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po =17 g
ZEE | SPM | SO2 | NOx | _Ox_| SPM | SO2 | NOx | Ox | SPM | SO2 | NOx |_Ox
971%* | 604+ | 313+ | .610** | .979** | 420 | 130 [.490%*| 978**| .109 | .263* | 307+
897+ | 547*+ | 303+ | .445+* | .857%* | .531%* | 244+ | 374+~ | 815%* [ 472~ | 500~
924%* | 3aa4x+| 184 | 441+ | 956** | 620%* | .256* | .336** | 920+ | 578** | .267* | 355+
966** | .620%* | .207++| 210 | 9712+ 655%* | .206%* | 269~ | 931+ 551+ | 108 | 518%*
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1950% | 554%* | 337%x | a82** | .953%x | 493%* | 445%x | 500+ | .919%* | 463%* | .200% | 508**
922%* | 620%* | .158 | .306** | .870%* | .285** | .220% | .205+* | .843%*| 331+* | .330**

1940%* | 608** | .336** | .255% | .964%* | 548** | .305%* | .366** | .948** | 506** | .347** | .338**
944%* .575**- 367** | .944%* | 448 | 302+ | .465** | .933** | 517** | .320%* | .483**

.886** | .536** | .219* | .483** ) .916** | .593** | .268* | .614** | .932** | .606** | .239* | .648**
.933** [ .716™* | .446™* | .485** | .920** | .536™* | .348** | .419** | .848** | .576** | .399** | .613**
.888** | .429** | 161 | .250* | .917** | .492** | .246* | .230* | .821** | .279** | .239* | .344**
.958** | . 728** | .308** | .517** | .963** | .405** | .140 | .611**|.971** | .489** | .081 | .627**
WiHEE EEis LR
EFE | SPM | SO2 Ox | SPM [ SO2 | NOx Ox | SPM | SO2 | NOx
.961** [ .500** .516** ] .966** [ .530** | .244* | .366** ] .936** | .563** | .270*
.800** | .459** .566** | .806** | .310** | .176 .814** [ .251* | .209
.923** [ .250* 400** | .829** | .484** [ .300** | .042 | .870** [ .606**
974** [ 544** .295%* | .886** | .424** [ .291** | 173 | .946** | .604**

2016 2015
AR (S (R (o | |/ (S | R | | |0 (S (N | i

Ox

2014

AT3**

.936** [ .521** [ .414** [ .382** | .832** [ .456** | .299** | .477** | .926** | .261*

.902** | .581** | .258* | .314** | .811** [ .412** | .266* | .203 ] .850** | .356**
.922** [ .538** | .327** [ .307** ] .943** [ .403** | .286** | .266* | .893** | .463** | .153
.948** | .398** | .219* | .203 | .962** | .481** | .252* | .240* | .948** | .108 .038

946%* [ .645%* [ .264* [ .531** ] .967** | .542** | .154 | .629** ] .864** | .560** | .143
917** [ .592** [ .260* [ .545** ] .957** [ .503** | .315** | .547** | .937** | .405** | .157
887** | .343** | .265* | .275* |.923** | .321** | .303** | .234* ] .800** [ .237* | .190
.934** [ . 286** | .021 [ .542**].922**| .154 | -.205 | .561** | .958** | .187 .049

K& N4 L
SPM | SO2 | NOx Ox | SPM | SO2 | NOx Ox | SPM [ SO2 | NOx Ox
984** [ .367** [ .507** [ .206 | .981** [ .335** | .247* [ .409**] .960** | .236*
959** | 153 | .357** | .519** | .873** [ .497** | .372** | .505** | .801** | .094 | .388** | .590**
.961** [ .360** [ .384** [ -.052 | .949** | .424** | .418** | -.005 | .940** | .383** | .408** | -.084
.961** [ .403** | .383** [ .044 | .949** | .501** | .248* | .140

2016 2015
1R (S R | | LR (S R | | (S (R |

il

2014

i [ | e e o e [ [ o e |

.963** [ .469** [ .530** [ .350** | .928** [ .544** | .341** | .416** | .931** | .386™* | .338** | .330**
A74** | 145 | .897** | .390** [ .370** | .309** | .878** | .366** | .320** [ .119

936** | .472** | .434** [ 089 | .939** [ .491** | .256* | .211* |.933** | .601** | .509** | .035

.882** | .403** [ .296** | .077 | .916** [ .254* | .256* | -.045 | .949** | .311**| .302** | .053

2015

835** | 326 | 176 | 569 | .944** | .610%* | .245* | .628** | .918%* | .507** | .334** | .494%*
945%* | 3817 | 482 | 504~ | .945%* | 127 | 556** | 556** | .873** | .527** | .383+* | .504**
.938** | .350* | .379*~ | -.019 | .907** | .250* | .328** | .097 |.890** | .403** [ .410**| .033
975** | .280=* | -.031 | 380~ | .9e6**] -.112 | -013 | 967 ] 334**] -.035 [ 370+

