
SUPPLEMENTAL INFORMATION: SEMPLE ET AL.1

1
2

1. Newly documented deformation not already included in main text3

Contents4

(1) Table S1: Sites of suspected anthropogenic deformation and the potential5

origin6

(2) References7

(3) Figure S1: Interferogram showing deformation in Antelope Valley, CA with8

nearby cGPS9

(4) Figure S2: Interferogram showing deformation in Coso, CA with nearby cGPS10

(5) Figure S3: Interferogram showing deformation in Las Vegas, NV with nearby11

cGPS12

(6) Figure S4: Interferogram showing deformation near East Mesa, CA with13

nearby cGPS14

(7) Figure S6: Interferogram showing deformation near Salt Lake City, UT with15

nearby cGPS16

(8) Figure S5: Interferogram showing deformation in Escalante Valley, UT with17

nearby cGPS18

(9) Figure S7: Interferogram showing deformation in Livingston County, NY19

(10) Figure S8: Interferogram showing deformation in southwestern PA and north-20

ern WV, with nearby cGPS21

(11) Figure S9: Interferogram showing deformation near Amboy, CA22

1Title: An incomplete inventory of suspected human-induced surface deformation in North America
detected by satellite Interferometric Synthetic Aperture Radar

1



2 SUPPLEMENTAL INFORMATION: SEMPLE ET AL.

(12) Figure S10: Interferogram showing deformation in Tuscallosa County, AL23

(13) Figure S11: Interferogram showing deformation in the Central Valley, CA24

(14) Figure S12: Interferogram showing deformation Round Mountain Mine25

(15) Figure S13: Interferogram showing deformation Palm Tree Farm, CA26

(16) Figure S14: Interferogram showing deformation Quinn River Valley, NV.27

(17) Figure S15: Interferogram showing deformation San Simon, NM.28

(18) Figure S16: Interferogram showing deformation Silver State Valley, NV29

(19) Figure S17: Interferogram showing deformation US Borax Mine, CA30

(20) Figure S18: Interferogram showing deformation Kennecott, UT31

(21) Figure S19: Interferogram showing deformation Kings River Valley, NV32

(22) Figure S20: Interferogram showing deformation Little Salt Lake, UT33

(23) Figure S21: Interferogram showing deformation Mesquite Mine, CA34

(24) Figure S22: Interferogram showing deformation Little America, WY35

(25) Figure S23: Interferogram showing deformation near Beaver, UT36

(26) Figure S24: Interferogram showing deformation North and South Paradise37

Valley, NV38

(27) Figure S25: Interferogram showing deformation Nuevo Delicias, Mexico39

(28) Figure S26: Interferogram showing deformation DMAD Reservoir, UT40

(29) Figure S27: Interferogram showing deformation Elko, NV41

(30) Figure S28: Interferogram showing deformation East Los Trios, Mexico42

(31) Figure S29: Interferogram showing deformation east Osgood Mountain, NV43

(32) Figure S30: Interferogram showing deformation south Flowell, UT44

(33) Figure S31: Interferogram showing deformation Fields west of Utah Lake,45

UT46

(34) Figure S32: Interferogram showing deformation Grass Valley, NV47

(35) Figure S33: Interferogram showing deformation Jesus Garcia, Mexico48



SUPPLEMENTAL INFORMATION: SEMPLE ET AL. 3
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Supplemental Table 1

Name/Location InSAR2 Reference and/or Lat/Long3

track/path Figure

Groundwater

Raft River, ID 84, 356 Figure 9; Lofgren (1975) 42.2 -113.32

Near Oreana, ID 213 Figure S35 43.04 -116.38

Near Burley, ID 84 Figure 8 42.38 -114.02

Escalante Valley, UT 84, 356? Figure S5; Forster (2006);

Lund et al. (2005)

37.71 -113.66

Salt Lake City, UT 41 Figure S6 40.67 -111.96

Near Beaver, UT 41 Figure S23 38.26 -112.72

Roswell, NM 12, 284? Figure 3 33.17 -104.35

Nuevo Delicias, Mexico 284 Figure S25 29 -106.27

E. of Los Trios, Chih., Mexico 98 Figure S28 31.45 -107.57

Jesus Garcia, Sonora, Mexico 227 Figure S33 30.76 -112.44

2All InSAR are from ERS and Envisat unless otherwise noted
3Location refers to approximate center of deformation



