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Vertical Accuracy Assessment

Nonvegetated Vertical Accuracy (Ground LAS)

Observed | Required
3 RMSE 261cm | 10.00cm
€
3 2 Std. Dev. 2.61cm N/A
(&)
1 95% Confidence Level | 5.11cm 19.60 cm
Mean 0.13cm N/A
3 -4 3 2 1 0 2 5
Dz (cm)
RMSE Observed Count 2 N/A
Nonvegetated Vertical Accuracy (DEM)
4
Observed | Required
8 RMSE 263cm | 10.00cm
€
3 2 Std. Dev. 2.62cm N/A
(@]
1 95% Confidence Level | 5.16 cm 19.60 cm
Mean 0.21cm N/A
-5 4 3 2 1 0 5
Dz (cm)
RMSE Observed Count o N/A
Vegetated Vertical Accuracy (Ground LAS)
2
Observed | Required
RMSE 4.89 cm N/A
1S
3 1 Std. Dev. 3.61lcm N/A
(@]
95th Percentile 8.07 cm 30.00cm
Mean 3.30cm N/A
9 8 7 -6 5 4 3 2 -1 0 2 3 4 8 9
Dz (cm)
RMSE Observed Count 8 N/A
Vegetated Vertical Accuracy (DEM)
2
Observed | Required
RMSE 4.74cm N/A
€
3 1 Std. Dev. 3.47cm N/A
(&)
95th Percentile 7.95cm 30.00 cm
Mean 3.24cm N/A
9 8 7 6 5 4 3 =2 1 0 3 4 8 9
Dz (cm)
RMSE Observed Count 8 N/A
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Vertical Accuracy Assessment (continued)

Calibration (Ground LAS)
1
Observed | Required
RMSE 3.42cm N/A
€
>
o
(&
Std. Dev. 3.42cm N/A
Mean 0.00 cm N/A
5 5 2 3 2 1 0
Dz (cm) Count 5 N/A
RMSE Observed
Calibration (DEM)
1
Observed | Required
RMSE 3.50cm N/A
€
>
o
[&]
Std. Dev. 3.50cm N/A
Mean -0.03cm N/A
6 5 4 3 2 1 0 2 6
Dz (cm) Count 5 N/A
RMSE Observed
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Control Point Locations

Nonvegetated Vertical Accuracy (Ground LAS)

TS

N

i\

Dz

>=19.60 cm

= Seapse o 9.80cm

\/ . a 0.00 cm

Nonvegetated Vertical Accuracy (DEM)

PR

Dz

>=19.60 cm

9.80cm

0.00cm

Vegetated Vertical Accuracy (Ground LAS)

i\

Dz

>=30.00 cm

) il 15.00 cm

\ e 0.00cm

Dz

>=30.00 cm

15.00 cm

0.00 cm
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Control Point Locations (continued)

Calibration (Ground LAS) Calibration (DEM)

>=19.60 cm >=19.60 cm
9.80cm 9.80cm
0.00 cm 0.00 cm
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Control Point Breakdown