0.824 0.8~0.6 06~04 0.45K 1
O MEBRREIS 1% KETHEE > HEERHMIE 5% KETHE

2016
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* 2 D
ES A+ e
= X X X X X X
ZEE | SPM | SO2 | NOx | Ox_| SPM | SO2 | NOx | Ox | SPM | 502 | NOx | O
% | 951 | 449+ | 375+ | 379~ | .980%* | .366*~ | .109 | .490%* | .974%* | 364+ | .330% | 370**
Y = I 532 | 2247 | 650~ | 8347+ | 375~ | 339~ | 508** | 811** | 343" | 389" | 566**
Q k| 943+ | .208~~ | 230~ | 348+ | .040%* | 482+* | 489%* | .005 | .954** | 600%* | .566** | -.082
& [ 9707+ | 517** | 373+ 312|105 |.oer+*| 486 208 [
g5 | 945+ | 436* | -.058 | .450%* | .954%* | .60+ | .204*= | 482+ | .929%* | .434%* | 285% | .479%*
9 = [ 8577+ 339~ 261* | .919%* | 499%* | .359** | 351 | .924%* | 526%* | .488** | 287+
Q #k | .936%* | 534x* | 315+ | 251 | .00g** | 564** | 423** | 165 | .967** | .497** | .450%*| 167
2 | 929+ | 4500+ | 315+ | 231% | .919%* | 387+ | 343+ | 045 |.928%*| 375+ | 420%] -.066
# | 8317 | 500%+ | 340~ | 55g** | .950%* [ 527+ | 221 | 534%* | .916%* | .663%* | .345% | 508**
S B | .905%* | 517+~ | 516 | .631** | .935%* | 573~ | 201~ | .711%* | .960%* | 394~ | 323+ | .702**
Q k| 876%=| 370~ | 280+ | 140 | .899%* | 455%* | .470%* | -.033 | .828** | 208** | .473** | -.022
& [Lgraxx| 220+ | 173 | su7x=] 957%* | 301+ | 072 | 421+ ] .954%* [ .600%* | 566** | -.082
i FRAE /P8R
ZEE | SPM | SO2 | NOX | _Ox_] SPM | 502 | NOx | Ox
7 | .966%* | .303** | .275% | .326** | .936** | .364** | .320%* | .335**
S 3 | 802 | 458"~ | 262 | 633" | .636** | 253~ | .433** | 604**
Q %k | .885%* | 248~ | 48ax| -.089 | .812%* [ 477+ | 451+ | 043
& | .938** | 331~ | 251+ 857 5760 | 31| 218
# | 917 | 536* | 268+ | .453+* | .817x | 575%+ | 349+ | 468+
Y T [ 9007+ | 364>~ | 312~ | 219+ | .841**| 389~ | .236* | 207
Q #k | 8517+ | 379+~ | 286** | 206 | .919%* | 513%* | 383+ | 278**
£ | .890%* | 309+ | 391+ | -.064 | .942%* | 537+ 283+ | 139
% | 934 | 565+ | 280+ | 523+* | ga7+x [ 617+ | 344+ | 51g**
o B | 9177 | 590 632%* | .912% | 304+ | 281+ | 614%*
Q #[985%*| 100 [.371%| 064 |.889% | 278+ [ 410%*| 147
& [Lo17**| 236 | -.024 | 425+ 929** | 300%* | -.026 [ .481**
REIG VR
A SO2 | NOX |_Ox ] SPM | SO2 | NOx | _Ox | SPM | SO2 | NOx |_Ox
327+ | .279%* | .97a*+ | 350+ | -.046 | .436%* | .972x [ 249% | 394+ | 397%*
> 433** | 626" | .917*+ | .375%~ | .481%* [ .697** | .896** | 015 | .275%* | 5og*+
I 505+* | -.031 [ .935% | a78** | aa0%+| 156 | 947+ | 561+ | 623 | 014
361+ | 006 [ 943+ | 441+ | 456%* | 205 | .922%* | 520+ | .480%] -.026
205 | 440+ | .9a4x=[ 381+ | 061 | 530%* | .944%* | 300%* | 261+ [ 484**
ut 210% | .218* | .904** | 249+ | 488**| 304 | .901**| 066 | .330%*| .201
I 241* | 204 | .901%* | 557**| 188 | .439%* | .921%* [ 381+ [ 428+ 218+
293+ | -.0a8 | .917** | 597>+ | .aa0%+] 188 | 902+ | 522** -.071
364 | 525~ | 887+ | 571~*| 221~ | 525~ |.914+| 143 [JL476™"
S 368+ | 658+~ | .915% | 383+ | .492%* | .705+* | 945+ | 158 | 120 | 611**
I 504%* | -.053 | .858** | 418+ | 221 | 170 |.882**| 162 | 501 | .047
100 | 446 010~] 074 | 520 934 ] 301++[ 208+ [ 273~
0.8L4 Lk 0.8~0.6 0.6~0.4 0.4K
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Status of the achievement for air quality standards of PM, s in Nagasaki Prefecture
Masataka DOI

A number of PM2 s monitoring sites are eighteen in Nagasaki prefecture. We report status of the achievement for
air quality standard of PM_s , and correlation between daily PM; s and other air pollutants (SPM, SOz, NOy, Ox)
about the past three years.

In the result, monitoring sites achieved air quality standard of PM2s is increased with age, fourteen out of eighteen
(achievement percentage is 78%) for the year 2016. PM, s concentration is directly correlated to SPM, but is poor to
gaseous pollutants (SOz, NOx, Oy).

Key words : particulate matter, atmospheric environmental monitoring, correlation analysis
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Culture Experiment of a Fresh-water Bivalve Hyriopsis schlegelii Regulating
Reservoir originating from Isahaya-Bay Land Reclamation

Tomoyuki KASUYA, Hiroomi JINNO

A fresh-water bivalve Hyriopsis schlegelii was released directly and bred in the sediment of a
pond enclosed by reed bed in the regulating reservoir of the Isahaya-Bay Reclamation Project.
A survival rate of the bivalve ranged from 20% to 85%, and a high instantaneous mortality rate
(% d?') was observed in August and September. Regression analysis between an
instantaneous mortality rate and environmental variables indicates that water temperature and the
occurrence frequency of northerly and north-northwesterly wind influence the survival of the
bivalve in the regulating reservoir. High survival rate obtained from St.1 was probably caused
by a surrounding reed-hedge weakening waves. The distance from the border of the pond also
seems to influence the survival of the bivalve.

