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Abstract

This study is aimed to examine the physical and chemical quality of water from the Ping River. The relationship between the temperature of water and the water quality is calculated. Water samples were collected from Scorpion Tail River Cruise (Hang Mang Pong) in Chiang Mai, Thailand. GLOBE Protocols were  used to study water quality, temperature, transparency, pH level and DO (Dissolved Oxygen). The results were as followed: the average water temperature was 22.2 (C; the transparency of the water, 21.7 cm; the chemical quality of the water or DO, 2.7 mg/L; and the pH level of the water, 7.1. The cloud cover percentage was 10-90%.  The correlation of the temperature and the transparency was 0.86 at the 0.01 statistically significance level.
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Research Questions

1. Does the physical quality of the Ping River’s water at Hang Mang Pong River Cruise, Chiang Mai meet the standards set by the Department of Environmental Quality Promotion?

2. Does the chemical quality of the Ping River’s water at Hang Mang Pong River Cruise, Chiang Mai meet the standards set by the Department of Environmental Quality Promotion?

3. Does the temperature of the Ping River’s water at Hang Mang Pong  River Cruise, Chiang Mai related to the water quality? 
Hypotheses

1. The physical quality of the Ping River’s water at Hang Mang Pong  River Cruise, Chiang Mai was  different from the standards set by the Department of Environmental Quality Promotion.
2. The chemical quality of the Ping River’s water at Hang Mang Pong River Cruise, Chiang Mai wasdifferent from the standards set by the Department of Environmental Quality Promotion.
3. The temperature of the Ping River’s water at Hang Mang Pong  River Cruise, Chiang Mai is related to the water quality. 
Investigation Plan

The researchers  studied the physical quality of the Ping River’s water by using a thermometer to measure the temperature and using a transparency tube to measure the transparency, to check the chemical quality by using a DO test kit to measure dissolved oxygen, and using a pH meter to measure pH from water samples. Collect data every afternoon for twelve weeks, and estimated cloud cover, before  analyze and compare the measurements with the standards set by the Department of Environmental Quality Control. And studied the relationship between the temperature and the water quality. Then, summarized and discussed the results. 
Research Method
Materials

1. DO test kit

2. pH Meter

3. Thermometer
4. Transparency Tube
Method 

1. Investigated the study site.

2. Measured the physical quality of the Ping River’s water via temperature, transparency, and the chemical quality of water  through dissolved  oxygen and pH by using GLOBE protocols. These measurements were taken every Thursday afternoon for 12 weeks (November 2013 – February 2014).

2.1 Measured the temperature of the Ping River’s water by the thermometer and calculated the average of the temperature for the three readings.

2.2 Evaluated the transparency of the Ping River’s water by the transparency tube and calculated the average of the transparency for the three readings.

2.3 Read the pH level of the Ping River’s water by the pH meter and calculated the average of the pH level for the three readings.

2.4 Measured the DO of the Ping River’s water by the DO kit and calculated the average of the DO value for the three readings.
3. Estimated the percentage of the cloud cover by using GLOBE Protocol. 
4. Analyzed and compared the measurements with the standards set by the Department of Environmental Quality Control.
5. Studied the relationship between the temperature and the water quality using the correlation analysis.
6. Drew conclusions from the research.

7. Discussed the results.
Criterions
The criteria of temperature measurement 
· Normal water temperature is during 28-32(C is suitable for aquatic life.
· The water temperature over  40 (C is harmful for aquatic life.
(Pollution Control Department, 2004)

The criteria of water transparency measurement

· A water transparency of over  60 centimeters means the water is unsuitable for aquatic 
animals’ growth.

· A water transparency of  30-60 centimeters means it  is suitable for aquatic animals’ growth.

· A water transparency of lower than 30 centimeters means there is too much water Turbidity, and it is unsuitable for aquatic animals’ growth. 
  
           








(Aroonlertaree, 2014)

The Dissolved Oxygen measurement criteria.

· A Dissolved oxygen level of 5 mg/L means  the water is suitable for aquatic life.

· A Dissolved oxygen  level of 4 mg/L means the water lacks oxygen.

· A Dissolved oxygen  level lower than 3 mg/L means the water lacks oxygen and is harmful to aquatic life.

                 







(Kotchasanee, 1999) 
The comparative  pH measurement criteria.

· A pH  measurement of 1–6.4 means the water isn’t  suitable  for aquatic life.

· A pH measurement  of  6.5-9.0 means the water is suitable for aquatic life.

· A pH measurement of 9.1-14.00  means the water isn’t  suitable for aquatic life.
(Aroonlertaree, 2014)
The cloud cover percentage measurement criteria.

0%

means no cloud.

10%

means Clear.

10-25%

means 
Isolated clouds.

25-50%

means 
Scattered Clouds
50-90%

means 
Broken Clouds
>90%

means  Overcast



(https://www.globe.gov/documents/348614/348678/clouds.pdf)
The correlation coefficient interpretation criteria.

0.10-0.29  
means  there is no relation.

0.30-0.49 means  there is  an average relation.

0.50-1.0  
means  there is  a high relation.