Ground (LAS Points)
Density Nearest
BEOO1 NVA 9 -2.99 cm 11.64 ppsm 0.10m 2.58° -3.25¢cm
BE002 NVA 10 -1.09 cm 12.59 ppsm 0.09m 0.86° -0.53cm
BE0O3 NVA 11 3.81cm 8.81 ppsm 0.09m 2.58° 2.60cm
BE0O4 NVA 12 0.70 cm 11.21 ppsm 0.12m 0.86° 0.77 cm
BEOO5 NVA 13 0.30 cm 11.67 ppsm 0.22m 2.58° 0.71cm
BE0O6 NVA 14 -2.90cm 11.64 ppsm 0.18 m 5.85° -2.28 cm
BEOO7 NVA 15 -2.87.cm 13.05 ppsm 0.24m 1.01° -2.56 cm
BE0O8 NVA 16 1.01cm 16.59 ppsm 0.11m 5.71° 1.02cm
BE0O9 NVA 17 2.76 cm 11.25 ppsm 0.08 m 2.63° 3.08cm
BE010 NVA 18 1.48 cm 15.99 ppsm 0.23m 0.41° 1.87cm
BEO11 NVA 19 3.62 cm 11.14 ppsm 0.10m 2.43° 3.46 cm
BE012 NVA 20 1.85¢cm 6.97 ppsm 0.15m 4.86° 2.54 cm
BEO13 NVA 21 291 cm 9.09 ppsm 0.10 m 1.72° 3.53cm
BE014 NVA 22 1.49cm 11.64 ppsm 0.05m 0.86° 1.37cm
BEO15 NVA 23 0.74cm 9.05 ppsm 0.12m 2.63° 0.79cm
BE016 NVA 24 4.86 cm 11.39 ppsm 0.07m 4.29° 4.99cm
BEO17 NVA 25 -2.20cm 15.21 ppsm 0.29m 2.02° -2.03cm
BEO18 NVA 26 -3.00cm 8.31 ppsm 0.07m 19.11° -2.86 cm
UA0O1 NVA 27 -4.22 cm 13.37 ppsm 0.17m 2.29° -4.73cm
UA002 NVA 28 -1.14cm 10.86 ppsm 0.15m 2.29° -1.56 cm
UAOO3 NVA 29 -3.73¢cm 15.88 ppsm 0.04 m 1.42° -3.49cm
UA004 NVA 30 0.43cm 11.07 ppsm 0.10m 1.72° 0.01cm
UAQ05 NVA 31 -1.76 cm 9.16 ppsm 0.18 m 1.62° -1.71cm
UA006 NVA 32 3.03cm 9.30 ppsm 0.16 m 2.00° 3.37cm
FROO1 VWA 33 6.45 cm 6.15 ppsm 0.07m 5.14° 5.67 cm
FR0O02 VWA 34 -2.31cm 6.44 ppsm 0.26 m 4.65° -2.43cm
TG001 VWA 35 3.55¢cm 11.39 ppsm 0.11m 9.83° 3.84cm
TG002 VWA 36 1.16 cm 9.55 ppsm 0.14m 7.05° 1.11cm
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Control Point Breakdown (continued)

Ground (LAS Points)

Type Page Dz Density Nearest
TG003 VWA 37 7.97 cm 7.39 ppsm 0.19m 7.05° 7.59 cm
TG004 VVA 38 0.86 cm 9.09 ppsm 0.18 m 6.84° 1.13cm
TG005 VWA 39 0.61cm 10.89 ppsm 0.10m 3.04° 0.84cm
TG006 VVA 40 8.13cm 8.38 ppsm 0.24m 2.29° 8.14cm
CA001 CAL 41 -4.79 cm 12.38 ppsm 0.10m 2.29° -5.10cm
CA002 CAL 42 5.37 cm 9.76 ppsm 0.20m 1.43° 5.30cm
CA003 CAL 43 -0.11cm 13.02 ppsm 0.26 m 1.15° 0.21cm
CA004 CAL 44 -2.04cm 11.07 ppsm 0.06 m 4.86° -2.14cm
CA005 CAL 45 1.56 cm 10.04 ppsm 0.07 m 3.72° 1.58 cm
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BEOO1

Name BEOO1 Dz -2.99cm
Type NVA Density 11.64 ppsm
Known Z 188.85 m Nearest 0.10m
DEM Dz -3.25¢cm Slope 2.58°

Project Context

Cross Section - West to East

202.46 m

188.20 m

Cross Section - North to South

189.12m

188.65m

World Imagery

LAS Points TIN
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-3.25cm

DEM Dz

BEOO1 (NVA)

-2.99cm

Ground LAS Dz



BEOO2

Name BE002 Dz -1.09 cm
Type NVA Density 12.59 ppsm
Known Z 60.81 m Nearest 0.09m
DEM Dz -0.53cm Slope 0.86°

Project Context

60.95m

60.70m

71.81m ~ager

Cross Section - East to West '

60.30m
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<
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World Imagery

-0.53 cm

DEM Dz

BE002 (NVA)

-1.09cm

Ground LAS Dz



Name BE0O3 Dz 3.81cm
B E O O 3 Type NVA Density 8.81 ppsm
Known Z 20.90m Nearest 0.09m
DEM Dz 2.60cm Slope 2.58°

Project Context

Cross Section - North to South

LAS Points TIN

= e e e e
o o
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DEM Dz 2.60 cm

BEOO3 (NVA)