Key words: Bivalves, water purification, reed bed
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Characteristics of COD and its related Matters, on inner Area of Omura Bay,
Nagasaki

Tomoyuki KASUYA

Chemical oxygen demand (COD) and its related matters of seawater were measured once a month at
two stations of Iwaizaki-oki and Kuyamakou-oki in Tsumizu Bay, situated in innermost part of Omura,
Bay in September and January from 2011 to 2017. The concentration of nutrients were higher at St.
Kuyamakou-oki near the estuary of Higashi-ookawa River than that at St. Iwaizaki-oki, indicated the
inflow of nutrients from rivers. Seventy to 88 % in COD was present as a dissolved COD (D-COD).
In Kuyamakou-oki, a significant relationship was observed between D-COD and a dissolved
organic carbon (DOC). In addition, because the significant, negative relationship was also observed
between D-COD and salinity of seawater, the DOC in Kuyamakou-oki seems to originate partly from
inland water. Nutrients and a ratio of a dissolved inorganic phosphorus to a total phosphorus were
higher in summer than in winter at both stations, which suggests that water-mass including a
high concentration of nutrients released from the sediments, due to hypoxic or anoxic water developing
in bottom water, was transported into inner area of Omura Bay.

Key words: dissolved organic matter, Tsumizu Bay, transparency, phytoplankton
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ZNHDOZEDS | BRI E DA ST, COD i
FER ERLTWDEBZ D, £, EOEKTIL 9 A
5 FIZ ERDRABITEAN, IR0 NHeN OFEREIFHTC,
BEEDSNOERPEEZ FD TODHLDEEZ HND,
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VT AEFBRFIIRE IR | BRI DO FEEDS NS 7
BN O KAN) AN T 22 LM UIX LI REGERS
TN, EHN T BRGOFEREE b,

() Chla
Chl.a DKEFIASEREA 21 | TRT, miEebic b
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DLEORF UM 15, 9 A5 HOLOEH 7=, it
EVMEEZ2S72 9 H 5 HOZOSHEOREF (110pg/L) 12
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RED EADPHERSI, BREREDERBITA LB X
HD,
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ZORREETEDDLE, FRIE 20% I F-> TS 9,
Lt%1E, R E DT B R AR T3 D
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BREBEIRMEENFTE & #—FT# 62, (2016) 3L
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Water Quality of River Basins of the Regulating Reservoir
originated from Isahaya Bay Land Reclamation (2016)

Nobutaka URA,Hirooki JINNO,Chiaki TAMAYA and Yasuo YAMAUCHI

Because environmental standards aren't achieved up to now at the regulating reservoir originated from state-operated
business of Isahaya Bay land reclamation, the environment-friendly agriculture, such as shallow water puddling, has been
performed based on the 2nd period action plan for preservation and creation the water-front environment of regulating
reservoir originated from Isahaya Bay land reclamation. Water survey was performed at the sluices which are the most
downstream of Isahaya polder and Yamada polder and the upper reaches about the load poured from their polders to verify
the effectiveness of this environment-friendly agriculture. It was confirmed that the load such as a suspended solid, a
chemical oxygen demand, a total nitrogen and a total phosphorus is flowing into the regulating reservoir with high
concentration in May to June in particular from a result of the investigation. Because the sluices had a high concentration of a
chemical oxygen demand, a suspended solid and a total phosphorus compared with the upper reaches, the basal fertilizer and
the puddling in rice paddies in a basin are considered as a factor of the load. It is thought that the environment-friendly
agriculture which involves the proper quality is necessary to improve the water quality of the regulating reservoir from now
on.

Key words: Isahaya Bay, Regulating Reservoir, Land Reclamation
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Bl B2 Bl AEA )] A B 0 PE  [LIH25
DOC (mgC/L ) 2.16 2.02 0.59 134 1.46 3.55 1.53
POC (mgC/L) 3.58 4.22 0.23 1.00 0.84 3.76 2.05
EATREFIE (%) 38 34 74 61 61 49 46
R THEE] S (%) 62 66 26 39 39 51 54
F< 2 SIS ORISR # 3 HEIFOHTHER
SS TN TP son7qia ¥4 REIRERE R AR
SS (E#0) 1.508
TN 0.2919 SS 0.033 0.607**
T-P 064257 00990 Jaa’ ()L a 0.045 0.441**
yan7qna | 04127 Q1176 04884 R 2R 0.768**
*:p <005, **:p<001 **:p <001

(2) B R A R L - B

BRI K OIS A B 3 (TR, i
MU D8 ke TOC RS 3.29 mgC/L
(SD =056 mgC/L, n = 8) Th-7=, #5yfitt: TOC
ST, ST 36 ~ 81 %, {1)IIT 28 ~ 69 %,
FEFC 35 ~T71 % Cohb, Fis&h, )11, fbfEcf
Ba7= 3 e -7 (p > 0.05 ;Tukey-HSD) , ZEEiBIIIC
HTHZHE, TOC BEME A G 11,2 H | i
JI:8 H | bl :5,8 A) 135 TOC EI5 75 Euighy
B 72> T DA,

ZRERIC AT HD L, ot DOC HIGiE 33~
84 %, o POC #1513 16 ~ 86 % THY, )y
fit: DOC EIEOZEEND FiH3 NED 0Tz, FRI R
DM DOC L 1.25 g/l ~ 1.72mg/L. &
Syt DOC #1581 62 ~ 84 %D#aFH THER L TV,
BEND/INSNZED DD (K 4), —T7., FEEOEE Y
filt: POC #2F£1% 1.30 mg/lLl ~ 2.57 mg/L, &3tk
POC #1413 25 ~ 79 %D#iPHTHESL Tk, 2
T EDEFHRREN T (K 5) , ZOBEAITEEE DR
TAGE Y72 EOOWRA CHIREE T,

