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Introduction

The coastal wetlands of Louisiana, the largest wetlands in the lower 48 states, comprise
~45% of the US.s continental wetlands (Gagliano et al., 1970; NOAA, 2010). This unique
ecosystem supports a diversity of plant communities, wildlife, and commercial interests
of regional and national importance (Twilley 2007; Engle 2011), and offers coastal
protection from the intense flood, storm surge, and wind events (Williams et al.,, 1999).
Since the 1930s Louisiana has lost ~1.2 million acres of wetland (Khalil et al., 2011), ~90
percent of the total coastal wetland loss in the U.S. (Couvillion et al., 2011). Models
predict future wetland and land loss in Louisiana of 1,329 km2by2050(Barras et al.,
2003). Anthropogenic activities have accelerated subsidence rates by decreasing sediment
delivery rates to the coastal areas (Kirwan et al.,, 2013). The lack of detailed information

concerning the long-term relationships between climate and environmental (e.g.,
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ecological and geologic) conditions makes distinguishing the effects of the natural and
anthropogenic drivers extremely difficult (Sasser et al, 2009; Visser et al, 2013), and
severely limits the ability of models to accurately capture the effects of future climate
change (Chambers et al, 2006; Faulkner et al, 2007). The sites include the Maurepas
Swamp Wildlife Management Area (cypress swamp), the Salvador Wildlife Management
Area (freshwater marsh), Little Lake (brackish/intermediate marsh), Golden Meadow

(saline marsh), and Port Fourchon (mangrove swamp) (Figure 1).

Result and Discussion

1) The Maurepas Swamp Wildlife Management Area (MSWMA)

(Freshwater swamp)

The MSWMA, located between Lake Pontchartrain and Lake Maurepas, is dominated by

bald cypress (Taxodium distichum), tupelo (Nyssa) and bottomland hardwood forests.
The majority of the MSWMA swamp has been degraded due to a combination of
anthropogenic and natural impacts (Ryu et al, 2018). The 59 cm aluminum push core
(WMA) and 363 cm vibra core (JOYCE) have extrapolated basal ages of ~ 150 years and
~5537+44 years BP, respectively.

Fresh march
intemiediate masth
Brsckish marsh

Safirwe (salfweatert marvh

Siamg

Land types
Cithses . Monmarth
. Wale

P initial stisdy sites
W Proposed study sites
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Houmky Pt dyar T Tud b
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hegetiabian Types
im Coastal Lotadiana n 2011

30 B0 T30 MILES
]

I
i i} 120 RILDMETERS

eT e

Figure 1. Initial and proposed study sites in coastal wetlands of Louisiana (shown as
stars). The study sites have classified into five habitat types; fresh swamp, fresh marsh,
intermediate/brackish marsh, saline marsh, and mangrove swamp.
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Results from WMA site, Previous NSF Support

This project, focusing on a Taxodium swamp located in the MSWMA, a site on the
western margins of Lake Pontchartrain, that is susceptible to inundation from storm
surges and fluvial and lacustrine processes, and has been heavily influenced by human
activities. Preliminary findings from the study, “Palynological and Geochemical Records
of Environmental Changes in a Taxodium Swamp near Lake Pontchartrain in Southern
Louisiana (USA) during the Last 150 Years” (Journal of Coastal Research, in press) uses
ecological, geological, geochemical, and hydrological records to reconstruct the site’s
environmental history since ~1860 AD. Our analysis indicates that the Taxodium swamp
was present at the site at least 150 years ago, and was replaced by Salix and other
bottomland hardwood trees and wetland herbs due to a decrease in water level around
AD 1940. While climate may have played a role, the hydrological change most likely
resulted from anthropogenic activities during the last 100 years. Two thin clay layers
embedded in the upper peat section were likely deposited from hurricanes Isaac (2012),
and Betsy (1969). Our findings suggest that human activities have altered wetland
hydrology and the associated ecology, with the «clay layers representing

hurricane-generated floods.