4 SUPPLEMENTAL INFORMATION: SEMPLE ET AL.

North Paradise Valley, NV 213 Figure S24 41.47 -117.53

South Paradise Valley, NV 213 Figure S24 41.19 -117.65

Ag. Fields S. of Goldstrike, NV 213 Figure S36 40.87 -116.48

Ag. Fields E. of Osgood Mts, NV 213 Figure S29 41.11 -117.21

Near Desert Center Airport, CA 84, 356? Figure S13 33.711 -115.252

Ag. Fields S. of Lake LA, CA 442 Figure S37 34.57 -117.84

Rogers Dry Lake (Edwards AFB) 442 Sneed et al. (2006) 34.95 -117.86

Reese River Valley, NV 442 Gourmelen et al. (2007) 40.4 -117.1

Diamond Valley, NV 399, 170? Gourmelen et al. (2007);

Arai (2009); Greene (2014)

39.7 -116

Antelope Valley, NV 213, 442 Casu et al. (2008); Gourme-

len et al. (2007)

40.03 -117.29

Quinn River Valley, NV 213, 442? Figure S14; Greene (2014) 41.55 -117.82

Silver State Valley, NV 213, 442? Figure S16 41.19 -117.87

Elko, NV 399 Figure S27 40.86 -115.73

Grass Valley, NV 213 Figure S32 40.74 -117.75

Fish Lake Valley, NV/CA 213, 442 Gourmelen et al. (2010, but

not discussed)

37.53 -117.93

Tonopah, AZ 270 Figures 10-11: 33.6 -113.2

Knights Landing, CA Blodgett et al. (1990) 38.8 -121.78

Arbuckle, CA Blodgett et al. (1990) 39 -122.05

Davis, CA Blodgett et al. (1990) 38.54 -121.74

Byron, CA Blodgett et al. (1990) 37.92 -121.53

Stockton, CA Blodgett et al. (1990) 37.96 -121.29

Woodland, CA Ikehara (1994) 38.69 -121.78

San Joaquin Valley, CA Sneed et al. (2013) 37.06 -120.33

Cantua Creek, CA Ireland et al. (1984) 36.44 -120.32

Firebaugh, CA Ireland et al. (1984) 36.66 -120.52

Huron, CA Ireland et al. (1984) 36.19 -120.13

Pixley, CA 485 Ireland et al. (1984) 35.97 -119.29

Near Kern Lake, CA Ireland et al. (1984) 35.14 -119.02

Paso Robles, CA: Valentine et al. (2000) 35.7 -120.66
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Atascadero, CA Valentine et al. (2000) 35.52 -120.64

Red Hills, CA Valentine et al. (2000) 35.57 -120.3

Shandon, CA Valentine et al. (2000) 35.62 -120.37

Antelope Valley, CA 442 Figure S1; Galloway et al.

(1998)

34.92 -118.29

Antelope Valley, CA (second lobe) 442 Figure S1 Galloway et al.

(1998)

34.8 -118

Corona, CA 399 Figure S41 33.91 -117.59

Palm Desert, CA Sneed and Brandt (2013) 33.74 -116.38

Indian Wells, CA Sneed and Brandt (2013) 33.72 -116.34

La Quinta, CA Sneed and Brandt (2013) 33.65 -116.27

Mirage Lake, CA Sneed and Brandt (2013);

Sneed et al. (2003)

34.59 -117.56

Harper Lake, CA Sneed et al. (2003) 35.02 -117.19

Fields S. of Flowell, UT 41 Figure S30 38.87 -112.43

Bicycle Lake, Fort Irwin, CA Densmore et al. (2010) 35.28 -116.63

Truckee, CA Bell et al. (2008) 39.36 -120.14

Truckee Meadows (Reno), NV Bell et al. (2008) 39.53 -119.77

Chalk Hills, NV Bell et al. (2008) 39.52 -119.88

Fields near Beckwourth, CA 299 Bell et al. (2008) 39.79 -120.22

Cold Springs Valley, NV Bell et al. (2008) 39.68 -120

Warm Springs Valley, NV Bell et al. (2008) 39.82 -119.65

Lemmon Valley, NV Bell et al. (2008) 39.67 -119.86

Corcoran, CA 256, 485 Figures S40, S11; Farr

(2016)

36.15 -119.57

Carson City, NV 256 Bell et al. (2008) 39.18 -119.76

Near Honey Lake, CA Bell et al. (2008) 40.13 -120.23

Kings River Valley, NV 256 Figure S19; Greene (2014) 41.75 -118.22

Crane, OR 256 Figure S42 43.43 -118.6

Las Vegas, NV 146, 356, 84 Figure S3; Amelung et al.