HEOREROIEEHRE N POC &7 /KA H &
DEIRAEFITLZA, Gyt POC JREE T ma 7 ¢
Jb a LR OEBE (r = 0.777 , p < 0.01) 2380, 7=,
etk POC JERE1T SS E58 ARSI (r = 0.967 , p <
0.01) 38o7= (X1 6) . DFED, 772 7N AT
GO RIZAARE THY | TR HITAVIAT RREE R
BE T ORI A AR T D &
Bz 55, LnL, 7ara> )L a L iR POC
TR ZH 55V VFEES (r = 0455, p < 0.05) 23&0 | )~
TN D RN AT U TR L
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28

58 88 11AR 118

Bl 2
4 oyt DOC e - Ele (ki)

TWDZELEZ DI, 7238, {ERTD W) IER - CHER
LW T T 7 b DESIRRBRN D | B
Microcystis spp.}% OVEE#E Melosira spp.d4:=451iF 120
H#%D POC #1750 13~33 W THHZEAHREL T
Wh, Fo, iHD DX EEH ORI 72 ki
Staurastrum  arctiscon. D=3 fiaRERA L | A= et
5 200 H1% POC 747303 31 % ThHZEaHEL
TU5,

PERAEPEDNE S 70 LI A ) (TOC) IREED EHA
RENDH, W7 T 7 AT I G 5 iR Cn D
7o, #ofiit TOC HIGIHE b Emcdhd, & 4
(a7 b a REOSHTERE R, yanT 4L a
BENRbEOA GRggh:2 A )11:8 H, &0 &b
FEFH:5 A (L 2 B4EfY:8 A) OF —X & TEA
LW, 2B AIZBIAENE o ROy
fiRE TOC ENAI T HAANERLS 72 > TND T LK 3 70 D7k
IRHLD,

2R SR 8A

os]

FEH

ABFFE CLEFHE L K OV D itk A R D 32
HEf % H BN RV R AT o T, AR
DD EL AL E% 100 B BICERET 2%
B RME AT E BT L T2 A i HEy fifit
TOC #4174 3.29 mgC/L (SD = 0.56 mgC/L, n =
8) . Ht/yfit: TOC HA1%£ 36 ~ 81 % Th-o7z,

Gyt POC JREEEaa7 v a IR, #i it
POC JREEL SS (21388 BN o 7= Z b | A~
T U NATERRIN G SR A TRV | T B
FUAT IR 5 E BT DIV IR X s e )y i
AR CHDHEEZ DI, LinL, Zaa” )L ajgiE
CEE iR POC JREEIZHEI ARSI (r = 0455 , p <
0.05) 2350, K7 T2 27 N 55RO — 50 TS
FHE U CRRAFT 5 TREMED RS LT,

HeyfiRtEDOCEIA (%)
POCiE (mgC/L)
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BRBL RN ZE & > X — P62,

(2016) ML
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AU
4
2
0
5H 88 118 2R 58 8A 11A 2R
Bl B2
5 it POC JREE - HI1E (Fiih)
120
100 °
B r=0.777
= 80
E: p<0.01 .
e [ ]
S 60 -
N e
g 40 ”,"—’ °
S0t ° o_,'/"/ °
° 2 . ¢
0 e L L L
0 1 2 3 4
553 fitEPOCHE £ (mgC/L)
150 - .
° ’,/ °
120 + r=0.967 ° gl
Q/
- p<0.01 ° 7 .
J 90 e
S 0.6
£ L7
% 60 b
n o e
30 ..‘/.
[ ]
~® o
0 A n 1
0 1 2 3
Wy ARPEPOCH FE (mgC/L)
X6 #E-5rfr POC LFHEE
i’% 4 75”37/(/1/ a ?)i%}_g (uglL)
T ool HiiF
Bl B2 B KB HBI RO&E (LW25
58 24 21 <05 1 30 100 13
84 13 13 315} 20 6.7 17 37
114 15 24 <05 0.9 <0.5 73 0.5
28 7 69 <0.5 05 42 74 6.7

A Bl T A IREE K OV OFERSG OHIEE
ST BRI EA T 723 SR 531
Rtk (BEAMBOEE | —RITHEAR T MVESE) OB
SRR (REIRE S HTER) DY R U7 S AT
O ELIFHEEZ BT HAFFEA1 TV, SR AR 31 )
DS RMATHEIR L Z DU TRV EERI HYREL TV
TETHD,

R

oy fiRtEPOCEIA (%)
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7236 ARZEN TR ERFZET R AR AR 2 D1k %
PASHMAIB D KBV LI BT 2478 Rk 28, 29 4F
FE) | LU CHEMLIZFRED VAL 28 FET —X&FEl0
7LD THD,

& & X #
1) B ®EiE: EEALIC s 2 K
(NOM) D3 ikt | EICA, 17(2-3) , 102-111
(2012)
2) A muklE: BRI A2 & O T AR
FDEEREWD KEIGEAN = A LZDNT |, B IREE
EWIBRERI e 2 — gt |, 6, 25-35
(2009)
3) —ME I EEMICHER T AT T s D
MR A 3 L O E A RO BB |, A
IRALEA WS 49(2) |, 65-74, (2013)
4) ZH RRAERNED AL 3T D EE AT )
(2RI H eI (B |, )RR B
— e EE 52,16, (2015)
5) FHEF ZHTIEA RS T R K B SR A
H(2014 R | RiRRERBERERITE L 2 —PT
60,8592, (2014)

,66,

BRI e o Z — T 62,

6) Vel AVEE NI 31T D AR IR
ELTOD TOC DEEN: | BKFRHMERE | 78 , 59-65
(2017)

