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groundwater does not but is deeply connected to
exist in isolation social, ecological, and Earth systems

groundwater resources groundwater - connected systems



this groundwater -connected systems framing places
an explicit focus on interactions between groundwater
and social, ecological, and Earth systems
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but existing global classifications of groundwater systems
do not represent these social, ecological, and Earth system interactions
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there Is no data -driven global classification
of groundwater -connected systems




Conceptual model and data availability drive system simplification
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Archetypes derived through sequential self -organising maps

R i SR REB

E RRifE RAMI BRKE

ok ik GR)

NSRBf H7 ; C
SURLO BRI H7 ; C
@A { (BEED —

Rt I\BEIWmf k6
¢ kS oURRIE fEIEH(E

SUCKIS RI
drRA kI El'ﬂ:RI

\
T\

1T T 1

TR
i ki RAGEFKI

ol R Ui (5 E

N (B

SBROWE GO
k GNR BB

_ | RREf k @it O
UR dki ORiRI BFR

GER ke Rl B Z(ERN Bauj dz
Rt i Sout R IS TUENfuQirout  GS6RISI A

phseren JTH I
U
| ET AGiig " 9rigy oooo
o BFECE BRIA oooD
HD tkBIO
NﬁJNﬁ(OU@iC

«UfiOR uj f o & Tkif RRIT T E UCE |
RRNKC MNdBE Tk i3 Bt S QaidkkH
OUuoRit R DN‘H@EME RBCMI

«uj f kpidkkH KO
OE Nk @E ESR NRONZ

—p o | o o o

o | o o o
oooo

HH k0O

RURRRIf R&citl il o IEGi Gki Rh L j« O
Rt @it &IRh {OBIRNIO

(L) «UMIOR fujcf BRI
099 hiC | E | EiD E\REBNIB
> eeeehic urrkn
5 0000000 b >
[ )
000000000 LiIC L—
i RN f RIGRNIO
6Bol—[ kR &t i

z

:w

\ ‘@
.J

AOST RI fEi RUNROREKI|I Of UERdDf ok OUORUT Of R
any categorization of these is a gross oversimplification

Uf E|

Yet there is little hope of modelling these interactions

BRRf Rf

EhkdRht O0RRUT UERdk SRt OSodt OET I

v



Global archetypes of groundwater -connected systems

Area distribution
of archetypes




Archetypes reveal unigue fingerprints
of groundwater -connected systems

Extensive ecosystems with
il limited agricultural activity &
groundwater management

| Groundwater reliant industrial
agriculture

j Groundwater reliant small -
landholder agriculture

j Extensive ecosystems with
moderate management

Remote lands with important climate
functions but existing management

Remote or rural lands with important
climate functions but limited management

Underserviced areas with limited agricultural
activity & groundwater management

Arid areas with important Earth system
storage functions

Deep groundwater systems with little

storage capacity or social functions
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A Extensive ecosystems with limited
agricultural activity or management




Groundwater reliant
iIndustrial agriculture
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Groundwater reliant
e\ .
smallholder agriculture




Archetypes face different sustainable development
opportunities and challenges
. Cropland expansion potential

. Groundwater storage trends
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evaluate state of global
data availability for
groundwater -connected
systems
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many and varied

groundwater cris

Groundwater depletion the world over poses a far greater threat to global water security than is
currently acknowledged.

S e Wesler]
. northeastern Bi
porous rock aquifers — a
as much as 33% of total water wi

promote thinking about global groundwater in complex
soclal-ecological systems among researchers and policy makers



To read more about the groundwater -
connected systems framing:

groundwater NGWA

Issue Paper @ OpenAccess () @) &

Groundwater Connections and Sustainability in Social-Ecological
Systems

thank you!
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Stay in touch/be in contact for a soon to be shared preprint
on these archetypes:

¥ D4

xanderhuggins.github.io @xander_huggins xanderhuggins@uvic.ca

Xander Huggins
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Central Valley Guarani




1 :Extensive ecosystems with limited agriculture and management




2 Large-scale agriculture among extensive aquatic ecosystems




3: Groundwater reliant industrial agriculture




4: Groundwater reliant small-landholder agriculture




5: Extensive ecosystems with moderate management




6: Remote lands with important climate function but existing management




[ Rurallremote lands with important climate functions but limited management




8. Underserviced areas with limited agricultural production or groundwater mgmt.




O: Arid areas with important Earth system storage functions




10:Deep groundwater systems with little storage capacity or social functions




