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1. Introduction

REDD+ is a voluntary climate change mitigation approach that has been developed by Parties to the
UNFCCC. It aims to incentivize developing countries to reduce emissions from deforestation and forest
degradation, conserve forest carbon stocks, sustainably manage forests and enhance forest carbon
stocks. This will involve changing the ways in which forests are used and managed, and may require
many different actions, such as protecting forests from fire or illegal logging, or rehabilitating degraded
forest areas.

REDD+ has the potential to deliver multiple benefits beyond carbon. For example, it can promote
biodiversity conservation and secure ecosystem services from forests such as water regulation, erosion
control and non-timber forest products. Some of the potential benefits from REDD+, such as
biodiversity conservation, can be enhanced through targeting areas where actions can have the
greatest impact. Spatial analysis can be used to help identify such areas.

The purpose of this tutorial series is to help participants in technical working sessions, who are already
skilled in GIS, to undertake analyses that are relevant to REDD+. The tutorials have been used to build
capacity in a number of countries to produce datasets and maps relevant to their spatial planning for
REDD+, and to develop such map products. Maps developed using these approaches appear in a
number of publications whose aim is to support planning of strategy options that enhance biodiversity
and ecosystem services as well as delivering climate change mitigation (see http://bit.ly/mbs-redd for

country materials). There is of course no requirement for countries to use the approaches described in
these tutorials.

Where countries have identified biodiversity conservation as a goal for REDD+, and to be consistent
with the Cancun safeguards for REDD+ on protecting biodiversity, it is useful to identify areas where
specific REDD+ actions are feasible and can protect threatened species. It may also be useful to identify
areas outside forest where threatened species may be vulnerable to the displacement of land-use
change pressures or to afforestation.

Many countries have identified that it is a priority for their REDD+ actions to maintain or enhance
freshwater provisioning and/or soil erosion control. Maps that quantify these services in the presence
or absence of forest can assist in REDD+ planning.

This tutorial demonstrates a modelling methodology using the freely available! web-based WaterWorld
model and policy support system (www.policysupport.org/waterworld) to evaluate the importance of

forests for water provisioning and limiting water-driven soil erosion. For example, forests may stabilize
soils on steep slopes in areas of high rainfall, benefiting downstream water uses such as human
consumption, hydroelectric power generation and river navigation. The modelling and analysis
presented in this tutorial can be used to help answer questions such as:

» Where is forest loss likely to result in increased erosion and consequent sedimentation?
» Where might retaining or restoring forests play an important role in retaining soil/reducing
sedimentation?

1 For non-commercial use only.
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» What is the role of forests in the local water balance and where is forest loss likely to have a
large effect on it?

WaterWorld (Mulligan, 2013 %) is a fully distributed, globally applicable process-based spatial
hydrological model that can be used to understand baseline hydrology and water resources as well as
the potential impacts of land use, land management and climate change. It incorporates detailed
remotely sensed and globally available spatial datasets allowing for the model to be run anywhere in
the world at 1-ha (1-degree tiles) and 1-km (country, basin, 10 degree tiles) spatial resolutions without
the need for users to supply data. However, you can also apply the model with your own datasets if
you have purchased an advanced user license (see Annex 1). The system also includes spatial models
for biophysical and socio-economic processes as well as scenarios for climate, land use and economic
change. All outputs can be visualized and analysed in the web-based interface or downloaded in a
variety of GIS formats.

There are a number of limitations to be aware of when using this software:

» It provides estimates of hydrology per pixel, for erosion especially, local sub-level
characteristics have a large impact.

> It uses global data and assumptions which are not calibrated locally

» If your catchment crosses two tiles you have to run both separately and stitch the result
together using GIS software

» The processing runs on WaterWorld’s servers so only a limited number of simulations can be
stored. (Results and be downloaded and runs deleted so you can run a new simulation)

In the context of REDD+, WaterWorld analysis was used in 2016 in a valuation report for Ethiopia, where
it was used to look at forest soil erosion control on cropland in order to estimate their economic value
of soil erosion control. It has also been used in working sessions to develop in-country capacity to use
spatial decision-support tools (DST) to inform REDD+ planning. In Mongolia, this was done at provincial
scale, where the importance of forests for water provisioning and limiting water-driven soil erosion was
identified in consultation workshops as amongst the most valued services provided by forests.

» UNEP (2016) The contribution of forests to national income in Ethiopia and linkages with
REDD+. United Nations Environment Programme: Nairobi.

» Narangerel, Z., Nandin-Erdene, G., de Lamo, X., Simonson, W., Guth, M. and Hicks, C. (2016)
Using spatial analysis to explore potential for multiple benefits from REDD+ in Mongolia. Joint
report of the Information and Research Institute of Meteorology, Hydrology and Environment
(IRIMHE), UNEP World Conservation Monitoring Centre and Mongolia National UN-REDD
Programme, Ulaanbaatar.

2 Mulligan, M. (2013) WaterWorld: a self-parameterising, physically-based model for application in data-
poor but problem-rich environments globally Hydrology Research 44 (5) 748-769. D0i:10.2166/nh.2012.217
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3. Running a baseline simulation

3.1. Getting started

This tutorial will use the free non-commercial version of the WaterWorld model. This gives access to
the basic system, accessing the full sophisticated model and modules but with limited storage of
simulations and limited map analysis functionality and scenarios/policy options. For each step in this
tutorial, there are also online narrated instruction videos available that can be used alongside it or as a
recap on how to use the model. These videos are available here: http://www.policysupport.org/self-
paced-training/function-by-function-english  (English),  http://www.policysupport.org/self-paced-
training/waterworld-spanish) (Spanish).

To access the WaterWorld model, go to www.policysupport.org/waterworld. Click on Access PSS here
(scientist user level) if you already have an account for policysupport.org. If you don’t have an account,
click on Create an account. The PSS is designed to work with the Google Chrome or Firefox internet
browsers. Using the system with Internet Explorer may result in odd behavior and is not recommended.

<« C' | [ www.policysupport.org/waterworld

DESURVEY | FIESTA-FOGINT

WaterWorld | AguAAndes SimTema

WaterWorld

CompAndes | Co$ting Nature

Blag Access PSS here (scientist user level, free for non-commercial uses. Simply create an account, but make a donation if you can)

here (;
Status Access PSS here (superuser, licensed)
Access PSS here (hyperuser, licensed)
Access PSS here (megauser, licensed)

a. Once you have set up an account and clicked on the correct link for scientist user level, you will
see the below log in screen. Fill in your details (login name and password), leave the “l am a...”
dropdown to the default Scientist and click Login.

WaterWorld is a web based policy support system for understanding hydrological systems and human impacts upon them.

The PSS is a testbed for the development and implementation of land and water related policies globally, enabling intended and unintended consequences to be tested in silico before they are tested in
vivo. It incorporates detailed spatial datasets at 1-square km and 1 hectare resolution for the entire World, spatial models for biophysical and socioeconomic processes along with scenarios for climate,
land use and economic change. A series of interventions (policy options) are available which can be implemented and their consequences traced through the socio-economic and biophysical systems. The
model integrates with a range of geobrowsers for immersive visualisation of outcomes. A series of scenario and interventions tools are provided and the model can be used by policy analysts, scientists
and students in Spanish or English. Works best in the Mozilla Firefox browser. Your browser must have Javascript enabled and any pop-up blockers disabled.What do I do now? or Quick overview. Latest
news-

Model do

POLICY SUPPORT user feedback

Eurther creditse"
Welcome: (policyanalyst)

Login Name :

Password :

Iama...
Scientist v |

Language
|English ¥

[ Login |
e

Please Login to use
ecoengine

Help:
System documentation
FAQ

Change log
Model documentation
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If you are in a training session, your trainer may have access to training servers and a user account for

the duration of the training. In that case, access the model through the following web-link:

http.//www.policysupport.orqg/waterworld/training and follow the instructions from your trainer.

3.2.Set up, run and view baseline results

3.2.1.

a.

Step 1: Define run

Once logged in, you will see the below screen with a map in the centre of the page. To set up a
run for your area of interest you can:
» Use the dropdown list (a) to select a basin or country,
OR
» Type the name of a place of interest in the Find box and click go.
OR
» If your country or basin is not available, you can move the map with your mouse and select
an area indicated by the blue 10-degree (~1000 x 1000 km) tile or the purple 1-degree
(~100 x 100 km) tile. The highlighted tile will be the area selected for the run. The model
resolution for countries, basins and the blue 10 degree tiles is by default ~ 1 square
kilometre. The model resolution of the purple 1-degree tiles is ~1 square hectare.
Simulation time is the same for both scales, unless the tile has not been run before, in which
case it can take up to 24 hours or more. It is also possible to run a simulation for a whole
basin or country, which will usually take longer.

To select either the blue or purple tile (and thus resolution) for your area, select Tiled 1km
or Tiled 1ha from the dropdown list (a). If your area of interest falls between different tiles,
you will need to run the simulations separately and stitch the maps later in a GIS software.
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When you have selected your tile, basin or country of interest and selected the model
resolution (tiles only), you need to give your run a name (b).

When you are happy with the selection and have given the run a name, click on Step 1: define
area (c). This will set your simulation area.


http://www.policysupport.org/waterworld/training

Using the WaterWorld model to support REDD+ planning

d. Information on your current run will always be displayed at the top above the map (d). Click
the refresh button to make sure this is updated.
You can also access more information about your run by clicking on the hyper linked run name.

3.2.2. Step 2: Prepare data

The next step is to prepare all the necessary data for a simulation. The model includes all necessary
data to do a run, but data needs to be copied over from the data server to your personal workspace

associated with your user account.

a. To do this, click on Step 2: Prepare data on the control panel on the left (a). This will open up
a new browser window where you can view the list of input data.

b. Click on the * next to Maps in SIMTERRA database (b) to expand the list of input data.

c. Click on the link Copy data to your workspace (c) to tell the system to copy over all the data to
your workspace.
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Box 1: Troubleshoot data issues

In some cases (i.e. if the model has not been run before for your selected region or data has been
updated), you will need to build or update missing data. In that case, the below window will open and
you can simply click on Build missing/updated map tiles

****IMPORTANT Note: This can take 72 hours, so if running in a training environment make sure that
the tiles are built prior to the training®***

[ Input data - Google Chrome == POl

[0 wwwl.pelicysupport.org/cgi-bin/simterra/vl/simterra/pss/controls.cgiZmodel=ecoengine&username=xyz070alp%A3600%5Enaxnmx79 &
Usa: ‘; @ ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | =5 » amout.vansoesbergen (scientist) » Mongolia (71 hrs.) Ty baszline » bassline » default g

Hara ara the modules and dsts availsble for project waterworld, medsl run Mongolia.
To use your own datasets go through the prepare data steps and then chooss policy options=change input data from the main menu.

