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Field Observation for Construction of Water Quality Prediction Model in Closed
Waters with Aquatic Plants

Hamagami, Kunihiko
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Water quality purification by use of an aquatic plant is proposed in a closed
water body. In this study, a field observation was conducted in order to consider the effects of the
abundance of aquatic plants on the water ?uality and water flow in a small water body, such as an
agricultural pond. As the results, the following results were obtained:

(1) The measuring of the luminance showed that solar radiation was blocked significantly due to the
abundance of vegetation. This effect increased with the increase of the vegetation abundant density. (2)
There is a negative correlation be-tween nutrients and the rate of vegetation abundance. (3) Although the
nutrients decreased due to the absorption and adsorption from the vegetation during the flowering period
in the summer, these nutrients increased in reversal due to the elution from the bottom of the water body
after the vegetation decayed in the winter.




B X c—19, F—19, z—19 (

. WFFEBRAA S DAY 5
VAR, AIEMEREK 22 & COKEIE S
fELTWD. ZIUIKESTHE O A7 & AT
ik O KE, 7-oh7e &b 515k
T < BUEL HRIGEPET L TV DR
wThHsn.
KRR ICB I A KBS FEELE LT
%ﬁﬁﬁ&ﬂ%%éhfw L BIZIE, BR
m LR AKEH LR BIEEEWAET D
@kérl&ﬁt#%é# K x DFIE
K%w(%ﬁmﬁﬁ%ﬁ%%@ifwét
WO HRTH D.
2D XD KEREED )T, ITHFER
ENTWDHEAREIEHCER Lz FiED—
otbfmﬁ CART BAKEMY ORI
X BKEEEENZRT bND. 2 OJEITE
%w @@EI% I ChrREEBERBEOWR
s WEEIND I L TKE @%%ﬁ?%@f

3?) DN, —HT, WAZKRIC LD IRENOBKRE)
ﬁ®%%ﬁ@:é&8,%®ﬁ@ﬁﬁﬁ$%
VXHEST L TR0,

RAREY) %2 -\ To AR AR LTI,
*% R DRI« W25 &\ 5 AL R eI
%Ebtﬁnmiw<oﬁffbfk@
EBHARBCTKRKENMYZEET LERIC
Fo U ATKT DRI - W%®%%%ﬁof
WAHHO (BEE S, 2006) <0, BREICHD
ek 2 el Gt & U COKAREY A BRI

EKEDOFEEZFRLIEbD (BHFHDL,

1985) 72 EMNEFoLND. LrLAans, —
J57C, KA OAFAE B ARD KISk O i dh o B
B ThH LR DOIER IS T2 &)
WEMMEE OAT AR EZELELDIT
HIETH o7z,

2. MEEOBE®

ARFTRIL, bk L= B SR L OVEY
m#m&%®ﬁ%%%ﬁbt%%ﬁm@®
TRE— KB THRET LA L, BARM 72K
BOWE - RETIEOKREIC %ﬁé:k%ﬁ
& L=, 37bb, WENE X OEMEF
FIEE 2SS O7 7o —FI2 L0, BmERA
T AT L) 72 KA OB BT EO R
SNEHBETHOTHD.

DB T — X LD FEKEICEBT D
AR 2R A BB 2 LIS LT, BB
KIRIZ kw1ﬁ$ﬁ%®%&ﬂmﬁmm®
W RIETEELZ ST 5 7 DI KIS
figkillz, £7-, LIZLIZREE R 2 80%E
KD AZERICHOWTHET 572 DICRE
f&%@@ ZRHUILZZ. Zhicky, ERE
@*W ié%iﬁ%@%m%i%%%

W25 L &b, KENTENR X OKERE
@m@%@éowf@ﬁ%ﬁot.é%
méﬁ%®%m iéw%%%@m_ﬁ%
T 57D, ZORBNFIZOWTRETZAT

STz,

3. Wik

Al Gt & U7z D35S FRFREHN

Heid)

\ALE T 2Kk TH 5. oK ki sEH]
EX Y 960m*, HDHTFKEEIL 450m3, T
AL TWDH T KO EIL 33mY/d D/
B KMTod 5. KR IF 352 s ) 25
ARG AY

SREH (A4 - %R - WE - WE - JmE -
JEA) XK S BLIHIE HOBO weather station %
fEH L 1B MBS CHEE, DO, /KiElX
mniDOT v 4 —T5 HSIZREL 10 4 W%
THIE, TOC « TN « TP OAKEIH B IZHEIC
E%mﬁfﬁm%ﬁw,%h%h%ﬁ%ﬁo
7. FMEAEZSRIRDUTES S A T % 3 AT
L 1 WA R CHRE, R X PR E G
T-10MA ZAEAE F &/KEE FO 2 Pl
ELZENZEN2 MR CRIEZIT- 2.

