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The Development of BirdBase

Masayuki TAKADA, Seiichi SATAKE,
Kazuo KOHYAMA, Rie KITAGAWA

Abstract
'BirdBase’, Biodiversity Information and Research
Database, was jointly developed by Japan Science

and Technology Agency (JST) and Hokkaido Institute
of Environmental Sciences between 2000 and 2003, as a
Database Development Program of Research Information
by JST. This database of 850 species with over 325,000
cases is a collection and integration of information on the
bird distribution and important habitats in Hokkaido, Japan
and Asia. This system also enables to search the data by
specifying the species or the area with the WebGIS and
show the resulton a map. In addition, the data entry and
share system through the Internet by user groups such
as bird-watching groups has been developed. Further effort
will be made to enrich the data and improve the functions,
as well as to promote wider use over Asia, to provide
fundamental scientific and political information for the
conservation of threatened species and their habitats, and

to contribute to the biodiversity conservation in Asia.
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2.1 i
ARFHCA W3RN, ERRISEERERESTH—E

%2 HEEIZXAHMHEORBEL (SEZE (FLI U TIeEMENE) ITHT52EHE)

by M T
Tl RE 2h 4h 6h 12h 2h 4h 6h 12h
% % % % % % % %

4EF{v | 2,3,7,8-TeCDD 97 107 110 119 41 45 47 52
SHEFEL® | 1,2,3,7,8-PeCDD 86 94 97 106 38 42 44 47

g 6EH# k| 1,2,3,4,7,8-HxCDD 86 94 97 105 48 52 54 58
D 1,2,3,6,7,8-HxCDD 88 95 98 105 53 57 59 62
’2 1,2,3,7,8,9-HxCDD 88 92 100 108 44 48 50 54
TEFYw | 1,2,3,4,6,7,8-HpCDD 90 97 99 105 67 71 73 76
8E#{t# | OCDD 100 103 104 109 90 97 101 109
A4EFY | 2,3,7,8-TeCDF 85 91 93 100 51 57 59 65
SEFE | 2,3,4,7,8-PeCDF 84 89 92 98 51 55 57 61

p | 6##E® | 1,2,3,4,7,8-HxCDF 94 100 103 109 57 61 63 67
g 1,2,3,6,7,8~HxCDF 92 98 100 106 54 58 60 64
F 2,3,4,6,7,8-HxCDF 90 96 98 104 59 62 64 68
s | THE#E/H | 1,2,3,4,6,7,8-HpCDF 93 99 101 106 62 66 67 71
1,2,3,4,7,8,9-HpCDF 9 104 106 112 58 63 65 69

8iE# ¥ | OCDF 105 109 110 114 67 72 74 78

P 4353 | TeCDDs 98 104 106 113 59 65 67 72
C | 5¥#{t# | PeCDDs 89 96 99 107 48 52 54 58
g 61k | HxCDDs 88 94 97 104 53 57 58 62
| MR | HpCDDs 91 98 100 106 70 74 76 80
1% | stE#{kH | OCDD 100 103 104 109 90 97 101 109
" Eis PCDDs 98 101 103 108 83 89 92 99
p At #E{t# | TeCDFs 90 95 98 104 56 62 64 68
C | 5##{t# | PeCDFs 85 89 92 97 56 60 62 66
g 645 {k# | HxCDFs 94 99 101 106 60 64 66 70
F | 7##1t% | HpCDFs 96 101 103 107 65 69 70 74
% | stE#{k# | OCDF 105 109 110 114 67 72 74 78
" 3t PCDFs 93 98 100 105 60 64 66 70
EffEEDA/E | PCDDs-+PCDFs 97 101 102 108 78 84 87 93
4EHFR | 3,4,4',5-TeCB (#81) 97 102 104 110 70 76 79 84

; 3,3,4,4’-TeCB (#77) 98 103 105 110 69 74 77 82
% | 5#EFE{b | 3,3,4,4°,5-PeCB (#126) 91 95 97 102 68 73 75 80
"[: ety | 3,3,4,4°,5,5-HxCB (#169) 91 94 96 99 72 76 78 82
Total Non-ortho PCBs 96 100 102 107 69 74 77 82

5¥EFE{vy | 2°,3,4,4',5-PeCB (#123) 95 98 100 104 76 83 85 90
2,3’,4,4’,5-PeCB (#118) 100 104 106 110 84 90 93 98

2,3,3',4,4'-PeCB (1#105) 96 99 101 105 81 87 89 94

;/E 2,3,4,4’,5-PeCB (#t114) 100 103 105 109 85 90 92 96
Z | e6EFE L | 2,3,4,4,5,5-HxCB (#167) 94 97 98 101 88 93 96 100
’]‘j 2,3,3,4,4’,5-HxCB (1 156) 102 105 106 110 89 94 96 101
2,3,3’,4,4’,5-HxCB (#157) 101 105 106 109 91 96 98 102

THEFEy | 2,3.3°,4,4,5,5-HpCB (#189) 93 95 97 99 80 84 86 90
Total Mono—ortho PCBs 98 102 104 108 84 90 92 97

Co-PCB®» A&t | Total Coplanar PCBs 98 102 104 108 82 88 90 95
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#£3 SEALHEEREOMHELE (TEFAM)

+PCDF s {397%. +—# /L Co-PCBsiZ98%#t & iz,
ARERARM Tk, PCDD s +PCDF s 3101%, h—# A Co-
PCBs#3102% T V) . #EISEE & MEORMHRPBESL
Tro 728, RIEEOMHEL R 2 &, PeCDFsOH I8
%Iz EEotz,

6 R TEA Dy Pz F—IZOVTRS L Te- K
U'Pe-CDF#392~93% & BHTF KD TiddH 223, RIHEAEAELAL
1392~110%DFFHTH Y, S HITE&EMIZR S LPCDD s
+PCDF s #8102%, h—# /L Co-PCBs?3104%T#H Y, SE
B RS EomHRPBEI N,

SE#E (hoxy) HE¥#E (h=xy)

SE#: (16h) iZ

16h 6h KB E AR

rg/g pe/g %

HEFY | 2,3,7,8-TeCDD 3.7 4.1 110
s/ | 1,2,3,7,8-PeCDD 33 32 97
& essiean | 1,2,3,4,7,8-HxCDD 41 40 97
D 1,2,3,6,7,8-HxCDD 62 61 98
D 1,2,3,7,8,9-HxCDD 69 68 100
S [1%{4 | 1,2,3,4,6,7,8-HpCDD 420 420 99
8 #{k# | OCDD 7000 7300 104
4¥EF{ | 2,3,7,8-TeCDF 18 16 93
sHFEY | 2,3,4,7,8-PeCDF 40 37 92
P | 6E#{k | 1,2,3,4,7,8-HxCDF 55 57 103
g 1,2,3,6,7,8-HxCDF 57 57 100
P 2,3,4,6,7,8-HxCDF 80 79 98
s | R/ | 1,2,3,4,6,7,8-HpCDF 270 270 101
1,2,3,4,7,8,9-HpCDF 33 35 106
8 #E k4 | OCDF 290 320 110
p | M4 | TeCDDs 280 300 106
C | 58t | PeCDDs 390 380 99
g 68 k4 | HxCDDs 710 690 97
[/ | TH#{% | HpCDDs 750 750 100
% | 8tBFE{k4 | OCDD 7000 7300 104
LD PCDDs 9200 9400 103
p | 4Bt | TeCDFs 480 460 98
C | 5#E5k{t¥ | PeCDFs 570 520 92
E, 63 {t# | HxCDFs 660 670 101
7 | 7#i#{k# | HpCDFs 510 530 103
% | 8tEFE/k4 | OCDF 290 320 110
w5t PCDFs 2600 2500 100
FAEDE&E | PCDDs+PCDFs 12000 12000 102
4EFE | 3,4,4°,5-TeCB (#81) 8.4 8.7 104
; 3,3’,4,4’-TeCB (#77) 110 110 105
% | 5¥EF{r | 3,3,4,4’,5-PeCB (#126) 48 46 97
’]‘j 6¥EFIv | 3,3°,4,4',5,5-HxCB (#169) 14 13 96
Total Non-ortho PCBs 180 180 102
s | 2°,3,4,4',5-PeCB (#123) 28 28 100
2,3’,4,4’,5-PeCB (#118) 520 550 106
. 2,3,3’,4,4'-PeCB (#105) 300 300 101
b 2,3,4,4’ 5-PeCB (#114) 12 13 105
| e¥EFE L | 2,3,4,4°,5,5-HxCB (#167) 75 74 98
’1; 2,3,3’,4,4’,5-HxCB (1 156) 140 150 106
2,3,3’,4,4’,5’-HxCB (#157) 53 56 106
THRFE S | 2,3.3°,4,4°,5,5-HpCB (#189) 30 29 97
Total Mono-ortho PCBs 1200 1200 104
Co-PCBD&Et | Total Coplanar PCBs 1300 1400 104
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Basic study on Rapid Extraction of Dioxins
in Soil Sample

OTSUKA Hideyuki, ANEZAKI Katsunori,
YAMAGUCHI Katsuyuki, IWATA Riki

Abstract

Comparison of the extraction rate of the Hot Ext-
raction Method (HE Method) as a quick process rep-laced
with the Soxhlet extraction Method (SE Method) was carried
out in order to attain speeding up of thedioxin extraction
in soil sample. Consequently, the HE Method extracted
with toluene for 6 hours showedthe rate of extraction more
than equivalent comparedwith the SE Method extracted for
16 hours with toluene. By adoption of this substituting

method, shortening of the analysis time of dioxin is possible.
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%1 PCBsiEfEHE"

IUPAC number & v 7' No.
Native #3, #15, #28, #52, #101, #114, #138, #153, #180 ,#194, #206, #209 | BP-MXM
5C,-labeled #3, #15, 128, #60, #101, #114, #141, #178, #194, #208, #209 NK-MBP-MXC
(V=T o FANL 2 ) | #77, #81, #105, #114, #118, #123, #126, #156, #157, #167, #1609, MBP-MXS
#170, #180, #189
1C,-labeled #70 MBP-70-0.1
(Y v PR 7 )
Native and “Cy-labeled #77, #81, #105, #114, #118, #123, #126, #156, #157, #167, #169, PCB-CVS-JQ
(B EARA) #170, #180, #189
* £ T/ F UK
2 A& %3 iﬁﬂzﬂﬁﬁzo A% b5 7/ maRREERSMHORKE
2.1 B HArwu~ v I57
PCBsDFE#8E |IWellingtontt D b DEFH L (F BT A HT8-PCB
1), 728, AW TIHAPCBs3 v V= F—DAFL, £T (R&60 mxPEE0.-25 mm)
[UPAC mumber THR L7z, T by, bz ~y | HAREE 280C
LTI T A B OB B LS S A L D 7 A A% S BT LB 120°C( 1 min)—20°C/min
VESHRO b DR L, —180°C ( 0 min)— 2°C/min
—260°C ( 0 min)— 5°C/min
22 ®B —300°C (13 min)
Edit s u~ k757 (T THPLC) &BEd,) ix, | EAR lul
BHHMLC-10ATvp % M L7 (#2), HRGC/HRMSIE, | BAFE A7y bUR
Agilent#£ 3868905 U — XK U A A THMIMS-700D% & | F¥ITHX e
NENEA L (83), PCBs= v Y= —0RER, & | TYI7ARRR 1.0 mlmin
B OREZSBILE, BURG TR
srifRE 10,00084 k=
R2 BREKIOT LTI IOREEY A A AL El
BT A SHANDON hypercarb S A A AL 38 eV
#5 2H%A X | 100 mm(length) X 4.6 mm(id.) A& ARk 2004 A
e UV-VIS detector (254 nm) A 10 kv
PaiiE: s Fractionl Fraction2 Fraction3 A A VR 260
SYEIXt% | other-PCBs co-PCBs PCDD,/Fs CCA ¥ -7 =—RBR | 20C
BV ~EF LTy Py B bk By 7 <X HFRIZ K BSIM
PRy HRBEWER PFK
3:7
i 1.0 ml/L 2.0 ml/L 2.0 ml/L SAT v 2 BB ISACOS01 A Lz, B, Zh
ik 11 mL 20 mL 30 mL 5 OIEHEME ORFHEOEFHHZ AV S ik, b
A7 HIRE 35C 35°C 50°C Nz X B 16K LA EDSEETH B,
note I
24 B4%
241 BIRERMH (HEZE)
2.3 fEEH HEE 1 Biichi#tfiB-811% [Hot Extraction] &— NTHE

EHEY. HASH LAY EEE M EISAC0452 L, MHEHEIR4ADLEBY THhD, ZOHIEL, Y
(BysEE) . FL-EEREy B )SAC0422 (BRHLERE). R~ v 7 A L—HliHE L BANRFRIIRA L THDIN, B—F



ILEEBRER N ¥ —FHR 315 2004

®4 BRERHMHEOHBEEN

AL ryz v

AL R 220 ml

S s 5 A STEP1 STEP2

B R 360 min 30 min

b—F—iRE L 6 ( 60°C) -
TE 13 (130°C) 13 (130°C)

—CHIHER D2 MB L, S DI E OB EO—#%E 1~
2NBEGRRESEIZLICLY., RENEICHIBOEHE
KEBEShD L KB ENEZHDTH S, BuchittD &R
T, #A4 4% VHICOW T R4 IR E Ttk
ETTHLENTVAE, AR TII6 ML Lz,

242 BEBFmEE (PLEE)
PLE#IZDIONEX#-BASE300 % U7z, fHGMHFITR
5DLEYThHD, BB, MHERMHIIDIONEXH DHELRS
D ZBEL L, ZOFEIEBHEOMBALR, Wb
BENMCRRE AN, A LEIERET T
W32 5ETHY . AHEFRIASEE L 0 & EEMICEL .

