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1. Introduction and description 

A “serious game” is a game used for a serious purpose. They range from flight simulators to simple 

games using only sticks and rocks. It is the context they are used them which makes them “serious”: 

any game can have educational value if it is presented in an educational context, and conversely, an 

educational game will have no impact unless it is used appropriately. Serious games have been used in 

various contexts for group learning, and to create shared visions amongst groups of stakeholders. 

They provide an idealised decision-making environment, with fast feedback, no real-world risk, 

freedom from institutional constraints and easy communication between decision-makers. Within 

water management it can be challenging to connect stakeholders with each other or with scientific 

tools. Therefore, simulation games which use scientific tools as their basis bring stakeholders together 

and provide a scientifically informed focus for discussion. SimBasin is such a game, developed at The 

Nature Conservancy Colombia during 2015.  

SimBasin is a basin simulation game written in VBA, which draws on results from WEAP water 

resources modelling software. During the game, groups of participants are led through a 30 year 

future development of the basin, during which they take decisions about the development of the basin 

and see the impacts on four different sectors: agriculture, hydropower, flood risk, and environment. 

These impacts are displayed through seven indicators, which players should try to maintain above 

critical thresholds. To communicate the effects of uncertainty and climate variability, players see the 

actual value of the indicator and also a band of possible values, so they can see if their decisions have 

actually reduced risk or if they just “got lucky”. The game works as a layer on top of a WEAP water  

resources model of the basin, adapted from a basin-wide model already created, so the fictional game 

basin is conceptually similar to the Magdalena-Cauca basin. 

 

  

How to use this manual 

 To get started quickly, see Installation and play (p. 4) 

 For advice on organising workshops using SimBasin, see Workshop organisation (p. 7) 

 To understand how the game works, see Science behind the game (p.9), SimBasin 

software (p. 10) and  WEAP model (p. 12) 

 If you are thinking of adapting SimBasin, see Adapting SimBasin (p. 15) and Step-by-

step adaptation instructions (p. 16) 

A reference guide to the components of the software and handouts for players and moderators can 

be found in the Appendices. 

 



 

2. Installation and play 

Installation  

1. If you do not already have it, download and install WEAP following the instructions at 

http://www.weap21.org/. You will need to make a free user account. If you are working for an 

eligible organisation the WEAP licence is free. 

2. Open WEAP and navigate to Area -> Manage Areas -> Backup and select the 

“SimBasinModel.zip” file from the game package folder you downloaded. Say “No” to any 

dialogs. 

3. Close the “Manage Areas” dialog. If the game area does not load automatically, navigate to 

Area -> Open and select “ 

4. ” from the list. 

5. Without closing WEAP, open “SimBasin.xlsm” from the folder you downloaded and enable 

macros within Microsoft Excel. 

6. Click “New game”. A dialog should appear asking you for a basin name; enter a name and 

press OK. WEAP should run and then you should see results appear in the game screen. If 

WEAP does not run, try the fix detailed below to correct Excel’s connection to WEAP.  

 

NB: the game uses WEAP Version: 2015.0. Please ensure your version of WEAP includes the 

flooding module (older versions do not). If you can, download a new version of WEAP. Otherwise, 

enable flooding in some older versions by saving an empty text file called “Flooding.yes” in the 

WEAP area folder called SimBasinModel.  

 

WEAP registry fix 

1. Open command prompt using Run\ cmd  

2. Set directory to “Program Files (c86)\WEAP\  

3. Run “weap.exe\regserver” as administrator. 

4. Nothing should happen (WEAP should not open) if the process completed correctly.  

5. Close the console and reopen WEAP and the Excel file (not as administrator) 

If these steps do not help, WEAP should be reinstalled using the administrator account.  

 

Interface 

The interface has two “zones”: the game, which will be visible to the players, and to the left, a “for 

moderators” zone which will be off-screen during the game, to prevent buttons accidentally being 

clicked during the game. 

 

  

Game zone 
For 

moderators 

Figure 1: interface 

http://www.weap21.org/


 

Game zone 

Within this zone, there are only two buttons. 

 Continue: this will display the decision screen (see below). 

 Political map: this toggles an overlay map illustrating the regions of the basin 

“For moderators” 

During the game, only the game zone will be visible on the screen. However, if you want to use it, 

you can simply use the arrow keys to move across the screen. 

 Language dropdown: here, you can select a language for the interface. This can be done 

even during the game. 

 Play mode: removes menus and scroll bars, sets Excel to fullscreen, and zooms to Game 

Zone. 

 Design mode: resets Excel to a “normal” view with menus and scroll bars 

 New game: displays a dialog asking for a basin name. When this is entered, a new WEAP 

scenario will be created and the game interface will be reset. 

 NOTE: when this is done, the model containing the players’ decisions is still saved in 

WEAP. However, the interface will be reset and the graphs can only be recovered by 

repeating the game with the same sequence of decisions. You should save the 

worksheet before doing this if you want to keep the original sequence. 

 Show risk: takes you to the “Risk” sheet where the multisectoral risk has been calculated. 

 About SimCuenca: displays a dialog with information about the game and contributing 

organisations  

Decision screen 

This displays different decisions each round. You can open and close it as often as you like before the 

decisions are made. 

 Decision radio buttons: choose one decision for each round. If you choose nothing the 

simulation will still run, but will not implement anything. 

 Simulate: writes the decisions to the model and runs it. The worksheet will minimise to 

display the model. Once the model has run, it should pop up again. If it doesn’t you can 

maximise it from the programs bar. It will then start to calculate the results, and you can see 

the progress on the status bar under the map. 

 Research menus: select the kind of forecast you need, and how far into the future it should 

go. 

 Calculate price: displays the price of the study you have selected.  

 Buy study: displays the selected forecast on the graphs on the main page (if you wish you can 

close the decision screen to look at it). 

 

 

Play 

1. Ensure that WEAP is open and displaying the game area. 
2. Click “New game”.  The interface will be reset, and a dialog box will appear prompting you 



 

to enter a basin name. Your game will be saved within WEAP as a scenario with this name. 

Therefore, if you wish to use the same name twice you must delete the scenario from WEAP 

first (Area -> Manage Scenarios). 

