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Correlations and Regression Analysis Between Reservoir Water
Quality Parameters
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Abstract

In order to effectively manage the reservoir, reservoir water quality management should be
based on physicochemical and configurational characteristics. In this research, correlation
between factors affecting the reservoir water quality was examined. Chl-a and COD shows the
highest positive correlation. Chl-a and T-P also has a high positive correlation, however Chl-a
and T-N show lower correlation relatively. Even though T-N is an important factor for
phytoplankton growth which increase Chl-a concentration, corelation of Chl-a and T-N shows
that enough nitrogen in the reservoir isn't no longer limiting factor. The age of reservoir can
cause of increasing COD and SS. Embankment height and elevation of reservoirs shows strong
negative correlation to water quality. That means reservoir which is higher embankment height
and locate in higher elevations is less contaminated. Regression expression was derived with
Chl-a and water quality parameters, and height of reservoir. Finally Chl-a was simulated using
regression expression and it was a good approach to predict the Chl-a concentration.
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Table 1. Correlations Coefficients (I') Between Reservoir Water Quality Parameters and

Configurations (Spring)

{ pH DO | EC |BOD|COD TN

T-P

Chl-a

-
=2

Ljo]

"pH | 1.00] 021014039030 0.09

0.16

0.33

-0.03

0.10 -0.11 0.01

DO 102111.00{0.1810.29]0.21 ~0.02

0.06

0.20

-0.15 0.10

-0.14

0.14

EC 101410.18(1.00]0.24(0.30 0.24

0.32

0.19

0.04 -0.17 0.32-0.14

BOD |0.3310.29)0.2411.00)0.76 0.38

0.53

0.65

0.28 -0.42 0.13[-0.29

COD |0.3010.21]0.30,076|1.00 0.50

0.69

0.81

0.34 -0.52 0.18 | -0.41

SS [0.1810.14[0.25/0.55|0.60 0.36

0.49

0.52

0.32 -0.46 0.28 | -0.32

T-N 10.081-0.02| 0.2410.38|0.50 1.00

0.69

0.52

0.12 -0.29 0.16{-0.23

T-P 10.1610.06]0.320.53(0.69 0.69

1.00

0.65

0.21 -0.36 0.29

Chli-a}0.3310.20| 0.19] 0.65 | 0.81 0.52

0.65

1.00

0.20 ~0.33 0.08 | -0.27
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Table 2. Correlations Coefficients (1") Between Reservoir Water Quality Parameters

Configurations (Summer)
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1 pH BOD | COD| SS | T-N

Chi-a

pH | 1.00{0.36]|0.140.19]0.16 | 0.07| 0.10

-0.01

0.14

~0.10

0.08 0.14 0.12”(’3.13 0.22]-0.13

DO |0.36 1.00 {-0.09] 0.05 |-0.02|-0.05

-0.09} -0.22

0.00

0.10 0.02 -0.03| 0.10

0.11

-0.11

EC 10.14(-0.09]1.00]0.35/0.44 { 0.22| 0.28

0.40

0.44

-0.33

-0.42

0.16 -0.09 -0.09/-0.10 0.38

BOD | 0.1910.05|0.35]| 1.000.73 | 0.38 | 0.06

0.40

0.61

~0.48

0.32 -0.07/ -0.14]-0.14 0.04|-0.31

COD | 0.16 |-0.02) 0.44 { 8.73 | 1.00 | 0.53 | 0.31

0.67

0.82

-0.42

~0.55 0.18

0.35 -0.08 -0.12/-0.13

SS [ 0.07-0.05/0.22,0.33{0.53]1.00} 0.34

0.59

0.52

0.23 -0.07} -0.09) -0.09| -0.31} 0.08 |-0.22

T-N -0.101-0.09{ 0.28 | 0.06 | 0.31 1 0.34] 1.00

0.64

0.39

0.04 0.08 0.01]1-0.170.10/-0.10

T-P 1-0.10/-0.22| 0.40 1 0.40 | 0.67 | 0.59 | 0.64

1.00

0.70

0.30 0.02]-0.04|-0.04] -0.46} 0.17 | -0.37

Chi-a| 0,141 0.00[ 0.44|0.61|0.82 | 0.52| 0.39

0.70

1.00

0.22 -0.01} -0.06| -0.06| -0.3] 0.13|-0.31
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Table 3. Correlations Coefficients (') Between Reservoir Water Quality Parameters and
Configurations (Autumn)

