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Fig.1 Distribution of sampling sites in Datong Lake SPSS19.0
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(Pearson, ), K-S NO; , 41.8% NH,
, 0.17mg/L, 11
GS+ 13.03,
(RSS) (R%) 0.833 Ccv
(Kriging) , NH; (58.8%), NH;
ArcGIS10.0 TN TP PO,
15.6—24.9 NO;
2 (8.2%), K-S
2.1 (P>0.05)
N P 2
1 31.1— oM TN TP
59.3g/kg, 43.3g/kg TN (P<0.01) , 0.608 0.670
829—1687mg/kg, 1224mg/kg TP TN NH,; (P<0.05) ,
, 1469mg/kg, N P
1785mg/kg ™ TP 3.78mg/L ™ TP (P<0.01),
0.29mg/L, \ PO, TP (P<0.01)
F 1 KEFRRY SRR ER ST
Tab.1 Statistical description of the water and sediment properties
/ One-Sample K-S test (2-tailed)
CV(%) P
OM (g/kg) 31.1 59.3 43.3+9.0 20.9 0.46 —0.85 0.76
TP (mg/kg) 1008 1785 1469+229 15.6 -0.48 -0.56 0.98
TN (mg/kg) 829 1687 12244215 17.6 0.14 0.21 0.95
TP (mg/L) 0.17 0.38 0.29+0.05 17.2 -0.68 1.13 0.82
TN (mg/L) 2.57 6.09 3.78+0.94 24.9 1.33 1.53 0.51
NH; (mg/L) 0.08 0.44 0.17+0.10 58.8 1.62 1.92 0.28
NO; (mg/L) 1.43 2.02 1.58+0.13 8.2 2.29 6.68 0.13
PO; (mg/L) 0.04 0.14 0.09+0.02 222 0.34 1.42 0.88
Fz2 KEFRIRYZIERE R RBE X IE R
Tab.2 Matrix of the Pearson correlation coefficients of water and sediment properties
TP TN oM TN TP NH; NO; PO,
TP 1 0215 0.670" 0.026 -0.064 0.088 —0.041 ~0.140
TN 0.215 1 0.608™ 0.094 —0.354 0.499" 0.311 —0.373
oM 0.670" 0.608" 1 0.173 -0.354 0.314 0.128 -0.398
TN 0.026 0.094 0.173 1 -0.703" 0.299 0.297 -0.509"
TP —0.064 —0.354 ~0.354 -0.703" 1 -0.270 —0.434 0.659"
NH; 0.088 0.499" 0.314 0.299 -0.270 1 0.114 —0.175
NO; -0.041 0.311 0.128 0.297 -0.434 0.114 1 -0.573"
PO; ~0.140 -0.373 -0.398 -0.509" 0.659" -0.175 -0.573" 1
* 0.05 ; 0.01
2.2 2013) RSS R,
(Semivariance) TN ,
(Ouyang et al, 8 3 2
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Tab.3 Semivariance model parameters of water and sediment properties

/ (%) (km) R? RRS
TP 3.75%x10* 8.65x10* 43 .4 8.73 0.614 8.57x108
TN 3.70x10° 6.83x10* 5.41 12.0 0.943 1.04x10°
oM 1.73x10' 1.67x10° 10.4 6.80 0.946 5.96x10?
N 1.00x1073 9.49x10" 0.11 1.38 0.471 4.28x107"
TP 1.60x10°* 2.70%x1073 5.93 1.60 0.818 1.14x10°¢
NH, 7.70x107 5.10x1072 15.1 21.1 0.773 1.35x107°
NO; 7.80x1073 2.26x1072 34.5 4.60 0.572 1.50x10™*
PO; 1.00x107° 5.40x107* 1.85 1.28 0.496 8.79x1078
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Fig.2 Semivariance models of water and sediment properties



48

956
«“ o o 50
v ( ,
, OM 2012) )
™ TP , 6.8—12.0km , ,
T™N TP PO, (
, 1.28—1.60km TN TP 2005; ,2011) 2016 ,
N P NH; ,
21km, , ,
“ / » ’ ’
N P ,
«“ / ? 75%, (2015)
: : TP(
; 25%—75% , 1469mg/kg) , (
, ; 25% 2000mg/kg) (2014)
(Cambardella et al, 1994) s TP TN TP
NO; « / ? 43.4%  34.5%, \Y 2011—2012 (
N P 25%, 2013), TN , TP 2—
) ) ™ TP 1—2
TP NO; N P , N
P , P ,
2.3
Arcgis . 13.03, s
( 3 , 10—20 (
OM TN TP 2016)
) 3.2
oM (59g/kg) ,
, ™ TP ( , 2014)
N P ,
, ( Im),
TN NH; , OM TN TP
, TP N ,
N P
R TN TP NO; PO; R «“
P “ o :
3
3.1 ,
« » / »
20 50 , , N P
20 60 , 33
0.1% ( , 1964) OM TN TP ,

