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DESIGN GUIDE

This PowerPoint 2007 template produces a 36”x48” trifold 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics. 

We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go 
online to PosterPresentations.com and click on HELP DESK.

When you are ready to print your poster, go online to 
PosterPresentations.com

Need assistance? Call us at 1.510.649.3001

QUICK START

Zoom in and out
As you work on your poster zoom in and out to the level 
that is more comfortable to you. 
Go to VIEW > ZOOM.

Title, Authors, and Affiliations
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text. 

TIP: The font size of your title should be bigger than your name(s) and 
institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.  

TIP: See if your school’s logo is available on our free poster templates 
page.

Photographs / Graphics
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally.

Image Quality Check
Zoom in and look at your images at 100% magnification. If they look good 
they will print well. 
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QUICK START (cont.)

How to change the template color theme
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme.

You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of 
pre-formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows 
and columns. 

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, save as 
PowerPoint or “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. 
If you submit a PowerPoint document you will be receiving a PDF proof 
for your approval prior to printing. If your order is placed and paid for 
before noon, Pacific, Monday through Friday, your order will ship out that 
same day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 

● Random Forest model was the best model for both binary and severity 
classification with accuracies of 86.3% and 72.6%, respectively.

● Random Forest model forecasted 86.9% of landslides 5 days in advance.
● Landslide Detection Algorithm achieved 93.9% TPR & 12.1% FPR on the GLC 

and discovered 1345 uncatalogued landslides in Nepal after a severe rainstorm.

A first generation of models were created for predicting in how many days a landslide 
is likely to occur (in a range from 6 to 9 days in the future or not at all). This is 
something that LHASA does not provide. Our initial Random Forest model obtained a 
raw accuracy of 37.4% and an early forecasting score (EFS) of 64.4%.

Engineering Goal:
This research’s goal is to create GLAS: A Global Landslide Analytics System for:
● Landslide forecasting (what’s the risk of  a landslide in the next 5 days?)
● Landslide severity analysis
● Terrain susceptibility analysis

Contributions: 
● First ever publicly available dataset of landslide incidents + relevant features 

(location/time, weather, and terrain data)
● More accurate, lower-latency landslide forecasting system
● Data-driven terrain susceptibility mapping approach
● Empirically proven algorithm for finding rainfall-induced landslides

Key: 
● No: No landslide
● 6-9: # of days until landslide
● Blue outline = correct prediction 

(contributes to EFS)

Phase 2: Dataset Compilation
● NASA Global Landslide Catalog: catalog of ~11,000 landslides. 
● Data was compiled for each day 15 days before to the day of the landslide using:

WeatherStack: Climate data (precipitation, humidity, wind speed)

NASA’s SRTM Dataset: Elevation data (Shuttle Radar Topography Mission) 

Global Forest Change: Forest loss data (year of forest loss).

OpenStreetMap: Data on presence of roads and human infrastructure. 

GLiM Dataset: Data about the types of rocks present around the world

In this project, the researchers created:
● The first comprehensive, open-sourced landslide dataset with incidents and 

relevant features
● Higher performance models for landslide date and risk forecasting
● A Landslide Detection Algorithm using  soil moisture and slope data

 

Phase 5: Analysis and Evaluation

Phase 1: Feature Selection

Landslides are unpredictable natural disasters caused by changes in slope 
stability. The main causes of landslides are rainfall, human activity, and erosion. 

● 18,000 deaths and 4.8 million people affected in past 2 decades
● $3.5 billion in annual damages in the U.S.

Introduction and Background Methodology

Data and Results

Data Evaluation and Result Analysis

Conclusion

Future Work

In the future we’d like to incorporate more data sources and combine them in 
insightful ways. Some of the topics for future work include:
● Append data points from LDA to GLIF
● Additional Features

○ Fault lines
○ Combined feature from Lithology + ARI

● Deploy landslide web dashboard
● Computer Vision + Satellite Images
● Ensemble modeling techniques (lower FPR)

A photograph of a landslide destroying homes and other 
infrastructure in its path.