HRBHEE LRV, BHEEEV 22HHHIETH

50

£5 BERGHLEOHMEH

[y rrzy
TP 60~180 ml'
B 150°C

EAH 1,500 psi
BE R 15 min
T75yva 100~150%
AT 2

2_— R 60 s

A H RE ) 40 min

tEAELOKRE S (33, 66, 99 ml) 2LV EBET S,

243 Yy AL—HHH (SEi&)

SE#:IIHEE O L7-B-811% [Soxlet Standard] E—
R UTER L, AT v 2R L, fh
HEF 16 & LT,

244 BN - [E

AMHETEON-HHEIZ, ZhZhoREHIEIT D
FAAF DS/~ = 2 T AP (CHEHL L TR
FiTot, Thbb, K V—r T v TANAL A
EWHEHBEEMZ., ~FYACEREL, HBRAE-2F )
HENB TG AT v T T 7HEE-HPLCIZ X 2 50E— Y

Y VPR, T NIEHEE O ¥R II—HRGC/HRMS D JIE T
BL7, MHTRER, EEO~v=a7/WICHILL TEH
L. &EBHNIRIT BPCBs= v Y = F— DR TIRIEIR.
HEBEE B T0.3~1 pg/g. FRARIIHRELT0.2~0.8 pg/e.
TI5AT v 2 B T0.8~4 pg/gThHo T,

245 HHED L

HE# R O'PLEME D L 1E, SEIA T O RECIRAEME &
£ZPCBs v Y = T —RURRIEHEIITo 7, BT 2
arYxr—it, FAlE LTERMEO BB TRMED
0L Lo EBENEONTZbDE L, Bl o@s
ZBEIC, SEEOERME CRIALHED 20%FRE % ik
DEZE L, Thbb, £20%k5R%, +20%LL 74
HEV, —20%LL T 722 SRV S & R L 7=,

246 ZRER

ZAEREE & FAVTIC, BTRORMH - AL 21T > 22
RBREITV, 7T ERE Y e F—DERBEICEE
LianZ & 2R Lz,

3 HRLEER

3.1 BEREERNY

311 AEHROME

BRI AW ESREERENT, HrBBoF M AXT v
B EE AT B TR S N DRI E TR E
nrEERBTH L, FRIEHEIXI2FEDco-PCBRT0ED
A, 2PCBsIZEFNENRE SN T WD, FPCBsa
V) —RUOERIEEROREGLAILZ. £HEHN.D.~70 ng
/g. 1~200 ng/gfEThoT, EIZ3~5HFE{LIKDPCBs
ZZLEHFLTEY., ¥iZKanechloriCEBERT D2 V=
F—NENEIETHEEL TV, 7, 10EFLEDPCBs
THHH09LZLEENTBY, £ V=F—DOPT
BEbLEWVIEE (70 ng/g) Thol, —H., FEALR
Hahiw, B IIMMOBRBRED a2 Y =) —DHEIC
LoTERTCE Ao Teary V=T — 105D o7,

3.1.2 fHRIC K B HE

#6 RON7 A MHEICKITAFEPCBsay V= F—D
ERfE, X 1ICSERE Y L UTZHE & PLEE O R
ExR LT, £, K2 ITERFHENRES LTV Hco-
PCBR ORI A DG & O BfER %~ LTz,

HE#: L PLEIENL, i3 ALDary Y= — kUM
R TSEEEL Y 0 ~20%BEFHVEREEZ R L, ZIER
LORMHETHD LEZLNE, ZELLEWVE L IHEN
EREERLEZLOERD NN T,



=6 EEETHEMICHITSIEPCBsO YT —

(3754 —PCBs%M<) OBE ZTD1

RYBEE T = =A@ ay P =F— i~ OBE M HEORS

SE HE PLE SE HE PLE
IUPAC number n=3* n=4* n=4* [UPAC number n=3"* n=4% n=4*
ng/g ng/g
#1 2.1 2.1 2.2 #60 6.8 6.7 6.6
#2 2.0 2.3 2.5 #62 0.056 0.056 0.066
#3 1.4 1.6 1.7 #63 1.2 1.2 1.3
#4 1.4 1.6 1.6 #e4 10 11 11
#5, #8 1.5 16 15 #e5, #75 0.39 0.46 0.43
#e 3.1 3.2 3.3 # 66 30 31 31
#7 0.60 0.67 0.64 #67 0.92 0.93 0.96
#9 2.2 2.3 2.2 #68 0.16 0.17 0.17
#10 0.20 0.22 0.20 #70 30 31 31
#11 0.97 1.1 1.0 #71 5.6 6.0 5.9
#12, #13 5.5 5.8 5.6 #74 16 16 16
#14 0.47 0.38 0.50 #76 0.24 0.25 0.26
#15 4.0 4.2 4.1 #78 0.24 0.23 0.23
#16 2.4 2.8 2.7 ®#79 0.16 0.16 0.16
#17 3.3 3.8 3.8 #81 0.17 0.18 0.18
#18 7.3 8.5 8.3 782 1.5 1.5 1.5
#19 0.40 0.48 0.47 #83 0.57 0.60 0.55
#20, #33 12.0 14 13 #84 2.2 2.4 2.2
#21 0.12 0.12 0.12 #85 2.90 3.0 2.9
#22 7.7 8.4 8.5 #87, #115 4.7 4.9 4.6
#23 0.24 0.27 0.26 #88 0.036 0.035 0.034
#24 0.52 0.60 0.59 #89 0.2 0.2 0.2
#25 1.4 1.7 1.7 #90 0.4 0.5 0.5
#26 2.9 3.3 3.3 #ol 1.9 2.0 1.9
#27 0.57 0.67 0.65 #92 1.6 1.7 1.6
#28 24 27 26 #93, #95 #98 6.5 6.6 6.2
#29 0.40 0.45 0.43 #94 0.090 0.096 0.090
#30 0.12 0.14 0.15 #96 0.19 0.21 0.20
#31 21 23 23 #97, #117 4.8 5.0 4.7
#32 3.2 3.5 3.5 #99 7.6 8.0 7.5
#34 0.15 0.17 0.18 # 100 0.079 0.080 0.080
#35 0.62 0.63 0.63 #101 12 13 12
#36 0.41 0.45 0.47 #102 0.58 0.61 0.58
#37 7.4 8.2 8.0 #103 0.17 0.19 0.18
#38 0.061 0.061 0.070 #107, #109 1.3 1.4 1.3
#39 0.17 0.18 0.18 #108 0.17 0.16 0.16
#40 2.1 2.2 2.2 #110 16 16 15
#41 0.92 1.1 1.1 #112, #119 0.58 0.59 0.56
#42 4.7 4.9 4.9 #113 0.058 0.073 0.052
#43 0.22 0.26 0.27 #116, #125 0.23 0.24 0.23
#a4 11 12 12 #122 0.23 0.24 0.22
#45 1.6 1.7 1.7 #124 0.53 0.55 0.52
#46 0.76 0.82 0.82 #128 1.6 1.5 1.5
#47, #48 9.7 10 10 #129 0.42 0.41 0.36
#49 13 13 14 #130 0.47 0.49 0.45
#50 0.10 0.11 0.11 #131 0.097 0.10 0.087
#51 0.65 0.68 0.69 #132 2.3 2.3 2.2
#52, #69 15 16 16 #133 0.11 0.12 0.11
#53 1.9 2.1 2.0 #134 0.31 0.31 0.30
#54 0.049 0.051 0.053 #135 0.83 0.83 0.81
#55 0.45 0.46 0.46 #136 1.1 1.1 1.1
#56 14 15 15 #137 0.45 0.43 0.43
#57 0.15 0.16 0.15 #138 7.0 7.0 6.7
#58 0.14 0.15 0.14 #139, #149 6.4 6.4 6.3
#59 1.5 1.5 1.5 # 140 0.062 0.064 0.063




U EERER e Z — T HE31E 2004

®6 BEEEAMICETSEPCBsOY YT —

(2 75+ —PCBs%#k<) ORE D2

SE HE PLE SE HE PLE
[UPAC number n=3* n=4* n=4* IUPAC number n=3* n=4* n=4*
ng/g ng/g
#141 1.2 1.2 1.2 # 180 4.9 5.0 4.8
#143 0.058 0.062 0.064 #181 0.022 0.024 0.023
#144 0.38 0.40 0.40 #182, #187 3.0 3.1 3.0
# 146 1.4 1.4 1.3 #183 1.3 1.4 1.4
#147 0.20 0.19 0.19 %184 0.088 0.093 0.088
#150 0.046 0.050 0.047 1#185 0.20 0.21 0.21
#151 1.4 1.4 1.4 #188 0.022 0.023 0.024
#153 9.2 9.3 8.9 #190 0.55 0.54 0.54
#154 0.17 0.17 0.16 #191 0.11 0.11 0.11
# 155 0.20 0.21 0.20 #193 0.22 0.22 0.24
#158 1.2 1.3 1.2 #194 0.79 0.84 0.81
#162 0.056 0.048 0.054 #195 0.28 0.31 0.31
#163, #164 3.0 3.1 2.9 # 196 0.45 0.47 0.48
# 166 0.053 0.056 0.055 #197 0.080 0.079 0.077
#170 1.7 1.8 1.7 #198 0.031 0.026 0.032
#171 0.56 0.59 0.58 #199 0.82 0.86 0.84
#172 0.30 0.30 0.31 #200 0.14 0.14 0.14
#173 0.034 0.034 0.039 #201 0.17 0.19 0.19
#174 1.9 1.9 1.9 #202 0.24 0.25 0.25
#175 0.097 0.097 0.10 #203 0.55 0.59 0.58
#176 0.37 0.40 0.38 #205 0.058 0.057 0.058
#177 1.1 1.1 1.1 #206 0.34 0.38 0.37
#178 0.41 0.42 0.41 #207 0.20 0.25 0.24
#179 1.1 1.2 1.1 # 208 0.24 0.28 0.28
*nidRFTEIEERT. UTR.
BRI TWEarJ=F—ROMRECT-DRARMEE R L, iz, FHERZTER LL, BTR,
%7 BEEESRECBIT583F5F—PCBsa Y Y T F—RUBRIKEEORE"
IUPAC number S_E H_E PEE FRAEE
Rk n=3 n=4 n=4
ng/g
®77 3.5 £ 0.25 3.7 * 0.29 3.8 + 0.24 3.740 = 0.15
#81 0.17 £ 0.015 0.18 £ 0.017 0.18 = 0.030 0.1526 =+ 0.0089
#105 6.4 = 0.15 6.8 = 0.35 6.6 £ 0.55 7.150 == 0.440
#114 0.46 £ 0.038 0.49 £ 0.047 0.48 £ 0.025 0.467 = 0.023
#118 14 £ 1.2 15 £ 1.3 14 = 1.3 15.340 £ 0.760
#123 0.33 £ 0.015 0.34 £ 0.040 0.35 £ 0.029 0.350 £ 0.031
#126 0.14 £ 0.021 0.13 £ 0.0082 0.13 += 0.015 0.1252 = 0.0040
# 156 1.2 = 0.12 1.2 = 0.082 1.2 = 0.10 1.209 = 0.025
#157 0.28 £ 0.020 0.29 *= 0.024 0.28 £ 0.022 0.320 £ 0.035
#167 0.45 = 0.057 0.5 £ 0.035 0.5 £ 0.024 0.493 £ 0.033
#169 0.052 = 0.020 0.059 =+ 0.0088 0.053 £ 0.0047 0.0387 =+ 0.00016
#189 0.11 = 0.0 0.11 %= 0.013 0.11 £ 0.0075 0.1003 %= 0.0051
MoCBs 5.6 = 0.058 6.1 = 0.99 6.3 £ 0.058 8.00 £ 0.82
DiCBs 33 £ 0.0 35 £ 4.6 35 = 2.7 42.1 £ 53
TrCBs 97 = 3.1 110 £ 10 100 £ 10 145 = 19
TeCBs 180 £ 5.8 190 £ 16 190 = 5.0 210 £ 14
PeCBs 88 *+ 4.2 91 *+ 6.1 87 £ 3.2 944 * 6.0
HxCBs 42 £ 2.9 42 *+ 2.8 41 = 1.3 43.0 = 3.9
HpCBs 18 = 1.0 19 = 1.7 19 = 1.0 16.4 £ 1.7
OcCBs 3.6 £ 0.15 3.8 £ 0.22 3.8 £ 0.17 4.00 = 0.49
NoCBs 0.79 = 0.059 0.90 £ 0.038 0.89 % 0.083 1.00 £ 0.12

*DeCBs (#209) D 2y Y= F—ICH_BRETH Y . RERFEE 2R L DERET,

38—
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2 IPREfE#100& LB/ PCBsa ¥ n+—RURKEGOHRSAE GHEERES

AEE & DHBET, co-PCBD # 1693HEIET52%. PLE
ETIT%MVEE Lok, TOMO 2 PeF—lTon
TrXHER UPLEFE & & HREE(H D £20% ORI A - T
Too FSRIZEEEIC SV T S4B EOPCBs THi£20
% OFEFHIZA o TWieds, {EEFE{LPCBs TR LV b
20~30% B EEVME L oz,

BRI B 25 HELPCBs Dl - HFRIZ L B
ROMEEDEZbNELED, 2V -V T v ARSI IH
EEME OB ZRHANZITY, fiHEicFEm L 288 .
gL, ZOERERAH IR L, MHaIEMmco
WTRBERERS 1 EOATH BB, HEEERUPLERE &
AR ELL_ EDPCBSIZ-DWTIE, IRIXRSORSR L 2o
oo EBIT, 1~UER(LPCBsTIXY V— 7 v L RNA
7 PURRHE T 2 R HRTIC B L7 33 10~20% B EE{EVVE
BELZ2-TEY, siad LRI BIT 5PCBs®
BEIFWD bhviehotz,

i, HHEICEN LSS BT h, SEE, HEHE
B U'PLE¥: CIEEFLPCBs B RIEIC R & fp itz
L (K6, 7) b, WHRICLAREMEEOETHA L
HEZIL, EDMOBERICL B b0 &R SN B,
BMIIRATH S, —K, HEME LPLEE L 02 BMEITIE
ERETHY, ZhboREmHEhHRoE3ED 5
hipinoi,

32 HLBEY

3210 JIEHFROBE

BV AR IR, A EERMRORBOW
WinbE DER[OLERER U TR S EERE Tt 3,
BAEHEIZ12EDco-PCBIZZNFAREESLTWS, £

88 BEERICETIVY—2TF TR 20OF MR

& BPCBsEREIEFEDRE
HhHHATHRN R TR
HE PLE HE PLE
n=1 n=1 n=4 n=4
ng/g

MoCBs 4.9 5.3 6.1 6.3
DiCBs 30 31 a5 35
TrCBs 98 100 110 100
TeCBs 170 190 190 190
PeCBs 87 83 91 87
HxCBs 40 39 42 41
HpCBs 18 17 19 19
OcCBs 3.5 3.6 3.8 3.8
NoCBs 0.93 0.81 0.90 0.89

PCBs= & ¥ = F— RUB RIRMA OB ERERIZ, £
D.~1,000 pg/g. 100~86,000 pg/gREE T oiz, FEIT5,6
EHRLEOPCRsMAERH LTHB Y, KanechloriziBH T3 =
YVrte-BhihoTe 7 A N Thoted, co-PCBH
OEBE2 P F - LERESEATEY ., Rithko
RELTRRENIRBTholk, £, WREERE LR
BRIZERTER o ar e F—N108MHbH - 7,