3. Click “To the game”. The model will run to generate baseline results and once it has finished 

you will see the first five years’ results populate on the graphs in the interface. 

4. Look at the results. The map displays features in the basin, and the health of the rivers. The 

indicator graphs display three things: a red failure zone, a grey possible range, and a black 

line indicating the value of the indicator for each year.    

 
 

– If the real value falls into the red failure zone, you will incur penalty points. 

– The grey zone is the range of possible values of the indicator if you do not change 

anything. This represents climatic variability. 

– Therefore, if the red and grey zones overlap, there is vulnerability: a possibility that 

the indicator value will fall within the failure zone and you will incur a penalty point. 

– You can change the grey or red zones with your decisions. However, the position of 

the black line within this zone depends on the weather. 

5. Click “Continue”.  A dialog will be displayed outlining the decisions available to you. For 

more information on the options available, consult the “Project Portfolio” included with the 

game download. When you have made a decision, click the appropriate radio button. You can 

also buy forecasts using the right-hand section of the dialog. These will display projected 

future values or failure zones for the indicators. For example, you may want to know the 

projected hydropower demand 10 years into the future. Select “Hydropower production”, 

“Failure zone (red zone)” and “10” from the dropdowns, and click “Calculate price”. The 

price is displayed. To buy the study, click “Buy study”. The price will be deducted from your 

budget and you will see the information on the indicator graphs. 

6. Click “Simulate”. The model will run, and when it is finished you will see your choices 

illustrated on the map and five more years of data will have appeared on the indicator graphs. 

If you have entered any of the failure zones, your penalty point score will have increased. 

7. Click “Continue”. The next round’s decisions will be displayed. Simply repeat the cycle 

until the game year 2045, when the game finishes. 

  



 

3. Workshop organisation  

The game is designed to be used for facilitated workshops, with participants grouped into groups of 4-

12 players. The game should include opening and debriefing presentations for all participants to 

explain the game and then discuss what has been learned during the session. You should allow 

roughly 90 minutes to complete one round of the game. 

The game can be played in various ways: 

 Decisions can be made by the whole group (consensus), or the group can be split into 

subgroups, with each subgroup only making decisions related to a particular sector. 

 The goal of the game can be to minimise penalty points or overall risk, either for one sector or 

overall. 

 Indicators can be displayed or hidden. For example, a group focussing on hydropower may 

have other indicators hidden. 

The workshop can be built around various such games, for example: 

 Half of the groups make decisions by consensus and the other half sectorally 

 Players split into groups by sector and each group plays the game only considering that sector 

(other indicators hidden). The groups are then mixed and play again, this time deciding by 

consensus. 

 … 

By adjusting the factors you can design a workshop which fits your objectives and the time and 

people you have. The comparison of rounds played under different conditions can be a powerful 

illustration of the differences between different management styles. Usually, any restriction on players 

which limits their ability to communicate and manage the basin in an integrated way will result in 

them adopting more extreme strategies which tend to produce lower scores. However, you will need a 

contingency plan if the group you expect to do best does not. 

 

You will need: 

 A moderator per group who knows the game and can explain the concepts involved 

 Someone on hand who knows the software well in case of problems or questions 

 A table for each group 

 A computer (with Excel 2007, WEAP and the game installed) per group.  

 One set of printed materials per group 

 A projector for the opening and closing presentations 

 A large screen or projector per group 

 

Checklist: 

Weeks before the workshop: 

o Organise venue 

o Invite participants 

o Make sure moderators are available 

Days before the workshop: 

o Install the game on all the computers and test it once on each 

o Give each monitor a chance to play with the game so that they know the interface 

o If you can, have a dry run (rehearsal) internally 

o Print the materials 

On the day: 

o Make sure all computers are set up and will not hibernate in power saving mode 

o Click “New game” on each computer, enter the name of the group, and leave it to run, so that 

the baseline results are displayed 

  



 

Leading the discussion 

Each round should last about 15 minutes (though the first rounds will probably be longer than later 

rounds while the players get the hang of the game), including the following steps: 

Minutes  

0 Give the players the material for the round and ask a player to read the narrative. 

1 

3 minutes for an initial discussion. 2 

3 

4 Click “Continue” to display the decision screen. 

Ask if they would like to buy any information. Allow 2 minutes for them to decide which. 5 

6 

5 minutes to finalize the decisions and enter them into the game. 

7 

8 

9 

10 

11 Click “Simulate”. While it runs ask the players what they expect from their decisions. 

12 
2 minutes to go over the results of the simulation, the map and uncertainties. 

13 

14 Player discussion of the results and tradeoffs (or mention these explicitly) 

  



 

4. Science behind the game 

Assumptions 

1. Funding is available to implement one and only one of each set of three options 

2. All sectors are equally important – a penalty point in any sector is equally bad 

3. The vulnerability is calculated as the fraction of the grey band lying within the failure zone 

(below left). This misses two important components: the uncertainty over the threshold, and the 

probability distribution of the uncertainty (below right). 

   

4. The grey zones are calculated by taking the variation from the 30-year weather scenario used in 

the game and extending it by 10% on either side to encompass other extreme values.  

5. Reservoirs are each assigned an energy demand and operate independently to meet that demand. 

Indicator calculation 

The indicators in the game are calculated as shown in the following table. 

Sector Indicator Calculation method 

Flooding 

Volume of flood waters in two towns during worst 

flood event of year, normalised to a “percentage 

flooded”* 

Extracted from WEAP 

Agriculture Total annual yield in tonnes Extracted from WEAP 

Hydropower Total annual generation in kWh Extracted from WEAP 

Health of 

rivers 

A weighted average of average ecochange and a 

network fragmentation indicator + 

Calculated from WEAP 

results 

Forest 

remaining 

% of forested area remaining relative to game start 

year 

Calculated from WEAP 

results 

Wetland 

remaining 

% of wetland area remaining relative to game start 

year 

Calculated from WEAP 

results 

* WEAP does not model flooding on a 3D surface; flood waters are distributed evenly over the entire 

catchment, so it is impossible to measure “Flooded depth” or “Flooded area” in a city, for example. 

