2 U BRI, 2017 FEICFET D FEZDROFEL 2018 FELIFFEOFHE
DLEMFEOHREHIH WD,

61



2) KEEYDEBRFIEEO-ODE=2 ) YT

()R DYE - LFREICHREIE=R2I DY
KL, KE., JEEITAKAEMY OEB BRI 2 KRR T —2 Th Y | KEEDD)
ROMELHET DI A TUORETH LD, EHRIANOKAL, KE, EEORER
R EBIT =2 L SRMEEIT,
=4 Y 7 PFEOMRIT, FELM I IS 2 FENE O RE LIS E LIS
W 21E7>, 2017 FEFEIC S0 2 F RN R ORI 2018 4 LUK O S D MENEF O
BEHT NS,

x 14 HAOYME-LZREICHRLIEZFIVITANE

s

JKAL o HMN1MARVERREBEGRAMIN A TEGHRAIEEEEETS

K& o MRS HA FEHRI A REAN N A TKERELZBEEEET D

o EHRIIETIIHKFEDORAELERET S

o AMEBERRFKEEMOETRELLTERT AT ARKEICEHTHSIEBE . XEE
I AEBEET S

o 2016 FEIC.HN S MR TEEICEETIRAEEERETD

o NWEBIX. RMEMROCXERRICEISIEBLETS

(i) VFFFYAEBRRE=F YT

EHRBICB T D 2003 £, 2004 FED T F XYY I =DO5AMIRGLHA T, 25
DB HE SN b DD, 2008 FEOBEF TIXMNICAERT 20 F X2 WY =13
FEHNZ A 72 < 2010 FFEEICFEHE L 72 A CTITE o 7o <SR o7c 2 L b,
U FLFY A I AEREAEAD L TD D FTREER B D,

2010 EER R TIE, vF XYY I = OEEEIIK MM OEF IR EL 52 5 L
NTIERNEBZ BND N, ARBEEEHDHEIN L2582, KM OWEIEN & E
0. KAEWY OBFAECADREL G2 5 TR D,

D, EHRIANIZEWOIERNRE=4 U 72TV, UFXF Y T =D
R OIEMDTHETR SN LA, AFEIT D )b b T BRSO K 2 Efid 2,

ot

I

62



AEEXEMRIEED-DDE=L2I YT

0 £ MEBHIEHONRBEO-ODE=F )Y

b AR O R A R T D 720 b AR R ER X A S e, b 4y
A A SE S 5 X & e RRIXIC I W T, I 2 =41 7 EKEIZET 5 E=
2T EERT D,

REACBET 2 =2V 703, b UamdliElic L5, v LSRR O AEF K
BEORAMET DL & bIZ, b OMBIROBRELZRET 26O T, KERAIZET
HE=H Y TE, B UAMIRHIE AT S 2 & TT A2 ORAESE, KEOE/RAE LT
WRWINEBERL L. BB U TN ) B OBUREO BRI AT O BROME LT 5D
TH D,

AT 2F =4 U o 7 ORERIT, FHELIMTICEM T 2 FHENEO LA LIRS
FIAE BRI I 21373, 2017 B E T 2 FEDNROFHES 2018 FEEELIEDHZED
VEEDOBREHI WS,

Flo, B VIFEHTRIHOKEDOLZEERNO—2 L HEBEZOND T LD, MIERMZ
HZ DB CO v UOMmIEHIENL, 74 a4 E | KEDOEERIZ A2 D FTREMEN
Hb, TOH, KEICHETHE=F U 7 ORERE, & OG22 1T - 72 KEIZ R
7 %2 %JE Chl-a 28, *HXITIH T 5Kk Chl-a & X THEIZEWISG I, FEIZHH
30 B oA A X B O BRI BI T 5 BB LIS E B AT 5 2 & & 5,

(i) Feigih & DR BEBRANFIOHRIBED-ODE=2 YT

TR © OO S F T AINENL, RS 31T 2 MRS 2 B9 5 M M T S % S
HZLlled, ZOPRNBERLIZHEITIE, BWNICHE- THRAT D, FHICEREREDX
BHHEOBRPHDT 20 LEZ LMD, FEHILTIERT 2 b O TRV, #
R O FIRERZ S RIRORE LT 5 LEN D D,