3.22 HtHEKICkE HEEE

IRV EHMMEIZB T 5 FPCBs2 Pz F—0
FERAE, X 3IZSEZEAE L LI-HEW & PLEFE OO 4H ki B
ALk, £, R4 CRBIFESRESN T Sc0-PCB



%9 FHHLIEHAPICHITEHEPCBsaAV P T —

(A FS5+—PCBs%EM<) DBE ZD1

RYVEE T == a Y= F—~oOREHE Ok

SE HE PLE SE HE PLE
[UPAC number n=2 n=3 n=3 IUPAC number n=2 n=3 n=3
pe/g pe/g

#1 13 11 16 #83 19 17 19
#2 55 60 79 #84 51 45 48
#3 57 61 78 #85 200 190 210
#4 7.2 7.2 7.9 #87, #115 250 240 260
#5, #8 49 48 59 #90 27 25 29
#eé 8.9 9.7 11 #91 57 50 57
#11 83 77 83 #o2 98 90 100
#12, #13 50 52 62 #93, #95, #98 210 200 210
#15 63 63 78 #97, #117 140 130 130
#16 16 16 18 #99 400 380 400
#17 18 18 19 #101 530 510 550
#18 42 42 51 #107, #109 120 110 120
#20, #33 72 72 81 # 108 11 11 10
#22 45 46 54 | #110 640 630 690
#25 11 9.9 1| #1111 5.6 4.8 6.0
#26 19 18 21 #112, #119 19 18 20
#28 115 110 130 #113 5.4 5.2 6.00
#31 115 110 130 #121 17 18 20
#32 16 16 19 #122 26 27 29
#35 23 25 27 #124 67 64 68
#36 5.9 4.7 5.1 1#128 350 330 360
#37 170 170 200 #129 70 66 74
#38 14 13 17 #130 90 91 93
#39 41 43 48 #131 10 8.8 10
#40 13 12 15 #132 230 220 230
#41 9.0 9.3 9.9 #133 21 22 23
#42 28 27 32 #134 33 32 34
#44 71 69 77 #135 96 92 98
#45 9.4 9.6 11 #136 62 59 62
#47, #48 97 98 100 #137 90 87 95
#49 94 93 100 #138 1300 1300 1300
#51 3.8 4.0 4.6 #139, #149 580 570 610
#52, #69 130 120 130 # 140 7.2 7.8 7.7
#53 10 10 12 #141 170 170 180
#55 12 11 12 # 144 25 23 23
#56 120 120 120 # 146 190 190 210
#59 9.6 10 12 #147 27 26 28
#60 60 60 64 | #151 110 110 120
#63 8.0 8.2 9.1 #153 1400 1300 1400
#e64 54 52 58 #158 210 200 210
#e6 270 270 290 #159 8.3 9.5 10
#e7 6.7 7.3 7.3 #162 17 22 23
#68 56 55 55 #163, #164 480 480 500
#70 350 340 360 # 166 14 14 15
#71 31 31 29 #170 340 320 330
#74 100 110 110 #171 88 85 90
#78 13 13 13 #172 69 65 71
#79 34 33 33 #173 14 15 15
#80 11 13 11 #174 230 230 240
#82 45 42 46 #175 15 14 15 J




IR EBER ST ¥ —F H315 2004

%9 HHTEABICBITAEPCBsaYYxF— (A T5F—PCBsEMR<) DREE %02
SE HE PLE SE HE PLE
IUPAC number n=2 n=3 n=3 [UPAC number n=2 n=3 n=3
pe/g pe/g
#176 26 26 27 #195 63 64 65
#177 150 150 160 #196 71 77 75
#178 57 57 60 #197 14 14 15
#179 100 100 110 #198 11 13 12
#180 620 610 660 #199 130 140 140
#181 9.3 8.0 9.6 #200 23 24 24
#182, #187 320 320 340 | #201 23 23 25
#183 140 140 140 | #202 34 34 36
#184 6.8 4.2 4.1 #203 87 88 94
#185 28 29 27 | #205 39 41 44
#190 130 110 130 | #206 140 130 140
#191 33 30 34 | #207 59 57 60
#193 46 43 40 | #208 48 50 52
#194 140 150 150 | #209 250 290 240
#£10 HFHTEREHCBITZE2T5F—PCBsa v ¥ 1 F—RUERIKEORE

SE* HE PLE .
IUPAC number FRAEAE

n=2 n=3 n=3

/R
pe/g

#7 290 290 = 15 300 =+ 31 226 *+ 28
#81 32 31 £ 2.1 32 £ 1.2 31.4 + 3.1
#105 570 570 £ 45 580 + 42 520 + 48
#114 38 35 + 26 36 £ 4.6 24.0 = 3.6
#118 1400 1300 *= 100 1400 + 58 1249 + 84
#123 56 52 £ 5.1 53 + 2.6 45.6 * 4.7
#126 160 140 = 5.8 150 = 15 110 = 11
# 156 240 240 + 15 260 + 21 261 += 15
# 157 92 93 + 6.1 100 = 8.5 100.4 *+ 6.8
# 167 130 130 = 15 130 £ 15 130.6 = 8.3
# 169 36 35 £+ 2.1 35 = 5.9 345 + 1.5
#189 57 57 £ 4.0 58 = 3.5 60.3 = 5.0
MoCBs 120 130 = 3.7 170 = 16 +
DiCBs 270 270 £ 11 310 £ 7.2 +
TrCBs 730 740 * 16 850 + 53 +
TeCBs 1900 1900 *+ 86 2000 + 42 +
PeCBs 5100 4900 * 250 5300 = 110 +
HxCBs 6000 6000 = 180 6300 + 120 +
HpCBs 2500 2400 = 120 2600 + 110 +
OcCBs 640 670 = 33 680 * 3.6 +
NoCBs 240 240 = 11 250 = 3.6 +
DeCB 250 290 £ 75 240 + 15 +
PCBs 18000 18000 £ 550 19000 =£= 190 +

*SEIX n=2 D7z, EHERETENET,
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iR R o — W BR1F 2004

OFEREME R O FRE I E O g R &5 L, HEMEX,
H1B4HSEIED —38% DERMBEL R o7 dd, TOMODIEL
AMEDA YT o - RO RRETSEED £ 10%RBEDE
BEL2TL, SEEL ZEASOMBESETHELEXD
hfc, PLEREIZ-DWT S #1B4ASSERE D —40% B Bl &
Bk, EOMDa LY s —G R IESE & MBS
NEETH o7, HITEEREEOPCBsTII10~30%TRE
BWERMEEZR L, BICMoCBs TI40% W ERE L 72 o
Too BBALME L OLBETIX, HEER UPLEMESIZ#77, #
114, #1263FFEED +20% 2 BRI A EEARLER, 20
{2 2 P e = 20% DHBIT A = Tk,

H HE
BPLE

L1 KB1 W15 A314 BB M121 RI128 AISE A1 MIE7 MI69 4189

B4 PEEE%E100& LiB@&PCEs v Y r +— DM BE
(FEhk-L AR

33 P34 T wi ol

331 AIEREOME
FIECHWEZ SA T v BiE, b oET o Aules
HROBERB CHMA STV CALZER L Tl Ik
AT vi2BETHS, RIEEIX128EDco-PCBIZ %
hERBRESHhTWS, $PCBsa v Y=t —RUE R
EOWMBEMEA X, £HLFRI10~500 pg/g. 1.0~1.5 ng/g
BEThH-, £TOPCEBsa vV —REIERRED
BETHEEL TR, co-PCBRhD 2 P =F—ITH
REVWEETEER TV RN b T,

332 HWHEIC K DL
RILEPL2ICFMBEICB T 38PCBsa P F—D
FERE, X 5izSEELZ AL UzHE & PLERE O R
AR U, ¥, M6 IRBEERRE STV Seom
PCBDERIEER UREFRE OB RE LR Lz, HERE
LPLEWENE, #11%e#62, #7100 L Jlc—Hoa e t—
TSEHEDM—30%DERME Lo, BEAZDaY
V=R URES CSEEO 0% BEDOEREER L.
SEM L iIZIEREOMMETHILEX b, L,
HEME X2 MRNCSERE L ¥ b 10%RAES 22> THY, PLE
HEIL 0 ~10% W< 25 HAARR BT, BIEHE & OET
5, HEEERUPPLEE S biz #1105, #118, #1156, H#167

PIFEEDOK~20% L FOEVMEZR R L, 20EH0
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BVBE T = =220 P = F =S~ ORERHE OB

Fi1 ISATyLaRBEIZBITBEPCBsaA VY H— (2T 5F+—PCBs%IR<) DBE ZD1

SE* HE PLE SE* HE PLE
IUPAC number n=2or3 n=4 n=4 [UPAC number n=2or3 n=4 n=4
pe/g re/g

#1 51 50 50 | #78 84 76 84
#e 340 320 380 | #79 86 77 85
#3 390 370 450 | #80 24 21 23
#5, #8 100 85 120 | #82 30 26 32
#e 31 27 39 | #85 20 18 25
#7 28 26 32 | #87, #115 47 41 51
#9 30 29 36 | #93, #95 #H98 41 37 40
#11 130 91 95 | #97, #117 26 23 31
#i12, #13 470 420 520 | #99 25 23 27
#14 110 100 130 | #101 50 47 52
#15 130 110 130 | #106 40 36 43
#16 22 20 23 | #107, #109 64 56 68
#17 25 23 28 | #108 29 26 29
#i18 57 52 63 | #110 57 55 61
#20, #33 94 83 99 | #112, #119 24 22 25
#21 37 34 41 #ile, #125 22 21 23
#22 37 33 4 | #122 32 29 36
#25 27 25 28 | #124 25 23 28
#26 39 39 45 | #127 85 74 88
#28 82 68 88 | #128 45 46 52
#29 22 20 25 | #129 38 35 39
#31 96 88 110 | #130 26 26 29
#32 23 20 23 | #132 23 25 25
#35 130 120 140 | #137 25 24 28
#36 45 43 49 | #138 48 48 51
#37 190 180 210 | #139, #149 54 57 56
#38 240 230 280 | #141 27 28 30
#39 61 60 69 | #146 25 24 27
#44 30 26 31 #153 55 56 52
#47, #48 32 28 29 | #158 68 67 76
%49 29 27 31 # 159 30 30 37
#52, #69 61 50 60 | #160 21 20 22
#55 29 28 30 | #162 40 33 45
#56 52 47 61 #163, #164 61 59 66
#60 37 34 41 # 166 24 22 27
#61 63 60 67 | #170 150 150 170
#62 24 19 19 | #1711 56 60 64
#64 29 24 35 | #172 55 61 66
#66 64 61 68 | #174 45 49 48
#67 23 22 24 | #175 35 41 41
#es 31 27 29 | #176 42 48 47
#70 72 70 84 | #177 28 32 31
#71 47 35 33 | #178 20 22 22
774 41 39 47 | #179 26 29 28
#176 24 23 24 | #180 110 110 120
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F11 ISAFvLa@BIBIFBEPCBsaY Y1 — (AT 5F—PCBskMR<) DRE ZD2
SE* HE PLE SE* HE PLE
IUPAC number n=2or3 n=4 n=4 IUPAC number n=2or3 n=4 n=4
re/s pe/e
#181 22 23 24 #198 66 59 68
#182, #187 53 59 60 | #199 92 87 93
#183 51 57 58 # 200 83 74 80
#184 24 27 26 #201 110 100 115
#185 22 23 26 #202 31 30 30
#190 100 110 120 #203 95 83 92
#191 83 86 96 #204 41 37 40
#192 26 29 31 #205 160 150 180
#193 32 38 40 # 206 570 550 570
#194 210 200 220 #207 540 510 530
#195 96 90 100 #208 300 290 290
#196 170 170 190 #209 1100 990 1000
#197 110 100 110
*SEIZRBIT 2 #1~#391% n=2
F£12 ISAT7yLYaRBRBISETE80F5+—PCBsa v P F—RUERKGDIRE
SE* HE PLE )
IUPAC number LA
n=2or3 n=4 n=4
VS
pe/g
®77 160 = 23 160 = 26 170 = 15 178 = 18
#8l 130 = 17 120 = 12 130 = 12 131 £ 9
# 105 90 £ 10 72 * 5.9 93 = 14 117 = 31
#114 46 = 6.4 42 * 5.2 50 £ 1.9 45.7 = 7.4
#118 85 + 12 77 £ 8.2 89 £ 14 108 = 18
#123 31 £ 3.5 29 = 3.0 31 £ 1.7 27.0 £ 3.1
#126 280 £ 30 240 £ 30 280 *= 13 228 = 14
#156 120 £ 12 120 = 22 140 = 14 198 =+ 47
#157 80 X 5.8 77 = 15 94 *= 11 88.4 = 8.4
#167 54 = 6.9 52 £ 12 60 £ 6.2 70.3 £ 9.8
#169 170 = 15 150 = 14 190 £ 5.0 187 = 1.7
#189 160 = 20 170 £+ 36 190 = 20 178 = 13
MoCBs 770 £ 740 £ 180 870 £ 50 +
DiCBs 1000 = 900 *= 180 1200 = 180 +
TrCBs 1300 = 1200 += 220 1500 = 200 +
TeCBs 1300 £ 180 1200 += 140 1500 =+ 280 +
PeCBs 1300 £ 200 1200 = 170 1400 = 110 +
HxCBs 1200 += 90 1200 += 140 1400 =+ 97 =+
HpCBs 1200 = 120 1300 += 110 1300 = 110 =+
OcCBs 1300 = 120 1200 = 130 1300 = 74 +
NoCBs 1400 = 72 1300 = 81 1400 = 160 =+
DeCB 1100 = 58 990 = 14 1000 = 63 +
PCBs 12000 £ 11000 = 1300 13000 = 700 =+

*SEIZ 3313 AMoCBs, DiCBs, TrCBs, PCBsiin=2 D7 ®, Z#mEEIFHEHET,
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Study of Rapid Extraction for All PCB

Congeners Analysis

Katsunori ANEZAKI,
Katsuyuki YAMAGUCH]I,
Hideyuki OTSUKA,

Riki IWATA

Abstract

Hot Extraction (HE) and Pressurized Liquid Extraction
(PLE) were applied with the purpose of extracting polych
lorinated biphenyls (PCBs) from the mediums such as soil,
sediment, and fly ash quickly and precisely. In addition,
we conducted the comparison of the quantitative values
derived from the conventional method, Soxhlet Extraction
(SE), and the authorization values of the authorized
reference materials regarding the congener of a part of
PCBs and the concentration of each homolog. As a result,
it was observed that the quantitative values for each
congener and each homolog of PCBs obtained by HE and
PLE were the same to the quantitative values derivedfrom
SE and the authorization values of the referencematerials.
In addition, a significant difference in quantitative value
between HE and PLE was not recognized. On the other
hand, the experiments of extracting PCBs by HE and PLE
were finished in about 7 hours and 40 minutes respectively.
Compared with SE, which costs 16 hours to complete
extraction in general, HE and PLE allow more quick and

precise extraction.
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£—1 FESAROBEZRREREMS

— EXE N/ B)

BV 173
FLA4=D HILAF 152.8 152.7
H - RARPE 38.5 57.8
B 85.3 73.3
P A== 2 B 67.8 62.0
2k 62.7 83.3
LA 64.7 76.4
73 k=73 8.3 25.9
E:3T173 11.0 40.0
RIRFR= 3 1.54 -
R 3.28 -
TufT— 2.62 -

1) 20004EHRBMARE L VI RY OF —F X, KL 2%
FOFEEOHRTHBZ b, 2B R, 2R
WICEREORAREME G &',

E2) 2000EMRBHREL VIR OF—FITL DL, £ETIE
R NILEETHY . TORBAFEAMIT 2R L 2%
PEDOHFEIZEoTWAZ b, AFRBICHLAEDOR
AR RS S,

£ 3) 2000EMRENREE VIR OF—F X, HLRBOXS
BRENTHWAVDT, EBITHREORATTEA % 3G S

w7,

£—2 EFNBEATEAOBE (AOLEERSHIE, —BRERMLEREBAEHER (FRIEED) .

