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Introduction

The Aral Sea basin as a single system ensuring water supply and well-being in the six countries,
including Afghanistan, has been an object of water cooperation, first, within the former USSR
and then among 5 independent states for many years. A wise decision to keep cooperation
among the countries as declared by the Heads of five Central Asian States in relevant
Agreements 1993 and 1994 was of great importance for maintenance of peaceful and joint
management of water resources in transboundary Amudarya and Syrdarya Rivers. By
acknowledging the Interstate Water Commission under umbrella of the International Fund for
Saving the Aral Sea and its regulations that were founded on previous experience of water
allocation, the States preserved the status quo of the basin’s water sector.

These fundamental documents paved the way for hard work of water-management and
governmental bodies in our countries in order to keep conflict-free, coordinated water
management to the benefit of all the countries.

In this context, if you are a journalist, student or a novice in hydrology, hydraulic engineering or
energy and you would like to get more knowledge about characteristics, issues and prospects
of developments in the Aral Sea basin, ASBmm will serve you.

In addition, ASBmm is a helpful tool if you are a professional in the area of water and energy
resources management and you are interested in assessment of alternative water

development scenarios in riparian countries of the Aral Sea basin, taking into account socio-
economic, environmental, energy and climatic factors, optimization and trade-off solutions.

What is ASBmm?

The ASBmm Version 2011, which is available on-line on http://www.asbmm.uz/, was
developed jointly by IHE-UNESCO and SIC ICWC. The main objective is to develop an Internet-
based platform in support for regional dialogues and desk-top studies in Central Asia, ensure
free access to integrated analysis of the Aral Sea basin development scenarios.

It is expected that the analytical Internet-based platform on water-energy sectors in the CA
countries would enhance web-functions of the CAREWIB Project’ by involving user’s initiative
and creative work in analysis (forecasting) of the water-related situation. The users need to
have an opportunity to build their own alternatives regarding flow regulation, water allocation,
and, at the same time, need assistance in scientific analysis in order to have a comprehensive
view on those processes and events that are typical for some structures and sites of the water-
management network (river basin).

1 «Central Asian Water Information Base (CAREWIB)» aims at improving information support of water and environmental
sectors in the Central Asian countries. The Project was implemented by SIC ICWC, UNECE, and Zoi environment network with
active participation of EC IFAS and ICSD. The Project was financed by the Swiss Agency for Development and Cooperation
(SDQ) until 2012. Currently, this information system is supported by the Uzbekistan’s Ministry of Agriculture and Water
Resources.
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The analytical Internet-platform is to be used by a wide audience. The ASBmm user web-
interface allows the user to interact with PC and offers a number of capabilities, such as model
and data customization, user scenario building, iteration model runs, and result interpretation.
The simulation results can be viewed through Internet in tabular and graphic forms, as well as
visualized in a mapping block.

Integrated ASBmm model is a software product consisting of a number of information

modules and computer programs:

~ Socio-economic model (computation of indicators per economic sector),

~ Model for water allocation and flow regulation by reservoir hydrosystems (water and
energy balances, etc.),

~ Planning zone model (computation of agricultural production, water supply and water
balance of irrigated land),

~ Models of the Aral Sea and aquatic ecosystems — lakes in Prearalie, Arnasay lake
(computation of water demand, water balance; assessments of ecosystem productivity,
production losses),

~ Database,

~ Control routine,

~ User WEB-interface.

The set of models is designed for those working in the water sector, agriculture, environmental
and governmental institutions and dealing with prospective planning and development
strategy building. By using this set of models, the user can: get assessments of the proposed
solution and project options depending on availability of water, land and other natural
resources; see consequences from these proposed options for social, ecological, and economic
conditions of particular zones and countries; and compare the proposed solutions and projects
with sustainable development indicators. For transboundary water projects the models make it
possible to assess an impact of actions undertaken in one country on water availability and
environment in neighboring countries and further may serve as a tool for coordination of
mutually acceptable decisions.

The models are oriented to solve practical tasks and demonstrate advantages of an integrated
approach since they consider in their structure the main characteristics of integrated
management. The primary objective of integrated management is to coordinate elements,
levels, and sectors of water use in a certain order, while assigning common aims and criteria
(social, ecological, economical). As a result, a consensus should be reached for meeting both
national and regional interests. An important element of such consensus is maintaining
balance between water supply and water demand of economic sectors and ecosystems at
various hierarchical levels and for different periods of time.

The set of models was designed to answer the “what if” questions. How much water the
countries would demand in the future if they develop exclusively on the basis of their own
potentials and capacities? And what if the countries are integrated into a single economic
space, assuming specialization (in food production, energy generation, etc.) and coordination
of water management in order to achieve regional well-being and security?

So that the models “could answer” such questions, they have the feature of economic analysis.

Moreover, there is an assumed relationship between territorial and basin management levels.
It is not effective to simulate only a river channel without a link to irrigated lands (planning
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zones). And vise versa, the solutions that are made at territorial level should be surely checked
at basin level, with account of regional restrictions and requirements, mainly environmental
ones.

The built-in socio-economic block and indicators showing dynamics of certain planning zones
offer new features, such as assessment of country economic development options,
demographic situation, and investment policies, identification of the needs of economic
sectors, and analysis of the future in terms of sustainable development. The models can assess
water conservation measures and optimal cropping patterns proceeding from available
investments. Connection of the Prearalie model enhances the set of models in part of
accounting of environmental requirements and evaluation of how stable is the environmental
situation in the Aral Sea coastal area (Prearalie) ®.

