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Symbol Name Age Geologic Unit

Qdg Disturbed ground Holocene Artificial Fill

Qaf Artificial fill Holocene Artificial Fill

Qw Very young wash deposits Holocene Very Young and Young Axial-Channel and Wash Deposits

Qa Very young axial-channel deposits Holocene Very Young and Young Axial-Channel and Wash Deposits

Qv Very young alluvial-valley deposits Holocene Very Young and Young Axial-Channel and Wash Deposits

Qyw Young wash deposits Holocene Very Young and Young Axial-Channel and Wash Deposits

Qyv Young alluvial-valley deposits Holocene Very Young and Young Axial-Channel and Wash Deposits

Qf Very young alluvial-fan deposits Holocene Very Young and Young Alluvial Deposits

Qc Very young colluvial deposits Holocene Very Young and Young Alluvial Deposits

Qt Very young talus deposits Holocene Very Young and Young Alluvial Deposits

Qsw Very young slope-wash deposits Holocene Very Young and Young Alluvial Deposits

Qls Very young landslide deposits Holocene Very Young and Young Alluvial Deposits

Qlv Very young lacustrine and fluvial deposits Holocene Very Young and Young Alluvial Deposits

Qe Very young eolian deposits Holocene Very Young and Young Alluvial Deposits

Qs Very young surficial deposits Holocene Very Young and Young Alluvial Deposits

Qyf Young alluvial-fan deposits Holocene Very Young and Young Alluvial Deposits

Qyc Young colluvial deposits Holocene Very Young and Young Alluvial Deposits

Qyt Young talus deposits Holocene Very Young and Young Alluvial Deposits

Qyls Young landslide deposits Holocene Very Young and Young Alluvial Deposits

Qye Young eolian deposits Holocene Very Young and Young Alluvial Deposits

Qys Young surficial deposits Holocene Very Young and Young Alluvial Deposits

Qow Old wash deposits Pleistocene Old and Very Old Alluvial Deposits

Qof Old alluvial-fan deposits Pleistocene Old and Very Old Alluvial Deposits

Qoa Old axial-channel deposits Pleistocene Old and Very Old Alluvial Deposits

Qov Old alluvial-valley deposits Pleistocene Old and Very Old Alluvial Deposits

Qols Old landslide deposits Pleistocene Old and Very Old Alluvial Deposits

Qoe Old eolian deposits Pleistocene Old and Very Old Alluvial Deposits

Qos Old surficial deposits Pleistocene Old and Very Old Alluvial Deposits

Qvof Very old alluvial-fan deposits Pleistocene Old and Very Old Alluvial Deposits

Qvoa Very old axial-channel deposits Pleistocene Old and Very Old Alluvial Deposits

Qvols Very old landslide deposits Pleistocene Old and Very Old Alluvial Deposits

Qvos Very old surficial deposits Pleistocene Old and Very Old Alluvial Deposits

Qvor Very old regolith Pleistocene Old and Very Old Alluvial Deposits

Tf Fernando Formation Pleistocene Fernando Group

Tfl Fernando Formation - Lower Member Pleistocene Fernando Group

Qlo Sedimentary Deposits of Live Oak Canyon Plio-Pleistocene Live Oak Canyon Deposits

Qstu San Timoteo Beds - Upper Member Plio-Pleistocene San Timoteo Formation

Qsts San Timoteo Beds - Upper Member, conglomeratic sandstone beds Plio-Pleistocene San Timoteo Formation

Qstr San Timoteo Beds - Reche Canyon Member Plio-Pleistocene San Timoteo Formation

Qstcq San Timoteo Beds - Upper Member, quartzite-bearing conglomerate beds Plio-Pleistocene San Timoteo Formation

Tstm San Timoteo Beds - Middle Member Plio-Pleistocene San Timoteo Formation

Tstd San Timoteo Beds - Middle Member, highly deformed sandstone and conglomerate Plio-Pleistocene San Timoteo Formation

Tstl San Timoteo Beds - Lower Sandstone Member Plio-Pleistocene San Timoteo Formation

Tstf San Timoteo Beds - Fine-Grained Member Plio-Pleistocene San Timoteo Formation