The flooded volume is extracted instead. This is converted into a “Percentage flooded” parameter, 

expressing its position between two thresholds, the lower one representing the volume at which 

flooding of human settlements begins and the higher one representing complete inundation. 
+ Ecochange (the normalised area between the original flow-duration curve and the altered flow-

duration curve (Gao, Vogel, Kroll, Poff, & Olden, 2009)) is measured relative to a baseline scenario 

with no agricultural growth and no reservoirs. The ecochange was calculated for a representative 

sample of river reaches and averaged. River network fragmentation is measured by the longest free 

length of river of Strahler stream order four (measured by superimposing game interventions on the 

Magdalena-Cauca stream network). 

  



 

5. SimBasin software 

The game consists of: 

 Strategies module: routines which implement decisions in the model 

 Indicators module: routines which calculate indicators based on model results 

 Research module: routines which calculate indicators in the future 

 Game manager module: manages the interaction of these components 

 Game narrative sheet: a sequence of decisions which guides players through the game 

 Results sheets: these store the results for display as they are calculated 

 Growth sheet: stores the demand progressions for all the sectors 

 Graphical user interface (GUI): manages the interaction with the players, including: 

o Base map displaying layout of basin 

o Stickers: overlays for the base map illustrating player decisions, which can be turned 

on and off 

o Graphs: display the progression of the indicators 

 WEAP model: a model in WEAP representing a simplified version of the Magdalena-Cauca 

basin 

For more information on these components, see Error! Reference source not found.. 

 

When “New game” is clicked: 

1. Game stickers are removed from the base map 

2. Results are deleted from the results sheets and the interface 

3. The user is prompted to enter a name. A new scenario is created with this name inside the 

WEAP model and the WEAP model is run to generate the first results. 

 

Subsequent rounds happen by clicking “Continue” (illustrated in Figure 2 overleaf):  

1. The player examines the results of the previous round on the GUI and presses “continue”. 

2. The game manager checks the game year against the game narrative and delivers the 

decisions for this year through a form (“FormDec”). 

3. The player can use this dialog to buy studies and forecasts. The game manager deals with 

these requests using the appropriate routine from the research module, and writes these to the 

results sheets. 

4. The game and displays the results via the GUI. 

The players make the decisions using the dialog and clicks “Simulate”. The game manager 

implements these in the WEAP model using the appropriate routine from the strategies module.  

5. The game manager runs the updated WEAP model. 

6. The game manager calculates the indicators from the model results using the indicator 

module, populates the GUI with the results and advances the game year. 

Once the game is finished, “Show risk” is clicked. This activates a worksheet where the overall risk 

for each sector is displayed. This is the percentage of the grey zone which is overlapped by the red 

zone. 

 



 

  

  

Subroutine names in black 

Figure 2: game architecture 



 

6. WEAP model 

 WEAP software 

WEAP, a water allocation modelling package, was used for the water resources modelling. Demands 

and supplies are represented in WEAP as a series of nodes (catchments, demand sites etc.) connected 

by links (rivers, supply lines etc.). Running on a monthly timestep, the model first calculates the 

demands and supplies for each node (such as rainfall-runoff or supply requirements). Then, a linear 

program is used to optimise the distribution of water to meet the demands subject to mass balance, 

supply priorities and other constraints. Lastly, WEAP calculates external impacts such as hydropower 

generation, pollution generation, or costs.  

Rainfall-runoff from catchments is simulated using the Soil Moisture Method, a 2-layer soil moisture 

accounting scheme. Evaporation and surface runoff are calculated based on the initial moisture of the 

top layer. The remaining water then percolates into the two “buckets” of the soil moisture model 

where it is stored and ultimately transferred to a river through interflow or base flow. 

Model set-up 

Model Scenarios 

WEAP 

version 
3.4394 

 Current Accounts 

 Reference 

 Game Template 

 [Player name] 

 Baseline 

Special 

Switches 

Flooding.yes 

ftp://weap21.org/WEAPUpdate\dy 

Years 
Current Accounts: 2014 

Scenarios: 2015-2075 
Timesteps 

12 time steps per year 

Based on calendar months 

Units m^3 / CMS / m / kWH / kg  

Agricultural growth is represented in the model. Each catchment has a “natural” part (forest or 

wetland) and a “developed” part (agriculture or pasture). These have different soil parameters. As the 

game proceeds, the “developed” part grows to replace the “natural” part. This growth can be slowed, 

halted or reversed by the players during the game. 

The data for the grey “variability” bands in the game representing climate variability was generated 

by running the model for twice the length of the game, repeating the climate. In the second repetition 

(right-hand section), the condition of the basin is held static as it was in the game year (the 

agricultural expansion does not happen) and so the second half of the model run represents 30 years of 

climate variability with a static basin condition. The range of possible values is represented by the 

maximum and minimum values of the indicator within these last thirty years, and the game indicators 

are calculated from the first thirty years (Figure 3). 

  



 

 

 

Figure 3: variability calculation   
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Basin characteristics 

The model used for the game is intended to have the same characteristics as the Magdalena-Cauca 

basin although the game model is very simplified to enable it to run fast enough for the game. This 

was done by aggregating the ~300 subcatchments in TNC’s Magdalena-Cauca model into 13 larger 

catchments along 2 rivers (Figure 4), with similar areas, land-uses and climates (see table). Other 

features (reservoirs, urban supply sites, wetlands and so on) were adapted from the original model to 

give the fictional catchment a similar range of features. 

 

Land-cover at start of game Climate 

Total area 200127 km2 Annual rainfall 1187 – 2737 mm (mean 2114 mm) 

Agriculture 92124 km2 (46%) Temperature 13 – 28.5°C, location-, not season- dependent 

Pasture 29843 km2 (15%) Reservoirs 

Forest 66353 km2 (33%) Starting installed capacity 

(2 reservoirs) 

Mean: 250 GWh 

Firm (95%): 90 GWh Wetland 11806 km2 (6%) 

Growth of non-natural land 

cover Possible installed capacity 
Mean: 940 GWh 

Firm (95%): 300 GWh 
Growth 1.5% p.a 



 

 
 

Model parameters 

The soil parameters used in the game model were chosen with reference to those used in the full 

model, and are listed in the table below. Most vary with land-use; however, the Runoff Resistance 

Factor (RRF) varies with altitude. Each game model catchment has the same area of each landuse type 

as its constituent full model catchments. The altitude classification was chosen which best represented 

each catchment. 