Every state in the region has its own national interests and issues regarding water resources
management. However, there are challenges that are key and common for most of the states.
Those include avoidance of critical situations that could be caused by natural factors (drought)
and ineffective management. The range of criteria applied in the models allows finding trade-
offs that exclude, for example, conflicts between irrigation and hydropower. Potential effects
and damages in economic sectors and relevant compensations can be estimated as well.

How to use the Manual?

This manual provides the user with the instructions on how to work with ASBmm and view the
results through the user interface. The user interface for ASBmm can be accessed through
Internet. The interface is located on a special web-site (http://www.asbmm.uz/).

The desktop of the ASBmm interface includes a guide in form of a diagram of interconnected

blocks by “navigating” among which the user can:

~  Create a user’s project,

~  Openthe project (already created),

~  Customize the model (select task, combination of scenarios),

~  Runone model or a few models in cycle (depending on task selected),

~  Select a method for the evaluation of the results (integrated assessment, assessment by
water body, comparison of the results for one Project or for two selected Projects),

~  View the results of calculations and save them,

~  Gotothe Main page.

Given manual explains how to carry out each of the above listed procedures.

? The Prearalie and Aral Sea Block is under finalization.



Before using ASBmm

What is required to work with the model?

In order to work with ASBmm, you need a PC and internet access.

How to access the user interface?

The user interface is available on http://www.asbmm.uz/.

How to enter?

The main interface window of the model looks as follows:

ad ASBmm R

L ang-LRm oS

Authorizeson Himvganon system
S —— . - PR S p——
=3 o 4 = ! L T T e
4B gt ] N
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(1) Onthe ASBmm web-site the user can use the toolbar and get the following information:
~  “PROJECT DESCRIPTION" —information about the Project and brief description of
ASBmm
~  “HELP” -help information about the models and iteration procedures;
~  “NEWS” -news related to ASBmm
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(2)
(3)
(4)

(5)

(8)

~  “HISTORY"” —information about development of the set of models, existing versions
and future plans on its improvement;

~  “FAQ" -a list of questions that may arise while the user operates ASBmm and
answers to them;

~  “DEVELOPERS"-information about the developers of ASBmm

~  “FORUM” - a space, where the users are invited to give their opinions about the

Project, share their calculation results obtained using ASBmm, discuss similar
models, the issues and scenarios of the Aral Sea basin development, etc.
The user may shift between English and Russian languages (Pyc/Eng);
Brief description of the set of models in form of an information sheet;
A rolling tape with pictures and short texts has two arrows (left and right). By clicking on
an arrow the user can move to another picture with a short explanation on the interface
or the modeling set;
An interactive atlas is located in the middle of the Interface placing a cursor over which
opens the map of the Aral Sea basin divided into the five Central Asian states. By clicking
on any of the states the user can see the administrative map of this state;
The lower right corner of the Interface contains a news feed on the project - digest;
There is a "Feedback” on the bottom, by clicking on which the user opens a dialogue
window “Contacts”, where he/she can answer any question to the project administration
and receive the answer to his/her e-mail;

2 ASBmm s

T

The upper right corner contains active hyperlinks, such as login to the user interface
(Login to the Interface) and registration for new users (Registration).

How to register?

Interface is one of the main working elements of the system, throught which the user interacts
with the system. It is designed in form user-friendly blocks between which the user can switch
quickly. Before accessing the interface, the user should register by clicking on "Register” in the
upper right corner of the web-page.

Then, the registration window opens, where the user should fill in contact details, create login
and password and then click on the “Registration” button:



ad ASBmm
Registration

four name:

Login: consist of letters, digits and "_" n"-" characters

Passwaord:

four email:

- o ASBmm

Registration

“four account { login aaa ) has created.

ou can enter now

ENTER TO INTERFACE ASBMM

Login

Pazzweard

Log in

If registration is successful, a window appears "ENTER TO INTERFACE ASBMM”, in which the
user is prompted to enter the login and password. Clicking on “Log in” opens ASBmm
interface.

Desktop

The desktop is divided into several blocks. In the upper part the user can see logo, language
selector, status line and authorization block, using which the user may enter the system and
finish work at any time by clicking on “Exit” (9).

The working area (10) located in the central part, occupying most of the page, is designed for
the direct work with the program. It is made in a form of a block diagram under one title
"System Guide”.

Each block represents a stage (status) of the system: setting up the user matrix; editing the
user’s scenario; viewing the expert’s scenario; running calculations; viewing the results;
comparing projects. The current stage, which is activated by the user at the moment, is
highlighted in green. The completed stages are colored in turquoise. The arrows between the
blocks show links between the stages, i.e. where the user can move and which way the user
followed from the start. The user can come back to any completed stage by clicking on
respective block.



ad ASBmm

Dasbtag (efar

\

by projecis Fasl access Referance malerlals
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Creating a project \

Create new project
1. Hame of the progect:

2. Choorse T Task (i)

r.q'{h: { | )
r-1':l~: 2
|.'|!il': d
Task I.

Ok Cancel

To start working with ASBmm, the user has to create a new project. By clicking on the “Create
new project” button, the user should enter the name of new project in the opened window (11)
and choose the task to be solved from the list.