T TR & ORI AIH OB R AR T D720, 2016 T E I
DA R OGN TRE - i EF I T oA 21TV, 2l NS T 2 %%
HEORZHEIET 5, 2O, 2010 3 L0V 2011 FEICFE N Lot Gidts %
29, 30 (T d) MERE DI FIREL 720 K O MAEMSARET D5, £z, i#
HERWINICET 2 THHBEO R LIRS s 2 b, THomARE FERO
SS AfFE) ITOVWT HIRT 5,

KR L O oW A B OERE F1%, 2017 4EEEIC T 2 FES R OFHL

63



2018 LU D DM EMEFEDOREHI AW D,

(iil) FERIEH AN S DRBBERANFHONRBEDCT-HODE=2) T

B SR HL > © O SR IEIE R AINHNC B3~ 5 FERNRIL, MR EMZICE=2 Y T
BEFERT 5L THIET 5,

=2 Y TREL, KA EFITHEVEAK LT2OIREE T, P58 2B d 2011 4FED
A HR & AR SIC B W TE FAKO TN, T'PEREL, V77 Lo AH A hOE EK
DTN, TP L O AEITY, ZO& &, BT OREMA LY 77 LAY A b
OB OHBREIZFRBRE CTH L 2 &b, MBEBOKFE RIS O &)
IR L 720 WiEOE FKO TN, TP RFRBETHD Z i, MEOEFR, Vv
DA LA RFERETHL Z L ERIFZTH D, LLED | BEEE# Sk S o
FHBOMRICET 2N AETH L UKL LRI THlRMICia s o %E5%, U v
DEFFLVNY 77 LAY A FERFERELRSTND ] NNZHOVWTE, V77 b
YA A FOE KD TN, TP L RRE L 72> T DI K- THE L., 2017 LI
Fehiti 9 5 FHELZN R ORI 2018 LA DO F KD LENMEFEOMFHI W5,

64



Q) ELTRHNBEABESFRIHERRVE=S ) VJE—E

2RI B AR AT E O L OFHE X 2 LL N iZrd (K40, 41), F£7=. XK
FORE=H ) TOEMA Y 2a— V&R 151587,

UomghlE (BERE F)

RRE —{:ﬁﬁwewﬁéﬁﬁﬁxmﬂ
R A

S R Hh v is fiE *
AREAEE [ R SN BB R

” KEEDDEBRRIEED-ODE=L)YT

TR

| IBRSHEE) L KEEYDEBRELIED-HDE=2) T LIBGHIEE
EEVRILEBEOODE=F T LIERREE

40 EORHEABEEXDOER

el '&ﬁﬁﬁﬁﬁﬁﬁ#ﬁi;#

oy
‘e

t%ﬁaﬁnﬂ SN
Jjﬁgwfwﬁm(ﬁizi)&UHE%p;

B HEED-DDE=S ) VY

CKEREYOEERRIERDO-ODE=R Y Y ¥
OKAEBMOEBEEREQODE=L Y LY LIBGHEE |
A BENRBEOROOE=S Y VY LIERHEE |

0 500 1000m ; T 2 3 T -
e — |

B4 EEREARLESEHER

65



%= 15

EO RN EABTEEXEE

2010 2011

2012

2015 2016

2017

KEEMOETRRIEIE | MAKEEDO | #9030 # o o
DEHOE=RY LY T r &
HA Ik | 1A 2 A BEEGRA
[
KEBMOE | MBAL T b T ikE | WMo em | MM 2iem | @b || O o o o o
BEEEED | BiE ~ :
I HANEE M5 A o
\ ) 12 ik (18
1]~ : > —_ SN (2
DT WP S HEBRR [ o T £
E o il
C IE)

o et || e KERET. 98 o o o o o

ks S il il KERET. 9 A o o o o o
T HEREDKE
o | RO [ ANk -k | Fkes FoKES 4
g EREER | B nE—a | @, gk | REN1E | @, K o

