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RESEARCH &

st \odel Evaluation Science (UA/SA/PE) Research Program
Building a

scientific Research Questions:

foundation How can model evaluation science and integrated modeling
technologies be extended, packaged, and delivered to directly support EPA’s

needs related to exposure & risk assessments for problems of national
significance?

Jorsound
environmental

decisions
» Dealing with the Big problems == Big systems, Big spaces, and Big time horizons
= Everyone who models faces similar operational problems, even if <big?

Why is this research important?

»Helps EPA form the needed technical basis to:
 ldentify needs for improved science and data;
» More accurately assess uncertainties of science and data.

Need to facilitate improved models and regulatory programs through better
characterization of UA/SA/PE and higher levels of quality assurance.

Approach:
» Provide methods/tools for simplifying the computational burdens of QA.

= Develop methods/tools for uncertainty analysis and parameter estimation;
methods/tools for screening, local, and global-based sensitivity analyses.

» Demonstrate model evaluation abilities through various applications.
‘ "




Discussion Points on Parallel Computing

Quantitative Aspects of UA/SA/PE:

« Many techniques and methods available,
improving constantly.

Current knowledge and execution capabilities
usually limited to a select few, out of reach from
most model developers and model users.

An “embarrassingly parallel” computational
problem; solutions involve running a model
over and over with slightly different inputs.

Many EP A models written for Windows, but
most supercomputing solutions today require
“mainframes” or Linux-based PC clusters.




Parallel Computing and You

The UA/SA/PE Runtime Problem

* As model complexity, time & space grid
density, or types of uncertainty and sensitivity
analyzed increases, computational burden
(runtime) typically increases geometrically.

« UA/SA/PE techniques not widely applied to

EPA models due to lack of Windows based
computer processing capacity.

General trend =2 PC-based model developers
increase model complexity over time, offsetting
concurrent gains in CPU speed.

* Depending on the EPA model/application, need
100°s to 10°s of millions of simulations.




SuperMUSE: Hardware & Software

CPU Allocator
Model Tasker(s)

_‘V”Iﬁﬁ““""

Network Switches KVM Switches

Tasker Chent software runs on each PC chient
Uses stand-alone version of model software

Results Database(s)
(e.g. mySQL Server)

Software

Data Server; Data Analysis

Y
Hardware

P
.

P

Speed of 1 PC

....tools to parallelize stand-alone PC-based models

Clustering to Increase Computational Capacity

Model Tasker
Meadel Dependent — Create an MT for each modeling system
Parallelizes a stand-alone PC-Model’s System User Interface

F2%SUl Tasker IS [=] ES CPU Allocator
Registered with: 0101
Mathine || Command | Assigned | Corpleted | Timats)] Emror At launch, MT’s Moc?e[fnde}_amdem
0416 |ParSUMesNY... Wed Feb 20 ... Incomplele |0 Mo |=|| register with the Oversees Multiple Active Mods] Taskers
0212 |ParSUITestly... \Wed Feb 20 .. incomplete |0 Mo CPU Allocator
0608 FarSUTestly... \Wed Feb 20 .. Incomplete |0 Mo = CPU Allocatos - [O] x]
0111 ParSUITesfiy.. Wed Feb 20 .. Incomplete |0 No "1‘35“"‘9”3”'9:'_-'1”1
|D302 |ParsUITesty... Wed Feb 20 ... Incomplete [0 No [ Machi Description | _Percentage |
|Unassign... Par8UMestY... [Unassigned |Incomplete |0 No 0101 ParSuUITest 100.0 |
Unassign... ParSUITesllY... |Unassigned |Incomplete [0 No |
|Unassign... ParSUITesY... |Unassigned |iIncomplete |0 No |
Linascinn [ParS1ITecfiy |l Inassioned Incomnlete 10 IYTY = Restart Clients || Turn Off Clients |
# Complete 190 #Emors 0
Average Time 134.2105263157¢ Queued Runs 20 1. TaskerClient TC,

. 1

4. Do job X = a single task Ine
in arty MT (e.g., single moedel

run)

=

5. Send job X warnings, errors,
and results to Data Server’s

project file area idertified by MT.

announces availability,
one of many cliert PCs.

3. TG, requests job from MT,.
6. TC, says done with job X

mEnmen e e

Tasker Client (TG, k=1...n)
Model independent.
Executes DOS commands in batch files delivered by MT.

00-JAVA
design app.

2. If no active MT, idles.
This TC, call was
assigned to MT,.

3MRA 1.x SUITasker, CPU Allocator, and TaskerClient shown



EPA’s SuperMUSE Cluster, Athens GA

'IhL "._.;_,_ I ’ I ’ ) ____.___+ | | _
5 ............@nml .;m- P =

400 PCs (Dual Core+) ‘
1300* GHz (Single-threaded Ops) @8



Example SuperMUSE Tool: UpdateClient

Managing files and PC settings across your cluster via OS

Editing C:AERD_IAM\SuperMUSE\RunApps\ServeriUpdateClient\PushSuperMUSE_Update. bat
File Help

Execute

Create command.csy | Invert Selection

ChAWindows\system32icmd.exe /c rem Mow processing %n

CAWindows\system32\cmd.exe /cxcopy fy /g /s EXERD_IAM_InstallZone’

Works with Linux (i.e.,
scripts) and Windows (i.e.,
batch files) to run OS
commands

Can run serially - via CPU
of server hosting this app

or

In parallel = via instance of
CommandTasker tool ==
“generic” system-level
ModelTasker

[~
[

WinxP_280

01020, [(WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01030, (WinxP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01040, (WinxP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01050, (WinxP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01060, (WinxP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01070, [WinxXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
1 CPUs
1 CPUs
1 CPUs
1
1
1

01090, [WinxXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Di
01100, [WinxXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Di
01110, [WinxXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Di
01120, [WinxXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Dis
01130, (WinxP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01140, WinxXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01150, [WinxXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
01160, (WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 D|"k:,1 CPUs
I:IEI:HD, [WinxP 5207 .“.fln}(F', Cptiplex GKEED, (chamra), 1 Disks, 1 CPLUs

CPUs
CPUs

ke
ks
ks
18
sk
ks
01080, (WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks,
ks
ks
ks
ks
ks
k

02020, [WinXP_520], WinxP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUS
0203D, [WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
0204D, [WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
0205D, [WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
0206D, [WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
0207D, [WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
0208D, [WinXP_520], WinXP, Optiplex GX520, (c\3mra), 1 Disks, 1 CPUs
0209D, [WinXP_270], WinXP, Optiplex GX270, (c\3mra), 1 Disks, 1 CPUs
0210D, [WinXP_270], WinXP, Optiplex GX270, (c\3mra), 1 Disks, 1 CPUs
0211D, [WinXP_270], WinXP, Optiplex GX270, (c\3mra), 1 Disks, 1 CPUs
0212D, [WinXP_270], WinXP, Optiplex GX270, (c\3mra), 1 Disks, 1 CPUs
0213D, [WinXP_270], WinXP, Optiplex GX270, (c\3mra), 1 Disks, 1 CPUs
0214D, [WinXP_270], WinXP, Optiplex GX270, (c\3mra), 1 Disks, 1 CPUs
<

(£




SuperMUSE 1.0 UpdateC

Batch/Script File of OS Commands

a

load edit/

PC Equipment *.csv

load edit/

text save

\ 4

text save

\ 4

lent Tool Detall

Update Client (Serial Scheme)
(Via the local host OS, directly
executes Dos/Linux OS commands
across the cluster; used for system file
management, distribution of small
files, configuring remote PCs, etc.)