For the solution of the 1st task “Asses flow requlation by reservoirs hydrosystems with HEPS
and water balance of river basins”, the water allocation model (WAM) is used which is a part of
ASBmm complex; for the solution of the 2nd task “Assess water requirements per PZ” and the
3rd task “"Assess water availability and agricultural output losses in PZ”, the planning zone
model (PZM) is used; and, for the solution of the 4th task “Socio-economic assessment of
regional development”, the socio-economic model (SEM) is used.

The user may also select the offered combination of tasks, for which the ASBmm control

program forms cycles: cycle 1 - sequential solution of the 1* and 4" tasks (involve WAm and
SEm); cycle 2 - sequential solution of the 2" 2%t 3rd and 4" tasks (involve PZm, WAm, then
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again PZm and SEm). During formation of the cycles, a part of outputs from some models
(intermediate results) are used as inputs for other models.
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Customizing and working with the models
Project matrix

After creation of the project, the user gets to the page “Select User’s Strategy”. On this page
the user can select (define) the development strategy of the region (basin, planning zone), i.e.
customize the model’s (s) operation mode, which is a part of the selected project tasks. All
information intended for the development strategy selection, grouped in the so-called “Project
matrix” (12) presented in the form of a table. Specifying through selection the values of the
corresponding parameters/scenarios - basin/planning zone, climate impact, water content of
the rivers and scenario of socio-economic development - the user customizes the operation
mode of the model.

24 ASBmm

Skl user's Siraboyy [Hil

= STEP BACK
nfo about project
. Marmes Tes|_Task! | “:':-'.". B
_J._ Tarsk 1 ogulaBoe LANKING ZOME s R . -
Reports list 12 >
Selup UERr ECANANG @

By clicking on respective scenario, the user gets summary information about it. There is the
"DB" icon (13) near the name of each scenario, by clicking on which the user can view all
parameters of the selected scenario.

It is important to note that the user has to choose one of pre-determined scenarios for climate
impact and flow probability. “Socio-economic development” has several expert scenarios
(business as usual, national vision, regional) and a user’s scenario, which is created on the basis
of "Business as Usual” scenario. If the user’s scenario option is chosen, then the “Setup user
scenario” button (14) appears on the screen. Clicking on this button brings the user to the
form, where the user’s values can be entered for each of listed indicators.

Setting up a user’s scenario

The user’s scenario setup form is an important element of project settings. There the user can
set projected conditions (for each indicator) to run calculations.
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The table of indicators consists of the three following columns:
(15) Indicators;

(16) Values of indicators as at 2010 (unit, value);

(17) Projected values (unit, boundaries [min, max], forecast).

Thus, on the basis of 2010 indicator values the user makes forecast between minimum and

maximum boundaries indicated in the table. Double clicking on respective cell allows the user
to change the projected value. It is possible to export the entire list of indicators (whole table)
to Excel (28), fill it and then import it back. This simplifies filling of data for the user’s scenario.

The user can at any time change back the initial values by clicking on “Defaults” (19) at the
bottom of the table.

Working with the Planning Zone model (PZm)

PZ model is a flexible tool of the ASBmm set of models. This model performs calculations for
assessment of water use and irrigated agriculture productivity in given planning zone, as well
as for economic evaluation of some actions (improvement of irrigation network efficiency,
development of new lands).

The interface allows the user to work with the selected planning zone independently (water
use assessment regime) or in combination with the river model (water availability and
agricultural production losses assessment regime). Besides, the user can integrate several
zones into a water-management district and operate them in combination with the river model
and the socio-economic model.
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2010 YEAR BOUNDARIES FORECAST

INDICATORS

UNITS VALUE UNITS MIN MAX 2015 2020 2025 2030 2035

- Population

i

Poplation in FZ, % of 2010 "E:; WTZE % 10641 11222 11833 12444 13055
%l

+ Wister diversion

+ CDF

- Efficiency

unit 08 08 0g 08 08

of onfarm canals unit 0.65 065 065 065 065

cost- efficiency dependence ration (interfarm canals)

A1 3362 3B362 36362 36362 36362

A2 10414 10414 10414 10414 10414

cost- efficiency dependence ration {onfarm canals)

a1 7240 7240 7240 7240 7240
A2 -435351 -43851 -43351 -43851 43831
¥ lmportdata ' Exportdata Defaults

Run calculation
—_

PZ parameters are integrated into six large blocks in the interface:
(20) Population —data on population growth as compared to 2010;

(22)
(23)
(24)

(25)

(21) Cropping patterns — change in irrigated areas and cropping patterns in % of irrigated

area;
yields, salaries, taxes, self-cost, cost and revenues in associated sectors);
industrial, rural water supply);

for irrigation out of the total volume of collector-drainage flow in PZ;

zone, system’s performance efficiency-rehabilitation specific cost factor.

By using available information and inputting own data, the user can simulate various
development options for PZ.

The results of calculations are also grouped in large blocks and have the following structure:

(26) Water balance;
(27) Productivity of irrigated agriculture;
(28) Estimated investments in PZ.

