1 Introduction

The Aral Sea Basin consists of the Large and Small Aral Sea, the Delta areas Priarilaye and the river basins Amur Darya and Syr Darya. The Aral Sea Basin Management Model (ASB-MM) incorporates hydrological and socio-economic modules developed by experts from the region. It demonstrates the complexity of decision making in Central Asia.

The Cd which is included in this leaflet contains two versions of the Aral Sea Basin Management Model, for two different objectives.

· The “ASB-MM” serves to enhance the awareness among a wide public (students, scholars) on the problems that face the Aral Sea Basin and the solutions that are possible. The model is able to assess the consequences of population growth, economical change and climate change in combination with region wide implementation of certain measures. Both an English and Russian version are available.

· The “ASB-MM-expert” serves to enhance the awareness of policy makers on what types of policies could be implemented and what their consequences would be. The model is able to distinguish different measures and population and economic growth scenarios for different countries and leaves maximum freedom in developing scenarios and strategies.

The model description is available through the “ASB-MM expert” help button and is included as a Word document on the Cdrom.

The prototype version of the Aral Sea Basin Management Model was commissioned by the UNDP. The IFAS GEF Agency, through its WEMP program, sponsored this version of the model and the development of “ASB-MM-expert”.

Apart from the two above mentioned versions, the “ASB-MM Planning Zones Model” is being developed. This complex model consists of more detailed hydrological and socio-economic module, with a distinction of 45 planning zones in the Aral Sea Basin. The model serves for SIC-ICWC to advice policy makers, but will not be distributed widely.

2 The Issues of the Aral Sea Basin
Makhmud, this chapter is from *.pdf in ASBMM; already available in Russian? I made minor changes
Irrigated agriculture in Central Asia has a history of more than 5 thousand years. During the last 40 years almost all water that used to go to the Aral Sea was being used for irrigation, which resulted in the Aral Sea crisis. This is shown in the graph below. The amount of available water fluctuates over time and due to climate change effects the amount of water from the rivers is slightly diminishing over the years. 

At the start of the third millennium we face an enormous dilemma: due to economic developments the demand for water could increase again, even to a level using all available water, which would leave nothing for the Aral Sea. The challenge is to moderate water demands either to remain on the current usage level but better still, to improve the situation for the Aral Sea by reducing demands.

By the way, the annual available amount of surface and groundwater is enormous: if it was Cola, every person on earth could drink 50 liter bottles each day, that is 120.000.000.000.000 liters per year in total! However, the economy of the countries depend on agriculture by irrigation, which uses a lot of water, in particular in the way that it is practised.

The high demand for water from irrigation is not the only problem which the region is facing. There are other issues that make finding sustainable solutions very challenging. This is also extremely relevant for the rest of the world: today’s problems of the Aral Sea Basin could easily become tomorrow’s problems of the World.

Population growth

The population is growing very rapidly, despite of the uncertain future. At the current growth, the population will almost double in the coming 25 years. This will put high demands on food production and water.

Climate change

That climate change is occurring is no longer a point of discussion. Unclear is if this will lead to more or less available water. On the short term it is possible that snow melt will increase and therefore more water will be available. However, most probably on the long term less water will be available per year.

Hydropower

Water is not only used for irrigation but also for electricity generation. Demand for electricity is highest during winter time. The water reservoirs need to be full then. This means that water is stored during summer, while demands for irrigation water are highest. These are conflicting interests!

Political setting

Demands and availability of water in the five states are different and change over time. As water is scarce and economies depend so much on it, this generates political friction, which is fed by other issues like territorial disputes.

Salinization

All water contains a little salt. Irrigated land will evaporate part of the water, leaving behind the salt. Additional contribution of salt depends from capillary rise of ground water. This salt will accumulate over the years, unless washed away, which requires a lot of water. This mineralization became more and more serious the last few years: land productivity is decreasing by 5-6% annually.

It is clear that we need to find ways to diminish the amount of water used, but at the same time we need to offer opportunities for economical growth, while improving the social situation.

This is a major challenge, which cannot be met by simple measures. Furthermore, interventions not only influence the aspects they are aimed at, but often have side effects that can be positive or negative.