Update Client (Parallel Scheme)
(Generates a machine-specific csv task
list executed via CommandTasker
which is launched separately; employs
same Update Client User Interface
launched for serial scheme)

pre-load batch file T T

view/
save

Launch Ul Via Command
Line or Batch File

Node- Binary Tree Binary Tree
Independent | Distribution Collection

Parallel Processing Steps
1. MT registers job with CPUa
2. TC announces availability
3. CPUa sends TC to MT for task
4. TC requests task from MT
5. MT assigns TC a task & files
6. TC performs the task

—_
—

Execution Action
1/0O File Flow

Save command.csv

system message log *.txt

launch CommandTasker using task list command.csv

Via OS Command Line or Batch File,

|

ModelTasker (MT)

1

CommandTasker

runall.bat; represents the
executable OS command set
created within the Update Client
User Interface; must call routine or
or otherwise directly handle
ParError.txt created by
TaskerClient.

CPU Allocator (CPUa)

\ 4

Run Other Routine(s)

A

Task = 1 or More Executable Commands




SuperMUSE CPU Allocator, TaskerClient,

& ClientMonitor Tools
[ CE[x)

Machine Name: L2626UJBABENDRS
[ Jobs in system [" Machines Reset/Off wo Response

Machine | Description | Percentage
Kill TaskerClients Restart Clients Shutdown Clients Mormalize % Loads Pressed at .
& J j k _; ¥ TaskerClient
Client Stakus
Client Status Time
_I_-:u:alh-:ust 55u-:u:ess éilIIEIQ-lEI-IE 20:43:21 I
RAMES _PATH= C:~ERD_IAM~FRAMESv2
RAMES _CLIENT_PATH= C:~ERD_IAM~FRAMESw2
() Show Successful Successful Clients: 1
{31 Show Problems | Reset | Problem Clients: 0
(=) Show Al Al Clients: 1 & allocator: localhost

allocator: localhost
allocator: localhost

e ; 7 allocator: localhost
[_]Enable Server Logaing lmij allocator: localhost

Received: status_update, localhost, Success from 127.0.0.1 | 4 | | il

SuperMUSE ClientMonitor, CPU Allocator, and TaskerClient shown




Example Model Tasker =2 F2 FUITasker

g‘.‘! [ i ] 101 -

achine Name: L2626UJBABENDR3
Jobs in system | Machines Reset/Off wo Response

Machine Description Percentage

L2626IUJBABEMNDRZ study_test 100.0

Kill TaskerClients Restart Clients Shutdown Clients Normalize % Loads Pressed at
i.:r asker Queues Manage L]
egistered with: localhost

Tasks | Failed Tasks rFaiIEd Machines

Machine Command Assigned Completed Timei(s) Errar Fail Machine?
L2626LJBABEMNDRS |case Index_1_1 Maon Qct12 21:39:11.. (Incomplete I Ml M
lnassigned case Index_1_2 lUnassigned Incomplete * TaskerClient i (]
LUt S CBSE MUEL.S i iied DCOMIBEE e OUTPUT >MEERT Data~APES“SampleHucsb yr~N2087 08 A
Unassigned case Index_1_4 Lnassigned Incomplete 1Txt InOutsurban.dat
IInassigned case Index_1_5 Inassigned Incomplete OUTPUT *MEERTData~APES~SampleHucs6 yr-N2HH7AS

i i 15 TxtInOutswnd . wnd
Unass!gned case Index_1_6 Unass!gned Incomplete OUTPUT >After CopyFiles
Unassigned case Index_1_7 Lnassigned Incomplete OUTPUT >Modl . Udpll T
nassigned case Index_1_48 Unassigned Incomplete OUTPUT >Mod2 .SWATBasins—bsn

i i OUTPUT *After SetSwatlUIDatasetHandle
Unass!gned case Index_1_9 Unass!gned Incomplete OUTPUT >After SetSwatObject
Unassigned case Index_1_10 Lnassigned Incomplete OUTPUT *After WriteSwatUIDataszet

Unassign Fail Task Manually

# Complete 10.0 # Errors iﬂ
Average Time 1NE|N Clueued Runs 110

CPU Allocator, TaskerClient shown with FRAMESv2 FUITasker Interface Example



Discussion Points on Model Evaluation

For a given class of problems (e.g., spatially explicit
exposure/risk modeling) captured by a modeling
system, decision support boils down to ...

An ability to manage the modeling system input vector at
two distinct levels:

An ability to allow users to explore system 1/O relations:

= Decision input space of a given problem statement (e.g., scenarios)
« Setting permutations of decision variable values to “run”.

= Non-decision input space of a given problem statement (i.e., data)
e Managing the uncontrolled inputs to be set by nature or others
» Dealing with variability and epistemic uncertainty in these inputs

* Viascience (I.e., models) used to translate an input vector (comprised
of decision and non-decision subvectors) to an output vector.

* Providing context for accuracy and precision of “outcomes” by scenario.
* Providing an ability to compare 2 or more scenarios.




Discussion Points on the Processes of
Modeling and Decision-Making

Decision-Making Under Uncertainty Is
“All About” Information and Integration

" In the end....it I1s “all about” data and
dimensionality reduction -- best decision.

Modeling Under Uncertainty Is “All
About” Indexing Data and Integration

" Inthe end ....itIis also “all about” data and
dimensionality reduction, with a known
(reproducible) level of quality -- best answer.

Indexing is the engine room of science-based data reduction and decisions.......



Example Population-Based Risk Profiles
Possible in SMRA 1.0/1.x/2.0

Human Roll-ups

Distances (3)

Pathways (13)

Receptor Type (5 !

