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Problem Statement

 How can we assess the impact of the flood
(disaster) at such large spatial scales?

 What are the challenges and what
methodological advances are required?
— Classification
— |ldentification
How can the estimates be scaled for satellite
(HysplIRI) based assessment?
I_
[

ow can this data be used for modeling and




Assessing Impact of Mussussuppu Flggd 2011

Birds Point New Madrid
Floodway

Pre-flood Lidar
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Post-flood Lidar (22 June 2011) ;
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Mississippi River Time Line
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Vegetation and Moisture Indices

 Normalized Difference Vegetation Index (NDVI)
— VDVI=NIR — Red/NIR+Red

— Values between +1 and -1
— Range for green vegetation is 0.2 t0 0.8

 Water Band Index (WBI)
— WEI=900,970

— As water content increases the strength of absorption around 970 nm
increases relative to 900 nm.

— Green vegetation ranges from 0.8 to 1.2.

~ References

& -“--‘J'nuela;, J., I;;F1Ie||a C B|eI L. Serrano, and R. Save, 1995. The Reflectance at the 950-970 Region as an
cator ant V qtus*«{n-tematlonal Journal of Remote Sensmg 14:1887-1905.




Vegetation and Moisture Indices

 Moisture Stress Index (MSI)

— As water content increases the strength of absorption around 1599 nm
increases but that of 819 nm is unaffected.

— Ranges from 0 to more than 3
— Green vegetation ranges from 0.4 to 2.

 Normalized Difference Nitrogen Index (NDNI)

— Reflectance around 1510 nm dependent on Nitrogen content as well as
foliar biomass

— Reflectance around 1680 nm dependent on foliar biomass only.
— Green vegetation ranges from 0.02 to 0.1.

- References

ant J R hd B N. Rock, 1989. Detection of Changes in Leaf Water Content Using Near- And Middle-Infrared
Remot e &&ng of Env.lronment 30:43-54.

002 Remote Sensmg of Nitrogen and Lignin in Med/terranean Vegetat'/on from




LiDAR
(diﬁ‘erenced)

Value
High :15.3819

“Low: -7.96178
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Zones of high scouring show strong
signals of High moisture stress and
low NDVI values
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Zones of very High NDVI and low
moisture stresses are the Forest
Regions
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Spectral Angle Mapper (SAM) Classification using Endmember

Collected from Data Combined with USGS Library

 The USGS digital spectral library 06a has 1365 spectral signatures (0.2 — 150
micron):
— Minerals
— Soils, Rocks, and Mixtures (except those with vegetation)
— Coatings
— Liquids, Liquid Mixtures, Water, Other Volatiles, and Frozen Volatiles
— Artificial (Man Made) Including Manufactured Chemicals
— Plants, Vegetation Communities, Mixtures with Vegetation, and Microorganisms

* These have been convolved to the AVIRIS Spectral Library Plots

wavelength range (0.4 — 2.5 micron).

* A number of endmember spectra of trees,
bare soils, small plants and corn have also
been collected from the calibrated image

and used for classification.

Reflectance




Ground Truthing
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andcover Classes




The tree classification seems
almost accurate with large
groups occurring in the bends
and meanders and mostly in the
northeast part.

The total fraction of tree cover is
28.63%




Corn and Soy
Classifications

B Maizel




Herbs and Small Plants

This class is composed of herbs and
groups of small plants and hedges
and bushes that are probably a few
centimeters tall, they have the
maximum percentage of land cover
and it is about 33.71%




Soils

Percentage of soil
cover is 21.08%

Percentage of soil
matching spectra
to that at

Obryan’s Ridge is
4.4%

Combined extent
of all types of soil
cover



Soil Sample Data

e Soil grab sample from the floodway from about 130 locations were
collected around the same date of the AVIRIS flights (27th July 2011).

* Results from the textural and chemical analysis of the samples are
available.

* Physical textural analysis results include the percent sand, silt, clay,
moisture content etc.

* Chemical analysis results include pH, SOM, S, P, Na, Ca, Mg, K, B, Mn, Cu,
Zn, Al, other bases, base saturation and soluble salts.

0 ZhY - ¥ oy

are extracted
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Extracting the Soil Spectra from AVIRIS Data

Soil Spectra

Reflectance%(x100)
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Band Number
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Percent .andjsite felay = Ao + Alaa fi +aafo + ... + an fa)

Ag = Intercept

aj.
. = —

A

A = XE |ay|

Value of Alpha k | Sand Silt Clay Only One Set of Equations
(Intercept) 0.104 0.507 0.414  shown here say for Sand,
band.96 0.001  0.024  -0.028  we can similarly write it
band.101 0.006  -0.031 0.022  for Silt and Clay
band.108 -0.003  0.011  -0.003
band.119 0.037  -0.042  -0.031  Thereare two distinct set
band.122 -0.096  0.103  0.072  ©f bands which emerge
band.146 0.014  -0.031  0.008 clearly out of the analysis
band.175| -0.013  -0.005  0.030 Showing strong gradient
band.176  0.033  -0.010 e Sl

are found to be physically
meaningful also




Soil Spectra
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Observed and Predicted Classes

Observed Soil Texture Data Predicted Soil Texture Data

) R’B
[%] Sand 50-2000 um N [%] Sand 50-2000 um




Physical Significance of Results

Silt-granular between sand and clay and mineral origin is quartz and feldspar
Clay-minerals are kaolin group(kaolinite, dickite etc), montmorillonite, smectite etc
Sand-most common constituent is silica and quartz.

PERCENT REFLECTION RELATIVE TO MgO

/—ff
MONTMORILLONITE

o~

KAQLINITE

PYROPHYLLITE

DIASPORE

Mg-OH |

Al-OH

RELATIVE REFLECTANCE

1 T 1

—— e—— KAOLINITE
------ MONTMORILLONITE
X i AR TE o
/ .\. “‘ TN
- \ \‘M ;" \\\ =
\ ‘| l’}'(;\' \\\
- o \ ‘\,"./ \\. \\ 5|
R R TAY
A } VA
\ ¥ .
&)Y \
- 1 ~t 1 1 -

Spectral
Features of clay
in SWIR region




Modeling Study

M : scours up to 600 m
S, ¥aYe I .e,3mdeep



Modeling Landscape Changes
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flow rate (cfs)
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BPNM — OBryan Ridge Nesting
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Constant manning’s n = 0.035
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Vuln Factors and Observed Erosion
K Factor, Whole Soil
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Vulnerability Factors (Flow Speed from HydroSed2D modeling and
K Factor from USDA Web Soil Survey) overlaid by observed
erosion at O’Bryan Ridge. Regions of high vulnerability are
expected to have high exposure (high flow), high sensitivity, and low
adaptive capacity (not shown). Observed erosion generally
matches well with highly vulnerable areas.




Conclusions

e Accurate identification of land cover classes and more
precise vegetation species and soil types is possible. This
helps in modeling flow over the landscape accurately.

* Some of the historic meanders of Mississippi were
highlighted in indices and classifications from the AVIRIS
data showing evolutionary history between topography
and vegetation dynamics.

* Simple statistical models can be used to model and
interpret soil properties

S Sophlstlcated statistical models may be able be used for
e _... and study of various physical and chemical
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