To be able to develop viable, sustainable solutions it would be helpful to “test” these before really implementing them. This is where computer models come in. The software contains two a socio economic and a hydrological model to describe what will happen with the water as well as with the people in the near future. These forecasts can be made with and without interventions. It is also possible to compare different cases. The software can thus help in finding better solutions and will raise awareness of the problems in the region as well as their complexity.

3 A hydrological and a socio-economic model interlinked

The Aral Sea Basin is unique in the world: the flow of water in the area is completely controlled by humans. Large structures like dams, reservoirs, channels, bifurcations and constrictions determine where, when and how much water will flow. A model describing these flows requires a lot of specialized knowledge, which the SIC-ICWC experts presented. The details (which elements are used) as well as the software are hidden from the user. The results, however, are made available. The model is capable of allocating water depending on activities and considerations as “hydropower first”, “irrigation first”, or “balance water between irrigation and hydropower”.

Given the complexity of the system, even a powerful computer needs some time to calculate the water flows and mineralization.
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This model attempts to predict what will happen with the socio-economic system. Human behavior is very important here, and not very predictable. Nevertheless it is possible to extrapolate some current figures to future situations. The model does this for:

· population (number of people)

· economy (growth, income, Gross National Product with a distinction between the sectors agriculture, industry and services )

· water (demands from agriculture, industry and domestic use)

· agriculture (crops, cattle, arable and irrigated land, yield)

· investments (in the improvement of irrigation efficiency and in new irrigated land)

· energy (production and consumption)

· nutrition (production and consumption in calories and by food basket)

There is interaction between this model and the hydrological model: water usage is determined by the demand (calculated here) versus the supply (calculated by the hydrological model). The socio-economical model deals with this. The “ASB-MM” interface helps the user by offering a limited possibility for changes in the socio-economic model. Users who want to be able to change all parameters can use “ASB-MM-expert”.

3.1 The basic idea

The user is faced with the situation in 2000. The programme allows the user to take measures; this will change the target situation in 2020. The main influences concern hydropower generation and irrigation practices, but also the water use by towns is taken into account. As it is not clear what the future will bring, the user also chooses a set of scenario variables that describe for the period 2000-2020 the population growth rate, the growth in Gross National Product and the impact of climate change. The user will do this for the region as a whole. The model will disaggregate these values to the different countries and interpolate to the years in between 2000-2020. The disaggregation and interpolation is based on expert knowledge of the current and future situation of the different countries and of how fast measures can be implemented. A hydrological module and a socio-economic module exchange information and together compute the developments between 2000 and 2020. The situation in 2020, which is not necessarily an equilibrium yet, will be expressed with use of different criteria that give an impression of sustainability.

The computations are carried out on a national scale, with one-year time steps for the Socio-economic module and half-year time steps for the Hydrologic model (see Figure 1).
4 ASB-MM; a model for awareness raising among a wide audience

The overall goal the user should try to achieve is:

Ensuring a sustainable economical development of the five states in the Aral Sea Basin on basis of rational water usage taking into account the ecological requirements

The user never deals with the socio-economical and the hydrological model directly, but with a specially designed interface. Only using the mouse, the user can pan over the Aral Sea Basin, specify measures which are implemented together and analyze these. 
By storing the various calculations as separate “cases”, they can be compared in the evaluation screen, which allows to give more priority to one of the four issues (socio-economic development, water usage, agriculture and ecology) considered. Also, the results per state can be viewed, as well as graphs with the developments in 20 years.

After starting the program, an introduction text will be displayed on the left hand side of the screen. On the right hand side of the screen, four buttons are displayed:

· Intro; The introduction text gives some background information about the problems in the Aral Sea Basin and about the ASB Management model;

· Analyse; to define and calculate cases (see below);

· Evaluate; to compare calculated cases (see below);

· Graph; to show graphs of time series of certain parameters, or to show the parameters in different countries;

· Help; to show the help file.

An average application of the instrument looks as follows:

1.
go the analysis screen (analysis button on the right side);

2.
open a default case and look at the results (pop down menu below);

3.
amend this case by changing the measures or the set of scenario variables (click with the left/right mouse-button on the percentages-bars);

4.
calculate the effects ("calculate!" button);

5.
save the case (choose a sensible name);

6.
repeat steps 2-4 for some more cases;

7.
go to the evaluation screen ("evaluate"-button on the right side);

8.
compare the cases you defined;

9.
find the best one;

10.
try to improve (go to step 1).