(1999); Pavelko et al. (1999)

36.25 -115.23

Parowan Valley, UT 41 Forster (2006) 37.9 -112.8
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Cedar Valley, UT 41 Knudsen et al. (2014) 37.72 -113.1

Fields west of Utah Lake, UT 41 Figure S31 40.27 -112.04

Milford area, UT 41,356? Forster (2006) 38.35 -113

Buckman Well �eld, NM 277 Thomsen and Fialko (2003);

Pollack et al. (2013)

35.8 -106.15

Rio Rancho, NM 277 Heywood et al. (2002) 35.26 -106.7

Albuquerque, NM Heywood et al. (2002) 35.1 -106.55

Deming, NM 98 FIgure S43 32.27 -107.76

San Simon, NM 141 Figure S15 32.21 -109.166

Near El Espia, Chih., Mexico 98 Figure S34 31.27 -108

Near Asension, Chih., Mexico 98 Figure S34 31.06 -107.97

San Luis Valley, CO 98 Reeves et al. (2011) 37.42 -106

Near Ojai, CA Marshall et al. (2013) 34.45 -119.22

El Rio (near GPS station P729) Marshall et al. (2013) 34.23 -119.12

Ranegras Valley, AZ Figure 10; ADWR (2015) 33.7 -113.8

McMullen Valley, AZ 270 Figure 10; ADWR (2015) 33.9 -113.3

Harquahala Valley, AZ Figure 10; ADWR (2015) 33.5 -113.25

Gila Bend, AZ Figure 10; ADWR (2015) 33 -112.7

Buckeye, AZ ADWR (2015) 33.36 -112.6

West Valley, AZ 270 ADWR (2015); Miller and

Shirzaei (2015)

33.6 -112.3

East Valley, AZ ADWR (2015); Miller and

Shirzaei (2015)

33.4 -111.85

Scottsdale/Phoenix, AZ 227 ADWR (2015) 33.65 -111.92

Maricopa Stan�eld, AZ ADWR (2015) 32.9 -112

Hawk Rock, AZ 227 ADWR (2015) 33.38 -111.6

Picacho, AZ ADWR (2015) 32.75 -111.55

Tucson, AZ 184 ADWR (2015) 32.2 -110.95

Green Valley, AZ ADWR (2015) 31.95 -110.96

Fort Grant Road, AZ 184 ADWR (2015) 32.3 -109.9

Kansas Settlement, AZ 184 ADWR (2015) 32.1 -109.8

Elfrida, AZ ADWR (2015) 31.7 -109.7
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Bowie San Simon, AZ ADWR (2015) 32.25 -109.23

Houston, TX Buckley et al. (2003) 29.86 -95.58

Mexico City, Mexico Cabral-Cano et al. (2008);

Osmano§lu et al. (2011);

Chaussard et al. (2014)

19.4 -99.13

Morelia, Mexico Chaussard et al. (2014);

Cigna et al. (2012)

19.7 -101.2

Queretaro, Mexico Pacheco et al. (2006); Ar-

royo et al. (2002); Chaussard

et al. (2014)

20.59 -100.39

San Luis Potosi, Mexico Mata-Segura et al. (2004);

López-Doncel et al. (2006);

Chaussard et al. (2014)

22.16 -100.99

Villa de Arista, Mexico Chaussard et al. (2014) 22.65 -100.85

Villa de Reyes, Mexico Chaussard et al. (2014) 21.81 -100.94

San Luis de la Paz, Mexico Chaussard et al. (2014) 21.3 -100.53

El Paredon, Mexico Chaussard et al. (2014) 21.07 -100.6

Salamanca, Mexico Chaussard et al. (2014) 20.58 -101.2

Celaya, Mexico Chaussard et al. (2014) 20.52 -100.82

Irrapuato, Mexico Chaussard et al. (2014) 20.68 -101.36

Silao, Mexico Chaussard et al. (2014) 20.96 -101.44

Leon, Mexico Chaussard et al. (2014) 21.13 -101.68

Aguas calientes, Mexico Chaussard et al. (2014) 21.9 -102.26

Luis Moya, Mexico Chaussard et al. (2014) 20.72 -103.17

Guadalajara, Mexico Chaussard et al. (2014) 20.72 -103.17

Tepic, Mexico Chaussard et al. (2014) 21.52 -104.93

Ahuacatlan, Mexico Chaussard et al. (2014) 21.06 -104.48

Zamora Hidalgo, Mexico Chaussard et al. (2014) 20.05 -102.32

Puebla, Mexico Chaussard et al. (2014) 19.04 -98.21

Toluca de Lerdo, Mexico Chaussard et al. (2014) 19.32 -99.63

Pomona, CA Argus et al. (2005); Watson

et al. (2002)

34.05 -117.75
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Santa Ana, CA Argus et al. (2005); Bawden

et al. (2001); Watson et al.