7) KH BIED UESER R L E RINAA |, R
REZAfT RS, (2008)

8) JUNBBRAR—L—Y BREE=2Y 7 KEH
http:/iww.maff.go.jp/kyusyu/seibibu/info/20060823.html
9) KRB —L_— AR KR KE W E RS
X
http:/Amww.pref.ibaraki.jp/seikatsukankyo/kantai/suishitsu/
water/kokyoyosuiiki.html

10) FEERB—LN— NI O R KD
IS R s &
https.//Amwww.pref.chiba.lg.jp/suiho/kasentou/koukyouyous
ui/

11) fERT BERIFD WK 7T 2 7 S DRI 53 fid
WRRICIITD, AEMOEBIOMROZ L , BAR
Pk Rarifi s 54 | 120, (2005)

12) FH O riEs s EEIWMICEER T kR
Staurastrum  arctiscon (Desmidiaceae) O 4= 73 fRRFEIC
BI9DHIE | KEREE 256 |, 87,103-109, (2014)

(2016) ML



BRELPREENIZEE > X — P62,  (2016) X

Characteristics of Organic Matter in and around Isahaya Bay Regulating Reservoir:
Understanding of the Actual Condition about Refractory Organic Matter

Hirooki JINNO,Nobutaka URA and Yasuo YAMAUCHI

Long-term biodegradation test was conducted in order to investigate characteristics of organic matter in and around
Isahaya Bay Regulating Reservoir. As a result, it was revealed that the concentration of TOC became constant by 100
days after start of the test. The ratio of refractory organic matter was 36 % to 81 %. Though there was seasonal
variation of the ratio of refractory organic matter, there was no significant difference in the ratios between Isahaya Bay
Regulating Reservoir and the basin. From the point of view of existence form, variability of refractory POC was much
greater than DOC. The correlation between easily degradable POC and chlorophyll a as well as between refractory
POC and suspended substance were very well, hence it seems that organic matter from phytoplankton is relatively
easy to degrade, also that from bottom mud and suspended matter from the basin is relatively refractory.

Key words: Isahaya Bay, regulating reservoir, refractory organic matter
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EIR IR B B (i ge o 2 —FTi 62, (2016) #C

AR TP A AT | A B Tietel 05 | B At SR

TR, LY BRA, T (ReE P

IR

RIS TR AT D3 LT AR INCIRONTRZEHR, 20 AOARTES S WA IR E B L, K
HiA L O Tt KEl 22 8T, AR S EOBEREHEEL . ZOHI TR ANV NSRRI OV TE

2T, A ORER, ZRORERLRDE RO HEOFTITH -, 7l

HE, 2 ACFRIERREREDIREN

RIS D2 EDMERS AL, BUERVAREIL COD /=y T DERDHEEDII) FEAIC L DRIRE AR

ThHEBEZBII,

BEFRITOWTIL, FIHIORBUNORIIECHEESEL O BIEAVRIRS L, 72 A DDOR RS LEE

bz, 61T, WEAEREDIERALAT ORI I DT AR AEDFIR L7825 TNODZEDHERS IV, 2D X778

T A A FASEIR IR LELEE Z BTz,

F—U— R RS TR, ST, KE, SR

IF C & IC

R 20 ARFEICSE T L2 EE 3 RIS THRF I -
TR S AV FRE (A ) 1| R ) 7Kk 380 1, SRk
21F1 H 16 H RIRIREREAT 52 THIE B FEAL,
VA VEANCHRE S AUz, SRk 20 AFRREDARE, [ B,
728 ORIRHERECI 55 2 HABURIE 140 5 i Akl
BREEDORAELAIE DT OITEYFHE | IZHESEKE
PRER R ICHEROMA TEIZ2, RICERBE R UEA 2K
TETWRW, FRIT, VA (T-P) 12OV TiE, BRET A
YEE D 2 5% ERIDL L THBL TS Y,

FREE L A~ITARB N DIED>, /DD FEAL T
WD, EEHRAE T EEDOEL TR THLILMNE
BURIE, R RB T K E RS B OE R
LT, BRI LD AMBEEFLD TD, JrIE, Ak 28
EEETUN R EUR ZERt 2 (E B TR B ) &
L CARBINZIRANTRZEFH (T-N) | T-P DA & F
WA BN B U, ARE R L OF Ttz & =]
FTHILECTAMPEEDEREHEE LI YeZATZN, £
DOfEFRAETLIT, ZO R TR R 723 R I DT
BELT,

E N IS
1 B ARG O E
TN REBUR S AT B OO TZDIAT > TWDIR
NN OREFAERE RO —EF AR 23 FEND 27
FEOFHEEL T 114, AP IETROME
AR DO BR AL VEE A R E BRI TWD, K12, L
WRBURDN EL O 1A )Ttk A B2, b

HIERFE ZR 8 (COD) , T-N,T-P &b IR M k)N
LEFRE S HDD0, HSETHLIFE RN LAHEE T
BV, BARH R OT-DIZIE, FER B ERA AS %
EThD,

HINNATRIL, TEFPLIAT 28 B EF 70
HIMAT 2T BN OETRIZHIZ>TND, TNEh
DEARD T-N & T-P DYREED H ZE DAL 23
FEFENG 2T FEEDIEIHEE LT 2 1R g, TN,
A TN IR T T-P IRED SV, A
JI, TR Ok fEIL, i 9.90 km?, 5.15
km? T2 3, FlkmfgIz x5 T-P SERETHY,
ERICSES FRARIERPAAET DT B Tihkz | A
AR B R S R G IR E LT,