Land cover type 

Parameters 

Kc 
Soil Water 

Capacity 

Root Zone 

Conductivity 

Flow 

Direction 

Potential 

Yield 

Yield 

Response 

Factor 

Deep  

Water 

Capacity 

Deep 

Conductivity 
RRF 

Agriculture 1 250 100 0.4 17300 1.1    

Forest 0.85 250 100 0.4 0 1.1    

Degraded 1.2 125 100 0.4 0 1.1    

Pasture 1 250 100 0.4 17300 1.1    

Wetland 0.85 250 100 0.4 0 1.1    

Intensive 1.4 250 100 0.4 34600 1.1    

Silvopasture 0.85 250 100 0.4 17300 1.1    

All       350 300  

Paramo         12 

High mountain         5 

Mid mountain         10 

Low mountain         12 

Wetland         20 

 

 

  

Figure 4: model schematic Legend 



 

7. Adapting SimBasin 

SimBasin can be adapted to your own basin, from a simple translation to connection to a different 

WEAP model. Bear in mind that the more you change, the more testing you will need to do to check 

that your new game makes sense. Don’t underestimate how long this will take, and only start 

modifying the game if you really need to. 

As the game components depend on each other, any modifications should be made in the order shown 

below, i.e. if one change is made, all the steps below it must be at least checked as well. Therefore, 

the steps at the top of the diagram involve the most work.  

The “Step by step instructions” section describes how each step can be done. For information while 

you are working, consult the “Reference” section. 

1. WEAP model: Other WEAP models can be connected to the game. However, some 

modifications need to be made to the model before it can be connected. 

2. Basemap: The map graphic will need to be changed if a different WEAP model area is used. 

3. Narrative: This is the sequence of decisions the players make. You can change the type of 

decisions which are taken or the order they are taken in. 

4. Stickers: Graphics "stickers" are included to illustrate the players' decisions. If you add new 

projects you will need to produce your own stickers. 

5. WEAP model parameters: These can be adjusted to show certain climatic phenomena or to 

change the sensitivity of the basin to interventions. 

6. Demands: If the model has been changed, the demands need to be changed to match the new 

results. 

7. Language: Once the modifications have been made, the game can easily be translated. English 

and Spanish are included; other languages can be easily added. 

8. Printed materials: The printed materials will need to be adjusted to accommodate any changes 

and possibly translated. 

The amount you change depends on how much time you have, how comfortable you are with WEAP, 

Visual Basic, Excel and producing graphics, and how much you need to change the game. 

 

I want to work with… You can… 

Excel only  Change the order and size of existing player interventions (3) 

 Add new interventions illustrated by simple markers (3 + 4) 

 Change demands (6) 

 Translate the game (7) 

 Adjust the printed materials (8) 

WEAP and Excel Above plus… 

 Adjust model parameters (5) 

Graphics and Excel Above plus… 

 Add new decisions properly illustrated (3 + 4) 

My own WEAP model, 

graphics, and Excel 

Above plus 

 Connect a new model to the game (1 + 2) 

  



 

8.  Step-by-step adaptation instructions 

These instructions guide you through the modification process. You should also consult the 

“Reference” section for more specific information. 

WEAP model         (Hard) 

If your catchment is very different to the Magdalena-Cauca, you may want to connect the game to a 

completely different model. This can be done, but you will need to change many components of the 

game to suit your model, and also adapt some features of the model to make it suitable for the game. 

To adapt the model: 

1. The model should contain one scenario called “Game Template” and one called “Baseline” 

(children of the “Reference” scenario), which represent the start condition and natural 

condition of the basin respectively. 

2. The data structure for the catchments should match that used in the game model (see the 

Reference section for details). 

 Create “Kc”, “Soil Water Capacity”, “Root Zone Conductivity”, “Preferred Flow 

Direction”, “Potential Yield”, “Yield Response Factor” as branches in Key 

Assumptions.  

 For each parameter, create one branch under it for each agricultural method. 

 In each catchment, these parameters should be read from the Key Assumptions. 

 Create “gameYear”, “gameEndYear”, “gameTimesteps”, “gameStartYear” and 

“agriGrowth” as branches in Key Assumptions. Fill in: 

“gameStartYear” 2015                                      //Or first year of your game 

“gameEndYear” 2045                                      //Or last year of your game 

“agriGrowth” 0.015                                    //Or agricultural growth rate 

“gameYear” <leave blank, filled in by game> 

“gameTimesteps” (gameEndYear-gameYear)*12 

 

 For each catchment, choose one land-use type which should grow (A in this example) 

and one which should be lost (B in this example). In the Game Template scenario use 

the following formulas for the Area parameter of each land-use branch: 

 

Branch Expression 

A Max(0,Step(Key\gameStartYear,Min(100-C[% share]-D[% share], 

Growth(Key\AgriGrowth)), Key\gameEndYear, PrevTSValue(Area[% 

share], Key\gameTimesteps), Key\gameEndYear+1, PrevTSValue)) 

B Remainder(100) 

C 15 

D 6 

 

 Open the “Indicators” module and enter the names of two catchments with flooding 

under “iBasinFlood” and “iBasinFlood2” (if no catchments have flooding, comment 

out the contents of those two subroutines. 

3. The model should run for twice the length of the game intended, with two cycles of the same 

climate. 

To link the model to the game: 

1. In the “Config” sheet, enter the name of your model, and enter the number and length of 

periods to be included in your game. 



 

2. In the “Catchments” table of the same sheet, enter the names of all your catchments. 

3. In the “Reaches” table of the same sheet, enter the details of 10 reaches where you wish to 

measure the river alteration. 

Basemap          (Easy) 

If the model you are using is of a very different catchment, you now need to replace the basemap.  

1. Find or create a map of your catchment with a size of 1796 x 1080 pixels. 

2. Save the image to the “Images\Base” folder. 

 The name must not start with “game” or the game will switch it off whenever a new 

game is started. 

3. Select cell A1 on the game worksheet and insert it. 

You can also create stickers to display river alteration. You will need 20 in total (two levels of 

alteration for 10 reaches). These should be overlays over the 10 reaches you entered in the “Reaches” 

table (see above), named “R1” to “R10” plus “_1” (moderate damage) or “_2” (extreme damage” (e.g. 

