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DES I G N  G U I DE  

This PowerPoint 2007 template produces a 36”x48” 
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 

QU ICK  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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QU ICK  START ( con t . )  
 

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.  
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•! Topographic data imported from a DEM developed in ArcGIS using 
airborne LiDAR data from 2015  

•! Agisoft Photoscan Professional1 used to develop supplementary 
topographic information to correct gaps in the county’s LiDAR data for 
the Regester Avenue bridge crossing by using hand-held photographic 
images of the culvert under Regester Avenue and concrete channel 
immediately downstream of the culvert (Structure for Motion Analysis) 

 
 
 
  

•! Terrain model developed to use in both the 1D and 2D versions of the 
HEC-RAS model  

 
•! Spatially varying roughness parameters (Manning’s n) mapped based on 

land-cover types from county high-resolution orthophotos, LiDAR 
topography, and field observations 

•! Streamflow records derived from the USGS stream gage on West Branch 
Herring Run at Idlewylde (01585200)  

•! Inundation extent compared with high-water marks observed next to 
the channel after the August 24, 2015 flow event (max peak =2000 cfs) 

•! Estimated 100-yr flood peak derived from PeakFQ analysis of the USGS 
annual maximum flood series and from regional regression equations 
embedded in the USGS StreamStats application for Maryland4 

•! Range of estimates ~3000 – 3500 cfs  

 
 
 
 
 
 
 
 
 

 

•! Design scenarios for naturalization of concrete channel provided by 
Baltimore County Dept. of Environmental Protection and Sustainability 

•! HEC-RAS used to simulate 1D/2D unsteady flow through the model 
domain, including 1D culvert/weir simulation connected to 2D flow 
area upstream and downstream of bridge  

•! Used to predict water-surface elevation and depth as well 
as depth-averaged velocity for any location in the modeling 
domain 

•! Used to simulate the dynamic behavior of a flood wave 
routed through the domain 
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2000 cfs and 3500 cfs with Varying Roughness Values  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Particle Trace Visuals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Maximum Flood Peak Profiles (n=0.025 and 0.04) 
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Our simulations show that a change in channel roughness from the smooth 
condition associated with a concrete channel to a resistance coefficient 
more characteristic of a natural (or naturalized) channel will raise water 
levels and increase inundation extent. The relative magnitude of the 
increase varies both with the magnitude of peak flow and with local 
topography. Note that the inundation extent varied slightly when the flow 
was confined within the channel and varied more under the circumstance 
shown here. Moreover, our results show that increasing roughness causes a 
reduction in velocity as well as alteration in the flow pattern, which may 
have important implications for local impacts on properties located within 
the flood area. We also observed that increasing flow from a 10-year to a 
100-year flood peak increases the extent of inundated area and begins to 
affect local properties to a greater extent. Furthermore, our results show 
that the bridge and culvert act as a barrier to flow and that at flows high 
enough to fill the culvert, backwater effects lead to greater flooding on 
the upstream side of the bridge. It is important to note that with 
potential future changes in rainfall intensity and frequency of high flows, 
what is now characterized as the 100-year flood could occur more 
frequently.  
 
 
Our goal was to generate an alternative channel terrain replacing the 
morphology and roughness of the straight concrete channel with a 
naturalization design based on plans provided to us by Baltimore County 
Dept. of Environmental Protection and Sustainability for a restoration site 
in a tributary to the Gwynns Falls in Baltimore County. However, we did 
not have time to complete this alternative terrain, which would have a 
different channel geometry and a more natural combination of roughness 
elements. The naturalization design below should be used to generate an 
alternative channel terrain for the concrete section of West Branch 
Herring Run to simulate potential changes in morphology, some of which 
might reduce the relative magnitude of increase in flood inundation. 
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1.! Agisoft LLC, 2016. Agisoft PhotoScan User Manual: Professional Edition, v.1.2. 97 pp. 
2.! Brunner, G.W., 2016. HEC-RAS River Analysis Stystem, 2D Modeling User’s Manual, 

