1. ABSTRACT


The  pupils of  the  primary  school  "Hugo  Badalic", Slavonski  Brod, Croatia,  have  taken  part in  GLOBE program  since the 1. November 2001. Our  town  lies  on  the  north  bank  of  the  river  Sava  so our  aim  has  been  to  check  the  quality  of  its  water also  the  water  quality  of  Jelas  field  rim  canal. The  We  did  one  measurement on  the  rim  canal  and on the river Sava every  month  during  the  whole 2002. We checked: water pH  and  temperature,  dissolved  oxygen, alkalinity, nitrate, nitrite. 
We compared the obtained data and made conclusions as follows:

a) deviations are evident  during  summer  months. The highest water temperature was in  
     July  due  to  bigger entry  angle  of  sun  rays  it  means  due  to  stronger  warming  up.

b)  pH  values  are  in  balance  during  the  whole  year because  there  were

     no stronger pollutions.

c) nitrite and  nitrate - no  special  deviations.

We have made the following conclusions from data analysis:

1. according  to  the  number  of  inhabitants  for  the  water   area  the  river  Sava  is  the  

    second category.

2. according to  the  water  quality  situation   and polluters  bigger  than  100 000

    equivalent inhabitants is  the  third  category. 
2. THE QUESTION OF RESEARCH/HYPOTHESIS 

Occupied by technological development and money – grubbing today’s man is losing contact with nature. The water is welfare of public interest, important for preservation of biosphere and man’s survival on the earth. The pollution is on the increase in the whole world. The pollution of water happens more often and it leads to people endangering and losing the balance of nature.

Pollutants of water are various, as industry, oil – transportation, agriculture and household waste water. The quantity of water at our disposal is very small and of unequal spread.

Uncontrolled pollution of rivers, lakes and seas endangers not only human health but also existence of life on the earth itself. 

There is only 1 percent of potable water. 

The available quantity of potable water in Croatia is still sufficient.

Annually Croatia has got nearly 5600 m3 per inhabitant.

In this researching project we were led by these questions/hypothesis;

1. determination of  water quality degree

2. What pupils can do in the sense of water saving and water protection 

3. What do Croatian laws say about water protection

4. How to act

 What was our motivation!

“What nature doesn’t give, nobody can give”

3. THE METHODS OF RESEARCH
We were checking the water quality on the samples from the river Sava and from the Jelas polje brim canal and we made the following physical – chemical tests: water temperature, water pH, nitrites, nitrates, alkalinity, dissolved oxygen. Before measuring one has to check the accuracy of the thermometer and pH – meter as well. The data were useful in finding answer to our questions. In 2002 we made tests once a month on Jelas polje brim canal and once a week on the river Sava.
We did the measurements according to the GLOBE protocol.


[image: image1.png]



Figure 1: The plan of town Slavonski Brod with measuring points

The coordinate of checking point Jelas polje east brim canal
N:  45° 08' 82"

E:  18° 02' 36"
The height above sea level 91.5 m

Coordinates of the checking point River Sava

N:  45° 15' 01"

E:  18° 02' 00"

The height above sea level 92 m

The East brim canal Jelas polje is a system of protection against flood on Slavonski Brod area. The East canal goes on the east part of Slav. Brod towards the north.19 tributary waters from Dilj gora hillsides flow into 211 km long East canal. 
4. DATA REVIEW
Table 1: Physical-chemical examinations of the water of the river Sava
	Indikators
	January
	February
	March
	April
	May
	Juny
	July
	August
	September
	October
	November
	December

	Air temperature (°C)
	10
	3
	11
	16
	19
	18
	35
	18
	19
	8
	9
	-5

	Water temperature (°C)
	4
	5
	9
	12
	21
	17
	30
	21
	21
	9
	10
	1

	pH value 
	8,02
	7,98
	8,02
	7,98
	8,06
	7,82
	8,12
	7,68
	7,9
	7,76
	8,06
	7,66

	Alkalinity (mg CaCO3/l)
	310
	300
	385
	295
	350
	290
	315
	284
	387
	387
	374
	343

	Nitrite (mg/l)
	0,037
	0,03
	0,032
	0,064
	0,076
	0,949
	0,337
	0,029
	0,004
	0,126
	0,065
	0,027

	Nitrate (mg/l)
	1,877
	1,774
	1,642
	1,047
	1,111
	0,949
	0,503
	0,98
	1,016
	1,16
	1,682
	1,448

	Dissolved oxygen (mg/l)
	10,8
	11,4
	11,3
	10,6
	9,05
	6,42
	7,1
	2,45
	2,66
	5,66
	8,52
	12


Table 2: Physical-chemical examinations of the water of Jelas field rim canal
	Indikators
	January
	February
	March
	April
	May
	Juny
	July
	August
	September
	October
	November
	December

	Air temperature (°C)
	7
	11
	18
	10
	22
	26
	30
	26
	24
	8
	17
	-3

	Water temperature (°C)
	5
	7
	10
	9
	13
	17
	22
	21
	21
	16
	14
	8

	pH value 
	7
	6,5
	7,5
	7,5
	8
	7,5
	7
	8
	7,5
	8
	7,5
	7

	Alkalinity (mg CaCO3/l)
	295
	310
	365
	300
	345
	300
	320
	295
	355
	275
	250
	210

	Nitrite (mg/l)
	0,02
	0,02
	0,02
	0,02
	0,02
	0,02
	0,02
	0,02
	0,02
	0,02
	0,02
	0,02

