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Sea Level Rise
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The last 10,000 years have been ideal for
the development of human societies.
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Source: Adapted from "Climate change and human health - risks and
responses'' published by WHO in collaboration with UNEP and WMO

2003 and more recent data from IPCC 2007.
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Piping Plover—vulnerable to Sea Level Rise

Among the impacts on Plover
habitat is depth to groundwater.

Small islands off the Atlantic Coast
like Assateague Island, are a
great early-warning system.
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Groundwater Impacts—Important for Plovers and People
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Sea-level rise impacts:
A multivariate problem full of uncertainties
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Assateague Island Groundwater Model

Image © 2012 TerraMetrics

Data SI10, NOAA, U.S. Navy, NGA, GEH
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Groundwater Model Calibration




Calibration and Uncertainty
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What is PEST?

Written by John Doherty/Watermark Numerical Computing
Model-independent parameter estimation code
Writes ASCII model input, reads ASCIlI model output

Takes control of a model and runs it many, many times

Pleasingly parallel
PEST |-
input.txt output.txt
> #stuff in here #stuff in here
pari: 1.0923 time value
par2: 9.99E-04 1.0 93.492
. 2.0 97.392
3.0 99.905
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beoPEST is an ideal tool for model calibration

Slave

Local Area Network (LAN)

Master

2 =

1 Slave 2 Slave 3 Slave 4

Need to launch remote slave processes

BeoPEST TCP/IP Messages

Each slave needs model files
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Condor with beoPEST

Condor Advantages:
Move data to each worker machy

Provide monitoring
o _
Allow us to accommg= 1 x and Windows user base

Started out with abo and 450 Windows cores

Windows Issues:
Very expensive to access
more than 32GB RAM/blade

TCP/IP related memory trouble

Our parent agency proposed
$600/year/machine Windows license surcharge.
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Run done/slaves stopped

Integer 2" written to file
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Integer “2" written to file Cached 113 Threads
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winsock.dll Sings the Blues—60 Workers

8- 130.11.177.73 - Remote Desktop Connection

Node
Node
Node
Node
Node
Node
Node
Node
Node
Total
Total elapsed time
Speedup

130.11.177. condor\executeNdir_
130.11.177. condor\execute\di
130.11.177. Condor\execute\dir.
138.11.177. Condor\execute\d 2
130.11.177. condor\execute\di
130.11.177. condor\execute\di;
130.11.177. condor\execute\di
130.11.177. condor\execute\di
130.11.1772. condor\executeNdir_!
130.11.177. Condor\execute\dir_
130.11.1772. Condor\executeN\di
130.11.177. condor\execute\di:
130.11.177. condor\execute\di
130.11.177. condor\execute\di:
138.11.177. condor\execute\di.
130.11.177. condor\execute\di
130.11.177. condor\execute\di:
130.11.177. condor\execute\di
130.11.177. condor\execute\dir

artup Type

| Log On As |

C:\WIN-1Data\rjhunt\LKM_Mar12_Condor\BeoPEST_Master>heopest64 stepd4u_reg_svda2.p
2 /pl

IGSARMEW. ..
- Shortcut

omal

Local Disk {C) -
Shortcut

T TOCESSEs [ e Tiees:

[CPUUsage — | [ CPU Usage History

T I Users I

Local System
Local Service
Local System
Local Service
Local System
Network 5.
Local System

Extended A Standard 7

Integer 2% written file

C:\WIN-1Data\rjhunt\LKM_Maxr:

[~ Physical Memory Usage History:

[~ Physical Memory (MB)
Total

Integer "2" written to file Cached

Available

C:\WIN-1Data\rjhunt\LKM_Mar: Free

),

a USGS

science for a changing world

System

Handles 18569
Threads 706
Processes S8
Up Time 17:04:07:41
Commit (GB) 1133

Paged 222

Kernel Memory (MB)
’7 Nonpaged 126

Resource Monitor...

[Processes: 58 \CPU Usage: 1%
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Making Wine Fine

WINEPREFIX=$ CONDOR SCRATCH DIR

Thanks lan Chesal and
Rich Pieri via [condor-users]!!!

L&
7z

8
3
g

Center for Integrated Data Analytics

ience for a changing world



Sea Level Rise Impacts on Island Geometry—DRAFT

ac, our EERry...
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Groundwater Results of Sea Level Rise Simulations—DRAFT
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Salinity Results of Sea Level Rise Simulations—DRAFT

Cross-section 1 Cross-section 2 Cross-section 3
- Blue=fresh
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What's next?

Continue refining how beoPEST and Condor interact.
More hardware.

Incorporate GW results into a Bayesian Decision Network along with other
processes.

Start linking the process models explicitly which will require much more
computational power and more adventures with Condor.
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