R1_2). 

Narrative        (Easy but a lot of work) 

The narrative is changed in the “Game Narrative” sheet. There are three tables, each loosely 

representing one sector. Each round of the game, the players will see one decision from each table. 

Each table row represents one decision with three options. The columns are filled as follows: 

Column 

(* = required) 
How to fill Example 

Year* Filled automatically 2025 

Image* 
A photo or image representing the decision, 

stored in the “Images” folder. 
forest.jpg 

Option1Name* Description of Option 1 for players Support zero-deforestation 

Option2Name* Description of Option 2 for players Restore degraded soils 

Option3Name* Description of Option 3 for players National Hummingbird Day 

Option1Sub Subroutine for Option 1 protectArea("Balu", 0) 

Option2Sub Subroutine for Option 2 protectArea("Nafi",40) 

Option3Sub Subroutine for Option 3  

Option1Do Sticker if Option 1 chosen gamePactoBalu 

Option1Don'tDo Sticker if Option 1 not chosen gameDeforestBalu 

Option2Do Sticker if Option 2 chosen gameRestoreNafi 

Option2Don'tDo Sticker if Option 2 not chosen  

Option3Do Sticker if Option 3 chosen  

Option3Don'tDo Sticker if Option 3 not chosen  

You can either change the original decisions or start from scratch. Each option’s subroutine is a small 

program (subroutine) which implements the decision in the WEAP model. You don’t need to change 

the subroutine to use it: just enter the name of the subroutine. For a list of the possible subroutines, see 

the “Reference” section.  

Once you are finished, ensure that the correct language is displayed in the box at the top of the 

narrative page, and press “Send for translation”. It is a good idea to do this even if you don’t plan to 

translate the text, as your texts will be saved. 



 

The printed materials and game stickers will now need to be updated to match your new narrative. 

You will also need to test the game extensively to make sure that the sizes of your interventions 

“make sense” within the model. 

Stickers          (Hard) 

Each decision needs a “sticker”. If you have added new decisions to the narrative, they will need 

stickers to illustrate them. The stickers included in the game are listed in the table below. If you need 

a sticker which does not appear here, create it by following the steps below. 

1. Create an image of 1796 x 1080 pixels, mainly transparent except for the feature it illustrates. 

This could be created by editing existing stickers or by cutting pieces from the basemap, or by 

using a simple marker to mark a location.  

2. Save the image in the “Images\Decisions” folder of the game, then insert it into the worksheet at 

the top left corner by selecting cell A1 and using the “Insert” feature. 

3. Use the Excel name box to give the image a name beginning “game…” (example: 

“gameRadoBig”). This tells the game to remove the sticker from the map at the beginning of the 

game. 

4. Enter the sticker’s name at the appropriate place in the “Game Narrative” sheet and it will appear 

during the game. 

WEAP model parameters       (Easy) 

The way the WEAP model parameters are changed depends on which they are. 

Key Assumptions: this contains characteristic parameters for each type of land use. New crops can be 

added by creating new branches under “Agri”. New methods can be added by adding a new branch 

under “Kc”, “Soil Water Capacity”, “Root Zone Conductivity”, “Preferred Flow Direction”, 

“Potential Yield” and “Yield Response Factor”. 

Change Key Assumptions in the Current Accounts scenario. 

Catchments: these contain climate, flooding and land area data (other parameters are read from Key 

Assumptions).  

To add new climate series, add a 30 year rainfall series and cycle it twice (the second 30 years is 

needed for calculating maximum and minimum indicator values).  

Change Catchment parameters in the Reference scenario. 

Stickers included in game distribution 

Reservoirs Alva 

Huango 

Nafi 

Naibi 

Napa 

Neti 

Rado (large and small) 

Pora 

Agricultural 

methods 

Intensive 

o Imbo 

o Nafi 

o Napa 

o Tani (large and small) 

o Balu 

Silvopasture  

o KinaBaja (x2) 

Flood defence Bypass Menestrey 

Dyke Menestrey 

Mega-dyke Menestrey 

Dyke Alloa 

Relocation Alloa 

Agricultural 

expansion 

KinaBaja (x2) 

Tani 

Restored areas Alva 

KinaBaja (x2) 

Nafi 

Flooded towns Menestrey (x2) 

Alloa 
Deforestation Alva 

Balu 

KinaAlta (x2) 

Pora 
Protected 

areas 

KinaAlta 

Pora (large and small) 



 

In the model, each catchment has a developed part (agriculture or livestock) and a natural part (forest 

or wetland). From 2015-2045, the agricultural part grows. From 2046-2075, the percentage is held 

constant at the value of the current game year to allow maximum and minimum indicator values under 

the current scenario to be calculated. To change this growth, change the agriGrowth parameter in Key 

Assumptions. To change the starting values, change the parameters in Reference. 

Reservoirs: change these in the Reference scenario (they are not all switched on in other scenarios, so 

they can’t be edited). 

Reaches: here, flooding parameters and the Bypass characteristics can be changed. This should be 

done in the Reference scenario. 

Once you have finished editing the parameters, the Reference and Game Template scenarios should 

be identical. Now, change parameters in the Baseline scenario to reflect what you want to be the 

“natural” state of the catchment (river alteration will be measured against this). 

Demands          (Easy) 

If you have changed the model or narrative decisions, the results will be different, so you may need to 

tweak the demands (red zones) to make sure the game is possible but not too easy. You may also want 

to make certain sectors easier or more difficult. This can easily be done by editing the series in the 

“Growth” sheet.  

 A quick way to do this is to specify the beginning and end values, select all the cells in that table 

column and select “Fill” from the Editing group on the Home tab. 

Language          (Easy) 

The language can be changed by using the dropdown menu on the home screen. To add a new 

language, add a new column to the language table on the “Lang” sheet and add your language to the 

list of available languages. Type the translation for each piece of text into the table and you will now 

be able to select the new language from the dropdown and use the game in your language. 

