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In California, thousands to tens
of thousands of unsheltered folk
are living along streams.
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Throughout the 9-County SF Bay Area

Unhoused
People

Who are unhoused folk living &
along streams?

What is their vulnerability to
wind, rain, & flash floods?

Droughts Instream

Do we even know what kinds of & Floods Habitat
streams we have? What habitats
we have? What flood regimes

we have?

Project Team: UC Davis, SJSU, RCDs (Napa, Contra Costa, and North Santa Clara), UC ANR, and SafeR3



Camp social survey

Camp condition
observational survey

Camp trash survey

Pollution, public
transit, and land-use
context of camps

Predictions of
encampment, habitat,
and flood probabilities

per 200-m stream
interval

Socio-ecological
vulnerability &
resilience assessment

Compound rain & wind
extreme events 1982-2022,
2034-2066, 2067-2099

Stream geophysical surveys,
regional stream classification,
and ML prediction of type for
all 200-m stream intervals

Mechanistic studies of fish
habitat and flooding among
stream types




" Population is 42,225
individual 200-m
stream intervals
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Study streams in blue. Geophysical sampling sites in yellow. Known stream- S|de encampments in black.
Machine learning stream type label sites in brown. High-resolution survey sites in red.



Insights from 300 Interviews With Residents

Climate & Natural Hazard Awareness?

- Many do not actively seek information about
weather, ‘take it as it comes’.

- Most never received early warning about
heatwave or flash floods, only word of mouth.

- Almost none have gone to a cooling center or
warming center to protect themselves against
extreme weather events.

- Spend more time in local stores when it gets
really hot and they spend more time in their
tents when it’s raining

. Living with floods: putting pallets under tents,
adding tarps, moving to higher ground

- Almost everyone has experienced a fire.

Analysis by Prof. Costanza Rampini & Abby Espinosa-Gonzalez Bellolio




Hotspot Clusters of Windy Storms and Socioeconomic Risk

Rain risks

Wind risks

Drives people into ad hoc sheltel
on site.

Mud widespread; fall hazard
Drives flash floods.

Vaolville

Cluster Types
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DUNRIGAN

» ML-guided, “human-in-

Analysis by Dr. Zhihao Wang “ saq
RS R . N the-loop™ site selection.

CAA Ay

» 164 sites mapped
» © artificial stream types
» 6 natural stream type
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A4 — Large canal. Deeply entrenched, wide, natural bank

A1 - Armored channel composition, plane bed, fine sediment

A2 — Bank-protected river. Steep, artificial bank composition, mixed- A5 — Bank-protected canal. Gentle slope, artificial bank
size natural bed composition including coarse sediment composition, and fine bed sediment

A3 - Naturalizing canal. Deeply entrenched, wide, natural bank A6 - Ditch. Low to moderate entrenchment, gently sloped,
composition, strong bed undulations, coarse bed sediment natural bank composition, plane bed, fine bed sediment



https://maps.app.goo.gl/zkk5VLRJoEA6xkQE8
https://drive.google.com/drive/folders/11A9opUUX8rq3Cb4oaEkujOVbLGRMpN8J?usp=drive_link
https://maps.app.goo.gl/bxXaDF7wZjkkmMWk9
https://drive.google.com/drive/folders/1-umPQ1dp7BcwUDKWIOCwc_3iShiDAEqR?usp=drive_link
https://drive.google.com/drive/folders/1DM8oKgrimfgt7asS9FqrTQunxysWYdKo?usp=drive_link
https://maps.app.goo.gl/6wg1JbTCASNPgyRY7
https://drive.google.com/drive/folders/1VZPV-0vYMvoGS0AB8jM__LAtlA95qqcj?usp=drive_link
https://maps.app.goo.gl/SFFEUW8Sh7SEQEY89
https://drive.google.com/drive/folders/1lrlPs57NktqKqBGutxhxWtESrWa7uen0?usp=drive_link
https://maps.app.goo.gl/6t6SdQo7AeYzTXch8
https://drive.google.com/drive/folders/1io4HxqHTQT_YxiCt9pOyEc3POIEF6OAR?usp=drive_link
https://maps.app.goo.gl/nxFLDMGQTZojR3QE7

N1 — Headwater steep stream. Highly confined, steep,
gravel-to-boulder sediment, and strong undulations

N4 — Entrenched riffle-pool stream. Partially confined, moderate slope,
deeply entrenched, gravel sediment, bed undulations

N2 — Lowland small stream. Unconfined, low-slope, fine
sediment, strong bed undulations; may have poorly-defined

N5 — Valley floor riffle-pool stream. Partial to low confinement, moderate
to low entrenchment, gravel sediment, and bed-elevation undulation

TSRS

N3 — Mountain stream. Confined, moderate slope, gravel
sediment and strong undulations

N6 — Large, entrenched lowland stream. Large unconfined valley, deeply
entrenched, low slope, wide/deep, strong bed undulations, & fine sediment



https://drive.google.com/drive/folders/1tQAFBcfwj4qzvvLEMBpTqVgixHgqV-gN?usp=drive_link
https://maps.app.goo.gl/Kr5hsRErjbW5Xfgw8
https://drive.google.com/drive/folders/1dFlPIpNv8-7sLSBiNQDY8zvZ4zaUcg1j?usp=drive_link
https://maps.app.goo.gl/f29QXhJVRDj8yU7j6
https://drive.google.com/drive/folders/1XMJtGQyB8tDNWdFXWHlPRhCNnGiqQLJk?usp=drive_link
https://maps.app.goo.gl/Fn4Q7Ezp8SaoT5hS7
https://drive.google.com/drive/folders/10Esd6ffOJJB7YgO0Qm4HIZFp4lbJ4J1u?usp=drive_link
https://maps.app.goo.gl/8JN5ky4UtPC7dUZWA
https://drive.google.com/drive/folders/1yhlJCDG8ER0rE8Bo1vDrVw0PQZLUj9Nt?usp=drive_link
https://maps.app.goo.gl/RLiZLugJ3PhMFn626
https://drive.google.com/drive/folders/1-ZP-mvNkr0XrQYWzQ1VhnL-VOg1pqfKp?usp=drive_link
https://maps.app.goo.gl/yoHokmNfF4LmgVve6

Random Forest Algorithm

« 42,225 sites to predict

« 2,324 training labels (5.4%)
« 168 predictor variables

 10-fold cross-validation

(Preliminary)

Prediction Performance

» Cross-validation accuracy = 0.96
« Bootstrap random labels = 0.02
« Important variables:

 DEM slope, valley width,




Ratio of Occupation of Stream Type by Camps To The Availability of Each Type

Avoided

23 camps, 35904
stream intervals




Ratio of Occupation of Stream Type by Camps To The Availability of Each Type

Armored
Channel

Large, Entrenched
Lowland Stream

Artificial Stream Types

Natural Stream Types




Camps are 3 times more likely to occur in highly polluted areas
than would occur by random chance, >95% statistical confidence.
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4 Major Outreach Efforts

Extreme Wind-Rain
River Cleanup BMPs Storm Event
Education




Social & environmental groups need engagement regarding concerns
about what each other is doing and how to coordinate activities.
Leadership needed to foster team-building, perhaps from UC ANR.

Deploy stream dataset to produce systemic analysis of aquatic and
riparian habitats for environmental planning and hazard reduction.

Create a pipeline for generating products and services that people can
use to benefit from this project.

Promote pro-active services at camps, including trash management
systems, because clean-ups and tiny houses cost much more.
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