o

| HET |

1 BB S (kDo)

4. WFIERCE
(1) DO & ZKiE D #is5 BI DHER:

X 2 (245 H S D KR & DO DR L & R
3. DO fEO2KMEA & LTI ESn%
WEHNZKRESBEOEENEZ > TWnDH. =
AUTZHFDONAERK ERKDIERIZ L D% Th
LN, BN N T T T 7 hUn
BEAFIRAE & 72 » 2RI DO T/ &< 7
STWD . AW CIIMEANFE L, JEIRICHE
HELTHBY, DO EIZEWICHATEHIC
B, TOEMET/NS o7, BEERKD
KEFEHEIZ I D DO EIFH Smg/l TH Y,
HHlcBWTixZn s kE FEH>TWS
ZERbND. KIBIZOWTIX, B~k
T T ER L, &Moo T FRBELTD
5.

Hip & ofE\ & LTIk, DO fEICEI LT
VIAEAE B D B L 4 OB DR AE R D
HOHMOMS LY HREL, AL RKEXWNWT &
Wnrs., KEICELTEHE VAT LD
X OEAFERER»SITRZ T o
7.

7ok, MR 5 OWEREENEH 28 LTl
DM EENRFEEN T W72, Bt
HENS IR LTS, #5513 HE
IR 10em &M TKIEDREL, DD
KTHR & AR COXRIEERDFE L <, DO @
BAIEHFE D RN 2D T=2DTIX Wit
EZHID.



=
1S

oo

a1

’ e

Mt P
I

=

DO (mg/l)

W PSR =S
NI LA AR

6A18 7A18 8A1H 9A1R 10A18 111 12R1H

30

—ih 1

20

KA (°C)

0
6A18 7A1H 8A1H 9A1H 10A18 11A18 122A18

2 JKiE & DO DR

(2) DO EKiIED A YA 7 VEAL

DO fEIZEA L CIFEMOLEEH N L T
L7, EMo 1 HBSOT —ZICER LT
etz T-o72. 728, BEEORITB T,
DO NHVPA 7 LDOEENRKE L, FZEH
WEDEBMNAELNDZ ENRINTND
(%« U2 pr « 382, 2001).

a8 H24 H~8 H31 H& L, H
Hix DO &/KIBICMZ, DO OZEFRLfEIZ K
W BEHEZ AREOIHA L L. X
3\ HEHE, KR, DO ORI LA Rd. Al
HEWBOH D2 F L THILE S &, RN
FEDOENHIT 4 D 2 NETTO I ZFT > T
4. EP, KIRICE U IR & KRR T
HEDENELS, SEIOHIE TIEIERNRZ
Fonihotz. —F, DO HIZHESEDH
FREE N AR AR O LS 4 TIEKRE
SHEIML CWADDIZHRL, HAEWEOH D
H3TIEHE VBN L TN ERbho
7.

HYA 7 LOHeBn HH M L CHKIEID
B L ClImi sl CRE 23 e, fAE
EORBRIZRZ T ONR o2, KFHFO
ERNHDH L EEZDH L, WAKEEIZIEIAK
BAENELD EFHISND D, AWFFE TSR
L UK NEBETH o 72726, e
FENC B W TR A B3 & AR 2 — 1k
LCTWDZEREZLND.

DO 2L TIZAH O HERBEDOZELIZK L,

WAWEOH HHE 3 ITIEE A EZLL T
PRI AEWRZE D & % i 4 T H 5N
MFT BN THRAITEREM L T Z
ERbrot. Tibb, A4 TIXHPIZ
BWTHH T T 7 b Az L0 BB TT
ONAHZLIZEIABDOD EAENEZ > T 5
LEZOND. 8 H 24 H~8 H 31 H DR
WZBWTIERARMICHENLO BBV TED,
HY A 7 /LD DO ED EH-F LTI
NIREILTWD Z LN T 7=,

b

DO

|
AN o NN
PATASEANAV-NAVAN I Ve
/T v/ -V A
24H BH‘ZSE 8H26H BH‘NE 8H28H BH‘ZQE SHQOE 8A31H
X3 HEE, /KR, DO ORREFZL

DO (mg/1)

e ~ = o o«

8

(3) HEA DU F

DO @ HHRZEAICITHE B L 5 A O
W ENER L TWH EEZ NS, 2
T, KHPREFORUEM RN OELZEIToT-.
X 4 (F/KIHE T OKHIREE & AR EE T o
KPBEE DRRZ R LTV 5D, ITBIERR O
XD, BRI ARENDH D Z L TH 98%
DBERD RN D D LB ST, WEEIT-
72Di% 10 AR SRR B LT AT
Holol=h, BN REY A D2 D BEHICIX
FIE B S I AT X Ee R STy
mEEZLND.