REEFRIL. 200055 REHREL YD K YUSIRA)

An | AR SLdinn ik i RN | 74 7—
TR 4 t ST | 280 E| 2Rk | SEK | 2T | FRK | IBER | SRR MR

(N | @) | @ () (&) (&) (8) GE)) () () )
& il 15115 8625 — - - — - - - — —
AR 84786 | 21568 408 352 56 X - - — — -
ELElE 30832 | 13489 X X X 19 - — — — _
=4 13456 4229 283 212 71 X X X X X -
HpEm 65590 | 19570 2176 1492 684 460 4392 412 3980 - -
JbIE B 58743 | 16928 1182 940 242 96 5400 555 4845 - -
Jert 3914 455 788 479 309 34 X X X - -
BRRAT 7378 1899 288 169 119 45 X X X X -
FERRT 9937 2034 X X X — 352 51 301 X -
F{=RT 7091 1024 1304 843 461 X 648 43 605 X -
RYERT 12876 2805 1035 692 343 X 6156 637 5519 2900 -
B LT 15151 4063 295 204 91 - X X X X -
A FRT 4441 1339 127 85 42 324 X X X X —
UK A3 329310 | 98028 7886 5468 2418 978 | 16948 1698 | 15250 2900 0
LEAE 5715499 | 162574 | 800868 | 524765 | 276103 | 261248 | 232455 | 22241 | 210214 | 742400 | 115260
AR/ 2 AT X 100(%) 5.8 6.0 1.0 1.0 0.9 0.4 7.3 7.6 7.3 0.4 0
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£—3 (1) EFNMERHEH L OMENEGER. ZREBRE. SLUERFER

HERE
A4 F|1HE K% iNE KE - B% E—LE (Z&X%)
HETATE | B
e (AR NEREE NEEs |5 EE NRCEE NeBE |15 Eis PR Np 2w | (5 NG RE NREE | (Ff mEVEERE NEE R
&2 | (ha) |[(kg/10a)] (t/%) (ha) | (kg/10a)| (t/%F) (ha) | (kg/10a)| (t/%F) (ha) | (ke/10a)| (t/%) (ha) | (ke/10a)| (/%)
Bk 8 68 10 6.8 47 6 2.6 - 9 0 - 6 0 - 6 0
ERIRH 1 106 10 10.6 3659 7] 237.8 928 9 78.9 - 6 0 - 6 0
Z18 21 10 2.1 5667 7 | 368.4 1835 9| 156.0 X 6 X - 6 0
=% 64 10 6.4 317 7 20. 6 108 9 9.2 -~ 6 0 - 6 0
BED 83 10 8.3 1275 6| 70.13 339 9 30.5 = 5 0 = 5 0
;BT 191 10 19. 1 193 6 10.6 17 9 1.4 - 6 0 - 6 0
EZ 5 ] 275 10 27.5 4019 6 | 241.1 936 9 79.6 - 6 0 - 6 0
RET 7 106 10 10.6 2636 6| 158.2 393 9 33.4 X 6 X - 6 0
T 7 1 10 0.1 3162 6| 173.9 1324 9 112.5 X 6 X X 6 X
EB{ZHT 7 118 10 11.8 2677 6 [ 147.2 637 9 54,1 X 6 X - 6 0
3L ji 287 10 28.7 5078 6 | 279.3 1050 9] 89.25 7 6 0.4 - 6 0
ESNL:N 7 13 10 1.3 2648 6 | 145.6 773 9 65. 7 - 6 0 - 6 0
AET 7 99 10 19.9 1596 6 95. 8 61 9 5.2 X 6 X - 6 0
&t 1532 153 32974 1951 8401 716 7| 0.4 0
Bk - CRIREELRA S |ERL. SEEEOEZREMA MEESAINLEL, fIE [XAE (ZFXE) OET. |[ZAE (ZFXE) OET,
& MR BELETOFEHEZIOER EtofEs L, BEE LU |MBEES2T LML, ik MHEBSALLEL, i
(i ABHRAE) E FEOTYIELFEA Attt 0EZRA et OEEEA
HERE
HA Rl 2l Fhui & XE NG WAITAR
HATAE | B
i [FAERENGEEE NRER |1 ERNGLRE VEER |1F B NEERE VEER | NGy NEEE e ETR NG NEZ R
B (ha) [ (ke/10a)| (t/%F) (ha) | (kg/10a)| (t/%F) (ha) | (ke/10a)| (t/%) (ha) | (kg/10a)| (t/%) (ha) | (kg/10a)| (t/%F)
SR 8 - 3 0 3 8 0.2 0 2 0 1 3 0.03 1 7 0.1
ERiRT 1 4 3 0.1 24 8 1.9 150 2 2.25 223 3 6. 69 0 7 0
EZEGA 211 3 5. 28 6 8 0.5 79 2 1.2 113 3 3.39 0 7 0
IE_EFE - 3 0 11 8 0.9 1 2 0. 02 8 3 0.2 - 7 0
BT 19 3 0. 48 165 9 14.9 259 2 5. 18 132 4 5. 28 - 7 0
EEH X 3 X 59 8 4.7 X 2 X 24 3 0.72 X 7 X
E&xi 1 6 3 0.2 7 8 1 85 2 1.3 201 3 6.03 X 7 X
|§ERHT 7 6 3 0.2 80 8 6.4 29 2 0. 44 59 3 1.8 2 7 0.1
FaiRET 7 13 3 0.33 3 8 0.2 49 2 0. 74 249 3 7.47 X 7 X
ER{_#1 1 - 3 0 253 8 20. 2 196 2 2.94 322 3 9. 66 12 7 0.84
£BET 1 15 3 0.38 102 8 8.16 705 2 10.6 309 3 9. 27 1 7 0. 1
Z LLIET 7 21 3 0.53 252 8 20. 2 117 2 1.76 174 3 5. 22 0 7 0
ZEAN 1 15 3 0. 38 23 8 1.8 12 2 0,18 58 3 1.7 - 7 0
&&t 310 [] 988 81 1682 27 1873 58 16 1
MEESTLEL. bE |EBEROBEERR. BeEs tais2EIEL, i [MEESULLEL. fE [TPVATFAODSELOME
ik BT DIEZE A ATXLE, BT D Bt OEZRA Bt EZERA %A
CHRABHRE) E%EA
FERR
A4 B|TAE rTh EFp3Y MNEE» nY
THETHA | ZH
i [T ERNERRE NEEE | 51 Em NEEEE NREE |15 Bk EEiRe Nk 2 | (FHEn NFERETRAE B B | 1k (1 EiR NIGACR Nao B
&8 | (ha) |[(ke/10a)]| (/%) (ha) | (kg/10a)| (t/%F) (ha) | (kg/10a) | (t/%F) (ha) | (ke/10a) | (t/4F) (ha) | (ke/10a)| (t/4F)
SiEh - 14 0 0 13 0 0 30 0 4 8 0.3 0 19 0
ERRTH - 14 0 1 13 0. 1 0 30 0 54 8 4.3 1 19 0.2
ETELA - 14 0 2 13 0.3 1 30 0.3 24 8 1.9 1 19 0.2
=& - 14 0 1 13 0.1 2 30 0.6 50 8 4.0 2 19 0.4
HET 131 16 21.0 1 13 0.1 0 30 0 120 10 12. 0 0 19 0
IESTH X 14 X 0 13 0 0 30 0 44 8 3.5 1 19 0.2
EZ5] ] - 14 0 X 13 X 0 30 0 81 8 6.5 1 19 0.2
SIRAT ] X 14 X 1 13 0.1 2 30 0.6 52 8 1.2 1 19 0.2
T pRET 7 30 14 4.2 2 13 0.3 0 30 0 14 8 1.1 0 19 0
E{Z BT ] 387 14 54.2 1 13 0.1 X 30 X 56 8 4.5 1 19 0.2
KiB8T 7 155 14 21.7 11 13 1.4 3 30 0.9 69 8 5.5 1 19 0.2
ZILET 1 67 14 9.4 2 13 0.3 2 30 0.6 96 8 7.7 1 19 0.2
RN 7 - 14 0 3 13 0.4 0 30 0 47 8 3.8 0 19 0
&t 770 110 25 3 10 3 11 59 10 2
BEES I IEL. E |[FXFES=F< FOTBIE BEERZ2ECRE R ES2FANEL, B [ERER. BIEF2ETHE
% B+ DIEZER k31| B OEZRA
(HEARAREE)
i)
HA F|ERRIE< &0 FrAy IE5hAES h& t-Eh¥
HETA A | B
e (TR EE e N B | fF (1 iR VEiL e VR «m@tﬁﬁmma NEER |FITEE NEERY NEER [ FHERNERRY NERR
BE | (ha) |(ke/10a)] (t/%F) (ha) | (kg/10a)| (t/%F) (ha) | (ke/10a)| (/%) (ha) | (ke/10a)| (t/%F) (ha) | (kg/10a)| (t/%F)
Yokl 8 0 22 0 0 20 0 3 14 0.1 X 14 X = 15 0
HRRH 7 1 22 0.2 9 20 2 4 14 0.5 16 14 2.2 1236 15 | 185.4
EIEGH 1 22 0.2 1 20 0.2 4 14 0.5 5 14 0.7 72 15 11
=% 1 22 0.2 0 20 0 1 14 0.1 X 11 X 202 15 30. 3
HED 5 22 1 78 20 16 4 14 0.5 1 14 0.1 - 15 0
LB 3 22 0.7 28 20 5.6 1 14 0.1 8 14 1 0 15 0
et 7 26 22 5.7 9 20 2 2 14 0.3 15 14 2.1 76 15 11
IRHT ji 6 22 1 2 20 0.4 2 14 0.3 32 14 4.5 168 15 25. 2
| B bR AT 1 0 22 0 77 20 15 3 14 0.4 32 14 4.5 20 15 3.0
[ 7 4 22 0.9 20 20 4.0 4 14 0.5 6 14 0.8 117 15 17.6
| iBET 7 44 22 9.7 18 20 3.6 3 14 0.4 95 14 13 244 15 36. 6
EJ:S 7 4 22 0.9 6 20 1 8 14 1 55 14 7.7 342 15 51.3
A BT 7 X 22 X 1 20 0.2 X 14 X - 14 0 X 15 X
‘it 95 21 249 50 39 5 265 37 2477 372
EEXF 3T L EFEEEMERA BHBENMAE LT . ERE |[BEEMEYDELERA
= FIZ50%E D {EZ IR
(i ARARE)




MBI BT 2 EMMEREREY ORI S A 7 MBI 55 R

£—3 (2 ETFHEBATHEAC L OBERNFAER. ERECRE. SLUERFTER

TEAE
H4 R0 CA IZA LA LR E—2y FAINSHA
B4R | B
% (A EENGEEE VEEE | (E1 R VOieRE NS |15 ik NGIERE NEEE |k a iR NEILmE VR EE | 1F T mif iy NpEe
S | (ha) | (kg/10a)| (t/5F) (ha) | (kg/10a)| (t/%F) (ha) | (kg/10a) | (t/4F) (ha) | (kg/10a)| (t/4F) (ha) | kg/10a)| (t/%F)
S 8 2 5 0.1 0 12 0 - 12 0 X 20 X 9 20 2
|ERRH 7 2 5 0.1 23 12 2.8 X 12 X 0 20 0 6 20 1
EEH 1 5 0.1 0 12 0 X 12 X 1 20 0.2 38 20 7.6
=% 1 5 0.1 X 12 X - 12 0 X 20 X X 20 X
BEM 104 6 6.24 59 12 7.1 11 12 1.3 2 20 0.4 4 20 0.8
LIESH 127 5 6.35 77 12 9.2 26 12 3.1 3 20 0.6 11 20 2.2
Jef 7 6 5 0.3 3 12 0.4 8 12 1 2 20 0.4 5 20 1
FIRET 7 2 5 0.1 59 12 7.1 1 12 0.1 X 20 X 8 20 2
RIRHET 7 3 5 0.2 1 12 0.1 X 12 X 2 20 0.4 0 20 0
[y 7 9 5 0.5 20 12 2.4 X 1 X 1 0 0.2 8 20 2
RiBHT 7 14 0.70 13 12 1.6 8 1 1 1 0 0.2 2 20 0.4
|EJIL:N 7 7 0.4 2 12 0.2 2 1 0.2 1 0 0.2 1 20 0.2
B RHr 7 0 0 - 12 0 = 12 0 - 0 0 X 20 X
&t 278 15 257 31 56 7 13 3 92 18
MEBES T RLTEL. i EEEE2R IEL. E |ZEE=0EZEA BEZE CRE EE2E B UEDEL RA
hE B+ DEZERA {Eih T OIEZERA
(HERRHREE)
HERE
HA F[F Ly w2 T A O REMESELAHIL (A2 - (%
AT A | B
% [(ENEENCERE VREE | FHERNGERE Ve e | /51 i NEERE NG EE | (1 mR NEEmaY N B R | (5 mR e NG ae
g (ha) | (kg/10a)| (t/%) (ha) | (kg/10a)| (/%) (ha) | (kg/10a)| (t/%F) (ha) | (kg/10a) | (t/4F) (ha) | (kg/10a)| (t/4F)
CESd 8 2 9 0.2 1 13 0.1 58 10 5.8 1 12 0.1 X 15 X
ARRH 7 ) 9 0 1 13 0.1 2 10 0.2 47 12 5.6 14 15 2.1
EIENd 0 9 0 1 13 0.1 5 10 0.5 5 12 0.6 43 15 6.5
=%m 9 9 0.8 - 13 0 11 10 1.1 11 12 1.3 - 15 0
BEM 2 X 9 X - 13 0 2 10 0.2 38 12 4.6 28 15 4.2
tEEH X 9 X 2 13 0.3 X 10 X 3 12 0.4 7 15 1
EIZ5 7 1 9 0.1 - 13 0 4 10 0.4 9 12 1 1 15 0.2
|RiRRT 1 0 9 0 3 13 0.4 3 10 0.3 18 12 2.2 20 15 3.0
FaORAT 7 X 9 X X 13 X - 10 0 3 12 0. 4 5 15 0.8
E{ZHT 7 1 9 0.1 5 13 0.7 1 10 0. 1 39 12 1.7 4 15 0.6
RiBRT 1 0 9 0 1 13 0.1 2 10 0.2 71 12 8.5 51 15 7.7
| SR LT 7 1 9 0.1 1 13 0.1 16 10 1.6 12 12 1.4 18 15 2.7
ZE A0 7 21 9 1.9 X 13 X 35 10 3.5 12 0.5 97 15 15
et 35 3 15 2 139 14 26 31 288 43
FURILBRE (Bh) OEZE |BMOEZEA AA—ba—CDEERA [E2AOEHFIBLZ15<(H
& #A WERR
(MEARREE)
AR |SR45t (ha)
A4 KR
TEHA | &Y |WAD RES BXAL
W [FHEENCEEE VRS R | (E mH Ve VR | 11 E e me Nk aa
e (ha) | (kg/10a)| (t/%F) (ha) | (ke/10a)| (t/#F) (ha) | (ke/10a) | (t/4F)
SiEH 8 - 7 0 - 11 0 - 16 0
ERRT 1 14 7 1. 4 11 0.4 1 16 0.2
EXEGd 8 - 7 0 - 11 0 - 16 0
=%H 8 X 7 X 4 11 0.4 - 16 0
BET 2 - 7 0 - 11 0 - 16 0
EMAN=N 1 - 7 0 X 11 X - 16 0
Jedt 7 - 7 0 - 11 0 - 16 0
|ERET 7 7 7 0.5 1 11 0.1 X 16 X
| B RET 7 - 7 0 - 11 0 - 16 0
[T 7 6 7 0.4 - 11 0 X 16 X
i 7 12 7 0.84 X 11 X - 16 0
| EJES 7 - 7 0 - 11 0 - 16 0
B BT 1 - 7 0 - 11 0 - 16 0
&5t 39 3 9 1 1 0.2
SHDDEAPEADEZR | EBASNE 5 ORADEER |RADIEEHA
ik )::| M
(HEARAR4E)
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B—4 ETLHREATEHILDERA—IBH/5 U HEARR

RERECHORERRER (v / H)

11-50
51-15

16 - 30
31 - 45
.46-55

SR

S

®-1

i

RERECHOEERREROSH

OAEBR AP (KER) @F & AR N QA RICET N N##/ 7 o2
[iLIESES Thmdk Nt N ik B AhAThEf (@O+@-®)
(t/4F) (t/4F) (t./4F) (L/4F)
& il 21 0 5.6 16
BRR 53 42 164 —69
IR 33 1.0 170 —136
=5 10 28 23 15
TEEET 48 287 63 272
JeIE Byt 41 195 21 215
ekt 1.1 73 117 —43
BRPT 4.7 28 79 —46
L 5.0 4.7 98 —88
He=nT 2.5 129 102 29
g 6.9 181 162 26
IR Ly 10 28 98 —60
AT 3.3 29 45 -13
HgA B 240 1026 1148 117
At 3984 92982
AR/ 45 AR X 100 (%) 6.0 1.1
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RESARBEERRER (t/ &) .