Maps in simterra database+
& | Use alternative SIMTERRA input maps licensed, megauser-'

I Build missing/updated map tiles I

Close window

Data may not be available, in which case the system allows for the use of dummy maps (note: this is only
the case for non-critical maps and it is unlikely that it will have a large effect on model results). If this is
the case, the below screen will show and you can click substitute dummy maps. There is also the option
to report missing maps.

M Rebuild many maps - Google Chrome | =@ K |

| [3 wwwl.policysupport.org/cgi-bin/simterra/v1/simterra/util/errors.cgi?model=ecoengine&username =xyz07 oalp%A3600%5Enaxnmx79xc &, |

Data not available for building 20 map(s), report o

Close window Back

The next window will inform you that the tiles have been substituted and you can click on the prepare
data link to resume preparing data. This will bring you back to the main ‘prepare data’ page where you
can click on Copy data to your workspace

[% Substitute missing simterra tile - Google Chrome == B

| [1 www1.policysupport.org/cgi-bin/simterra/vl/simterra/util/errors.cgi?model=ecoengine&wusername =xyz07 oalp%A3600%5Enaxnmx79x0% S E4u5 %A € ‘

Tile{s) substituted. Nuwl prepare data agaml

Close window Back

d. Once your data has been copied over to your workspace, the below screen will appear. Again,
click on the £ next to show workspace data to expand the list of data. This will show all the
data needed for your baseline simulation.

[3 www1.policysupport.org/cgi-bin/simterra/vl/simterra/util/file_mgt.cgi?model=ecoengine&username=xyz07oal p%A3600%5Enaxnmx7 9x0%5E4u5%A300 Q
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g Help | Disclsimer | = ]

Data ready.
show workspace dataD

Close window

0 download+

e. Some datasets are available to download (indicated by: ), while others are only

. Cl
available to view ( ﬂ Jand some datasets cannot be viewed or downloaded ( ﬂ -).



Using the WaterWorld model to support REDD+ planning

This depends on the license associated with each dataset. However, all data can be used for
the model run.

There are also sum icons on this page (E- ), click on these and then hover your mouse over
result to show statistics for that dataset.

[ Copy to workspace - Google Chrome: E==]
[3 wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/util/file_mgt.cgiZmodel=ecoengine&username=xyz070alp%A3600%5Enaxnmx79x0%5E4u5%A30u%A3148&lang Q
Use: 7 @) | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | <3 | | » entist) » Mongolia (71 hrs.)” » baseline » baseline » default | &5y A
Dats ready.
show workspace data-
The datassts that can be visuslisd and downlosded from this list depand up our licenses with the data providers, your license with us and whether or not you are using the commercis-use version of this system.
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Take a moment to review the default datasets for your study area. Consider whether the data fits with
local knowledge and other data that is being used within related analyses. When using WaterWorld to
assess the impact of forest cover and deforestation, reviewing the tree cover map is especially
important. WaterWorld default tree cover map is MODIS-based, please consider whether this map is
consistent with any available national forest maps. The map could also be reviewed by visually
comparing it with recent satellite imagery in Google Maps using the functionalities available in
WaterWorld. If the difference between the tree cover data and the satellite imagery or national forest
maps are large, consider using a more accurate land-cover dataset. For instructions on how to upload
and use your own land-cover map, see Annex |.

3.2.3. Step 3: start simulation

Once your data has been prepared, you can start a (baseline) simulation.
a. Click on Step 3: start simulation on the control panel on the left (a). This will open up a new
window where you can start the simulation.
b. Click Start (b) in the new window to run the simulation. The progress bar will update you on
what activity and how much time is left for the simulation. This should take no more than 20
minutes to run. If you close this window, the simulation will continue.
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Use: ) @ | scommoine for: waterworld .2 .92] [non-commercl u] | R | Diclimer | | » amoutvansossbergen (scientst) » Mongolia (73 hes)” > basins » bassine » defaat | 15

@) Witing maps every timestep is licensed:

Use the following button(s) to control the simulation:
2 s1an b
umay close this window, break your conne he computer. The simulation will continu

(Yo off the ).
(1fthe refresh button does not refresh the progress bar, cick Start smulation again on the main menu to refresh this window)
-
activity : waiting] timestep: 0 of 48
[ Refresh |

explore:

set-up:
Step 2: Prepare data
—_—

Step 3: Start simulation

Drrony
Manage simulations

resuls: | e s
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3.2.4. Step 5: results: maps

Note: in order to produce simulations of the hydrology, the model makes several simplifications and
assumptions. In reality, in any area there will be some greater complexity and these assumptions may
not be completely correct. This creates some uncertainty in the accuracy of the model simulations, for
example the model assumes that all woody vegetation affects the hydrology in the same way, whereas
specific tree species can affect the hydrology in different ways. Please take a look at the documentation
to assess whether the main model assumptions match your knowledge of your study area.

(We have not missed a step - Step 4 is covered below, in section 4)

a. When the simulation is finished you can view the spatial results of your simulation. Click on
Step 5: results: maps on the control panel on the left (a). This will open a new window with a
list of outputs.

Some of the other options available on this page (with %) are only available to licensed user
levels.

[ Results maps - Google Chrome |= @ =

[5 www1.policysupport.org/cgi-bin/simterra/v1/simterra/pss/controls.cgi?model=ecoengine&username=xyz070alp%A3600%5 @

Use: [ @) | ecoengine for: wakerworld v.2 [.92] [non-commercial use] | Help | Disclaimer | <2 » it (scientist) » Mongolia (72 hrs.)”  » bassline » baseline »
el | 5,
The output datasets that appear on this list depand upon your licensed user level and whether or nat you are using the commercial-use version of this system,
Analyses, metrics and reporting”
Costs mapping+
Benefits mapping+
Water quality mapping+
ot Key output maps:
sy tontheng o Name Explanation Show
-—
; Total annual (wind-driven) rainfall
Rainfall
- (mm/yr) i |
Further credits=
ya— Local water balance (mm/yr)
Wekome: (scientist) L !
srre T (rainfall+fog+snowmelt minus actual
Water evapotranspiration (AET). Where water i b
Report problem= balance balance is negative local AET is '
Logout supported by upstream sources of
e water and/er groundwater

Total annual runoff (m?/yr). Calculated

as water balance cumulated .
. Runoff downstream. Negative water balance E

SEt’"D'_ (AET=precipitation) in a cell consumes

Step 2; Prepare data runoff from upstream.

simulation: Hillslope Hil\s\.ope net grosiqn (mm/yr].. Net .

Step 3: Start simulation e o ercsion (erosion minus deposition) on H

Step 4: Policy exercises hillslopes

Manage simulations

explore:

Total net erosion (mmy/yr). Net erosion

- . ZS{E;IDT.& (grosion minus deposition) from )
e R EEniTE AT a hillslopes and channels (streams/rivers)
o oite—=ts Mean

Step 7: Results: narrative annual
Help: ?:Qgrri]nt o Mean percentage of water that may be E 7
System documentation i e polluted (human footprint index)

FAQ quality

Change log (pollution)

Model documentation

You can browse the various result maps by clicking on the view icon next to the map descriptions.

b. Click on the Water balance icon (b) in the Show column. This opens up the map of simulated
annual total water balance in mm/year. This is based on long term mean incoming rainfall +
simulated fog + simulated snowmelt minus the actual (simulated) evapotranspiration for each
pixel.
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[ Map 2image - Google Chrome = 8] %
[y www1.policysupport.org/cgi-bin/simterra/vl/simterra/pss/kmlcgi.cgi?model= ecoengme&&usemame xyz070alp% Q
Use: (§ (8 | ecoengine for: waterworld v.2 [.92] [non-commercal use] | Help | Dischimer | 4 | | » amout gen (scientist) » Mongolia (72 fws.)” » bassine »

ibnehe » defaut | K5

(values=class view by:

- Coote]e

Annual total water balance (mm/yr)

-198.
-149

~101.1!
o
-3.667|
45.4

ﬂ] 015 lice st o

Citation: Waterworld verson 2 (2015) Model resuks from the Waterworkd system (non commercial-use). http: {/www. policysuaport-org/ watsrworls

Go back

The browse map window provides a number of features that allow you to:
» View the map in context using Google maps (a) or overlaid on Google Earth (b) (requires
Google Earth to be installed (free from
https://www.google.com/intl/en uk/earth/explore/products/desktop.html)).

» Pop out the map (c) which will open the map in a new window. This is useful if you want to
compare maps as each time you click on the show map icon, it will refresh the main view
window with the new map.

» Change the image (d) in terms of setting the minimum and maximum value to rescale the
map (e.g. for only showing positive or negative numbers) and changing the colour scale
options.

» The view by function (e) allows you to aggregate the map (average pixel-based values) by
a range of other maps such as administrative boundaries, sub catchments, protected areas,
important conservation areas and others.

» Finally, you can download the map as ascii, geotiff and other GIS formats. Click on the %
next to download (f), and select your preferred option. This will generate a download link
for a zip file with the map.

3.2.4.1. Pixel-based water balance results
a. To add spatial context to the water balance map, click on (a) - view using Google maps. This will

request the system to overlay the Water balance pixel-based map for the study region tile (here
in Mongolia) over the satellite imagery available in Google Maps.


https://www.google.com/intl/en_uk/earth/explore/products/desktop.html
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Go > (D)at:45.92 ) |on:105.2 | b ) auery

[ tzp | Satellite |

values=class
base

/\\\,,.f

INNER
Y0)

Map data ©2016 Google. SK planet Imagery £2016 TemraMetrics | 100 km L3 | Terms of Use.
@ Annual total water balance (mm/yr)
Opacity: 25% 50% 75% 100%

b. To obtain individual pixel values, Move and Zoom the map with your mouse until the crosshair

(a) overlays the pixel of interest Click on Query (b) to show the value of that pixel in the box
next to the Query button.

c. Toview the values of the other components that make up the water balance click on Inputs (c).
This will show a new icon (e).

