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Introduction  
 
One of the first products developed by AQUASTAT, since its start in 1994, has been the water 
resources assessment methodology. Even though very useful, during the 20 years that AQUASTAT 
has been using this methodology it appeared that the methodology is not without shortcomings and 
is in some cases overcomplicated. It has become increasingly apparent that some of the main 
problems should be addressed. Therefore, in March 2015 AQUASTAT has implemented some 
changes, which are described in this note.  
 
While the proposed changes do not address all problems, they do constitute an important step 
forward that will allow the programme to deliver statistics with higher accuracy while simultaneously 
reducing the amount of unnecessary complication. The sections below summarize these decisions. 
 

‘Natural’ versus ‘Actual’ Renewable Water Resources 
 
The difference between ‘natural’ and ‘actual’ renewable water resources (RWR) is a topic that 
confuses many AQUASTAT users. Taking into consideration that there is very little certainty about 
exactly what number is being provided by the government, frequently the distinction is difficult to 
explain. In simple terms, the difference between ‘natural’ and ‘actual’ RWR was meant to be that the 
latter considers anthropogenic effects (the effect of humans on the ecosystem), while the former is 
supposed to reflect the theoretical situation which would exist in the absence of humans. Tangibly, 
‘actual’ includes two categories: 
 
Anthropogenic water consumption – Water that has been withdrawn and is either evaporated or 
transpired by human economic activities, such as for agricultural, industrial or municipal purposes. 
 
Treaties controlling outflow – If there is a secured treaty between countries in which it is agreed that 
a certain amount of water will be guaranteed to the downstream country, this amount of water is 
removed from the upstream country’s total renewable water resources. 
 
This is how anthropogenic effects are integrated into AQUASTAT RWR variables: 
 

 Natural Actual 

Anthropogenic water 
consumption 

Upstream consumption is calculated and 
added here to simulate a human-less effect.  

What’s measured in the field: reflects 
consumption. 

Treaties controlling 
outflow 

Ignored. Taken into consideration: TRWR reduced 
for upstream country. 

 
Over the years it became clear to AQUASTAT, that it is very difficult to know with any certainty 
whether upstream consumption is taken into consideration in national values provided to 
AQUASTAT. Even though explicitly asked, the capacity of national institutes varies significantly such 
that the range of responses makes international harmonization difficult. It should be noted that, 
quite simply, it is not a priority for countries to make this distinction at a national level. This makes 
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estimation of a ‘natural’ value difficult or impossible in practice, unless AQUASTAT calculated the 
difference itself. Unfortunately AQUASTAT is not a research institute with a budget to perform such 
calculations for all countries, but it believes that, more often than not, the difference between 
‘natural’ and ‘actual’ data provided only refers to secured treaties. Thus realizing that the uncertainty 
in understanding whether countries have removed upstream abstraction in the statistics provided is 
higher than the uncertainty introduced by removing this distinction, has led AQUASTAT to reconsider 
the best way to move forward with these statistics.  
 
If the difference is only treaties, and considering that only 24 countries have treaties OUT, that 
means that in 86 percent of the cases natural = actual. Thus, given the reasons above, it doesn’t 
make sense to keep both natural- and actual-related variables just for those few cases where we 
have some, but not all, information. Maybe it is less confusing, and within the same margin of error, 
to only keep variables referring to ‘actual’. 
 
Summarizing, the reasons to remove the distinction between ‘natural’ and ‘actual’ are: 

 For most countries, ‘natural’ and ‘actual’ variables don’t convey a substantial amount of new 
information 

 Having different ‘natural’ and ‘actual’ variables would imply that upstream consumption is 
fully understood, which gives a false sense of certainty inconsistent with the high quality 
standards of AQUASTAT 

 The difference is conceptually complicated and difficult for non-experts to understand 
 

Border flow accounting problems 
 
In AQUASTAT, six variables deal with border flow. If we ignore the distinction between ‘natural’ and 
‘actual’, three variables would still remain:  

 Total border river flow 
 Accounted border river flow 
 Accounted border lake flow 

 
Total border river flow 
 
Border rivers are very complicated from a water resources assessment point of view. The baseline 
can be that if a river flows on the border between two countries, both countries can’t enjoy the full 
border flow. There are many rules governing how the flow is accounted for each country, such as for 
example splitting the upstream point flow 50%/50%, taking the difference between the contributions 
(for rivers where a substantial part of the flow comes from contributions by border countries 
themselves), considering agreed flows, etc. Therefore, total border river flow remains an important 
piece of information, but not one that holds direct relevance to the determination of total renewable 
water resources, if we remove the ‘natural’ versus ‘actual’ distinction. 
 
Accounted border river flow 
 
In reality, rivers are rarely ONLY border rivers for all countries involved. Most often, rivers run along a 
border, but also flow into or out of another country. This makes it difficult for AQUASTAT to 
determine where to include flow from that river. Due to this, the same river is frequently accounted 
for as “inflow” or as “outflow” for one country, and as “border” for the other country. This 
inconsistency makes river flow analysis difficult, can obfuscate errors, and increases the amount of 
time required to update values. As a result, flows for the same river in two adjacent countries are 
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sometimes inconsistent. Adding to the complexity, inconsistencies are sometimes correct because of 
several reasons, just a few of which are detailed herebelow: 
 

1. If a river exits a country and then runs along the border of the same country, it has already 
been accounted for under Internal RWR of that country, and therefore, if it were included 
under External RWR, it would be double-counted. 