0
0.1- 10
101 -'200
= 201-300

arTd

B—2 FEHSLHAROFERREAEROHH

AMENFERZIANATER (t / F)
5 -30
] 31 - 60
61 - 100
101 - 150
151 - 170

H—3 REOFEIEE PERZ T AN TRRRO S

ERBISTUR (t/F)

=150 ~-101
-100 ~ -51
-50 ~-21
=20 ~20
21 ~ 50
51 ~100

J

B4 REREZH, RESAR. BU~OTRIESOERBE <5 2
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KRB FER, BHOZRBERREIIHI-Y, SEF]
A LT Bzt s — % D000 RERE L VY R, JE
BREEEHR Y. SERTF —F ORRBEVIEN, FEHE
BHZEEOMEELH Y. T DI OV TORESHRA
W, BOEME 2o CLE D RBERBH ML RoT,
7o, BT & OFRIEEHEAFTREIE B AHATHY . &4
BN T30% LW IHIREEZLTTREZTobOD, 1§
EOBWETRT —F _R— 2 HBETH-0ICIEE L OB
NEETIRETH S,

ASEIL, BER—ADT—F_R—IAEBE LN, BE
L LT R X, ROTERELEDE
FERREFEILS AT AEHBEL T L Ik, F3¥EER]
DFHSIEBETEN = L TSR T — % 2 BlH T 2 LER B
%, ESBEFEFTTIX. ZOBYOMELED LN TE
V. A%LEELIY LB OAMEEME L T TET
H 5,

5 i*

&!l

AFEICHT-Y . ATFBEAETRESBRITSHEE
RIS X OV ST H R B SR R BB A TR AR BE S X SRR D T %
12X, BitLwih, EFRINEICERRIHAZTEEE L
ZOBREBEY LTESH W LET,
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Research for the construction of organic
waste recycling system in Hokkaido.

Hirohide AGA and Yuzo INOUE.

Abstract
As the first step of the construction of organic
waste recycling system in Hokkaido, we selected a model
area and tried making the demand and supply database for
organic waste to extract the problems. As a result, it was
cleared that the obtained statistics was insufficient to
construct an accurate database because it lacked some
fractionated data and containedsome closed data. It was
also a significant problem that the possible maximum ratios
of organic fertilizer for each crop were unclear. In this
study, we focused only organic fertilizer among various
recycling uses and made the database based on only
nitrogen. However, in order to construct the comprehensive
recycling systems containing feed, energy or industrial
materials etc. as recycled products, the composition database

of each organic waste should be made for every kind of

business.
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Terra,/ASTER I FARZ MV (VNIR, SWIR & TIR) 5—4%
FV NI ER i - B 92 AR gE (O a8z 6E L0

fAEA wHE HEZ

-3 #

ASTERIZFIRD LBGHRAE TOUNY REFT HREMEROFE L THY . EE. BB, BIRR Cx rHTHES
T3, ABFERIILEEE OV o XV EERIZ, ASTERF —# ZHWVWT, RSO, Bl (0IF), FHEOEER
fr#5%% (NDVI, NDSI, NDWIL, OWI) R EDFEZANTENETRICEMO A ZEb L, SR EZ BRI UHAREREL T
EERTLHILICLY, WFEEE HWARBERUKI - 3 - 8072 COWERE) 2oV TEBBIEA) L ORHEH L)
1z L. ASTER%Z V- B EBEFE~DOERTRMELRT I N TEL, IbI, BFREEEZENTEBENANDOH DT
B D434 B UBhEEIZ SV TASTERZ AW TEHME T X 2 WG Oz & & bl 4% OBRIRERAN O 72 OFAHIF

EORESIC T - AR R 287,

Key Words: Remote sensing, ASTER, Sarobetsu mire, wetland, PCA, OIF, NDVI, NDWI, OWI, NDSI

1 FL®HIC

ASTER ( Advanced Spaceborne Thermal Emission
and Reflection Radiometer) & 1. TI#RIR - dTaARSME (VNI
R) H 5. HEARSME (SWIR), BRSME (TIR) £ TOH
EEIRE W AA—F 51UV R AT HRMEEEE T
HV ., NASA CREMZEFHR) M1999F12818RICHH
L TerrefEf BITHB E N TWS, H ESEREIXR KT
SmTh Y. BIKEE, BRE. BREEREOFFTE
RSN T3,

iz 5, BEEAAE LEREE=4 Y JEIf
DOFFFRIZIVNT, ASTERD bo Y DS X fREED
BX, ROAFaX bOESIT, ISHTREEROERME L
LICEWEEZOND Z LD, ABFF TIZASTERZ AV
FRET=Z YV IBIIREO—R & LT, SEFERBMEIC
L AMAETIBESNS L L b, BRoLR AL D
HAZ AR LEERFAICRYEENL TV ST XYV RE
EXHRIT, BFERE (MARBERUOKI - 18 - B2 ED
WEREREE) DRSS R OEEIC BT 2 B 2 AR T,
ZORRED LT, VY EROBRICED ERN - E
MR ENMEEN LB LNEDIIOVWTEZEL, 5% DR
BB AN 1L ORESLIZ [0 72 ASTER D Ji A FTREMEIZ DV
TEBHRRT 21T o712,

2 YoORYVEROHE

o ARV BFITACHRE ARSI E L (Fig. 1), BEET K
OMBEERTIZ F 72 25> CTREALHI27km, BPE 5 ~ 8kmiZ o7z
TIEMNDBFET. mHR23,000ha (5 HIRRHIFI14,600ha)
AL, SIBREWATEAEZRETZRIROVEDST
HBY, IXIATBEDFEENE LV OBARFORED
Ve ThB—H, UE, Ft~0 LHBEIC X 5 mis
DR, L DOEITIC X B RN & OREAR LD A
EhTW5a?, RENOZHETH 2 a7 )IH5EH 2 K
VED LI TR Y, BENIIIRC B TR
REDOWMBREELTNS,

FEAITRE  BFIROIIR, HE, MO 3 2K ST
x. EMABREYY —k U —2HilE LizdeEiiEY
NakEE— I XIFHEROY SRR, XU BRLO
HEIEEICY T REOBMAR NI L — AT ) A ) ¥ AR
L U ED S RE) NN TOREILEI 3 VR,
X H Y HEROYFER L 2oTNEY Y, Z0 )bk
EHIZRBWT, BREAE~OF I ORAPKFICHBER ST
WABRIICH D,

3 Ak
3.1 ASTERF—4HD )Y TYoy

A[EER L8R T — & 1320024E 6 A 30 HAM10:001Z
B U 7= ASTERD FIHRI> b BARIMRE TO 14NV FDT —
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Fig. 1 MAEROME (il b)Y vER

AT, RRETNVEESTKRE LR (TOA) OB (ra
diance) L HEEOBEMAS =T a / NR KBRS D
LI RV KRS EABBOEE o 47 b (R
85 (surface reflectance)) 2B &{MHIIE 2 HE L T
fHALE,

EIZAy FEMO MBI ER D T2 & 21T iz
2, &2TOAY FOLMMBE LR C#EIZT 548855
ZEME, YUY FY T EfTFodz, VHTY T,
Y CFAASTERF —F DAY MR BLSEFIT LA
Y—RAF %2 (layer stacking) #1TV>, ASTERA Y ¥
FAOVNIR (15mX15m), SWIR (30m>30m) RKIETIR (9
O0mX90m) F—#%2TRLEZ LAY A X (15mx 15m)
ICEB L TiTo 7 (Fig.2), ZhiCL->Tsix FHMOR
WARARRL I o2,

32 XD

TNF AR CAMREET — F O LRS54 (Principal
component analysis, PCA) {Xil[{# o s LA 12 il 548
T=87a2a—Var Rl bBE{EDh TS, E
BAmtiit, FEZ7ELDRT FER, BB E R
LTHHEIN, n RILOXT b2 ol % #5 M o dil
KHLTY7 P LEMEEETRODDZLEDTHY, nA K
7 — & O - LR T BT KROEDL SRS Hh

VNIR SWIR TIR
3-bands | | 6-bands | | 5-bands
15m 30m 90m

Re-sampling

VNSWTIR_14-layers
(15m X 15m)

Fig.2 ASTERT—A®UY LTy

61)0
n
PC, =beabr' 6))
b=1

ZIZT, PCUTTERG AV Fi XM O, bixdsE
DA FT, ulZ AR Fb O A, a il
BH~7 FVBRTHD, ERGHTICL->T, =AF 2
NI MR OTRTONRY Rinb, st s+ 508
DI%LL X ED DTl eRODBZENTE, Zh
A L TR0 58E W23 ARGBH T —ilif % {F
MY 5 Lnnlige e b,



Terra,/ASTER=/VF 227 kL (VNIR, SWIR & TIR) 7— % & AV B AR EFMIC BT 2 EMOHE (FuexYBRi2H L LT)

3.3 REEHR (OIF)

Bwigsk (Optimum Index Factor ; OIF) (X, </LF N
v REEEBON 5 —ERIZE LT, TEAETAEWIIM
ML 3NV FERETHFIET, AEMBETIRHE
T VR EHIZ BT 2 B & BRICRA L2 CRGBA 7 —E
BOVERR % TR T A HEMT TH D, ASTERDGE. 14D
v FHHROGBIZY TIXE B EME R 3 2D/ FEERT S
ZLNTREL 2B, OIFRRAD X IICERSHh, NV K
R DAEEIREAMEVY GRSTHESE V) 1ZEREWEE RS,
F7bb, OFBELREWVWAY FOMEAEDLERN, &b
BEWIHNITHY, RETHIERBKENI LZRLTH
BLEEXBD Y,

3

S,

OIF = —1=* @

3

D ABS(r;)

i,j=1

ZIZT. o IRV RiIOEERETH Y, r 1 TBITH
72 38 ROV REOHBREOFITH S, FIAIT,
RGBIZ/SY K2, 3, 4B BATZSH A, NV R2, 3, 4ITx89 50
IFiZkD LB HEIND,

(0,+0,+0,) (3)

OIF a2 34 = [F(2,3)| +[r(2.4)| +|r(3.4)

34 HEERRIZENMETEOEELLIER

BET—FDNF Ay ROBHREFNT, ThETH
HHOEEEZE X HTE L ORESBREINFAA ST
%5, AEIDRFEBREOHEEAIICE & HI FTRRESEN
Lok LT, AR, Ak, BRUKEEE. TE@iE%
D 4 H>D¥EKE AV,

#l 4 #8 #Hr NDVI  ( Normalized Difference Vegetation
Index) IXMEADHWBER, M F<RX, HEDENVWERT
L LTELAVWGhTEY, ROXNPLRDDZ LN
TEBO,

NIR + RED

NDVI =

AKFSBNDWI i (Normalized Difference Water Index) 1%
S EHICENDOKRSEEEL D VTREEZRTRERE L
T, RORXNHRDBZ LB TEB? Y,

_NIR-SWIR 5,

NDWI =
NIR + SWIR

BE B A IR S OW] (Open Water Index) iXHEA DB D
RVEHRAEEZETLOL LT, KORXPLRHBZZ &N
TE 5,

_ GREEN - SWIR

OwWI =
GREEN - SWIR

15338 #NDSI (Normalized Difference Soil Index) 1+
BEBho DR EERILTAERE LT, ROXILRDD
ZERTEDY,

NDSI = SWIR — NIR -
SWIR + NIR

Lo AT, GREEN, RED, NIR, SWIRIXZEikk
R, I, TRk, FRFRSMRORFRTH D, 2B,
SWIR/S Y RIZHOWT, ARFE TNV K4 2 AVWTEHER
L7,

35 REAE

ASTER®TIR (90mX90m) F—4& i bIERR S iz HiFkim
BESaX s NeAWTREREZFHE L, BUREICHET
2 R O 7 ¥ DR EIREE /3 AR R & 1R L 72,

4 FEREER

Table 1 {ZVNIREZ USSWIRD /3 RO SR D AHBASR
BER Lz, 2hER5ESWIRDONY N4~ 9 DM
FERIZEL . BN R EBIBFRO PRI & Rk R
LTWB Wi 5, H&bHEEREFMEN 72D K3
ENVR2Thote, Zhix, S R3 (GE#RMNE) 137
a7 4 M BREEORGE2RTOIH LT, N F
2 (R BRNERLTWAEDEEZDBND,

Table 2 1230 9 /8 RIZHR B AT ROBKIE, &/IMA.
Rl R MR RZE LR Lz, PREZRbEVDOIE Y
K3ThHY. RNTAY R4 Tholz, —HHRENFD
WD AV K2 ThHY ., ZhbITHEAEICRT 5 —KH72
DAY — v E—HLTWD,

KiZTable 1 RO 2 XV, SiEfesk (OIF) & FHE L7IHE
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R BRERSTZDIFAF4, 3, 6 DMBADYETH L, EV-2 1 M#EEORNE (XU F3) RURIL (X2 K2)
B, OIFIX0.1107¢ 2o fc, ZREENEFNRGBIZETIE  ZFRL. BEV-3iXPMFES (R F4~9) tHH-ST5
WTHF—EM LR %EFig 3@ICTLE, N3 LBOFHERLTWDEEZ NS, ZhEbLiz,

