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What	
  is	
  a	
  Geographic	
  Informa9on	
  
System	
  (GIS)?	
  
•  Tool	
  for	
  managing,	
  processing,	
  and	
  visualizing	
  
geographic	
  informa9on	
  

What	
  is	
  geographic	
  informa9on?	
  
•  Data	
  about	
  a	
  specific	
  place	
  or	
  places	
  



Outline	
  

•  Brief	
  descrip9on	
  of	
  GIS	
  
•  Case	
  study	
  –	
  Loca9ng	
  transmission	
  lines	
  
– Data	
  sources	
  
– Data	
  quality	
  
– Least	
  Cost	
  Path	
  tool	
  



For	
  example	
  

•  Poli9cal	
  boundaries	
  
•  Precipita9on	
  amounts	
  
•  Loca9on	
  of	
  rivers	
  and	
  dams	
  
•  Wind	
  power	
  poten9al	
  
•  Eleva9on	
  
•  Popula9on	
  



Manage,	
  process,	
  visualize	
  
geographic	
  data	
  

•  Storing	
  eleva9on,	
  popula9on,	
  and	
  wind	
  power	
  
poten9al	
  data	
  

•  Find	
  best	
  routes	
  from	
  wind	
  generated	
  power	
  
to	
  power	
  consumers	
  

•  Where	
  can	
  wind	
  power	
  be	
  generated	
  and	
  s9ll	
  
be	
  close	
  to	
  popula9on	
  centers?	
  



How	
  you	
  might	
  use	
  GIS	
  –	
  cost	
  path	
  
analysis	
  

•  And	
  some	
  data	
  that	
  may	
  be	
  useful	
  



Visualizing	
  Wind	
  Data	
  –	
  determining	
  
best	
  loca9ons	
  for	
  wind	
  farms	
  

First,	
  we	
  need	
  data	
  
•  Na9onal	
  Renewable	
  Energy	
  Laboratory	
  wind	
  
power	
  poten9al	
  datasets	
  for	
  the	
  United	
  States	
  

hOp://www.nrel.gov/gis/data_wind.html	
  
“The	
  data	
  provide	
  an	
  es0mate	
  of	
  annual	
  average	
  wind	
  
resource	
  for	
  specific	
  states	
  or	
  regions.”	
  

•  Case	
  study:	
  Colorado	
  
	
  

	
  



How	
  good	
  is	
  the	
  data?	
  
•  Read	
  the	
  (FGDC)	
  metadata	
  
h;p://www.nrel.gov/gis/data/GIS_Data_Technology_Specific/
United_States/Wind/metadata/co_50m_metadata.htm	
  
	
  
Abstract:	
  Annual	
  average	
  wind	
  resource	
  poten9al	
  for	
  the	
  state	
  of	
  
Colorado,	
  United	
  States	
  at	
  a	
  50	
  meter	
  height.	
  
	
  
Purpose:	
  Provide	
  informa9on	
  on	
  the	
  wind	
  resource	
  poten9al	
  for	
  the	
  
state	
  of	
  Colorado.	
  
	
  
However,	
  the	
  data	
  is	
  not	
  suitable	
  for	
  micro-­‐si9ng	
  poten9al	
  
development	
  projects.	
  



What	
  are	
  the	
  values?	
  

WPC	
  -­‐Wind	
  power	
  class	
  is	
  an	
  indicator	
  of	
  likely	
  
resource	
  strength,	
  with	
  a	
  higher	
  wind	
  power	
  
class	
  represen9ng	
  higher	
  wind	
  resource	
  levels	
  at	
  	
  
50	
  meter	
  height	
  
	
  
Wind	
  Power	
  Class	
  Poten9al	
  Density	
  (W/m2)	
  1	
  
Poor	
  0	
  -­‐	
  200	
  2	
  Marginal	
  200	
  -­‐	
  300	
  3	
  Fair	
  300	
  -­‐	
  
400	
  4	
  Good	
  400	
  -­‐	
  500	
  5	
  Excellent	
  500	
  -­‐	
  600	
  6	
  
Outstanding	
  600	
  -­‐	
  800	
  7	
  Superb	
  >	
  800	
  



Highest	
  poten9al	
  is	
  on	
  mountain	
  ridges.	
  



