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Tablel- successful laws and designs in sustainable groundwater management in India.

India

Lack of a uniform strategy for the sustainable management of water resources due to variable

weather conditions, areas with different hydrogeological characteristics and diverse local customs
and traditions in this country has caused the management conditions of underground water
resources in each region to be defined based on the hydrogeological, hydrological and
geographical situations, weather conditions, access to underground water, water exploitation
pattern and social and economic structure of that region.

Energy tariffs for agricultural and industrial uses and pricing have been increased and applying
payment laws and fines have been applied to control harvesting, especially in stressed areas
Revival of traditional water harvesting and consumption systems

Paying attention to the development and management of the basin and promoting the protection of
forests to assist an increase in the groundwater supply

Training plans for farmers to create a general understanding of groundwater resources and to
participate them in crop planning (the main achievements of this project are the modification of
the cropping pattern, the rise of the water level in aquifer, the impressive success in using novel
irrigation methods and the return of financial investments and increased economic prosperity
because of better financial investments and increased economic prosperity because of better
groundwater resources management) (Hamilton, 2012)

Changing the management approach from top to bottom, to local management (creating local

institutions)

Close cooperation of government agencies with local non-governmental organizations, farmers'
cooperatives and the development of other local institutions (Hamilton, 2012)
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Table 2- successful laws and designs in sustainable groundwater management in Arizona State.

Arizona
State

Regulating GMA law (GMA law has regulated Arizona’s groundwater management framework)
for answering to different groundwater conditions including three water management levels:

e  General management level: (Includes relatively limited state regulations focused on
licensing wells, registering wells, notifying the adequacy of water supply for the
development of new residential areas, and prohibiting the transfer of groundwater
between most sub-basins at the state level.)

Management level for agricultural prohibited areas: (No new land will be allocated for
agricultural production, but there is no restriction on the use of water usage for non-
agricultural purposes.)

Intensive management (reduction and elimination of groundwater pumping in certain
areas of the state) for areas with a higher crisis (Jacobs and Holway, 2004; Miller, 2000).
Other measures taken in the form of GMA law:

Establishing a related faculty at Arizona State University to provide scientific support for
the formulation and implementation of Arizona water management policies and laws in
various uses and protecting the interests of the Colorado River for the state of Arizona.
Establishment of the Arizona Water Bank Authority (AWBA) in 1996 (water bank: is a
private enterprise that leases water from the water rights that have been saved in the bank,

6 Groundwater Management Act
7 Phoenix
8 Tucson

9 Prescott
10 Prescott
11 Central Arizona Project
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for the benefit of the depositor. The water bank actually protects groundwater resources
through the mechanism of the water market.)

Assessing and revising the GMA law every 5 years and updating it due to changes in

climate and demographic conditions (Samani, 2020)
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Table 3- successful laws and designs in sustainable groundwater management in California State.

California
State

To base the six criteria for the sustainable management of groundwater (severe drop of
groundwater, subsidence, decrease in quality of groundwater, decrease in surface waters,
advancement of salt water in coastal areas and reduction of strategic reserves)

Applying climate changes, population growth, groundwater level fluctuations and
environmental protection goals in management plans and implementation of corrective
measures by local trustees

Adaptive, local and collaborative management

Creating a council of stakeholders and using their advisory recommendations in the
sustainable management of groundwater

Increasing the age of the infrastructure to manage the supply of water resources because
of their role in collection, storage, treatment and delivery

Introducing alternative water sources such as recycled water, desalination of sea water
and fog extraction and atmospheric water production as parts of the puzzle of
sustainability in the water supply system

Creating drought management plans and having a set of management principles to
prevent the severity of water shortage

The implementation of the voluntary reduction water usage program in 2015 with high
success (a significant number of water users showed a desire to slightly reduce their rights
in exchange for guaranteeing the allocation of existing water resources in the future,
which saved about 185 million cubic meters of water)

Passing the open and clear data law in 2016 in order to provide transparency for water
markets by requiring the details of water transactions in an accessible database
Requiring the cooperation of different agencies and institutions for projects that need to
get permission (the cooperation of these organizations leads to reducing the time and
costs of obtaining permission and prevents delays in the implementation of management
processes)

Providing information regarding the social norms caused by water shortage especially
for local communities (presenting films and animations to depict the problems caused by
the instability of water resources in cooperation with radio and television and the Ministry
of Education)

Emphasis on the use of traditional environmental knowledge (knowledge gained by
indigenous people who have been in close contact with nature for several generations
(Samani, 2020)