Tmeh Mount Eden Formation of Fraser (1931) - Heterogeneous Member Miocene Mt. Eden

Tmea Mount Eden Formation of Fraser (1931) - Arkosic and Lithis Sandstone Member Miocene Mt. Eden

Tp Puente Formation - Undifferentiated Miocene Puente Formation

Tpscc Puente Formation - Sycamore Canyon Member, conglomerate Miocene Puente Formation

Tpsc Puente Formation - Sycamore Canyon Member Miocene Puente Formation

Tpy Puente Formation - Yorba Member Miocene Puente Formation

Tpsqc Puente Formation - Soquel Member, conglomerate Miocene Puente Formation

Tpsq Puente Formation - Soquel Member Miocene Puente Formation

Tplv Puente Formation - La Vida Member Miocene Puente Formation

Undifferentiated consolidated sedimentary, metamorphic, and granitic rocks Miocene and Older Bedrock

Source: USGS OFR 2006-1217 (Morton and Miller, 2006) and USGS OFR 2010-1274 (Matti et al., 2015)

Q Alluvium Pliocene to Holocene Alluvium

Undifferentiated consolidated sedimentary, metamorphic, and granitic rocks Miocene and Older Bedrock

Source: CDMG Geologic Map of CA (Jennings, Strand, and Rogers, 1977)

See Figure 7a for Geologic Map

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 7b
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RIPARIAN AREA
IN 1996 AND 1999
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RIPARIAN AREA
IN 2004 AND 2006
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RIPARIAN AREA IN
2015 AND 2016

FOR THE CHINO BASIN
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layer at or near the surface, and 
soils that are shallow over nearly 
impervious material. These soils 
have a very slow rate of 
water transmission.
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Scatterplot of Measured and Model-Simulated Daily Streamflow at the Santa Ana River at E Street Gaging 
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Figure 102
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Scatterplot of Measured and Model-Simulated Daily Streamflow at the Santa Ana River at MWD Crossing 
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Figure 103
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Figure 104
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Figure 153

Observed water level  plus/minus 

one standard deviation of water

level residual (i.e.,  +/- 64.54 ft)

Analysis was based on 108,502 water

level measurements in 879 wells

Summary of Residual

Mean Residual: -0.98 ft

RMSE: 64.54 ft

Relative Error: 1.8%

R²: 0.99
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Figure 154

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 58.27 ft)

Analysis was based on 5,408 water

level measurements in 137 wells

Summary of Residual

Mean Residual: 2.95 ft

RMSE: 58.27 ft

Relative Error: 2.0%

R²: 0.99
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Figure 155

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 71.45 ft)

Analysis was based on 16,915 water

level measurements in 406 wells

Summary of Residual

Mean Residual: 8.98 ft

RMSE: 71.45 ft

Relative Error: 2.0%

R²: 0.99
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Figure 156

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 61.65 ft)

Analysis was based on 44,603 water

level measurements in 778 wells

Summary of Residual

Mean Residual: -12.58 ft

RMSE: 61.65 ft

Relative Error: 1.8%

R²: 0.99
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Measured vs. Model-Calculated Water Levels in the Yucaipa Basin Model Area  - All Layers (1966 to 2016)

Figure 177

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 78.91 ft)

Analysis was based on 13,685 water

level measurements in 93 wells

Summary of Residual

Mean Residual: 44.18 ft

RMSE: 78.91 ft

Relative Error: 3.1%

R²: 0.96
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Measured vs. Model-Calculated Water Levels in Yucaipa Basin – Layer 1 (1966 to 2016)

Figure 178

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 73.94 ft)

Analysis was based on 2,956 water

level measurements in 15 wells

Summary of Residual

Mean Residual: 30.77 ft

RMSE: 73.94 ft

Relative Error: 3.3%

R²: 0.97
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Measured vs. Model-Calculated Water Levels in Yucaipa Basin – Layer 2 (1966 to 2016)

Figure 179

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 65.58 ft)

Analysis was based on 5,258 water

level measurements in 33 wells

Summary of Residual

Mean Residual: 42.22 ft

RMSE: 65.58 ft

Relative Error: 7.4%

R²: 0.91
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Measured vs. Model-Calculated Water Levels in Yucaipa Basin – Layer 3 (1966 to 2016)