[Courtesy of ResearchGate.net]

Engineering Goal

Feature 
Selection Data Compilation Data Processing Modelling Analysis &

Evaluation

A photograph of a landslide near the DSB college 
campus  in Nainital, India.

[Courtesy of ResearchGate.net]

Phase 4: Modelling

Phase 3: Data Processing
● Antecedent Rainfall Index (ARI) was calculated using precipitation over 7 days.
● Slope calculated from elevation.
● Extensive map reprojection + smoothing required
● 90th percentile for slope values was taken

Elevation Heatmap: N30 E079 Slope Heatmap: N30 E079

90th percentile

Scienteer Project #171603

Landslide distribution visualization of the NASA Global Landslide Catalog (above), and an elevation map and slope 
map for a mountainous area in northern India generated from SRTM data

[Courtesy of LHASA]

● Binary Classification: Will it occur?
● Severity Classification: 0 - 3
○ 0 =  no landslide.         3 = large landslide

Landslide Forecasting, Detection, and Susceptibility Mapping 
using Geophysical & Metereological Data

Landslide Detection using computer vision from satellite imagery
[Courtesy of NASA Earth Observatory]All graphics not cited on the board were 

produced by the student researchers

Recall:         86.9%
Precision:   85.9%

Our system outperforms the existing landslide hazard assessment models in 
accuracy and latency.

Landslides are a deadly disaster that affect the lives of millions of people and 
cause billions in damage annually. An early forecasting system that is more 
accurate and clairvoyant than existing systems can provide days in advance to 
prepare and evacuate, saving lives and livelihoods.

Landslide Map

Our System LHASA

True Positive Rates of 86.9%. True Positive Rates of 60%.

False Positive Rates of 14.3% False Positive Rates of 3%.

Uses satellite data to find unreported 
landslides with 93.9% TPR; 12.1% FPR

No such capability

Forecasts landslides 5 days into the 
future with 86.3% accuracy

Provides “nowcasts”
with 4-5 hour latency.

Climate Slope Forest Loss Road Presence

Detecting Unreported Rainfall-Induced Landslides using 
Historical Satellite Soil Moisture and Slope data

● Recall, precision, accuracy + ablation study
● Susceptibility Score is derived from the Random Forest feature importances. It is a 

metric indicating landslide susceptibility independent of time, and thus, can be used 
for pre-allocation of resources to susceptible areas. (See next slide for global map)

Binary Severity

KNN 71.9% 62.3%

SVC 72.7% 62.6%

RF 86.3% 72.6%

LSTM 64.2% 55.8%

Related Work
Landslide forecasting is a surprisingly difficult task due to lack of an obvious 
build-up and limited landslide-related data.

The only global-scale system for landslide forecasting that uses easily 
acquirable data is NASA’s LHASA (Landslide Hazard Assessment for Situational 
Awareness).

LHASA’s evaluation statistics (above) and a 
snippet from the LHASA paper (below)

[Courtesy of LHASA]

A global landslide susceptibility map produced by NASA’s LHASA system
[Courtesy of LHASA]

LHASA uses a decision tree 
for generating landslide hazard 
“nowcasts”. The ARI is 
calculated using IMERG data 
and a global susceptibility map 
is generated. These are used 
together to issue “nowcasts” of 
varying importance.

LHASA’s decision tree framework
[Courtesy of LHASA]

However, LHASA suffers from problems.
● TPR < 50%
● Model latency
● Uses modeling methods from 1990s

Forecasting Landslide Day

Early Forecasting Score: Proportion of 
classifications that occurred on or before 
the actual day of the landslide.

Static 
Features

RF Importances Weighted Sum Susceptibility 
Score

Lithology

GLIF Dataset

20K landslide and 
non-landslide 

events.