Cancer Risk Bins (7)

Hazard Risk Bins (4)

Ring Distances (3)

Roll-up Options (6)

Habitat Group (3)

of Group (9)

‘A‘

Trophic Level (5)

N

S Tnimannng oL TI00STY iHon:

Hab. Grp. and Trop. Lev. (15)

Ecological Roll-ups

Ring and Habitat Group (9)

Ring and Habitat Type (36)

Ring and Receptor Group (27)

il b

and Rec. Groups (27)

Hazard Risk Bins (5)

Subtotal (21,840)

Subtotal (645)

Total (22,485) | X

Population % (10)

Risk Measures (2+)

Chemical (43%)

Source Type (5)

- 108*

permutations



Example FRAMES-3MRA Uncertainty Analysis

sOuCE L&l [+ |2=SElect th wiew output for different waste management vnits,
clasa/categoryipathway  [Eco HQ w |2=Felect to view output for different Receptor Class/Risk Cate gorynP athrwray profiles ("Fisk" = Human Cancer; "HQ" = Human Hazard, "Eco HQ" = Eco Hazard).

scenatio la ==melect to view scenatios: (a) Human and Eco-terrestrial, (5) Human and Eco-aguatic; (¢) Human snd Eco-wetland. For (h) & (o) only Eco data are undgue, for Human, ale
==melect to view output at different population percentiles.

pop. percentils protected |99

Graphic Operates on Selections

for %G, %oH and %ol in Orange

4

Table Data: %Gk [ Gopm)
[=1

e e = 0 O000AA0 1507 0000t 00001 ool Monte Carlo Fmpirica
3MRA Exit Level Uncertainty Analysis latetpolation Scheme Solution >>
Uszer Jelected %le %ate a5
—--—- Min: 3cen. Eco HQ — -G— - Max 3cen. Eco HQ Iean Probability, 9% =10 User Selected YoHe ¥He 95 Iean
Lo 0 1£-07| 0onoon1| 0000001 0.000001
- m om it = =05 = — - = - = +
Mean Praohability; 1% = 95 H% =05, 1% =10 H% = 05, 1% = 03 5 €t . oot ool ool oo
£
£z d 71 w0 vsdl  9e4l  oes
mEEs 2 520 643 679 2.2
93 e
ER b 00 on 107 129
23 m EIET I T
Exit Level (ppm) at H% Confidence | S01E07 1 23E.06| 126E.06] 1.34E06

75

Monte Carle Simulation Exrror Analysis (Precision*)

63

% Sites Protected (%G)

1}
E
k
i
iy
K
i
i
Y
iy
iy
iy
i
iy
iy
K
i
i
Y
iy
iy
i
Y
i

User Belected %le %ole a5

55 . T % 1E-07, 0000001 0.000001| 0000001
28520 %3 ooooool| oooot]  oooot|  ooooi
a5 Ecszd 71 1000 96 4 96 .4 966
PEEY 72 020 643 679 62.5
35 =g E b 300 00 107 123
" o 5 m 310 698 -6.20 .10
' ) ' ) ' Exit Level (ppmi) at H%, 19 Confidence | S01E-07 1 23E-06] 1.26E-06] 131E-06

0.00000001 00000001 0000001 0.00001 00001 0.001 001

Wastestream Concentration Cw (ppm) IF shows, #MUM] typically indicates that the Exit Level >= maxmum Cw sialated.
VIMFCStady 11031 3 | 1000 1000 1000 714 321]

)3 e




FRAMESV2-MEERT App. Simulation Design with
Cyclic System-level Model Evaluation Components

rames Development Environment
ile Tools Customize GO...
Database

Model

D Fate and Transport

- :
e

s Landscape

B
‘7?} Chemicals

ﬁ EcoServices

System

=

KK\ Unit Definition

% DAEM
1 ']

L%
){\ Model Evaluation Comp

Ny
! Iterators
b

Samplers

E Summarizers
? Constructed Tripl +

< | ?

- [Simulation Editor - MEERT Domain]

Help Refresh...

SWAT (Mod2]

a3 “—- 3
HSI [Mads)

WASP [Mod4)

BASS [ModE]

S Wt

'y
1y Start

lcon: Mod? 942142009 11:10 PM

505 % e 11:10PM




Model Evaluation Framework Implementation Plan

@) Data (b)[1dentifiability
Analysis Analysis

Geospatial [ |Time-Series| | 1omporall | Behavioral Spatial

Data Data
(©)[ Parameter (d) Uncertainty (€) Sensitivity
Estimation Analysis Analysis
Single Multiple Sampling Approximation | |Screening Local Global
Solution Solutions Methods Methods Methods | | Methods | |Methods
(") [Multi-model (@)[ Bayesian
Analysis Networks
Qualitative| |Quantitative| |Higrarchical| | Bayesian
Bayesian Decision

Networks Networks




Develop FRAMESvV2 capabilities for:

- Multi-threading jobs on single PC to
leverage multiple CPU cores (95%),

- Generic multi-"unit” assessment capability
within base F2 API architecture (100%)

- Wide range of tools and pre/post-
processing utilities for conducting
UA/SA/PE, and data analysis/mining. (90%)

20+ iterators, samplers, summarizers, viewers, processors,
tools - operational for the most part, undergoing beta testing



b3 Module Editor

Systems Tools Development & Organization

o o O B O O o B B O B I o O A S o

?ﬁ Data Reporer
F2terator
FZPEST

it F2Plterator
FeRMCLI

@ FZmampler
P F2UST

| F2LNWT
e GoGreen
32 lterator
ﬁz toduleFackager
E todulelUnpackager

tonteCarloAnalysis

F¥ OhjectiveFunctionalizer
_ﬁl], FunExperiment
@ sampler
EJ Seriesyiewear
E simpleSummarizer
ﬁg simulationFilter

O Module Editor

+- % Sitednalysis
+-Ngg Summarizer
+ ﬁ‘z owstemPackager

+ : SystemUnpackager
+ LIDF
+ niformFRandomSampler
+ nitzFackager
\_’i Database

¥ \_’i todel
— \_'i Yiewear

+-p= COF

EJ Generchyiewer
E Hist

E Mighthawkiewer
EJ Dutputiewer
E Fartial=

EJ sampleryiewer
= Stochiter Viewer
EJ Tripletviewer

+-F- - - - - - E

Yiewer Froperties

List of Modules

Genericyiewer
Hist
Mighthawliiewer
Clutputsiewer
FartialF
Sampleftviewear
Stochlter Wiewer
Tripletyiewer




FRAMESv?2 Parallel Processing Elements

B Ful Tasker Queue Manager
5
egistered with: localhost

—— Tasks Failed Tasks Failed Machines
F2 Parallel Iterator - [[O0][ & Machine |[Comma..[Assigned|Complet.] Time(s) | Error
: ——— L2626 |caseIn... Wed Oc... |Incompl...|0 Mo
File Unassi.. |case In.. [Unassi.. [Incompl...|0 Mo
otal number of iterations Unass!... casen.. Unass!... Incompl...|0 Mo
LInassi.. |caseln.. |Lnassi.. (Incompl...|0 Mo
LInassi... (caseIn... |Lnassi... (Incompl...|0 [
Lnassi.. |caseln.. |Lnassi.. |(Incompl...|0 Mo
" Parallel
asker Name or IP Address
iring Sequence (auto = let FRAMES auto-detect)
Mod1, Mod13, Mod2, Mod3, Mod4, Modb, Mod&, Mod1 4
ndex Sequence (none = no outer loops, or in serial mode)
Mod11 |
‘ Reset Remove
# Complete 0.0 # Errors 1

Average Time |[MalM Queued Runs E




Example Summarizer Desktop F2 Summarizer

FRAMESv2 Simple Summarizer Configuration Utility

AvgSYLD Sedimentyield

Average

Mod2 SWATAPESOutput

AvgHSI HEI

AwgHgFizh SpeciesChemConcieHg
MaxCBODOU CBoDOU

AxvgCBODU CceBoOu

MaxDailyPrecip DailyPrecip
HgllSurfSoiConc [1_1] HgllSurfSoilConc
CBODU[1_1] CeBoDuU