T s, FI2 i, K S TRIAS TERY,
B BT IRV LS BEEENEAII TR
TWD, £7o, FANCBLMfERH AL EfL 7225,
B B 3 SOFAJREL T, L7 M, BN
B TET, (M 3)

2 TRIIKEHA

(1) FEFESE

(a) RSN O

KREFRAER R, THIIARRO R BiROT-DH
(A) BT~ B, C, F, 3RO B H i s T
~D,E Hif L7, 7o, C, E HURIXE) DA i E
HIOHS THD, (X 3)

) E R TR AN T TH 7203, RICH RIS
HEFEL 72 LW BITHEAE DR Do T, T2, EREEVEE
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TARHBAS>TVE, (1K 4)

(b) FAEH

W RN R D mR A AR 578012 2016 4 5 A ~
11 A ETOHMITIT, AIEEZeBRY B IR 72 120
R ICRT 9 152U 7-, S0 H &5 5 B Tl . Cfl
WS 7= pok & (BL R TR & SRR 1Tk D &80, 5
H 31 H(Omm).6 4 9H (5mm).13 A (2.5mm) .
16 H (5.5mm). 21 H (1.5mm). 9 A 7 H (Omm)
12 H (98mm), 10 A 17 H (13.5bmm)., 11 H 14
H (24.5mm) . BEAKELFHEH ., ZREOKREZEK 5
LT,

(c) KEHH

ATRERBETE B L OB L C T REATIEI
Ko THHTLT,

COD (Ji#fE (4 COD LiAfFHE COD D7) | 817
&), T-N, T-P, 7 E=7 %55 (NH -N) | AEfatEZE
F# (NOs -N) | HEfHfERrEZE3R (NO2 -N) | PO2-P. V1
WyE & (SS) liFE A (Cl7), 7ur7q/La(Chla).
IKSEA AP (pH)

3 K[ (AR A

(1) EFEE

A HS R CIZT T 5 i, S ESERFLEL,
D M EFRISUT 3K RO H AR E T 2720 A
RO R Z D~ 9[a| L7z, FAEH R ONLE
#[X 6 \ZRLT,

A HiR R A A SRR

2016 4 6 A 16 H (5.5mm). 20 H (59mm). 22 H
(177.5mm). 7 A 13 H (21.5mm) . 9 A 12 H (98mm) .
11 A 14 H (24.5mm)

D B A A

2016 4 7 H 13 H (21.5mm). 9 A 12 H (98mm) .
11 A 14 H (24.5mm)

A ENZDOWTIE, BRI RO DK %
BiHURERR L . 8K KB T (X 7 7 ANE) o OB
BHEARR A FEMLT,

BRRUVEE
1 TR AR R
COD, T-N, T-P, SS, Chla, pH {22\ Tl #iZ H
TE& HARRNCK TSR LT, NOs N NOz =N,
NH4*-N, PO&-P (2O T, Hm e, 7 A A X
BIT/RLT, LR, AT A ANl L7 D MBI C B 42
T %,

EIR IR B B (i ge o 2 —FTi 62, (2016) #C

(1) B D HEER

9 H 12 HiZ, KEMAA FMLIZ0E D2 Thieh
2\ K B (98mm) SIS LT,

ZDOLED COD IFMOFHAE A L~ 2HLE TRV
iz R, D OBREREDEIS B E Tz, F2 TP,
SSIZOWTH[AIRED I Z7R L, FFIZ SS Ti, B, C,
D. F #15C 100mg/L ZH 2 D EiREE R LT,

ZOHOBMIMEREE (X 9)I1CkHe, KHmEED,
BRI LI ~FEA LT T k> T A EL T
Wz,

HSRNTH AL, B #SIZRL T C I3
JEHE COD 78 64%. SS 7% 49%J8/V L TV %, B #1572
5 C HRIZE T IFEORIA T2, B0
JINDT RN B LT KA LD 7 AV H— 5 e
EEZBND, T2, IRIFHE COD 1% 48%i8i/ 0L, NO,~
-N. NHz*-N, PO2-P |22\ T B HiSH 5 C HiSIC
EDHWFE TR L TNDZEND, M DOERITZ I
TEH L CODIAEMBR L DA 0 iR B i
FDHREBWINDORELFIEL TODHEE X HILD,

FHEHFTH O 6 H 20 HIZ 59mm DK RIS
7z 6 A 21 HOFERRIZFHBWTH, COD, T-P, SS
DEVMEMANZ ST,

T-P. POZ-P (22T, Hiff4 1@ T D~E DR
JNZ AR FRIIARTED A~C T4 DV DR
FEMENVMEZ/RUTZ28, 6 H 21 BIZIXFRCEVRE L
ol

ZOEHT, BEOWII~DFAIL, mWIRED
COD., T-P, SS Z i ~MAG T D E K L7205, 4 EID
AT, FRINARGED EFinbREmRIZ Lo T BT
ATHZER, TBIRIROV A2l BT
HEEZ LN,

ZIVETIZ, PR KIS T DRI L D1
AT 2NT, ERACFRL C&7= 99 28, 4RO
T, RS ORI XD COD, T-P, SS 5DIRED
WD RS BT Z WD | IR P 1% 3
HRIREL THE CThHDHEE XD,

BRHRRE DM D FR L i R &L Tl N —Tmy
TEAEEL TETRY, hx—ray T on T, [
2 R 8 T e R it AGA BR B DR 2 LA TE DT
OATENGHE | IZI1T D% R B L LT, K ITHEOAE
WTCEIZEZATHD, — IV TR D3R F i D
RULOX R AT 2 CODIEGA T I Th R IR 1] 45
DU E N LEIR PR RO TRY | 5] & % 5%
ERRDOLND,
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ARIOFAE Tl ROARTADH-T2, 9 HOREMRIZK
AR SRR ICOW TR, A=y AT, %
SN VT FE A e i = 2 12 L2 [ 5 O A B G E 0
W S DR N L F D,