Figure 180

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 99.44 ft)

Analysis was based on 3,824 water

level measurements in 36 wells

Summary of Residual

Mean Residual: 72.54 ft

RMSE: 99.44 ft

Relative Error: 4.1%

R²: 0.95
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Measured vs. Model-Calculated Water Levels in Yucaipa Basin – Layer 4 (1966 to 2016)

Figure 181

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 24.54 ft)

Analysis was based on 208 water

level measurements in 1 well

Summary of Residual

Mean Residual: 33.58 ft

RMSE: 24.54 ft

Relative Error: 75.9%

R²: 0.01
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Measured vs. Model-Calculated Water Levels in Yucaipa Basin – Layer 5 (1966 to 2016)

Figure 182

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 43.04 ft)

Analysis was based on 1,439 water

level measurements in 8 wells

Summary of Residual

Mean Residual: 5.08 ft

RMSE: 43.04 ft

Relative Error: 5.9%

R²: 0.99
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Figure 184

This histogram shows a bell shape with over 22% of the 
water level residuals found in the range of +/- 20 ft, 
and over 57% of the water level residuals found in the 
range of +/- 60 ft.
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Measured vs. Model-Calculated Water Levels in the SBBA Model Area - All Layers (1966 to 2016)

Figure 186

Observed water level  plus/minus 

one standard deviation of water

level residual (i.e.,  +/- 64.55 ft)

Analysis was based on 48,610 water

level measurements in 287 wells

Summary of Residual

Mean Residual: -25.94 ft

RMSE: 64.55 ft

Relative Error: 3.5%

R²: 0.96



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

500

700

900

1,100

1,300

1,500

1,700

1,900

2,100

2,300

2,500

2,700

500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500 2,700

M
o

d
e

le
d

 G
ro

u
n

d
w

at
e

r 
El

e
va

ti
o

n
, 

ft
 a

m
sl

Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in the SBBA – Layer 1 (1966 to 2016)

Figure 187

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 68.41 ft)

Analysis was based on 24,088 water

level measurements in 160 wells

Summary of Residual

Mean Residual: -12.31 ft

RMSE: 68.41 ft

Relative Error: 3.9%

R²: 0.97
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Measured vs. Model-Calculated Water Levels in the SBBA – Layer 2 (1966 to 2016)

Figure 188

Observed water level  plus/minus 

one standard deviation of water

level residual (i.e.,  +/- 59.52 ft)

Analysis was based on 5,397 water

level measurements in 37 wells

Summary of Residual

Mean Residual: -31.57 ft

RMSE: 59.52 ft

Relative Error: 4.6%

R²: 0.89
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Measured vs. Model-Calculated Water Levels in the SBBA – Layer 3 (1966 to 2016)

Figure 189

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 57.55 ft)

Analysis was based on 12,310 water

level measurements in 53 wells

Summary of Residual

Mean Residual: -38.21 ft

RMSE: 57.55 ft

Relative Error: 7.9%

R²: 0.80
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Measured vs. Model-Calculated Water Levels in the SBBA – Layer 4 (1966 to 2016)

Figure 190

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 62.25 ft)

Analysis was based on 3,127 water

level measurements in 19 wells

Summary of Residual

Mean Residual: -49.73 ft

RMSE: 62.25 ft

Relative Error: 7.2%

R²: 0.97
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Measured vs. Model-Calculated Water Levels in the SBBA – Layer 5 (1966 to 2016)

Figure 191

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 46.94 ft)

Analysis was based on 3,688 water

level measurements in 18 wells

Summary of Residual

Mean Residual: -45.61 ft

RMSE: 46.94 ft

Relative Error: 6.4%

R²: 0.94
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Figure 193

This histogram shows a bell shape with over 19% of the 
water level residuals found in the range of +/- 20 ft, 
and over 61% of the water level residuals found in the 
range of +/- 60.

