SWOT: Pushing the Boundaries Beyond What's Possible
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What is SWOT Statement of Problem T Ve JA - e
*SWOT (Surface Water and Ocean Topography) measures the height of nearly all eLocated in eastern California, the Owens River begins in the Sierra Nevada mountain range and flows about 120 miles west to Owens Lake, which is now dry. SR S s R, . G e
water surfaces worldwide. The Los Angeles Department of Water diverts the river’s flow into the L.A. Aqueduct (Danskin, 2017). s O e R T N
*Made up of two antennas about 10 meters apart, the satellite collects data by e|n addition to being a vital freshwater source for humans, the Owens River sustains diverse landforms and habitats (e.g., provides habitat for threatened Yo-
transmitting radar pulses from one antenna and receiving the signal with both semite toad) (National Wild and Scenic Rivers System, n.d.). Due to it being a critical river, gaining more information on its elevation, slope, storage, and dis-
(JPL, n.d.). charge would be especially valuable. SWOT aims to provide this groundbreaking data.

*Studying SWOT is important as it provides insight into preventing depletion of A successful survey of the Owens River may prove SWOT’s unexpected, more advanced accuracy. SWOT is expected to ID rivers and streams 30 meters or
drinking water, understanding irrigation and discharge, making predictions for short | lwider (SWORD, 2022), and the Owens River has an average width of about 6 to 15 meters (Danskin, 2017). The difference in width allows us to test the validity

and long-term weather changes, etc (JPL, n.d.). of SWOT. We determined the surface elevation of the river at three locations and compared these data with SWOT.

Methods Results

Methods of Data Collection:
eTook data from 3 locations along the Owens River: Pleasant Valley,

Height vs distance for 3 sets of data for
Pleasant Valley. All distances given as river
Pleasant Valley (Outliers Deleted) distance from Pleasant Valley here and for

Latitudinal Slope

Water Surface Elevation (m) vs Distance Along River (m) for

1. Pleasant Valley Campground

Poleta Bridge, and Warm Springs Road. Point 1: 37° 24’ 23" N, 118°30' 9” W, (Figure 3) all other locations. 1st set: same position as
eSet up tripod with Global Navigation Satellite System (GNSS) receiver in 2. Poleta Bridge o et aj‘v“;;y(;ﬁ';:t
~10 cm of water. Point 2: 37° 361’ 65” N’ 118° 338’ 69” W’ (Figure 4) 90.25Ln).0l:]tliers have been deleted and

error pars snown.
e Measured antenna offsets of tripod legs before and after data collection 3. Warm Springs Road GNSS: , Pleasant Valley GNSS Helgh: 1281.523839

— Exact Location (Om) Outliers included Outliers deleted
. l:D: 12815238} | | Average 1272.32152 1284.804989
E i STDEV 32.3258924 3.581046461
Range 95.888916 9.73023
Diff. GNSS - SWOTavg 9.202322443 -3.281150474

and let system collect data for ~1 hour. Point 3: 37° 32’ 574" N, 118° 31’ 390" W, (Figure 5)
Methods of Data Analysis:

PV I 261:y = -0.0009% + 1250.2
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W/in 45 (0-43.29m) Outliers included Outliers deleted
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e Captured SWOT data points in and along the river (49.95-meter buffer) - TS IS
from Pleasant Valley to Poleta Bridge to Warm Springs for 10/21/23 and Percent Error of Heights 10 oo { . | 90 RTINS couoniss’  -2eser
average he| ht VS GNSS . Istance Along River {meters Average 1278.745774 1283.677673

10/22/23 ( g g ) @ Height at Om ® Mean 0 Heightat 43.29 m ®Mean 43.29 S EEE— EE—

Range 95.888916 14.26746

Swot 246 - Swot 261 @ GNSS Linear (GNSS) Linear (GNSS) H Elght at 9[] 25 ._ M ean 9 D 25 G NS 5 Diff. GNSS - SWOTavg 5 778064818 -9.153834462
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Pleasant Valley (Om)
Exact: -0.256% Within 45m: -0.206%
Poleta Bridge (45171m)

e Converted SWOT points from coordinates to meters (Pleasant Valley
GNSS at Om). Analyzed points that had nearly the exact same location as

Distance (meters)