(2002)

33.75 -118

Santa Clara Valley, CA Schmidt and Bürgmann

(2003)

37.36 -121.9

San Gabriel Valley, CA King et al. (2007) 34.13 -118

Port of Seattle, WA Finnegan et al. (2008) 47.59 -122.34

Kent, WA Finnegan et al. (2008) 47.38 -122.23

Tacoma, WA Finnegan et al. (2008) 47.32 -122.38

university place, WA Finnegan et al. (2008) 47.2 -122.58

Vancouver, BC Mazzotti et al. (2009) 49.16 -123.16

Alexandria, VA uplift CSK Figure 13; Hoppe et al.

(2016); Hsiao (2016)

38.82 -77.02

near Amboy crater, CA Envisat Figure S9 34.49 -115.65

Near Centennial, CO 55 Figure S38 39.56 -104.7

Near Little Salt Lake, UT 41 Figure S20 37.94 -112.83

Ciudad Guzmán, Mexico Brunori et al. (2015) 19.71 -103.47

Geothermal

East Mesa, CA 84 Figures 6, 7, S4; Masson-

net et al. (1997); Han et al.

(2011)

32.8 -115.27

Dixie Valley, NV 213 Foxall and Vasco (2008);

Greene (2014)

39.98 -117.83

Raft River, ID 84, 356 Figure 9; Ali et al. (2016) 42.09 -113.36

Coso, CA 442, 170 Figure S2;Casu et al. (2008);

Fialko and Simons (2000);

Wicks et al. (2001)

36.03 -117.8

Desert Peak, NV 256 Ali et al. (2016) 39.76 -118.95

Bradys, NV 256 Shevenell et al. (2012); Ali

et al. (2015)

39.78 -119

Long Valley, CA Tizzani et al. (2007) 37.64 -118.85
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Cerro Prieto, Mexico 84, 306 Carnec and Fabriol (1999);

Sarychikhina et al. (2011)

32.37 -115.24

Soda Lakes,NV Tibuleac and Eneva (2011) 39.53 -118.88

Geysers, CA Vasco et al. (2013) 38.8 -122.78

Heber, CA? 84 Eneva et al. (2012) 32.72 -115.5

Salton Sea, CA 84, 356, 306 Eneva et al. (2012) 33.16422933 -115.6144738

Steamboat Springs 256 Bell et al. (2008) 39.388 -119.743

Stillwater, NV Hammond and Bell (2013) 39.545 -118.557

San Emidio, NV Eneva et al. (2011) 40.38 -119.4

Amedee, CA Bell et al. (2008) 40.37 -120.26

Mining

Amethyst Sage Mine, NV Greene (2014) 41.616 -118.343

McCoy-Cove Mine, NV Greene (2014) 40.336 -117.201

Twin Creeks mine, NV 213 Katzenstein (2008); Greene

(2014)

41.26 -117.16

Lone Tree gold mine, NV 213, 442 Casu et al. (2008); Greene

(2014)

40.83 -117.2

Cortez gold mine, NV 442, 170? Casu et al. (2008); Gourme-

len et al. (2007); Greene

(2014)

40.25 -116.7

Carlin/Gold Quarry mine, NV 442 Greene (2014) 40.78 -116.2

Dexter (Betze-Post) mine, NV 442 Gourmelen et al. (2007);

Greene (2014)

40.97 -116.37

Round Mountain mine, NV 442 Figure S12 38.7 -117.09

Chemetall Foote Lithium Opera-

tion, Silver Peak, CA

442 Figure S39 37.78 -117.57

U.S. Borax Boron mine, CA 442 Figure S17 35.05 -117.69

Mining near Little America, WY 227 Coyne (1988); Figure S22 41.49 -109.77

IPP coal power plant, UT 41 39.52 -112.6

Crandell Canyon Mine collapse, UT (Plattner et al., 2010) 39.465 -111.22

west ridge mine, UT Ismaya and Donovan (2012) 39.63 -110.4

deer creek mine, UT Donovan et al. (2010) 39.4 -111.1
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dugout canyon mine, UT Donovan et al. (2010) 39.68 -110.55