An important element of the ASB-MM instrument is that measures are implemented for the region as a whole. Although the models use as well as generate differentiated information, the instrument implements the philosophy that the problems are regional and should be solved regionally. (To implement measures for individual countries the Visual Basic interface for experts can be used, which is distributed on the same cd-rom.)

The user can chose if he/she wants to take account of the climate change. There are three predefined scenarios that give a combination of population growth and gross national product: 

· optimistic;

· business-as-usual;

· neutral.

In the optimistic case population growth rates decrease, the Gross National Products have large growth rates and the region has taken many measures to improve sustainability. In the Business as Usual case all changes as they have happened in the recent history are continuing: population growth rates of the different countries stay the same, Gross National Products grow has they have done in the recent past and no new measures are implemented to increase the sustainability. The neutral scenario is a compromise between the two cases.

Climate change can be accounted for as a separate option (according to the scenario of the Canadian Climate Centre, 1999).
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Figure 2 The ‘analyse’ screen

5 ASB-MM expert; for awareness among policy makers

From the user point of view, the main difference between the two versions is that “ASBMM-expert” allows the user to create cases (scenarios) by him/herself. The user can amend scenario variables and measure variables. The output of the model can also be looked at in detail. The user interface has only one screen where both in and output for different issues can be presented. 

By clicking the frame ISSUES, the user can chose one of the four sub issues that are in the SEM: –Socio-Economic Development, Food Security, Ecological Balance and Rational Water Use. The input and output values of this sub issue can now be selected (SELECTION). If necessary, the input values can be edited.

In the Frame CASE the User can load one of the default Cases (Optimistic, Neutral, Business as Usual, National Vision or Vision) or load a Case created by the user him/herself. When the User creates his/her own case the word User will be shown the Load Case Form.

When the user wants to use the computation of the hydrological module he should push the buttons in the frame OPTIONS in the following order: 1) RUN, 2) SEND TO HM, 3) RECEIVE FROM HM, 4) RUN (n.b. ‘run’ has to be used again to compute the impact of the hydrology on the socio-economy), 5) SAVE CASE. The latter is optional.

By clicking the logo of SIC-ICWC the User can find information about the model, the user manual and the model description.
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Figure 1 The user interface of ‘ASB-MM expert’

6 Installation

The Installation program for ASB-MM will start automatically. If it doesn't, run the program 'CDSHELL.EXE' from the CD-ROM.

For the installation of ASB-MM, follow the steps from top to bottom on the screen:

· Read me: will display this information on the installation

· Install GAMS: the GAMS (student version) is needed to run the hydrological model.

· Install ASB-MM: will install the user-interface of “ASB-MM”, see subsection 4.

· Install ASB-MM-expert: will install the user-interface of “ASB-MM expert”, see subsection 5.

ASB-MM can be installed and is known to work well on a clean system with:

· Operating system: MS Windows 98 or higher;

· MS Excel 97 or higher;

· Internet Explorer 5.5 SP1.

For “ASB-MM expert” MS Access is required. “ASB-MM” can run without Access Is this true Mahmud? Diederik thinkgs ASBMM expert can now also run without Access. The Read me – file contains information on trouble shooting for problems with the installation.

In the menu option Programs the ASBMM is now an option; the english and russian versian of “ASB-MM”, the “ASB-MM expert” (in english) and the socio-economic model, in Excel.
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This software was made by:


Resource Analysis


Delft, The Netherlands


contact:


Dr. P. Kouwenhoven / Dr.ir. M. de Groen


*31-15-2191519 (tel)


*31-15-2124892 (fax)


ra@resource.nl


and


SIC/ICWC


Tashkent, Uzbekistan


contact:


Prof. Dr. V. Dukhovniy


*99871-169-1493/4 (tel)


*99871-169-1495 (fax)


dukh@icwc-aral.uz





Commissioned by:


UNDP "Aral Sea Basin Capacity Development" Project for Central Asia, RER/98/005


contact:


Dr. A. Demydenko, Project Manager


*99871-144-5506 (tel)


*99871-120-6718 (fax)


aod@aral.uz


and


The International Fund for Saving the Aral Sea through its Water and Environmental Management Program funded by the World Bank


contact:


Mr. S. Pernabekov


*99871-144-8271/2/3 (tel)


*99871-144-8261


ifas_undp@aral-sea.uz
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