(2) MNESCRERIC L DTN

T-N. NO; -N (22T, #iffAmr <, 7)1 k-
D D HLED b mV ME AR L, D HUS EiciEk) 5
DEFZAMMPEEL TNDHIENE 2B, NO; -N
OfeEfiElL6 A 16 H o D #ATHY, FiER DR
R RIS IS,

T-NJREE, NOs-N L LB 12, D Hisin s Fiilo E,
F #2723 TR T HHAIZHY | e b O RiEE
RPN LOLEEDNLN, B @~ L
&7,

FBIATRO R EifT-oMo A #S TIERbBIEN
ETHY, B, C HRE it 7 ~mh-> TR [N
Uiz, ZAUE, ARLEL DD A S O 72O HIC B D
BOLTEFCHESNTZLOO, Ji FIZHEV, KHEZ%
MHERDOMANAW Db ST=T2EE 2 Hib,

C HUS OB IXAVRIERTO E HS OB E LKL,
THO F M CBHIShAEFRRE X D~E 74D
PSPPI OSBRI KENZ D57,

9 A 7 HOE, F #i/50 T-N #E£1%, 10mg/L P &
v MEZ R, BEIRORCTHD 7 H THH5 8 H
THRIFECTEEF-T-ME/HN e FHEB D 2 BRlO 9 A
5 HIZ 50 mm L EDORERA®H-72ZE T, FidsnH0
BRTOBMPECT-LOLE 2 NS,

FROHAR—Tay =T MTIE, FEAR RS B
i OMIAREE R, ESImECTO LR ICE
WK T 2ZEDRENTRY, ERARELTHD
N—=ray T IIHNTHD,

72%5 . A HILSSO F MU TIE, IR 2235 NO, -N,
NH4-N 2@ S TR0, 2NN OEBERED G,
BRI K OB MR EINT,

(3) LA RE

9 A 7 HDF HuE D T-N Ji BV XA A T Hh A e A1
ZRUTZAS, NOs -N RFE 1L, 2.0 mg/L & EEEAO{KAE <
BT, ZOMEIE EiEo D #5 (6.1 mg/L) KoL
WHZEE pH 23 8.9 & EFLTWZEND, ZOHD
T-N OE IOV TIE NOs -N 20 428 7=
VIR DYEFED RN E Z DAL,

7 Z 0 7 DHTEDOFEIEE 725 Chla REIZD
Wi, HiRIABU T, 72t ThD A HIS D =L ME

EIR IR B B (i ge o 2 —FTi 62, (2016) #C

Mz/R~L7=, 5 H31H.6 A9 H,10 A 17 HIZ, pH9
ZHZTEY, ERLNEAEERH -T2 EMRIBS L
%, 10 A 17 HIZ, Fitflo B, C #ist Chla #EN
< BRI K AR 2L Q22 E 2 R LTz,
B HuSAHEOKEITA RN, [ZoHEkIE Efirs0
EHRVADORHRIZEY | JEEI DR EFETESIT,
Y A RO D T BRSO DO ARTEAICLYEE
F U REDREL BAREILORETHD S, 151K
W ChAHT=DIZ, KR LA B S ERE KT L, 10
H 17 H O IO\ CEE DY A <R3 B D,

T A IBROER Th 28 BE I I IEAL
JRWHFE CHIGE T 2282 Bh I3 5720 D3R EL T
VL /NS O 72 60 BN T OO K [ D ENE 72 E N 3D
ThiHEBEZBND,

(4) R &EEEo HERT

TR PRI O H R CIE, 6 A O R AIZIE A&
WEMSNTEY, 6 H 16 HOKEREDE, A&
MEMESNTNDOZEfEBLT, (1K 10, 12)

HEZ TS, FIZAKRZ AL T LA THHERD
FREIE, MERITHEOFRY BOEKEHAEL D,
ZZ T 2 WIB RS il KL R B OR 2L
B DOT= OFTENGHE | CIEFR R iRk o /K H i FE
@ 50% (1,320ha) CTH#E /KL H 2B T 55 1ETHD
[EARRE ) ZETHZE% BEICE T 0D,
(BRI JE A H s BREE R R R HEE TRt )
DW|BITEDE, VR 27 FFE O EFKIT 133%
(1,750ha) 72> TW%,

6 H 13 HOKEMAERI TIT, A HLS5H7K H
HATE T 2WFE T, WY DIsIEL/2% SS A 12mg/L
5 83.7 mg/L IZEYD REDFENRIBS T,

72721, B HiSHS C HiLAS ~FE5iBFE Tl 10.8mg/L
25 4.0 mg/l B LTz, 2, RIRO IR D
KRR AIRDT 42 —E720 SS 3% 797 LT
WizizhEE 2 Bns,

F2, HEBIR AR TIX A 12 H OREMIc IS
T, KVEVRED SS #H 7672,

2B, TBAKROPEOTWA AP HEDHILTNDEDA
TIEHDLA, AR, K11 IR L2ioic, —H#Bik
KEZFBIZL TRAZEFERL TODKES B
77

2 [ (B AT IR A ) 2R
(1) A it BRI DU T

-70 -



No. 1~No. 5 {ZE8IF B/ 37T ARNDORE RE2FK 2 1R
L7z, F72.6 H 20 H72E | FERRRFOFRA T, FIAMMH
REMLD TR 2RI L35 No. 4 7°5 No. 2
T No. 1 ~Lifid, No. 3 1% No. 2 DFRINLA
L CNWAZEa R LT,

