
Integrated Approach to Forward Modelling
Copyright © 2020 Dynamic Graphics, Inc., All rights reserved.  |  1015 Atlantic Avenue, Alameda, California 94501-1154  |  www.dgi.com

Reservoir

simulation

• Qualitative comparisons

• Quantitative comparisons

• Assisted History Matching

• Feasibility studies

Petroelastic 

model

Gassmann

+
• Rock Properties

• Fluid Properties

• Reservoir Conditions

Synthetic 

Seismic

Convolution

• Simulation → Seismic (Sim2Seis)
▪ Input reservoir fluid model

▪ Gassmann fluid substitution

▪ Create synthetic seismic volumes
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Simulation to Seismic. An Integrated Approach with CoViz 4D 
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Advanced / Custom Sim2Seis Options

• Multiple options for stress sensitivity

▪ Stress Hysteresis

• Custom, user-entered fluid formulas 

• Dynamic porosity specifications

• P wave to Shear wave - OBN

• Background “shale” models

• Velocity-induced timing shifts

• Add 4D noise to synthetics

Data used with permission of owner
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Quantitative Analysis of Sim2Seis Results

• Analysis can be in time or depth

• Spatially / temporally overlapping 

data quantitatively compared

• Tools for statistical comparisons

• Regions of interest can be flagged for 

attention in the simulator

• Interactive, or scripted…

Cross plotting of actual vs syntheticsCell 

Querying
Data used with permission of owner
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How good is your model? AHM Match Quality Calculations

Match quality is calculated as a misfit ratio 

within certain AOI polygons from a 

composite attribute map produced by the 

AHM workflow (example shown to the left).

𝑚𝑎𝑡𝑐ℎ 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 =
𝑚𝑖𝑠𝑓𝑖𝑡 (𝑏𝑙𝑢𝑒 + 𝑟𝑒𝑑)

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑝𝑜𝑙𝑦𝑔𝑜𝑛
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Closing the loop – AHM Sensitivity attribute

Non-DGI

The sensitivity attribute 

visualises the individual 

components of MQArea

match quality, enabling 

detailed QC

MQArea Observed

M
o

d
el

+ ve 0 - ve

+ ve

0

- ve

Green Seismic and Model 
Agree hardening

Below
threshold

softening

Blue/Orange 4D Signal in 
Seismic but not in 
model

Seismic 
hardening

Seismic softening

Grey 4D Signal in model 
but not in seismic Model hardening Model softening

Red Seismic and Model
Disagree

Seismic 
hardening

Seismic softening

Legend for Match Quality Sensitivity Maps
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You have one solution, now repeat – 100 times, 1000 times

Data used with permission of owner

• Ensembles

• Repeatability

• Automation

• Capture 

results
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Summary

• Wide variety of 4D reservoir data types 

• Integrated quantitative analysis

• Assisted History Matching

• Customizable workflows / functionality

• Accessible, fast decision-making

Data used with permission of owner
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