GNSS points (off by 0.1 meters at most), points within 45 meters of Exact: -0.0607% Within 45m: -0.0822% Figure 2: Water surface elevation (m) vs distance (m) from Poletato ~ GNSS: -0.8 m/km Figure 4 Nater Surface Eleuats et e Alons R f
GNSS, and points within 100 meters of GNSS. Xdet. -U. ) 0 ithin &om: =L 0 Warm Springs (representing latitudinal distance). Latitudinal slope ~ SWOT: -0.9 m/km Height vs distance for 3 sets of data for ater sur “*-‘P IE‘:H :'f'dl""}gﬂ tlfﬂ H";EI tﬂ;'E iver (m) for
eOnlv data f 10/22 Id b db int 10/21 Warm Springs (58510m) calculated from trend lines. Green dots represent GNSS points. Poleta Bridge (those that have the same oleta Bridge (Outllers Deleted)
nly data 1or cou € use €cause no points on were Exact:-0.0000970% Within 45m: -0.0199% Yellow dots represent data from 10/21. Blue dots represent data from 10/22. position as GNSS (all at 45171m), those that
Wlthln 100 meters Of GNSS. — : : are about 20m north of GNSS (all at
. . o 45154m), and those that are about 20m w 1207
eDetermined average height for each set (exact location, within 45 m, south of GNSS (all at 45197m). Outliers have | &
Cr . . . e . . been deleted and error bars are shown. £ ! i GNSS:
and within 100 m) for each location as well as standard deviation, Water SU rface Elevatlans VS DlSta nce for ALL PO' NTS £ 1205 o
height range within each set, and difference between GNSS-determined Poleta Bridge GNSS Height: 1205.04758 T o
. . Exact Location (45171m) Outliers included Outliers deleted
hElght and ave rage SWOT h@lght Average 1205.77885 1205.77885
] o STDEV 0.336505876  0.336505876 1203
eSWOT points 2 standard deviations from the mean were removed from EE AL BT 45150 45160 45170 45180 45190 45200
3 iff. - avg -0. -0.
W/in 45 (45154-45197m)  Outliers included Outliers deleted i i
eaCh Set. . s> 7 Average ; 1205.397987 - 1206.03;554 Distance Alﬂng River {mEterﬂ
o . - . . . _ . STDEV 2.507308653 1.019279727 Height at 45154 m @& Mean 45154 ©@Height at 45171 ® Mean 45171
All points were graphed in comparison with GNSS points, and the ap oF e Sosess Lo R i
Diff. GNSS - SWOTavg -0.350406923 -0.990974167

proximate latitudinal slope (change from Poleta to Warm Springs) of the

river was calculated from trend lines. (3
£ .
® ® I o % Surface Water Elevation (m) vs Distance Along River (m) for Flgu re>5
DISCUSSIOn & conc USIOn E Warm Springs (Outliers Deleted) Height vs distance for 3 sets of data for
GNSS: Y= -0.0015x + 1280.3 1900 Warm Springs (those that have the same
The average water surface elevation for each location displays SWOT’s ac- 246 10/21:y =-0.0015x + 1274.9 1199 o D e eaq e et
curacy for collecting data on the Owens River. It likely has potential to col- 261 10/22:y =-0.002x + 1313.3 e g 2 58490m), and those that are about 20m
- . . . . E 1196 L p 4 GNSS: I south of GNSS (all at 58537m). Outliers have
lect data for similarly narrow rivers in open valleys. The average height of £ 1195 | (sa510 1100.331) 2 been deleted and error bars are shown.
SWOT points with nearly the same location as GNSS at Poleta and Warm 2 103 ! ! ——
Springs had a discrepancy of less than a meter, and for Pleasant Valley, s ® 8 T
SWOT had a discrepancy of three meters. Likewise, SWOT can accurately = = U | P e
. o . Distance (meters) Swot 246 + Swot 261 @ GNSS Diff. GNSS - SWOTavg -0.001159182  -0.001159182
approximate the slope of the Owens River (0.1 m/km discrepancy). That Distance Along River (m) W/ 5330 35537m)  Ouler ke Ouers e
0 5 5 . - . . . , | ‘ verage ; .
said, more data need to be collected to determine SWOT’s capabilities. Figure 1: Water surface elevation (height) in meters vs position of points (distance) in meters. Green dots represent GNSS. Yellow dots represent SWOT points from Saghtat S00m OMunSH0  @Heghtat SSI0  @Memn SES1L oe sasvouey 2 184gses
eight a ean f's\n e . ;
More GNSS points along the river should be collected. Additionally, while 10/21. Blue dots represent SWOT points from 10/22. R TEREEas

54 and 38 SWOT points were within 100 meters of GNSS for Pleasant Valley
and Warm Springs, only 12 points could be analyzed for Poleta Bridge,
making it difficult to comment on SWOT’s precision at that location. Fur-
ther, data from 10/21 was essentially unusable and had relatively inaccu-
rate heights. Some discrepancies in SWOT may be due to tree coverage and
cable interference, which were noted at some of our locations. Interesting-
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