If you’ve changed the narrative you will also need to update the translations for the narrative. To do 

this, ensure that the language in the dropdown is set to the language you have developed the narrative 

in, go to the “Game narrative” sheet and press “Send for translation”. Any changed narrative entries 

will be changed in the translation list and their translations into other languages will be removed. 

Printed materials        (Easy) 

Once you are happy with the final version of the game, you should edit the printed materials to match 

your new catchment and decisions (if you’ve changed them). You can also use these materials to 

emphasize any other messages you may have.  



 

Appendix A: component 
descriptions 

“Game narrative” sheet 

 

 Contains the sequence of decisions. These will 

be displayed inside the “FormDec” form every 

time “Continue” is clicked. 

The first table contains the first of the three 

decisions in each round and so on. 

Check that the language is set correctly before 

editing. 

 

“FormDec” form 

 

Displayed whenever the players press 

“Continue”.  

The text in the main section comes from the 

“Game narrative” sheet.  

Players can display forecasts with “Buy Study” 

(managed by the Research module). 

When they press “Simulate”, the stickers 

illustrating the decisions are made displayed, 

the decisions are implemented in the model 

(using the Strategies module), and the model 

runs. 

“Game” sheet stickers 

 

Each decision is illustrated by a sticker, which 

is displayed when that decision is made. 

Some stickers are displayed when a decision is 

not made (for example, if an area is not 

protected, it will later appear deforested). 

The stickers are connected to decisions via the 

“Game narrative” sheet. 

 

 

 



 

Strategies module 

The table below lists the subroutines which are combined to form the game narrative. 

Subroutine Parameters Example Description 

addArea location As String addArea(“Kina”) Speeds up agricultural growth at location, starting 

from game year 

buildDyke river As String 

location As String 

flow As Single 

buildDyke(“North”, “Below Catchment Inflow 

Node 2”, 4000) 

Creates a "dyke" on a certain reach of the river with 

the given flow threshold 

changeDemand source As String 

destination As String 

changeDemand(“demandHydroLow”, 

“demandHydro”) 

Replaces one or two standard demand progressions 

with a new one from the "Growth" sheet 

changeMethods location As String 

newMethod As String 

changeMethods(“Nafi”, “Intensive”) Changes soil parameters for the agricultural portion 

of a given catchment 

changeSomething branch As String 

something As String 

newValue As Single 

Optional increment As Boolean 

changeSomething("Supply and 

Resources\River\North\Reaches\Below Alva”, 

"River Flooding Threshold", 2000) 

Creates a step change in a WEAP parameter at the 

game year 

energiaResponsable None energiaResponsable() Changes hydropower demand 

Imbo None Imbo() Increases agricultural area in Imbo by 10% 

moveAlloa None moveAlloa() Relaxes flood protection demand to simulate town 

relocation 

protectArea location As String 

change As Integer 

protectArea(“Nafi”, 0)         protect 

protectArea(“Huango”, 10)  restore 

Halts growth of agriculture in a catchment (or halts 

and restores by percentage “change”). 

restoreWetlands None restoreWetlands() Increases area and connectivity of wetlands in 

KinaBaja 

switchBypass None switchBypass() Switches the bypass on starting from the game year 

switchReservoir river As String 

reservoir As String 

regulation As Single 

switchReservoir(“North”, “Naibi”, 0.8) Switches a given reservoir on starting from the 

game year. “Regulation” is it’s % operating 

capacity.  
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Results sheets 

 

7 sheets, one for each indicator plus one for 

precipitation and population. 

Contains results extracted from WEAP (Value, 

Max, Min) and from “Growth” sheet (Demand). 

Sheet is cleared at the beginning of each new 

game. 

The graphs displayed to the user are created 

from the data in these sheets. 

“Growth” sheet 

 

One sheet for all sectors. 

Contains demand growth curves which are 

copied to the results sheets as the game 

progresses for display in the graphs. 

Not cleared at the beginning of the game. 

Also contains “alternative” demand curves 

which can be switched on by player decisions 

using the “changeDemand” subroutine (for 

example, a consumption reduction programme 

results in a slower growth curve). 

“Game” sheet 

 

Displays the game results up to the current 

point, graphed from the results sheets. 

Precipitation is graphed monthly; other 

indicators yearly (River Health 5-yearly since it 

can only be calculated once from each model 

run). 

Contains the penalty points for each sector and 

totalled. 

Displays the game year and the scenario name. 

These are read by the game when “Continue” is 

clicked to ensure the game and the display are 

in sync. 
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“Risk” sheet 

 

Calculates the risk for each sector, as the 

fraction of the grey zone overlapped by the red 

zone (the mean probability of gaining a penalty 

point in one year assuming a flat probability 

distribution over the grey zone). 

Until the game has been completed, this cannot 

be calculated and so “#DIV/0” will be 

displayed. 

“Lang” sheet 

 

Contains all the game text in all the game 

languages. 

When the language is changed via the 

dropdown on the “Game” sheet, all translatable 

text (all ranges or shape captions with names 

beginning “lang” and the game narrative) is 

copied from this sheet. It is also used when 

forms or messageboxes are populated during the 

game. 

After changing text in the game narrative, it is 

imported using the button in the narrative sheet, 

and then translated here. When the import 

happens, the previous translation list is copied 

to the “Lang backup” sheet for safety. 

The “update list” button adds any new features 

requiring translation to the list (only needed if 

you have added new ranges or shapes with 

captions).  

“Config” sheet 

 

This sheet contains the specification for the 

game: the time period and information about the 

model (area name, list of catchments, and list of 

reaches). 
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Appendix B: Player instructions 
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SimBasin player instructions 

The game 

Work with your team to plan the development of a fictional catchment over 30 years, balancing 

environmental conservation with the demands for agriculture, hydropower and flood protection. 

Commission studies and forecasts to inform your decisions, then act. The impacts of your decisions 

will be simulated by hydrological modelling software and you will be shown how (un)successful your 

strategy has been. 

Build reservoirs, protect conservation areas, build flood defence infrastructure, change agricultural 

techniques… the future of the basin is in your hands! 

How to play 

You will manage the basin from 2015-2045, taking decisions every five years. At the beginning of 

each five-year period, you will be presented with three decisions which will shape the development 

of the basin.  