	Nitrate (mg/l)
	0
	0
	0
	1,45
	0
	0
	0
	0
	0
	0
	0
	0

	Dissolved oxygen (mg/l)
	9,7
	10,5
	9,8
	9,75
	8,5
	6,9
	6,7
	3,4
	3,3
	4,9
	7,9
	11,05
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Figure 2: Water temperature of the river Sava in comparison to water temperature of Jelas polje brim canal
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Figure 3: pH of the river Sava in comparison to pH of Jelas polje brim canal
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Figure 4: Nitrite of the river Sava in comparison to nitrite of Jelas polje brim canal
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Figure 5: Nitrate of the river Sava in comparison to nitrate of Jelas polje brim canal
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Figure 6: Dissolved oxygen of the river Sava in comparison to dissolved oxygen of Jelas polje brim canal 
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Figure 7: Alkalinity of the river Sava in comparison to alkalinity of Jelas polje brim canal
Table 3: Minimal, maximum and average values of physical-chemical examinations of the 
               water of the river Sava and Jelas field rim canal
	General indicators
	Minimal value
	Maximum value
	Average value

	
	Sava
	Jelas
	Sava
	Jelas
	Sava
	Jelas

	Air temperature
	-3
	-5
	30
	35
	16,333
	13,416

	Water temerature
	5
	1
	22
	30
	13,583
	13,333

	pH 
	6,5
	7,66
	8
	8,12
	7,417
	7,921

	Dissolved oxygen
	3,3
	2,45
	11,05
	12
	7,7
	8,163

	Alkalinity
	210
	284
	365
	387
	301,667
	335

	Nitrite
	0,02
	0,004
	0,02
	0,337
	0,02
	0,084

	Nitrate
	0
	0,503
	1,45
	1,877
	0,667
	1,265


5. ANALYSIS

We analysed the collected data and made the graphic review. After that we made the classification of waters according to the regulation of water classification (NN 77/98).

The temperature of Sava water and brim canal water depends on filling of the canal with 19 tributory waters that collect waters from surrounding and agricultural areas.

From graphic representation we noticed that the water temperature in canal in summer period was 30ºC. 
Reasons: low water level, high air temperatures during the day and the night which caused higher level of pollution and that can be seen from the graphic representation of pH value, nitrites, nitrates, alkalinity. Analysing the same figure in autumn we noticed that the temperatures changed that indicates the greater amount of rainfalls and lower sun warming up in canal so water pH value was reduced as well as water temperature. 
pH values are in balance during the whole year because of the good ''pufer'' water capacity and that can be seen from alkalinity level. Special deviations of nitrite and nitrate could not be noticed. 

6. CONCLUSION

According to the regulations of water classification we estimated the water quality of the waste water outlets on brim canal and the river Sava near the very centre, we made the testings according to the GLOBE protocol. 

Classification were being made by comparing the values according the paragraph number 8 of the regulations and allowed limit value. Allowed limit values for specific sorts of waters are determined in tables:

Table 4: Category of indicators
	THE GROUP OF INDICATORS
	INDICATORS
	I

Category
	II

Category
	III

Category
	IV

Category
	V

Category

	PHYSICAL-CHEMICAL
	A
	pH
	8,5-6,5


	6,5-6,3

8,5-9,0
	6,3-6,0

9,0-9,3
	6,0-5,3

9,3-9,5
	<5,3

>9,5

	
	
	Alkalinity
	>200
	200-100
	100-20
	20-10
	<10

	OXYGEN
	B
	Dissolved oxygen
	>7
	7-6
	6-4
	4-3
	<3

	NUTRITIOUS SUBSTANCE
	C
	Nitrite
	<0,01
	0,01-0,03
	0,03-0,10
	0,10-0,20
	>0,20

	
	
	Nitrate
	<0,5
	0,5-1,5
	1,5-4,0
	4,0-10,0
	>10,0


Table 5: Indicators and water category for Jelas polje brim canal
	The group of indicators
	Indicators
	Water category (I.-V.) for month (1.-12.) in 2002. year

	
	
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.

	A
	pH
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I

	
	Alkalinity
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I

	B
	Dissolved oxygen
	I
	I
	I
	I
	I
	II
	I
	V
	V
	III
	I
	I

	C
	Nitrite
	III
	III
	III
	III
	III
	V
	V
	II
	I
	IV
	III
	II

	
	Nitrate
	III
	V
	V
	V
	IV
	IV
	IV
	III
	II
	II
	III
	II


Table 6: Indicators and water category for the river Sava
	The group of indicators
	Indicators
	Water category (I.-V.) for month (1.-12.) in 2002. year

	
	
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.

	A
	pH
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I

	
	Alkalinity
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I
	I

	B
	Dissolved oxygen
	I
	I
	I
	I
	I
	II
	I
	V
	V
	III
	I
	I

	C
	Nitrite
	II
	II
	II
	II
	II
	II
	II
	II
	II
	II
	II
	II

	
	Nitrate
	I
	I
	I
	II
	I
	I
	I
	I
	I
	I
	I
	I


7. DISCUSSION

The further improvement of water regime can be attained by making hill accumulations what can have impact on water regime regulations and it will ensure quantity of water for water supply irrigation system, fish culture and for biological minimum…

It means that it is going to be possible to direct the waters according to the needs of the area and the demands of social development.

8. LITERATURE

Special literature:
Balić Z., i grupa autora: Vode Hrvatske: Monografija o vodama i vodoprivredi RH, Zagreb, 1991. 

Mihanović B., Perina I., Fizikalno kemijsko ispitivanje zagađenosti vode, Zagreb, Školska knjiga, 1982.

Scott M., Ekologija, Zagreb, Sysprint, 1998.

Spajić-Vrkaš V., Hudek J., Pirš, G. Svijet u opasnosti, Zagreb, Kult film, 1994.

Official newspaper:
Narodne novine, broj 77, Zagreb, 1998.

WWW:

http://jagor.srce.hr/globe/prirucnik.htm
PAGE  

_1107626973.bin