And	
  moderate	
  poten9al	
  across	
  the	
  
plains	
  east	
  of	
  the	
  Front	
  Range	
  



Add	
  other	
  data	
  to	
  see	
  if	
  wind	
  power	
  
on	
  the	
  ridges	
  of	
  the	
  Rockies	
  is	
  feasible	
  
•  Add	
  eleva9on	
  data	
  
– Derive	
  slope	
  informa9on	
  

•  Add	
  popula9on	
  informa9on	
  
– Where	
  do	
  you	
  need	
  the	
  electricity	
  

•  Add	
  current	
  land	
  use	
  informa9on	
  
– Determine	
  what	
  land	
  is	
  available	
  for	
  u9lity	
  lines	
  



Digital	
  Eleva9on	
  Model	
  (DEM)	
  
10	
  meter	
  resolu9on	
  

Higher	
  eleva9ons	
  are	
  lighter	
  



Slopes	
  –	
  yellow	
  is	
  20%,	
  red	
  is	
  35%	
  



Popula9on	
  –	
  browns	
  are	
  >	
  1,000/KM2	
  



Least	
  cost	
  path	
  

•  Accounts	
  for	
  costs	
  associated	
  with	
  building	
  
across	
  
– Heavily	
  populated	
  areas	
  
– Steep	
  slopes	
  
– Land	
  uses	
  not	
  compa9ble	
  with	
  transmission	
  wires	
  



Least	
  cost	
  path	
  



Some	
  data	
  sources	
  
•  NREL	
  
– Wind	
  data	
  -­‐	
  hOp://www.nrel.gov/gis/data_wind.html	
  

•  USGS	
  
– US	
  elev	
  -­‐	
  hOp://viewer.na9onalmap.gov/viewer/	
  
– Global	
  elev	
  -­‐	
  hOp://reverb.echo.nasa.gov/reverb/	
  
–  Landcover	
  hOp://landcover.usgs.gov/
landcoverdata.php	
  

•  Eastview	
  
–  Landscan	
  (popula9on	
  data)	
  
hOp://wms.cartographic.com/landscan/portal.aspx	
  
(from	
  MIT	
  only)	
  



Welcome to the MIT Libraries 

Chris Sherratt 
EAPS, Energy, Nuclear Science & 

Engineering, Environment 
Librarian 



Terrascope & the MIT Libraries 

 
 

Chris Sherratt, Anne Graham, Michael Noga, Daniel Sheehan 
your librarians 

            Mission 2018: Our Energy  Future 



Our purpose today 

To introduce you to the Libraries’ resources  
 

   because this will 
 

 



save you time when you need 
useful, reliable information 



More reasons 

You’ll need good, reliable information  



More reasons 

You’ll need good, reliable information 
 
It’s important to decide where to search 
 



More reasons 

You’ll need good, reliable information 
 
It’s important to decide where to search 
 
Librarians are very friendly and want to get to 
know you! 



So how do we make these 
introductions? 



We will… 

Show you the 12.000 library page 



Show you the 12.000 library page 

Give suggestions about where to start 



Show you the 12.000 library page 

Give suggestions about where to start 

Show some examples, and  
 
Meet with your team sometime later on 



So let’s get started 



Libraries are physical and virtual	
  
	
  



Physical: 5 libraries in 4 buildings 

D= Rotch =7  E=Barker=10 , B=Hayden=14S F=Dewey=E53 



Virtual, for 12.000 



The 12.000 Libraries page 
http://libguides.mit.edu/mission2018 



Some book suggestions  
(more in Barton)	
  



Links to thousands of  articles 

	
  

And links to thousands of  articles 



AND we have…the World Bank  
e-library! 



http://libraries.mit.edu 



Think about where to start 



Barton leads to MIT owned books 
 

	
  

NOTE	
  Subject	
  links!	
  



Here’s a basic, online book on wind 



To find articles: use our subject 
databases 

These are listed on the 12.000 page 
They’ll link to full-text when available 
 

CAB 
Web of  Science 

Compendex/Inspec	
  	
  



These lead to citations! 



 one example 



If	
  you	
  can’t	
  see	
  full	
  text	
  don’t	
  give	
  up!	
  

Be sure MIT subscribes to the journal and the 
year you need: search Barton or Vera 
 
 IF we don’t subscribe, ask for it on ILB 
 
 Email us with pesky problems 



Lastly for today: Databases for 
statistics 

Look for   
Statista 

 GlobalData Power (formerly eTracks) 
 IEA Databases 



Statista: Wind in Colorado 



But you also get 



A table from GlobalData Power 



Almost the End: Are there 

Thoughts? 
Questions? 

Friendly Advice from UTFs 
??! 



Enjoy! 





Links to thousands of  articles 



Assignment	
  4	
  

•  Posted	
  on	
  the	
  Mission	
  2018	
  Wiki	
  
•  Contains	
  an	
  exercise	
  to	
  familiarize	
  you	
  with	
  
the	
  MIT	
  libraries	
  

•  Please	
  complete	
  Exercise	
  by	
  Sept.	
  29	
  
•  On	
  Oct.	
  1,	
  your	
  group	
  will	
  give	
  a	
  5	
  minute	
  
presenta9on	
  on	
  the	
  one	
  or	
  two	
  most	
  relevant	
  
ar9cles	
  found	
  during	
  your	
  library	
  searches	
  