Since the water balance is made up of wind corrected rainfall + fog + snowmelt — evapotranspiration,
it may be useful to look at these values and see its relevant contribution for a particular pixel to
identify which components are more important.

Find | Go> (D|at:48.88)10n.[108.7 ) [672.760253906)[ Query | [Inputs |~

values=class
base

-198.5009 [ wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/pyraster/roi.cgi?model=ecoengine&&username=> Q

‘:sgggg= U= ® | jne for: v2[92] ial use] | Help | Disclaimer | | » fentist) » ia (72hrs)” »
~52.3008 baseline » baseline » default |
-3.667[0 Baseline:

45.050) Baseline: Values at LAT 48.88288340530 ON: 108.722705617547 VALUE: 670

b & s ]

i | Variable i units |

288.700[0 Total wind-corrected rainfall 380 mm/yr

337.4000 Total annual rainfall (not wind corrected) 370 | mm/yr

¥ Total fog inputs 250 | mm/yr

Fog inputs as a percentage of water balance 37 %
ﬁl fog deposition 99 | mm/yr
}Eél fog impaction 150 mm/yr
Total annual actual evapo-transpiration 11 | mm/yr
Human footprint on water quality (% contamination) 0 1%
Annual % of runoff generated by snow-melt 6.7 }"’/o
Annual % of runoff generated by fog 27 1%

download as excel

@ Annual total water balance (mm/yr)
Opacity: 25% 50% 75% 100%
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d. Click on the icon (e) to open up a [ eamse-oxgecrone i@ x
new page showing all variables =¥& o
involved in the calculation of the
water balance. 15

e. Click Show all (f) to display the ‘ﬂ
values for the selected pixel i?»t%

| el | Diclimer | <4 | | » amout.vansoesbergen (scientist) » Mongolia (72 hws.)  » bassine »

(coordinates are displayed above ﬁ
the Show all button). 53

f. Close all the pop-up windows so %ﬁ
that you are back to the main
browse map window.

3.2.4.2. Aggregated water balance results

It is possible to aggregate individual pixel values into broader regions to obtain average values for
administrative regions or watersheds, this is useful when analysis is being carried out for a certain
region of interest and to reduce the uncertainty of individual pixel values.

a. Click on the view by function (e) to look at the mean annual water balance (mm/year)
averaged over local administrative regions.

b. Click on the view on Google map (a) to view the map

c. On resulting map you can query the values for each administrative region with the Query
button.

Go > @lat:as.zz lon:107.6 ) (417860443115 [ Query | [ Inputs |

values=class
base

@ Annual total water balance averaged over Local administrative boundaries classes (mm/yr)
Opacity: 25% 50% 75% 100%

3.2.5. Other outputs

11



Using the WaterWorld model to support REDD+ planning

Using the map view options you can view and analyse other model outputs in a similar fashion. The
rainfall map shows the annual wind-driven rainfall (mm/year). This is based on long term mean rainfall
data combined with wind speed and topographic data to create more realistic rainfall spatial estimates.
Calculating wind driven rainfall is particularly important in mountainous areas.

The runoff map (m3/yr) shows the annual runoff from rivers and streams calculated as pixel-based
water balance values accumulated downstream, where negative water balance (i.e. actual
evapotranspiration > precipitation) consumes runoff from upstream.

The hillslope net erosion and net erosion maps show net soil erosion (erosion minus deposition) on
hillslopes and from streams and rivers respectively. These values are calculated using WaterWorld's soil
erosion module (based on Thornes 1990) with values provided in mm per square metre per year. These
can be converted to other units such as tonnes per hectare by dividing the value in mm by 1000 to
obtain the volume in cubic metres, and multiplying by the number of cubic metres in a hectare
(10,000 m?). Then to obtain soil weight, identify a reasonable local value for the bulk density of soil,
which ranges roughly between 1.2 and 1.7 metric tonnes per cubic metre of soil.

The mean annual human footprint on water quality is an index of potential pollution of water. This is
calculated by taking into account all upstream potential polluting sources (point and diffuse, e.g. mines
and agricultural areas). High values mean a high likelihood of pollution while low values indicate
relatively clean water. Potential pollution is based on available data on potential polluting sources (e.g.
extractives) from global datasets, which may or may not be accurate for your study region.

Please note that the resulting values are average values per pixel. For erosion in particular there is likely
to be intra-pixel variability which can affect the impact of deforestation, for example the location of
deforestation in respect to local variations in slope and streams.

12
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4. Running a scenario simulation
4.1. Set up, run and view scenario results

This section explains how to run and interpret a scenario simulation. WaterWorld has many built-in
options for alternatives, i.e. by changing certain climate and/or land use input parameters you can
assess the difference this makes to output parameters. Since this is done by calculating a change from
the baseline, you can only set up and run a scenario analysis once you have finalised a baseline
simulation. Typically that baseline might be the present-day forest cover.

The example used in this tutorial is how to run a land-use change scenario to assess the role forests
play in water provision and soil erosion regulation. To do that, all existing forest (tree cover) will be
removed in the scenario and the resulting changes in water provision and soil erosion analysed.

4.1.1. Step 4: policy exercises -setting up a scenario

a. To start a scenario simulation, click on Step 4: Policy exercises on the left control panel. This
will open a new window where you see all the categories of built-in scenario options. The
availability of scenario options depends on your user level. At scientist user level, only climate
change and land-use and -cover change scenarios are available.

b. To run a land-use and -cover change scenario, select this option using the radio button and
click Submit choice

Use: {7 (8 | =comngine for: waterwarld v.2 [.92] [non-commercisl use] | Disclaimer | Help | | Disksus33 | :101GB | MemiS1 % | Loads0% |

| run: Mongolia (4 hrs)” » alternatives baseline » database: baseline » paramatar set: dafault | K5
Go > lat:[25.0080 Jlon:[165.080 |[Run name || _Tiled Tkm + || Step 1: Define area |
[ Policy options - Goagle Chrome ] i =8 = |

[ www1.policysupport.org/cgi-bin/simterra/v1/simterra/pss/controls.cgi?model=ecoengine&username=xyz07oalp%A3600%5Enaxnmx79x0%5 E4u5%A €

Use: ‘.‘ @ ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | <& » armout. (scientist) » Mongolia (4 hrs.)” » bassline » bassline » default | 65

Click the intervention tool you would like to use (the tools available will depend an your licensed access level)

caiAr

HEEFHATIONAL S © Climate Change : assess impacts of climate change
| @ |and Use and Cover Change : assess impacts of land use change
T Land and water management : implement land management policy opticns
 Change input maps : replace one or more of the input maps
© Extractives : examine impacts of mining or oil & gas
© Population : examine impacts of changes in population and demography

Further credits-
Wisleama: (zcientist)
amout.vansoesbergen
Report problem:
Loaout @ Submit choice
Control panel
explore: Close window

set-up:
Step 2: Prepare data

simulation:

(e) art simulation AT 4 e INNER
[Step 4: Policy exercises MONGOLIA
MENED VN

< g Gobi Small A
——— Toswitu Bara
results: . A
Step 5: Results: maps

Step 6: Results: stats
Step 7: Results: narrative

Bavan Nur o 2 Dghhel

This will open a new window as below. There are two main choices in this window. The first option is
conversion of forest to herbaceous and vice-versa (a). This essentially replaces forest cover with pasture
or cropland (herb cover) or a reforestation of agricultural land. The other main choice is to create your
own land-cover type (b). The WaterWorld model uses three vegetation functional types as land-cover
information. These are tree, herb and bare soil functional types and are fractional, i.e. for each pixel
there is a percentage value of tree cover, herb cover and bare soil cover adding up to 100% in total. The
“create your own land-cover type” option allows you to set the percentage of each of these functional
land-cover types.

13
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For both options (forest conversion and create land-cover type) you can choose to use a pre-defined
rule or define your own rule. The pre-defined rule is an easier option that allows you to target your
land-use change within certain boundaries such as outside and within protected areas and at defined
ranges of elevation. The “define your own rule” option allows you to target your changes based on any
of the built-in maps and for any given value within those maps. You can also combine or exclude areas
from different maps.

c. Click on the + next to define your own rule for the create land-cover type option (c).

[M Chosen policyoption - Gbogle Chrome I =B & |

i —
[ wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/pss/policy.cgi Q
use: | () | ecoenaine for: .2 [92] [nen-commercisl use] | Help | Disclimer | | » armout. (scientist) » Mongolia (3 hrs.)” » bassline » bassiine » default | B,

LAND USE AND COVER CHANGE: choose the scenario that you wish to apply.
d View recent land use and cover change”
FOREST TO HERBACEQUS and HERBACEOUS TO FOREST| Changing forest cover replsces farest (tree cover) with pasture or cropland (herb caver}.Changes of between ~999 and 99% represent selective deforestation and affarestation
Tespechvely. Defor=st = quen percantsge per pnel of fress with =.0.-15 or reforest by = given percantsge per picel of tress =.q. 15.5peciy whers and by what percentage (per pixel) deforestation or reforeststion should occur:

Use a pre-defined rule: +

...or define your own rule: +

CREATE LAND COVER TYPE]For =ach row that you want to apply, set the corresponding percentage of tres, herb and bare soil functional types (FTs) per pixel to achieve the land cover that you wish, for example pasture might be 10% tres FT, 85%
herb FT and 5% bare FT, 2 crop might be 10% tree FT 50% harb FT and 40% bara FT

Use a pre-defined rule:ic
...or define your own rule

...0or copy your own tree, herb and bare maps: _ﬁ_ Licensed, superuser-
...or upload your own tree, herb and bare maps: FL' Licensed, superuser-’

..er run land use change medel:'& | Licensed, hyperuserc’
...or define from a land use or cover classification: @ | Licensed, superuser-'

List baseline workspace data

This will expand the menu as below where you can define your scenario.

[ Chosen policyoption - Google Chrome =& =
[l www1.policysupport.org/cgi-bin/simterra/vl/simterra/pss/policy.cgi Q
Use: i @®) | cosngine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclsimer | | » amout L (scientist) » Mongolia (3hrs.)” » baseine » bassline » defeult | €5 Working...?) «

LAND USE AND COVER CHANGE: choose the scenario that you wish to apply.