Add Variable

Average
Average
IMaximum
Average
IMaximum
MNone

MNone

Mod5.HSIOutput
Mod8.BASS_Output
Mod2. SWATAPES Output
Mod2. SWATAPESOutput
Mod2. SWATAPESOutput
Mod3. WaterzshedHgOutput
Mod2 SWATAPESOutput

Edit Variable Remove Variable



Unit Summary Tool User Interface

E Unit Summary Tool

Fila
|| Unit Summary | Manaped index Variables | Control
Search critenia: logical AND betwesn colummes, R betwsen rows
file var | des unit g i I3 i3 kel | s inputTyps DicType
i | v
| i -
[ ]
| | -
Salect Variables
file | var ] des unit dim i Idu2 ide3 idtedl | Idus -__I_I:IEI_I_J_IZI_'EEEI__ | DicType i
Mod2 5WATStan GIS |GI5 code reprint | SLiB | INTEGER grf -
Mod2 SWATBas [BPCON |Lin@ar paramate L [ [FLDAT S5 =
Modi T ESP_Out  [ESP_Fish_Indic.. |Indicator fish me . fishvha 1 UdpOwtSimData | FLOAT grf
Modi . Lidplii SWWATZ20D5Dala. . |Localion of SWWA o | [STRING sl
hod! UdpOulla IP-:-TI:EI'IWGI‘LII-Hl E"_-'-':H-":-M af landu .-D : IFL':II*-T ar il
Mod6.BASS Out.. TotalDensity |Total fish popula... [fishiha 1 UdpJutSimData | FLOAT grf -
[
| AddioList ] Clear Search Table i
Saarch crilaria: logical AND between cohmmns, DR betwaen rows
alias | fils [ war das it [ dim I il | iha i3 idxd ide§ tpe cmd dist pars crits indexTypa | 10State
| | -
! ! ! ! ! L ! ! ! ! ! ! ! u
| | | | | | -
Surnimarized varlabiles
‘Bllas | fle | war | des | unt | dim I ik | ldx3 | ided | iS5 | Gpe | cmd | dist | pars | crfs |IndexT. | HOState
it Modi Ldp iCurrepﬂ..'nrr_l:unent.A I 1] STRIMG [valua bt |Inpu'.' sl
MClteration |Mod9.Rera... | Curritar Current He. a INTEG. . [valug Uncerl_|lnput  J=
FishSpati_ [Mod5HEl FishSpaci . Fish's st 1 ForEach(l - Counf(FishSpacie. | —1 STRING valus | . Matind Eﬂ}lu]ﬂul. -
51 ModS HEL, [HE| |Habitat Su. | 2 ForEachil - CountiFishSpecie.. AcrossAll(l - Counl{Repor FLOAT |perce 1.525,.] Motind, |[Cuput
SpeciesBi_ |Modb.BAS. |SpeciesBi_ Speciesi. |kgha 1 ForEachii - Count{FishSpacie . AcrossAl[l - CountiRepor.. FLOAT |perce 5085 Hotind.__|Output | |
SpacigsBi_|Modd BAS.  [BpaciasBl_(Spaties . |kgha 2 ForEachi! - Counl{FishSpacia.. AcrossAll1 - Counl{Rapon FLOAT |parca 50,85 Motnd_[Output |+
Raimianss Fioam oul il | Shifl variakle up I Shill variahle down ] Cleai Seaich Table || Hide iex Coluiins

Choosing how and what model system I/O data you want indexed & summarized...



Unit Sample Processor Tool User Interface

W LPA - Unit Sample Processor (USP) - UnitSummary TestJB_Exp835top

11 ——

I . Humber of Records in “Unitlterindex” Table: 6325

1 | (') Maconnect | H Save Analysis | j Lood Analysia | LY Reaymc_lerindes | Mumber of Records in *Sync_Unititerindex’ Table: 6324

] . ) _ )

1L - I &5

| S Drop Unititerindex = Synchronize Data | () Analyze Data |

1 1 ]

] [+ Sync Unititerindex I & synchronize Tables I | w#| Evaluate Unsynchronized Tables | | | Evaluate Synchronized Tables

" ] L ] - 1

Wl Available Tables

: *_rasulls Tables | # of Records [ Table-Type [ Index? [ Sync?
| APES_ScModinputsIDP G325 ST Wes Was
: APES_ScModinputs 16325 ST fes fies
| APES_ScaModOutputs_AcrossSubwatersheds 5324 ST Yes es
J| APES_SciModOQulputs_EcoBEyFishSpeciesiD 6324 ST es a5
: EcoSenicesEndpoinis B324 UST Yes s
i

|

1

1

1

|

1

I

I

1

I

I

1

1

]

|

1

1

i

|

1

1

i

|

1

1

]

|

1

1

i

|

]

|

" Un-index Selecled Tables [ Index Selected Tablas | Sync Selected Tables [ Un-Sync Selected Tables | Cancel Quary [

Consumes UST Tool Output (mysgl format option)...allows multiple tables, etc



USP Tool: Setting-up Data Analysis

¥ EPA - Unit Sample Processor (USP) - UnitSummary Test B _ExpiaStop

Mumber of Records in "Unitterindex” Table: 6325
Mumber of Kecords in "Sync_Unititerindex’ Tabe: 6325

Conmect | (H)I:Iml'm iI HSWEMSIS 4 Load Analysis | &) Resync_lerindex |

0@ Drov Uniterinaex | Syactronize Data | () Analyze Data |
< Data Analysis | |w#| Regression Analysis | |« Distribution Analysis | |« Percent Analysis | |« Across Index Analysis | | | Rollup Analysis

