A Robust Null Hypothesis for the Role of the
Tropical Pacific in Driving Megadrought in
Western North America



Is the record of megadrought in
western North America consistent
with the linearly-forced,
stochastically-damped paradigm!?



Is the record of megadrought in
western North America consistent
with the linearly-forced,
stochastically-damped paradigm!?

Yes.



Is the record of megadrought in
western North America consistent
with the linearly-forced,
stochastically-damped paradigm!?

Yes.
No.



Is the record of megadrought in
western North America consistent
with the linearly-forced,
stochastically-damped paradigm!?

Yes.
No.
Maybe...






What do we agree on?

(I) Megadroughts have happened.

(2) ENSO has a major influence on drought in Western North America (WNA).
(3) Late 20*" century is “well observed.”



What do we agree on?

(I) Megadroughts have happened.

(2) ENSO has a major influence on drought in Western North America (WNA).
(3) Late 20*" century is “well observed.”

- We assume: different combinations of internal modes would be possible
without changes to the boundary conditions.



What should we expect?
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AR(Il) Model:

No role for ENSO
No spatial “structure”

“Proxy”




We want

* Test stochastically-forced, linearly damped
paradigm (Hasslemann)

* But, accommodate:
ENSO
Spatially-correlated “noise”
Autcorrelation
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How has the LIM been applied?
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How has the LIM been applied?
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How has the LIM been applied?

b) North Pacific eigenmode (2nd)
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How has the LIM been applied?
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How has the LIM been applied?
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Defining the state vector
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Defining the state vector
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23 Pcs (90% of variance)
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Low order model
of dynamics,
Empirically based
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Consistency with observations

NINO34 (JFM) - PDSI (JJA) Correlatlons
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Consistency with observations
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Definition of megadrought
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“Worst” megadrought from NADA
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SST Anomaly (°C)
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Can’t rule out
“ENSO + Noise + Autocorrelation”
(e.g., linearly damped,
T stochastically forced)

10 20 30 40 50 60 70

80 90 100
DAI (%)
CDF of WNA drought area index
with SST-linked subspace of LIM
Can rule out
“ENSO — only”
10 20 30 40 50 60 70 80 90 100

DAI (%)



The road ahead...
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What do we agree on?

(I) Megadroughts have happened.

(2) ENSO has a major influence on drought in Western North America (WNA).
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—> The distribution of variance across the power spectrum helps inform
megadrought risk



Megadrought risk in different noise models
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Megadrought risk in different noise models
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