Table 3 |Z ERGTFHTOEA~2 hv (Eigenvectors (EV)) B1~HE3 XM (PCL2,3) #FhFNRGBIZYTIED
ERLI., ThER5E. EV-1 RV F2E0RRER THF—EMLEEREFg 3OITRLE, 2k, @1~

Table 1 VNIRE U'SWIRD &3> FRID F 415 08 M F

ASTER VNIR ASTER SWIR

Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 Band 8 Band 9
Green 1.000 0.929 0.930 0.978 0.969 0.964 0.968 0.951 0.964
Red 0.929 1.000 0.743 0.896 0,932 0.934 0.935 0.946 0.937
NIR 0.930 0.743 1.000 0.933 0.880 0.870 0.875 0.836 0.865
Band 4 0.978 0.896 0.933 1.000 0.987 0.985 0.985 0.968 0.977
Band 5 0.969 0.932 0.880 0.987 1.000 0.998 0.998 0.992 0.994
Band 6 0.964 0.934 0.870 0.985 0.998 1.000 0.998 0.994 0.994
Band 7 0.968 0.935 0.875 0.985 0.998 0.998 1.000 0,994 0.995
Band 8 0.951 0.946 0.836 0.968 0.992 0.994 0.994 1.000 0.994
Band 9 0.964 0.937 0.865 0.977 0.994 0.994 0.995 0.994 1.000

Table 2 VNIREU'SWIROE /> FORMEIZHF D it R

Bands Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 Band 8 Band 9
Min 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max 0.404 0.462 0.848 0.567 0.613 0.618 0.783 0.769 0.999
Mean 0.050 0,026 0.189 0.112 0.055 0.058 0.054 0.044 0.056
Stdev 0.047 0.031 0.174 0.106 0.055 0.058 0.054 0.046 0.057

Fig.3 Y O<YVERORGEH > —BEi{E M OIFEIR (RGB=Band4:3:6), M PCA[E{§ (RGB=PCi23)
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Table3 VNIRERUSWIRD 9/{> FERAWLLEMSFINOBER<Y L (EV)

EV Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 Band 8 Band 9
1 0.336 0.321 0.308 0.338 0.340 0.339 0.340 0.337 0.339
2 0.155 —0.500 0.780 0.186 —0.059 —0.096 =0.081 —0.222 —=0.117
3 —0.471 —0.675 —0.196 . 0.135 0.214 0.250 0.218 0.261 0.205
4 —0.118 0.117 —0.164 0.609 0.138 0.297 —0.012 —0.235 —0.642
5 0.627 —0.330 —0.458 0.220 0.092 —0.044 —0.077 —0.375 0.289
6 0.462 —0.254 —0.126 —0.162 =0.111 —0.073 0.184 0.590 —0.529
7 —0.073 0.040 —0.063 0.560 —0.708 =0.189 =0.079 0.286 0.226
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The basic research on wetlands environmental
evaluation using Terra,”ASTER satellite data
BUHE Aosier, Masayuki TAKADA

Abstract

ASTER (Advanced Spaceborne Thermal Emission and
Reflection Radiometer) aboard NASA’s satellite Terra is a
high resolution multispectral radiometer of 14 bands. In this
study, ASTER multi-spectral data are used to analyze the
spatial characteristics of the wetland environment (vegetation,
hydrology, micrometeorology and so forth) of the Sarobetsu
principal component
analysis, Optimum Index Factor (OIF), NDVI, NDSI,
NDWI and OWI. Furthermore, the distribution and dynamics

mire, with such techniques as

of the bamboo grass (sasa) invading the wetland vegetation
are considered, which has led to acquisition of fundamental
knowledge for integrated techniques for wetland environmental

evaluation usingASTER.
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Abstract

Snowcover surveys were carried out in Hokkaido, northern
in 1988, 1992, 1996, 2000 and 2004. Spatial

distribution of water equivalents and of the

Japan,
maps
concentrations of hydrogen, non—sea-salt sulfate, nitrate,
ammonium and non-sea—salt calcium ion of the snowcover
drawn by Kriging method are discussed. In addition, it was
also drawn the distribution maps of the concentrations of
16 soluble metal components and other ion components
derived from sea salt and so on in 2004.

The distribution maps show that water equivalents and
the concentrations of hydrogen and non-—sea—salt sulfate in
all the sample years were largest in the Japan Sea region,
as were the accumulated amounts of hydrogen and non—sea—
salt sulfate (pH values were lower.). The concentrations
and the accumulated amounts of nitrate and ammonium
were largest in the Japan Sea region in 2000 and 2004. It
these caused by air pollutants

was estimated were

transported from a great distance. The ratio of areas
below pH 5.0 increased temporally from 1988 (20%) to 1992,
1996, 2000 and 2004 (50-80%). This trend was estimated
to be affected by a decline of non—sea-salt calcium
concentrations derived from alkaline road dust. In addition,
it was recognized that the concentrations of non-sea—salt
sulfate was decreased during 1988-1996, and was stableor
slightly increased during 1996-2004, and that this variation
was remarkable in the areas except Japan Sea region. It
was estimated that decreasing trend during 1990s was
caused by the effect of reduction of sulfur in light oil and
that increasing trend after 1996 was affected by the
increasing of light oil consumption. Concerning distribution
maps of soluble metal components in 2004, it was
recognized that most of strontium was derived from sea-
salt and that most of arsenic was derived from fossil fuel

combustion.

Key words: acid snow, long-range transport, kriging, ion,

metal.
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Identification of the riparian water cotton
substances.

Yasushi ISHIKAWA, Keishi TAKANO
kohichi SASAKI and Hiroki KITAMURA

Abstract
The water cotton substances were observed quite frequently
in many rivers during summer to autumn in Hokkaido. In
the case of Horai River, these substances were identified
as Spherotilus, a kind of microbe, in 2002 and in the case
of the brook lies in Fukushima town assumed as inorganic

materials in 2004.
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The water environment of Shinotsu River in
2003

Yasushi ISHIKAWA, Haruo IMAIZUM]I,
Tomoko SAKO and Kaoru SUGAWARA

Abstract

For the preservation of water environment in the
Shinotsu River, the environmental standard (This point is
A pattern) has been set at the Shinotsu Bridge which was
located in the downstream. Because of Biological Oxygen
Demand (BOD) 75% value in recently years was shown in
excess of environmental standard, we were thought that the
water quality was become worse.

In order to elucidate the cause of this, we were
investigated river water in 2003. BOD wasn’t over the
environmental standard in this period. This result was
shown that water quality has been kept clean. The data
(Total Nitrogen, Total Phosphorus, E.Coli, BOD) were
acquired form 1988 to 2002 was analyzed. The cause of
the water quality change was not proven from this data.
We were concluded that the reason in over BOD 75% value

water is not caused with the environmental change.
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R E - 24 xR m /88
107 64 X -
105 340 X -
92 28 X -
110 63 &R 5.43, 1.41
111 119 2 2.11, —
101 65 3 4. 46
103 58 SR 5.16
115 30** i3 4.00
75 95 iR 9.21, —

N HERRAR. 2 HEIRA. R RIED. I MEARRERR. X o SRR
* ok {IZ P4 7 BA

a) KizE

X — 212100mL¥ 7~ ¥ dm-FC, X— 3IZDESOIZ%3 %
m-FCOEIE %Y,

m-FCIE., RIEBHEEF D 3 HisH3130~113,000E /100
mL. WAL ERSF D6 A3 0~1,230,0001E/100mL &
JRFEPHIC Tz > T e, KRR O 3 M TRV b ik
SN0k L, HEPERED 2 HiZ TIIARRHTH DD
THEACAR I K B SAROTRHIIEISIR EEZ NG, —F
T, HA101 L HS 115 % RN T, AR & )R S
EEFICBTS 1Y On-FCORBEEELKELTH
KREREBIIZRDONR Do Tz, HATHITHELAE, RIEDD
i RE L Chbm-FCALI00 5B B2 TR Y SAREH
RLEATOBFEE L bROOND,

M — 31277 L7z & 5 ICHi 1071, m FCADESOL ¥ &
SHHENER, BEECHBERREORMII 2T,
m-FC & DESO M Bf&i%.
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DR TEHR S, FHBERK.7TTEMERA LN, Zo3
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b) KEIEHE
SAURICZEIZE EFN TV ANHANOREFFIT0~10.2
ng/LTHY . 9 Hb3fE (107,111,103) T 1mg/LLL E%&7R
Lz, FTo. DIRTFIMAEEH (DI-N=NO;N+NO,;~N+NH;
N) FONHDHHEIL, NHIRED 1me/LLL Ed -7z 3 #fl
ST, T2~99%IZE L TV DR LT, 6 HimD D
H 48T 5%UTE A LR B RERLE, £,
BTE TR &, 0~23ke/day & YR EERIARIZZEBONE AS IR A
577, m~-FCYNH,~N, m-FC & PO,-P® B A &EENTIX,
W SRR o T, L L, NH-NEPOP DR
R1OFE 4R %5130.64 ThH - 7=,

3.1.2 B EHT
5 AICABEIT- 7 9G4 (1L OOHKIZ2FHDOE
i) oA ER - 5ITTRT,

£—5 HEHAOEEAFBORER
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39 115 31" 63* 45 100
35 82 5 170 46* 107
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B BRI — 2B L b b B MEE B, B
BT IXEELAS 2 B IS hE > TRIBER B 2o TV D, T
. BT CIHEAMNENEATHRWEERELH Y,
REFTHICINZ THUFIRBEIC L 0 BRI Y0 A et b B8
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BRI ZE L TWDEdEEZ b,
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b5 AR EZIBDTIZE DK b v & —~FFHIAT Z
LR EBETRETHD,
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et @h o1, DI-NTRFONH, G SERIL, NH-NAS 1 mg/LLLA
Lot 2SS TIL, 95~99%ZHE L T2z LT,
fih 7 #5003 & 5 LI E FIT R IZIESYA T Th o
fz. NH-N1mg/LLL EOHEOPO-P (X, 0.1mg/LLL L &
BARINCEE L C@EiETh o S AR EOHBMS % 2 5
iz,
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foht. WA PRLARTO 130 E TIZ53m (BRI 068%) (2
WLTWe, 72, 2HMETIC3 AM,. —MFARKITmD
MeriAsdh - 7=,

buant UIME S RUE S T

9 [ — e e 90
8 eoooo00c0oves ¥
7 r"'.’ 1 70
6 ,./ 60%
i, oF
34 4Il§
i, | 3
: “ s
' |
. ILLL | Illlll ............ .
WIS TN IASIT 91 3 5 T 9
Sampling time
B-6 BRAROER
b) m-FC
B — 7 {Zm-FCOMAEL LRI, WAEMMNTORA
MR B L PRI MU X9 (2,05 X 107) . MbAE9213
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B HSTSIERIICR LT 1 %A T OERM & 8o T,

¥70, WENERE A v F v ) BN A 7P

BNOEEHT, BEJNTHREY LATERVEE 2D, £DIXL
FEANT AR ER TV, ZOX D RMlEix, Ny F
WA LTV BHERPE VDT, 7Y 7 EPTC &
STHEENRED., HEENSWERDOEE ERDVRETH
PRYEEBERZIFHIEbAMLN TS, M T
TR, 10H IZBARBE 1T R AHEHTHD Z L
5. m-FCOEFREAL MBI i S D 5 AR ED
IIE L A ERPS TR L BE T RE KD H D,

NH,-N & PO,~P D A i B 0D S Fiiff ) |45 0 268 2 iy L 72
2, HUSREIREB R OEW R AKE <, mFCHOZE) & —
Lo tz,

2003 H 7 A L I0AICHTHEEITo 7z, 7 HIRMALILE
101 CTm-FC#310,000{8 /100mL LA ERRH S iz 23, 1071
WENOHALTH IV IEhoTr, SAROEHRBARIZE
Nhotfclzd L Abib,

W m-FCix 7 H 0~3,5001&/100mL, 10H 10~355
8/100mLOFEEHIZ 3 ¥ . 20024210 H & Fh#id 2 & 20034F
1071, SIERBRORE#E R LT,

A OH, LD BEZ I RN I TT U R
BT 5 B9 T20034E 2 HICTREETT o7, 2 RIRJIER

R TS oo DT, FAKATREZRE B OB IS,

HELRHE, ARAHE. 4846, BEIFEEE Lo& R & ADE)IR
Fehud vF v JIKKTIT o7, mFCITBBIIG, 5
BFEEE 1. LY T10~3018 /100mLAR H X 7= LISME R
B ThoT, .
3HIZHRrA v F ¥ UJI A 27, R, AL, &
DN KD BRI TRAEZIT 2T, THLHDX

G EEIRTNCAE S 15K i O iR

WD 5 HERAKMS R PEHIRII 92, 101, 103 TH o7z,
FIAKm-FCi&, 0~2,200{8/100mLOFHICH Y oA v
Fx N A7 FNL FRINEI0H L R, 4kt
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J51012 103610 DFFEIZE LTEhoTo, MR b s
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W, SO I TR E BT D Z L BATRENT,

a) & LHT

FAAEIT20034E 7. 9., 10HIZITV, W8 s, &
FN 2T AN, 208R)1 2 M, 27 L—)1 3 HiLRL
RN LS, AT Ry TN 2 M, 528 4 MR DF
2MAEREL TTo 7, K— 121 FAAH AN & m-F
C. HEF TOFIENOFFERFRE R L,

BRIz RB T H, BB A RZZIZ, m-FCH
HMLTERY ., SARBHH L TODEHRAD I B2 D,
SERE A DT AR E CICATN 2RO, WAREEO 7 8L
2 Y7 B3T00FHBA B L SN TV D DR Sl VI
LbHDHZENL, MHEBEILTLLEZ N EEXLLN5,
EERE I I A R T Co-FCIXE I E o To, 7 A—l
WG CIZ A4S0 120080 2 8 2 B8, TG & bei
L Cm-FCI3 N4 5 X 5 2 f@iidiev, ={HLD T
MBETAILEITHHE LN, THEDRNZELHD
ABETH o7,

BT FAE OB II8.2%"" Th D, 2] DFET
. IFIEETPICATE LT B 0EERS T 3,50018 /100mL &
S L B L CTEDN -T2 Db, ZOMEIX AR
REBIZL D L SN,

FIFy ZINE 1 FREEEEEATEY . RARICX
DB EFE LV EnZ L bh ol

BORRIRIAV T, FLARSTIEA & 12380, KM L Y Tl
IFHLAEOHBIBIEEE R STV 5, m-FCIXAHERGAT & L
B L CTHRERETR,

BTN D & — % — D F 3500 PFRE L R I N TV 5,
BEA LT O THRERIZAF D200 DIFREYTH LN D,
A7 5855 ORI BICAR Y § 5, Z LTI OO0,
3% THVHEHEITIF & A LI TE D,