Preliminary Discussion of the MSWMA

Our preliminary findings suggest that the WMA site became drier around AD 1940
(Ryu et al, 2018) while the JOYCE site became more saline, transitioning from a
freshwater to an oligohaline environment over the last 200 years. The rapid replacement
of Taxodium with Salix at WMA and the establishment of Scirpus community at JOYCE
show clear evidence of hydrological and ecological alterations at both sites. Human
activity (e.g., a commercial logging, which starting around 1900, a railroad, built in 1853,
blocking the intrusion of Lake Pontchartrain water, and U.S. 51 constructed in 1926, and
flooding controls (Lopez, 2003) blocking drainages) are likely causes of decreasing water
depth and the increase in Salix and wetland herbaceous taxa in WMA (Ryu et al., 2018)
and preventing freshwater input from the Mississippi River. The increase in Cl/Br ratio
in JOYCE was likely related to the continued impoundment of marine flood waters
(Chambers et al., 2005), resulting from the construction of levees and commercial logging
around AD 1900 (Myers et al, 1995). While climate may have played a role, the
hydrological changes in both locations were most likely driven by anthropogenic

activities.
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2) Bay Champagne (BC), Port Fourchon, LA.

BC is a product of the Mississippi delta lobes (Coleman et al, 1998), interacting
between land and ocean, forming a shallow, semi-circular, shallow (<2.5 m), back-barrier,
enclosed marine impoundment, located southeast of Port Fourchon, LA. BC has
experienced a rapid shoreline retreat, dramatically affecting the distance from land to the
sea over time (Figure 2). The area surrounding BC is dominated by a dense A.
germinans forest, that has possibly replaced the pre-existing Juncus roemerianus (black
needlerush) and Spartina (alterniflora and patents) (cordgrass) communities (McKee et al.,
2012), in keeping with the general poleward expansion of mangrove communities in the
US. (Osland et al., 2014) Michot et al., 2010), likely as a result of warming temperature
(Krauss et al, 2014). Due to its extreme sensitivity to storm surge inundation and its
proximity to the Gulf of Mexico, BC is an excellent location for studying shoreline
retreat and storm overwash, as evidenced by visible overwash fans (Figure 2). The
combined effects of hurricanes Gustav and Ike in 2008 caused barrier breaching, beach
erosion, and extensive overwash deposits consisting of thick sand layers (Liu et al,
2011).

Preliminary Discussion of BC.

Our preliminary findings suggest that Avicennia has expended poleward, related to
global warming and RSL (McKee et al, 2004). Initial pollen analysis identified common
non-arboreal pollen (e.g., Gramineae, Amaranthaceae, Ambrosia, Cyperaceae), while A.
germinans pollen is present in top core, suggesting significant ecological shifts. The
elevated concentrations of Fe and Ti imply brackish marsh environments (McCloskey et
al, 2017), while an increase in Sr and Ca concentration suggests incursions of saline
waters (Ryu et al., 2018), and elevated Mn concentration implies unfavorable manganese
reduction phase (Beutel et al, 2008). Significant elemental concentrations of Br, Ca, and
Mn are possibly related to switching delta lobes (Coleman et al., 1998), RSL (Krauss et
al., 2014; McKee et al.,, 2012), and millennium-scale climate variations (Kemp et al., 2011).
The hydrodynamics and significant ecological shifts are likely related to major shifts in
the river’s course (Coleman et al., 1998) and shoreline retreat over time (Liu et al.,, 2011;
Naquin et al., 2014).

_26_



LA. Series of maps show geomorphological changes and visible overwash fan.
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Atk Ly oot ZE Ao x BFsta o2 JHA FAHORE <l

SYHAE ZaATh oldl GST AAA wF FH =YL 9 AT
FE At 53], GST 7|¥k wA A4 Z=29 7 (Hong and Stonier, 2015) GSTE %L%

gt we-gE BE /N (0lF Y, 2011; Demirci, Karaburun, and Kilar, 2013) & XL5%}2]

A B2 d77F IAFHAT. 8, 2AE GST9 22 A2 HaszzAe % =
Y AFE AAste FAEE(HWA, 2010; ©1X 3], 2016), LALEC] GST &8 7I5S &
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T ol B Adol Bag Zlo] Aol 1y aFA GST &§ ud T2
A AEE A SrEAY EAH Aoldl g olsirt A olok & Aojth. 53] A4
& gtgate] EAS oldsly] 9% FLF 84 F a—}uri(Hardwick et al, 2000), &A3t
WEAE AFTS fal A aEojor & Havt ¢

4 ztol o} #Hste] AH K AAHE = “}71 As A Aol AY EAo] A
Skl w X = ol #g AF(Hardwick et al., 2000; 73, 2004), Ao w2 F3t

o)

A & FHAH A3 Aololl #IeE AT (Self et al, 1992; A4, 2009) o] o] FoA
o a2y Al mE HAasEA &8 Aole FaT A7 FALAE E8ta, ¥4
o7 A IAHHA Rt olo] B AFelA= gAY dEe wet GST &8 3
2pol 7k JE=AE AV EUH.