AdH wERE 3@ 3E

HEH R M A | mEEME L KEES

SOEEE | AKE-BH | HEEE |Bi1E. T BI%ICE=4Y VI EEHT

SERANS | 2HE KES 1 E

66




6F Ehl~hf->TEEI NEFEFIR

1. fFEDABH & RSN

AFEDOFEIZHT- > TL, [HFROLH EFHEZ 212470, BRAMEEZRS XL 12T 5
E7, HIBERSCENRIMNZ LV ESFEIRESEFIERAXOERLZTY AfL, H3H
WIS CCRIEZ RE L, AEZ2ER2N0ED D,

Fo, BARBAFEICBOWTE, FENFRRICREZEOL L 25 2 L OEEENRD
NTW5D, 207, TRICx L THARRESCHAHFAEICMN OB 2RIl ARRE
RBEARBREREICEOEZRD, AL BREAICSI - THTHHREZHE - T2 &
. FHEOKRBRBRE Y 0/ T MRl - EfiT 2130, REFEIZBTDHRHESCE=4#
Vﬁ«@ﬁ%“y%ﬁ£¢®ﬁ IZOWTHHZIT O, FFT, ¥ THOEBEIZB W

WRETH, MRBMOL &b UoMEHIEEZ ET 57200 TIZBNWTiE, £<D
m&k@%@ B s B 1 K Rge =y g RO

IO OEBRRERE Y v 7T AR « EFIZOWTIL, BAERINEES LY

B >2>FE R4 %,

6.2. L O HEGE & D B4R

(1) EGH RN TOEE

ARFEEDOEMIZHT--> L, REHERE L TCOMMTOXNKLEETH D, TD
B, il EHIE CRHEAEM ST D THIIERE TR AR AR tEEL, M
WRREEFEMMIBEODLHD LT D,

Fio. BATAFECRDS T HREREEICERE L-BGiX, #5 B, NPO R4
EICBWTHEMINTEY, 26 OHIBN TIEEI 2 FEh L T 2EHk L bl L C
HELET D,

(2) FIFKB IR =K & DREF

X IZB N TIThiL s TED BARFADEGL & O Z D | Fiilko B RFE I8 3
FIZEBRCTE A L0128 D 5,

6.3. FFEIO RE L%

ARFHENL, FEEDNMLEISC TCRELEZERT L& EHiIc, T=X ) VIR EEE
Z 77 EC 2017 IRV T 2018 FELIEDO FEO M EMEFICE T 2 MET 21T 9,

67



(513t - 2% 30k

1) BRETHARER (1993) : 55 4 [0 A ARBR R AMET A E R AR S &

2) BREEE (2012) : (4R L Yy RU A FOAFIZHOWT

3) AMUIEE, KRS (1994) : BARIZEIT D & VE DS, KEMILEER, No.b4, p23-31

4)  AEFEEES (2007) : EHRBICBIT DR 30 £ O KA DLEE, FekaEE, Vol.6s,
p105-108

5) [E-HFPERE (2005, 2006) : 1:10,000 WX SR - 2 i)

6) BEEEHIILEREE R - RS X a— v (2009) : TRk 20 £EEESIRE I B R ITE [
RBR IR A S

7 XS AEEMRAFIEAT (2005) : SEEK 16 45 FE SRR SENIE B ARBR L T A B s

-
8) ERETEIIE A ARBRETHFBAT - W THMASAE (2010) : Fpk 21 SR FUAGHIE B IRBR
BT A S s

9) REHYIE ARETREBI - W ThKASt (2011) @ PRk 22 FEHIRITIFHRETTE B /AR5
A A s E

10) BRECEPIIE B ARBREFH T - W THKRAS M (2012) @ Rk 23 FEEHIRE IR AGHHE B SR8
FEaRA G s E

11) dbifgidE (2001) : AeipEOADEAAEY) dfEELY Yy FT7—427 522001

12) BRET (1991) : BARBREMRSIMENAE WHEHE 5 4 A

13) @t - IR - 538 - RS E - TRy (2007) @ #= i ERE OKE RS LUOKE
AN S DRI DWW T, BEKF2EE, Vol.68, p81-95

14) Noriko Takamura, Yasuro Kadono, Michio Fukushima, Megumi Nakagawa and
Baik-H. O. Kim (2003) : Effects of aquatic macrophytes on water quality and
phytoplankton communities in shallow lakes, Ecological Research, Vol.18, No.4, p381-395

