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Study on Relationship between Nitrogen, Phosphorus Concentration and Water Quality Factors in Guanshan Lake
ZHANG Yong-hang, LI Mei, DU Ying et al
550001 )
Abstract
han Lake. [ Method] Based on the measurement results of nitrogen, phosphorus and relevant water quality factors in Guanshan Lake, the wa-
ter quality features were analyzed, as well as the correlation between different forms of nitrogen and phosphorus concentrations in water and wa-
ter quality factors. The relationship between nitrogen, phosphorus concentration and water quality factors was established by using the multiple

(School of Chemistry and Materials Science, Guizhou Normal University, Guiyang, Guizhou

[ Objective ] The aim was to study the relationship between nitrogen, phosphorus concentration and water quality factors in Guans-

stepwise regression equation. [ Result] Nitrite nitrogen and total nitrogen was significantly negatively correlated. Nitrate nitrogen and chloro-
phyll a, total phosphorus and ammonia were significantly positively correlated. Ammonia nitrate was positively correlated with nitrate nitrogen
and chlorophyll a, whose model is only related with chlorophyll a. Total phosphorus concentration and chlorophyll a, dissolved phosphorus, ni-
trate nitrogen was significantly positive correlation. Dissolved phosphorus was positively correlated with nitrate nitrogen and chlorophyll a,
while total phosphorus and dissolved phosphorus iwa only related with chlorophyll a in its model. [ Conclusion] The overall water quality of

Guanshan Lake is good and has not reached the eutrophication.
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Table 1 The variation range and mean of water quality factors

A BOD, CoD,, DO Chla . T

Items mg/L mg/L mg/L mg/m’ P C

A4k TG Variation range  4.100 ~6. 340 2.900 ~6.800 8.799 ~12.000 2.220 ~27.270 8.000 ~8.300  10.000 ~12.300
SEHI{E Mean 5.180 5.200 10.504 7.830 8.200 11.400
AT DP NO; =N NO; =N NH, -N Fe Mn
Factors mg/L mg/L mg/L mg/L mg/L, mg/L
A4k Variation range  0.022 ~0.032 0.003 ~0.019 0.100 ~0.840 0.100 ~0. 660 0.030 ~0.070 0.010 ~0.030
SEF{H Mean 0.027 0.008 0.420 0.320 0.050 0.020

2.2 BRESKREFHEXESHTRXRER
2.2.1 RHPE SR T RAECHE, 78 SPSS 19.0 BT

X RR BRI S S HLTG G 7 BRI A e 7k
FTARSAE AT AR R 2.3

R2 ARESESKEEFHEXERY

Table 2 Correlation coefficient between different forms of nitrogen and water quality factors

A ¥ Factors BOD;, COD, DO PH T Fe Mn

NO, -N -0.193 0.358 -0.056 0.197 0.061 -0.077 0.518
NO; -N -0.087 0.009 0.305 -0.086 0. 608 0.037 0.109
NH, -N 0.302 0.013 0.646 0.181 0.459 0.342 0.239
TN -0.213 0.099 -0.116 0 0.374 0.371 -0.209

Hi & 2 A0, AU R B & OB S 5 A LS R N 1
(BOD;.COD, .DO) FHALPN - (pH.T) JEHLE - (Fe Mn) #H]

KM 3 W EAEWI A A B e 24, 53
BEN 7 Z [ G A Fp it — 25T

R3 FAESERSEFRBRMHEINEXERY

Table 3 Correlation coefficient between different forms of nitrogen and nutritive salt,chlorophyll

K- Factors Chla TP Dp TN NO, -N NO; -N NH, -N
NO, -N 0.218 0.280 0.555 -0.691" 1.000 0.597 0.285
NO, -N 0.806"" 0.697" 0.613 -0.177 0.597 1.000 0.777°
NH, -N 0.803"" 0.472 0.420 -0.005 0.285 0.777" 1.000
TN 0.016 0.153 -0.404 1.000 -0.691" -0.177 -0.005

T e FIRAE 0.05 ARPREMR, + = FIRTE0.01 KF - BEMR,

Note: * stands for significant correlation at 0.05 level, # * stands for extremely significant correlation at 0.01 level.