«* Add Scenario re;f Lcenano/Result [ ) Stats by Scenarno | ) Graph by Scenarno I € CDF of Scenario Mean | ) Stats X-Scenario r (A Graph X-Scenario
Scenano Table
Smnlalrinll:l Analyza? L eremerar s o Alias L # of Results L Linillc .__“mmuﬁrleraﬁm |
12 || |Scenario12 499 D3ITI0Z0501 Taken Acrogs All =
13 |Scenarioll 45 030101011401 Taken Across All
14 L] |Scenario14 493 030101010803 Taken Across All
15 angis 431 030101010502 Taken Acoss All L
16 ario 16 20 030104010101 ﬁahanhmmn All r
17 ¥ § - |p3zs Taken Acrass Al [Taken Across Al |
— | Check or Uncheck Selected
summarized Tatle Vanables Available for Analysis + Uncheck All
VariD Tabletlama | Remove Selected Scenana Liser Alias crifial Summan | Summanyyar Dascriplion -
1 APES_SciMadinpulsUDP LI Vard far_BC_Hgl Variable Value Air concantration of alem... [Mof =
] BPES_SciModinpuisLIDP | ||| [var3 ir_BC_Hall Wanable Walue \Adr concentration of divale., Mod=|
3 APES_SdModinpuisUDP Ll ard Air_BC_MeHg Vanable Walue Air concentrabion of mefhy_JMa
4 IWPES_SciModinpulsUDP | Ll [vars BenthicilgaeBotlomFract... Variable Value [Fraction of sediment area_jMo
5 AFES SciModinputs UDF | Ll JLEL] Ground Temperature Vanable NMalue Average temperature und ‘Mu
5] WPES_ScModinpuisUDP n| War? Groundwater_BC_Hgl Vanable Walue Groundwater concenfrati... [Ma
T IWPES_SciMadinpulsDFP 1 .:. [vare Groundwiater_BC_Hgh Variable Valwe Groundwater concenirati... (Mo
B APES SciModinputs IDF Ll Vard Groundwater_BC_MaHg Vanable Walue Groundwater concentrati... [Ma
a APES_SciMadinputs DP [ Waril Groundwater_BC_NH4 aniable Walue Ammonia concankration i [Ma
10 IWPES_SciModinpulsLIDFP l Ll Va1 [Bediment_Fluxdmmania Variable Walue Flux of ammonia-h from ... Mo
11 APES ScModinpuisiUDP Ll Wari2 Sediment_FluxdxygenDe.. Vanable Value Flux of axygen fram water Mo
12 IWPES_SdcMadinpulslUDP Ll War1l [Fadimenl_FluxPhosphale Vanable Nalue Flux of phasphata-P fram _Ma
13 IWFES_SciMadinpuis D Ll varia Sedment_IC_CBOD1 Variable Walue Initial sediment CEODT ... Mo
14 WPES_SdModinpuisUDP Ll Varih [Bediment_IC_CBOD2 Vanable Value Lnrhal sediment CBOD2 c... Ma
15 APES_SciMadinpulsUUDP .E. Warii Sedimenl_|C_CBOD3 Variable Value !Ir-iljal sadimant CBOD3 l:...!Hl:l |

Show: Vaiue [|Percentiies [] Normal Distribution [ Min [ Max [¢] Mean []n-populaton [ Standard Deviation

L] Log Normal Distribution [ Min  [] Max [¢#] Mean []n.population [J] Standard Deviation

Analyze by Scenario | ACTOSS Scenario || Remove SCenaric |I_IHlanﬂunm

Example of choosing scenarios previously added, and variables of interest in analysis



USP Tool: Another Data Analysis Example

% EPA - Unit Sample Processor (USP) - UnitSummary Test)B_Exp855top

1 | Number of Records in “Unititerindex’ Table: 6325
septes || (“’ Dtaconnect | H save Analysts | _jj Lood Andlysia | =) Resync_Memndex |\ mher of Records in *Sync_Unititerindes’ Table: 6125
L@ Drop Unitnenindex. | Synchronize Data | () Analyze Data |
< Data Analysis | [+ Regression Analysis | || Distribution Analysis | |+ Percent Analysis | |+ Across index Analysis | || Rollup Analysis |
| '+ Add Scenario | # Scenario/Result | '« Stats by Scenario | < Graphby Scenario | & CDF of Scenario Mean | ) 5tats X-Scenario | () Graph ¥-Scenario |
Scenanio Table : Sumimarized Table Vanables Scenario1l - ESP_Fish_TotalDensity_1({Mean)
[ Scenaria Liser Alias Histagram Normal Prebability Plot
FI’E"I’IﬁI'If'I"l e _F RSO PG DS T DL T
ScenariaZ ESP_Fish_GameChemConc
r——— EE*"_F_sh_GarﬂEDens 13'__1|h1. J — =
———— ESP_Fish_GamePraductian_ g § =
Beananos ESF’_I‘!S.h_lFU!EGtE-rHIE-I'I‘EE-S- —
Scenanos ESF_Fish_lndicatorChamCo..
r—— ESP_Fish_IndicatorDensity_1 | -
Scenariod ESP FI.E'I |I'|E|ICE|1::lrFrI:lI:IIJEl.]D.. = | g S
=eenanias ESP_Fish_TolalBiomassiWel.. : =
Scenario10 ESF_Fish_TolalDensiy_1(Me... E
Scenariall I_EEF' Fish Tu:d.aIF'r-.:u:Iucllu:-n 1_] 2 o
—— =SP_Haital_Dominant-si_1... - - 2 E4
Scenariols SSP_Habitat_GameHS_1(Me g 2
Scenariald I_ESF' Habitat_indicatorH3I_1{_.. 3 ]
Scenanols =5P_Habital_TotalHS1_1{Mea..| 5 5 2
Scenanals ESP_Water_BenthicAlgae 1( - 2 £
AN aershads ESP_Water_Depth_1{Mean} - - =
ESP_Waler_DOMve_1(Mean) =
ESP_Waler_DOAve 1(Mean) e -
ESP_Waler_DOAve_1(Mean)_ & 24
ESP_VWater_Flow_1(Mean) = weE
ESP_Water MH4_1(kean)
ESP_Waber_WH4_1(Maani._... =
ESF_Water_NH4_1(Mean)1 o
ESP_Water_NH4_1(Mzany2 .. oo = 1 .
ESP_Water_NO3_1(Mean) T T T T T ! T T T T T
SEP_Water_Phiyloplankion_1(
ESP Water Temperature 1(. 500 9800 9TOD  SAOD  SBO00 10000 -3 -2 -1 0 1
ESP_Water_TotalMitrogen_1( . ESP_Fish_TotalDensity_1(Mean)ifishma) Hearmial Quangiles
ESP_Water TSE_1(Mean)
ESP_Water_Velocity_1(Mean)
SSP_Water_WQC_DO_1{Mea..|
ESP_Water WOC_MHA_1(Me Switch Graph

Example of graphical output in data analysis section.....



| % EPA - Unit Sample Processor (USP) - UnitSummary TestJB_Expd 5top

USP Tool: Regression Example

I (+) msconnect

H Save Analysis |

4 Load Analysis | oy Resync_terindex

L Drop Unithierindex

"5 Synchronize Data | () Analyze Data |

Mumber of Records in “Unitlierndex” Tabde: 632
MNumber of Records in "Sync_Unititerindex’ Table: 6325

|«#| Data Analysis ' < Regression Analysis || Distribution Analysis | [ Percent Analysis | | & Across index Analysis | |w#| Rollup Analysis
| = Add Scenario | «* Scenano | Result ' « Statistics by Scenario ' +# Regression Graph | » Rank Correlation Graph |

Scenario Table
SOENEno
Scenariol
Scenario
Scanariol
Scenariod
Scenariod
Scanariof
Srenarlo?
Scenariod
Scenariod
Scenaria10
Scenario11
Scenariol
Scenario1d
Scenaria14
Scenaria1s
Scenario1f

AllWatersheds

4
K

Summarized Table Variables
LIger Allas
T T BT TR 0T T

ESP_Fich_GameBiomassWe
ESP_Fish_GameChemConc..
ESP_Figh_GameDenaity_1(M
ESF_Fish_GameProdudtion_
ESP_Fish_lndicatorBiomass..
ESP_Fish_ndicatorChemCo

ESP_Fish_IndicatorDensity_1..
ESP_Fish_IndicalorProductio...

ESF_Fish_TofalBlomasaivet

ESP Fish_TotalDensity 1(Me...

ESP_Fish_TolalPraducion_1
SSP_Habitat_Dominant-S_1

=5SP_Habitat_GameHSI_1(Me..