_13_

Cost — parameters for calculation of gross production and added value (prices, crop
Water diversion — volumes of water diversion for non-irrigation needs (domestic,
Collector-drainage flow (CDF) — share of CDF in transboundary rivers and re-use of CDF

Efficiency — average coefficients of efficiency of inter- and on-farm canals in planning



VALUES BY YEAR

AVERAGE
INDICATORS UMITS FIVE YEARS
2011 2012 2013 2014 2015
z & = Z &
1244 1 35 35 35 35 251 6
F ‘-l'Develu:upment of nesw land for Mg o i 0 o i o
agricutture (54
Snvestment on improved wwater g 17 17 17 17 17 17
managemeant (WM
SCarea of nesy land developed for i 1 1 1 1 1 10

agricutture Cha)

How to calculate the total water requirements of a planning zone for transboundary
network?

To this end, the user has to create new project on Task 2 (29) or 3 (30) or open already existing
project.

Create new project
1. Hame of the progact:

2. Choorse T Lask (p):

Task 1

_I_.
— Task 2
e A

Task 4

Ok Cancel

Then, the user’s scenario should be adjusted and flow and climate scenarios should be
selected. The list of input data for calculation of water requirements for transboundary
network is shown below:

~  Cropping patterns for main crops (% of irrigated area);

~ Irrigated area in PZ, % of 2010;

~  Water diversion by domestic sector;

~  Water diversion by industry, including energy;

~  Water diversion by agriculture (excluding crop production);

~  Water supply from groundwater;

~  Return flow to transboundary rivers;

~ CDF re-use in PZ;
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~  Efficiency of inter- and on-farm canals.

The result of the calculation is also dependent on water availability and climate change
scenario.

How to calculate the productivity of irrigated agriculture?

The same procedure as mentioned for the calculation of water requirements for transboundary
network is repeated.

The list of input data for the calculation of productivity is as follows:

~  Selling price of irrigated agriculture production, % of 2010;

~ Cost of main crop production;

~  Yields of main crops;

~  Salary costs;

~ Taxes;

~  Coefficient of added value from irrigated agriculture output processing, unit fraction.

How to calculate an amount of investments needed to improve the irrigation
efficiency in planning zone?

The same procedure as mentioned for the calculation of water requirements for transboundary
network is repeated.

The following input parameters are used in the calculation of investments:

~  Efficiency of inter- and on-farm canals

~  Linear dependence ratios of investments in irrigation networks A1 and A2

The amount of investments is calculated as a difference in costs corresponding to specific
levels of efficiency.

Working with the Water Allocation model (WAm)

The Water Allocation model (WAm) is a specialized computer tool for modeling the processes
of flow regulation for the main rivers in the Aral Sea basin, for distribution of flow between the
so-called water-management districts (planning zones) and water ecosystems (wetlands in
Prearalie and Aral Sea). The model does the water balance and hydropower generation
calculations for the Syrdarya and Amudarya basins, based on water-management scenarios on
monthly basis up to 203s.

How environmental water releases for Prearalie can be entered into the model?
To this end, the user’s scenario form is opened and data is entered using the following path:
Environmental demand -> Water supply to Prearalie lakes depending on yearly flow conditions

(32).
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How to enter the water needs of the Aral Sea and what these needs can have an
impact on?

Under this procedure, the user should open the user’s scenario form and enter the data using
the following path: Environmental demand -> Water supply to Aral from the river (32).
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How to activate (deactivate) Kambarata 1, Roghun and any other new HEPS in the

model?

Under this procedure, the user should open the user’s scenario form and enter the data using
the following path: Reservoirs and HEPS -> Commissioning year for new HEPS. In order to
activate HEPS, enter “1”, starting from the five-year period when given HEPS is put into
operation, to deactivate HEPS, enter “-1” starting from the five-year period when given HEPS

is stopped (33).



ST ST T
- - e

~ 5TEP BACK
Info about project
210 YEAR BOUNDARES FORECAST
— ~ M Tass_1_x2 MOIC A TORS:
;J._ e UMTS YALUE UMTS MM MAX M5 2m0 2035 200 ms
Beasing Birdin of Swndkings
Climate imeact: Bnimal « Emvironmenisl denan
Fiawe probiabiliny: Oy ey s o P e Vb, hagentefies o viicdy e cxrllio
[t T TR . ' CCrarar ) i
Repcrtg list =4 St 16 Aol frprn thé rivir
Eservory and FEFS
¥au hsan .'I_‘-"".'\—'\."-'\."‘_.\-'.'
f FIFge e '.:'. 1 1
Tda Al [} ] 1
no no
HEFS rex

How to set up HEPS operation regime (energy generation or energy-irrigation) and
what these regimes can have an impact on?

To this end, the user should open the user’s scenario form and enter the data using the
following path: Reservoirs and HEPS -> HEPS regimes (34):

\\ Py /4

~ 0" —energy mode;

\\ P /4

~ 1" —energy-irrigation mode

The operation regimes of HEPS reservoirs have an impact on water supply in planning zones,
electricity generation, and agricultural production and, consequently, on cost effectiveness
and productivity of agricultural land.

+— STEP BACK

2010 YEAR BOUNDARIES FORECAST

Info about project

e Mame: Task_1_v2 INDICATORS
I_ Task 1: Assess flow regulation by.

