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DBenefils of multi-obyective oplimization
BMP Allocation

« Two objectives: Cost and Load

Selected Solution 1

« Each point represents @
solution with BMPs
implementation required to
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LJ ® NSGA-IIl + CoreCAST + eps_cnstr
° ® Base Scenario, No BMP implmentation
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301 o @ Base Scenario, No BMP implmentation
.E > y
) (144 Oyen eauciion
- [ ]
w
F=]
= o
=
= 26 °
£ 26 =
= [ ]
o L]
©
] °
)
24 .. .
%,
22 A °
o
0 2 4 6 8 10 12 14

Cost (million $)

10.4% reduction
$2.6 million

3.6% reduction
$1.4 million

Nitrogen Reduction (1000 Ibs)
Nitrogen Reduction (1000 Ibs)




Load (million Ibs)
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L] ® NSGA-Ill + CoreCAST + eps_cnstr
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From previous studies the optimization can
benefit when optimizing more counties

25 km
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Comparison run: Ifficiency vs Efficiency +
Land Conversion (CoreCAST)
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Comparison run on Tucker county: I vs I/ + LC (CoreC.AST)
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HOME SCENARIOS HELP

\f&\/

Chesapeake Bay Program

Science Reatoration. Partnership.

GREGORIO (8
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Web Interface

« We have an interface web interface that lets set up the users’
preferences.

 We placed our efforts in producing an easy to use and self-
content platform

» Users can review the optimization results directly on the
platform

« The MSU team has new members that are analyzing the results.

 However, web interfaces are usually fime-consuming for
massive experimentation and validation



Solved problems

e Call CoreCAST
« COmmunication errors
* Synchronization errors

* We have executed CoreCAST thousands of times,

geographically distant, many possible problems in these
circumstances have appeared.

« Optimization working
 Plotting
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REpresentational State Transfer .API
(Roy Iielding)

GET CBPO Infrastructure

POST
PUT
DELETE

Praciifioner  Request 2
O

REST APl endpoint URL + APl method + parameters

Response

Representation of aresource (JSON)
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Optimization API (APILOp?)

« 3 different layers: base scenarios, scenario evaluation,
optimization execution
* |.e., users can set up a base scenario, evaluate the reduction of
certain BMPs, or trigger a specific algorithm. Users can also
download results.
« HTTP request let users use their preferred language to call
our APl and to manage the results.

» Users can access the results and data any where through
the web.



APIAOpt = OptACast + CASTInteraction .APIs
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APIALOpt = OptdCast + Castinteraction .APIs
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Independence
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RESTul API (Web interface)

Api Root

Evaluation List # Fiers
GET /apidopt/evaluations/?format=api ExeCUtlon LISt 4 Fiers

GET /apidopt/executions/?format=api

ion List

HTTP 200 OK
Allow: GET, POST, HEAD, OPTIONS
Content-Type: application/json
Vary: Accept

HTTP 200 OK
Allow: GET, POST, HEAD, OPTIONS
Content-Type: application/json
Vary: Accept

"count": @ )
"next": null :Eo‘:rt,' 011
"previous": null “next*: nu
" on "previous": null
results ST
Raw dat HTML f
Raw data HTML form aw data orm
Media type: application/json v
Title
Content: {
Base LANCASTER(Gregorio) v title™: .
"base”: null,
"algorithm™: null,
Source MathModel v ‘parameters™ nul,
"notify": false,
g "delete_at": null
Scenario null statuen null
}
Notify O

POST
Delete at mm/dd/yyyy
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RESTSul API (Code using hitp
requests)

import time

data = {"title": "LANCASTER(Gregorio)",
"atm dep data set id": 0,
"back out scenario id": 6611,
"base condition id": 256,
"base load id": 6,
"cost profile id": 4,
"climate change data set id": 59,
"historical crop need scenario id": 6608,
"point source data set id": 36,
"scenario type id": 2,
"soil p data set id": 31,
"source data revision id": 8,
"counties": [332],

H

url = url base+'bases/'
response = requests.post(url=url, json=data, headers=head)
if response.status code == 200:

cid = json.loads(response.text)['id']

print('ID: {}'.format(cid))



RESTSul API (Code using hitp

requests)

Send a scenario to evaluate and wait for its execution

Using CoreCAST

To use CoreCAST to retrieve the information, please set "source" to "C".

By default, source is set to "C" (CoreCAST)

import time

base = 3|
scenario lst = [[998, 9, 3, 137,

scenario = json.dumps(scenario_lst)

print (scenario)

data = {
"source": "C",
"title" : "Using Corecast",
"base" : base,
"scenario" : scenario,

"notify" : False
}

LS/ ¢

1.0],

[999,

# Land River Segment, Agency, Load Source, BMP, percentage [0-1]

url = url _base+'evaluations/'

response = requests.post(url=url, json=data, headers=head)

if response.status code == 200:

cid = json.loads(response.text)['id']

print('ID: {}'.format(cid))

9,

6,

1S3/ ¢

1.0],

[998, 9,

6,

LS}/ ¢

1.0]]
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RESTul API (Admin enterface)
Dase Scenanros

API40pt Admin WELCOME, ADMIN. VIEW S

Home » Api Bases .

Start typing to filter

Select base to change

e + Add af = FILTER

Emails + Add 4 By created
Evaluations + Add Action: | ——— v Go | 0of5selected Any date
Today
Executions + Add [m ) TITLE 4 COUNTIES STATUS CREATED COMPLETED STATUS Past 7 days
Thi th
0 16 LANCASTER(Gregorio) 18321 Complete Sept. 26,2022, 3:05 p.m. Sept. 26,2022, 3:06 p.m. Complete Thls men
is year
AUTHENTICATION AND AUTHORIZATION
Groups + Add 4 By completed
Any date
Today
Users + Add This month
4 This year
No date
o s LANCASTER(Gregorio) Complete Sept. 26,2022, 11:35 am. Sept. 26,2022, 11:35 a.m. Complete
TAGS Eezmi) [s32) i " i " Has date
Tags + Add 1 By status
Al
Pending
Complete
Failed

O LANCASTER(Gregorio) (332) Complete Sept. 26,2022,10:18 am. Sept. 26,2022,10:18 am. Complete
«
[mE) LANCASTER(Gregorio) (332) Complete Sept. 26,2022,10:16 am. Sept. 26,2022,10:17 am. Complete
4
0 s LANCASTER(Gregorio) 1332 Complete Sept. 26,2022,10:09 a.m. Sept. 22,2022, 2:08 p.m Complete
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Conclusions and Futiwre Work

« We have developed a RESTful API that provides an additional
Intferface to developers and testers of our optimization approaches.

* The iImplemented RESTful API provides a mechanism to manage base
scenarios, evaluate scenarios and execute optimization algorithms.

« Such a tool will help us reduce the tfime to evaluate and analyze our
optimization algorithmes.

« Add this work 1o the web interface (future work).
 Incorporation of remaining BMPs (future work).
« Improve the decision-making process (future work).



Thank you



