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Vandforsynings udfordringer i det vestlige USA

U.S. Drought Monitor Lake Mead satellite imagery 2000-2022
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California overforbruger vandressourcen

Mest vandforbrugende stat: 42 million acre-feet (MAF)

51806.16 Kubik hektometer (hm) pr ar.
1 hm = 1mio. m”™3

Vandet bliver brugt til:

60% Markvanding

17% Offentlig forsygning
Grundvandet leverer: 40-60%
Mistet 81 MAF (99911.88 hm)

Af grundvands ressourcen
fra Central Valley pa 52 ar
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CUMULATIVE CHANGE IN GROUNDWATER STORAGE,
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I fremtiden forventes en lavere tilfgrsel af vand

CLIMATE & ENVIRONMENT

With California expected to lose 10% of its water within 20

years, Newsom calls for urgent action
LA Times, Aug. 11, 2022

“Det projekterede tab... svarer til at miste

mere end volume af Shasta Lake [pr
ar]..” (4.5 MAF), 4550.66 Kubik
hektometer

Ramboll 5



Vedtagelse af the: Sustainable Groundwater Management
Act (SGMA)

« Vedtaget i 2014
 Grundvandsmagasiner skal anvendes baeredygtigt gennem lokale planer

« Tidslinje for udfarsels

Step one Step three
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Malet med
undersggelsen er at
kortlaegge alle medium
til hgj prioritet
grundvandsmagsiner i
staten Californien
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Linjer er flgjet i et 2 by
8 mile (3.2x12.87km)
gitter for at fange
store geologiske
strukturer.
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23,000 line-km (14,000 mi) flgjet til-dato

(Over halfway around the world!)

Statewide AEM Survey >
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Focused Low Moment DWR-AEM
Survey for Mapping Surface
infiltration Recharge Potential

lan Gottschalk, Timothy Parker, Frederik Christensen, Mikkel Toftdal, Jeppe Schjerning, Javier Peralta, Paul Thorn - Rambol/
Mandy Long, Rasmus Teilmann, Amir Soltanzadeh - SkyTEM

Katherine Dlublac, Steven Springhorn, Ben Brezing - California Department of Water Resources (DWR)

Groundwater
‘\ Resources
. . Association
" of California
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SkyTEM312

Skytem312 Fordele:

» God oplgsning naer
overfladen samt stor
undersggelses dybde

» Forbedret karakterisering af
dybere geologi

 Velegnet til regional
kortlaegning

Ramboll
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Skytem
System
Selection

Undersggelses omrade 3 -
Santa Rosa Plain, Petaluma,
Sonoma, Ukiah, and Big Valley
Basins:

 Anderledes bassin
karakteristik

« Mere overfladenaere og ikke
sa tykke bassiner

« Kraever hgjere fokus pa den
overfladenaere geologi
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AEM Survey Area Key
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Skytem304

Skytem304 system benefits:

» Bedre oplagsning af
overfladenaere lag

» Bedre til at skelne I mellem
kontraster I ledningsevne

Ramboll

Skytem304
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Skytem304
HF

Forbedret overfladenaer
oplgsning
- Malrettede undersggelser

* En mere praecis bassin
karakteristik (bedre til at
opfange laterale variationer)

Ramboll

Skytem304
\

Cresce?t City %reg

Survey Area based on
Groundwater Subbasin

[ B
Il 2
Bl 3
i 4
Bl s
Il
N 7
K]

[ Not Yet Scheduled

AEM Survey Area Key

v

\
—— Skytem312

Susanville

4@

N
San | tﬁ@-ﬁ)

Obispo d
g \Q\\\m\\\’;j Needles

Santa~Barb\a@€? Twentynine
Los
oo~ g

Angeles Riverside

. 0B > N

\ : El Centro
San¥Diego

For a complete list of groundwater subbasins surveyed in each survey area, please visit:
https://water.ca.gov/Programs/Groundwater-Management/Data-and-Tools/AEM and click on AEM Survey Schedule.