View recent land use and cover change®

FOREST TO HERBACEOQUS and HERBACEQUS TO FOREST: Changing forest cover replacas forest (trae cover) with pasture or cropland (herb caver).Changes of behwean -99% and 93% represent sslective deforestation and
afforestation respactively. Deforest a given percentage per pixel of trees with e.g.-15 or reforest by a given percentage per picel of traes e.g. 15.5pecify where and by what percentage (per pixel) deforestation or reforestation should
occur:

Use a pre-defined rule: +
...or define your own rule: +

CREATE LAND COVER TYPE: For sach raw that you want to apply, set the corresponding percentage of tree, herb and bare sil functional types (FTs) per pixel to achieve the land cover that you wish, for example pasture might be
10% tree FT, 85% herb FT and 5% bara FT, a crop might be 10% tree FT 50% herb FT and 40% bare FT

Use a pre-defined rule: =

-..or define ya

b Mame 0 (1o a
Set/change tree, herb, bare covers: -%% o for approx: [100 per-cent ¥ |of land,cluster, ¥ pixels:

wherd Cover of tree-covered ground (MODIS 2010) [l i# - ¥ IC'_I. I @
L J Is value:

e other rules: +

Define converted areas as| Unchanged ¥ [raction of water exposed to contamination: [1 , Ori @ scale the default for land use.
TTean conversion cost (USD per ha.): [100
& Check and Submit

d. The first thing to do is to provide a name for your scenario (a). This can be any name you wish
but runs are identified by their name therefore sometimes it may be useful to provide some
information on the scenario in the run (e.g. Deforest or Climate Change).

e. The next thing to do is to set or change the fractional values for your tree, herb and bare
functional land-cover types. In this example, the tree cover is set to 0 to remove all trees and
leave the land cover to a pasture type with 85% herbaceous cover and 15% bare soil (b).
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f. The next thing to do is to target where this change should happen. This scenario is aimed at the
removal of forest (tree cover) and therefore, the map of Cover of tree-covered ground, based
on MODIS data, is selected from the where dropdown list (c).

Note, that there are many other maps to choose from in this dropdown, for example
interventions can also be targeted at certain elevations, administrative boundaries or protected
areas.

g. Within each of those maps you can also set the value above, below or equal the intervention
should be targeted. In this scenario all tree cover should be removed therefore the value is set
to greater than (>) 0 (d).

h. Finally, there are some options to define the land use of the converted areas (e.g. agriculture,
natural, protected, etc.). This will mainly impact the water quality index and is set to Unchanged
for this scenario (e). Once all options are set, click on Check and Submit and the system will
start to build the scenario.

Setting up the scenario takes a few minutes and the system will show the progress. Once this is finalised
you see the below screen. From here you can view the scenario and compare with the baseline, directly
start to run the scenario or look at the alternative data in your workspace.

i.  Whenever you set up a scenario it is good practice to review it, and how it compares with your
baseline, before running it to understand the changes to your data. To do this click on the Show
baseline and scenario. This will show a list of all maps that have changed.

[ wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/pss/scenarios.cgi? Q
Usa: ‘,‘ @ ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer » arnout.vansoesbergen (scientist) » Mongolia (2 hrs.) " » deforest”  bassline » default ‘:—ﬂ

Show baseline and scenario”
Run scenario

List alternative workspace data

j- Click on the * next to the name of the variable to open up the baseline and scenario map for
that variable as well as some statistics and a histogram of the data. The below figure shows
the change for the tree-cover map and since the scenario aimed to remove all tree cover, there
is no tree cover in the scenario map (right). Also examine the other two maps that have
changed, bare and herb-covered ground to see the changes for these maps.
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Cover of bare ground (MODIS 2010)+
Cover of herb-covered ground (MODIS 20101+
Cover of tree-covered ground (MODIS 201[@
baseline: Cover of tree-covered ground (MODIS 2010..alternative: Cover of tree-covered ground (MODIS 2..

Min: O Min: O
Max: 100 Max: 0
Mean: 3.9 Mean: 0
Sum: 5,600,000 Sum: 0

Count: 1,400,000 Count: 1,400,000

values=class
base

0.000e+00[
45500
9.1000
13.650H
18.2000]
22.750[]
27.300[]
31.850[]
36.400]
40.950[]
4s.50000
50.0500]
s4.6000]
59.150[ ]
63.700[]
68.250[ |
72.800[ ]
77.350[] 5 10
81.900[]
86.4500
91.000M

AT P |
=

Froguaency (%) (Sormanant removed )
=

Froquency (3) (oo

0 ] ] 0 00 “ia 3] [ 06 0k 10
basehng: Cover of tree-covered ground (MO 3000) (percentage] akermatros: Cover of tee-covered ground (MO0IS 2010] {percentaga|

4.1.2. Step 4: policy exercises: running the scenario

Now that the scenario has been prepared and examined, you can start the scenario run. You can do
this by going back to the window that opened after scenario building and click on Run scenario (a) or
choose Step 3: Start simulation from the control panel on the left (b).

***¥MPORTANT: if you do want to run it from the control panel make sure you refresh the page so
that the system will run your scenario and not your baseline again. All control panel actions will always
work on the run highlighted at the top of the main page (c). Make sure to refresh the page so you are
sure to work on the correct run (in this case you can see the scenario run (alternative: deforest) is the
selected run. You can refresh the page by clicking the refresh button (d) or press F5 on your keyboard.
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Clicking Run scenario (a) will start the scenario run but you may not see the progress window. If this
happens you can click on Start simulation (b) and the run progress window should open. The run should
take the same length of time as the baseline run.

Use: 7 ® | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Disclaimer | Help | | Diskiu:37 | 101 GB | Mem:&5 % | Load:0% |

€ [ 1 run: Mongolia (2hrs)" » altemative: deforest™ » database: baseline » xudefamll@d
[Find | Go > lat:[s5.0000 Jlon:[105.006 Run name | _Tiled 1km v || Step 1: Define area |
7 . . i T i ———
P, e - G L AR T
o WA LR 2 s ALY e
[ Byft by suitability - Google Chrome (=] = |
[) wwwl.policysupport.org/cgi-bin/simterra/v1l/simterra/pss/scenarios.cgi? Q

Use: {7 @) | scoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclsimer | | » amout.vansoesbergen (scientist) » Mongolia (2 hrs.) * » deforest” » bassline » default 15

CONSERVATION O

Further creditss" Show baseline and scenario™
Eurther credits:

Welcome: (scientist) Run scenario |a
arnout.vansoesbergen

o List alternative workspace data
Report problems"

Logout
Control panel
explore:
i Dalanzadgad
Step 2: Prepare data o rkeu Tw oo &« = JRanansanran ~.'x’.f’r‘!!‘55'::
-G ey e = SruToeol,
Step 3 st rtstmulatlcn b “AuCY . INNER
; ; 5 MONGOLIA
Mgnagg gmglgggrs { res Gobs Small A
— Toswin Gara
A4

results
ot : Maps

Steps Results: stats

Step 7: Results: narrative

L mandi

4.1.3. Step 4: policy exercises: examining results

Once your scenario run is finished you can start examining the results. Click on Step 5: results maps in
the left hand control panel (a).

Further credits+ The results window will open and the same list of maps as the baseline

Welcome: (scientist)
arnout.vansossbergen —
5]

st is shown. However, a new change icon is located next to the output
Cantral panel

explore: maps'

set-up:

Step 2: Prepare data

simulation: [ Rezuts map: - Google Chrome

Step 3: Start simulation [ wwwpolicysupport.org/cgi-bin/simterrajvl simterra/pss/controls.cgi?model—ecoengine uisername—xyz070alp3sA3600% 5 Enaxnmi %
Step 4: Policy exercises U (9 | scomone o waterworkd v.2 [92] [om-commecil ] | ok | Doshoimer | 2 | | = amoutvamsoesimrgen (scientist] = Mongolly (1brs)” » deforest = bassine = defauk | By
Manage simulations [

= onond o b e~ B

results: Jyses, matrics and rapseting
5 5 Eosts mapping=:
Step 5: esults. maps | a ansiits mappgs
(50 z waar sy marprs

Step 7: Results: narrative

I~ — ‘Change
Help: T==a —|frpl baseline
System documentation T==a Change in | Change in total annual (wind-driv

- ange In in ol sl i) g
EAQ = i ot (mman L]

Change log

‘ —
5 ~Clgnge in local wau balance
Model documentation -

mim,'yF raidall ginus actyal

Crange 0 g X b

water N‘mvﬂﬂlﬂil al AET s

suy d by upstream sources of
water indtm groundwater
(Change in total annual runoff
{(m3fyr). Calculated as water balance
Change in - cumulated dowristream. Negative =5
runoff water balance (AET> nnecmtlwoll in =

a cell consumes

upstream.
Change
hange n hilslope net erosion
ﬂ'{"““ i) ek avio (ssnion s 5]
T don  deposition) on hillslopes
Chage . Ch90 9 tcll et ercion o).
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hange in mean Den.entape of water
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4.1.3.1. Change in water balance

Click on the change icon (b) to produce a change mabp (i.e. change from baseline) as below (left)
for the change in water balance. By default the map window will show the change for this
output variable.

Click on the £ next to the top Annual total water balance (mm/yr) (a) to open up the baseline
and scenario map next to each other with map statistics. This allows for easy comparison
(right).

Annual total water balance (mm/yr a Annual total water balance (mm/yr)

Annual total water balance (mm/yr) = baseline: Annual total water balance (mm/yr) alternative: Annual total water balance (mm/yr)
Difference [alternative-baseline] baseline: Annual.. "
Min: -200 3
Min: -250 Max: 820 .
Sum:

values=dlass
base

values=dlass
base

-189.1

Bos: ms:

[LH
baseline Annual total water balance (rnm/yr b
Close vandow Back

Click on the % at the bottom of the change window page (b) to see the percentage change from
the baseline for this output variable.

over other maps, changing colour ramps and overlaying on Google maps and Google Earth.

The green icons under each map (c) allow you to interrogate the output by aggregating

The map of change in water balance highlights those areas where a removal of forest leads to an

increase or decrease in water balance. Areas where there was no or low tree cover in the baseline will
therefore show limited or no change in this map.

e.