" [

KEMWE T KRB (k)

X 4 JKEE TR & OMAZRE T O
K R EE D BA LR

(4) WA DA JE

DO DB IHEAE DB SR K & KAF
TEZEnbnol-lzd, HXIZ, KEMHY
DOBESROFFIE L L TERL L TV 5D XK
NORAEDEIG Z R THEEEZRBH L. &
EEOEBICIIES T AT ODERE & £ 1N
DIEREE 24 H L CREEEZ AW, 20
BAEIIHEAOT Y Y 2 EEBT 5729,
BN 200% 2B 5HAELH 5. X512
KR DB DRI 2Rt KD,
BB ILE M~ KIS RO & 2
HZEBLNLY, FPEIHTTETSHE
BEOBEEZR->TEY, TOREBNEL
e ZEDER I NI, TR DN
ADEAEEITOL L TRLTWVS.



BEEOKS

—a
—ihr2

15 /\ %40
: N E
o = " _

6A ;| 8A 9A 10R 118 12R

X 5 IKAREY) DA DRI ZAL

(5) DO DS EDHER

IR DB DFEIE L 72 5B AFE D DO
DEENZ G- 2 D BEEBLET HI=9, 61z
WSRO DO Oy EORRF L E T, 7
B, DO OESEICELTIE, BV A 2710
T =205 DO EO/MER X O KRIE» S
FHH LTS, RSO 4 D2 )
DHHUEICEERTRE WD DD, L
THEA BN R 20 2 5 E )5 0K
INMTT DO DESENRKEL 2D 2 b
5. U EORERNG, MADBEAEN DO O
WOEICKESEELRIFL TWVWDH I ERN
bins.

DOMARDBHEL

DO® 5 & (mg/1)
o
S

0.2

X6 DO DOy EORRRFZAL

(6) WAEDEAE L DO By & - HEEOR
1%

AR D A FE 73 DO D A4y 1T 1T T2
WZDOWCEEIZRTTT B 72912, ¥ 712, DO
oy L BB A BEOBURICHOWT, B4E
Ex3OOMERICX gy L TERELEZLDER
T ERERMEm E LT, HAEE B SR
M4 2% & DOMEGENRKELS RTINS, &
BA ISR ISR AT D &, BAEN KX
<72BIFE DO EIT/NESL B Db
Mol-. ZORENPOHEADE KL - T
DO DSy ENIH S, F O FITE AR
NREIWVIFEITHEINT 52 ERbhoT-.

AENT/NRR 2R T o A B S b L
TEBY, AR L OUKEEIZ B TRES
WHREZ > TWDHEEZ B, ZORESE DO
EIZOWTHEHHBERENZREINTND
LEZONDLDD, ALNRERNSD Z
EPER STz, KRB KA & 2 1255,
BIROE BB EOVEPHDN K E S KW IS
KEEEZBNDT0, L0 AMmEBRRENE
ZNRFL b EEILND.

BEENS TR ¢ § BERI090%

BEE10-160%

o~ o

S| —Bb @R

—R¥ (B E70-90%) )

o

97 (%190 160
%)

DOt <3 Ik (mg/D
[~

o = o~

= T T T T
0 0005 001 0015 0.02 0025 003 0035
BENESE(M/m)

X7 DO ¥4y L HESE B SEORGR

(7) SREHEH L BIEROBR

KA DZ AR DL & KB H O BfRIC
DOWTHEZIT S 729012, M8 IAAEHY D
BIER L, KEWHA L LTTOC, TN, TP &
DOEMRE R, 2R Em e LT, TOC,
TN, TP & & ICHIAEZ R L ADHBEEFF>
ZENDLNS. Tihbb, BERNERTSH
S HI~FIFKIZ DT TRAEEBITRIN - A& S
NTHDLTDHHO0O, LHITEWDTELERN
TR ERBEHIIFOEAT S Z L a2
LTWD., ZDOZ b, BRF(IAMBEIC
25 X9 I KIIC B WD I AN B IE RN
WA LT-BRICHEAE DX 0 B Y 2470, Rfh~
DOHEENEETHDH LN B.