Palms >
“:‘X Blythe

14



sempel - Kings og Madera grundvands magasin

Legend

[ california Groundwater Basins

o o Work Order 12 Planned Flight Lines - Std Mod
=== \Work Order 12 Planned Flight Lines - Std

mw Work Order 12 Planned Flight Lines - HF
=== Work Order 5 Flight Lines - Std

20 km
]

Ramboll

15



SkyTEM

Ramboll

huls sekvenser

General
Description value unit
loop diameter 30|m
ground speed 80/kph

22.22222222m/s
System-specific

Description 304 HF script 304 standard 312 standard unit

LM base frequency 210 210 210[Hz
HM base frequency 75| 30| 30|Hz
HM:LM ratio 1 3 3]
LM cycle length 0.4 0.4 0.4{s
trap sounding distance 1 1.4 1.4]s
HM cycle length 0.4 1.2 1.2[s
Full cyclelength 0.8 1.6 1.6|s
LM pulses percycle 84 84 84|pulses
HM pulses per cycle 30 36| 36|pulses
LM pulses persecond 105 52.5 52.5|pulses
HM pulses per second 37.5 22.5 22.5|pulses
Avg pulses per second 71.25 37.5 37.5|pulses
pulses persounding distance 71.25 52.5 52.5|pulses
Avg pulses per meter 3.20625 1.6875 1.6875pulses
Ratio of 304 HF pulses/ * pulses 1.9 1 1|
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P ro Ce S.Se rl n g O g High Frequency Survey Processing Settings
Trapez Sounding distance (s) 0.8
:.[ n Ve r:S I.O n S LM Trapez Width 1 (s) 0.8
LM Trapez Width 2 (s) 0.9

indstillinger for FVROENE

3
H F ko rtl&gnlng HM Trapez Width 1 (s) 3
HM Trapez Width 2 (s) 4
HM Trapez Width 3 (s) 6
» Trapezfilteret for lavt moment
har faet sounding distances,
samt bredde reduceret i forhold High Frequency Survey Inversion Settings
til 304 standard samt 312 LM Gates Omitted 1,17,18,20,21,22,23,24,25,26,27,28
HM Gates Omitted 1,2,3,4,5,6,7,8,9,10,11,26,27,28,29,30,31,32
First Layer Boundary (m) 1
Last Layer Boundary (m) 200
Minimum number of datapoints 5
Reference Distance (m) 20
Resistivity Starting Value Set to Auto
Lateral Constraint at Medium 1.3
Vertical Constraint 3
Lateral Constraint 1.1
Altitude a-priori STD 0.5

17
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Processering og
Inversions
overvejelser

« LM trapezfilter sounding distance
og bredde

. Afhaegning at mal:

- Balance mellem signal-stgj-
forhold og lateral oplgsning

« Begreenset “averaging window”
gennemsnitsvindue for at gge
oplgsningen

Ramboll
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Processing and
Inversion
Settings for HF
Survey

- Sidste lag valgt baseret pa
forventet indtraagningsdybde
(DOT)

Ramboll

High Frequency Survey

Processing Settings

Trapez Sounding distance
LM Trapez Width 1 (s)
LM Trapez Width 2 (s)
LM Trapez Width 3 (s)
HM Trapez Width 1 (s)
HM Trapez Width 2 (s)
HM Trapez Width 3 (s)

(s) 0.8
0.8
0.9

b~ W W

High Frequency Survey Inversion Settings

LM Gates Omitted
HM Gates Omitted

First Layer Boundary (m)

1,17,18,20,21,22,23,24,25,26,27,28
1,2,3,4,5,6,7,8,9,10,11,26,27,28,29,30,31,32
1

Last Layer Boundary (m)

200 |

Minimum number of datapoints
Reference Distance (m)
Resistivity Starting Value
Lateral Constraint at Medium
Vertical Constraint
Lateral Constraint
Altitude a-priori STD

5
20
Set to Auto
13
3
1.1
0.5

19



Processing and
Inversion
Settings for HF
Survey

- De vertikale band blev lempet for
at tillade stgrre variation med
dybden.

- De laterale band er sat til den
anbefalede veerdi.

Ramboll

High Frequency Survey

Processing Settings

Trapez Sounding distance
LM Trapez Width 1 (s)
LM Trapez Width 2 (s)
LM Trapez Width 3 (s)
HM Trapez Width 1 (s)
HM Trapez Width 2 (s)
HM Trapez Width 3 (s)

(s) 0.8
0.8
0.9

b~ W W

High Frequency Survey Inversion Settings

LM Gates Omitted
HM Gates Omitted
First Layer Boundary (m)
Last Layer Boundary (m)
Minimum number of datapoints
Reference Distance (m)
Resistivity Starting Value

1,17,18,20,21,22,23,24,25,26,27,28
1,2,3,4,5,6,7,8,9,10,11,26,27,28,29,30,31,32
1
200
5
20
Set to Auto

Lateral Constraint at Medium
Vertical Constraint

1.3
3

Lateral Constraint
Altitude a-priori STD

1.1
0.5

20



ContraStlng mOdeIS adCross Observations:

= Stgrre regionale strukturer er

SYSte M CO nfl g U ratl ons til stede i a.IIe modeller.

= Flere detaljer fra 304-HF
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