When aggregating the results by local administrative boundaries (click the green icon el (c)
and select Local administrative boundaries on the View by dropdown list above the map in the
new window). In our Mongolia example, it is clear that no administrative region sees an
increase in water balance overall and that those areas located north of Ulaanbaatar are
impacted most (see map below) with mean negative changes of around 40 mm/yr. These
regions also had the highest water balance for the baseline situation (see section 3.2.4.1) and
were high in tree cover.
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[ wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/geobrowsers/returnbrowsermap.cgi?model=ecoengine&&usernam
Use: ¢ @ | ecosngine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | «5 | | | 5 -

Go > (D)at:45.90) on 1050 ” [ Query | [Inputs

values=class
base

-58.2000
-55.380
-52.4700

INNER
MONG O LI'A

e By 40 e . Map data ©2016 Google, SK planet Imagery 82016 TerraMetrics | 100 kM b | Terms of Use-
@ Change in Annual total water balance averaged over Local administrative boundaries classes (mm/yr)
Opacity: 25% 50% 75% 100%

f. Tofurther understand the changes in water balance you can look at all the Inputs for individual
pixels. This is best done for the pixel-based map. To do so, view the pixel-based water balance
change map and show in Google map mode (see below left map).

g. Move the crosshair to an area of great change (blue areas in map) and click on Inputs and the
query inputs icon that then becomes active (a). You can obtain the baseline and scenario values
for that pixel to understand what drives the change.

h. Inthis new window you can click the change icons (b) for individual parameters or the Show all
button (c). Alternatively you can view the values for the baseline and alternatives by clicking on
the respective links at the top of the window (d).

Comparing the values for the baseline and scenario alternative (see screenshot below) reveals
that the key difference in this region is the total fog impaction, i.e. the amount of fog captured
by the trees is reduced to zero. With amount of rainfall not changing, and only a marginal
decrease in water loss through actual evapotranspiration, the changes in fog capture explain
the reduction in overall water balance and thus water availability.
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Go > @at{48.85 Jjon{107.5) [-175.29290773 Query

show baseli
show alternatives|
Baseline: values at LAT 48.6: 377760 07.768554687500 VALUE: 530

Alternative: values at LAT 48.622234224668, : 107.768554687500 VALUE: 420
Difference: values at LAT 48.622234224668, LON: 107.768554687500 VALUE: -110

@ showall ¢

Variable Difference Units
Change in Total wind-corrected rainfall 0 -
Change in Total annual rainfall (not wind corrected) 0

Change in Total fog inputs

Change in Fog inputs as a percentage of water balance

Change in Total fog deposition

Change in Total fog impaction

Change in Total annual actual evapo-transpiration

Change in Human footprint on water quality (% contamination)
Change in Annual % of runoff generated by snow-melt

Change in Annual % of runoff generated by fog

Variable Units Alternative Units
Total wind-corrected rainfall mm/yr 290 mm/yr
Total annual rainfall (not wind corrected) mm/yr 290 mm/yr
Total fog inputs mmjyr %4 mmj/yr
Fog inputs as a percentage of water balance 39 % 22 %
Total fog deposition 110 mm/yr 94 mm/yr
“ITotal fog impaction 100 mm/yr 0 mm/yr |
@ Change in Annual total water balance (mmyyr) Total annual actual evapo-transpiration 10 mm/yr 7.9 mm/yr
Opacity: 25% 50% 75% 100% Human footprint on water quality (% contamination) 0.0032 % 0.0038 %
Annual % of runoff generated by snow-melt 8.1 % 89 %
Annual % of runoff generated by fog 20 % 15 %

4.1.3.2. Change in runoff

The changes in water balance lead to changes in runoff and thus the delivery of water. Since the water

balance decreases in most areas, the changes in runoff are negative as well.

a.

b.

C.

e.

To examine the changes in runoff, click on the change icon next to change in runoff in the
Results maps window.

Click on the * next to change image under the map in the resulting window to change the range
of values to be shown in the map. This is useful as runoff is calculated for every pixel but the
changes in rivers and streams are of most interest.

Since most changes are negative you can set the map to only show the largest negative changes
by copying and pasting the min value into the Usermin box (a) and setting a value for Usermax
(b). In this example a Usermax of -100,000 gives good results. Click Redraw image (c) to
implement the changes. Setting these values results in the runoff map shown on the right in
the figure below.

Click the overlay on Google maps icon (d) on the resulting map, a clear picture of changes in
runoff along the stream flow network is shown.

Move the map to overlay the crosshair on your point of interest and clicking the Query button
to look at individual values at points.
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view by: view by:
Change in Total annual runoff (m~3)

Change in Total annual runoff (m~3)

& | AOIs licensed, superusers =~

¢ g
O+ ¢ hH / Ssflae nd

|B
"~

change imag: change image+
Min: -713952459.95 Max:12695.72 UserMin{-7139524 UserMax{-1000000 || b '® | Magfanalysis licensed, hyperusers
_ shifted log scale "/ reverse colours gamma |1 [ download+
| 1. Blue green red v |
c

Go > (Dat:/48.49 J1on{105.8 | Query| [ Inputs |

values=class
base

-1.000e+06[H

Mzp data 2016 Google Imagery 22016 TerraMetrics | 20 kM e | Term

@ Change in Total annual runoff (m~3)
Opacity: 25% 50% 75% 100%

4.1.3.3. Change in soil erosion
a. To examine the changes in soil erosion under this scenario, click on the change icon next to
change in total net erosion in the Results maps window.

This is the change in total net erosion in mm/yr. Net erosion is the gross soil erosion (i.e. the
eroded soil) minus the deposition (the amount of material that gets deposited within a pixel).
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Net erosion is the volume of soil that ends up in streams and rivers as sedimentation. Change
in net soil erosion typically shows positive as well as negative values and changes tend to be
small for most pixels. Given that soil erosion is partly dependent on local-scale factors not
considered in this analysis due to model resolution, it is recommended to aggregate results
over large areas for a better, more confident interpretation of model results.

b. Click on the View by dropdown above the change map and select the Local administrative
boundaries map. You can then view the map in Google map overlay to query the mean changes
by administrative region as well as looking at the inputs for individual pixels through the Inputs
button.

Go > (@)|at:48.37 ) |on: 104.7 | [1.49707484245) [ Query | [ Inputs |

values=class
base

Mongolia

Map data 82016 Google Imagery 82016 TerraMetrics | 20 KM lummm—— | Terms of Use
@ Change in Annual total net soil erosion averaged over Local administrative boundaries classes (mm/yr)
Opacity: 25% 50% 75% 100%

The results highlight those areas where the total removal of forest is projected to increase soil erosion
(orange/red). In this example, this is the case for most of the study region although in some areas a
mean decrease in soil erosion can be observed. This increase in soil erosion is likely to result in an
increase of sedimentation of the eroded soil material downstream, with possible negative
consequences on water quality, hydropower generation and other activities. The combination of this
map with the location of important downstream infrastructures can help identifying where erosion may
have a large impact.

5. Additional results and managing simulations

The most important outputs of the WaterWorld model are the spatial results, i.e. the maps reviewed
in section 3.2.4. However, the model also provides statistics and narrative results, which are reviewed
in this section, in 5.1.1 and 5.1.2 respectively. Another important feature of the model covered here is
the management of simulations, i.e. how to view existing simulations and delete old runs. Finally, this
section describes some of the documentation and help functions available in WaterWorld.

22



Using the WaterWorld model to support REDD+ planning

5.1. Additional results

5.1.1. Step 6: Results: stats

Similar to Step 5, this step is available after running a baseline or scenario simulation. It allows you to
view time series across a year for a number of key variables (e.g. precipitation), and download the data
as Excel files. Time series are always based on mean values for the entire model region (i.e. tiles,
countries or basins).

=

|9 line_chart - Google Chrome

[3 wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/charts/charts.cgi?model=ec
All timeseries- Use: "c‘ @ | ecoengine for: waterworld v.2 [.92] nun-curr.umercial use] | Help | Disdaimer | < || »
= T . 7 ! i it It . ! i

i Mean snow pack water equivalent?. arnout.vansoesbergen (scientist) » Mongolia (72 hrs.)” » baseline » baseline » default | E
X3 I Precipitationi_ EIZ7 e
Ixs " Meltwater contribution to runoffZ_
Ixz " Mean melt water production?_ Precipitation {(mm/hr)

. R 0.08
Ixz Fog inputs as a percentage of precipitation=_ I I I ! ! !
1x3 T Met soil erosicni_ 0.07
Ixz " Actual Evapo-transpiration?_
Ixs " water storage capacityZ 0.06 -
Ixs . Fog contribution to runoffZ_
fxz " water storage?_ 0.05
fxz T soil deposition?_
Ixz " Runoff ratioZ_ 0.04
fxz " Gross soil erosionZ_
fxz ! Fog ImpactionZ_ 0.03
Ixz ! Fog inputs as a percentage of water balance? |
LH " Water balancel_ 0.02-
LH ! Fog Interception?_ 0.01
- H ) Mean snowfallZ_ ’
] " Mean snow coverl_ 0.00 | | | | | |
i =+ Fog Deposition. 0 50 100 150 200 250 300 350 400

Julian Day (monthly)
: Refresh
= - - Close window Back Refresh

These time series could help to understand how forest loss may impact on erosion and water flow
through the year, possibly identifying critical time periods.

5.1.2. Step 7: Results: narrative

In addition to the map and graph results, the model provides a narrative result under Step 7. This useful
feature provides key information about the run and results. To build and see the narrative values, you
need to click Show all in the narrative window. This feature provides overview results for your extent
of analysis, i.e. mean values for the tile as well as pixel-based minimum and maximum values. These

23



Using the WaterWorld model to support REDD+ planning

statistics quickly provide a user with the range of results and the contribution of different components
of the water balance for instance.

For this baseline run-
Water balance (mm/yr) for the area was on average 180 with a 25th percentile of 51 and a 75th percentile of 310 ,an absolute minimum of -200 and maximum of
820 . This reflects an area average precipitation {(mm/yr) of 170 with an absolute minimum of 29 and maximum of 510 . Actual evapo-transpiration (mm/yr)
ranges from Working.. to show with a mean of show.Fog inputs are show in relation to precipitation at show % on average, amounting to show mm/yr on average
but ranging from show to show mm/yr.