ESP_Habital_indicatorHSI_1{
SSP_Habitat_TotalHSI_1{Mea

ESP_Waler_BenthicAlgas_1i...

ESF_Waler_Depth_1{Mean)
ESP_\Water_DOAve_1(Mean)

ESP_Waler_DOAve_1(Maan)_.

ESP_Waler_DOAve_1[Mean)|
ESP_Water_Flow_1{Mean)

ESP_Waler_MH4_1(Mean)
ESP_Wabter NH4_1{MeaniD

ESP_Water_WH4_1(Mean)1....
ESP_Water_WNH4_1(Mean)2 ...

SSP_Water_Phyloplankion 1

ESP_Water_Temperature_1i..

ESP_Water_TolalMilragen_1(
ESP_Waler TS5 1(Mean)

ESP_Water_Velocity_1{Mean)
SSP_Waler_WQC_D0_1Mea.|

SEP_Water_ WQC_MH4A_1(Me

']
¥

ESP Waber FlowimIb

4e+07 Be+O7 Be+0T 1e+08

2e+07

AllWatersheds - ESP_Water_Flow{m3/yr) vs. ESP_Water_NO3(mgiL)
Regression cor = -0.67

R, ™S

18 20 22 24 28 28 EX: ]
ESP_Water_NO3MmglL)

Copy to Clipboard || Save Graph

Example of graphical output in regression analysis section.....




USP Tool: Setting-up Rollup Analysis

% EPA - Unit Sample Processor (USP) - UnitSummary TestJB_Exp83Stop

onnect | | (+) misconnect | b seve anaysis

Number of Records in “Unitierndex’ Table: 6325
Humber of Records in *Sync_Unititerindex” Table: 6325

| Load Analysis | i+ Resync_iterindex

0@ Drop nimeringex |, synchvonize Data | () Analyze Data |

o/ Data Analysis | o) Regression Analysis | |« Distribution Anaysis | [+ Percent Anaysis | [of Across index Analysis | ¢/ Rollup Analysis |

J’ «# Add Scenario | ) Scenario | Result | /) Condition Fitterng | Z) Data by Scenano | (2 UiA Table | 23 LA Graph
Sync: Unitiberindex
UritiD MC eration
LinifiD (Unity ChackBox MClaration (Uncartainiy) CheckBox

030101010101 | 1 & E

020101010502 v 2 ¥l =]|

020101010803 | 3 ¥

030101011401 ¥/ 4 ¥

020101020501 ¥ 5 ¥

020101020508 | B ¥

020101030405 ¥l 7 vl

020101030601 ¥ B ¥

030101040101 ¥ 8 Iv]

030101050104 v 0 5]

030101070704 v 11 ¥

030102010202 ¥ 12 o

030102030502 v 13 o

030102050301 v 14 ¥

030102050808 4 15 ]

030201030501 d 16 0|
17 Ll
18 ] —
10 w

Chack All || Linchack All| Chack All | | Uncheck 41 |

Help

1. Checked Values: For aach index with selections, defines the sel of values used in subsequent calculations. Actions upon sels of values selected depends on IndexType,
2. Unchecked Values: For each scenano defined by checked values, indicates pooling across the remaining unchecked indices during calculations (l.e. "Across Al

3. To be pooled, all values must be unchecked for a given dimension. For indices with checked values, unchecked values are ignored.

4. A single scenario will only be added per "Add Scenario’ chick,

5. The vanable designated for IndexType = Unit represents the Rollup dimenaion for this analysis.

Select AN || Unselect Al | Adkd SCenarno _EHﬂD

Choosing from “U/V”, “Unit”, and “ExtDecVars” (latter not shown)
available in the data structure which was generated by the UST tool...



USP Tool: Setting-up Rollup Analysis

W EPA - Unit _\d.nll_lls_l Processor |:I_I';|["_| l_I||i1_:11_|n'|r|1.,1r'!,l||:_-1.I,_I|_'I L'-;p-ﬂ-'_lta.r,-'_:-l_l

Mumbar of Records in "Unifterindex’ Teble: 6325
Humber of Kecords in '5-.’nc__1|n|1r|er|nd=_-'-' Tahle: 6325

Conmect | f-}mcum ]II Hsuve#nﬂrm | |y Load Analysis LEr Resync_Iterindex ‘

£ Drop Unimerindex |, syncnwonize Data | () Analyze Data |

[##]Data Analysis | [v#| Regression Anaiysis | || Distribution Anatysis | || Percent Anatysis | || Across index Anatysis | 4 Rollup Analysis

| - .hHScemm | +# Scenario | Resuft | L) Condstion | EEering | Z) Data by Scenanio | &) UiA Table | ) WA Graph |
= *'-r Enanic T:rﬂnr.
EcenariolD ! Anahza? _ Alias | #.of Resulls | LinitiD WClteration
1 | [w] KPES Regional analysis 6325 j030101010101, 030101010502, m'ln'rum_h 234,586,785, 9.10, 11,1213, 14,15 1._
5-|.|-I|1I11|:|11rr1l Table Variables Availabés For Anplysis
VariD Tablehlame | DepVar3w | IndegVar Varability 1w | Roll Up Yar 2w | Alias | User Alias [ gitval | Summan
3972 _ -] ] - I = 77 WGteranon snavie [+
3971 [m || | | v Nard [UininiD | Wanable =]
2027 EcoSenicesEndpoinis w] | || &d Ward 1 |[ESP_Fish_DominantChemConcMeHgi1) Vanabla
2935 EcoSenicesEndpaints IC ksl | el War3_10 [ESP_Fish_DominantChemConcheHgi10) | Vatiable
2037 |EcoZenicesEndpalnts il L {aad [ Mard 11 [ESF_Fish_DominaniChemConcieHgii1) | Vanable
2034 [EcoenicesEndpaints [w] | L] LI N 12 [ESP_Fish_DominaniChemConchlaHg(12) Vanzhble
2939 |E»D':~I.‘P-1['BSEHIJD{Iiﬂl5 ¥ Ll | | = Ward_13 |[ESP_Fish_DominantChemGonchieHgi13) | Vafiabla
2040 Ecnsemcesggdﬂumls vl = L] ) Nard 14 ‘EEF _Fish_DominantChemConchisHgi14) Vanable
2041 [EcoSenicesEndpaints w] kad L War3_15 [ESP_Fish_DominaniChemGoncheHgl15) Variabla
2942 [EcoSendcesEndpaints | ] | . = e Ward_15 [ESP_Fish_DominantChemConcieHg156) | aliable
2043 |EcoSenicesEndpaints ¥ L | = Ward_17 [ESF_Fish_DominantChemConchileHg(17) Wanzhle
2044 [EcoSenicesEndpaints ] b ad LJ Mard_18 [ESP_Fish_DominaniChemConchMeHo(18) Variabla
2045 [EcoSendcesEndpoints vl - | - MWar3_19 [ESP_Fish_DominantChemConchigHgi19) | Vanable
2028 [EcoZeracesEndpaints v -| b L Nard 2 [ESP_Fish_DommnamtChemConchMeHgi2) Wanabla
2046 [EcoSenicesEndpaints. it _"L_ =| |__| [ War3_20 [ESP_Fish_DominantChemConchleHgi20) | Variabla _;_
] 1 ] v
Show: [¥] Value [ ] Percentiles [ |Wormal Distribution [ Min [ Max [ Mesn [ n-popdaton [ ] Standard Deviation
L] Log Hormal Déstribution [ ] Min [ Max [¥] Mean [ | 0. population  [] Standard Deviation
T —_—
Analyze by Scenano || Across Scenano || Remove Scenario | [ Hide Conditions

Choosing dependent and independent variables (e.g., ExtDecVars) for the rollup....