2ilg oo (srlo Slapinn b Jolai 9 obig oS > (e

39 it 31 CHl> gly Gwoyp) & sl

Jsb b3 b loans do Lo a5 acesl axsls ol o & 1 5131
Eamus et al., 2006; Barlow and Leake, ) Wi oago b oSS
laisS ol b o) Gy b aiile «l 5151 550 (2012
Konikow, 2015; Wolaver et ) sisls pdyeus p conl (Saw

.@l., 2020

\YY

(633257 9 L h15) ouio YL

4 eS| Cbla> gl Sl o Slee Jaol (6,5,
(Ls,aJ15 § Lgy,T anile) Siddaus g i 3blie gl o3y
il 3500 e s s @
odez Sloj g G S 5l e ol slapias -~
ol by Salns ax g BB coalad poe 4 i g diiwd

slo! coals (Reilly et al., 2008) s5i oo (Suo)y) sl



VAT limo) ¥ 0o ot JLu (53593359 00
Hydrogeology, Volume 8, No. 2, Winter 2024

ol ST ogasa g dalg> Jlads (e SYeb (o
Gregory etal., ) aiiws 1.5 0 At gloolFauo b yleai 63
(2006

Gble 53 03194 B! cliblxe iy b)) 4 5
::. 2 4&3}3 s:. K
=55 s 5l eolaiwl wasie SYLI Sis ye o
(Perrone and Jasechko, 2017) coul isl38l 4 g, ¢ 00 ,5us
L2 50 skl sl iy 2T cdloy (Jle olsie 4
0,90 G g adl goll sy Fe XN LYY Ll
&_S)L.‘.-?" Sliwe sy s o] clls o $Yeb JluSis
Dieter etal., ) cul ools pals ss,o #F 1, aline Soe o
LS b JlocSes ol 4 gl ,s o b (2018
a3 [y TV 8 oo o] Sl Co e 058
ol 4 atioly slapiuewsST 4 &l 3b T pjlis a5 w5
sl @l syl o 5 09d w5 L 10 hejnj
J& ol b .(Rohde etal., 2017) el ooy (5,135 ey
A_J )‘ oolazwl Copde g 6)—1)"~°bf ‘_g‘).\ b.:}slﬁ 6&\49})[}
090 bl (o s 5 odoxie OYLI slacdl] sy sl
Slite VAR

Nelson and) <l >y

.(OQuevauviller, 2016

o b LS ey slac ]l copoe o5l
Parker etal., ) 05 oo Jloel 2Ib] o 5 o] sloass>
iy 55 sois o] anwgi S5 laoss (2021
Olelos (s 25 Sl dmusgi o3 s lsis ay el oy
wbla> o359, 4 Deacon et al., 2007) g ol ol
Sizek, 2018; Zdon et al.,) 'Y 5olS (gjlwe 33 5 5L
slacds pas o> daoisn ol w0l 9> L (2018
4 ymie ilgioo (oi s sl Salns 0505 j0 SasS
Ailgige oS 258 (teejpy ol Jao la i i 5o b

b Glaptans p jbal o> g S5 00 4 e

14 Cadiz

\YY

a8 b e pe e slacl 4 atsly slagiunsST -0
bl 53 08 Tisyslol b il pulas 5 sogr slo
Sada et al., 2005; Kodric-Brown and Brown,) acis
bl 40 .(2007; Freed et al., 2019; Wolaver et al., 2020
OB wiz 50 b Sl (Son (2 (i oy 4 Sl
(@S polie S 5Ly (Wolaver et al., 2020) sgi o 8l
—4ig8 Wilgh oo aS Dgud rdeis ol SUiS cel conl S
Sada et al., 2005; ) 5,0 oy 5l 1, o3l 63’1 3L sl o

(Stevens et al., 2022; Wolaver et al., 2020

Loy 5o B Olops ghils bS5l oS slaws -z
ol RIS Pod ool b as SU ojlail a4 oleosls acgerxs
S99 0,8 pasudia |y o (orrb (Slapiuc 9 (0) )
@ iy ol v s gl S 5 GVl
O okelS @l Jloy g G mig 0yee )3 (plmesls
&39I559902 (b ool 5 lgmul o Jalas ((Sdsyo.e
.(Pool and Dickinson, 2007) s ls 5Ls 3,55 ¢ mdesd &5 9
ol Slino b o jo Jaw alyl coedad pac 4y 00l 0geS
Jods & 5 el Cenlad pas Wl e (S (S058)5S]
drwgs @S abl atily (S5esST sleanl s sgame il
(Kathetal., 2018) wiS oo il 4 o) 380 o Jos

ealcadse sly>l sl ol g i gd Coles wolys o -0
O g azas ooy 4 5l (i sloo] (syluly Jsel
b e Vb Cunlad pae 5 (GYsb (loj Do o)l 2y JB
M 5 ool bbbt e ) slao] ko pae b
b slapinns 3 cbli> coadse 5l okl gl
[Richteret al., 2014; Thomann et al., 2020) ol lab
Slr 5l 990 (£8 Cad)b g LSl Lai 5 eal slaay o
ol 0358 oy slaesls il 5 4525 5 6slaex
RSO A ICE PRUSPULE = SRR P IS SYCMX o0

