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Fig.1 Sampling spots of Sakata and Toyanogata
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Fig.2 Sampling spots of Zhalong Wetland
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Table1 Representative physical parameters(pH, EC, ORP, DO) and SS in lagoon (Sakata
and Toyanogata) waters in Niigata Prefecture

Sampling Points Measurement items
Water
temp. EC DO ORP SS
pH /C /mS'm" /g +dm® /mV /g -dm’
Sakata 1 Spring 9.77 26.4 32.6 11.5 97 21
Summer 9.24 31.3 28.5 737 141 57
Autumn 9.31 219 29.5 13.5 180 38
Winter 8.68 4.90 252 12.4 62 101
Sakata 2 Spring 7.30 24.2 33.3 5.80 154 10
Summer 6.70 27.8 15:9 4.56 163 50
Autumn 6.99 18.2 31.4 6.44 119 17
Winter 7.32 6.00 28.2 9.45 116 50
Sakata 3 Spring 7.51 24.7 2947 10.5 176 4
Summer 6.76 27.6 24.6 6.05 161 32
Autumn 7.05 19.9 41.1 793 194 6
Winter 7.54 7.60 32.0 7.13 147 34
Toyanogata 1 Spring 8.95 23.5 17.6 11.9 180 4
Summer 8.48 29.5 41.0 8.28 170 50
Autumn 6.91 19.8 28.5 6.05 226 17
Winter 6.90 6.70 17.1 9:39 90 41
Toyanogata 2 Spring 6.78 22.1 29.0 5.32 140 4
Summer 6.77 27.0 41.6 5.33 186 26
Autumn 6.56 18.6 28.8 6.75 81 28
Winter 7.24 8.20 20.9 11.3 169 37
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Fig.3 Monthly variation of 60 in Sakata, Toyanogata(in Niigata Prefecture) and
Zhalong Wetland (at Heilongjiang Province in China)

Table 2 Annual precipitation and evaporation in Zhalong Wetland (mm)

(Taken from the data in Water Resources Department of Heilongjiang Prov-

ince, 2009')

Jan Feb  March  April May  June
Precipitation 2.13 1.91 5.11 16.8 28.2 70.7
Evaporation 523 11.8 42.1 94.8 109 113

July Aug Sept Oct Nov Dec Total
Precipitation 128 92:2 47.4 17.6 423 3.28 418
Evaporation 103 94.5 78.3 52.8 19 5.66 729
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Table 3 6%0 and physical parameters of each depth (0, 25, 50, 75, 100 cm) at one point(i.e.,
Toyano 3) in Toyanogata
i Water DO ORP EC
Depth 80 /%o N . ;
temp. /C /g *dm’ /mV /mS+m’
0 cm -9.31 25.1 7.16 7.20 190 14.6
25 cm -9.01 24.6 T12 7.29 172 15.3
50 cm -10.30 24.4 7.09 7.30 178 14.8
75 cm -9.93 24.7 7.06 7.30 168 14.8
100cm  —e—-- 24.6 7.09 7.42 166 13.7
“—” represents the defect of data due to the lack of sample.
3:-2-2 RESAOFE THBY, BROETH L HTKICEBERBEFER

BERZEE (Toyano3) THREEMICIT- 72
FES AR (0, 25, 50, 75, 100cm) 2B 5
FRERMAL (6%0) OWEEREE, o
KERPEF— 2 L L B2 Table 3I1TRT. B
SPO P EER, T 1% N TH o7,
FEAKICHRT, 50 cm K75 cm DKEEIZH
W, SUO IRV AR & e, RIFZE
BV, A T 2 KERERAMAKR
(6D) IZBVTH—EBEROBEIMAR 67z
DD, SRS DERICOVTIIEHTE
Bhole —7, BEMTRIAKEEMT—51C
DV T OHEIZPIEICIZED STV RV,

%1%, BHOWAKREITBWT, 6%0 &
O SDDRESAREZIT, BESAICS
VF % AR OB % SIS BGE L T & 72w,

3:3 I

3:3-1 FrBEBIC BT 5 REE OB

EBEERBFRICBIT2E&EE (T-N),
MrEEE (NOs-N), &V ¥ (T-P), Vv
) v (PO#™-P) OFHIEB % Fig. 4 ISR T o
TBHMEEEIZ, T-NELFTPIZOWTI,
47T 5% VW, NO;"-N KU PO P IZ2WT
X, £7T10% DNTH -7,

3-3-1-1 ZBER

Z8F (T-N) &, &8 MIC Sakata 312 B
WTROEEEZR L7z, B/KTHS Sakata 3
DD E VDX, BRI TRMENTh R

(9)

B EERIZLTWSL I ENELLNS,
ZHifTIE, Sakata3 2 &, BEficBWT
RE&L oo BEMIIKERD LRIZEY, £
WEPER I ko722 8, HIVIEHIEORE
HICLVBEBRBEVS LR L2’ EZ LN,