Ground LASDz 3.81cm



BEOO4

Name BE004 Dz 0.70 cm
Type NVA Density 11.21 ppsm
Known Z 70.38 m Nearest 0.12m
DEM Dz 0.77cm Slope 0.86°

Projec

>

70.55m

Cross Section - West to East

LAS Points TIN
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DEM Dz 0.77 cm

BE004 (NVA)

Ground LASDz 0.70cm



BEOOS

Name BEOO5 Dz 0.30cm

Type NVA Density 11.67 ppsm

Known Z 192.75m Nearest 0.22m

DEM Dz 0.71cm Slope 2.58°

e

Project Context

Cross Section - West to East

194.40 m

192.36 m

St
e s
s

e b

]

Cross Section - North to South

194.32 m

e s
Zgﬁm.\ﬁ

kN

192.06 m

World Imagery

LAS Points TIN
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DEM Dz 0.71cm

BEOO5 (NVA)

Ground LASDz 0.30cm



BEOOG

Name BEO06 Dz -2.90cm
Type NVA Density 11.64 ppsm
Known Z 47.06 m Nearest 0.18 m
DEM Dz -2.28cm Slope 5.85°

Project Context

57.05m

Cross Section - Northwest to Southeast
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-2.28 cm

DEM Dz

BEO06 (NVA)

-2.90 cm

Ground LAS Dz



Name BEOO7 Dz -2.87 cm
Type NVA Density 13.05 ppsm
Known Z 68.02m Nearest 0.24m
DEM Dz -2.56 cm Slope 1.01°

V5 FOCUS On Accuracy - Contra Costa

Page 15

Generated on 6/13/2022 at 9:58 AM

-2.56 cm

DEM Dz

BEOO7 (NVA)

-2.87 cm

Ground LAS Dz



BEOOS

Name BEOO8 Dz 1.01cm
Type NVA Density 16.59 ppsm
Known Z 248.03m Nearest 0.11m
DEM Dz 1.02 cm Slope 5.71°

Project Context

Cross Section - West to East
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247.01m
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DEM Dz 1.02cm

BEOOS (NVA)

Ground LASDz 1.01cm



BEOO9

Name BE009 Dz 2.76 cm
Type NVA Density 11.25 ppsm
Known Z 40.31m Nearest 0.08 m
DEM Dz 3.08cm Slope 2.63°

Project Context

41.89m

39.65m ==

Cross Section - East to West

41.64m
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DEM Dz 3.08 cm

BEOO9 (NVA)

Ground LASDz 2.76 cm



Name BEO10 Dz 1.48cm
Type NVA Density 15.99 ppsm
Known Z 115.05m Nearest 0.23m
DEM Dz 1.87cm Slope 0.41°

121.19m

<

113.32m

Cross Section - Northwest to Southeast

117.27m
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DEM Dz 1.87 cm

BEO10 (NVA)

Ground LASDz 1.48 cm



Name BEO11 Dz 3.62cm
B EO 1 1 Type NVA Density 11.14 ppsm
Known Z 73.65m Nearest 0.10m
DEM Dz 3.46cm Slope 2.43°

Project Context

World Imagery

75.01m

71.95m

Cross Section - Northeast to Southwest

75.25m

73.46 m ==
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DEM Dz 3.46 cm

BEO11 (NVA)

Ground LASDz 3.62cm



BEO12

Name BEO12 Dz 1.85¢cm
Type NVA Density 6.97 ppsm
Known Z 26.42m Nearest 0.15m
DEM Dz 2.54cm Slope 4.86°

Project Context

Cross Section - West to East

27.38m »

25.37m

LAS Points TIN
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DEM Dz 2.54 cm

BEO12 (NVA)

Ground LASDz 1.85cm



BEO13

Name BEO13 Dz 291cm
Type NVA Density 9.09 ppsm
Known Z 35.35m Nearest 0.10m
DEM Dz 3.53cm Slope 1.72°

N

Project Context

World Imagery
: A &
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DEM Dz 3.53cm

BEO13 (NVA)

Ground LASDz 2.91cm



BEO14

Name BEO14 Dz 1.49cm
Type NVA Density 11.64 ppsm
Known Z 76.27m Nearest 0.05m
DEM Dz 1.37cm Slope 0.86°

Project Context

Cross Section - West to East

76.44m

76.21m
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DEM Dz 1.37 cm

BEO14 (NVA)