6 H 16 H:6 H 20 HOFRAIZH1F2 No. 1 s T
D PO -P LT 4 ppm FREEL B, EHIC9 H 12 HIZ
1% 10 ppm Lfch @7 o7, ZOMEND A HS A~
INTHEETTODEEDOD, No. 1 ~EFiAL F A% K
2 A MR A~DV DG L7 o TD LT,

7 H 13 H OFKERZIE No. 5 #1258\ T COD
JE£ 150 ppm, PO,%-P % 10 ppm, NH,*-N % 20 ppm
béﬁ‘% ZE<, BRSO BRSO, &

DEBELEZ LN,

(2) D H1) Eﬂ?ﬁﬂi ZONT

No. 6, No. 7 |\ZEBF 5/ 7T AMDFEREF 3 1R
L7z, Ml No. 7255 No. 6 ~fH FAHZENHERS
72

7H 13 HE11 A 14 HOFRAEIZI1T% No. 7 HIAT
® NO3z -N #2115 ppm, 10 ppm EE<, SHIZ No. 7
S TONO, -NFFEILS ppm <720, T B 1L
D ~DEFZEDOHIETTE/R>TND, F2, 3 HOFHEE
% NH N 23RS, FFI2 No. 7 H#isD 9 A 12 H
11 A 14 BiIZENZ£40 1 ppm & 2 ppm EEVMETH >
7o No. 7 SO EFIITEEPFIETHIENLZED
-2 VN3V e

F &EH

RS T AR A~TRA T DI D6 | KB
RUNT T-N, T-P OARF &S FEWABIFRICER L,
VI e ) e e e i L s R N G = R o /AN = 2
R ZHEEL . 2O IR CRACZH A5 R IZ DN T
BT,

1 BEmicEs e

5 H25 11 A £C, 9 BIOFRE T, &b @\ O BKED
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Water Quality Investigation of Chidori River in Nagasaki Prefecture

Chiaki TAMAYA, Yasuo YAMAUCHI, Nobutaka URA, Hirooki JINNO

Key words: Isahaya Bay land reclamation regulation land, inflow river, water quality, load source

We aimed at Ariake river basin which has a high loading amount of the nitrogen and the phosphorus
following Honmyo-gawa as the river poured into Isahaya bay reclamation detention pond. We conducted
water quality survey and a patrol investigation and infered the factor by which a load increases to consider

about a necessary measure for this area.

It was confirmed that SS, T-P and COD become the very high

density with soil loss with much precipitations and plowing. So settling basins and vegetation should be
strengthened in this area. About the whole nitrogen, the relation with the fertilization and the stockbreeding
trade was suggested and proper nitrogen management seemed necessary. It was suggested that activation of
the inner production in a reservoir causes water bloom, so an eutrophication measure in a reservoir seemed to

be necessary.
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F R BB (R Fe o & — P 62, (2016) T

2 AL EWIZBITB Ny 7T ANE R

2016/6/16 [k 5.5mm 2016/7/13 fEkf  21.5mm
No.1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5
PO, >-P(ppm) 38 - B B - COD(ppm) 70 50 - - 150
NH,-N(ppm) ~ 0.75 - - - - PO,>-P(ppm) 5 5 - - 10
NO,-N(ppm) 0.11 - - - - NH,"-N(ppm) 0.6 0.5 - - 20
NO;-N(ppm) 21 - - - - NO5-N(ppm) 2 0.5 - - 0.3
R 12.8 - - - - B 7.2 2.3 - - 11
pH 72 - - - - pH 8.1 7.8 - - 7.8
2016/6/20 Mgk 59mm 2016/9/12 Meskfk  98mm
No.1 No.2 No.3 No.4 No.5 No.l No.2 No.3 No.4 No.5
PO-P(ppm) 27 B N a 17 COD(ppm) 50 20 - 150 -
NH,*-N(ppm) 14 ) : : 10 PO,>-P(ppm) 10 12 - 2 -
NO,-N(ppm) 005 - - - 0.03 NH,“N(ppm) 2 1 - 05 -
NO3-N(ppm) 0.15 - - - 0.38 NO3-N(ppm) 0.5 1 - 2 R
B 12 2.1 - 7.3 -
2016/6/22 [k 177.5mm pH 73 7 - 6.7 -
No.1 No.2 No.3 No.4 No.5
COD(ppm) 10 1 10 1w : 2016/11/14 ek 245mm
PO >-P(ppm)  0.62 0.71 0.4 0.79 - No.1 No.2 No.3 No.4 No.5
NH,-N(ppm)  0.07 0.26 0.15 0.27 - COD(ppm) 200 - 200 20 -
NO,-N(ppm) 0.01 0.02 0.01 0.02 - PO,>-P(ppm) 2 - 5 1 -
NO;-N(ppm) 4.8 6.7 9.8 6.7 - NH,"-N(ppm) 1 - 0.2 2 -
BHLE 13 17.2 14 36.2 - NO,™-N(ppm) 0.3 - 0.3 0.3 -
pH 7.3 7.2 6.5 7.3 - NO5-N(ppm) 5 - 10 5 -
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No.6 No.7 No.6 No.7 No.6 No.7
COD(ppm) 6 7 COD(ppm) - 10 COD(ppm) 5 20
PO,%-P(ppm) 0 0 PO,*-P(ppm) - 2 PO,*-P(ppm) 0 1
NH,-N(ppm)  <0.2 0.2 NH,"-N(ppm) - 1 NH,"-N(ppm) 0.2
NO,-N(ppm) ~ 0.03 1 NO,-N(ppm) - 0 NO,-N(ppm) 5 05
NO;-N(ppm) 5 15 NO;-N(ppm) - 2 NO3™-N(ppm) 0 10
B 34.2 50< B - 29 L - -
pH 7.9 8.5 pH - 7.1 pH - -
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