TOC(ppm)
L S VS SNV R N |
.0
*
L 4
> *
o [*
*
il
**
KJ
*
1 $

0 0.2 0.4 0.6 0.8 1 1.2
L J
0.7
¢ .
= »
% 0.5 . .
R 3
Z ot
0.3 ° » 7%
*
0.1 T
0 0.2 0.4 0.6 0.8 1 1.2
0.3 REE
*
= 02
£ .
] *
E o1 o
. .. N .
* *
0 T T T T 4
0 0.2 0.4 0.6 0.8 1 1.2
- yE

8 AR & KRR DORER

(8) L

KGR CIE, BASHMEKISIZ 1T 2 K AR
W KEFLEZRB N T, BEEB IO
EYC W RE NS DT 7 —Fiz kv,
R8T 2 A 2 5 U e K A ) 0 4 B
FIEEAWNLT AT OO T —2 L %
FEAKIAZ I 1T 5 K 2 Hh & B L & 2Lz
Bt L.

DO DOHIEFEFIZE L I 0L &



S>THHROHEARIC LY DO &HIMAIH &
D&, FT7EOMEIh R DA
NHEINT 5 ERELRD R, *
LT HH O TITE AL & KEET
ZIERBEIC R Z s, BY A 71
DR ITHONTND Z LIRS N
7.

Fio, KEMPOBELER L KEHEE & O
fRa Rt Lo fb o, BRI A SR L
AOMBERESZ ENbhotz. ZDZ &I
X0, BUENET ALK LA &
RAMNCHEHR T A Z ENMETH A Z &EMNR
Wiz,

5. EARRMLE
(BFgefk s, BRIEsyHIE R OSSR e
T

UdEssam) (BE 3144)
OB LHZ, /MNEEIr, BIR Sz, =kl
O & & B AR B O BR-KAITEB L O
BN 1T % e HIBLANZ 25 <RFT-, Journal
of Rainwater Catchment Systems, %%t H ,
Vol.21,No2, 2016, pp.7-12

@XKozue Yuge, Kunihiko Hamagami, Mitsumasa
Anan and Kosuke Hamada, Effect of soil
moisture condition and irrigation regime on
bioelectric potential of crops at different growth
stages Food, Agriculture and Environment, 5%
A, Vol.13, 2015, Issue 2, 156-161

Q@B LI E, =i, "EHER EoREr > 5
v 3 a2 (BT D K BRI SRR, R EEEAT T
DR, BHORE, No.290, 2014, 67-72

EaRE) Gt s

O B, ZRRER, T, plEkL
ol DM D EHAKE L E) L o2
oM, AN T2 E L, Wi,
2015 9/1-3, 522-523, [

Q@SHIZ Tz, WEMEZ, MEECE, TEE
1h, THERIZBIT KB L0 S A ML
ADMEMA B KIE T RBGN, RN T
FAAAERS, ML, 2015 9/1-3, 322-323,
fi] | LI

OF BT, =Rk, EEREZ, 7430
AT DT OIS D REHIE O BN
RIZB3 o MEt, BERN TLPE2EKRE,
R LT, 2015 9/1-3, 322-323, [if] (LK%

@Kunihiko Hamagami, Effect of Aquatic Plants
on Water Qualities in Small Closed Waters,
E-proceedings of the 36th IAHR World Congress,
80571:1-62015, 2015 6/28-7/3, Hague

(® Kozue Yuge, Kosuke Hamada, Kunihiko
Hamagami and Mitsumasa Anan, Evaluation of

the effect of groundwater condition on water and
salinity stresses at crop field in Isahaya Central
Polder, Japan, E-proceedings of the 37th ITAHR
World Congress, 80391:1-7, 2015 6/28-7/3,
Hague

O©F ETwy, EERZ, /N OMONKE
R & KAEREY) O BRI O BIRIZEET 5
B, BN T gl T weE 57 [
Fgessdss, flat, 2014 1073, 150-153,
N—=FUlIE

(D Kunihiko Hamagami, Structure of thermal
convection development in a closed water body
with aquatic plants , 11th International
Conference on Hydroscience & Engineering,

ICHE2014, 173:1-5, 2014 9/28-10/2, Hamburg

O L, HEHfEh, s — 7T
V2 DA RIE T — b PR O B,
BERN TEE2EKNES, HiBTH, 2014
8/26-29, FFHH 3-40, KEA vt

(XEF) Gt ofF)

(PEZE PEME)
offFERIL (Bt 0 fF)
oAk (Bt 0 )
(% DAih)
R—=Bb_—=T% 7L

6. WFITHLRR
(ORI ES

% #Z (HAMAGAMI Kunihiko)
HFRT - B - W

WF7EE %5 : 20571699

QW mEE 2L

QEEEMIEE L