              





(Cohen, 1988, cited in Piyapimasit,2001)
Data and Data Analysis 
Part 1: Conclusions from the study of the physical and chemical water quality.                                       
As shown in Table 1, the physical water quality of average water temperature was 22.2 (C , and average water transparency was 21.7 cm. Also, the chemical water quality with average dissolved oxygen was 2.7 mg/L, thus harmful for aquatic life. The pH level was7.1, suitable for aquatic life. The cloud cover  was 10-90%, the level of inconstant cloud cover, affected the aquatic life.
Table 1: The  data of water quality at Hang Mang Pong River Cruise, Chiang Mai.

	Date
	Temperature

( °C )
	Transparency

( cm.)
	Interpretation
	DO (mg/L)
	Interpretation
	pH
	Interpretation
	Cloud cover percentage
	Interpretation

	14/11/2013
	27
	35
	Turbid
	2.7
	Harmful
	7.5
	Suitable
	70%
	Broken clouds

	21/11/2013
	24.3
	8.6
	Turbid
	4.3
	Normal
	7.3
	Suitable
	90%
	Overcast

	28/11/2013
	26
	37.5
	Turbid
	1.4
	Harmful
	5.6
	Unsuitable
	50%
	Scattered Clouds

	12/12/2013
	25.3
	37.2
	Turbid
	3.0
	Harmful
	8.5
	Suitable
	50%
	Scattered Clouds

	9/01/2014
	24.3
	15.6
	Turbid
	3.2
	Normal
	7.9
	Suitable
	10%
	Clear

	23/01/2014
	22.5
	6.7
	Turbid
	1.3
	Harmful
	7.6
	Suitable 
	10%
	Clear

	30/01/2014
	24
	18.6
	Turbid
	2.3
	Harmful
	6.2
	Unsuitable
	10%
	Clear

	6/02/2014
	24.3
	14.4
	Turbid
	3.7
	Normal
	5.9
	Unsuitable
	15%
	Isolated clouds

	Mean
	22.2
	21.7
	Turbid
	2.7
	Harmful
	7.1
	Suitable
	
	


[image: image1.png]IR

28

27

6
5

AN
N NN

2
2!

(2,)24mesadway

21

20





Figure 1: Water temperature (°C) of Hang Mang Pong River Cruise, Chiang Mai ,Thailand.
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Figure 2: Water transparency  (cm) of Hang Mang Pong River Cruise, Chiang Mai, Thailand
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Figure 3: Dissolved Oxygen (DO) mg/L. of Hang Mang Pong River Cruise, Chiang Mai, 
               Thailand
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Figure 4:  Water pH of Hang Mang Pong River Cruise, Chiang Mai, Thailand
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Figure 5: The percentage of cloud cover of Hang Mang Pong River Cruise, Chiang Mai, Thailand
Part 2: The relationship between the water temperature and water quality

Table 2: The relationship between the water temperature and water quality by using the correlation analysis.

	
	Transparency
	Temperature
	DO
	pH
	Cloud cover 

	Transparency
	1.00
	
	
	
	

	Temperature
	0.86**
	1.00
	
	
	

	DO
	0.63
	0.55
	1.00
	
	

	pH
	-0.00
	-0.06
	-0.44
	1.00
	

	cloud cover
	0.38
	0.63
	-0.09
	0.14
	1.00


           **statistical significance level was 0.01

As shown in Table 2, the relationship of the water temperature and transparency with the correlation is 0.86 at the 0.01 statistical significance level.
Conclusion 

The results of this study showed that the average physical water quality were as followed; water temperature , 22.2 (C and water transparency, 21.7 cm. The average chemical water quality were as followed; DO , 2.7 mg/L and the water pH,7.1. The percentage of cloud cover was 10-90%.  The correlation of the temperature and the transparency was 0.86 at the 0.01 statistical  significance  level.
Discussion 
1. The results show that the average water temperature is 22.2 (C  Such temperature reading is quite low because the research was done in the winter.  Consequently, such the low temperature affects the aquatic life. According to Aroonlertaree (2014), the water temperature normally changes with the weather and affected by the season, the sun, suspension and turbidity. The percentage of cloud cover indicates that  clouds restrict  the sun’s impacts on the water. The water transparency was21.7 cm, not suitable for aquatic life growth. By Considering the criteria of water transparency measurement, water transparency of  30-60 centimeters is suitable for aquatic animals’ growth. In this study, the low level of water transparency implies that the river water is turbid and unfit for living thing.
2. The chemical water quality results indicated that the average dissolved oxygen is not adequate for living things. The average dissolved oxygen is very low (2.7 mg/L). It is lower than  3 mg/L,the level  which the water lacks oxygen and is harmful to aquatic life (Kotchasanee, 1999). The average water pH was 7.1, within the range (pH 6.5-9.0) deemed suitable for aquatic life (Aroonlertaree, 2014).
3. The relationship of the temperature and transparency is positive. The correlation is 0.86 at the 0.01 statistical significance level. It means that the temperature and transparency depend on each other. The transparency increase while the temperature increase.. According to Aroonlertaree (2014) the water temperature varies on the air temperature. In addition, it is depend on the turbidity, total dissolved solid and sunlight intensity.
Suggestions 


The study site is very important. These results show various points. The future study should concern the technology/ innovation to increase value added life.  
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