13 Resilient



VAT limo) ¥ 0o ot JLu (53593359 00
Hydrogeology, Volume 8, No. 2, Winter 2024

Crawford-Brown and Crawford-) wb oo ek ails
s ) sl (gl puilsd ol ax,S1 (Brown, 2011
wotlasl Sl el 5 (e ol @S 5
ailesr Sliddaas g Sas Gblie ,0 (6,00 o o i o)
Lol closds lsie 5 oy (Ko p0T) LipadlS g Ui, T VL]
59 Olnl sz Ol ol 50 65500 wlie olil 52 Sl
5 ol (nl @ axg 5 6 4 I all e s LB
el G20l (g Wil e 5585 o @l Zo e 50 by s
wly (2LS 5 6,5 SlapinrwsS) (srb Glapiaw &
il ded g ST oo 20138 g (e 5 ol
Ol 98 St 0T @lio IS Cundy
Ely ey 0,5 SiSdans 5 S adhaie )5 (|l S
Lgie oud cel 5] s JluSas gg8y coul oud
Sgax 4y yie gl YO+ 1 (Al 00 1 Sls) Suwjlye Sw5)L
Ly pyusSy Jolao 45 azdly zals Jlo ;5 yie les YE-
5wl b 8 (S a1 e e Sk
ol gl Copie 5,8 055 gmime oS Sblis
15 imeinns o gl 51 ookl Cs pus Comg jlagms (1 FAA
O3S P plp e Sl o)llnl b alis o) ol
ol o9l Jb 0 5585 ey ol wlie 1 .l o0
aas sl pol )0 soeiny ol @l S conds
oad lacis (ie w Sy 5 (Seoirty <l e 2
Slllas oogase £+ 3l oogas Y- dg00 a5 slasgSa
LSS g 418 )5 5158 (651 10 4 Al L gian Lundg )d H5iS
iy Pl deily wops A0l Gl 65,18 ax gy LB
OYAA 9508 & )l59) Conl o gian slilo bl pl o jsiS
“Jls o eSSl mi T Ol o 20l 2 egdle
0l yiy5d 5 009ed yed G (Sueity ol CeS 3 sl
s e MYAR Jlo BIYSe Lo 51 a5 (o y0b a5
— sl gessSee TF e 4y e il uges S YO
arg BB Ss OYA8 Sl )b L2b) el azdl il53l e

‘nj\..ﬂ Sy ) aS Cowl )9.‘.«5 P 6[@Q‘9§L}T,¢$ RS ol."'95

YO

o red 50 & (orml lapt Cuwlus 4 295 b gl
Davis (2017) Sis 3blio ;0 o539 4y a5 s 04
ko> Lo o g45 4 Pattenet al., (2008) <t al.,

Syl sl Nelson and Ouevauviller, (2016) s,
2 wslr 5 Sl ks plesaly 4wl g Ly e
adly GBS 5 ST 4 425 Ll 5 Shos Jsol
i Stz blie o (s gloo] Sealis 4 Gules

Dyl (657 i dslllas a4

GII0AK g b G ) CBl> (gl g Ol Blos
OYU) SiSdon 9 S @bl 43 S0y ST Hlwb
Gy, g L ylls
Sl eion Grmelin b adg> Cupnae glp byd che
Siddar 9 SiS 5 bl )0 wgllasl @l fl jlas als
ol Copae laal o5y iy a3 (V) 55l a5 le a5 ol oY
sy 09290 x5 Sl algz (6l laailinl 5 e
35 D) oS e dly iy pai (V) t0mme Slssul b 4y
g as ple p e a5 S0 poe DLl gl (o8l
oo 31 oslial (1) 1S o cliblbns xsbs (glopiases