USP Tool: Setting-up Rollup Analysis

¥ LHA - Uit Sample Processor (USFP) - Umitsummany lestJB_ExpdiaStop

=

Humibear of Records in "Unitiierindex’ Table: 6325

i Load { t‘? Re - i Number ol Hecords in “Sync _ Unititeringess” Table: 6325

& Connect | (ﬂ)mmmn |= Hmﬂﬂm

£ Drop Unitterindex |, Synchvonize Data | () Anatyze Data |

|| Data Analysis | || Regression Analysis | |« Distribution Analysis | |« Percent Analysis | [« Across Index Analysis | </ Rollup Analysis

+ Add Scenario | o Scenario /Resuit | ¥ Condition filtering | » Data by Scenario | « UiA Table | < WA Graph |
Scenano Table Summanzed Table Varables : rESP_Habitat_TotslHS!
Scenario || | Userdias o |[__ESP Habital TolalHSI1] | ESP Habitsl TolalHSI(101 | ESP Habital TolalHSIi11] | ESP Habital TolalHSi12) | ESP Habitat To
Analysts)|| | ESP_Fisn_DominaniChemConc. | | 0.174395007438877 .17 1450220884802 I0.162429913776356 0. 162031225626106 0.17634B54955347] =]
| =5P_Fish_GameChemConchiaHg |0.174358845163113 _|171502547355086 0.182458875601308 0B198243878017 0. 1765247T405031 =)
| | [ ESP_HatMalTominel | [ 0176825888002702 0 172215247 354408 116504823 1543527 K 184313448365585 017743475507 715
| | ESP_Water_Tempersture |D174189530131313 0.171361061120702 0. 161595380316588 0. 181755544424678 0. 1728040620304
| ESP_Water_TotalNirogen |0 1TRE2534027 1167 |0 172452130531523 |0 1BEADATI4985430 |0 1B50860456376T 0. 1779007039938¢
. ESP_Waler_TSS | 01776375553 26964 01 T2206935088 147 101857 120385508758 0. 1843106763308084 0 17744969405847)
; ESP_Water_Velociy (0.175504318060517 _jp1720939456571031 D 183631329155342 0 183102525064835 D 1767603299352
| ES.F '.'-’aaer WOC_hHE | 017428672962 TEE 10.1T1412404265741 10 161944241461835 01816846 1182T536 0 1TE54460631880
| | 0.17TB5204 15575402 0172064431107 B55 018471316937 1364 0 183B0TOS00TETT IZI.‘IT-"-’-#EEU?EQEH?-.
0 ITERT 749225171 0 1T2147330TBESES 0. 1B4927489501625 0 184190612534313 0 ATT283725409
|10.17B2T9534307009 10.172448028086255 0. 16628884404 3848 0 1B408TIT19175EE 0. 177056B54415
|LTEE2S35 1310713 HL172060415312071 0. 184768100130362 0 1837035718212 1B 1??23235321}1}541
| 01744334804 26308 E 1T1379084T97426 0 1E24TBL304DTEZG 0 1B1TITAZSE 14861 0. 176456727 139Eﬂ
(0.174183308245044 171287862510261 0 181007 IAZ223504 0 18145667 75456831 0_1762064589345
|0.1TET 12058384103 H 1718808245506R5 0184822725064 141 0 1840118940454 55 0. ‘IW-!.BEEE?EIUTEH
| 0.175631118361342 |0 171582204880775 0.183804321335331 0 183250400876396 0. 17606007448745
: | 01T431 2640675285 0 1T1563351245046 1116207 3169250304 0 181TBG253501T06 1763666027336
| | 0.1TB81854216216 0 17250260453042 .186613208906052 0.185310718636356 0 ATTR1B4T57 1287
| |0.179529896322168 |3 17261058 9626081 01875431 79357442 10 1B5107035102846 0178120568717 330
| 0T 4192083848505 NAT1188T 71236712 0. 1B20593RA 120607 0 181B35512732802 0_17E1ETE6802071
[9.176106901317801 0 171840245568T05 0.184355488751990 10 1836RE1TIEGTH4T _PA7T053421 19261
| 0.174202405342134 0.171474736018006 0 1B222628811433 0-18210147760000 0. 17BITO25T77497]
(DTG 4588TH 1432 0. 1T2423795866548 0.1868339785T6T04 0 18541TO63T43408 D 17TE3TO4530671
.:{' 179832446265004 0. 172812358517509 0 1ETE15207T 292803 0 185366627368171 0178030857 168710
0.174336516527604 0 171375719725176 0 1624049937 72705 0 1821BE587014555 0 17652057503420
|| DL1T43380527T5320 0171489040807 322 10.181904793775833 0. 1B2166216187213 D ATETTT 2035106
[|2.17954 2699468311 0 172810054686223 0 1B7416527538737 0 185582489257 152 0. 1780142307330
4719831608118 j0. 171556532 100805 0. 1B2755290456085 0. 18210333433806 0 17670333505008

|

[Humﬂl.lam'jv: .

Analyre Sedecied Condithon | [+] U index as indepiar?

Choosing how you want the “unit” rollup dimension summarized.....i.e. pick a statistic



USP Tool: Rollup Analysis Example

W% EPA - Unit 5ample Processor (USP) - UnitSummary TestJB_ExpdS5top

Humber of Records in "Unititerindex’ Table: 6325
Humber of Records in "Sync_Unititerindex’ Table: 6325

I ‘u} Msconnect Hhueﬁnﬂyﬂls | |y Load Analysis | v Resync_lerindex
|

4@ Drop Unitherindex | 5 Synchronize Data | () Analyze Data |
'ill:lala Analysis I |i Regresaion Analysis 'ill:llah'lbuﬂmmmyals | |i Percent Analysis | |i.lu:ross Index Analysis [ Qfﬂlmﬁm&!s
| '+ Add Scenario | < Scenario/Result |+ Condition Filtering | « Databy Scenaric | = UiATable | +* UM Graph |

L
Rollup Analysis Graph
Rollup Analysis Under Uncertainty - Taken Across UnitID
0.528 SHOWS NEAN ARNNDAL SANE FISH MEHS TISSUE CORCENTRATION - AVERASED ACROSS WATERSHEDS HY MONTE CARLD BEEALLT ATION, NBICATING VARIOUS LEVELS OF UNCEETANTY }
5% CEETAINTY THAT MIAN APLS VALUE OF ANNUAL MLANS I§ 1986 WAS SREATIR THAR 0.563 M6 K6 s