Model
Underestimation

Model
Overestimation



")

!(

!(

!(

!(

!(

!(

?å

%&h(

SAN BERNARDINOSAN BERNARDINO
BASIN AREABASIN AREA

Seven Oaks
Dam

!"̀$

Lugonia

No120NF3

Airport_No_2

Well_32

Cone_Camp_1

Riverview_Dr_1

Sa
nta

 Ana 
Rive

r

·
2020, G

E
O

S
C

IE
N

C
E

 Support S
ervices, Inc.  A

ll rights reserved.   D
raw

n By: D
B

.  Projection: State P
lane 1983, Zone V.

 W
:\G

IS
_proj\sbvm

w
d_SA

R
iverS

tudyM
odel_2017\53_S

um
R

pt_Fig_194a_SB
B

A
_hydrographs_1of2_4-20.m

xd

SELECTED
HYDROGRAPHS

IN THE
SBBA MODEL AREA

(1 OF 2)

YUCAIPA

SAN BERNARDINO
BASIN AREA

RIALTO-
COLTON
BASIN

CHINO
BASIN

RIVERSIDE-
ARLINGTON

BASIN

Location within
Integrated
SAR Model Area

EXPLANATION

Integrated SAR Model Boundary

0 2 4

Miles

±

Well Model Layer

1

2
3

4

5

!(

!(
!(
!(

!(

"

Updated Individual Model
(Included in TM No. 1)

Measured

Model-Calculated
(colored by layer)

Groundwater Basin Boundary

Inactive Model Area

Groundwater Flow Barrier

See Appendix C for additional hydrographs.

1,150
1,200
1,250
1,300
1,350
1,400
1,450
1,500
1,550
1,600
1,650

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Cone_Camp_1
Model Layer 5

1,000
1,050
1,100
1,150
1,200
1,250
1,300
1,350
1,400
1,450
1,500

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Airport_No_2
Model Layer 2

1,000
1,050
1,100
1,150
1,200
1,250
1,300
1,350
1,400
1,450
1,500

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

No120NF3
Model Layer 1

750
800
850
900
950

1,000
1,050
1,100
1,150
1,200
1,250

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Lugonia
Model Layer 1

950
1,000
1,050
1,100
1,150
1,200
1,250
1,300
1,350
1,400
1,450

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Riverview_Dr_1
Model Layer 5

900
950

1,000
1,050
1,100
1,150
1,200
1,250
1,300
1,350
1,400

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Well_32
Model Layer 3

FIGURE 194a
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

10-Apr-20

DRAFT



")

!(

!( !(

!(

!(!(

!(

!(

?å

%&h(

SAN BERNARDINOSAN BERNARDINO
BASIN AREABASIN AREA

Seven Oaks
Dam

!"̀$

No_14

Raub_1

Vincent

MWPaperboard

USGS_5th_Sierra

SBVMWD_Backyard_1

Well_No_1

Commerce_
Center_1

Sa
nta

 Ana
 Rive

r

·
2020, G

E
O

S
C

IE
N

C
E

 Support S
ervices, Inc.  A

ll rights reserved.   D
raw

n By: D
B

.  Projection: State P
lane 1983, Zone V.

 W
:\G

IS
_proj\sbvm

w
d_SA

R
iverS

tudyM
odel_2017\53_S

um
R

pt_Fig_194b_SB
B

A
_hydrographs_2of2_4-20.m

xd

SELECTED
HYDROGRAPHS

IN THE
SBBA MODEL AREA

(2 OF 2)

YUCAIPA

SAN BERNARDINO
BASIN AREA

RIALTO-
COLTON
BASIN

CHINO
BASIN

RIVERSIDE-
ARLINGTON

BASIN

Location within
Integrated
SAR Model Area

EXPLANATION

Integrated SAR Model Boundary

0 2 4

Miles

±

Well Model Layer

1

2
3

4

5

!(

!(
!(
!(

!(

"

Updated Individual Model
(Included in TM No. 1)

Measured

Model-Calculated
(colored by layer)

Groundwater Basin Boundary

Inactive Model Area

Groundwater Flow Barrier

See Appendix C for additional hydrographs.