F7-. BAIEIZ2H O AR R T208/100mL & AR H S L
TNAZEhD, WHEBORIHEMEEANEZ LMD,
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0-800(161) i
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B—12 Rk AR OEEBER S
(RHAFIZAF, HIZELEF) Em-FC

3.3.2 X BEHEDOEH

a) ERES

FRR134E 6 A OKEIHE IEEETFEOWIEIC LY |
TUER=T, TrE=TLAY., B LEY L ORIRL
AN EEWE L L THICHEREEICMZ bRz, TD
T 100mg/LTH Y, #EX (NH-NX0.4+NO,-N+
NO,~N (BLF : #EE)) Ik v RS- ENEA S,
BRI LT 1500mg/LOE EFEENRE ST
B

PEKELvE & SR i iT . 2 O BRIl S sk s
HIZIERAETH D, BREEEMIPAREEDL103D 1 T
HDIENRBVOT, AEERER L #RIZENT, LRtk
BACERRAMERELRD T, ZTNENI0GD 1 OFE
(CAF., REREANEME) CHERFNEZITo7,

% ERTIE 5 AICE Sl TRk EITo TN D, TOMEA
L 72 4Ei30.028~3.4mg/LOFPIC B 0 . Bk T HRAREREE
FEEMEIC R L C2.3% Th B, T-NiZ0.24~9.1mg/LO#HiHH
D, 9 4HATlog/LEBX T\, lng/LE#Z DT
NH ODI-NELZEITT7T~93% T o 7= DITxF LT, 1me/LAH
OPEIE, 11~TT% & 1mg/LEL BRI ENTZHE L VK
Mmooz,

EAETTH2003EDFREL LICHATDE, THIX
0.27~26mg/L. 10H1%0.37~4.3mg/LIcH V., HKRKTHIR

MBRELEMBO1T%THY, BETLY &EFEMICENES
RETZENE ol T-NFOD-INFERIX, 1mg/LELE
T50~100%. lmg/LRi1X4.2~72% DHFMIZH Y, EL
BTN, BEENZ VI H b 6 D-INLE SR KV VE
EIFER Y g e

b) S

Uy (BLFP) 1, BHEHKN & FRIZSARTIZEZEIZ
GENTVDN, Hik, RELIZPIZOW TR LT
RN, BHEBSFEREIC, PIZOWTHE LET, @O0
TR DR CTHRET & 1T 2 72,

1% _EHT O PO, 130.002~0.350mg /L, T-PHEAE130.016
~2.Tmg/LOEHN 3 -7z, T-PHOPO,LHRITE.7T~63% D
WHEIZH Y, T-PR0.1mg/LE M2 2 L) RIRETH- T
b, POSLRREIZ RO Mholz, Zhid, —EIIZHE
REOT-PIZ. BBERSOY v EEROREENRE N
LIk b,

& F R OPO,~PI#EE 13 2[R D45 C0.011mg/L~15.5me/L.
T-PIEEE130.022~ 16mg/LOFEHIC I o 7o, T-PHFDPO-P
#1336 ~100% D&EF B D . 1P T A1 TR R
& LIEE0%LL EICE L TV, T BT L EWEREDOP
0P L T-PORIZITFEEM R &7z,

T-N&T-POLt (BAFN/P) B Z EIZE-T, D
HEERANTEZEHETH D, SARTOT-N, T-P
BEEHRESN TV, AH, BRI LZBRET 4%
AWT FLAFDSARES  T-N160g/88 « H, T-P43g/
88 - H. N/P=3.7) Wif%&1To7, ZOMR, #_ERTIT0.5
~23DFFAICH Y, 2HETITE FTEIAMEER LI, N/
PLb=0.5D s 1L, T-PA31.64mg/LiZ%k LT, T-NA30.85mg
/LOPEEE T - 7228, T-PHROPO,PREIL0.064/L& % D
ISRV D TH oo, N/PH=3.4DHAIE, T-PA32.7
me/LIZt LT, T-N239.1mg/LOPREE & W3 b i A
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The mechanism of the sanitary sewage runoff
to be an origin with feces and urine of the
livestock

Yasushi ISHIKAWA, Yasuyuki KIUCHI,
Yasuhiro MOBARAMasayuki KOBAYASHI and
Norio OKUYAMA

Abstract

The nitrogen and phosphorus compounds and pathogenic
microorganism of feces and urine of the livestock runoff
from a dairy farm were surveyed in the river and a spill
way in Oketo town and Takinoue town, Hokkaido, Japan,
from 2002 to 2003. The environmental pollution based
those of the livestock have been recently become a problem
in Hokkaido. These

eutrophication and water pollution in natural water. The

substances were caused to the
countermeasure which stops the runoff of those to the field
must be done with the dairyman. These of the livestock are
becomes possible as a fertilizer that it is utilized by made
to change in the compost. The law which imposes this action
is enforced from October 2004. The dairy industry is popular
in the branch government office of Abashiri.

The result of research was shown that there was a
difference in comparison with the dairy farm of the counter-
measurefinished and un—countermeasure for runoff of the
livestock feces and urine. The high concentration ammonium
and the feces coli form were detected in river waters and
drainage pipe which was located near and/or neighborhoods
at the dairy farm. In rainy days, these substances were
largely runoff to compare with the fair weather. In order
to suppress these materials runoff from dairy farm, we were
concluded to be necessary to the countermeasure for runoff
control of the livestock feces and urine was certainly done,

and the dairyman severely executes the manual of runoff

control.
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Acidification monitoring for the small lake or
swamp with low acid neutralizing capacity on
the Japan Sea side.

Hirohide Aga

Abstract
We worked on the acidification monitoring for Lake
Kokkuri and Swamp Toumaru with low acid neutralizing
capacity on the Japan Sea side where is snowy in winter.
As a result we found that Lake Kokkuri was tend to be
acidified although Swamp Toumaru was not. So, we are now
continuing monitoring for only Lake Kokkuri which is
thought to be more easily acidified than Swamp Toumaru

due Lo its quite small alkalinity compared with Lhe latter.
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BRI 2 AV CHRERME Lz, 2. b
TSRO T, 7 4V E =P TR REDRE
L L7,

T EE R K T A M S TR, Daikiflod 7 7 o N —ERER
BARWNT, HEMBEKEZRERL, 3% 5 mLRRERSRT,
TR R L 00 b A M O R T BR K A Al AR DR T
OHEIZBNT, DV UEBRED v (POP) D4HTZITVY,
USTFIESE Y > (DIP) & U7z, HiBERIBR K & S % Bk
< Y S R B ONAT) [ A2 380N T, DIPODARIT
BURTFREDO SRR (ATFRERY v ; DP, fHBEREZEH ;N
O;-N, HERYELfEZE® ; NO,-N, 7 E =T BEHR ; NHN,

%—1 BEEE-KLBER
AEELIToREOMTRLE:
20044%
5H120  6A6R  10A50
FEn= v 1| N
Sta. 1 O O
Wi 7 VX
Sta. 2 O O O
Sta. 3 O O O
Sta. 4 O O O
Sta. A-out O O
Sta. A-1 O O
Sta. A-2 O
Sta. B-out O O
Sta. B-1 O
Sta. C-out O O O
Sta. C-1 O O O
Sta. C-2 O O O
Sta, C-3 O
Sta, C-31 O
Sta, C-32 O




VFHESZEH ; DN) 2% L. NOs-N, NO;N, NH-N®D
flxisfFLEmAEszE® (DIN) & L, DPAUDNEDIPXUDI
NDEZ FNENEFAMED v (DOP) R UNEZEAIKRE
2% (DON) & L7z, 7. 7 200JIHFIZB VT,
FERBREDREIE (BEEY v ; PP, BRREER ; PN)
LM LTz, # LT, DPEPPOFIZE2Y > (TP), DN&
PNOFIZRZEH (TN) & Uiz, FHEHEOOH HIEITR—
21R LTz,

R—2 HWAE
KEEE BEAE
POP  7'5ul—~"8 AACS-TICKBHIE

DP  FALAVEBAFEERNIADRIE DR, PO,POBIE
PP TLHAEBERERNIIAD BRE DR, PO, PDRIE
NO,~N  7'5uL—A"8! AACS- T (2L BHIE
NO,-N  7'5ul—A~"8 AACS-II (2 & DHITE
NHAN  7'500—~"8 AACS-THICKBAIE
DN  7UWOHEBRREENIAD BRIED . NOg-NODBITE
PN  ¥7af CHNO—4'— MT-5B kB8

3 HRLEE

1. RE

#z— 310, BHADWEDRKREZRT, T /NVEHEOH

*®—3 RHAOKE
(BA4sL . x1000m' /day)

20044F
5H12H 6H6H 10H5H
R T
Sta. 1 26.9 204
T VRMEE R
Sta. 2 7.3 5.8 5.0
EFVEMALD A
Sta. 3 © 37 2.9 3.0
Sta. 4 ® 33 2.6 1.7
H(O+®) 7.0 5.5 4.7
5 VXMW
Sta. A-out @ 0.16 0.10
Sta. B-out @ 0.01 0.02
Sta.Cout & 0.04 0.03 0.07
#F(E+@+®) 0.20 0.19

FEHR) LES BT 2N S0 Y v OALR

A THh DSta. 2D EIL, 5000~7300n/day ¢, EH I
THREOSta.1DMEDCK 450 1L RELED T, £
FAREOANTH 5HSta.3 b Sta. 4D A FHREL, 4700~7
000 /day & T MIZET VEBOH OHE L D /IR
FIERBRETHY ., T ARENICBHER? 5 A VA
L EIT, 3BINEEL Y RV /NSWVEEICRS, T
VXN O L3RG #HER/NMNT) O EMREDE
SHMEIX, 02000’ /dayfRETH Y, MBMEBKEhoTz
DIFANTH o7z, Fio. 3RO/NIINER TR ED S FHE
. EFARBEHARED 3~ 4 %REIEE LhroTz,

3-2. BHEDRE

X — 212, FAEICRT D, @HEEE A & )R
DM R O RERATF B R IIRIRE 2 7R LT,

U AL T, EFARBICHAT D& BRI
OH N B X OB HEERNO2ME L b, EERIIL 3
BINEQ2 BN AR THRIRICEREZ R L, LhbED
1FEAEDIPTH D Z L Nbhotz, ElE)IEFEAITIE,
EFNLVXBARD (Sta.3. 4) NHEFARMBHA (Sta.2),
FULTEBRR)ITHR (Sta.l) IZM> 7T, RHEERIC
HRB PN TEH IS, REMIZORCEAMEMA RS
iz,

Sta.C-3fJ 3T HHEREIBRA T 5 Sta.C-31 & C-320DDIPJ#
ERRRLTRWS, ZhEh, 051£1.16mg/LTHY
Sta.C-3IZ b T & HIZEIREDDIPEEZA TS Z LAb
Mol

HUSEBICEEMICAS &, CINZBW T, ARBI UL
RIH & HIZDIPEEE A & Vs, FRICIRER (DI WA R
(Sta.C-1) LV EPREDOH DR (Sta.C-2) DFFA, DIP
ENE 2T,

BIINCRBWTIE, JEHN (Sta.B-out) X 0 ARLEH (Sta.
B-1) ®F M, DIPBMERETHLZ LA b, ERIPDL L
D EREODIPE SRR ST L EX b,
AN ED NN O T b K E WV, RE D 2
WO B, CHD L viEdrol, LLRBL, 35/
B & MREHICDIPAERETHY . RERAME S
ZTCWBEBZLND,

INGOFREEND, BHIERE O KBEAIZL TS D
Bf. DIPEAY N KBICIEIET D AN =R LN DD EEZD
iz, THIHBVITERT O Y ik, #kx R TIAET
BB, FebfEALTWAY UV DEELRENT ENMD
HTWAY, —fic, DIPIEARESE (1) 72 2IC X RAs
St <, BERRE TIIKTIEH IR WE Eb
T3, LiaL, @EOHRENEIC L DETHEREOH
BLUCPE- T, AKEbgk (1) 2SBIolfid Sid L RIFFIC,
YU bEHT Az N mbBn TS,

TR HTE R DK UL, FEFICEIZEATNDLDT,
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BERIC X > THAMER O B SNz ) ik, WTh RS
HEML SN AR, BRI CIX, BIUARESHBE LY
T, FOEML S - DI R ERICEE &N
W WEEDNS, ZTOZ &R, BHIEERIZIIT 5, DIP
PKFIZIBEH LT WHEBO—D EEZ DT,

—J5, BRIZOWT, EF/VREAALLHADRKIZ,
5 Hixb & ncBESIMERS R bR, ZOMOHREE
BV, BEERBEMEMIIR bR, Ll
EFUREHOMNS FREIIZA?- T, HFHIE BREL
BEEMENLTW:., EFARBERD (Sta.2) oLV E
ROEKBITEEEHR L 2V, T XY TROEK
WA LEEERETLE LEEBESEPESA TS Z L E
AbETEZD L, BRIIBEFBCL Y RS EELR
FAHZENR, ARETLHLNE R,

5 VK RIN OB HE R /N R O L i I
BIFABFEEREEICOVWT, HIAIZL Y REELOE
NhBRERE Rl WIOREELNVERELIEDLR
VWS (Sta.A-out, A-1. Sta.B-out) b HNIE. ESRET
Hot-tis (Sta.C-1, C-out, B-1, A-2) b dH-o7z, &
BECHT-HAIICEE L TE XL I &, F6EFRW
Bz E UEENEORERZZ T TV D L BN AT
bHotr, . FNHIIHEICDONEY N TREIT & VMER)
BROIN, EOEITOEANOEEBELEZ LNDA, DI
NORERICE 2 722 =V BR.B N, &Fc, E
KBV TIE, BEOEROEE LT, V2 EVIiX
BN IBHIE R & O KB ~OREIT/ NS NWEE 2
BT,

3-3. BARERE

K— 312, 7 O0)IIHEDPRTORBENRESL>TVD
10A OFEEICHIT S, BBEDY » EBRIZONT, £
FREBEREE & BITR LT,

UL LT, 3EJIKRV2 BJIDOPPREIZOWT,
DPIZ R T KIBIZIE N -T2, BT VKB A2 HEER
JI FRE A2y » CPPIEE D MAE TR LN, ET
MR OB HER N INC BN TR, E5 & 835D L0
D, C)IICHEIRIZPPIEEMN B> Tz CHID 3 BJI~DIE
HAHRIZERZEE EFRB LM T LTSI EBED
HETHBEEbN, AJIIRBINC2WTIX, DPIZHE~
CTKIBIZPPIEE XA o 7228, 3 BN TIRIRED
Eholn, Eiz, BHE LT, AJIIECHNITEBWT, SSIZ
%19 APPD LA FEH0.0125mg-P/mg-SS &, 3 F)IR 2
BINDF (FH0.0037mg-P/mg-SS) & HA_T, BEICH
WZ e Thol, BHIERBIZRVTIE, KT DDIPIZT
TR, FHC Lo THBBYWZ O b DI bPREILERTE
ENTEY, KERAMPEL L X5 BN RRI N,