Mesquite Mine, CA 84 Figure S21 33.056 -114.98

Kennecott Tailings Pond, UT 41 Figure S18 40.73 -112.12

Centralia Coal Mine, WA Prush and Lohman (2015) 46.773333 -122.843333

Near Rice Lake, Saskatchewan Samsonov et al. (2014) 52.04 252.88

Near Rice Lake, Saskatchewan Samsonov et al. (2014) 52.12 253.025

Near Rice Lake, Saskatchewan Samsonov et al. (2013) 52.13 253.16

Livingston County, NY p137, p138 Figure S7; Valentino (2016) 42.74 -77.8

coal mine PA p143 Figure S8 40.03 -80.32

coal mine PA p143 Figure S8 39.85 -80.106

coal mines PA/WV p143 Figure S8 39.87 -80.46

coal mines PA p143 Figure S8 39.8 -80.08

coal mine WV p143 Figure S8 39.66 -80.21

coal mine WV p143 Figure S8 39.58 -80.37

coal mine WV p143 Figure S8 39.5 -80.45

coal mine PA p143 Figure S8 39.78 -80.3

coal mine WV p143 Figure S8 39.8 -80.62

coal mine WV p143 Figure S8 39.775 -80.632

coal mine WV p143 Figure S8 39.642 -80.243

coal mine WV p143 Figure S8 39.651 -80.321

coal mine Tuscaloosa county, AL p159 Figure S10 33.366 -87.268

coal mine Tuscaloosa county, AL p159 Figure S10 33.372 -87.347

coal mine Tuscaloosa county, AL p159 Figure S10 33.299 -87.245

coal mine Tuscaloosa county, AL p159 Figure S10 33.505 -87.303

coal mine Tuscaloosa county, AL p159 Figure S10 33.338 -87.197

near Frank landslide, Alberta Mei et al. (2008) 49.59 -114.4

Near Estevan, Saskatchewan Samsonov et al. (2015) 49.09 -103.05

Bayou corn sinkhole, LA Jones and Blom (2014) 30.01 -91.14

Spring�eld, IL coal mines Grzovic and Ghulam (2015) 39.82 -89.62

Meikle-Goldstrike Mine Greene (2014) 41.159 -116.004

Florida Canyon Mine Greene (2014) 40.578 -118.238

Thomas Canyon Pit Greene (2014) 40.96 -117.74
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Moltan Mine and Fernley Plant Greene (2014) 39.828 -118.969

Fallon Plant Greene (2014) 39.505 -118.912

Popcorn Mine and Plant Greene (2014) 39.474 -118.777

Ruby Hill Mine Greene (2014) 39.554 -115.988

Four Clover Mine Greene (2014) 38.888 -119.439

Nevada Works Mine Greene (2014) 38.87 -117.897

Silver Peak Mine Greene (2014) 37.767 -117.583

Yerington Plant Greene (2014) 38.939 -119.19

Hydrocarbon

Jonah Field (subsidence 1), WY 270 Figure 12 42.7 -109.81

Jonah Field (subsidence 2), WY 270 Figure 12 42.54 -109.66

Jonah Field (uplift), WY 270 Figure 12 42.57 -109.83

Elk Hills Oil Field, CA 213 Wynn (2003) 35.27 -119.43

Oildale, CA 213, 485 Figure S11; Snieder et al.

(2007)

35.45 -119

Lost Hills, CA 256, 163? Fielding et al. (1998) 35.6 -119.7

Stevens, CA 485 Figure S11 35.31 -119.1877

Missouri Triangle, CA 485 Figure S11 35.45 -119.715

Near Tupman, CA 485 Figure S11 35.302 -119.293

Near Reward, CA 485 Figure S11 35.35 -119.66

Near Derby Acres, CA 485 Figure S11 35.238 -119.60

Near Reef Station, CA 485 Figure S11 35.89 -120.022

Beverly Hills oil �eld, CA Argus et al. (2005) 34.056289 -118.37559

Las Cienegas oil �eld, CA Argus et al. (2005) 34.04771338 -118.3406144

Downtown Los Angeles oil �eld, CA Argus et al. (2005) 34.03680421 -118.2613694

East Los Angeles oil �eld, CA Argus et al. (2005) 33.999853 -118.143712

Montebello oil �eld, CA Argus et al. (2005) 34.02652187 -118.1096756

Whittier oil �eld, CA Argus et al. (2005) 33.99434751 -118.041362

Santa Fe springs, CA Argus et al. (2005) 33.93956269 -118.0710048

West Coyote oil �eld, CA Argus et al. (2005) 33.90944923 -117.9765168

Inglewood oil �eld, CA Argus et al. (2005) 33.99864685 -118.3675815

Long Beach oil �eld, CA Argus et al. (2005) 33.801991 -118.173279
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Huntington beach oil �eld, CA Argus et al. (2005) 33.67019795 -118.0118929

Torrance oil �eld, CA Argus et al. (2005) 33.846148 -118.394165

Wilmington oil �eld, CA Argus et al. (2005); Bawden

et al. (2001)