Ground LASDz 1.49cm



Name BEO15 Dz 0.74 cm
Type NVA Density 9.05 ppsm
Known Z 35.39m Nearest 0.12m
DEM Dz 0.79cm Slope 2.63°

World Imagery

Intensity
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DEM Dz 0.79 cm

BEO15 (NVA)

Ground LASDz 0.74 cm



Name BE016 Dz 4.86 cm
B E O 1 6 Type NVA Density 11.39 ppsm
Known Z 78.45m Nearest 0.07m
DEM Dz 4.99cm Slope 4.29°

World Imagery

Intensity

LAS Points TIN
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DEM Dz 4.99 cm

BEO16 (NVA)

Ground LAS Dz 4.86 cm



BEO1/

Name BEO17 Dz -2.20cm
Type NVA Density 15.21 ppsm
Known Z 67.73m Nearest 0.29m
DEM Dz -2.03cm Slope 2.02°

Project Context

Cross Section - Northwest to Southeast

67.59m

69.47m

Cross Section - Northeast to Southwest | |
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-2.03cm

DEM Dz

BEO17 (NVA)

-2.20cm

Ground LAS Dz



Name BEO18 Dz -3.00cm
B E O 1 8 Type NVA Density 8.31 ppsm
Known Z 4450 m Nearest 0.07m
DEM Dz -2.86 cm Slope 19.11°

Project Context

LAS Points TIN
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-2.86 cm

DEM Dz

BEO18 (NVA)

-3.00 cm

Ground LAS Dz



UAOO1

Name UA001 Dz -4.22.cm
Type NVA Density 13.37 ppsm
Known Z 59.79m Nearest 0.17m
DEM Dz -4.73cm Slope 2.29°

N

Project Context

60.56 m

59.25m

61.44m

g
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-4.73 cm

UA0OL (NVA) DEM Dz

-4.22 cm

Ground LAS Dz



UA002

Name UA002 Dz -1.14cm
Type NVA Density 10.86 ppsm
Known Z 55.38 m Nearest 0.15m
DEM Dz -1.56 cm Slope 2.29°

Projec

~

Context

N

Cross Section - Southwest to Northeast

66.51m =

»
b
7
7
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¥

-
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magery

-1.56 cm

UA0O2 (NVA) DEM Dz

-1.14 cm

Ground LAS Dz



Name UA003 Dz -3.73¢cm
Type NVA Density 15.88 ppsm
Known Z 68.52m Nearest 0.04 m
DEM Dz -3.49cm Slope 1.42°
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-3.49 cm

UA0O3 (NVA) DEM Dz

-3.73 cm

Ground LAS Dz



UAOO4

Name UA004 Dz 0.43cm
Type NVA Density 11.07 ppsm
Known Z 58.62m Nearest 0.10m
DEM Dz 0.01cm Slope 1.72°

v \S -

World Imagery

»

58.02m —

59.87m

e, T
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58.28 m i

Cross Section - East to West
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DEM Dz 0.01cm

UA0O4 (NVA)

Ground LASDz 0.43cm



UAOOS

Name UA005 Dz -1.76 cm
Type NVA Density 9.16 ppsm
Known Z 64.33m Nearest 0.18 m
DEM Dz -1.71cm Slope 1.62°

N

Project Context

68.91m

63.86 m Ztas=

World Imagery
WY Y4

LAS Points TIN

.
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-1.71cm

UA0O5 (NVA) DEM Dz

-1.76 cm

Ground LAS Dz



UAOO6

Dz

Name UA006 3.03cm
Type NVA Density 9.30 ppsm
Known Z 7451m Nearest 0.16 m
DEM Dz 3.37cm Slope 2.00°

78.38m

g

7426 m

75.84m

Cross Section - East to West :

Project Context
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DEM Dz 3.37 cm

UA006 (NVA)

Ground LASDz 3.03cm



FROO1

Name FROO1 Dz 6.45 cm
Type VVA Density 6.15 ppsm
Known Z 45.61m Nearest 0.07m
DEM Dz 5.67 cm Slope 5.14°

Context

N

44.48 m

55.51m

Cross Section - East to West
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DEM Dz 5.67cm

FROOL (VVA)

Ground LASDz 6.45cm



FROO2

Name FR002 Dz -2.31cm
Type VVA Density 6.44 ppsm
Known Z 76.37m Nearest 0.26 m
DEM Dz -2.43cm Slope 4.65°