= D500 o HEAN PROBABILITIES, *50% CERTAIN THAT MEAN APES VALUE OF ANNUAL MEARS [§ 1986 WAS ADOVE 0.514 HG/RA ~ O
o
= 475 |NOTEL: [N THIS CAGE, U(A) LEVEL OF SEASE LEGEND EELADS 95% - ACTUAL B{A) VALUZ IS ALWAYE SEOWS AS AN ASSUMPTION OF "SOUNDLD FROM SLLow™ “ L
1 -
E oaso &=
4
=
=1 0425
]

o400
E
L=y

0.378 4

0.350

0.328 4

0.300

0.278 4

‘:"ll':,,‘:ll"' —_— -—-. H‘.:-

ESP Fish GimeChemConcheH

0.250
I
0.22%
—
-
’_._..rr ‘H.‘-L
0.200 SARgrr sdaz=- -~ e
o -~ — e ———— —_— "‘“--.._“

(= % Bl -

1.283 1,954 1,885 1.288 1.987 1.888 1. 888 1.980 1.281 1,882 1.883 1 EE= 1,895 1,888 1.887 1,998 1,883 Z.000 2.001 Z.002

dpOutSimData. Y ears

I— LU(a)%%=05 LU(p)%=05 = La)%=05 L{p)%=0 = Mean Prob, U(p)%=95 = pNean Prob, L{(p)%=0 &3 Max —- Min User Specified C:r'ltl

Example Rollup Analysis graphical output showing “population” analysis of units w/ UA



Simple Desktop Palette For Organizing & Launching
F2 Stand-Alone PC, and Related SuperMUSE Ops

»

L

Restore FileZilla Server sk FDE.bat LISP.exe MySCOL
FDE_MEE... Interface Administrator

& e . e
m S s SO <

2 A== AL 2 Al
Install MEERT SetEnviron  CPUAllocator  ClientMonitor Launch TaskerClient
ERD IAM server server Monitor... Uinmonitored

B
., 8 B ¥ .

ERD IAM SEerver Client SuperMUSE  UpdateClient  Buglist.doc
FRAMESw2 superMLUSE superMLUSE Taskers

SuperMUSE 1.0 Software Status: beta form undergoing documentation &
testing.... supporting multiple modeling systems, including now F2



FRAMESV?2 Envisioned Model Evaluation Palette
Rl it Deiviton

r\){\ Model Evaluation Components
Data Analysis

Identifiability

Parameter Estimation

\T.in/ Single Solution

@:_é Multiple Solutions
Uncertainty

Sampling Methods

Approximation Methods

25 mEE
il

Sensitivity

Screening Methods

Local Methods

Global Methods SWAT (Mod2) WaterthedHg (Mo

w Multi-Model

| Qualitative WASP [Mc

e

[<5

d

|Hm B ayesian
Iﬁl Yiewers =

Quantitative

E)



Generalized Inter-Framework Architecture Detall

Common API
Layer, Inter-
Framework

Boundary

Extended API
Layer

Common
System Tools
Layer

\

Modeling
System Tools
Layer

Execution Management *
(e.g., SuperMUSE, COSU Executor,
Operations, Exceptions)

(e.0.

Data Exchange Protocols *
, COSU Data Types,
COSU Tables, ECOSU)

Interface/Wrapper

User Interfaces

Execution Management *
(e.g., Executors, Editors -
System Tool Describers)

Data Exchange Protocols *
(e.g., Data Schema,
Multi-dimensional data
Metadata, Conversion)

Data Acquisition

Visualization Model Evaluation - UA/SA/PE

Editing (GIS, etc.)

(e.0., R, SVG, etc.) (e.q., Iterator, COSU Sample)

Data & Science As
Models/Processors

Model Evaluation

(e.g., Post-Processors, UA/SA/PE)

Visualization

S Framework Component Set

* Includes Exception/Error Handling

E Framework Independent (i.e., Frameworks/APIs)

E Framework Dependent Interface/Wrapper S Framework Dependent Modeling System Tools




Unit-CMS
Use-Case
: Output Interface

1

MEERT App (MapWindow)

| —

. D4EM Template
. CMS Use-Case !
-_Input Interface

I Ecosystem

| Services

i Proc. #2
| (UASAPE) |

Comparative
Scenario
Output
Datastore

I |
i Ecosystem |
| Services
| Proc. #1

Reference

Scenario

= Q
Archive FRAMES Indicates dictionary-based; derivable from common elements of se \ \\
4 \
Y
Multi-Unit Study Manager (MU \\}
F2.x “system tool”; GUI that creates & runs MUSSM CMS sirr f o Values Librar
Header File: for MUSSM tripletts and common internal tripletts/post-nry \ MS set f y
! - o
. MUSSM.dic, T _' .
Unit CMS MUSSM.ssf:  le CMS CMS Decision ! = s\ ’ t_CMS J— Unit
atastor maintains master Units Variables i g ~E Triplets CMS’s
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Related Websites and Papers

http://www.epa.gov/ceampubl/mmedia/3mra/index.htm

= CEAM Model Download Example: 3MRA Modeling System Files
« Source Code

» Documentation
* Installation procedures

o Example Uncertainty Analysis of Seven Chemicals

http://www.epa.gov/athens/research/modeling/supermuse/
supermuse.html

= SuperMUSE: Supercomputer for Model Uncertainty and Sensitivity Evaluation

« Babendreier, J.E., Castleton, K.J.. (2005). Investigating Uncertainty and Sensitivity in
Integrated Multimedia Environmental Models: Tools for FRAMES-3MRA. Journal of
Environmental Modelling and Software, 20(8) pp: 1043-1055.

http://www.epa.gov/athens/research/modeling/modelevaluation/
= EPA/ORD/NERL/ERD Model Evaluation Tools Website
e Matott, L. S., J. E. Babendreier, and S. T. Purucker (2009). Evaluating uncertainty

in integrated environmental models: A review of concepts and tools, Water
Resour. Res., 45, W06421, doi:10.1029/2008WR007301.

Disclaimer: Although this work was reviewed by EPA and approved for publication, it may not necessarily reflect official Agency policy.
Mention of trade names or commercial products does not constitute endorsement or recommendation for use.



SuperMUSE Technical Support

Beta SuperMUSE Version 1.0

= Currently available in the F2 development community
» Beta is beta, so users should use appropriate caution in disseminating results
» Generally works pretty well, but specific network restrictions can apply
» Software can be made available upon request
» Can be used in desktop and cluster mode (e.g., 1 to 1000* PCs)
= Documentation currently limited but in production, available 2010
« Installation procedures with some discussion can be provided for now as feasible

« Technical support and on-site installation help can be made available in a limited
number of cases, as time, resources, and priorities allow

= Use and feedback by EPA is encouraged
» Contact Justin Babendreier, EPA/ORD/NERL/ERD/RSB

Beta FRAMES Version 2

e Currently also available in the F2 development community
» Contact Gerry Laniak or Kurt Wolfe, EPA/ORD/NERL/ERD/RSB

SuperMUSE facilitates model evaluation functionality for both single desktop and
cluster operations....multi-threaded F2 desktop ops soon - needs enhanced F2-API.
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