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Flatfile

● Excel files dissemination

● Manual filtering and lookup

● Static, offline analysis

SGMD Search & EQSIM-Vis

● Interactive web exploration

● Map-based site selection

● Pre-rendered plots and 

locations

EQSIM Agent

● Interprets flexible NL requests

● Interactive selection on map

● Dynamic multi-step workflows

● Follow-up questions

● Deterministic tools for 

correctness 

Common user task: find the subset of ground motions relevant to my site, fault, and 

engineering question.

Goal: Move from “where is the data?” to “show me the sites, spectra, and motions that 

answer this question.”

From Static Data Products to Conversational Workflows



Plain Language In, SGMD Products Out

The LLM does not directly compute the scientific answer. It proposes actions, while EQSIM Agent 

validates and runs deterministic tools.

User question

“Find Hayward sites with 

PGA > 0.8g within 5 km of 
the R4 fault.”

LLM interprets

Identifies intent, needed 

filters, and the next EQSIM 
tool call.

EQSIM tools execute

Query SGMD data, validate 

inputs, compute results, 
and build plots.

Output

Text, map, plot, 

warnings, errors.

LLM

Language, planning,

and summarization

EQSIM Agent Runtime

Validate, execute,

package results

SGMD Data + Tools

The evidence source,

not the model memory



System prompt                   (~600 words)
You are EQSIM Agent, an assistant for 
exploring EQSIM datasets … 

Tools (24 tools, ~7000 words)

● get_realization_names(...)
● find_locations_with_conditions(...)
● ...

Previous questions and answers
Q:What realizations are available for Hayward Fault?

A: R1, R2, …

…

User question

Find sites with PGA > 0.8g and within 

5km of the fault in Hayward R4.patch.

LLM

Instructions sent to LLM
Tool Call
● find_locations_with_conditions
● fault=Hayward,realization=R4.patch, 
condition=[PGA>0.8g AND rjb<=5 km]

LLM generates next action

Validate

Execute

Package result 

Agent runs tool

47 matching sites found: ...

Ready for map or plot

LLM assembles answer
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EQSIM Agent Web Interface



Demo Part 1: Mapping and Plotting



Demo Part 2: Spectra Similarity Search



Trust Boundary: LLM for Intent, Tools for Evidence
LLMs are non-deterministic prediction models: they can generate confident but factually incorrect results 

(hallucinations). In EQSIM Agent, data access, filtering, calculations, and plots are executed by deterministic tools 

with validated inputs and structured outputs.

User Question

Plain-language SGMD 
request

⇨
LLM Interprets

Intent, tool choice, 
workflow steps, when 

to stop

⇨
Tools Execute

Query, filter, compute, 
plot, export

⇨
Grounded Output

Map, compare, site 
list, warnings, errors

LLM is useful for

• Translating natural language questions

• Selecting tool to use

• Summarizing tool outputs

EQSIM tools are responsible for

• Reading SGMD/EQSIM datasets

• Spatial filters and comparisons

• Producing maps, plots, downloads

Guardrails

• Validate tool arguments

• Use actual data, not model memory

• Bound workflow length and runtime

Guardrails reduce risk, but they do not 

eliminate the need for review.
Ambiguity can be a problem. LLM can hallucinate parameters.



Thanks!

Question?

Houjun Tang

htang4@lbl.gov



Backup slides
Demo Part 1

















Spectra Similarity Search
Demo Part 2
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