Your decisions will be simulated and you can see the impacts on various sectors before 
taking the next round of decisions. Each sector is represented by one indicator. You will see the 
values of these indicators change as your basin develops. For each indicator there is a threshold of 
what is acceptable. If you cross this threshold, you will accumulate penalty points. The aim of the 
game is to finish with as few penalty points as possible. To improve your decisions, you have a 
limited research budget with which you can buy forecasts into the future.  
 

Some things will change which are outside of your control, such as demands, climate, and loss of 

natural areas to agriculture, which will happen automatically unless you take steps to protect natural 

areas. You should try to make robust decisions which perform well under various future scenarios, 

rather than “optimal” decisions which maximise performance under one scenario. 

About SimCuenca 

SimCuenca is a basin management simulation game developed in 2015 based on data from the 
Magdalena-Cauca basin. Impacts on the basin are simulated using WEAP software from SEI. The 
project was supported by The Nature Conservancy Colombia, UNESCO-IHE, SEI and Technische 
Universitat Dresden. The game was developed by Joanne Craven for her thesis as part of the MSc 
ERASMUS MUNDUS programme in Flood Risk Management organised by UNESCO-IHE, TU Dresden, 
Universitat Politecnica de Catalunya and the University of Ljubljana. 
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Understanding the interface 

 

. 

 

 

 

  

 

Flooding Menestrey and Alloa 
Menestrey has a high flood risk. It could 
be protected but that may have 
impacts downstream. Alloa, 
downstream of Menstrie, is also at risk 
of flooding. 
 

 

Indicators 
Each sector is represented by one indicator. After you 
take each round of decisions, the game will calculate the 
indicators and they will be shown on these graphs.  
Penalty points 
Each graph includes a “failure threshold” in red. This 
could represent the demand for energy or an ecological 
tipping point for deforestation, for example. For every 
year that your basin doesn’t meet the threshold, you will 
get one penalty point. 

 
 

Forests remaining 
During the game, the area covered by 
forests will decrease due to agricultural 
expansion unless you restore or protect 
them. 

 

River health 
As land use changes or structures such 
as dykes or hydropower dams are built, 
the flow regime of the river will be 
altered and it will be fragmented, with 
a detrimental impact on fish 
populations. 

 

Hydropower production 

You should produce enough energy to 

meet rising energy demands. However, 

building new hydropower plants will 

affect the rivers. 

Agricultural production 
Agricultural production potential will 
increase during the game, and so will 
the demand. You can choose to 
increase or decrease this growth by 
permitting new agricultural areas or 
protecting natural areas. However, the 
climate affects how much you will 
produce. 

 

Wetlands remaining 
During the game, the area covered by 
wetlands will decrease due to 
agricultural expansion unless you 
restore or protect them. 

 

Uncertainty 
The game graphs display three things:  

  
If the real value falls into the red failure zone, you 
will incur penalty points. 
The grey zone is the range of possible values of the 
indicator if you do not change anything. This 
represents climatic variability. 
Therefore, if the red and grey zones overlap, there 
is vulnerability: a possibility that the indicator 
value will fall within the failure zone and you will 
incur a penalty point. 
You can change the grey or red zones with your 
decisions. However, the position of the black line 
within this zone depens on the weather. 
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Appendix C: Moderator instructions 
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SimBasin moderator instructions 

Operating the interface 

The interface has two “zones”: the game, which will be visible to the players, and to the left, a “for 
moderators” zone which will be off-screen during the game, to prevent buttons accidentally being 
clicked during the game. 

 
Game zone 

Within this zone, there are only two buttons. 

 Continue: this will display the decision screen (see below). 
 Political map: this toggles an overlay map illustrating the regions of the basin 

“For moderators” 

As a moderator, you should not need to use this part during the game: it should be set up before the 
workshop by the organiser. However, if you want to use it, you can simply use the arrow keys to 
move across the screen. 

 Language dropdown: here, you can select a language for the interface. This can be done 
even during the game. 

 Play mode: removes menus and scroll bars and sets Excel to fullscreen. 
 Design mode: resets Excel to a “normal” view with menus and scroll bars 
 New game: displays a dialog asking for a basin name. When this is entered, a new WEAP 

scenario will be created and the game interface will be reset. 
 NOTE: when this is done, the model containing the players’ decisions is still saved in 

WEAP. However, the interface will be reset and the graphs can only be recovered by 
repeating the game with the same sequence of decisions. You should save the 
worksheet before doing this if you want to keep the original sequence. 

 Show risk: takes you to the “Risk” sheet where the multisectoral risk has been calculated. 
 About SimCuenca: displays a dialog with information about the game and contributing 

organisations  
  

Game zone 
For 

moderators 
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Decision screen 

This displays different decisions each round. You can open and close it as often as you like before the 
decisions are made. 

 Decision radio buttons: choose one decision for each round. If you choose nothing the 
simulation will still run, but will not implement anything. 

 Simulate: writes the decisions to the model and runs it. The worksheet will minimise to 
display the model. Once the model has run, it should pop up again. If it doesn’t you can 
maximise it from the programs bar. It will then start to calculate the results, and you can see 
the progress on the status bar under the map. 

 Research menus: select the kind of forecast you need, and how far into the future it should 
go. 

 Calculate price: displays the price of the study you have selected.  
 Buy study: displays the selected forecast on the graphs on the main page (if you wish you 

can close the decision screen to look at it). 

 
Help! What to do in emergencies 

 I clicked “Simulate” by mistake: Decisions which have been made cannot be undone, except by 
someone who knows the game and WEAP well. However, decisions left blank can be fixed. Click 
“Cancel” to stop the model run but let Excel calculate the results as normal. Then, type the 
round’s year into the “Year” box at the top of the interface (e.g. if you are in 2025 it will have 
advanced to 2030, so set it back to 2025). Click “Continue” and the decision screen will come up 
again with the same decisions. Now, select only the options you missed last time and run the 
simulation again. 

 I bought the wrong forecast: close the decision screen, change the value of “Budget” on the 
home screen to refund the players, reopen the decision screen and buy the correct forecast. 

