
Accelerating insights 

from 4D seismic data 

with new multidimensional 

data structures

Jorg Herwanger, Andy Bottrill Cerys Biancardi

Scenario modelling exercises

18 October 2023 The GATHERing 2023, Leiden, The Netherlands



22 18 October 2023

Scenario modeler introduction
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The new scenario modelling tool was 

designed to allow the rapid creation of 

seismic synthetics. This can be used for 

several workflows such as modelling 

production scenarios, comparing wavelets

Three methods for creation of scenarios are 

supported:

Å Simple user defined layered models

Å Blocky log based models

Å Full well log based synthetics
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This tutorial uses the project 4D_Tutorial_Leiden

ÅUsing log sets to create and compare well log 
synthetics

ÅComparing production scenarios using blocky
models

ÅMaking Rock Physics changes to blocks

ÅCreating Blocky models

Scenario 
modelling

18 October 2023The GATHERing 2023, Leiden, The Netherlands



4 20 October 2023

Scenario modeler 
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This tutorial uses the 

4D_Tutorial_Leiden project. This 

can be opened from Project -> 

Open Project and then browsing to 

the project folder and double 

clicking the 

config_PreStackPro.xml

This exercise predominantly uses 

the new scenario modelling tool 

which is found under Interpretation-

Processing -> Synthetic Scenario 

Modelling
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Well log synthetics
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Well log synthetics ïin situ Oil

18 October 2023The GATHERing 2023, Leiden, The Netherlands
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With the 

4D_Tutorial_Leiden 

project open

We are going to create a 

full well log synthetic for 

the in situ oil filled case 

at the exploration well

1. Open Synthetic 

Scenario Modelling 

from Interpretation-

Processing

2. Click the well 

synthetic icon

3. Select the 

Exploration_1 well

4. Select the 

Insitue_Oil_initP

logset
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Well log synthetics ïin situ Oil
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1

1. You should now 

have a first scenario 

which has inherited 

the logset name

2. Drag and drop this 

into the base panel

3. The logs and 

synthetic should 

display in the tracks 

to the right

3

2
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Well log synthetics ïBrine sub log set
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We are now going to 

repeat the steps  to 

create a second 

scenario using the brine 

fill log set at the 

exploration well

1. Click the well 

synthetic icon

2. Select the 

Exploratio_1 well

3. Select the 

brine_initP logset
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Well log synthetics ïBrine sub log set
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1

1. You should now 

have a second 

scenario for a brine 

filled reservoir

2. Drag and drop this 

into the monitor 

panel

3. The logs and 

synthetic should 

display in the tracks 

to the right

4. As you now have 

base and monitor 

you should get a 

difference track 

displayed as well

3

2

4
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Time-lapse differences
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1. Zoom in on the 

region of the time 

shifts by hovering 

over the track scale 

and scrolling on the 

mouse

2. You may also have 

to zoom the 

horizontal scale on 

the log track to see 

where they differ in 

Vp and Rho

Note how the change 

from oil to brine in the 

upper reservoir layer 

cause a hardening 

response
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Other full well synthetics ïOptional extension
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There are another 3 log-

sets in the project that 

represent the case of the 

upper reservoir with 

increased pressure, filled 

with both oil and brine as 

well as a gas filled case.

If you want, you can 

repeat the steps above to 

create scenarios for all 

the log sets. Alternatively,

you can load the session 

ñFull logs all logsetsò
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Other full well synthetics ïOptional extension
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Now you have 5 scenarios try comparing how the 

time lapse signal changes for the different production 

scenarios. Here are a few suggestion:

Note you can set a scenario as base or monitor by 

dragging and dropping or right clicking on it in the 

tree and using the set as bas/monitor option

Base Monitor

Oil initial Pres Ÿ Oil high Pres

Oil initial Pres Ÿ Brine high Pres

Oil initial Pres Ÿ Brine initial Pres

Oil initial Pres Ÿ Gas initial Pres
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Blocky synthetic scenarios
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Equivalent Blocky models
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Now open another scenario 

modeler window

1. Load session

2. Select the session 

ñBlocky all logsetsò

This session has pre-made 

blocky equivalents for the full 

well log synthetic you created 

in your previous session

1

2



15

Equivalent Blocky models
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1. Drag the Oil initial 

pressure scenario int the 

base panel

2. Drag the Brine initial 

pressure scenario into the 

monitor panel

Compare the synthetics from 

for the full log scenarios you 

makes with the equivalent 

blocky scenarios.

Also compare the 4D 

differences.
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Comparing Blocky and full log synthetics
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Here we can see that both the blocky and 

full resolution logs are giving very similar 

4D differences

This is a nice result as it show that we can 

successfully predict the 4D differences 

between production scenarios with 

relatively simple blocky models

Note: to get the two viewers on identical 

color scales you may have to capture the 

histogram from one to the other. This is 

accessed by right clicking one of the 

seismic track titles and then right clicking 

the color bar 

Base = Oil initial pressure Monitor = Brine initial pressure
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Comparing Blocky production scenarios
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Using our blocky models Try comparing 

the timelapse response for some 

different pairs of scenarios such as the 

pair show to the right of this slide, where 

we simulate oil being replaced by brine 

with a pressure increase.

Here are some suggestions:

Do you think the changes in amplitude 

would allow us to differentiate between 

the different production scenarios? What 

attributes might be useful to help us?

Base = Oil initial pressure Monitor = Brine high pressureMonitor = Brine initial pressure Base = Oil initial pressure

Base Monitor

Oil initial Pres Ÿ Oil high Pres

Oil initial Pres Ÿ Brine high Pres

Oil initial Pres Ÿ Brine initial Pres

Oil initial Pres Ÿ Gas initial Pres


















