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measurements of water quality with river discharge. Third, all information of the diffuse (e.g. 

effluent from agricultural fields) and point (untreated domestic, industrial or animal farms 

waste water etc.) pollution sources have to be provided, in order to be included in the model 

set-up. The received datasets contained observations, performed once per month (in the best 

case) with missing date of observation, the information on the point and diffuse sources of 

pollution was also not available, as well as information on the type and amount of fertilizers 

used at the agricultural fields. 

Therefore, it was decided to investigate the statistical link between the selected water quality 

parameters – mineralization, nitrates and phosphorous. The mineralization of the water is one 

of the main issues, associated with water quality in the Amu Darya and therefore it was 

selected for the analysis. The phosphorous and nitrates (originating, e.g. from sewage and 

agricultural fields) are two other common parameters, suitable for general estimation of the 

quality state of a water source.  

As was mentioned before, the observations of the discharge in the five gauging stations were 

provided as mean monthly values, whereas the observations of the water quality parameters 

were performed on several days per year, without the specification of the calendar date of the 

measurement. It should be therefore, noted, that in some cases it may be challenging, it at all 

possible, to find direct statistical links between the measured with daily time step values of 

water quality parameters and river discharge, provided with monthly timestep, even if they 

exist. 

 

2 Water quality of Amu Darya River 

It should be noted that information and data regarding the state of the water quality of the 

Amu Darya River is poorly covered in the international literature.   

In Amu Darya and in general in Central Asia there is a growing abstraction of water resources 

for industrial and household needs and, sequentially, increased discharges of polluted return 

flows  into water bodies. In general the water quality in the Amu Darya River is influenced 

by, in the first place, agricultural activities, followed by discharges of the untreated return 

flows from industry, domestic wastewater, mining and animal farms (SIC ICWC 2011). 

As was mentioned before, one of the major challenges is the increase of mineralization of the 

water in the downstream part of the river basin. The current levels of mineralization at some 

stations limit the use of water for water supply and agriculture (Crosa et al. 2006).  The major 
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untreated domestic waste water. The measured levels of nitrates are highest in the upstream 

gauges and at the Chardjou gauge.  

There is a strong correlation between the mineralization and the discharge: the maximum 

levels of mineralization are occurring during the spring months during the low flow period 

and when the leaching of the drainage water is slightly higher. The relationship between the 

mineralization and discharge shows stronger correlation for the downstream gauges, allowing 

the suggestion that the dilution processes have stronger influence on the downstream water 

quality than the upstream. The lowest values of mineralization are observed during summer 

months, when the discharge levels are reaching its maximum. There was also found an 

inverse relationship between the phosphorous levels and discharge and direct relationship 

between the nitrogen and discharge, especially for the upstream stations. Such relationships 

are also described in the theoretical literature, therefore current conclusions can be considered 

as robust.  

At the later stage, when analysing the changes, triggered by projected climate change, in the 

discharge special attention will be paid to the changes in the seasonality of the discharge, 

which is likely to occur due to projected strong increase in the temperature, which in turn will 

affect the mineralization and nitrates levels though dilution. Additionally, it will be important 

to analyse how the frequency of low (Q90, Q95) and high flows (Q5, Q10) will be changing 

in the future, as they will also have a direct impact on the mineralization levels.  

At the further stage the model, proposed by Crosa et al. (2006) will be tested in order to 

estimate the mineralization levels at the Kerki and Darganata levels, in addition to estimated 

relationships, provided in this report.   

While climate change may have a significant impact on the hydrological patterns of the 

system and therefore the important dilution processes, the Amu Darya River is a system 

strongly   affected by anthropogenic activities, which in the future may also outweigh the 

impact of climate change.  
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ANNEX 1 

Total number of observations per month at five stations 

Month Discharge Mineralization
Suspended 

matter 
pH NO2 NO3 Total N P 

Tartki 

Jan 14 9 6 9 8 7 9 5

Feb 14 6 3 6 5 5 6 4

Mar 14 4 2 4 3 3 3 1

Apr 14 7 4 7 7 6 7 4

May 14 8 6 8 8 7 8 5

Jun 14 8 6 8 7 7 8 5

Jul 14 9 7 9 7 6 7 8

Aug 14 4 1 4 4 4 4 3

Sep 14 4 3 5 4 4 5 3

Oct 14 4 3 5 4 3 4 2

Nov 13 6 4 7 7 4 7 3

Dec 14 8 6 9 9 7 9 5

Darband 

Jan 21 12 11 14 15 12 15 7

Feb 21 6 5 8 8 6 8 3

Mar 21 13 8 14 14 12 14 8

Apr 21 12 9 12 13 11 14 6

May 21 19 15 21 21 20 20 14

Jun 21 11 9 13 11 11 11 8

Jul 21 10 7 11 10 9 10 6

Aug 21 13 9 14 13 14 15 10

Sep 21 5 3 6 7 7 7 5

Oct 21 5 5 9 6 6 9 3

Nov 21 11 9 17 16 14 15 9

Dec 21 10 6 13 13 9 13 6

Kerki 

Jan 26 14 2 14 14 14 17 14

Feb 26 12 2 12 12 12 17 12

Mar 26 13 1 13 13 13 16 13



 
 

Apr 26 14 2 14 14 14 16 14

May 26 10 3 10 10 10 16 10

Jun 26 14 2 14 14 14 16 14

Jul 26 13 2 13 13 13 16 13

Aug 26 14 3 15 14 14 16 15

Sep 26 8 2 8 8 8 16 8

Oct 26 2 1 2 2 2 16 2

Nov 26 11 2 11 10 11 16 10

Dec 26 12 1 12 12 12 16 12

Chordjou 

Jan 25 18 4 18 18 18 16 18

Feb 25 16 4 16 16 15 16 16

Mar 26 16 3 16 16 16 16 16

Apr 26 16 2 16 16 16 16 16

May 26 16 3 16 16 16 16 16

Jun 26 16 2 16 15 16 16 15

Jul 26 15 1 15 15 15 16 15

Aug 26 18 1 18 18 18 16 18

Sep 26 10 2 10 10 10 16 10

Oct 26 4 1 4 4 4 16 4

Nov 26 9   9 9 9 16 9

Dec 26 13 1 13 13 13 16 13

Darganata 

Jan 26 15 19 14 15 15 16 14

Feb 26 9 1 8 9 9 16 8

Mar 26 12 1 11 12 12 16 11

Apr 26 12 1 11 12 12 16 11

May 26 13 2 11 13 13 17 11

Jun 26 12 1 11 12 12 16 11

Jul 26 11 1 10 11 11 16 10

Aug 26 12 1 11 12 12 16 11

Sep 26 8 1 7 8 8 16 7

Oct 26 3 1 2 3 3 16 2

Nov 26 9 1 8 9 9 16 8

Dec 26 12 1 11 12 12 16 11
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