EHRICEL T, Vv efgic, ETAVKHD 3 F)ED

F R LRI DI N D D U o DR

2 B DPNJEEEIC ST, DNIZEERTRIBICIE - 72,
F7-. EHR)I TR CIIPNEBEOHEMA RSN, E
FOVIR BN OBHIER/ N BT, U v LRI,
X2 BHEL0O0, CHTHBRICRENE o7z, L
HL, Ve RRAHEAMEZTRLTHWDDIE, AlllEC)INZ
BT, SSIZHT BPND LT F490.017me—N/mg-SS &
38R 2 BldFN (FH0.021meg-N/mg-SS) & Lb~T,
BREIEVIIR O o Tz,

-4 ATHE
S RERNE A5 TWBI0EDF—Z 2 HANWT, &
O EBZICELT, BT AVRBAN, 7 M

A, ETAVREIRTRA, ROEH R THROAM &2

THEHL, #— 418 Lk,

EFVRBINICEIT S, 3 RO/ INIT 5 O s
EN Y OENAEFHANEIX, DIPT0.040kg/day, DOP
T0.00lkg/day. PPT0.047ke/day. TP T0.088kg/day T &
ofz, ENLIFENETNHAOAMED25%. 5%, 114%,
40% TdH -7z, PPIZBE L TikiB#iiEEm )1 2> & DA fr &
DFBPHAAMEL Y KREWFERICR o7, BB D

1.0
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Sta. 1
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JpE R M ¥ —FT $315 2004

—Eik, 3 BNOEFNVREORE FREET, —HkRERE
ENTWbHEEZLNL, £72, DIPIZOWTIE, BHE
BEN S OBMEENE L, 7 VKBHBAOBORARE
ETHDLEHEMEE, BIE—&%LEZ, ZhonZinb, b

F300mBEDEFARBICEBNT, REOHFEN4%FR L
MR WBEHERIE NS, KEOY Uit S cnas Z &
BEASME ol

F—a4 YUEERIZBITHAREDARE
DIP DOP PP DIN DON PN TN TN/TP
[kg/day] [kg/day] [kg/day] [ke/day] [(keg/day] [kg/day] [ke/day] [ke/day]
EFNVEBARD
Sta.3, 4 §E @ 0.115 0.014 0.022 0. 151 0. 000 0. 391 0.133 0.524 3.5
EFNVEREHA
Sta. 2 @ 0. 160 0. 020 0.041 0. 221 0. 000 0. 465 0.170 0. 635 2.9
EFNVEBENTEA
el ©—0 0.045 0.006 0.019 0.070  0.000 0.074 0.037 0.111
S 3SR 0.040 0,001  0.047 0.088  0.003 0.030 0.048  0.081 0.9
EwE R
Sta. 1 0.74 0. 06 0. 39 1. 2.47 3. 17 1.53 7.17 6.0

% Sta.A-out. Sta.B-out, Sta.C-out DAFANE

—J5, BFNVEBENICEIT S, 3 AROIEHIER/ N A

Lt SN B RO EHESFARMNEIL, DINT0.003kg/day,

DON0.030kg/day. PNT0.048kg/day, TN TO0.081ke/day
Thotz, Tz, TNIZBEL T, EF/VXKEE AN EID
w93, FFVKENEHEEE DG S D AMTEO
B S113% L HE I, TPO40%ITERTIED TS
Moz,

Wiz, EEEJITHRE (Sta.l) b RZET VKHEH
N (Sta.2) DAMEAEEZRTAHAD L, TPTI9%, TNT9
% Thol, Uiid, EAKBICABIEEDRE U Sta.
2k 0 LB TS, 2HIOAMER > TWD I EBNDR
o7, EblT, EFVKMEANOEBMERED < /ME7R3
RO/ & BT A SN TPO AR &L, Sta. 1D
7% EIC b B L ATV, BRI, E7 VK
MLy EREHTH FHETHLEHMAL TND I LG,
EHRNEE~DBHENSD )  OAWMEIEIE. Y
EWEEZBNG, —F. BRITEHRITHREICED -
T, BEOEELREZTHILERY | FICBFERD
DAHMBSta.2 L ) TR > TAFIZHEML T 5
LOEEZ LN,

TN/TPHIZDWT, EF/VEBAR T, 3.4&WIHEON
/PHEBFT D ETEER LV Y R7 40—V FEEDT.21CLL
RBEEMTELS . EFVKEIND D AD 3ARD/NNIE

HAMEDOTN/TPHIZ0.9E & HIZEL , BHIEHERA S
DAMTESRBOMMH T T 7 PACKHLTERED )
VOB LR B2 B AR LWL, —F, El
) THRERDSta. 1 ThE, TN/TPEEIX6.1& L7 L, K
ICEE R DS SAET BT B FIREIC T T, IRAICEHR
DAEFRENRD S TW LA R bz,
AREOFKEEND, EHRBORRBFEANOMBIL, £
AKIRIC AAROTEEI S 22 < T IRHIE R ) & YA 4K
WWEoTY UBAMENTWAZEBNHALNERoT, F
7o IBHORIL A 2 U 72 SR ER R R 2 & D N7 )
LOSRERKND D L x| IR T A WEKIRIZ AT,
EHICY UBARICEH LRSI 2B b E2bND, #
HRIBLLA DR IR RIE T D HEKIFO R Tk
WTh, U IREREOTANINIEET D Z L B3 EE S
T3, EREEHMOERE (TI_FT7 77 =Y
AV kAT AamdEE, DINGHEL Y 35
WhdeXIZRAELRLTVEEZ LR TS, Im
I O G SN AN/PH OBV RBROAMIL, BTN
MBIZBWTC, ZNOOH/IC L AT A a3z EIHTn
SEEELTVWAEEA. EERIC, ZThofIZks74=
DFAD, i RIBCHERIN 5 D VI KR i LI
BWTRD 5N TN B9,

BN OBREMBEE RINT 5 L&, BRLLICLD
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Title
Phosphorus loading from wetland in upper
part of Takkobu River

Abstract
Takkobu River is maximum inflowing river of Lake Takkobu
in Kushiro Moor. We found that phosphorus loading was
biggish in upper part of the river without artificial and
agricultural pollutant including much nutrient. This reason
was that the water with high concentration of phosphorus
exuded from wetland, collected and formed small stream,

then discharged into Takkobu River and its blanch rivers.
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BB T DI  S Ot g O]

=k 3wl
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W kB

#

EHRBEA~OYE 25 OWFREIT, 1 EFOET — &5, /626,000 /y EHEHSH, TRITEEREDN»L

) ~DEFFEHREDK 2 %ITBE 2ro T,

Key Words: EHR#E. IR, ¥R

1 FC®HIC

EEREIZ. EHRERL I b aill & R IE IR
BNZAFAE LT AR AR DOBNEREH TH D, il
RBOFTHIIINL, FHRELL T b aloth &[RRI,
1 kmTIBEZ R T 288 TRMICER L TWVWa,
SN DOFE B HIN LKA EF UT2Rpiz, $IE&J1 oI
KA. FREOFTHEFNIOKKZ M LT, FEEICHRS
ArLBRHONTNWAYY, 22T, Faid, JI)IINLGD
WRIC & 2 RBEEOAREERELRITT 2 1o DICHERE
DR EIZOWT, EE AT,

2 A &

HEHRBOWHITNOAERFE FIZ, BREEHEF (ALE
CEY model ACM-3D) ZHEL, TOHNEZET—4
m %/ — (KADEC-UV) [k L CL05 IR CRisk L7,
HIEHEIE, 2003411 H26 H 5 520044F11 A 25 H £ TD1
ERThY (F=7F L, 4/21,00~5 /11,150 /), 5/24,
210~ 6 /5,14 D, 8 /13,1985~ 8 /23, 16WFDfH]IE /N
o F Y —RREOEHRID ., 105B0OT —2 15 1 RFHE
MCTHEZEE L,

3 MRLEBE

F— LB SN 8mA Ny bERL, O 1IZ14
OB T ORBEORMEBICOWTRLEZ, K—1
OMEBEOBENRYHRETHY, EENE»OORHELZ R
LTW5B, NyT U—FRRIC X5 KHFE %R 221 E
BRI, TTTIRGRE (323 H19FFRE]) Thotz, FOW,
WOAL Ry PR SN0, £ LIRLZEY ., 20
ARy b, AR TH D, LaL, FA Y MEO
WS IEHEAIELRNTH 2 b0E2E LD, W3 &4,
W6 ~8, W9 L10, Wikll~16%, THETNL—2D

AN FEEZDE, KELLIOA Xy MBI E
Tz iz b,

UFE S OWFRIX, ZOWMBICEN»Ho72), ME
MEE S LT, SIBNOKES EFH LEHREBEOK
PEBAIEXICBNIND,

AFREOEMNESHEBMICRIT 5, BT Z2b bt ok
REICHT ARV EDOEIGIF23% &, INEhol, E
HRBHNTOEFRELZ RS S L, EHRBICRATLIE
KEACKT BHNEN 2 & D ik DFLFIE, 2.3% LT
LWH Z LR B, I, KRPEIET S RERIE T & FC

R—1 BHGRA R FOBFREFRE & FHE
#5  UMMAEN  MRRTER  SREN SRR
=D B ®& h m’
(20034F 11/26 RMMAL)

1 2003% 11/30 16 12/3 4 60 192000
2 2004% 1/17 5 717 1 6 285
3 2/8 23 2/9 9 10 3600
4 2/9 22 2/10 1 3 531
5 2/25 14 2/26 2 12 13600
6 4/6 20 49 14 66 109000
7 4/9 17 4/9 18 1 222
8 4/9 19 4/10 14 19 9700
9 4/15 3 415 7 4 1980
10 4/16 5 4/16 6 1 97

(4/21 0B ~ 5/11 1585 Rl
1 5/12 0 5/12 2 2 65
12 5/12 3 512 4 1 40
13 5/12 6 5/12 10 4 837
14 5/12 11 5/12 12 1 451
15 5/12 15 5/12 20 5 726
16 5/13 8 5/13 9 1 21

(5/24 2185 ~ 6/5 148F R
17 8/2 4 8/2 15 1 10700
18 8/10 23 8/11 10 11 6450

(8/13 198§ ~ 8/23 168F Rl
19 8/31 23 9/2 4 29 129000
20 9/8 15 9/9 13 22 74800

(20044 11/25 HMET)

*®UFEOUE I LI B OB A N e R o7, Eio, WK
BOTwic, EIR, FHFRA N McEEE DT
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RES TR EFENR - o= ERE LT, EHIM T
HBH20034FE11A26 H A5 LEMOFHE L W EL RED
STRA L, ERFH EI%26,475,000n /y, ERPHEEI
626,000n’/y L BEH I iz,

APEEHE T OBKEIX, 7 A X ABHHE TER] ©
F—Zn5814mTH Y, FIE L D AR DI METENC &
o, TOHURIT S &b & A OBEKENDIRNHUET
BB, AFEHRARND2004EDENLIKICHTTH,
EIZRDRBEM TH o Tz, FEIT, 2004FD6 H, 7THK
TLOA MR R, T BDA TRMEABI ST
N, AEIOFHARE RiT, BIE L 0 DRER D, WK
BN EABELONTWAHEEMEND D,

Wiz, BWFDA Ry NEIZRTHS E, W20
W5 FTiE, AHROYNE)RIRA TR TEBOIL TV DR
DWW T D, ZHFOFH & HFOFKMHE LT, #IER)I
AR BH->TH, EOBE. MRS OHKIZD2
NHT, WHITBHl SR d o, LaL, B HTH
[T o oA, AT HREMIC X 281881 DK &
BREB~OWHEIER SN, £, LHEICEW T, #
KTHFENL . HEICKRIBKETIRTNS Bid, #Eh
REOHRHIERIZ, EFNSYFITHTTRESRVET
MHBFHICNT TNEL 2%, BRAEBNR LN, #
HRELFOWIBO TR H FICEAETTH L, RHEIC Rl
MMELT B E NI EELZITTNDEEBZELLN, T,
FD X5 R EBBEN TR, EHRBIRHREN NS R

Feb. Mar. Apr.

May Jun. Jul. Aug. Sep. Oct. Nov.

BB LT HITHT T, PIEENFRIBICERAELS Th |
WRABR SNz, Zhik, SIIORELMEIZL T
ML Z S i2Mmz T, MBARKEWDIZK#THLEZED
TRENMED LW Z ERERFEE 2 iz,

ZOHIRO AR BT X, 3ANDIME D, AFET
. EOREFEIIMENOKN S LT 50, EERELE
STV BT H LBEEKOKM S LR 5720, Wik
WIEEL M oTr, AHIC A TRIRBEL 22 H e X
H U728, §IBE)N oK b @A Lf- L. K& efifiA -~ k
GiEe~8) MHERENTz. T DA X MEIEH Db M
DEBEL MDY | RERWTREL o720,

AR E B LAS D F DAL OFFRIZ I B WA X2 B
iE. &TI~2 HANCHIHEE R 14mmEl EORERA & - 7o
Bzl Z o TNz, EHic, EERBRZICHENAES T
b BRI L FEE DB T T O A SRR A & o T B
T, WHRITO X 5z, s Eil iz, LU, 14mm
LLE ORI OFIEIZ 3 - 122 TIZBWT, 4T L
bR BH S D LIFR LR 0Tz, MDD & El
RN OFHIR BT ET ML, 2ok, JIK)Io
KO EFC AP CRHREEEL T 5, LrL, &To
MeRiA X2 RS, ZORDEETCHLWRICETELED
b i, WRICELRWERA XY M v Eh
27,

L LM S, M OSRE, FEZERA N FOE
WA H Y . & IR IR B LT,

— 105 —



LSRR M L ¥ — T #3158 2004

SO G, EHEBIRERE L YR LIS WERERIZ
HBHZLWREBRENE, FhiT, HEOERZ Y, K
REROEELZITCNDEBEILND,

4 B ##

ARAEZFEMT HICHT= 0 BREE B RRE R FALRE
HiX B AR BT OB RIETR, BRE A ARERE
BRI, WEBSRREOHFFCELTIBNEZHE E
L7z, E7o. JIBRETEERERERTEH EARE, (LBEHRR
MECI, HERBORBEFTFCEALT, ZHELIH
HEBEEELE, MLTHEEZRLET,

5 SEXHK

1) = kB3, ), EEPE—, eRtde, 3R
BB E R I BT BHIEE) & ORAIZDOWT,
A ARk F2EE0RINSHREE B4, pl09, 2004,

2) A EERER e v ¥ —, b ST ER LS,
JeHEE ST AR, LKA SERNC BT
BRI A L B0 REICET DHFSE, 2002,

Title
Observation of flow rate of backwater from
Kushiro River into Lake Takkobu

Abstract
From observational data, annual flow rate of the backwater
from Kushiro River to Lake Takkobu was estimated at
626,000nt/year. The flow rate was only 2 % of annual outflow
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Title
Water qualities of Kitami-Horobetsu River

Abstract
Kitami-Horobetsu River was altogether kept clear, though
concentrations of organic carbon and nutrients inclined
increasing at downer part of the river with biggish bred

cattle density of its basin.
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