2. It is possible that only the difference between country contributions to the same river is 
accounted for the country that contributes a greater flow to the river, which would appear to 
be a mistake if not properly annotated. 

3. It is possible that the river flows from Country A to Country C, but in between it becomes 
border with Country B. In this case, the flow for Country A is already accounted as flowing 
‘out’ to Country C, it shouldn’t be accounted for in Country B or it would seem like it’s giving 
out water twice. However, since Country B does have access to 50 percent of this flow, this 
creates a situation where in order to accommodate the needs of all countries, a 
mathematical inconsistency needs to be introduced. 
 

All these inconsistencies make quality control exercises very complicated since the notes and specific 
national context need to be consulted constantly. In order to improve the situation, AQUASTAT will 
count the accounted border river as “Incoming”, even if this isn’t intuitively correct. This will allow 
AQUASTAT to account for border flows in a more mathematical way, stored in the same database 
that holds the in/out flows. 
 
Accounted border lake flow 
 
In AQUASTAT, only two countries have data on the variable ‘Surface water: accounted part of border 
lakes (actual)’. This is because border lakes mostly flow out into a border river, and therefore the 
water can be accounted for under border rivers. In theory, this variable is only useful where a border 
lake doesn’t have an outlet in which case the relative renewable portion is shared. Since this is such 
an exceptional case, AQUASTAT can deal with the few exceptional countries under accounted border 
rivers, annotating the difference in metadata. 
 

AQUASTAT’s decisions on ‘natural’, ‘actual’ and ‘border’ flows 
 
AQUASTAT decided to eliminate the distinction between ‘actual’ and ‘natural’ renewable water 
resources. Taking some natural and some actual, it focuses on the distinction between ‘total’ flow 
and ‘accounted’ flow rather than ‘natural’ and ‘actual’ flow. The new set of water resource variables 
pulls from existing variables, as explained in Annex A. This will: 
 

1. Reduce the number of variables in the database by one-third (from 32 to 21), as shown in 
Annex A, and improve the quality of remaining variables 

2. Allow a better understanding of the data by users 
3. Improve data reproducibility  
4. Reduce the workload for AQUASTAT staff 
5. Remove the difference between ‘border’ and ‘entering’ variables, by considering ‘accounted 

border flow’ as part of the ‘accounted inflow’  
 
Annex B and Annex C show the changes to the Water Resource Sheets.
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Annex A 

Changes to variables and calculation rules 
 

These are the variables and calculation rules changes, implemented in March 2015: 

 

̶ Red strikethrough variables will be removed 

̶ Blue bold variables will be renamed to the name in black italic bold underneath each 

one 

 

External renewable water resources 

1  Surface water: entering the country (natural) 

 
 

 Surface water: entering the country (total) 

2 Surface water: inflow not submitted to treaties (actual) 

    Surface water: inflow not submitted to treaties 

3 Surface water: inflow submitted to treaties (actual) 

 
 

Surface water: inflow submitted to treaties 

4 Surface water: inflow secured through treaties (actual) 

    Surface water: inflow secured through treaties 

5 Surface water: accounted inflow (actual) 

  

Surface water: accounted inflow 

  
 

OLD calculation: 5=2+4 

 

  
 

NEW calculation: 5=2+4+9 

 6 Surface water: total flow of border rivers (natural) 

    Surface water: total flow of border rivers 

7 Surface water: total flow of border rivers (actual) 

8 Surface water: accounted flow of border rivers (natural) 

9 Surface water: accounted flow of border rivers (actual) 

  

Surface water: accounted flow of border rivers 

10 Surface water: accounted part of border lakes (natural) 

11 Surface water: accounted part of border lakes (actual) 

12 Surface water: total entering and bordering the country (natural) 

13 Surface water: total entering and bordering the country (actual) 

14 Surface water: leaving the country (natural) 

    Surface water: leaving the country (total) 

15 Surface water: outflow not submitted to treaties (actual) 

 
 

Surface water: outflow not submitted to treaties 

16 Surface water: outflow submitted to treaties (actual) 

    Surface water: outflow submitted to treaties 

17 Surface water: outflow secured through treaties (actual) 

 
 

Surface water: outflow secured through treaties 

18 Surface water: total external renewable (actual) 

  

Surface water: total external renewable 

  
 

OLD calculation: 18=5+9-17 

       NEW calculation: 18=5-17   
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19 Groundwater: entering the country (natural) 

  

Groundwater: entering the country (total) 

20 Groundwater: entering the country (actual) 

    Groundwater: accounted inflow 

21 Groundwater: leaving the country (natural) 

  

Groundwater: leaving the country (total) 

22 Groundwater: leaving the country (actual) 

    Groundwater: accounted outflow 

23 Water resources: total external renewable (natural) 

24 Water resources: total external renewable (actual) 

    Water resources: total external renewable 

Total renewable water resources 

25 Total renewable surface water (natural) 

26 Total renewable surface water (actual) 

 
 

Total renewable surface water 

27 Total renewable groundwater (natural) 

28 Total renewable groundwater (actual) 

    Total renewable groundwater 

29 Overlap: between surface water and groundwater 

30 Total renewable water resources (natural) 

31 Total renewable water resources (actual) 

  

Total renewable water resources 

32 Dependency ratio 

    Dependency ratio 

33 Total renewable water resources per capita (actual) 

    Total renewable water resources per capita 

 



 

Annex B 

AQUASTAT water resources sheet till end February 2015 

 



 

Annex C 

AQUASTAT water resources sheet from March 2015 onwards 

 