Basin: Basin of Syrdarya

UNITS VALUE | UNITS MIN MAX 2015 2020 2025 2030 2035

Climate impact: Minirnal + Environmental demand

Flow probability: Dry - Reservoirs and HEPS
Development: user + Commissioning year
Re po rts | |St + Required electricity generation
- HEPS regimes
You haven't got repors vet o-
Manage reports » energetic
a- mode; 1 -
Kairakkum HEPS energetic 1 energetic 0 1 1 U 1
moce; &
irrigation
mocle

o-

e
Maryn HEPS cascade . energetic

Py SKCNERTHEIR o- mods; 1 -
" energetic a energetic O 1 1 1

DepeknioqMTs Ha

" moce; &
NOb30BATENLCKIA T
- irrigation

mace How
+ Electricity price
+ Blasin to

enter

_17_



the electricity prices and what these prices can have an impact on?

To perform this task, open the user scenario’s form and use the following path to enter the
data: Reservoirs and HEPS -> Electricity price (35). The prices have an impact on the calculation
of the cost of electricity generation.
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How to enter upward (downward) trends of irrigated areas in the model?

To perform this task, open the user scenario’s form and use the following path to enter the
data: Basin -> Annual irrigated area growth as compared to previous year, average for five
years (36).
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Which indicators describe the water balance of rivers and reservoirs in given basin?

The user can get information on those indicators in form of an integrated assessment or by
accessing data on water bodies (reservoirs, river reaches). These indicators include:

~ Water resources;

~  Transboundary resources;

~  Water diversion in a basin (Syrdarya or Amudarya);

~  Estimated return flow;

~  Channel loss;

~  Usable water resources (natural resources+return flow-losses);
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~  Dynamics of water storage in large reservoirs;

~  Inflow to and releases from large reservoirs.

After running the calculation (37) on the basis of user’s scenario, the user can view the
calculation results in the mode of integrated assessment.
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The indicators of river and reservoir water balance can be viewed using the following path:
(38) River network, reservoirs and HEPS -> Water resources and their distribution.
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(39) River network, reservoirs and HEPS -> Reservoirs -> Dynamics of water storage in large
reservoirs at the start of year.
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(40) River network, reservoirs and HEPS -> Reservoirs -> Inflows and releases

- Name; Task_1_v2
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Which indicators describe operation regimes of reservoir hydrosystems with HEPS?

The operation of reservoir hydrosystem with HEPS is characterized by the following indicators:
(41) Electricity production —via HEPS -> Electricity production —total

e Hame: Task_1_v2
AN Task 1: Aszess flow regulation by.. VALUES BY YEAR
{ Basin: Basin of Syrdarya INDICATORS UNITS F':\UUEE\F:EASFES
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(42) Deficit of electricity production — via HEPS -> Deficit of electricity in large HEPS (against
energy generation schedule)

ey Narme: Task_1_v2
70 Task 1: Assess flow regulation by. ELES BHEH
‘—I Basin: Basin of Syrdarya INDICATORS UNITS Fﬁ,"EEsEAAG:s
Climate impact: Minirnal 2011 2012 2013 2014 2015
Flow probability: Dry
Development; user - River network, reservoirs and HPS —click to view
+ Yyster resources and their distribution z z z z z

Reports list + Reservairs

Viou havent got repors yet
Manhage repats »

{againet energy generation schedide)

s It e
42
4

I A 136.7 101 1264 164 1492

b RAHAE

Hew HEPS

3557

A BAHR 3041 2883 1303

+ Loss of production (for energy’) and pote

+Water ecosystems

_20_



(43) Loss of production —via HEPS -> Loss of production (for energy) and potential exports

P Name: Task_1_v2
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Flow probability: Dry
Development: user
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Working with the Socio-Economic model (SEm)

Socio-Economic Model (SEM) is software to select and estimate water-management,
agricultural and environmental development scenarios for the Aral Sea basin by 2035 based on
food safety and efficiency related to national socio-economic development scenarios of
riparian countries. The model operates jointly with WAm and PZm.

How to enter the population growth trends in the model and what these trends can

have an impact on?

Open the user’s scenario form after opening the project (Task 4) and use the following path:
WAm parameters -> Basin of Syrdarya -> Basin -> Annual population growth as compared to
previous year, average for five years (44).
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After entering the data, the same procedure should be repeated for the Amudarya basin using
the following path: WAm parameters -> Basin of Amudarya -> Basin -> Annual population
growth as compared to previous year, average for five years (45).
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Can the user enter the electricity demand trend in the basin countries? How can this be done?
To this end, the user should open the user’s scenario form after opening the project of given
type and use the following paths to access the indicators:

(46) Home consumption: SEM parameters -> Demand for electric power -> Annual growth of

home consumption of electric power as compared to previous year, average for five years
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(47) SEM parameters -> Demand for electric power -> Annual growth of electricity
export as compared to previous year, average for five years
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How to enter the costs of hydropower generation and what these costs can have an
impact on?

Open the user’s scenario form after opening the project (Task 4) and use the following path to
access the parameter: Export - SEM parameters -> Costs -> Annual growth of self-cost of
hydropower generation as compared to previous year, average for five years (48).
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Which economic indicators are used to estimate the operation of HEPS and their
impact on water supply of different users in river basins?

The operation of HEPS is estimated against the following indicators:
~ Electricity needs per capita;

~ Hydropower and thermal power production per capita;

~ HEPS revenue per capita;

~ Deficit of hydropower production;

~ Lost hydropower production benefit (revenue).

These indicators can be accessed through the integrated assessment form of the Task 4:
Economic estimation -> Electricity produced by large HEPS and cascades, in terms of value

(49).
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Which socio-economic indicators are used to assess production and losses of output
in irrigated agriculture and processing sector?

