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Methods
LELG SN (5 1Dy D [t N.atural 0l I.)e.rioqic = ENSO and Precipitation: Followed procedures of Goly &
decrease of lake-level from a lake-bed sinkhole draining into

. Teegavarapu (2014) by analyzing the significance of the difference
the aquifer (FDEP) in precipitation totals and extremes between El Nino and La Niha
months

= Totals: Kernel density functions, used to identify a difference in

= In Tallahassee, there are 5 sinkhole lakes

= Qccurrence of a sinkhole can be influenced by Dry Season (Nov-Mar) EI Nino vs La Nina Figure 4: Kernel density El Nino — La P-value

groundwater level fluctuations, with increasing sinkhole Ennesyeseall f.nctions of the monthly Nina Difference el .
occurrence being related to lower groundwater elevation EYXTCER total precipitation during (mm) the total precipitation occurring between ENSO phases

(Wilson & Beck, 1992; Aurit et al., 2013) the dry season (November = Extremes: Used Lilliefors and Jarque E?ra tests on RX1 dataset
Fluctuations of groundwater level can be influence by through March) for all El Dry to verify normality of both datasets (Lilliefors, 1967; Jarque &
precipitation, with more precipitation leading to rising N Season Bera, 1987). If the variance of a dataset were said to be
groundwater levels in the long-term (Kotchoni et al., months. The most notable significant different, then the Satterthwaite’s modified t-test
2018; Lucon et al., 2020) trend is the approximate Wet was used, if they were not then the two-sample t test was used
o5 mm difference in peaks Season to test the significance of the difference (Satterthwaite, 1946)
between the El Nino Total = ENSO and Groundwater: Followed procedures of Kuss &
function and the La Nina Gurdak (2014) to pre-process the groundwater elevation time
function. This t.rend Was series to remove noise and long-term anthropogenic signals.

not present while looking = Singular Spectrum Analysis (SSA) was utilized to decompose

at wet season months. Tab1.e 1: The difference in averaged RX1 extreme and recompose the data to create reconstructed components
precipitation across the dry season, wet season, and total

Ip1tation

El Nino Southern Oscillation (ENSO): Climate

teleconnection pattern caused by the fluctuation of sea

surface temperatures in the eastern equatorial Pacific, which

holds significant influence over weather patterns thousands

of kilometers away (NCEI)

= Intensity/amount of precipitation can be influenced by the . . :
phase of ENSO. In Florida, increased wintertime 200 300 400 year between the phases of ENSO (El Nino — La Nina) (RCs) that repI:esent the dl.ff.erent.frequel.lmes, oscillatory
precipitation is often seen with an El Nino phase Monthly Total Precipitation (mm) and their respective P-values showing the significance modes, and noise of the original time series.

compared to a La Nina phase (Goly & Teegavarapu, 2014) These RCs are tested against a red noise null hypothesis and

filtered to only include those components on the same time
= The above referenced papers studies this connection on scale as ENSO (2-7 years).

regional/state scales
= This research aims to take these results and verify them on
a smaller spatial scale |
= This research also aims to further the connection between _ Figure 5: ENSO (amplified by a scale of 10 to more accurately visually

ENSO and groundwater fluctuations to include its impact compare trends) plotted next to the normalized departures of
on sinkhole occurrence | groundwater elevation at the Lake Jackson well in Northwest

AL | il Tallahassee. The dashed lines represent the thresholds for an El Nino or COHCIUSlODS
VAR [ A n ¥l M La Nina episode. When ENSO anomaly exceeds 0.5 deg C, that is an El
L A Bl Nino phase; When ENSO anomaly exceeds -0.5 deg C, that is a La Nina ENSO and Precipitation:
phase. * Found significant difference in precipitation totals/extremes between
phases of ENSO in Tallahassee, FL
= ENSO: Nino-3.4 index measures the sea surface = Verifies the results of Goly and Teegavarapu (2014) on a smaller spatial
temperature anomalies along the equatorial Pacific from scale.
the dateline to the South American coast (GCOS WG-SP) ENSO and Groundwater:
Nino Index Regions (SST) * Found a peak of explained percent variance at a period of 5 years, which is
within the range of ENSO-like cycles
= Suggests 82.49% of the variance is seen can be attributed to 5-year
cycles
= Periods above 9 years have explained percent variances above 100%, which
just suggests that the filtering was successful in excluding components
with frequencies beyond ENSO-like cycles

Kemel Density Estimation

Prec

Percent variances are calculated according to different time
ENSO (10*1) and Groundwater at Lake Jackson Well scales to determine how much of the groundwater departure
variances is a result of ENSO-like cycles
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Figure 1: Location along the

“ equatorial Pacific where
T , : temperature anomalies are -
: ; : N o enstred for ENSO SSA of Groundwater Normalized Departures

Figure 6: Reconstructed components (RCs)
resulting from singular spectrum analysis (SSA) of
the groundwater elevation normalized departures
time series. RCs are the “building blocks” of the
original time series, whereas they represent the
different oscillatory periods and noise. The sum of
| k . the RCs equals the original time series. Each different
o el | \ d l ‘

colored line represents a different RC. Re fe 1Cl11CCS
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Precipitation: Total monthly e o
precipitation collected from /A Tallshasso Infornational Aiport ¢
Tallahassee Regional Airport g ilatasios
(Florida Climate Center). |
Extreme monthly precipitation
used RX1, which is an index
describing the maximum 1-day ‘
Figure 2: Geographical

prempltatlon for a slven month location of the weather station

(Donat et al., 2013) where precipitation data is
recorded

Groundwater: Used groundwater elevation from several
Tallahassee wells to obtain a larger temporal
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