 Error “Microsoft Excel is waiting for another application to complete an OLE action”: this can 
appear if your computer is running slowly. Click OK to get rid of the message; it will not affect 
the running of the game. 
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Leading the discussion 

Each round should last about 15 minutes (though the first rounds will probably be longer than later 
rounds while the players get the hang of the game), including the following steps: 

Minutes  

0 Give the players the material for the round and ask a player to read the narrative. 

1 

3 minutes for an initial discussion. 2 

3 

4 Click “Continue” to display the decision screen. 

Ask if they would like to buy any information. Allow 2 minutes for them to decide which. 5 

6 

5 minutes to finalize the decisions and enter them into the game. 

7 

8 

9 

10 

11 Click “Simulate”. While it runs ask the players what they expect from their decisions. 

12 
2 minutes to go over the results of the simulation, the map and uncertainties. 

13 

14 Player discussion of the results and tradeoffs (or mention these explicitly) 

 

Interpreting the results 

This section is intended to help the interpretation of the results of the decisions made. A key point 

to emphasize is that the position of the grey band is a result of the decisions the players took or did 

not take, whereas the position of the black line is a result of the climate. 

Flooding (Menstrie and Alloa) 

Indicator value: The indicator represents the percentage of the village flooded, estimated from the 

volume of floodwater modelled by the WEAP model. This may be high even in dry years because 

even when the total amount of precipitation is low, the rainiest event may still be large. 

Failure threshold:  the red threshold line (which you should try to remain below) represents the 

level of flooding the public are willing to accept. This stays constant in this trial version of the game. 

However, in real life this could be changed by implementing flood resilience measures, through flood 

zoning, flood proofing buildings, or insurance programmes 

Impacts of decisions: to reduce flooding, you can build a dyke or protect the wetlands upstream of 

the villages, which increases storage of the flood wave. This may have a smaller effect than building 
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the dyke but the impact on the river is also less. Remember that flood defence upstream may have 

consequences downstream. 

 

Agricultural production 

Indicator value: the maximum agricultural production in the basin is determined by the area 

available for agriculture and the type of crop or livestock it is used for. However, shortfalls in rainfall 

during the year mean that the actual agricultural production will be less. 

Failure threshold:  the failure threshold indicates the demand, which increases as the population 

increases. 

Impacts of decisions: the agricultural production will grow due to the expansion of agricultural areas 

included in the model. If you permit new areas or plant more intensive crops, you can speed up this 

increase. If you protect natural areas, it will slow down.  

 

Hydropower production 

Indicator value: the hydropower production can be increased by building new power plants. 

However, it will also be limited by water availability. 

Failure threshold: the failure threshold indicates the demand, which increases as the population 

increases. 

Impacts of decisions: building power plants will alter the rivers, reducing river health. However, 

some proposed projects have much larger impacts than others. 

 

River health 

Indicator value: the indicator shows the weighted average of a fragmentation indicator and an 

alteration indicator. As more reaches of the river become altered and network connectivity is lost, it 

becomes harder for the riverine ecosystem to survive. 

Failure threshold: when river alteration reaches the threshold, it is supposed that fish populations 

would start to collapse. 

Impacts of decisions: as land cover changes, the rivers will become altered. Infrastructure in the 

basin also affects the rivers. Dams remove the high and low flows from the river regime, which fish 

need to migrate and reproduce. Loss of wetlands and forests causes loss of river regulation, meaning 

that floods and droughts are more acute. 

 

Forests / wetlands remaining 
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Indicator value: the % of forests or wetlands remaining compared to when you took over 

management of the basin. This will drop as the agricultural area of the basin expands. 

Failure threshold: the threshold is meant to represent the point at which it becomes difficult to 

recover the ecosystem. 

Impacts of decisions: protecting areas will slow the loss of natural areas, and restoring them will 

replace some of what is lost. However, restoration is expensive, so it is better to protect. 

FAQs 

Q. Why do options not have prices? 

A. To keep the game realistic, the number of interventions the players makes needs to be limited. In 

real life, this limit is economic. One way of restricting the interventions made in the game would be 

to give players a budget to spend on interventions and price the interventions. However, this is not 

realistic because in real life the money comes from various sources and some projects provide future 

revenue. To avoid this, to make the learning curve shallower, and to reduce the range of possibilities 

for which the game needed to be tested, the game presents decisions as choices between 3 options 

which are assumed to be equally viable, for example between building a reservoir in one of three 

locations.  

Q. What is the difference between the grey zone and the black line? 

A. The grey zone shows what could have happened; the black line shows what did happen. The grey 
zone is affected by the players’ decisions; the position of the black line within this zone is affected by 
the climate. 

Q. How is the grey zone calculated? 

A. The model is run for an additional 30 years beyond the 30-year game scenario. In this second 30 
years, land-use cover does not change (the basin stays fixed in the state it is currently in), and so the 
only variability comes from the climate. The grey zone is determined from the maximum and 
minimum indicator values found within these 30 years. 

Q. Why is there no grey zone for the environmental indicators? 

A. For forest and wetland remaining, there is no grey zone because these parameters are not 
affected by relatively short-term (monthly or yearly) meteorological fluctuations as, for example, 
hydroelectric generation would be. For river health, there is no grey zone because the alteration in 
flow regime already takes 30 years of variation into account, and so an ensemble of climate futures 
would need to be modelled to estimate the variability. 

Q. How is “River Health” calculated? 

A. “River Health” is about how much the river has been changed from its original state: it’s also an 
indicator of how well the river can support aquatic ecosystems (including fish populations). In reality, 
this is an extremely complex issue and subject to complex interdependencies and feedbacks. In the 
game, two components are considered: flow alteration and river network fragmentation. These are 
averaged to give the indicator. 

Flow alteration is a measure of how much the flow regime of the river is changed relative to a 
“natural” state (the “Baseline” scenario in the game model). A parameter known as “ecochange” is 
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used. This is the normalised area between the original flow-duration curve and the altered flow-duration 
curve. The ecochange was calculated for a representative sample of river reaches and averaged. 

River network fragmentation affects sedimentation and fish migration amongst other things. In the 
game it is measured by the longest free length of river of Strahler stream order four (for context, 
headwaters are order 1 and the Amazon is order 12). These are calculated from the real Magdalena-
Cauca stream network (each reservoir in the game is based on a real-life reservoir, and the 
reservoirs are the interventions which interrupt the network. 

 