The production and losses of output in irrigated agriculture and processing sector are assessed
through the following indicators:

~ Potential revenue;

~ Revenue per capita;

~  Revenue per hectare;

~ Revenue per one cubic meter of water diverted;

~ Loss of revenue;

~  Value added inirrigated agriculture and processing sector;

~ Losses in irrigated agriculture and processing sector;

~ Increase or loss of jobs.

Those indicators can be assessed through the integrated assessment form of the Task 4:
Economic estimation -> Production of irrigated agriculture in terms of value (50).
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How to fill in the food basket for the region and set the norm of calories per person?
Open the user’s scenario form after opening the project (Task 4) and use the following path to

access the parameters:

(51) Food basket: SEM parameters -> Nutrition -> Food calories.

Info about project

et MName: Task_4_v1
" Task 4: Socio-economic assessment.
P Basin: Basin of Aral Sea

Planning zone: Tashkent-Chirchik, Tashkent-SvtDarya
Climate impact: MinimalFlow probability: Dry
Development: uzer

Reports list

Bo00x02ARCTERHHEIM PAROH DERIAHCKD A A0NKMHEL
Manane repors »

2010 YEAR BOUNDARIES FORECAST

INDICATORS
UNITS VYALUE #UMITS MIN MAX 2015 2020 2025 2030 2035

+WWAm parameters
+ Parameters of planning zone
- SEM parameters

+ Costs

+ Annual growth of agricutiural

Wenetables

(52) Norm of calories per person: SEM parameters -> Nutrition -> Norm of kcal/person/day.
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Info about project
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Which indicators estimate food security in the basin?

Food security can be estimated by comparing the norm per person and the estimated
indicators of calories in general and by foodstuff items. Those indicators can be assessed
through the integrated assessment form of the Task 4: Economic estimation -> The Balance of
calories (53).
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Viewing the results
Output forms of ASBMM

The results of calculations are available in two formats, such as an integrated assessment and
the output of water-related information. The integrated assessment presents annual data in
five-year periods of forecast. The set of output parameters is determined by type of project.
Some of information is available in both annual and monthly dimension. Such data are marked
by “Y" (54). The output forms for each type of project are described below (55).

Evaluation of the flow regulation by reservoir hydrosystem with HEPS and the
water balance of river basins

The calculation parameters are grouped into the following categories:

1. Water resources and their distribution (55)
~ Water resources;
~  Transboundary resources of Syrdarya/Amudarya and tributaries;
~  Water diversion in Syrdarya/Amudarya basin;
~  Estimated return flow into Syrdarya/Amudarya and tributaries;
~  Channel losses;
~ Usable water resources (natural resources+return flow-losses).

2.  Reservoirs (55)
~  Dynamics of water storage in large reservoirs at the start of year;
~  Inflows and releases.

3. HEPS(55)
~  Electricity generation —total;
~ Deficit of electricity generation by large HEPS (against energy generation
schedule);
~  Loss of production (for energy sector) or potential export.

4. Water ecosystems (55)
~  Emergency-environmental releases;
~  Water availability of Prearalie;
~  Water supply to water ecosystems;
~  Water supply to the Aral Sea.
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Assessment of water availability and agricultural output losses:
1. Water balance (56)
Water requirements of PZ
~  Irrigated agriculture;
~ Domestic use;
~ Industrial use;
~  Rural water supply
Local water resources
~ Local rivers and streams;
~  Groundwater extraction;
~  Reuse from collector drainage in PZ
Calculated parameters
~ Water demand of PZ from large rivers (transboundary);
~  Return flow from PZ to large rivers;
~  Potential collector drainage flow formed in PZ

2.  Productivity of irrigated agriculture (56)
~  lrrigated areg;
~  Potential agricultural production;
~  Loss of agricultural production due to water deficit;
~  Agricultural production;
~  Cost of agricultural production;
~  Net agricultural production;
~  Value added inirrigated agriculture;
~  Value added in processing sector, including per crop

3. Estimated investmentsin PZ (56)
~  Reconstruction of irrigation network;
~  Development of new land for agriculture;
~ Investment in improved water management (IWRM);
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~  Areaof new land developed for agriculture.
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Socio-economic assessment of the development of the region

1.

Production of irrigated agriculture in terms of value (57)

~ Potential revenue;
~ Revenue per capita;
~  Revenue per hectare;

~  Revenue per one cubic meter of water diverted;

~  Loss of revenue;

~  Value added in irrigated agriculture and processing sector;
~  Losses inirrigated agriculture and processing sector;

~  Loss of jobs.
Info about project
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Electricity produced by large HEPS and cascades, in terms of value (58)
~ Electricity needs per capita;

~  Hydropower and thermal power production per capita;

~ HEPS revenue per capita;

~  Deficit of hydropower production;