@ Show all

5.2. Manage simulations

The manage simulations functionality (under Simulation in the control panel) enables you to get
information about runs and selecting and delete runs. When clicked, you need to choose the type of
simulation (resolution 1-km? or 1 hectare) and click on Submit choice. This will open a window where
you can see information about your runs. At the top you will see the number of runs you have stored
and how many you can store (a). Each time you define a run this will add a run to the list (even if you
don’t run that simulation) so it is good practice to only keep those runs that you want to keep. Also,
runs will be deleted automatically after 72 hours if disk space is required. Key information about your
baseline runs, such as coordinates, are displayed next to the map with a run-status (b). Underneath this
are options to choose the baseline (if you are switching between runs) or delete the baseline and
scenarios (c). At the bottom are displayed all scenarios you have set up for this run. Clicking on the run
details will provide information on the settings used in the scenario. You can also choose and delete
the scenario here and set it running if you haven’t run it yet (d).

va are stoning & thal of 3 runs (baseines and stematives) ot different spatial reschutions acress &l PSS fram & madmum of 10 I a

1M you are experiencing problems with the system then defete il od runs using the next Bk & soame may no langer be campatible with the system

Delete runs older than 1 dav old from all PSS

Delete runs older than 1 week old from all PSS

Delete all but current baseline and associated alternatives

Here s & st of previous baseline runs of type 1 and origin OBk the relevant Bnks 10 view or chioose a run

Baseline run: Mongolia

username :
runname : Mongolia

model_version : .2.[.92]

runtype : tiled/1-square-km

bbox_north : |s0.0

bbox_south : |20.0

bbox_west : |100.0

bbox_east : 110.0 y

date_created : (2016, 2, 1) Mongolia

run_period_begin :

b I run_status : completed I

alternative : ‘baseline
database : |baseline
paramset ¢ default

data s |prepared

archive_status :
v:ﬁte_tin‘estep?maps 1|0

current_moi :

current_aois :
current_zoi :

customisations : False

L coordinates: 45.0,105.0
Choose this baseline
Delete this baseline (and associated alternatives)] €
This simulation is subject to deletion in: 72 hrs. Simulations pa eir consume by’ date are deleted automatically as disk space is required.

Alternatives for Mongolia: d

View run details Choose run Run status Delete run
reforest’ Choose this run started Delete this run
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5.3. System and model documentation

The WaterWorld model is well documented with system and model documentation available from the
control panel under Help. The System documentation provides you with an online user guide as well as
more information on citation and use policies. There are also links to online videos demonstrating the
various steps on the use of the model.The model documentation provides more detail on the various
model components and the science, equations and assumptions behind all modules and submodules.
Finally, there is a Frequently Asked Questions (FAQ) link, under Help, which is worth consulting first
whenever you have a question or generate errors when using the model.
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Annex I: Using WaterWorld with your own land-cover data

This annex demonstrates how to use the advanced features of WaterWorld to provide the model with
your own land-cover data and run a simulation. This feature requires a higher (licensed) user level, so
is not available on the freely accessible system. More info on additional functionality and license costs
can be found here: http://www.policysupport.org/access-costs

a. The additional functionality is available from hyperuser level and above so in order to use this
feature, log in as a hyperuser by clicking on the hyperuser link on the main log in page.

<« C'  [3 www.policysupport.org/waterworld

WaterWorld | AguAAndes = CompAndes

WaterWorld

CoS$ting Nature | DESURVEY | FIESTA-FOGINT || SimTemra

Access PSS here (scientist user level, free for non-commercial uses. Simply create an account, but make a donation if you can)
Status Access PSS here (superuser, licensed)
Access PS yperuser, licensed)
Access PSS here (megauser, licensed)

Once logged in you will see the same WaterWorld interface with the map in the centre, as shown in the
tutorial for Science user level access. When moving between user levels, it is in most cases necessary
to re-define and re-run simulations, as different outputs are available to different user levels.

Therefore, you will need to re-define your baseline simulation for your area of interest if you haven’t
defined this as hyperuser:

b. To do this, first set up and define your run again (see section 2.2.1 in the main tutorial) and
prepare your data as described in section 2.2.2.

c. After copying over the workspace data, click on the * symbol next to show workspace data (a)
and download a map of the Study area (b) as ascii file. You can use this map later as a template
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to prepare your own data for upload to the system. Once downloaded you can close the

workspace data page.
[ Copy to workspace - Google Chrome - - | — . — ————. =8 =

['1 wwwl.policysuppart.org/cgi-bin/simterra/v1/simterra/util/file_mgt.cgi?model=ecoengine&username=xyz07o0al p%A3600%5Enaxnmx79x0%5E4u5%A30u
policysupp 9/cg gt.cg g Y. P

130.171 Use: b‘ @ | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | <5 | | » arnout b (hyperuser) » Mongolia (72 hrs.)” » baseline » baseline » -
default |17 | 65,

Data ready.

show workspace datﬂa
The datasets that can be visualised and downloaded from this list depend up our licenses with the data providers, your license with us and whether or not you are using the commercial-use version of this system.

Presence of mines (unique id)2

Boundary layer wind direction January (degrees fro..2.

Boundary layer wind direction February (degrees fr..2

Boundary layer wind direction March (degrees from ..2_

Boundary layer wind direction April {degrees from .2

Boundary layer wind direction May (degrees from N)Z_

Boundary layer wind direction June (degrees from N..2_

Boundary layer wind direction July (degrees from N..Z

Boundary layer wind direction August (degrees from..2_

Boundary layer wind direction September (degrees f..2

Boundary layer wind direction October {degrees fro..2.

Boundary layer wind direction Movember {degrees fr..2

Boundary layer wind direction December (degrees fr..2

0% view by:

k=
L

Cell area (fraction®100000)2_

5 (53 03 (85 (w5 (03 (o5 (o5 (5 5 (05 (o5 (5 5
sl lellebela el ol Ll 1 0

Study area (Hydrosheds) ()2 b o download+

d. The next step is to set up the model with your own land-cover data. The first thing to do is to
upload your own dataset to the system so it can be used in setting up a simulation. To do this,
click on the little star shaped icon at the top of the page (a)

Use: " @) | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Disclaimer | Help | | Disk:u:64 | d:86GB | Mem:52 % | Load:0% | a
| run: Mongolia (48 hrs.)” » ive: baseline » baseline » set: default | K5
= lat:|45.000g)lon: 105.00¢| Run name || _Tiled tkm v || Step 1: Define area |
0 > ‘
@nqino E: £ | Map | Sateliite |
hrwio- T
e ‘
) ', JBuigan'
+ [l f» Byn?ak =5
caiar = oy Choibals:
: T 3k ) 1 ; {laanbaaiaist i Honbanci
jin | - 3 cF L L. - - - NaaHbaarta| aganuur.
s iy ST ® 7 oty
4 R foctsency : s Nalaikh | 5
i suspror K 1
1l o PN harkhorin 4 Hanaix : Clingaip.
Eurther creditse R
Welcome: (hyperuser) gl i , Darkhan Baruun-Urt
o A, P o ; Dapxan BapyyH-Ypt
arnout.vansoesbergen —Altai " -Delger- ; oW A Choir o 2
lopr[fimeh - flamap @ pavankhongor sy toip Knalzan
Report problems’ =l BeAMIONIORZ R oty oo ’ Bor-Unduf Kenpal
! S & 7 algovi Sop-ongor Bayandelger
Logout B e AL l_llA‘AT:gnronb . BauRonrsp

This will open up a page (Define roi_form) where you can define points of interest (POls), zones of
interest and areas of interest. Points of interest can be used to read values from input and output maps.
Zones of interest (ZOls) can be used to identify areas to apply scenarios and interventions, to mask
these areas or to aggregate results by and calculate metrics for these areas. ZOls can be set by
uploading a map, by applying rules, specifying a bounding box or by defining watersheds upstream from
selected points.

Areas of interest (AOIs) are categorical maps that define a series of classes, for example land-use maps.
Therefore this is the option to choose to upload your land-cover map to the system.

e. Inthe Define ROI page click on the + symbol next to new AOIs by uploading map (a). This will
expand the upload AOI function. To upload your map you will have to make sure it is a raster
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based map (a zipped ARCASCII file). The exact characteristics required can found by clicking on
the + next to characteristics (b) and the name to use by clicking on the + next to Name of AOI

(c)

[M Define roi farm - Google Chrome ¥ - = || %

[ wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/html/html.cgi?model=ecoengine&&username=xyz070alp%A3600%5Enaxnmx79x0%5E4u5%A30udA:
130.171 Use: t" @ | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | | » arnout.vansoesbergen (hyperuser) » Mongolia (70 hrs.})” » baseline » baseline » default ﬁ‘ T I

g areas, or to calculate metrics based on these areas.:

Current _Z0OI map: zoi__remove.
from existing ZOIs: +
new ZOI by applying rules: +

new Z01 by uploading map: +

new ZOI by specifying a bounding box: +

Define areas of interest. These are categorical maps that define a series of classes represented by different integer numbers. They can be used to view input or output map metrics by area, mask maps or upload maps to
represent categorical classes such as land use.:

Current _AOQIs map: aoiszip__remove.
choose existing AOIs: +

new AOIs by uploading mapEa
Upload your AOIs map. You must provide a zipped ARCASCII file:

maps must have these characteristicgb
maps must have these name
Mame of AOIs file e.g. aocis.zip

@ Check and Submit

Define watersheds of points. These functions calculate the catchments of points based on their topographic upstream areas.: [

New

First, define points on map.

...or choose from existing POIs: +

Opening up these two windows shows the required characteristics for your uploaded map:
Upload your AOIs map. You must provide a zipped ARCASCII file:
maps must have these characteristics-

ARCASCII format zipped individually {one ASCII per zip) using winzip (.zip) or gzip (.gz). File should use period (.) NOT comma (,) as decimal separator for
numbers.Zip file name should be same as basename for variable e.g wcprec.zip for file containing weprecl.asc to weprecl2.asc or country.zip for file containing
country.asc

Your ADIs map can have any integer values but -9999 or 1e31 is expected for missing values

ncols 1208

nrows 1208

xllcorner 100.0000000280000080
yllcorner 40.80080000280080080
cellsize ©.0883333333333333
NODATA_value -9999 P

maps must have these names-
aois.asc

Mame of AOIs file e.g. aois.zip

f. Preparing a map to upload will need to be done in GIS software such as ArcMap or the freely
available QGIS or SAGA GIS. A reference to how to do this using SAGA GIS can be found in the
online documentation of the system: https://goo.gl/pDmkgq

g. Box Al describes how to prepare your own data using ArcMap, using the GLC2000 land-cover
dataset (Belwood, 2005) as an example.
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Box Al: Preparing GLC2000 data for use in WaterWorld using ArcMap v10.3
This example describes how to prepare GLC2000 categorical land-use data for use in WaterWorld using
ArcMap v10.3. GLC2000 is a freely available global land-cover dataset at 1-km resolution developed by
the Joint Research Centre. The data can be downloaded here: http://www.un-spider.org/links-and-
resources/data-sources/land-cover-map-glc2000-jrc
a. Unzip the previously downloaded Study area map from WaterWorld (clone.zip) on your
computer and load the unzipped arcascii file (clone.asc) into ArcMap.
b. Also load the GLC2000 global dataset to your ArcMap view.
Note: the clone.asc raster from WaterWorld is in geographic projection (lat/lon) with WGS84
datum. In this case, the GLC2000 is in the same projection. If you are using different data make
sure to convert it to lat/lon WGS84 before continuing.