33.74235727 -118.190357

Powder River Basin coalbed

methane, WY

Grigg and Katzenstein

(2013); Semmens (2012)

44 -106

Ventura, CA (near GPS station

VNCO)

Marshall et al. (2013) 34.31 -119.31

Maricopa, CA Marshall et al. (2013) 35.08 -119.38

South of Bakers�eld, CA Marshall et al. (2013) 35.05 -119.1

Cold Lake heavy oil �eld, Alberta Stancli�e and van der Kooij

(2001)

55.07 -110.87

Hangingstone injection, Alberta Khakim et al. (2013) 56.32 -111.645

Scurry County, west Texas; Yang et al. (2015) 32.75 -101

CO2 injection, South Texas Karegar et al. (2015) 29 -95.5

Primrose cyclic steam stimulation,

Alberta

Baek et al. (2015) 54.83 -110.53

Athabasca, Alberta: Surmont Pearse et al. (2014) 56.2 -110.98

Athabasca, Alberta: Long Lake Pearse et al. (2014) 56.41 -110.97

Athabasca, Alberta: MacKay River Pearse et al. (2014) 57.2 -111.9

Athabasca, Alberta: Firebag Pearse et al. (2014) 57.22 -110.88

Cran�eld, MS Zhao et al. (2012) 31.5 -91.3

Cran�eld, MS Zhao et al. (2012) 32 -91.7

Salt Creek, WY Zhao et al. (2012) 43.7 -106

Salt Creek, WY Zhao et al. (2012) 43.4 -106.3

Farnham dome, UT Zhao et al. (2012) 39.6 -110.9

Raton Basin, CO4 Barnhart et al. (2014) 37.48 -104.67

Raton Basin, NM Barnhart et al. (2014) 36.79 -104.49

Raton Basin, NM Barnhart et al. (2014) 37.02 -104.97

Raton Basin, NM Barnhart et al. (2014) 36.92 -105.16

4Any sites in the Raton Basin listed here could be cause by groundwater pumping (Barnhart et al.,
2014)
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Rusk County, TX Figures 16 & 17 32.099481 -94.729917

Rusk County, TX Figure 16 32.009333 -94.662850

Rusk County, TX Figure 16 32.045721 -94.686063

Panola County, TX Figure 16 32.129250 -94.558478

Other

Lake Mead, NV 84 Cavalié et al. (2007) 36.13 -114.44

Nevada Test Site 399 Vincent et al. (2003). 37 -116

New Orleans, LA Dixon et al. (2006) 29.96 -90.08

Near Moorpark, CA Marshall et al. (2013) 34.3 -118.92

DMAD Reservoir, UT 41 Figure S26 39.43 -112.44

Washington, D.C. subsidence CSK Figure 13; Hoppe et al.

(2016); Hsiao (2016)

38.89 -76.97

Craney Island, VA Bekaert et al. (2017) 36.923 -76.357

Naval Shipyard, VA Bekaert et al. (2017) 36.816 -76.2995

Island for Monitor Merrimack

Bridge, VA

Bekaert et al. (2017) 36.946 -76.404
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-

Supplemental Figure 1. Unwraped interferogram at Antelope Val-
ley, CA from Envisat 24 Nov. 2005-3 Dec. 2009 with insert map show-
ing the location of this �gure (labeled "AntV") and sites in the next 3
�gures. Continuous GPS stations are shown as triangles with the four
character station id code.
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-

Supplemental Figure 2. Unwrapped interferogram of the Coso
geothermal �eld spanning 3 Dec. 2009- 24 Nov. 2005 with cGPS
stations labeled. Location shown on inset in Figure 1.
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-

Supplemental Figure 3. Unwrapped interferogram covering Las
Vegas from Envisat spanning 1 Feb. 2008 - 3 Sept. 2010 with cGPS
stations labeled. Location shown on inset in Figure 1.
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-

Supplemental Figure 4. Unwrapped interferogram covering East
Mesa from Envisat spanning 1 Feb. 2008 - 3 Sept. 2010. Location
shown on inset in Figure 1.
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Supplemental Figure 5. Wrapped Envisat interferogram from 15
Oct. 2006-14 Sept. 2008 showing groundwater pumping subsidence in
the Escalante Valley, Utah related to agriculture (Forster , 2006).
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Supplemental Figure 6. Unwrapped interferogram from Envisat
spanning 23 July 2009 to 18 February 2010 over Salt Lake City, UT
showing that GPS station SUR1 is a�ected by the ground deformation.
Stars indicate location of GPS sites.