Project Context

75.76 m

Cross Section - Northeast to Southwest

89.78 m

"D
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-2.43 cm

DEM Dz

FRO02 (VVA)

Ground LASDz -2.31cm



Name TGOO1 Dz 3.55¢cm
TG O O 1 Type VVA Density 11.39 ppsm
Known Z 66.74m Nearest 0.11m
DEM Dz 3.84cm Slope 9.83°

Project Context
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DEM Dz 3.84cm

TGOO1 (VVA)

Ground LASDz 3.55cm



Name TG002 Dz 1.16 cm
TG O O 2 Type VVA Density 9.55 ppsm
Known Z 36.22m Nearest 0.14m
DEM Dz 1.11cm Slope 7.05°

Project Context World Imagery

Cross Section - Southwest to Northeast Intensity
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DEM Dz 1.11cm

TG002 (VVA)

Ground LASDz 1.16cm



Name TG003 Dz 7.97cm
T G O O 3 Type VVA Density 7.39 ppsm
Known Z 27.34m Nearest 0.19m
DEM Dz 7.59cm Slope 7.05°

Project Context

LAS Points TIN
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DEM Dz 7.59cm

TG0OO3 (VVA)

Ground LASDz 7.97 cm



TG004

Name TG004 Dz 0.86 cm
Type VVA Density 9.09 ppsm
Known Z 186.81 m Nearest 0.18 m
DEM Dz 1.13cm Slope 6.84°

Cross Section - West to East

187.64m
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DEM Dz 1.13cm

TG004 (VVA)

Ground LASDz 0.86cm



Name TG005 Dz 0.61cm
Type VVA Density 10.89 ppsm
Known Z 73.71m Nearest 0.10m
DEM Dz 0.84cm Slope 3.04°

Cross Section - Southwest to Northeast

77.69m

73.48m
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DEM Dz 0.84cm

TGOO05 (VVA)

Ground LASDz 0.61cm



TGO06

Name TG006 Dz 8.13cm
Type VVA Density 8.38 ppsm
Known Z 20.44m Nearest 0.24m
DEM Dz 8.14cm Slope 2.29°

N

Cross Section - North to South

22,68 m

19.95m

Cross Section - East to West

21.13m

Project Context
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DEM Dz 8.14cm

TG0O06 (VVA)

Ground LASDz 8.13cm



CAOO01

Name CA001 Dz -4.79 cm
Type CAL Density 12.38 ppsm
Known Z 188.97 m Nearest 0.10m
DEM Dz -5.10cm Slope 2.29°

Project Context

Cross Section - West to East

189.05m

188.46 m

Cross Section - North to South

188.73m

World Imagery

LAS Points TIN
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-5.10cm

DEM Dz

CA001 (CAL)

Ground LASDz -4.79 cm



Name CA002 Dz 5.37cm
C AO O 2 Type CAL Density 9.76 ppsm
Known Z 20.94m Nearest 0.20m
DEM Dz 5.30cm Slope 1.43°
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Project Context
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DEM Dz 5.30cm

CA002 (CAL)

Ground LASDz 5.37cm



Name CA003 Dz -0.11cm
C AO O 3 Type CAL Density 13.02 ppsm
Known Z 69.36 m Nearest 0.26 m
DEM Dz 0.21cm Slope 1.15°
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Ground LASDz -0.11cm



CA004

Name CA004 Dz -2.04cm
Type CAL Density 11.07 ppsm
Known Z 188.32m Nearest 0.06 m
DEM Dz -2.14cm Slope 4.86°
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CAQ04 (CAL)

Ground LAS Dz -2.04cm



CA005

Name CA005 Dz 1.56 cm
Type CAL Density 10.04 ppsm
Known Z 35.18m Nearest 0.07m
DEM Dz 1.58cm Slope 3.72°

Project Context

Cross Section - North to South

35.29m

32.79m

35.44m

34.93m

Cross Section - East to West T Rl

World Imagery

&
¥

LAS Points TIN

Vi3 FOCUS On Accuracy -

Contra Costa

Page 45

Generated on 6/13/2022 at 9:58 AM

DEM Dz 1.58cm

CAQ05 (CAL)

Ground LASDz 1.56cm