~  Lost hydropower production benefit (revenue).
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A Taikistan MEhr 15856 21437 16263 13746 13377 16100
A Turkmenistan MEr 19573 19036 1863 18176 19506 18995
Aizhekistan MEhr 15685 15802 1555 15210 14817 15375
HEPS revenue per capita
azakhstan MG 91 X CE] 26 a4 85
~“Hyrayzstan My 1249 1288 997 966 W6 1088
~Taijikistan MBw  S14 674 S6F 477 458 538
Turkmenistan MG 0 a 0 0 a 00
#lUzhekistan MG 38 42 EL] 34 23 36
Deficit of hydropower production
AAHazakhstan hiftr o o o 0 o 00
Ayrgyzstan hEhr 455 344 B33 45 BT 554
A Taiikistan MEhr 735 514 361 55T 708 584
~  Population;
~ Water resources per capita;
~  lIrrigated area per capita;
~  Hydropower per capita.
Info about P rOJeCt Choose 5 year range: | 2011-2015 ¥
v Name: Task_4_w1
Task 4: Bocio-economic assessment VALUES BY YEAR
- : AVERAGE
oy, Basin: Basin o7 Aral Sea INDICATORS UNITS FIVE YEARS
} 2011 w12 03 2014 2015
Planning zone: TashkentChirchik, Tashkent-SyrDarya
Climate impact: Minirma Flow probability: Dry + ReservoirBasin: Planning zone —ciih to view
Development: user + Results WA
I - Econamic: estimation
Reports list
Production of irrigated aaricuture interms of value
BofoxcaARCTEEHHBIA palioH TepraHckoi AonMHEl
Manade reports »
Population
SMazakhstan million peapls 33 34 34 35 38 34
Syrgyzstan million people 32 32 33 33 34 33
A Tajikistan tillion people 77 78 I 82 83 a0
STurkmenistan million people 51 52 54 55 5B 54
~Uzhekistan million people 291 286 301 305 3 3041
‘Water resources per capita
~Mazakhstan m3ferson a1 04 01 01 o o1
SHyrgyzstan m3jperson 25 28 22 19 18 22
S Tajikistan m3/nerson 22 22 21 2 18 21
STurkmenistan m3/person 04 04 0.4 04 04 04
~Uzhekistan m3lerson oF 1.4 0E 03 0z 05
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4. The balance of calories (60)
~  Calories;
~  Wheat and rice calories;
~  Vegetables and fruits calories;
~  Meat, meat products, milk and dairy produce calories.

Info about prOjeCt Choose § vear range: | 20112015 ¥
- Name: Task_4_v1
" Task 4: Socio-economic assessment VALUES BY YEAR
g~ Basin: Basin of Aral Sea INDICATORS UNITS F‘IQU"EE;NEQAGRES

Planning zone: TashkentChirchik, Tashkent-SyrDarya 2 HIiB i 2 Ei

Climate impact: Minima Flow probability: Dry + ReseryvoirBasin: Planning zone «ciick to view

Dewvelopment: user + Resulls YWAm

Re po rtS | |St - Economic estimation

+ Prouction of irigsted agricuiure in terms of valus
BoaokozARcTeEHHEIR pafiod Depranck ol A0NUHE! + Electricity produced by large HEPS and cascades, in terms of valus
Manage reports » + Indicators
- The balance of calories
Calories
SKazakhstan K 23064 2138 1870.2 18025 187 2057 4
AKyrgyzstan K 19295 19179 18929 18744 18634 18956
A Tajkistan K 0754 10723 10B7E 1056 105532 1065.3
S Turkmenistan K 23069 24827 24461 23834 23183 24280
~“Uzhekistan K 21008 21119 20129 19466 19183 M8
Calories wheat and rice
~Kazakhstan K 5684 543 5031 487 4778 5198
~Kyrgyzstan K 5322 5285 5242 502 5176 5247
A Tajikistan L 2823 2822 2812 2794 2788 2808
ATurkmenistan K 9368 9276 914 8923 865 a07 1
~Uzbekistan K T2 T56.2 e 6352 6338 7215
Calories vegetables and fruits

SKazakhstan K 7332 6749 519.2 5933 5835 6416
AKyrgyzstan K 6796  E7S7 BG5S  BSB1 BS4S BEE.7
Tajkistan K 4302 4292 4277 4237 4233 4268
S Turkmenistan K 3524 7S 424 3357 327 3404
~“Uzhekistan K 5706 5718 5474 5307 5208 5482

Comparison of the results

ASBMM software allows comparing the results of calculations both within the project
(different five years) and between similar projects. The structure of comparison forms inherits
the structure of output forms and a set of calculated parameters for the respective project. To
view the results of the comparison, perform the following steps:

(61) On the integrated assessment page follow the link - Compare results
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Visllo, uta

2 ASBmm e

& Rilrgraled suaesuril

B/ Eng
= STEPBACK |

Info about project Chocas 3 mar range |01 12015 1

[ Mo Taak_L_vl &

“ Tl &; Ezwin-weong=iy SRsEEir= WAL EY YEANM

- B Bt o e Ena BT ATORG s r:.;"::ﬁs
Plaritig rome: Teahbers Chectes, Taghiers Splane o Ll n mH
TR gt W b e olalulity: £y T R s T E T panrap—
(LR T T R

RN
Reports list = Looron: sgmpon
o Lpsdats

Uzl trrremid) paftoe Centamt o Saliee

4 1 o Cistafuracabeny

Dwlsdwd ipiulls | Comgare mulls | Exa

SAERA I G U LS fryiniad | Fas Rty

(62) Choose a method of comparison - Compare five years in one project or Compare similar
projects
(63) Select Compared projects/ five years

gl wia
. ﬂl" o th 5 3
2 ASBmm e

& Coirpaig

CUSTOMIIIND

| == STEP BACK |
Info about project
METHOD OF COMPARISON COMP ARED PROVECTE | FIVE YEARS
—— Haami Task 4 w1+
" Tagh 4: Gono-pesnomic SEEEFEMEnt Cimgau [hew et 1 e g