20 SUPPLEMENTAL INFORMATION: SEMPLE ET AL.

-

-

-
-

a. b.
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Supplemental Figure 7. a. and b. Time series from two paths of
ALOS-1 data showing subsidence between 2006-2011 in western NY
above a salt mine (outline from 2011 shown) (Valentino, 2016). The
number of interferograms in paths 137 and 138 are 17 and 10, respec-
tively. c. Pro�les of the ALOS-1 time series from a. and b. (location
of pro�le shown in b.). The maximum subsidence rate was about
8 cm/year and the RMS of pixels in the areas assumed to be non-
deforming is 1.6 cm/yr, which is the approximate error on the rate.
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Supplemental Figure 8. ALOS interferograms spanning two years
(left, 2007-2009) and six months (right, in 2010) over southwestern PA
and northern WV showing ground deformation and decorrelated areas
suspected to be related to underground coal mines (inferred locations
shown as black stars). We do not think the phase changes or decorrela-
tion are due to topographic errors in the DEM because the shorter in-
terferogram with the larger perpendicular baseline (right, that is more
sensitive to topographic change) does not show the e�ects seen in the
longer time period interferogram with the shorter perpendicular base-
line. The interferogram on the left was made using the 10 m/pixel
NED DEM while the interferogram on the right was made using the
30 m/pixel SRTM DEM because the interferogram was noisier with
the NED DEM. Locations of publically available continuous GPS ob-
servations are shown as white stars � none appear contaminated by
the deformation.
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Supplemental Figure 9. InSAR time series (Envisat) for Track
356/Frame 2907, showing high subsidence rate (> 2 cm/yr, left panel)
associated with withdrawal of water at a salt evaporation facility near
Amboy Crater, Southern California. Right panel shows the cumulative
deformation as a function of date (colored by year), illustrating the
steady subsidence at this site.
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Supplemental Figure 10. ALOS interferograms spanning two
years (left, 2008-2011) and 46 days (right, in 2010-2011) over
Tuscaloosa County, Alabama showing ground deformation and decor-
related areas suspected to be related to surface and underground coal
mines (inferred locations shown as black stars). We do not think the
phase changes or decorrelation are only due to topographic errors in
the DEM because the shorter interferogram with the larger perpendic-
ular baseline (right, that is more sensitive to topographic change) does
not show the e�ects seen in the longer time period interferogram with
the shorter perpendicular baseline (left panel). Both images used the
30/pixel NED DEM. There are no GPS observations in this area.
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CRCN

LEMA

P056

P564

Supplemental Figure 11. Time series of deformation from
the Central Valley of California from the Sentinel-1a/b plat-
forms (ESA) spanning October, 2014 - August, 2017 processed
by Kyle D. Murray. Black triangles show locations of contin-
uous GPS data archived at UNAVCO, with a few additional
sites from the compilation by the University of Nevada, Reno
(http://geodesy.unr.edu/NGLStationPages/gpsnetmap/GPSNetMap.html).
Sites of deformation are similar in the Envisat time series (not shown)
between January 2008 - September 2010. Faults shown as line
segments are are from USGS and CGS (2006).
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Supplemental Figure 12. Interferogram of Round Mountain Mine,
NV from Envisat spanning 4 Sept. 2008- 26 June 2006. Stars indicate
location of GPS sites.
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Supplemental Figure 13. Interferogram of Palm Tree Farm, CA
from Envisat spanning 4 Nov. 2007 - 4 March 2007.
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Supplemental Figure 14. Interferogram of Quinn River Valley,
NV from Envisat spanning 23 Sept. 2008 - 26 June 2007.
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Supplemental Figure 15. Interferogram of San Simon, NM from
Envisat spanning 15 July 2010 - 17 Dec. 2009. Stars indicate location
of GPS sites.
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Supplemental Figure 16. Interferogram of Silver State Valley, NV
from Envisat spanning 23 Sept. 2008 - 26 June 2007. Stars indicate
location of GPS sites.
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Supplemental Figure 17. Interferogram of US Borax Mine, CA
from Envisat spanning 4 Sept. 2008 - 26 June 2008. Stars indicate
location of GPS sites.
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Supplemental Figure 18. Interferogram of Kennecott, UT from
Envisat spanning 18 Feb. 2010 - 23 July 2009. Stars indicate location
of GPS sites.
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Supplemental Figure 19. Interferogram of Kings River Valley, NV
from Envisat spanning 1 Oct. 2010 - 22 Aug. 2008.
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Supplemental Figure 20. Time series of Little Salt Lake, UT from
Envisat spanning 16 Sept. 2010 - 5 Nov. 2009. Stars indicate location
of GPS sites � site PARO is potentially a�ected.
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Supplemental Figure 21. Interferogram of Mesquite Mine, CA
from Envisat spanning 4 Nov. 2007 - 19 March 2006.
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Supplemental Figure 22. Interferogram of Little America, WY
from Envisat spanning 9 Sept. 2009 - 27 May 2009.
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Supplemental Figure 23. Interferogram near Beaver, UT from En-
visat spanning 12 Aug. 2010 - 9 April 2009.
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Supplemental Figure 24. Interferogram of North and South Par-
adise Valley, NV from Envisat spanning 23 Sept. 2008 - 26 June 2007.
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Supplemental Figure 25. Interferogram of Nuevo Delicias, Mexico
from ERS spanning 13 April 1996 - 30 Dec. 1995.
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Supplemental Figure 26. Interferogram of DMAD Reservoir, UT
from Envisat spanning 18 Feb. 2010 - 23 July 2009. Stars indicate
location of GPS sites � site P105 is a�ected.
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Supplemental Figure 27. Interferogram of Elko, NV from Envisat
spanning 26 Nov. 2007 - 17 Sept. 2007. Stars indicate location of GPS
sites � site LACR could be a�ected.
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Supplemental Figure 28. Interferogram of E Los Trios, Mexico
from Envisat spanning 7 June 2010 - 5 Nov. 2007.
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Supplemental Figure 29. Interferogram of �elds east of Osgood
Mountain, NV from Envisat spanning 23 Sept. 2008 - 6 May 2008.
Stars indicate location of GPS sites.
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Supplemental Figure 30. Interferogram of �elds south of Flowell,
UT from Envisat spanning 7 Aug. 2008 - 20 March 2008.



