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The. Stakes:  Why  Predicting River Flow
Matters

$25B IN U.S. FLOOD DAMAGES
(2023)

IMPACTS: HOMES, FOOD SYSTEMS,
INFRASTRUCTURE, EMERGENCY

RESPONSE
CLIMATE SHIFTS = CHAOTIC

RAINFALL PATTERNS
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Our Goal: Predict  River
Flow Before It Happens

PREDICT NEXT-DAY STREAMFLOW FOR 25 U.S.
BASINS

USE 30 DAYS OF PAST CLIMATE DATA
MODEL REGIONAL RIVER CONNECTIONS WITH

GNNS 3



Meet  CAMELS:  Our
Climate+Streamflow
Dataset

671 U.S. RIVER BASINS (WE USED
25 WITH COMPLETE RECORDS)

30+ YEARS OF DAILY DATA
VARIABLES: PRECIPITATION,

TMAX/TMIN, SOLAR RADIATION,
VAPOR PRESSURE, STREAMFLOW

30‑DAY ROLLING CLIMATE
WINDOW USED AS MODEL INPUT
TARGET: NEXT‑DAY STREAMFLOW

PREDICTION
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Understanding GNNs: Teaching AI
to Learn from Connections

GNN’S LEARN FROM RELATIONSHIPS,
NOT JUST INDIVIDUAL POINTS

RIVERS AREN’T ISOLATED , GNN’S
CAPTURE HOW ONE BASIN AFFECTS

ANOTHER
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Turning Rivers into a Graph Neural Network

NODES = BASINS
EDGES = NEARBY BASINS (K-NEAREST NEIGHBORS)

FEATURES = CLIMATE VARIABLES OVER 30 DAYS
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FROM DATA TO PREDICTIONS: BUILDING THE STREAMFLOW PIPELINE

LOAD AND CLEAN
30-DAY

WINDOWS OF
CLIMATE DATA

JOIN WITH
STREAMFLOW
LABEL (NEXT

DAY)
CREATE A DAILY

GRAPH
SNAPSHOT
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How the GNN Sees the River System

8Graph representation of the 25 basins used by the GNN.



Prediction Results: Did It Work?
TRACKED REAL STREAMFLOW PATTERNS

CAPTURED RAINFALL SPIKES AND DRY PERIODS
 UNDERSTOOD UPSTREAM AND DOWNSTREAM EFFECTS
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Prediction Results: Did It Work? (Pt.2)
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Each node's color and size reflect the magnitude of streamflow.



What We Learned from the River
CLEANING REAL DATA

IS ESSENTIAL
GNNS ARE POWERFUL

FOR SPATIAL DATA
TEAMWORK MADE THE

PROJECT POSSIBLE
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The Future of Flood
Forecasting

TRY NEW GNN ARCHITECTURES (GRAPHSAGE, GAT)
PREDICT MORE DAYS AHEAD

EXPAND TO MORE BASINS
REAL-TIME SYSTEM POTENTIAL
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Thank you for
your time! We
look forward

to your
feedback and

questions.

Jordan Johnson
Texas Southern University

Chemistry Major, Biology Minor
Rising Senior

📧 : j.johnson2820@student.tsu.edu

Mya Tolbert 
University of Arkansas at Pine Bluff

Biology/ Pre-Dentistry
Rising Senior

tolberm5979@uapb.edu 📧 : 