Version 5.0. U.S. Army Corps of Engineers Hydrologic Engineering Center. 171 pp. 
3.! Smith, B.K. and Smith, J.A., 2015. The flashiest watersheds in the contiguous United 

States. Journal of Hydrometeorology 16: 2365-2381.  
4.! U.S. Geological Survey, StreamStats Program, Maryland and District of Columbia. 
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•! This research is a contribution to UWIN Project B2-D, “Hydrology and 
hydraulics of urban floodplains” 

•! Broad Goal: Assess how alternative mitigation scenarios involving 
modification of the channel and floodplain affect flood flow patterns, 
inundation extent and associated hazards  

•! Project Focus: Location is in one of the study watersheds from the 
Baltimore metropolitan area, identified as the 9th-flashiest in the 
contiguous U.S.3 

•! Specific Goals:  
•! Simulate flood behavior for existing conditions at the U.S. 

Geological Survey gage site  
•! Assess how “naturalization” of the existing concrete 

channel would affect flood behavior  
•! A 2-D depth-averaged hydraulic model is used to simulate flood 

behavior through the model domain for flood hydrographs extracted 
from the gage record and extrapolated using flood-frequency 
relationships2 

•! Hypotheses  
•! Naturalization of the channel will increase frictional 

resistance and reduce flow velocity  
•! Increased frictional resistance may lead to higher flood 

levels unless it is possible to increase channel cross-section 
area to compensate for reduced velocity 
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Parameter Analyzed Expected Direction of Change  

Roughness + 
Inundated Area  + 

Width of Inundated area + 

Flood Height + 
Velocity - 

Table 1: Expected results for the various parameters analyzed. Positive (+) sign 
indicates an increase and negative (-) sign indicates a decrease in that parameter 
analyzed going from concrete to a ‘naturalized’ urban stream.  
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West Branch Herring Run, located in Towson, MD, has a drainage area of 
2.13 mi2 at the USGS stream gage which has been in operation since 1958. 
The watershed has 24% impervious cover and no stormwater management, 
and the stream responds rapidly to intense short-duration convective 
precipitation.3 The modeling domain with a concrete channel at the 
location of the USGS gage is shown in figure 1c.  

  Figure 1. A) Map of Maryland. B) West Branch Herring Run Watershed. C) Terrain (top) and 
air photo of the concrete channel (bottom). Purple star indicates where the USGS gage is 
located.  

Figure 2. A) Dense 
topographic point cloud 
derived using Agisoft 
Photoscan based on 508 
photographs collected in the 
field with a hand-held 
camera. View looking 
upstream at the weir for the 
USGS stream gage and the 
Regester Avenue culvert. B) 
Channel downstream of the 
culvert.  

Figure 3. A) 2015 airborne LiDAR data. B) Interpolation of the concrete channel. 
C) HEC-RAS representation of the 1D culvert along a single cross-section at the 
center of the structure that routes flow through the culvert.  

Figure 5. Simulations at the study site 
include hydrographs with peaks of 2000, 
3000 and 3500 cfs.  
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Figure 6. Different colors represent varying n values superimposed on one another (top) 
and Water-surface elevation profiles with varying n values (bottom). A) Max peak 2000 
cfs B) Max peak 3500 cfs. 

A D C B 

Figure 7. A) and B) show velocity and particle trace at a max peak of 2000 cfs. C) and D) show 
velocity and particle trace at a max peak of 3500 cfs. A) and C) have an n value of 0.025 and 
B) and D) have an n value of 0.040.    
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Figure 8. Maximum peak 2000 cfs (dotted line) and 3500 cfs (dashed-line) shown with an n 
value of 0.025 and 0.040.  

Figure 9. Shows a sample cross-section together with a plan view 
of the naturalized channel superimposed on the original concrete 
channel  

Max Peak: 2000 
n=0.025 

Max Peak: 2000 
n=0.040 

Max Peak: 3500 
n=0.025 

Max Peak: 3500 
n=0.040 

Figure 4. Flood peaks in summer 2015 at the 
USGS gage site at West Branch Herring Run. 
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