44 SUPPLEMENTAL INFORMATION: SEMPLE ET AL.

−112˚12'

−112˚12'

−112˚06'

−112˚06'

−112˚00'

−112˚00'

40˚12' 40˚12'

40˚18' 40˚18'

40˚24' 40˚24'

−2 0 2 4 6 8

cm

Supplemental Figure 31. Interferogram of �elds west of Utah
Lake, UT from Envisat spanning 18 Feb. 2010 - 23 July 2009.
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Supplemental Figure 32. Interferogram of Grass Valley, NV from
Envisat spanning 23 Sept. 2008 - 26 June 2007. Stars indicate location
of GPS sites � site SONC is potentially a�ected.
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Supplemental Figure 33. Interferogram of Jesus Garcia, Mexico
from Envisat spanning 11 Feb. 2009 - 7 Feb. 2007.



SUPPLEMENTAL INFORMATION: SEMPLE ET AL. 47

−108˚12'

−108˚12'

−108˚00'

−108˚00'

−107˚48'

−107˚48'

30˚48' 30˚48'

31˚00' 31˚00'

31˚12' 31˚12'

31˚24' 31˚24'

−4 −2 0 2 4

cm

Supplemental Figure 34. Interferogram of South Espia and Asen-
sion, Mexico from ERS spanning 21 Jan. 1996 - 12 Nov. 1995.
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Supplemental Figure 35. Interferogram of Oreana, ID from En-
visat spanning 10 June 2008 - 2 May 2006.
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Supplemental Figure 36. Interferogram of agricultural �elds south
Goldstrike, NV from Envisat spanning 4 Sept. 2008 - 26 June 2008.
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Supplemental Figure 37. Interferogram of agricultural �elds south
of Lake Los Angeles, CA from Envisat spanning 18 March 2010 - 4
Sept. 2008. Stars indicate location of GPS sites � site LLAS could be
a�ected.
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Supplemental Figure 38. Interferogram of Centennial, CO time
series from ERS spanning 9 June 1992 - 3 Nov. 2000. Stars indicate
location of GPS sites.
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Supplemental Figure 39. Interferogram near Chemetall Foote
Lithium Operation, CA from Envisat spanning 4 Sept. 2008 - 26 June
2008. Stars indicate location of GPS sites.
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Supplemental Figure 40. Interferogram of Corcoran, CA from En-
visat spanning 13 June 2008 - 9 May 2008.
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Supplemental Figure 41. Interferogram of Corona, CA from En-
visat spanning 26 Nov. 2007 - 17 Sept. 2007. Stars indicate location
of GPS sites.
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Supplemental Figure 42. Interferogram of Crane, OR from En-
visat spanning 1 Oct. 2010 - 9 Apr. 2010.
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Supplemental Figure 43. Interferogram of Deming, NM from En-
visat spanning 7 June 2010 - 18 Jan. 2010.
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