650
700
750
800
850
900
950

1,000
1,050
1,100
1,150

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

SBVMWD_Backyard_1
Model Layer 1

700
750
800
850
900
950

1,000
1,050
1,100
1,150
1,200

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

No_14
Model Layer 1

700
750
800
850
900
950

1,000
1,050
1,100
1,150
1,200

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Raub_1
Model Layer 1

800
850
900
950

1,000
1,050
1,100
1,150
1,200
1,250
1,300

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

MWPaperboard
Model Layer 1

2,000
2,050
2,100
2,150
2,200
2,250
2,300
2,350
2,400
2,450
2,500

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
Gro

un
dw

ate
r E

lev
ati

on
, ft

 am
sl

Vincent
Model Layer 1

650
700
750
800
850
900
950

1,000
1,050
1,100
1,150

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Commerce_Center_1
Model Layer 5

750
800
850
900
950

1,000
1,050
1,100
1,150
1,200
1,250

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

USGS_5th_Sierra
Model Layer 1

1,000
1,050
1,100
1,150
1,200
1,250
1,300
1,350
1,400
1,450
1,500

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Gro
un

dw
ate

r E
lev

ati
on

, ft
 am

sl

Well_No_1
Model Layer 3

FIGURE 194b
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

10-Apr-20

DRAFT



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

600

800

1,000

1,200

1,400

1,600

1,800

2,000

600 800 1,000 1,200 1,400 1,600 1,800 2,000

M
o

d
e

le
d

 G
ro

u
n

d
w

at
e

r 
El

e
va

ti
o

n
, 

ft
 a

m
sl

Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin Model Area  – All Layers (1966 to 2016)

Figure 195

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 53.99 ft)

Analysis was based on 26,297 water

level measurements in 333 wells

Summary of Residual

Mean Residual: 19.29 ft

RMSE: 53.99 ft

Relative Error: 5.1%

R²: 0.97
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Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin – Layer 1 (1966 to 2016)

Figure 196

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 107.47 ft)

Analysis was based on 3,057 water

level measurements in 20 wells

Summary of Residual

Mean Residual: 107.41 ft

RMSE: 107.47 ft

Relative Error: 10.3%

R²: 0.99
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Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin – Layer 2 (1966 to 2016)

Figure 197

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 23.49 ft)

Analysis was based on 6,593 water

level measurements in 98 wells

Summary of Residual

Mean Residual: 1.05 ft

RMSE: 23.49 ft

Relative Error: 3.9%

R²: 0.97
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Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin – Layer 3 (1966 to 2016)

Figure 198

No water level target in layer 3
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Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin – Layer 4 (1966 to 2016)

Figure 199

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 25.71 ft)

Analysis was based on 9,621 water

level measurements in 109 wells

Summary of Residual

Mean Residual: 11.54 ft

RMSE: 25.71 ft

Relative Error: 4.1%

R²: 0.93
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Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin – Layer 5 (1966 to 2016)

Figure 200

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 24.08 ft)

Analysis was based on 7,026 water

level measurements in 106 wells

Summary of Residual

Mean Residual: 8.67 ft

RMSE: 24.08 ft

Relative Error: 4.6%

R²: 0.95
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Figure 201
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Figure  202

This histogram shows a bell shape with over 63% 
of the water level residuals found in the range of 
+/- 20 ft, and over 89% of the water level 
residuals found in the range of +/- 60 ft.
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Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin Model Area – All Layers (1966 to 
2016)

Figure 204

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 22.41 ft)

Analysis was based on 6,643 water

level measurements in 55 wells

Summary of Residual

Mean Residual: 3.78 ft

RMSE: 22.41 ft

Relative Error: 7.8%

R²: 0.90



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

500

600

700

800

900

1,000

500 600 700 800 900 1,000

M
o

d
e

le
d

 G
ro

u
n

d
w

at
e

r 
El

e
va

ti
o

n
, 

ft
 a

m
sl

Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin – Layer 1 (1966 to 2016)

Figure 205

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 20.60 ft)

Analysis was based on 2,971 water

level measurements in 29 wells

Summary of Residual

Mean Residual: 2.22 ft

RMSE: 20.60 ft

Relative Error: 10.7%

R²: 0.84



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

500

600

700

800

900

1,000

500 600 700 800 900 1,000

M
o

d
e

le
d

 G
ro

u
n

d
w

at
e

r 
El

e
va

ti
o

n
, 

ft
 a

m
sl
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Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin – Layer 2 (1966 to 2016)