15) BREZA H ANBREL ALy E X H AR R S T - RSB R AE e ST ZERT  (2004) - °F
Ff 15 4 FE ST R FCE IS B IR BR B A 3% W s 5

16) Erik Jeppesen, Martin Sondergaard, Morten Sondergaard, Kirsten Christoffersen

(1998) : Structuring Role of Submerged Macrophytes in Lakes (Ecological Studies)

Springer

17) Young Sang Ahn, Shigeru Mizugaki, Futoshi Nakamura, Yugo Nakamura (2006) :

Historical change in lake sedimentation in Lake Takkobu, Kushiro Mire, northern Japan
over the last 300 years, Geomorphology, 78, p321-334

18) EEFFE— - m)IlE - = B3k (2007) : SIFREE ERIBICR 0T D BRI B A 5 2
DEREREN, FEK ¥, Vol.68, p97-103

19) BRETADIEE BIREREEEH T (2009) : SRR ik RESYH 70 /T A4

20) $HAE - fhE IR - EATELT (2007) ¢ 2R &R INC BT D RBEO AR & AR R
KL, k74358, Vol.68, p157-167

21) BRI (2013) : 4k L v RU A RDOAERIZHOWT Rk - KAEE) |

22) HEFFHAL - BWEEE (2007) b AR ECREEEIC X D8 O B SRBREE O AT — S R
W ZHc—, BKF23EE, Vol.68, p131-144

23) BHERE 1 - K@l - EEPREY - BEJRREM - A2k - A - GRSt - EHE— - B
O - IAARBA - AUk - BEREE - B3RS - Kb (2005) ¢ SRR G EVE DK

68



AR HERN AR, [k 745358, Vol.66, p117-128

24) W) - @A - SRR - e - AHEEE - AXE (2007) - EHRBICRT Y
77 7 b OFEFIEA &KL, HK TR, Vol.68, p109-121

25) AR E - @A - I - B ade - BHEE (2007) ¢ SIEIREGE HRIB ISR T 28
TT T N DFEEE KFES, KT, Vol.68, p123-129

26) JHREHTS, TARES (1986) 1 AEABFEH D b T X AR S ORI IRE D FEBRAWIZE, [ESL
INERSEITIF R, 96:1101-125

27) BHFM (1988) : b v O LR Ffn & FEIFRE BRI AL EL 22 7%, p83-91

28) I E - i EER - RIFHIE (2000) : 72 OIS I 1T 2K & R O BB O BIFR, 7K
BREE NG, 28 & 11 75, p721-725

29) KEpHZ, FEMFIFD (2006) : HIEB I T 2 IERE S B, HEOYCERER & KAEMY & O
FE A BEFR, K L amsCeE, 50 4, p1321-1326

30) BREEE BAREREER « FRESREM O Y F XY =

(http://www.env.go.jp/nature/intro/loutline/list/L-kou-02.html)

31) JIFEMES FFFNFE,/MRTRTE (2002) @ HARICEBT DALKET Y =3 (X o DA F VU H=L
UF XY H =) 0SB L OB ARG %52, R, 75, pb9-T1

32) Usio N« FHFNFE « JIFEMES « ALBFH (2007) : FrEd RAEY > 7% Y 5 = (Pacifastacus
leniusculus) D73 AR & BIEROBLIK, A AREKF435E, Vol6s, p471-482

33) = RO - A)IE - BEFEE— (2007) @ 21 BRI IS 30 1T D OKBRIE AR, Bk
8, Vol.68, p65-80

69