@ Create_LU_datamxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

[} ) b + | 1:6.000.000 - | GIE B e ¢ Edior-
HEHE x @ =11, e

® & w001001adf

&,
C.
'%

=

c. The first thing to do is to extract the same region from GLC2000 as our mask data. For this you
can use the extract by Mask tool in the Spatial Analyst Toolbox:
. ) 7 B Network Analyst Tools
d. In the toolbox window, define the GLC2000 raster as )
¥ @ Parcel Fabric Tocls
input raster and your clone as a mask: 1 B Schematics Tools

7 B Server Tools
£ ﬁ Space Time Pattern Mining Tools

# Extract by Mask m . - - e o~ ]
=] % Spatial Analyst Tools
Input raster = .
[001001df =l & + %1 Conditional
Input raster or feature mask data i
[clone.ssc El=) + By Density
Output raster .
C:\Jsers\arnoutvs\Documents \Projects\CCBWMongolia\Tutorial\Annex_1\GLC2000_ext @J + &1 D Istance
- & Extraction
#., Extract by Attributes
#. Extract by Circle

‘{\‘. Extract by Mask

The resulting map is an extract of the GLC2000 dataset with T Ftract b Hointe
the same extent as our clone map. However, the resolution of GLC2000 is slightly different than the

clone map.

e. Right-click on each of the layers and click properties>>source to look at the raster information
for both datasets. The GLC2000 dataset has a different number of rows and columns
(1120x1120) and cell size (0.008928) than the clone map (1200 x 1200) cell size 0.0083333.
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f. To correct for this you need to resample the extracted map. Run the Resample tool (found in
the Data Management>>Raster>>Raster Processing toolbox)

g. Use the extracted dataset from the previous step as your input raster, define an output raster
and select the clone.asc layer as the output cell size. Use the default NEAREST as the
resampling technique.

e L S e

Input Raster

| GLC2000_ext | @
Output Raster Dataset

C:\Users\arnoutvs\Documents\Projects\CCB Wongolia TutoriallAnnex_1glc2000_res @
Output Cell Size (optional)
[Same as layer done.asc - ]@
X Y

8.33333333299999E-03 0.008333333333

Resampling Technigue (optional)

MNEAREST -

The resulting map should have the same numbers and rows and columns as the clone map (1200 x
1200) and a cell size of 0.003333 (check by selecting the source tab on the layer properties).

h. The next step is to export this map as an ascii file. To do this select Conversion tools>>From
Raster>>Raster to ASCII from the toolbox. Use the resampled raster as input and name your
output raster aois.asc

— - |
Input raster
| g1c2000_res 2 @
QOutput ASCII raster file
C:\Users\arnoutvs\Documents\Projects\CCB\Mongolia\Tutorial \Annex_1\aois. ASC @

i. Thefinal stepin preparing your data for WaterWorld is to browse to the folder where you saved
your ascii file and zip the file so you have a file with extension .zip. Name the file aois.zip. If you
don’t have zip software you can use the freely available winrar
(http://www.rarlab.com/download.htm).

j- Ifyou have winrar (or other software) to zip, right-click on the ascii file in your folder and select
the Archive format as ZIP (see winrar example below).
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Name Q Archive name and parameters |.7@ % |
avis.asc General |Mwanced IOptionsI Files I Backup | Time |Comment|
";" a0is.zip -
o
% Update mode
Profiles... ] [Add and replace flles v]
Archive format Archiving options
@ RAR  ©)RARS @ ZIP [ pelete files after archiving
[T create sFX archive
Compression method Create solid archive
[NO"”ﬁ' '] Add recavery record
Dictionary size [ Test archived files
[32 ¥B - ] Lock archive
Split to volumes, size
- ’B v] [ Set password... ]
[ ok |[ comcel |[ Hep |

k. Once you have prepared your data in the

ncols 1288
correct format and with the correct names, nrows 1208
xllcorner 108 .0220020020080080
H yllcorner 40.8002002002002008
you can upload it to the system. Make sure to e PSS
NODATA_value -9999 P

provide the name of the zip file (aois.zip) in

maps must have these names-
the name box (a) and then click on Select (b). 30is.a5c a

. X Mame of AOIs file £.0. aois.zigl aois.zip u
This will allow you to browse to the folder b
AOIs map) eeo

where you saved the zipped data file. You will (= FTESer= 2P Uploaded successfully

receive an error message with uploading if the | © Check and Submit | c

data is not in the right format or does not
have the correct name. Once you have
provided a name and selected the data you
can click on Check and Submit (c)

I. If all went well you will see the following screen and you can look at your uploaded map by
clicking on the green view map icon

[ Close this window - Google Chrome l = | E & |

[ wwwl.policysupport.org/cgi-bin/simterra/vl/simterra/pyraster/roi.cgi?

The 4015 aois.zip have been set. E ¥

Close window Back

m. The next step is to replace the existing land-use data in the system with your uploaded map. To
do this, click on Step 2: Prepare data again and click on List Workspace data in the page that
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opens. You will now see an option to Redefine land use and cover according to your own map.
Clicking on the t icon next to this (a) will open up the settings window.

Upload your own data: + a

Redefine land use and cover according to your own map

List of workspace data+

n. Intheredefine map window, choose the land classification you want to use from the dropdown
(a). If you uploaded your AOI correctly, you should see the aoiszip map in the dropdown. Select
this and it will open up your map in a separate window.

0. You can now tell the system which values of your land-cover/use map (codes) correspond with
the land use/cover classes in WaterWorld. Using the WaterWorld vegetation functional types,
you can incorporate sub-pixel heterogeneity in land use classes as it uses fractional values for
tree cover, herb cover and bare cover. Therefore, even though at 1-km pixel resolution, you
can specify a pixel to be 80% tree cover, 15% shrub cover and another 5% bare cover rather
than classifying the whole pixel as forest. Therefore you can incorporate actual tree cover
fractions for different forest types more accurately which is important for modelling water and
soil erosion processes. If you do specify that one code (land-cover class from the inputted land-
cover map) does correspond to more than one land cover (for example both pasture and
cropland, or Forests (tree cover), Grassland (herb cover) and Bare soil or rock (bare cover)), you
need to make sure that the total for that code adds up to 100%. . Additionally, if the input land-
cover/land-use map includes many classes (codes) it is likely that several may correspond to
the same class within WaterWorld. Where this is the case, make sure that the order of the
codes is the same as the order values (see example below).

[ List workspace data - Google Chrome == s

Y
[} www1.policysupport.org/cgi-bin/simterra/v1/simterra/util/file_mgt :gi7mode\:e(cengime&'username:x\,'z(]?oa\p%AiﬁOc%SEmaxnmx?g}@’/’c5E4u5ﬂr’:AEULJ
130.171 Use: (" @) | ecoengine for: waterworld v.2 [:92] [non-commercial use] | telp | Disdaimer | < | | » arnoutwansoesbergen (hyperuser) » Mongolia (8] [ Image - Google Chrome [=]@] =
default GI° 15, | [ wwwi.policysupport.org/cgi-bin/simterra/vl/simterra/images/images.cgizmoc
Upload your own data: + ulu:j Use: (" (&) | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | | |i ~
=]
Redefine land use and cover according to your own map: e )
Use this function to use your own, or the in-built, land cover and use classification to assign land cover and land use characteristics used for the alterna | aois-zip { specified
dlassification to use from the drap-down lst (for your own map, upload this as an ACT first and refresh this page) and then complete the table for the cd | _]NaN 5
the listed land use and cover types used by waterworld. Leave the - in the 'codes’ column to leave these waterworld 1and cover/use maps unchanged. | |C] 0
each %s land cover/use variable in areas where the cover class occurs: use a - | n the 'Values' column to indicate that these values shoud be taken i |l 2
values for areas in which the class occurs. You may set multple map codes to different values for a given variable by separating the codes and corresp| |y
that cropland-+pasture=100 and tree~+herb-+bare=100 for each code O s
Choose the land use classification]_AOls map: aciszip v Hs
Codes used.. Values to .. [
Pasture b e [[s0 |per(sntage.| = 10
11
Cropland |16.17.18 | [100.100.20 | percentage. Ho
Natural/Recovering - n | not used. H
Protected - I | bootean N4
Mining F Ik | boolean. = 15
16
oil & Gas E h | boolean, N
Urban [22 I | boolean W s
Roads B [ | boolean. [ BE
Forests (tree cover) 24569 T[60,90,50,50.50 [percentage. = 20
21
Grassland (herb cover) € |[(2.4,569,10,11,12.13.14,15 |[10,10,40,40,40,100,100,100, | percentage. o 2 [ |
B il K (b 569,19 10,10,10,100 tage.
are soil or rock (bare cover] | 1| | percentage B S £ me
@ check and Submit | ' 4
4 >

Using the GLC2000 classification in the example above, class 18 in the GLC2000 classification is a mixed
land use class corresponding to 80% pasture and 20% cropland while classes 16 and 17 are purely
cropland classes. Therefore class 18 is set to 80% for pasture and 20% cropland, while classes 16 and
17 are set to 100% cropland (b). Classes 2 and 4 are forest (tree cover) classes in the GLC2000
classification with around 90% tree cover and 10% herbaceous (shrubs/grassland/other small
herbaceous cover) while classes 5,6 and 9 only have 50% tree cover, 40% herbaceous and another 10%
bare cover. Classes 10-15 are purely grassland classes and are thus set to 100% grassland (c). Any values
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you want to leave to default (i.e. built-in WaterWorld data) leave the “-“. Values for mining, oil & gas,

urban, roads and protected areas are Boolean, i.e. present or not present. Therefore the value is set to
1 for those classes.

p. Once you are happy with the classification click Check and Submit and WaterWorld will replace
the relevant land use and cover maps according to these settings. When finished, click on the
t icon next to the List of workspace data to see the following page where you can check the
land use and cover maps that have changed.

