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Summary:

Due to the drought Lake Tahoe had nearly record breaking low water levels in 2015. In 2017 due
to the amount of rain and spring snowfall in the Sierra’s Lake Tahoe’s water levels were near
capacity for time in over a decade. For my project I wanted to observe and compare Lake
Tahoe’s shoreline in 2015 and 2017. To do this I decided to utilize the Tasseled Cap

Transformation (TC) function in ArcGIS Pro.

Methodology:

The first step of this project was to obtain clear images https://earthexplorer.usgs.gov/ was used

to find imagery. Image search criteria consisted of:

Place: Lake Tahoe (Path 43/Row 33)

Date:June 1- June 30, 2015 and 2017

Data Set: Landsat 8 OLI (Operational Land Imagery) and TIRS (Thermal Infrared
Sensor) C1 Level 1

In order to download data that could be utilized for the project a login had to be created. Once
logged in data could be downloaded freely. The first image sets I tried to use for my project were
from June 18, 2015 and June 23, 2017:

2015 2017



https://earthexplorer.usgs.gov/

For both images the Level-1 Geo TIFF Data Product was downloaded. Once the Geo TIFF was
downloaded WinZip was used to extract the files so the MTL.txt files could be accessed in
ArcGIS Pro. After the datasets were obtained the next step was to perform the TC on the images

as done in the Band Ratios and Transformations lab. After TC was ran on the obtained images

the following images were obtained:

2015 2017

From the above images it’s clear that the data obtained would not be suitable for the project.
Upon further research I learned that in order for TC to run properly the image needs to be clear
and cannot be “extended” by ice or snow. I searched for image data sets in July, August, and
September with the same criteria as previously used for June. After observing data sets from
each of those months I decided the best image sets that fit the criteria for the project were from
September 22, 2015 and September 27, 2017.

2015 2017

Once again I downloaded the Level-1 Geo TIFF Data Product for the September images and
used WinZip to the extract the files so the MTL.txt file could be accessed. After the datasets



were obtained the TC function was ran once again on the September MTL.txt files. After TC was

ran on the obtained images the following images were obtained:

2015 2017

The above images are the desired result for running TC. To confirm that the datasets were

appropriate I also checked the band statistics which are shown below:

Min Max Mean Std. dev Min Max Mezn Std. dev
Red  DOMAADSITAANTS BDOTDATESGNS  ZIDORDG0SIOSASES  AT7OMSASTAASNOD Red  URA3034375  ATOIONGIE  DM475H%613GM8d  A6TIO38S0MIM429
Grean  -T3RRTAATR01565 | 11353GA13060S | OB AD3IR0RMA0NTE RAATSISTETOR0TET  Green | -[49527255859375 10GBII2T9296875 8507833900708 1BP2THRGUATINNNS

Bue | -306A047265605 |IT2TR0SIN06LS -GRGTOGTAANS  MBATAAMdTIEWT Bue | -3MBAMBATTS  2BASTAI3ENS  -TTA3ADGTSABA04 17625063451563280

The band statistics were obtained from the symbology menu: Red represents band 1/brightness
band, Green represents band 2/greenness band, and Blue represents band 3/wetness band.
From the TC images the next step was clip the image so the image processing was more focused

on Lake Tahoe. The following images and band statistics were obtained:



Min WMax WMean Std. dev

Min Max Mean Std. dev
Red  DTRTIBMGTS 7074242875 | MR270809006785  Geri2eioresrse | Red | TOSM3BATERGS | TOOA20315  2087B63263074152 | 62282446220875936
Groen | 1A AYIAMSEDS | 1799300375 -IFTR9052937550427 | 201B.9418575681406 | Green | -TI4BB.AT94921375 | 11391818359375  -1446.387457290389 | 2008.8301523671968
Blue | 2704515234375 | B154 3603515625 | -2233451343092363 | 5299618092445007 | Blue | 21710057815 | 1833043350375 ATTLA2425761362 | 2208.8875856259606

While the above images do show some differences in Lake Tahoe’s shoreline I decided to zoom
in closer and crop sections of the shoreline. Lake Tahoe's shoreline was divided into: North,
North-East, Mid-East, South-East, South, South-West, Mid-West, and North-West. Below are
the images and band statistics of the clip images of the shorelines:

North shoreline 2015

Mlim % =1 Mlean Std. dew
Fed 13221 3662109375 56493 Y2265625 18712 148780849831 I 13847231368
Sreen -8040 39990234375 1879 2783203125 1008 445580781374 1893 8523424477



North shoreline 2017

Red 1307

Green | -7341884765625 | 11897 36328125 “S9T7.66154161T7 70316 | 1677.3613416365058
Blue 2470512890625 | 3378837850625 | -548.326710355084 | 970.54230041844232

