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Why we need SWAT+ Builder?

What should we focus on?

+ create a swat model for usgs gauge 0418000

Flash v



Gemini’s Response

Building a SWAT (Soil and Water Assessment Tool) model for a specific catchment like the one
draining into USGS Gauge 04180000 (Cedar Creek near Cedarville, IN) requires a systematic
workflow. This gauge monitors a watershed of approximately 270 square miles in northeastern
Indiana, which is heavily characterized by agricultural land use and glacial geology.

Water Data for the Nation

Because | am an Al, | cannot directly run GIS software, download the heavy datasets, or output the
compiled execution binaries for you. However, | can provide the exact blueprint, data specifications,
and step-by-step pipeline you need to build, execute, and calibrate this exact model using QSWAT

(QGIS) or ArcSWAT (ArcGIS).

“SWAT is notoriously strict about text formatting.”



ChatGPT ~ 4 Upgrade &, Shs

C h atG PT’S create a SWAT model for usgs gauge 0418000
Response

The gauge characteristics are: drainage area = 270 mi® (699 km®), located in Allen County,
Indiana, within HUC 04100003. Daily discharge records extend back to 1946, making it
suitable for SWAT calibration and validation. & uscs water Dats -

If you want a complete SWAT model specification

A typical SWAT+ project for this watershed would include:

Component Recommended Source
DEM USAS 10 m or 30 m DEM
Land Use NLCD 2019/2021
4+ Ask anything o) 0



SWAT+ is a Chain of Scientific Decisions

» SWATplus-Builder turns that chain into an agent-operable workflow without
letting agent invent the science

Conventional workflow
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Agent operator, package authority

The agent can run the workflow; SWATPlus-Builder decides what can be scientifically claimed.
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¢ Natural language interface
¢ Hydrology expertise
¢ Reasoning & planning

* Context & memory

High-Level Architecture
&

CLI/MCP/
Python API

¢ Command-line intertace
¢ Model Context Protocol
¢ Python APl & SDK

¢ Automation & scripting
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Evidence bundle and provenance record

Each workflow run writes machine-readable artifacts that let humans and agents trace results back to inputs, gates, and reruns.

Inputs Run artifacts ) )
e e Gatg artlfa_ctS Claims
period SWAT+ outputs physical_gates.json allowed
contract alignment files routing_flow_gates.json blocked
model family plots parameter_screen._json effective tier
Run ledger
events.jsonl stage-by-stage status
run_manifest.json file paths and run summary Reader
—1i human reviewer
benchmark_lock.json baseline metrics and alignment agent summarizer
objective report
calibration_provenance.json candidate, lock, verification authority \_ _/

evidence_summary.json final evidence, gates, claims



Test-suite gauges across the United States

Eleven USGS sites used for current evidence; colors show why each row remains exploratory under package-owned gates.
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Exploratory outcomes are classified, not hidden

Current blockers are package-owned evidence, not failures to bury.

Primary blockers retained by package evidence

Blocker domains
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Sample results, honestly labeled

Strong verified calibrations: and even the best performers are downgraded when any gate fails.

USGS 03349000

best skill — metric-positive, claim-blocked

NSE -0.043 - 0.412
KGE -0.131 - 0.658
PBIAS -78.1% - -3.3%

physical gates passed; routing warning

exploratory

blocked: outlet / terminal scope
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USGS 03351500

most gates passed — closest to the bar

NSE 0.009 - 0.278
KGE -0.101 - 0.534
PBIAS -71.2% - +3.9%

physical + routing gates passed

exploratory

blocked: terminal scope + soil fidelity
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USGS 01547700

biggest verified improvement

NSE -0.015 - 0.153
KGE -0.177 - 0.314
PBIAS -64.1% > -18.2%

locked verification passed

exploratory

blocked: below research-grade skill
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What generalizes beyond SWAT+?

A reusable pattern for agent-governed scientific workflows

The transferable standard
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Takeaway

1 Agent-operable end-to-end SWAT+ workflow from a single gauge ID: no QGIS, no manual
stitching.

2 Runtime gates, locked verification, and provenance decide every claim: not the agent, not a
metric.

3 11 basin evidence rows, including refusals, are machine-readable, traceable, and audit-
backed.

We measure success not by how many basins pass, but by whether every claim — and
every refusal — is backed by evidence an agent cannot fake.



Install, docs & reproducibility

Open source, pip installable, and documented end to end.

1. Install from PyPI
plip install swatplus-builder

2. Readthe docs

Scan the QR for install guide, quickstart, APl notes, and workflow

examples.
3. Runone command Full documentation
swat workflow run --usgs-id <id>\ ai-hydro.github.io/swatplus-
--model-family full --json builder

scan = install, quickstart, APl docs

4. Inspectevidence

Review evidence_summary.json for allowed / blocked claims.

PyPI: pypi.org/project/swatplus-builder Source: github.com/Al-Hydro/swatplus-builder Python 23.10 - SWAT+ engine

Questions: vmerwade@purdue.edu or mgalib@purdue.edu
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What can | help you with? ©

Hydrology research, coding, data analysis, model building — Just ask.
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Install, docs & reproducibility

Open source, pip installable, and documented end to end.

1. Install from PyPI
plip install swatplus-builder

2. Readthe docs

Scan the QR for install guide, quickstart, APl notes, and workflow

examples.
3. Runone command Full documentation
swat workflow run --usgs-id <id>\ ai-hydro.github.io/swatplus-
--model-family full --json builder

scan = install, quickstart, APl docs

4. Inspectevidence

Review evidence_summary.json for allowed / blocked claims.
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