i



—_— 957

AR OM (g/kg) N FUARYD TN-N (mg/kg) N

= 29.6-33.2 = 925 - 1005

= 1005 - 1086
™ 33.2-36.8

= 1086 - 1166
= 36.8-40.4

= 1166 - 1247
o 40.4 - 43.9

= 1247 - 1327
0 43.9-47.5

@ 1327 - 1408
= 47.5-51.1

m 1408 - 1488
= 51.1-54.7

= 1488 - 1569
= 54.7-58.3 = 1569 - 1649
= 58.3-61.9 -

=™ 1649 - 1730

0 15 3.0 45 6.0km 0 1.5 3.0 4.5 6.0km
SR TP-P (mg/kg) N X TN-N (mg/L) N
= 1274 - 1372 = 3.26-3.38
= 1372 - 1470 = 338-3.50
= 1470 - 1568 m 3.50-3.62
= 1568 - 1666 m 3.62-3.73
= 1666 - 1764 o 3.73-3.85
= 1764 - 1862 = 3.85-3.97
= 1862 - 1960 m 3.97-4.09
= 1960 - 2058 = 409-421
m 2058 - 2156 - 4.21-432
= 2156 - 2254 m 432-4.44
0 15 3045 6,0km 0 15 3.0 45 6.0km
ZK TP-P (mg/L) . 7J( PO[ (mg/L)

N \N
= 0.276 - 0.280 = (0.0837-0.0847
™ 0.280-0.285 ™ (0.0847 - 0.0857
= (0.285-0.289 = (0.0857 - 0.0867
= 0.289 - 0.294 = (0.0867 - 0.0877
= 0.294 - 0.298 = 0.0877 - 0.0887
= 0.298 - 0.303 = 0.0887 - 0.0897
= (0.303 - 0.307 m (0.0897 - 0.0907
= (0.307-0.312 = (0.0907- 0.0917
= (0.312-0.316 = (0.0917 - 0.0927
= (0.316 - 0.321 = 0.0927 - 0.0937

0 15 3.0 45 6.0km 0 1.5 3.0 45 6.0km
7K NO;-N (mg/L) X NH,-N(mg/L)

N N
=-151-153 = 0.125-0.141
= 153-1.55 ™= 0.141-0.158
= 155-1.57 = 0.158-0.174
= 1.57 -1.60 = 0.174-0.190
21.60-1.62 = 0.190 - 0.206
= 1.62-1.64 = 0.206 - 0.223
= 1.64-1.67 = (.223-0.239
= 167-1.69 = (0.239-0.255
= 169-171 = (.255-0.271
- 1.71-1.74 = 0.271-0.288

0 1.5 3.0 45 6.0km 0 1.5 3.0 4.5 6.0km
D —————————— _

3
Fig.3 Spatial distribution of organic matter, nitrogen and phosphorus in Datong Lake
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SPATIAL ANALYSIS AND COUPLING CHARACTERISTICS OF NITROGEN AND
PHOSPHORUS IN WATER AND SEDIMENT——A CASE STUDY IN DATONG LAKE

MAO Liang, LUO Cong-Qiang, SHI Peng-Ling, YANG Pin-Hong, LIU Fei,
WANG Wen-Bin, LUO Yu-Shuang

(Collaborative Innovation Center for Efficient and Health Production of Fisheries in Hunan Province, Key Laboratory of Health
Aquaculture and Product Processing in Dongting Lake Area of Hunan Province, Zoology Key Laboratory of Hunan Higher Education,
College of Life and Environment Sciences, Hunan University of Arts and Science, Changde 415000, China)

Abstract Datong lake is the largest freshwater lake for aquaculture in Hunan province. Nitrogen and phosphorus in
water and surface sediment can be easily affected during the fishing season in winter because of lower water stage and
more human activities. In order to explore the influence factors and eutrophication of Datong lake in winter, geostatistical
analysis was carried out to study the spatial characteristics and coupling relationship of organic matter, nitrogen and
phosphorus in water and sediment. The results showed that concentration of total N and total T in water reached very high
levels (3.78mg/L and 0.29mg/L), which exceed the V class of surface water quality standard. The concentration of NH;
was only about 0.17mg/L, which belonged to the II class of surface water quality standard. Compare with the data of 2011,
TP in sediment reached a high level with 1469mg/kg, but TN was still maintained at a steady level with 1224mg/kg. The
value of nugget/sill was 43.4% and 34.5% for sediment TN and water NO;, which indicated a moderately spatial dependent.
However, nugget/sill was less than 25% for the other N and P, which indicated a highly spatial dependent. OM, TN and TP
in sediment showed an ascending tendency from northeast to southwest. Furthermore, N and P in water showed a patchy
distribution. The average value of nitrogen/phosphorus ratio in water was 13.03, which was suitable for phytoplankton
growth. OM was significantly correlated with TN and TP in sediment (P<0.01). But TN and TP in sediment had no
significant correlation with them in water. Therefore, aim to restore the lake environment, we should not only control the
input of pollutant but also apply ecological measures.

Key words nitrogen; phosphorus; organic matter; Datong lake; spatial characteristics;  correlation analysis
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