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Routine monitoring point location of Honghu Lake
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Table 1 Annual basic information of water quality factors of Honghu Lake
T : ; >
IJtei D/m  T/C Tr/m - pH (IS;;;> ESEX; i)gl/) (rlr?gl\;i) <II,(5N/1) <r:;/L) <;:j{>
2007 1. 56 18.98 0.51 7.04 9.37 4.25 2.88 0.33 1.21 0. 04 3.47
2008 1.43 20.61 0. 93 6.89 9.15 4.43 3.00 0. 38 1.01 0. 04 2.88
2009 1.75 18.50 1. 04 8.01 9.85 4.62 3.27 0.27 0.75 0.02 3.49
2010 1. 86 18.33 1.31 7.30 9.39 3.75 2.70 0. 34 0.77 0. 04 3.97
ARAL L Fl Variation range 0. 43 2.28 0. 80 1.11 0. 69 0.87 0.57 0.11 0. 46 0.02 1.09
He/IME Minimum 1.43 18.33 0.51 6.89 9.15 3.75 2.70 0.27 0.75 0.02 2.88
W KA Maximum 1. 86 20. 61 1.31 8.01 9.85 4.62 3.27 0.38 1.21 0. 04 3.97
#J{H Mean 1. 65 19. 10 0. 95 7.31 9.44 4.26 2.96 0.33 0.93 0. 04 3.45
trifE 2% Standard deviation 0. 19 1. 04 0. 33 0.49 0.29 0.37 0.24 0. 04 0.22 0.01 0.45
J7# Variance 0.037 1. 080 0.111 0. 244 0. 090 0.139 0.058 0.002 0. 047 0. 000 0.190

DD K Depth; T:7Kk#ii Temperature; Tr:i% B Bf Transparency; DO: & fft % Dissolved oxygen; CODwy, : £k 2% 75 & &

Chemical

oxygen demand; BODs : T H 4 7 4 & Biochemical oxygen demand after 5 days; AN:%{ % Ammonia nitrogen; TN: M % Total
nitrogen; TP: & # Total phosphorus; Cha:M%t 2 a Chlorophyll a; F[A The same as below.
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Table 2 Basic information of water quality factors from different monitoring stations

3 : ; T T )

I}t\ei D/fm-T/C Te/m pH <£;;/L> %;:E/h;; <I:12>L/> <$§i> (rigN//L) (ria,P//m <;ij>
4 iF Range 1. 450 24.625 1.075 1. 050 6. 700 2.410 4. 000 0.475 1.325 0.061 5. 760
M /ME Minimum 1. 150 4.750 0.575 6.678 6. 650 2. 950 0. 800 0.088 0.443 0.013 0.853
M KA Maximum 2.600 29.375 1.650 7.728 13.350 5.360 4. 800 0.563 1.768 0.074 6.613
EH Total 156. 382 1 834.075 90.457 701.756 913.638 411.088 278.100 29. 331 85. 834 3.277 333.394
{4 Mean 1.629 19.104 0.942 7.310 9.517 4. 282 2.897 0. 306 0. 894 0.034 3.473
trifE2: Standard deviation 0.314 8.128 0.211 0. 265 1.557 0. 454 0. 826 0.095 0.213 0.014 1.242
J 24 Variance 0.098 66.070 0,044 0.070 2.423 0. 206 0.683 0.009 0. 045 0. 000 1.542
A5 5 Z BN Variation coefficient 0.193 0.426 0.225 0.036 0.164 0.106 0. 285 0.312 0.238 0.404 0. 358
P 0.197 0. 000 0.943 0.007 0.961 0.920 0. 606 0. 646 0.158 0. 140 0. 826
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Fig.2 The change of total nitrogen concentration in a whole year of Honghu Lake
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Fig.3 The forecast draft of total nitrogen concentration of different interpolation method
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Table 3 The error evaluation index value of different

interpolation methods used to forcast the concentration of

total nitrogen of Honghu Lake

W H Item MAE MRE RMSE
1% PR K
1, M%Uﬁ% 0.061 491 0.069 406 0.086 875
Radial basis function
= 4T
%H%}I\(i 0.072 346 0.081 180 0.088 219
Global polynomial
ﬁﬁE%*ﬂﬁ% 0.072 824 0.082 604 0.095 237
Inverse distance weighted
Sz o b
i st A I 0.077 100 0.087 601  0.095 109
Ordinary Kriging
JRIEB 2 Wk

0.081 836 0.090 927 0.100 731

Local polynomial

D MAE: - # 46 X%F 1% 22 Mean absolute error; MRE.: - 4 /1 X}
%22 Mean relative error; RMSE: ¥ 77 # i% 22 Root mean
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Temporal and spatial analysis of water quality of Honghu Lake
based on statistical interpolation methods

WU Hong-yan' CHENG Dong-sheng? ZHOU Wen-bing'
HU Xiao-bo' GE Xiao-dong' ZHU Duan-wei'

1. College of Resources and Environment s Huazhong Agricultural University sWuhan 430070,China;
2. Department of Water Environment Research ,China Institute of Water Resource

and Hydropower Research ,Beijing 100038 ,China

Abstract The water quality of Honghu Lake between 2007 and 2010 was taken as an example and
the geostatistics and five commonly used interpolation methods (radial basis function, inverse distance
weighted, global polynomial,local polynomial and ordinary Kriging) were used to analyze the temporal
and spatial conditions of water quality of Honghu Lake. Error evaluation factors (MAE, MRE and
RMSE) were employed to evaluate the fitting situation. It concluded that all factors of the water quality
had high spatial-temporal heterogeneity and the concentration of total nitrogen was influenced by tem-
perature, water depth and water cycle. Among the five kinds of interpolation methods, the radial basis
function had a better predict result. The total nitrogen concentration of Honghu Lake had different char-
acteristics of spatial distribution.

Key words water quality factor; geostatistics; space-time characteristics; interpolation model; er-

ror evaluation factors; Honghu Lake
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