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CI-‐WATER	  Project	  ObjecGves	  
•  Enhance	  
cyberinfrastructure	  faciliGes	  

•  Enhance	  access	  to	  data-‐	  
and	  computa0onally-‐
intensive	  modeling	  

• Advance	  high-‐resoluGon	  
mulG-‐physics	  watershed	  
modeling	  

• Promote	  STEM	  learning	  and	  
water	  science	  engagement	  



SpaGal	  
Databases	  and	  

Tools	  

Model	  Files	  

Custom	  Python	  
Scripts	  

Simple	  Web	  
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Engineers,	  Decision	  
Makers,	  Advocacy	  
Groups,	  Public	  

Cloud-‐Based	  Modeling	  for	  
Decision	  Support	  
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Tethys	  PlaPorm	  



Barriers	  
SpaGal	  Data	  Storage	   SpaGal	  Analysis	  

SpaGal	  Publishing	  

SpaGal	  VisualizaGon	   Web	  Framework	  

So8ware	  Selec0on	  

So8ware	  
Orchestra0on	  



FOSS	  Review	  

NOAH	  (Alconis	  et	  al.,	  2013)	  	   IFIS	  (Demir	  &	  Krajewski,	  2013)	  	   RHEM	  (Goodrich	  et	  al.,	  2008)	  	  

GeoData	  Portal	  (Kunicki	  et	  al.,	  2011)	  	   DEM	  Explorer	  (Han	  et	  al.,	  2012)	  	   BASHYT	  (Cau	  et	  al.,	  2013)	  



FOSS	  Review	  

45	   Earth	  Science	  Web	  
ApplicaGons	  Reviewed	  

2	   Categories	  of	  FOSS	  So^ware:	  
Web	  GIS	  &	  Web	  Development	  

Environmental	  Modelling	  &	  So^ware	  

11	   9	  Web	  GIS	   Web	  Development	  



So^ware	  Development	  Kit	  



Tethys	  PlaPorm	  Components	  

SelecGon	  
Barrier	  

OrchestraGon	  
Barrier	  



Tethys	  PlaPorm	  Resources	  

• GitHub	  Repositories	  
•  h`ps://github.com/CI-‐WATER/tethys	  
•  h`ps://github.com/CI-‐WATER/django-‐tethys_apps	  
•  h`ps://github.com/CI-‐WATER/django-‐tethys_gizmos	  
•  h`ps://github.com/CI-‐WATER/django-‐tethys_datasets	  

• DocumentaGon	  
•  h`p://tethys-‐plaPorm.readthedocs.org/en/latest/	  

• Demo	  Tethys	  Servers	  
•  h`p://ciwweb.chpc.utah.edu	  
•  h`p://tethys.cloudapp.net	  



Mapping	  &	  VisualizaGon	  



High	  ResoluGon	  VisualizaGon	  for	  
Transient	  Watershed	  Models	  

Challenge:	  How	  do	  
you	  visualize	  ultra-‐
high	  resolu7on	  model	  
output	  in	  a	  simple	  
web	  framework?	  
	  
With	  anima7on?	  



Solution	  

GigaPan’s Time Machine	  
	  

A code that was developed to tile time-lapse 
imagery so that the user could zoom and pan 
high resolution frames while maintaining an 
efficient viewing experience 
	  
http://timemachine.cmucreatelab.org/wiki/Main_Page	  



h`p://gme.byu.edu/index.html	  

TMAPS:	  Time	  Machine	  
Automated	  Python	  Scripts	  

Render 
Images 	  

Trim and 
Mask 	  

Reproject 
Bounds	  

Get 
Basemap	   Overlay	   Run Time 

Machine	  

Python	  scripGng	  tools	  
designed	  to	  process	  
ADHydro	  output	  and	  
generate	  Time	  Machine	  
animaGon	  files.	  



Tethys	  and	  the	  Cloud	  



What	  exactly	  is	  “The	  Cloud”?	  



Tethys	  and	  the	  Cloud	  

Tethys	  Apps	  

Tethys	  
CompuGng	  

Tethys	  
PlaPorm	  



Tethys	  and	  the	  Cloud	  

Infrastructure	  as	  a	  Service	  (IaaS)	  

PlaPorm	  as	  a	  Service	  (PaaS)	  

So^ware	  as	  a	  Service	  (SaaS)	  

Tethys	  Apps	  Tethys	  
PlaPorm	  

Tethys	  
CompuGng	  



Features	  of	  the	  Tethys	  Cloud-‐
modeling	  Tools	  



HTCondor	  



HTCondor	  in	  Tethys	  



ApplicaGons	  
Cloud-‐Based	  Water	  Resource	  Modeling	  



Flood	  Early	  Warning	  System	  



ü Food	  
ü Water	  
ü Fuel	  
ü Clothes	  
	  	  	  	  ComputaGon	  Time	  

AssumpGon:	  
“Similar	  condi7ons	  produce	  similar	  results”	  

Our	   purpose	   will	   be	   to	   generate	   a	   large	   set	   of	   model	   runs	   to	  
evenly	   cover	   the	   “variables	   space”	  and	  a	   technique	   to	   select	   the	  
one	  that	  best	  fits	  the	  current	  condiGons	  



Generate	  

Variable	   Min	  value	   Max	  value	   units	  
temp	   20	   100	   °F	  
tempamp	   5	   20	   °F	  
rainlenght	   1	   10	   hs	  
rainint	   10	   100	   mm	  
rainstart	   0	   24	   hs	  
snowgrad	   0	   0.002	   m/m	  
snowline	   -‐100	   400	   m	  
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Similar	  condi7ons	  produced	  similar	  results?	  



h`p://ciwweb.chpc.utah.edu/apps/canned-‐gssha	  



GSSHA	  Index	  Map	  Editor	  
Land	  Use	  Change	  Impact	  Simulator	  











Parley’s	  Creek	  Water	  
Management	  Tool	  
Tethys	  Cloud-‐Based	  Modeling	  ApplicaGon	  



















Utah	  Energy	  Balance	  
Model	  Interface	  
Tethys	  Cloud-‐Based	  Modeling	  ApplicaGon	  
Case	  Study	  #2	  









UEB	  Model	  Package	  Build	  Request	  is	  Stored	  as	  a	  Dataset	  



Summary	  

•  Tethys	  is	  a	  development	  and	  hosGng	  plaPorm	  for	  
deploying	  water	  resource	  models	  on	  the	  cloud	  for	  
decision	  support	  

•  Tethys	  significantly	  “lowers	  the	  barrier”	  for	  cloud-‐
based	  app	  development	  

•  Tethys	  simplifies	  the	  process	  of	  accessing	  scalable	  
distributed	  cloud	  compuGng	  resources	  

• We	  are	  acGvely	  pursuing	  several	  follow-‐on	  projects	  
that	  will	  leverage	  these	  tools.	  

Enhance	  access	  to	  data-‐	  and	  computa0onally-‐
intensive	  modeling	  
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