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Sources of uncertainty in Upper Colorado River Basin climate projections

Upper Basin Projected Temperature Change vs. 1971-2000, RCP4.5
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Sources of uncertainty in Upper Colorado River Basin climate projections

CMIP6 projections and uncertainty sources
Upper Basin Projected Temperature Change vs. 1971-2000, RCP4.5
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Sources of uncertainty in Upper Colorado River Basin climate projections

Upper Basin Projected Temperature Change vs. 1971-2000, RCP4.5
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Sources of uncertainty in Upper Colorado River Basin climate projections

Upper Basin Projected Temperature Change vs. 1971-2000, RCP4.5
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Prospects of model weighting




Prospects of model weighting
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Prospects of model weighting
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Prospects of model weighting
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Prospects of model weighting: temperature
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Prospects of model weighting: temperature

Temperature
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Prospects of model weighting: temperature
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Prospects of model weighting: temperature
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Prospects of model weighting: temperature

Temperature
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Prospects of model weighting: temperature

Combined constraint
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Prospects of model weighting: temperature

Combined constraint
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Prospects of model weighting
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Prospects of model weighting: precipitation
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Prospects of model weighting: precipitation
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Prospects of model weighting: precipitation

Anthropogenic Aerosols Contribute to the Recent Decline in
Precipitation Over the U.S. Southwest L post-1980
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Prospects of model weighting: precipitation
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Prospects of model weighting: precipitation

Anthropogenic Aerosols Contribute to the Recent Decline in
Precipitation Over the U.S. Southwest L post-1980
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Prospects of model weighting: precipitation
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Prospects of model weighting: precipitation

Sensitivity of LFC2-caused PRECT Trend to LFC2 Trend
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Prospects of model weighting: compound statistics

Attributing Compound Events to Several proposed tests to determine
Anthropogenic Climate Change “fit for purpose” of models

Jakob Zscheischler and Flavio Lehner

b) Past climate
—— Present climate

Precipitation

Temperature

Zscheischler and Lehner (2021, Bull. Am. Met. Soc.); see also Zscheischler and Fischer (2020, Weather & Climate Extremes)
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Prospects of model weighting: compound statistics

Attributing Compound Events to (c) Correlation of detrended
Anthropogenic Climate Change temperature and precipitation
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Prospects of model weighting: compound statistics

Attributing Compound Events to
Anthropogenic Climate Change

Jakob Zscheischler and Flavio Lehner

b) Past climate
—— Present climate
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Lehner et al. (in prep.)
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Prospects of model weighting
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Prospects of model weighting
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Simple reservoir model application

Water Balance Model — Barsugli09

Lees Ferry Natural Flow

Climate Change

Evaporation varies

with reservoir level;
1.4 MAF declining to
1.1 MAF

Lower Basin
Consumptive Use

+ Mexico Delivery +
losses: 9.6 MAF

(15.0 MAF)

Upper Basin Consumptive
Use: 4.5 MAF

Powell-Mead Intervening
flows (0.8 MAF)

X

2

Q.

No infiltration losses, bank
storage in near-equilibrium’

Initial Net Inflow = +0.4 MAF

Barsugli and Lukas (2010, Western Water Assessment)
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Simple reservoir model application

Reservoir model

Precipitation Precipitation

sensitivi

Temperature

Temperature
sensitivity

E ) Evaporation

Demand Q

«—(R - —(Q

Release

Storage

Inflow
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Simple reservoir model application

Reservoir model

Precipitation .

Validation of recent
runoff trends in Earth
System Models (poster)
Hanjun Kim

Precipitation

sensitivity

E ) Evaporation
Demand

Inflow

B T

Storage

Release
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Projections
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Projections
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Projections
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Conclusions

* Progress on constraints of regional climate change with help of
large ensembles

 Exploring constraints in practical applications

« Caveats remain regarding model bias understanding
Global temperature trends
SST-affected teleconnections
Land-atmosphere coupling

Climate Variability, Change, and Impacts

LEHNER RESEARCH GROUP - EARTH AND ATMOSPHERIC SCIENCES, CORNELL UNIVERSITY

Contact: flavio.lehner@cornell.edu

37


mailto:flavio.lehner@cornell.ed

Extra

38



Projections
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Projections

Actual T, actual P

100

Observations 1950-2023

AP (%)

0.2

100

50 r

AP (%)

Constraine onstrained P

10.8

10.6

10.4

Risk of
<20% storage

0.2

8 10
Temperature constraint

is main effect

40



Prospects of model weighting
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Simple reservoir model application

Validation of recent runoff
trends in Earth System
Models (poster)
Hanjun Kim

Reservoir model

Runoff sensitivities:
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Milly & Dunne (2020, Science)
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Projections with Single Model Initial-Condition Large Ensembles
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Projections with Single Model Initial-Condition Large Ensembles
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