D Leu from lcuclasses - Google Chrome | = | 1=l P

[ wwwl.policysupport.org/cgi-bin/simterra/v1l/simterra/pss/inputdata.cgi?

130.171 Use: ‘)" @ | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | | » arnout.vansoesbergen (hyperuser) » Mongolia (8 hrs.)” =» baseline » baseline » default Q‘ =
IS

Completed. Mow check the land use and cover maps below.

List of workspace data+

In this example, the maps for pasture, croplands, urban, cover of bare ground, cover of herb-covered
ground and cover of tree-covered ground will be different to the built-in data for WaterWorld. Always
make sure to check if the maps show what you expect based on your own land-cover/use data before
running the model.

g. An alternative way of using this feature is to let WaterWorld decide on the values to use for the
different classes. This can be done for all land-cover types where the value is displayed as (-).
When you provide a code of your own land-use map in the code field and leave the value as
(-), WaterWorld will calculate the value based on statistics within all areas covered by that code
for the built-in data. For instance, if you have a map representing forest areas, you can provide
that code and WaterWorld will calculate what values to use for tree cover, herb cover and bare
cover based on statistics from the built-in data.

r. Once you are satisfied with the data, click on Step 3: start simulation in the control panel on
the left (a). In the new window that opens click Start (b) to start the simulation. This will run
the model as described in section 2.2.3.

Use: § ® | coengine for: waterworld v.2 [.92] [non-commercial use] | Disclaimer | Help | | Diskiui63| d:101GB | Mem:49 % | Load:0% |
College
LONDON | run: Mongolia (72 hrs.)™  » ive: baseline » baseline » : default | g

Go > Iat:;’]fi&;}lon:ﬁeé,?s’s; Runname |[_Tiled 1km v || Step 1: Define area |

1 YSuND03€PCK  MeTposex- Jabamanscxi | ohIms "

“Xunow } AHe Map | Sateliite

Mhicacs LR - i Bogy

Sopparted byt [ Current simulation - Google Chrome

[ wwwl.policysupport.org/cgi-bin/simterra/v1/simterra/pss/controls.cgi?model=ecoengine&username=xyz070alp%A3600%5Enaxnmx;
O Use: @ | ecoengine for: waterworld v.2 [.92] [non-commercial use] | Help | Disclaimer | | » it (scientist) » Mongolia (73 hrs.)"  » baseline » baseline » default | ¥y
CONSERVATION

& | Writing maps every timestep is licensedw

Eurther creditse Use the following button(s) to control the simulation:

Wekcome: (scientist) b

amoutvanscesbergen (You may close this window, break your connec{Tom® off the computer. The simulation will continue).
Report problemia’ (If the refresh button does not refresh the progress bar, click Start simulation again on the main menu to refresh this window).
Report probiem=
Logout 0 %

Control panel activity : waiting| timestep: 0 of 48
| Refresh |

explore:
set-up:
Step 2: Prepare data

Step tart simulation

Manage simulations

™~

results:

Step 5: Results: maps i ks !

Step 6: Results: stats * Saikhan g Dlllr:‘l“bdﬂg’.;: Tsogttsetsit ] ' N
Step 7: Results: narrative roas Fypean lnens UorTuauna o
e et teat Gobi A Cadxan <
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s. When you have finished running the baseline scenario, you can then continue with a scenario
simulation as described in section 3.

Annex II: Scenario: reforesting non-forest areas

This annex demonstrates how to run a scenario whereby all non-forest areas are reforested. This
analysis could be used for helping to prioritize forest restoration options, by identifying areas in the
landscape where reforestation would have the largest positive impact on soil erosion reduction and
water provision.

This analysis can be carried out using the free Scientist user interface to the system and is very similar
to the deforestation analysis demonstrated in Chapter 3.
a. To get started, log in as a Scientist on the main log in page.

<« C'  [3 www.policysupport.org/waterworld

DESURVEY | FIESTA-FOGINT | SimTema

WaterWorld | AguAAndes | CompAndes | CoSting Nature

WaterWorld

Access PSS[here fscientist user level, free for non-commercial uses. Simply create an account, but make a donation if you can)
Status Access PSS here (superuser, licensed)
Access PSS here (hyperuser, licensed)
Access PSS here (megauser, licensed)

b. Once logged in, you can either access any simulations carried out previously for this user level
or set-up and run a new baseline (see sections 2.2.1 to 2.2.3 in the main tutorial on how to do
that). By default the system will show you the last run selected. To select another run or to
revert back to a baseline run for a particular area use the Manage Simulations function (see
section 4.2).

Setting up the scenario

¢. Once you have finished or selected a baseline run, click on Step 4: Policy Exercises on the left
hand control panel to set up the scenario simulation.

d. To do areforestation scenario, select the Land Use and Cover Change: assess impacts of land-
use change option from the window that opens

e. Next, click on the % icon next to define your own rule (similar to section 3.1.1).
Instead of deforesting you will now aim to increase the tree cover in areas that have no tree
cover or are not forested. There are a number of ways to target the increased tree cover. You
can increase tree cover everywhere, where the current tree cover is equal to 0, effectively
reforesting every pixel without any tree cover. Another option is to target non-forest clusters.
Forest clusters are areas where tree cover is greater than 50% therefore using this map, areas
with low to medium tree cover will also be targeted rather than only pixels with no tree cover.
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f. Inthis example, set the value for tree cover to 100% and herb and bare to 0%, selecting a value
of 0 on the Forest clusters map as target area and Define converted areas as Unchanged.

LAND USE AND COVER CHANGE: choose the scenario that you wish to apply.

View recent land use and cover change”
FOREST TO HERBACEOUS and HERBACEOUS TO FOREST: Changing forsst cover replaces forest (tree caver) with pasture or cropland (herb cover) Changes of between -55% and 55% thuéumnm and afforastation
respactivaly. Deforest 2 given parcantsge per picel of trass with =.0,-15 o reforest by & given percentage per picel of trses 2.9, 15,5pacify and by {par pixel zhould sccur:

Use a pre-defined rule: +
...or define your own rule: +

CREATE LAND COVER TYPE: For each row that you want to apply, set the corresponding percentage of tree, herb and bare sail functional types (FTs) per pixel to achieve the land cover that you wish, for example pasture might be 10% tree FT,
85% herb FT and 5% bare FT, a crop might be 10% tree FT 50% herb FT and 40% bara FT

Use a pre-defined rule: +

-..or define your own rule:
Name for my scenario |Reforest

Set/change tree, herb, bare covers: %D%n % for approx: 100 |per-cent v |of land,cluster, & pixels:
where| Forest clusters. T is= 7] 2

this value:

other rules: +

Define converted areas as:Unchanged v [Fraction of water exposed to contamination: D, or: @ scale the default for land use.
Mean cenversion cost (USD per ha.):
& Check and Submit
Please note Forest clusters (unique ID)

g. Click Check and Submit. Once
the scenario is built, you can aN;N
examine the changes in the o
vegetation functional-type maps
(as described in section 3.1.1 in
the main tutorial). Tree cover
has now been set to 100%
outside the forest clusters.

h. Now to run the scenario click on
the Run scenario icon in the
window that opened after A
building the scenario

EC LA 1

Or click on Step 3: start simulation on the control panel in the main window. (Make sure to
refresh the page so you are certain you are running your reforestation scenario.)
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Cover of bare ground (MODIS 2010)+
Cover of herb-covered ground (MODIS 2010)+
Cover of tree-covered ground (MODIS 2010)-
baseline: Cover of tree-covered ground (MODIS 2010..alternative: Cover of tree-covered ground (MODIS 2..

Min: 0 Min: 0

Max: 100 Max: 100

Mean: 3.9 Mean: 95

Sum: 5,600,000 Sum: 140,000,000

Count: 1,400,000 Count: 1,400,000

values=class
base ~
0
0.000e+00
4.5500
9.100H
13.6500
18.200H
22.750[]
27.300[]
31.850[]
36.400[]
40.950[]
45.50000
50.050]
54.600[]
59.150[]
63.700[]
68.250[]
72.800[]
77.350[] 5
81.900[]
86.4500]
91.000H

100 L] n

Results
i.  When the scenario simulation is finished you can examine the results by following the steps
outlined in section 3.1.3 in the main tutorial.

The main variables of interest in a reforestation scenario are the projected impacts on the water
balance and net soil erosion. These can be examined at pixel basis or aggregated by region. Follow the
steps in section 3.1.3 to view the change in water balance map by local administrative region. This will
give you a map as below. In our example, reforesting leads to variable changes in the water balance
where some areas see an increase in water yield and others show a decrease. Of course the pixel-based
output map will show you more detail, but aggregating by region may make it easier to visualize
particular areas where the effects of reforestation would be greatest.

The desired change in water balance depends on the objective of the study. In some areas, a reduction
in water is beneficial to reduce water management problems whereas in others increases in water
balance are desirable. Also, the change in water balance and erosion will also depend on how
restoration is carried out locally (e.g. which slopes in the 1 km? area are restored) and other factors not
considered in this analysis, such as tree species used (e.g. different tree species can have very different
impact on water balance).
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o @M IIO"_AJ [ Jlcuen]

values=class Go >

81.3700

v Change in Annual total water balance averaged over Local
administrative boundaries classes (mm/yr)
Opacity: 25% 50% 75% 100%

Changes in net soil erosion are also variable, although most areas see a reduction in net soil erosion as
a result of increased tree cover. Again, this can be visualized at pixel level but similar to the water
balance, it is often useful to aggregate this by broader regions to see where reforesting will provide the
greatest impact.

Find

values=class Gop =
base

lat: lon:
@45.072 105.1 ) [-1.0609190464/[ Query |

-1.183
-0.976)
-0.770@ |+

£d Change in Annual total net soil erosion averaged over

Regional administrative boundaries classes (mm/yr)

Opacity: 25% 50% 75% 100%
l\ Refresh |

o/

| Goback
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