Min Max Mean Std. dev i Max

38212.06640625

ASEITONTIBTS | 161614299188656 | 4482 ¢ Red | 31494033203

Red

-2428 6468924041651 | 1583.18614575263 Green | -588138330078125 432212 -28011352354201472 | 1325.09018390504

4322122070312

Green | -6634 2509765625 | 5326.79345703125

-137.85959475437525 | 875.9591429331132

Blue | -10760.7978515625 | 2301.825927734375 | -570.22991246194727 | 1469.75027123309 Blue | -78915283203125 | 3453709472




Mid-East shoreline 2015 Mid-East shoreline 2017

Min Max Mean St dev Min May Mean Std. dev

Red (2265625 AOTRZSOGETS | TESJABASATTIIED | AASAAZ0NTEISS Red  RGASOSSSI IMBUNS  GHONGIBHSSEY | 367ARBA0TRIE
Green | -S3023134765625 | 10697 35449275 | -21590830620663 | 7IS43372T750561 | Green  -4852 30712800625 | 1330009760625 | 2059 0TIGT4H1081 | 1763 243035030311
Blue 9232 8896484375 1774 9MBSAS31ES | 499 MB1622305484 | 11862793103 Bue  -8380475 43430742085 | -3493037401Ta20031 | 131744420300

South-East shoreline 2015 South-East shoreline 2017

Min Max Mean Std. dev Min Max Mean Std. dev

Red | 131939560546875 GT244 45315  1603983611214767 | 3863.0279150901997 | Red | 13032.818359375 | 5969845875 15754 357436726792 | 3573.8258263058419
10774 2080078125 | -2345.8820800709991 | 1636.1315417079003 | Green | -322.6328125 | B1324370M7T1875 | -2250.0177926070446
2520245040875 -42196612590340134 | 1109.4361243576547 | Blue | -21718.92578125 | GR04.75537109375 | -275 937.05653796156275




South shoreline 2015

Red
Green

Blue

12926.4560546875 | b3963.9765625 | 17234.832572657342 | 4«
-¥953.0986328125 | 11179.668671875 | -2393.0555981707312 | 193
-11956.3095703125 | 5354 296875 -57277104540838766 | 16

South shoreline 2017

Red

Green

Blue

-8174.12548828125 | 11391.818358375 -2208. 263158910797
-10360.0234375 A808.20947265625 | -284 239848313099

Std. devw

e R e
AQ00 26670559106



South-West shoreline 2015 South-West shoreline 2017

Min Max Mean Std. dev Min Max Mezn Std. dev

6103515625 3985462800625 | T74TAISS99621367  4846.90812304360 | Red | 3032818359375 5569846875 15754.3574367267%2 | 3573.6256263056419

Red

QI

Green | -H169.72508765625 | 105114365234375 | -1996.7078652639225 | 1906.710253778944 | Green | -63226328125 | B1324370M1TIETS | -2250.0177926070446 | 1668.245469736527

Blue | -8623298008125 | 270333637890625 | -605.18128853106316  1350.820435182627 | Blue | -21719.92578125 | 650475537109375 -275.81976772950956 | 937.05653796156275

Mid-West shoreline 2015 Mid-West shoreline 2017

Min Max Mean Std. dev Min May Mean Std. dev

Red | B202255%625  AOTRR20%6675 | 163S534B454172780 | AUASEO3A60T619T | Red | BMSS0SESHT  3MBIGHBT  IGA03BASIHA0Y | 3679854078286%9
Green | -5302.3134765625 | 10897 3544921875 | -2150.0830620663 | 1715.5433727758581 | Green | 4853072890625 | 10338.009765625  -2059.07HR2TAMORY | 1763 243235303

Blue | 9232889484375 177

f69453125 | -499.116516223%5484 | 1186.273106369851 | | Blue | -B9G6.A7S A54903897A21875 | -349.39374617526651 | 103174144422383¢




North-West 2015 North-West 2017

Min Max Mean St dev Min Max Mean Std. dev
Red | 13208528125 BI7IBI5703125 | 6162342980340 3660.8201701090834 Red | 1319377734375 | 737887890625 | 15829.082006922939 | 3424 194312801016t
Green | -7127.72509763675 | 10530,619140625 | -2014 4425448656302 | 1920.595%150920509  Green | -7122.3523046875 | 1034083984375 | -1973.1073288554997 | 1883 7022229873357
Blue |-B31G49609375 | 467640625 | -BLRA6NEATAATI BGOSYTSU2AAETS  Blue |-M3TSTRIZS | 411277880859375 | -TRJBTTTSAR08627 | T29.0361h224600148

From the images and band statistics it was observed that the brightness band had lower values in

2017 than in 2015 and the greenness and wetness bands had higher values.

Conclusion:
If clear imagery of Lake Tahoe can be obtained then Tasseled Cap could be utilized to observe
alterations of its shoreline. Comparing Lake Tahoe’s shores from 2015 and 2017 there is clear

difference in the shoreline.
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