| | E2 |0 898X 72 xﬂ%& Heimg
pH 11.00(036{0.1410.19(0.16 | 0.07|-0.10/-0.01{ 0.14 | 0.09| 0.20| 0.14] 0.12} 0.13-0.10} 0.22|-0.13
DO 10.36 ] 1.001-0.08} 0.05 |-0.02|-0.05|-0.09! -0.22]| 0.00|-0.111 0.04}| 0.10] 0.02] 0.02} 0.11|-0.03| 0.10
EC 10.14{~-0.09|/1.00]035|0.44 | 0.22| 0.28 040 0.44| 0.16 | 0.03| -0.09 -0.09[~0.10} -0.42| 0.38|~0.33
BOD 10.1910.05|0.35]1.00|0.73 1 0.38]| 0.06! 0.40| 0.81 | 0.32 | -0.02| -0.07| -0.14] -0.14| -0.48] 0.04 | -0.31
COD 10,16 [-0.02/ 0.44 1073 |1.00 | 0.53| 0.31 0.67| 0.82| 0.35] 0.04]~0.08 -0.121-0.13! -0.55| 0.18 | -0.42
SS 10.07 |-0.05| 0.22]0.38|053}1.00| 0.34] 059 0.52| 0.23 0.001{-0.07 -0.09{-0.08| -0.31] 0.08|-0.22
T-N {-0.10]/-0.09| 0.28 | 0.06 | 0.31 | 0.34| 1.00; 0.64| 0.39| 0.04] 0.08| 0.08] 0.00| 0.011-0.17] 0.10|-0.10
T-P {-0.01|-0.22| 0.40 | 0.40 1 0.67 ] 0.59| 0.64] 1.00| 0.70( 0.30} 0.11| 0.02| -0.04|-0.04! -0.46| 0.17|-0.37
Chi-a}0.14 | 0.00|0.44]0.61]0.82|0.52|0.33:0.70} 1.001 0.22| 0.06 | -0.01] -0.06| -0.06; -0.39| 0.13|-0.31
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Table 4. Correlations Coefficients (') Between Reservoir Water Quality Parameters and
Configurations (Winter)

pH

DO

EC

BOD

coD

$S

T-N

T-P

Chl-a
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£

Lol

9
A

&
R
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A
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Hg
#ol

Heg
L i)

pH

1.00

0.08

0.22

0.1

0.29

0.19

0.01

0.22

0.32

0.17

0.15

0.07

0.07

-0.23

0.14

-0.26

DO

0.08

1.00

0.07

0.16

0.03

-0.03

-0.08

-0.08

0.06

0.12

0.16

0.08

0.08

-0.06

-0.03

0.00

EC

0.22

0.07

1.00

0.45

0.45

0.31

0.32

0.43

0.35

0.23

-0.05

0.00

0.01

-0.41

0.32

-0.36

BOD

0.1

0.16

0.45

1.00

0.62

0.26

0.22

0.35

0.49

0.22

-0.08

-0.08

-0.10

-0.35

0.02

-0.24

CoD

0.29

0.03

0.45

0.62

1.00

0.58

0.30

0.65

0.61

0.38

-0.11

-0.08

-0.12

-0.48]

0.24

-0.38

SS

0.19

-0.03

0.31

0.26

0.58

1.00

0.31

0.60

0.43

0.36

-0.08

-0.05

-0.06

-0.38

0.32

-0.31

T-N

0.01

-0.08

0.32

0.22

0.30

0.31

1.00

0.64

0.30

0.13

-0.05]

-0.07

-0.05

-0.24

0.06

-0.12

T-P

0.22

-0.08

0.43

0.35

0.65

0.60

0.64

1.00

0.56

0.37

-0.06

-0.06

-0.06

-0.47]

0.26

-0.40

Chi-a

0.32

0.06

0.35

0.49

0.61

0.43

0.30

0.56

1.00

0.32

-0.03

-0.09

-0.07

-0.37

0.08

-0.30
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Observed Values vs. Predicted
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Chl-a =5.2007+CQD + 120.2126+T-P -21.1846
R2=0.689

50 a s0 100 1so0 200 250 300
Observed Values
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Dependent variable; chl-a
{2006)

Chl-a = 5.2007°C00 + 120.2126"T-P -21.1846

R2=0,694
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Fig. 2. Simulation Results of Chl-a (2006)
Using Regression Expression
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