Sakatal & Sakata2 DA RFEDOREH LB %
K3 2e, BEHERWT, L T Sakata 2
DEDE V. EBOTNKINIL, Sakata2 225
Sakatal TH 5D T, £EBHFIX, BBbLhih
LD oTHbEI N TnwB EEZOND,
DT ENDS MER XY S AREROH T LBE
ERAEA A ATORTE Y, WMLHESEERLHV
LEZOLND, Tz, AMERIZ, HEBIVD
FRE D)LV OT, WLECHER % 17
L, RO LEIVENEEZ LN,

RICTHBEZE (N0, -N) oW THRS L,
Sakata 3 DA BV THEEICE WEEZRLT
Wb bDD, ERRICREIZERY,

WS F > 7 b YRR OT VEZTHRE
2F NHSN) 5% < %5 L, RICNOs™N
ZRVIED 5,

NO;™-N DREIMED > 72D, WHHET S
Y7 b Y OEBHIERTNO, N AL L fEibh
cZldEZOND, EE, SENH N DIF
EALBRBEN o/l R0 d, FOHE
PEAK &\, Sakata 3 TAMICBWTHIREZ
MRL7zDIX, L TRAEWFEHIRRLIIILS
72, NO;™-N OHEBEW L ah o722 E2EN



416 RADIOISOTOPES Vol. 62, No. 7

(a) 100
80
"’:E 60 & Spring
7 1 O Summer
=T B Autumn
IZ = Winter
[
B U 2N =
Sakatal Sakata2 ~ Sakata3  Toyanol  Toyano2
(b) 100
80
£
=
o0 & Spring
S & Summer
,; 40 B Autumn
% = Winter
20
0 __m_@ T -—-§ —E= . o Em
Sakatal Sakata2 Sakata3 Toyanol Toyano2
(c) 025 ‘}
02
£ o] .
5 b o B Spring
%ﬂ L Summer
ﬁl- 01 _‘I‘ & Autumn
[ & Winter
. &
0.05 +—-
i
0 A e

Sakatal  Sakata2  Sakata3 Toyanol Toyano2

(10)



July 2013 A. Tiemuer, fil @ FE R OMBIZBT 2 KE K ORAL AR FEEL 417
—rh E B #EITLA D Zhalong iB#h & DY & T—
(d) 0.25
0.2 ‘1‘
=
;‘J 0.15 B Spring
E O Summer
-9
! B Autumn
ool
=) & Winter
=W
0.05
0 T T

Sakatal Sakata2

Sakata3

Toyanol Toyano2

Fig.4 Seasonal variation of (a) : T -N, (b) :NOs™-N, (¢) : T-P, (d) :PO:"-P in Sakata and
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Fig.5 Comparision of (a) :T-N, (b) :NO;™-N, (c) : T-P, (d) :PO."-P in Sakata with those in

Zhalong Wetland

Table4 Trophic State Index (TSI) of each point in several lagoons

Points TSI (min) TSI (max) Status

Sakatal 49.9 70.0 Eutrophication

Sakata2 412 79.6 Mesotrophication-Eutrophication
Sakata3 37.2 53.8 Mesotrophication

Toyanogatal 46.7 74.6 Mesotrophication-Eutrophication
Toyanogata2 40.0 60.2 Mesotrophication-Eutrophication
Zhalong 63.5 86.3 Eutrophication
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Abstract

Water Quality and Isotopic Characteristics of Lagoon Waters in Niigata Prefecture
—1In Comparison with Zhalong Wetland at Heilongjiang Province in China—

Adiljiang TIEMUER, Naoki KANO*, Hiroshi IMA1ZUMI*, Chong L1**,
Naoki WATANABE*** and Yongjie ZHENG™* ***

Graduate School of Science and Technology, Niigata Univercity
*Faculty of Engineering, Niigata University
**Center for Fostering Innovative Leardership, Niigata University
***Research Center for Natural Hazards and Disaster Recovery, Niigata University
2-8050 Tkarashi, Nishi-ku, Niigata-shi, Niigata Pref. 950-2181, Japan,
** % *Chemistry and Chemical Engineering Institute, Qigihar University
No.30, Wen Hua Street, Qigihar, Helongjiang 161006, China

In order to reveal the quality and isotopic characteristics of lagoon waters in Niigata Prefecture in recent
years, the nutrients concentrations of nitrogen (N) and phosphorus (P) as well as oxygen stable isotope ra-
tios (i.e., 8'°0) in water samples of Sakata and Toyanogata were measured.

Samples were regularly taken at the fixed sampling points from these lagoons, and depth distribution was
surveyed at one point in Toyanogata. In addition, 80 and nutrients concentrations of water samples in Zha-
long Wetland at Heilongjiang Province in China were also determined.

Consequently, the following matters have been mainly clarified. (1) &0 values of sample waters in Zha-
long Wetland are generally large probably because of the effect of evaporation, whereas those of Sakata la-
goon are large which may be due to the biological process such as the activity of plankton. (2) Considering
the results of nutrients concentrations, the water quality of lagoon (Sakata and Toyanogata) waters in Nii-
gata Prefecture is better than that of Zhalong Wetland in China.
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