Intrinsic century-scale variability in tropical Pacific SSTs
and their influence on southwestern US hydroclimate
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Or...
How often does El Nino bring extra rain to

the Southwest United States?




U.S. Drought Monitor June 28, 2022

W (Released Thursday, Jun. 30, 2022)
eSt Valid 8 am. EDT

Intensity:

|:] None

|:] DO Abnormally Dry
|:| D1 Moderate Drought
|:| D2 Severe Drought
- D3 Extreme Drought
- D4 Exceptional Drought

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go fo
https://droughtmonitor.unl.edu/About.aspx
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25 million people rely on Lake Mead for water
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Winter 2015/16 SST Anomalies
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What is the baseline for the inherent variability in the

teleconnection strength?




Southern Oscillation Index (SOI)
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Model-to-model Correlation Variability
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Linear Inverse Model (LIM)

dx
dt

State Vector
(SSTs, PDSI, etc.)

Noise vector

LIX + n

Linear Deterministic Feedback Matrix
(trained on seasonal dynamics)




Observational Datasets
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Palmer Drought Severity Index??




We take this 50-year period and get 1000

century-long monthly time series




Correlation

0.7 1

-0.1

LIM Nino3.4/SWUS PDSI Correlation

== | |[M Mean Correlation

0

100

200

300

400 500 600 700 800 900 1000
Realization

LIM
1000 realizations

Each realization is a century
long

Ensemble average = 0.35




How does this compare to climate models?
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So,

How often does El Nino bring extra rain to
the Southwest United States?




So,
How often does El Nino bring extra rain to
the Southwest United States?

About 30% of the time...ish
And also, maybe never?




Questions?







We need the LIM to:

* Capture ENSO Variability: I:l

 Capture teleconnection correlation pattern: I:I

* Capture tropical Pacific SST and WUS PDSI variance: |:|
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NINO34 (JFM) - PDSI (JJA) Correlations
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We need the LIM to:

* Capture ENSO Variability: I'_"I

 Capture teleconnection correlation pattern: | \/ |

e Capture tropical Pacific SST and WUS PDSI variance: I:I
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