Examining the sensitivity and impact of anthropogenic climate change on
North Atlantic major hurricane landfall drought and activity
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because the drought years occurred during relatively warm years,
an increase 1n anthropogenic forcing will increase the frequency
of long droughts.

Control Experiments

Observation
North Atlantic recorded data (NOAA and NHC), 1900-2015

1990 Control

Climate conditions beginning at a 1990 level taking anthropogenic
forcing into account, 300-year simulations

1860 Control

Climate conditions beginning at a 1860 level without anthropogenic
forcing taken into account, 1200-year simulations

Model Use

GFDL HiFLOR (High- Resolution Forecast-oriented Low Ocean
Resolution)

Atmosphere: 25 km, L32

Ocean: 100 km L350
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We computed length of years during which no MHL occurred
and how often these different drought lengths occurred. For each
group using all 6 buffers focusing most closely on the 200 km
buffer because of its similarity to observational data.

Because each group has a different simulation length, data was
collected in 116-year moving means for 1990 and 1860 control,
and error bars (max, min) were added to plots.
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(C) Major Hurricane Landfall Drought Frequency (buffer=200km)
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Fig 4. Frequency of cumulative drought length for (a) 0 km buffer
distance, (b) 500 km buffer distance, and (c) 200 km buffer distance.

the exponential regression curve.

Cumulative Drought Length at Which 1860 Control
Surpasses 1990 Control
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As buftfer distance increases, the
cumulative drought length at
which the 1860 control passes the
1990 control decreases
exponentially.

The model underestimates
MHL events, over predicting
MHL drought.

Anthropogenic forcing is not
associated with increased
frequencies of long MHL
droughts.

run through these buffers and compared to recorded data.

(a) No buffer distance closely estimates landfall hurricanes. They all
overestimated.

(b) The 200 km buffer most closely estimates MHL to referenced
observational data.

(c) MHL frequency and drought depend on the buffers.
All 6 “buffers” are run through the HIFLOR model (with an 1860
control dismissing anthropogenic forcing and a 1990 control taking

anthropogenic forcing into account) to determine how anthropogenic
forcing influences the frequency of long MHL droughts.

(a) All buftfers indicate that 1860 control either passes or illustrates similar
trends to 1990 control with regards to frequency of long droughts.

(b) The high-resolution model underestimates MHL frequencies.

(¢) Anthropogenic forcing 1s not associated with longer MHL droughts.
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