H17 3 7%01,NO; -~ N NH,; - N.NO, - N il TN 55 Chla
PR IEARSE, Hih NO; — N NH;” =N 5 Chla #J7£ 0.01 3%
TP IEA G, A 5E R 10 R 0. 806.,0. 803, TEA ML
1,NO; —N.NH,” - N 7K R P 3530 , R s 2 W i &
FRFORTE, B NO; — N NH,” — N 38, 7% Ui i 2 Bl =2 484

Jn, Chla 75t i,

NO; -N.NH, -N.NO, -N.TN 5 TP ¥R IEHH3, H
FINO; =N 5 TP 7 0. 05 25 /K- 52 1EAH ¢, A K R BCH
0.697., FRWE b fiE LA AH R £ 11 o B AQ S 1 L 1 32 1R 20 M
PHA , WS 03 7, 76 SR 450 25 06 1 Wl 14 B BB 5 i 7R
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Table 4 Regression equations of different forms of nitrogen and water quality factors

A 1 BHXRE LIPS GIR D) kLGP G
;" . = " Multiple correlation The square of multiple Adjustment of the square of
Piepwise regression equation coefficient correlation coefficient the correlation coefficient
p(NO, —=N) = -0.039(TN) +0.039 0.691 0.478 0.403

p(NO; —N) =16.683p(NO, —N) +0.020p(Chla) +0.143 0.914 0.835 0.780

p(NH, =N) =0.017p(Chla) +0.182 0.803 0.645 0.5%

p(TN) = -12.187p(NO, -N) +0.880 0.691 0.478 0.403

T:p(NO,™ = N) L AR B ,p (TN) D LAY ,p (NO; = N) SR ER S HREE ,p (NH,T = N S 2SR A, p (Chla) Sy I 23 a 1Y

B,

Note:p(NO, —N). Nitrite nitrogen concentration,p( TN). Total nitrogen concentration,p(NO; — N). Nitrate nitrogen concentration,p( NH,” = N). Ammonia

nitrogen concentration,p( Chla). Concentration of chlorophyll a.

2.3 BRESBERESKREFHEXESTREXRRE
2.3.1 B SRTN T BOAH e e O R EL, fE SPSS

19.0 -5 XRS5 A LTS Jedipn pH R EZ  THLE T
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Table 5 Correlation coefficient between different forms of nitrogen and water quality factors

KT Factors BOD;, COD, DO pH T Fe Mn
DP -0.175 -0.031 0.254 -0.223 —-0.050 0 0.493
TP -0.228 0.253 0.097 -0.183 0.387 -0.037 0.152

MRS AIAL ROCR S M S S A PG RN T
(BOD; ,COD, .DO) BALIAF(pH.T) \JGHLE]  (Fe Mn) #
KM P S BRI . B9 R R AE WA KA

HEE AL LB 2 | 5 S IR T =2 1] ) 56 R AT A 1 il —
ﬂaﬁﬁ%o
fy #2611, DP TN 5 Chla¥ 7£0. 05 i % /K - 54 iF 4
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Table 6 Correlation coefficient between different forms of nitrogen and nutritive salt,chlorophyll

K+ Chla TP DP TN NO, -N NO; -N NH, -N
Factors mg/ m’ mg/L mg/L mg/L mg/L mg/L, mg/L
DP 0.715° 0.692" 1.000 -0.404 0.555 0.613 0.420
TP 0.707 " 1.000 0.692" 0.153 0.280 0.697 " 0.472

T o FRTE0.05 KF22 5 i 2%
Note; # stands for significant difference at 0.05 level.
K ABRZB 18 0.715.0. 707, B Rk AR 1) 8 2235 37 A%
Gy, R Z A R TR AR B A S R AR
Wisz S5 ScAR PV BRST Y 50 A F E 3R I A Y -
#a S5 ORI SIS AET
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BIEMK, Hd H 5 NOy - N 28 F X, X Ry
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Table 7 Regression equation of different forms of phosphorus and water quality factors

I KR SHCREH 7 WS H X R AT T7
jST . - At Multiple correlation The square of multiple Adjustment of the square of
epwise regression equation coefficient correlation coefficient the correlation coefficient
p(TP) =0.010 Op(Chla) +0.039 0.707 0.500 0.429
p(DP) =0.000 3p(Chla) +0.024 0.715 0.512 0.442

T :p(TP) F7s BRI ,p ( DP) SRR IR VR I ,p ( Chla) SRR MR R AR
Note:p(TP). Total phosphorus concentration,p( DP). Dissolved phosphorus concentration,p( Chla). Concentration of chlorophyll.
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