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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 
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• Glacial Lake Outburst Floods (GLOFs) are a sudden release of meltwater from a glacier or a moraine-
dammed lake that result in a significant increase in discharge over a period of minutes to several weeks. 

• Lago Cachet Dos (LC2) is a glacially dammed lake on the eastern edge of the Northern Patagonia Icefield, 
Chile that has experienced 19 sudden drainage events since April 2008.  Prior to 2008 LC2 was stable. 

• Episodic drainage of LC2 has resulted in a dramatic shift in the Colonia River flow regime from one 
characterized by seasonal discharge variability to one dominated by GLOFs. 
 

Introduction 

1. To quantify sediment and water fluxes out of the dammed glacial lake, Lago Cachet Dos  

2. Evaluate the consequence of frequent episodic outburst floods on the channel morphology of the Rio Colonia 
 

Objective 

• I) LC2 has expanded by more than 
4 km2 from pre-2008 (upper image) 
and  post-2008 (lower image) 

• II) DoD presents the difference of a 
pre-2008 (Aster; 25 m) DEM and a 
February 2014 (Commercial; 1.5 m) 
DEM. GLOFs have removed 
greater than 50 m of fluvial-deltaic 
sediment representing a preliminary 
volume of ~2 x 107 m3 

• III) DoD presents the difference of a 
February 2014 DEM and November 
2012 and DEM. Erosion rates have 
slowed in subsequent GLOFs 

• IV) Profile through LC2 showing 
the high rate of erosion from initial 
GLOFs and reduction in erosion 
from subsequent GLOFs 
 

Sediment Transport from Lago Cachet Dos Due to GLOFs 

• Hypsometry is calculated from a commercially available 1.5 m resolution DEM 
• GLOFs from LC2  last between 24 and 48 hours and peak discharge can exceed 12,000 m3/s  
• Photo dipicts the drainage tunnel in the Colonia Glacier after the November  15, 2015 GLOF 

Developing a Hydrograph from Lago Cachet Dos Rio Colonia Channel Morphology Pre and Post GLOFs 
• The Normalized Difference Water Index  𝑁𝐷𝑊𝐼 = 𝐺𝑟𝑒𝑒𝑛 𝐵𝑎𝑛𝑑 −𝑁𝑒𝑎𝑟 𝐼𝑛𝑓𝑟𝑎𝑟𝑒𝑑 𝐵𝑎𝑛𝑑

𝐺𝑟𝑒𝑒𝑛 𝐵𝑎𝑛𝑑+𝑁𝑒𝑎𝑟 𝐼𝑛𝑓𝑟𝑎𝑟𝑒𝑑 𝐵𝑎𝑛𝑑
 was calculated using 

Landsat images pre- and post-2008 GLOFs 
• A binary river mask (1=water; 0=non-water) was developed by setting a threshold to each image of NDWI 
• Normalized channel persistence was calculated using the following rules: 

 
 

 
   

Conclusions 

• The Colonia River System has undergone dramatic hydrologic and geomorphic shifts with the onset of 
frequent episodic GLOFs starting in 2008. 

• Frequent sudden drainage events from Lago Cachet Dos has resulted in >50 m of sediment erosion with a 
preliminary volume of ~2 x 107 m3 which has implications for modeling Q(t) and downstream environments. 

• This transition to a flow regime dominated by GLOFs has produced a non-steady channel configuration of 
the Colonia River characterized by a more braided channel structure. 
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• I) LC2 is dammed by the Colonia Glacier on its southern boundary.  When                                                
GLOFs occur, meltwater is routed under the Colonia Glacier, into Lago Colonia,                                            
then down the Rio Colonia, and finally into the Rio Baker.   

• III) Three gages operated by the Direccion General de Aguas (A, C, D) along the                                                
Baker River document the transformative shift following GLOFs in 2008. Gage                                         
station B represents a difference of upstream and downstream discharge records to produce an estimated 
discharge of the Rio Colonia.  Q* is the discharge normalized by the median discharge.  Q* shows that GLOFs 
on the Rio Baker are 3 to 4 times greater than peak seasonal foods in the previous flow regime and GLOFs on 
the Rio Colonia are up to 20 times greater.  

• Image (II) is a GeoEye-1 false color image collected December 1, 2011 of LC2 with water level near its 
maximum extent and (IV) is a WorldView-2 false color image collected September 27, 2013 four days after a 
GLOF. The water surface is approximately  90 m lower between the pre- and post-GLOF satellite images 
yielding a change in volume of approximately 217,000,000 m3 (Friesen et al, 2015). 
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I)  Histogram of Landsat images by 
season pre-and post-GLOF. Verifying a 
seasonal bias is not present  in 
persistence plots. 
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II) A pre-2008 stable channel configuration is present  as indicated by 
the persistence values equal to 1 (green) 

III) A post-2008 non-stationary channel configuration is present as 
indicated by the persistence values less than 0.5 (yellow and red) 

V) New channels are indicated by positive values (red), abandoned 
channels are indicated by negative values (green), and continuously 
active channels are indicated by values approaching zero (yellow) 

II. III. 

IV. 
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IV) Mean daily discharge on the Rio 
Baker just below the confluence with 
Rio Colonia.  Verifying a discharge 
bias is not present in persistence plots.   

IV. 
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