AT FolA= ARz 9XNF BiFe nSetmw 15hd 739 (d=311, oj=42%)0. =,
AT FASONA GSTE &8sty HAE FHstES st o|F HExAE T 42
o] WE GST ¢ HES 24 0}931\:]- AE 32 Al-kamali(2007)9] AFE Farste]
detdth A, AE =3 d A< —‘?‘1’3}04 Cronbach alpha 74]—’?% 3l Al
=5 AW EgY. o] A %

Cronbach alpha #t2 0.931%
oh 4o WE GST 28 HE
T HaoAH SAXSE
283 ol 2ozl HES Hllve A AN
= 01322 I8 A %ol HAA f4 (practical significance) &3 Oﬂ/\ & AT
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ojm g Zpol7b yety Al wE zel7t S5 5 gls A
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Human Activities in Remote Sensing and Their Possible
Threats to Human Health: Taking man-made impervious
surface for example

R PR AR )

Remote sensing data display the earth’s biotic and abiotic components in large time
and spatial scale. Many researches have been done on the spatiotemporal distribution
and changes of these components since its first launch in 1972. Among which, some
health investigators have explored remote sensed environmental factors that might be
associated with disease-vector habits and human transmission risk (Beck et al., 2000). For
example, Rogers and Randolph(1991) used remote sensing images and studied the
correlation between factors acquired from remote sensed data with the mortality rates
and population density of tsetse flies. Also, study of Lobitz et al. (2000)showed that sea
surface temperature, sea surface height and climate - related factors derived from remote
sensing data were related to the outbreak of cholera.

However, majority association researches between human health and remote sensing
are mainly focused on environmental factors, like vegetation cover, landscape structure
and water bodies (Beck et al., 2000). Human activities that can be extracted from remote
sensing and their relation with human health have been little studied. What’s more,
traditional researches between remote sensing and human health mostly adopt aspatial
statistical analysis. Whereas, as Tobler said, “everything is related to everything else, but
near things are more related than distant things” (Tobler, 1970). Aspatial statistical
analysis may be insufficient for spatial data analysis.

Man-maid impervious surface is one of the most obvious human activities we can see
from remote sensed data. Rapid wurbanization has replaced the mnatural
vegetation-dominated land by various man-maid impervious surfaces, which has a
significant impact on the environment due to modification of land surface heat energy
balance (Xu, 2010). Various researches have been studied on the acceleration of
impervious surface on urban heat environment, and researches also show the subsequent
temperature change can also influence human health.

In order to seek for and quantify the possible threats of man-maid impervious surface,
as well as to promise countermeasures and suggestions to improve adverse effect on
human health, this study took Seoul Metropolitan Region as study area, chose
Discomfort Index (DI) as the threat to human health (Thom, 1959), then analyzed
spatiotemporal distribution and change of man-maid impervious surface extracted from
remote sensing images and their spatial association with DI. This study was mainly

structured as follows:
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First, extracting man-maid impervious surface from remote sensing data. Landsat
Thematic Mapper (TM) 5, and Operational Land Imager (OLI) and the Thermal Infrared
Sensor (TIRS) 8 from 2000 to 2016 were collected. Objective-oriented classification method
was employed in ENVI 5.3 to extract man-maid impervious surface.

Second, calculating DI. Summer seasons (July, August, and September) were chosen for
the maximal heat affect. Air temperature and relative humidity were used to calculate
DI (Thom, 1959).

Last, examining spatial bivariate autocorrelation between the percentage of man-maid
impervious surface and DI in every spatial unit. Here, Lee’s L was used as spatial

bivariate autocorrelation measure (Lee, 2001).
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