ARI

Forest Loss

Infrastructure Presence

Humidity
KNN

SVC

Random 
Forest (RF)

Models

Slope

Lithology

LSTM

Wind Speed
(LSTM only)

Climate data

5-9 days before event

 LDA Landslide confidence heatmap                 Binary mask of heatmap

Key Principles:

● Reflectance in Red Band (655nm) indicates bare earth exposure
● Changes in the SWIR bands 5 and 7 (860 and 2200 nm), indicate soil moisture change
● Small slope values are not likely to be landslides
● Apply smoothing kernel to convert granular predictions into continuous heatmap

Before storm LANDSAT

Compare Red Band 
(655nm)

Compare SWIR bands 5 
and 7 (860/2200nm)

Remove Low Slopes 
and Apply Kernel

Get Relevant Bands 
and Mask Clouds

Iteratively Backfill 
clouds

After storm LANDSAT

Get Relevant Bands 
and Mask Clouds

 Iteratively Backfill 
clouds

Landslide Heatmap

Binary Mask + BFS + 
Threshold Size

Landslide Predictions

Southern Nepal (27.48246 °N, 85.49445 °E) after April 2015 Nepal Storm

Validating Landslide Detection Algorithm (LDA) on the GLC

● The LDA detected 1436 
rainfall-induced landslides in 
Nepal due to the April 2015 
storm

● 1345 landslides were not 
cataloged in any existing  
landslide database

Binary Severity EFS

Entire GLIF (RF) 86.3% 72.6% 64.4%

Subset A (RF) 90.4% 71.8% 69.0%

Subset B (RF) 87.5% 67.5% 58.3%

Subset A: 5k landslide events & 5k non-landslide events from 
random locations and times
Subset B: 5k landslide & 5k non-landslide events from known 
landslide locations but at different times

Evaluating Random Forest Predictions As Landslide Date Nears

For each day from 0 to 5, a Random Forest model was trained to predict whether or not a 
landslide would occur that many days into the future. When the number of days until the 

landslide decreased, the forecasting model’s False Positive Rate also decreased. From days 1 to 
4, accuracy and TPR decreased as the models had to predict the landslide further in advance.

TPR:         93.9%
FPR:        12.1%

Accuracy
Accuracy

http://www.facebook.com/pages/PosterPresentationscom/217914411419?v=app_4949752878&ref=ts
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QUICK START

Zoom in and out
As you work on your poster zoom in and out to the level 
that is more comfortable to you. 
Go to VIEW > ZOOM.

Title, Authors, and Affiliations
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text. 

TIP: The font size of your title should be bigger than your name(s) and 
institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.  

TIP: See if your school’s logo is available on our free poster templates 
page.

Photographs / Graphics
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally.

Image Quality Check
Zoom in and look at your images at 100% magnification. If they look good 
they will print well. 
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QUICK START (cont.)

How to change the template color theme
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme.

You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of 
pre-formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows 
and columns. 

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, save as 
PowerPoint or “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. 
If you submit a PowerPoint document you will be receiving a PDF proof 
for your approval prior to printing. If your order is placed and paid for 
before noon, Pacific, Monday through Friday, your order will ship out that 
same day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 

Part of Dataset

Global Elevation Map

Our Generated Global Susceptibility Map

Our Landslide Analytics Dashboard

Susceptibility Map Cropped to Southeast USABinary Classification ROC Curve

Supplemental Data & Graphs

http://www.facebook.com/pages/PosterPresentationscom/217914411419?v=app_4949752878&ref=ts
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QUICK START (cont.)

How to change the template color theme
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme.

You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of 
pre-formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows 
and columns. 

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, save as 
PowerPoint or “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. 
If you submit a PowerPoint document you will be receiving a PDF proof 
for your approval prior to printing. If your order is placed and paid for 
before noon, Pacific, Monday through Friday, your order will ship out that 
same day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 

http://www.facebook.com/pages/PosterPresentationscom/217914411419?v=app_4949752878&ref=ts