Figure 206

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 18.26 ft)

Analysis was based on 2,623 water

level measurements in 19 wells

Summary of Residual

Mean Residual: 11.80 ft

RMSE: 18.26 ft

Relative Error: 6.9%

R²: 0.93
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Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin – Layer 3 (1966 to 2016)

Figure 207

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 19.72 ft)

Analysis was based on 259 water

level measurements in 2 wells

Summary of Residual

Mean Residual: 27.67 ft

RMSE: 19.72 ft

Relative Error: 14.9%

R²: 0.90
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Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin – Layer 4 (1966 to 2016)

Figure 208

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 16.93 ft)

Analysis was based on 317 water

level measurements in 2 wells

Summary of Residual

Mean Residual: -25.25 ft

RMSE: 16.93 ft

Relative Error: 17.7%

R²: 0.55
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Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin – Layer 5 (1966 to 2016)

Figure 209

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 9.23 ft)

Analysis was based on 473 water

level measurements in 3 wells

Summary of Residual

Mean Residual: -24.59 ft

RMSE: 9.23 ft

Relative Error: 23.1%

R²: 0.30
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Figure 210
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Histogram of Water Level Residuals in Riverside-Arlington Basin – All Layers (1966 to 2016)

Figure 211

This histogram shows a bell shape with over 
63% of the water level residuals found in the 
range of +/- 20 ft, and over 98% of the water 
level residuals found in the range of +/- 60 ft.
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Measured vs. Model-Calculated Water Levels in the Chino Basin Model Area – All Layers (1966 to 2016)

Figure 213

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 33.63 ft)

Analysis was based on 13,267 water

level measurements in 111 wells

Summary of Residual

Mean Residual: 1.33 ft

RMSE: 33.63 ft

Relative Error: 3.0%

R²: 0.93
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Measured vs. Model-Calculated Water Levels in Chino Basin – Layer 1 (1966 to 2016)

Figure 214

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 32.50 ft)

Analysis was based on 11,524 water

level measurements in 96 wells

Summary of Residual

Mean Residual: 3.12 ft

RMSE: 32.50 ft

Relative Error: 3.6%

R²: 0.93



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

200

400

600

800

1,000

1,200

0 200 400 600 800 1,000 1,200

M
o

d
e

le
d

 G
ro

u
n

d
w

at
e

r 
El

e
va

ti
o

n
, 

ft
 a

m
sl

Observed Groundwater Elevation, ft amsl

Measured vs. Model-Calculated Water Levels in Chino Basin – Layer 2 (1966 to 2016)

Figure 215

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 14.99 ft)

Analysis was based on 361 water

level measurements in 6 wells

Summary of Residual

Mean Residual: 2.15 ft

RMSE: 14.99 ft

Relative Error: 8.8%

R²: 0.90
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Measured vs. Model-Calculated Water Levels in Chino Basin – Layer 3 (1966 to 2016)

Figure 216

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 45.92 ft)

Analysis was based on 1,095 water

level measurements in 8 wells

Summary of Residual

Mean Residual: -16.56 ft

RMSE: 45.92 ft

Relative Error: 8.1%

R²: 0.84
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Measured vs. Model-Calculated Water Levels in Chino Basin – Layer 4 (1966 to 2016)

Figure 217

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 13.32 ft)

Analysis was based on 287 water

level measurements in 1 well

Summary of Residual

Mean Residual: -3.05 ft

RMSE: 13.32 ft

Relative Error: 13.5%

R²: 0.34
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Figure 218

No water level target in layer 5
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Figure 220

This histogram shows a bell shape with over 
68% of the water level residuals found in the 
range of +/- 20 ft.
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Figure 222

Observed water level  plus/minus 

one standard deviation of water 

level residual (i.e.,  +/- 5.70 ft)

Analysis was based on 349 water

level measurements in 10 wells

Summary of Residual

Mean Residual: 0.68 ft

RMSE: 5.70 ft

Relative Error: 11.6%

R²: 0.89
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Figure 224

This histogram shows a bell shape with over 100% of 
the water level residuals found in the range of +/- 20 ft.
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