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context

o CHARACTERIZED BY
THE MAGNITUDE,
DURATION,
FREQUENCY, G TIMING
OF HIGH & LOW FLOW
CONDITIONS

o AQUATIC BIOTA
DEPEND ON NATURAL
FLOW REGIMES
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fime

data from Eng (2018)
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context

o HUMANS ALTER
NATURAL FLOW REGIMES
IN MANY WAYS

o MANY OF THE NATION'S
STREAMS G RIVERS ARE
FLOW-ALTERED

USGS
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knowLedge

aonfcmPoran’

> PREDICTION AT UNGAGED
STREAMS
> SHORTER-TERM CONDITIONS
(DYNAMIC) climate + land-vse
> FORECASTING FUTURE FLOW e FUT"RE 2 [
ALTERATION FLOWS
o VULNERABILITY OF AQUATIC
BIOTA TO FUTURE FLOW

ZUSGS
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Puget Sound @55
Columbia basin
Cold

dry, warm summer

no dry season, cold summer

Desert Southwest
Upper Colorado basin
Arid

steppe

desert

Priority Ecosystem Studies landscapes

Great Lakes

Humid continental
Mild summers

Chesapeake Bay
Humid continental
Hot summers

Gulf of Mexico @—&
Mobile basin
Humid subtropical

SCieNce
oBjecTives

o PREDICT STREAMFLOW
ALTERATION AT ALL
STREAMS 1980-2100 BASED
ON CLIMATE & LAND-USE

o IDENTIFY THRESHOLDS IN
FISH RESPONSES T0 FLOW

o ASSESS VULNERABILITY
OF FISH COMMUNITIES TO
FUTURE FLOW ALTERATION

a USGS
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ecoLogy [
team

o LOCAL EXPERTS ON
MULTI-AGENCY FISH
DATASETS

o INFORMED BY &
CONNECTED WITH

LOCAL PARTNERS

o COLLABORATE ON
ECOLOGICAL FLOW
VULNERABILITY
ASSESSMENTS

ZUSGS
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FiSH
DATASeTsS 50,000 >50 450 > 15,000

sampling events agencies species stream reaches

o HARMONIZING

MULT-AGENCY FISH
DATASETS ACROSS
REGIONS 3
> STANDARDIZATION OF A
TAXONOMY, SAMPLING B 5o
METHODS, & MANY WRANGLER

MORE! 4

ZUSGS
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LocaL
parRtners

o WHAT ARE YOUR CONCERNS
ABOUT CLIMATE &
LAND-USE CHANGE EFFECTS
ON STREAM FLOWS &
FISHES?

TRIBAL KN,

GOVERNMENTAL Yec

NON-GOVERNMENTAL - - L%Vco
CALE =4 e

LOCAL ¢ean emmons

STATE EESC N’

REGIONAL (semmons@usgs.gov) ’”G v
NATIONAL SNOW! gALL
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effects of climate & land-vse on the duration & magnitvde of
low flows

ohang:»; to flow regime affect persistence of coldwater rofugja
expansion of invasives n&g.aﬁ\/&h’ affects native fishes

ﬂooding_f( sea level rise on tribal landg

variation in climate & land-vse among._ phySiographic- regions ¢
longitvdinal gradients

effects of deforestation & increaging. development on high ¢
low flows

;pwning Yung are fragmenfed by damg ¢ flow alteration
vivers are drying_ ot ¢ dewatering. more often



geospatiaL

o NATIONAL HYDROGRAPHY
DATASET VERSION 2
(NHDV2) CATCHMENTS &
WATERSHEDS

o SUMMARIZE MASSIVE
AMOUNTS OF DATA

o LEVERAGE EXISTING
TOOLS/SCRIPTS INTO
REPRODUCIBLE WORKFLOWS

ZUSGS
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o WETTER ENVIRONMENTS

VARIES
SEASONALLY

DRIER SUMMERS

a USGS
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o MORE DEVELOPED, LESS
FORESTED ENVIRONMENTS

o AGRICULTURAL EXPANSION
VARIES BY SCENARIO

a USGS
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hydroLogy

o IDENTIFY PREDICTOR
VARIABLES FOR FLOW

MODELS
o PREDICT FLOW METRICS

AT GAGED & UNGAGED
REACHES 1950-NOowW

o FORECAST FLOW
METRICS NOW-2100

ZUSGS
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FLOW MODeELS

o MACHINE LEARNING
MODELS TO PREDICT
MONTHLY FLOWS 1980-2020
AT ALL NHDV2 REACHES

o QUTPUTS ARE MONTHLY
MINIMUM, MEAN, MAXIMUM
FLOW

o FORECAST MONTHLY FLOWS
WITH FUTURE SCENARIOS
2021-2100

a USGS
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FLOW MODeELS

o AGGREGATE MONTHLY
FLOWS TO CHARACTERIZE
FLOW REGIME COMPONENTS

o MONTHLY OUTPUT ALLOWS
FOR DYNAMIC, RATHER THAN
STATIC LONG-TERM, FLOW
METRICS

ZUSGS
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o IDENTIFY THRESHOLDS
IN ECOLOGICAL
RESPONSES T0 FLOW

o PAIR THRESHOLDS
WITH FLOW FORECASTS
10 ASSESS FUTURE
VULNERABILITY

a USGS
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reference fish

< samples to

confemporary
flow predictions

2,

determine
thresholds in
fish
responses
fo flow

N
J‘é’hwmﬁ‘\“\\
endpoints informed by partner needs

F < Ji

VULNERABILITY
INDEX

low high

vulnerability

use forecasts to identify
vulnerable streams as those

where future flow may
surpass ecological thresholds

J
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(so far...)
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