B s Sain of Argd Sea ilt‘!:‘!‘ll! - :?ﬂﬁﬁ.:ﬁ_}_unz]

S e popctn
Plaidig otne: TasbkenkChindi, Tashkent Inlarvi

Climatn irpact: MovmaFlow probabslife Ony

Dinkopmeen; uszr Wiew comgare maults |

(64) Follow the link - View compared results

Hint ks, iy

md ASBmm & s

& Compaing

w" - e
e - S

| = STEP BACK |
Info about project
METHOD OF COMPARIZON COMPARED PROJECTS [ FIVE YEARS
a— Mo Tagk_8_¢1 &
" Tagk 4: Socig-aconaimic AssREsment Sirrpans fred vears 0 oe prod |
gt Basin: Sasin of Aral S ) Taskd vl *le v

Sumpars srda e .
Panning Tona; TashkensChirchik, Tashkens SeDars
CHmale imgsct: Min n sl o probabily Dy
Dervulopment; uie: Wirw compans riddla



Viewing the information about the project

& Inbegrated assessment

Fyc/Eng
+
~ STEP BACK
Info about pro_ject Chooee & yaar range: | 20112015 *
Info about project Sallas: goar
- Marne: Task_1_v2 \GE
I_ Task 1: Azsess flow regulation by.. ARS
[+ Basin: Basin of Syrdarya 2015 yuar 2020 yuar 2025 yaar 202 Opmar 2025 ypaar
Clirnate impact: hinimal
Flow probability: Ory 2014 year
Developrnent: uzer
Go to object:
HPS mode: "ET HE
[ select v R 4
Reservoirs: j“
[ select v
‘ifater supply to the PZ: 4 The yser
[ select v
Wiater balance: ,’ | can
Select v .
(e ' obtain
Legend

Rivers

-

& Resarvoims(res)
z

HF3

Lakes
— -
- PZ: water availability > 75%
l:l PZ: water availability S50-75%
T [——
° Gusging statiors
— Intnkes
— Transfers
Returns, Outflow

information on water bodies, regimes of which are modeled by the system. This information is
available for the project type "Assessment of flow requlation by reservoir hydrosystem with
HEP and water balance of river basins" and "Socio-economic assessment of the development
of the region." To view this information, the user should follow the link - Detailed results (by
project) in the form of an integrated evaluation (65).

Navigation by water objects is possible using the graphical schemes of Syr Darya and Amu
Darya river basins (65).
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The following reports are available by project:

(66)

(67)

(63)

HEPS operation regime

HEPS operation regime. Toktogul HEPS. |2014 year -

PARAMETER

] Water regime of HEPS
Water dizcharge at HEPS, Mim3imonth
Wastewster from HEPS, Mm3imonth
Lost relesses for energy, Mm3imonth
Defict of releases for energy generstion
Energy regime of HEPS
Electricty generation, MKk

Lost electricity generation through water releases for energy,
itk

Lozt electricity gensration through sterile spills

00 O O ooooo

Electricty generation deficit

Reservoir operation regime

Reservoir operation regime,

PARAMETER UNITS X Xl

O Inflove ta reservoir-actually min.m3 3413 286

autflowy from reservoir-actuslly,

UNITS X X
995 995
495 435
o0
o0
397390
o0
197 194
o0

Xl

3574 2213 gad9

XN

o7

27

774 7

@

424 516

1l v

1696 1882.2 13451

9345 9345 TOFZ FVIS 7956 9303 1O

min.m3

Capscity of reservoir-sctually min.m3

River water balance

River water balance. Karadarya river. 2014 year -

PARAMETER UNITS

Inflos from an upstream reach, Mm3
Lateral inflowe from rivers, Mim3
Wister diversion in given site, Mm3
Loses in given ste, Mm3

Discharge to s dovenstresm reach, Mm3

00 0DO0OOoOOo

Change in water volume Cwithin reservolr ste), Mm3

X

M1

7a
118

84

Xl

a3
18
116
105
103

29

X

205 407

26 -152

367 S7a

a6 36

2083

102 152

05 831

-205 126
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950 1105 1018 442

G50 @05 Ta M2

21 M5 285 85

a a u] a

v v

Vil v
398 774
95 334
oo
oo
165 319
oo
40 157
oo

i

IX VEGETATION

995

483

404

2m

. Toktogul. 2014 year -

IX VEGETATION

BE4E 4663 3639 3324

5 10183 442 3973 7735 9945

LU

o554 333 212 176
21 15 17 10
382 BS 40 10
163 156 143 143
5B 489 137 230

-215 48 T§o&9

vin

146
16
5
a3
176

64

709 16310 15960 15408 15462 16208 16985 17312 17735 15744 18334 17672

4732

2662

1803

1083

52545

47311

106732

NON
VEGETATION

2247

2687

2024

117

NON
VEGETATION

3719
52156

GE3E7

IX VWEGETATION MOMNVEGETATION

128

a1

104

ar

1554

a4

s05

EE]

1705

a5

1364

222

221

B33

2375

.34

FOR
YEAR

9949

G549

3927

2180

FOR
YEAR

Q006 .4

99467

203148

FOR
YEAR

2933
316
T26

1392

4080

=241