Snte an S s 0 Shee 2L lp Gmoiw
s glaaSs lulis wains ,ials sl sSile 5 calise
5 wsllal Sl gl plaabin] s 5 byl oo
o sl () g8 5l b il 5l (s S slr (sl oS e
3 8LIB) tomlie (S8 5 Sloy ulido o 558 (b 5b
Szl () 1Joe mlbs g losls (5155 &g 4 g (s
G2l g il BBl a4 ws T slr Gl Sunoe Sl
S byl g 4239 el (V) 5 @90 & 0gad S 53 21
oalazwl ploxil 5o ol g Co i (gl Joe (g 3,40l (sl
(e glarz 5l i sleol 1l
Sy 2 Oslsd ol (Saito etal., 2021) solaidl 5 cloixl
0l el Sl il oS ereai o 50 45 (bl ol
5 Slattery, (2016) o .5 o jo Camdly SO lase as |y AL

b3 S92ge ple ST S S clibbre )5l Rl e



IF¥ liumno) ¥ olands oot JUw «(55999359 )00
Hydrogeology, Volume 8, No. 2, Winter 2024

oy gl ol @l 4z LSy Copse Jlosl pus @

PR <l gl & 3oy Gl ase S5 e Sk
28lie yo las 595 Coge Jias &jgo 4 (e ) ol wlie
iy 15 50 el 03 ol 39 0 (5510 0 0 B O wlie
(i) e Jalse dcgerme byl ass> Ko sl
& sletin CeiS 4 bgye Plae 5 meacan; slajls

PSSV VR O

2 ol ek sl @l p¥ ezl i plazs e
sle golul 5l sasdlas s elaiz] gl a5 el >

(2l g ol Oli) Sl cupae Jlesl poc @

1305 Jloel polae &30

&lgo 9 2lad (s lol g LS le Slall uis Llx) @
Gl slets B Gads (B s ) sl (SsilE
Ol o Ghndy OIS Glare e Glonoste ln 23Rl
5 bzl aloyu olais oo mlie Lii> s oS Lie oy
5 by JBl) el 5 oled slacusgame oy
ol Sl )l S peeal g2l 51 L 515 Sl L2
ooliisl (sla g8l 5iS5 atpa 9) (38 Slagogazme oyl 5 o]
Szl )0 () lollim 5 (ol (ol 5 ) gy

ook

tloojyn szl )0 meme auagll pas @

—0,98 ;0 ;955 cead Jgo b Lo po yuiled jo s @

el 00,5 slozel o 1y 1o 0 40 Bl slo

oy Ll 58 el oud Gy a3 el 4 Y g (oo, S0 Sl

sl e ple 5 2yl g jasly 5 s pSpeeal )0 285 o)y
(own YU C?‘]a"" 30 0dd (ypgls glodali

Y&

S5 sl Bblis (nl G090l 9z ge w92 slas )l o e
Capde &80 VA0 (ol mlie o pae &8 ,0) oy dalgs
QYA ol golis

Wi b pae slozyb gl el B850 olxd I ool
3O S5 g0 OMSiw 5 ables Wilgs o L2l g L;”’.lj YL
S pde Candy g olulid | ol dien) o (ab o e
b sl il o sy sen 1y Gl pl j0 aieds )l e 00
O3S 5o i Jole g Ll z )b sl Gazmen ()lul o
o Bn slosI L a5 s il Slallis ol
aipe ol ) 5y0ter Sy5ES 5 einy ol syl Ak
Cudbge pae Jalse 5155 0,050 (L2l 5 g )T VL] caim)
35 00,5 il Cemlion g 0ald (lgie 925 0 )b
STRC IS WIS IEY LT WA SCTC I ST JNCR

ot 5 ol (i 1 o e a8 e
o 1)?‘ rES Ltbo')"‘s).; )‘ u_a'}fb > uu).su J,,'Jo £V ngu.]l.d
fd;d.cet{}f kéJL:») o)‘Lg g_i:

2985 IS ln egee 9 a2l ik SO
5 S g el oglite bl a4 axg e
5S35 (Seleie e

—oligS Blawl s jo Jaine Sloj 38l g pai pac @

TIRPR U IRV FORLIN VY

O bl GS)LM Cupde 4 d>gi cic @

V0 - . -
¢ L@J.o.xn)gwé 9 Lm)jﬁ U‘lﬁ‘)"

- - . P 1 . “ Vo
Sygots HaiS o (Sueip; 2l mle Conde 9,55, *

S35 o D ygots Slowendd 0,503, (nl 53 Cewl o9y (b 4 Vb 5l g 55 peke
gob Om Dbl g Wb oo JEST 5ml obav & (g 5 000 5 311



IF¥ liumno) ¥ olands oot JUw «(55999359 )00
Hydrogeology, Volume 8, No. 2, Winter 2024

Sgdb ais 5 a5 0 b pae el sl lgtel e golaidl
Soalad pae SIS 5 (i BB baptann (ol Grizen
~ 5% 2l Sapians 539 0dazn Cools o 4 it
Sope lpls g ol &l bt 455 0nl sl (ool Ol
3 s oyl 4 bgpe Plase 5 olopias iz 05
S5 oy @Sl Juds 4 5588 Of mlie Cupde jo sl
St izl e gy (0 5 (6,5552) 25 el
o pe Jluo g Gﬂ e Sl slodsae Ok 6 g0 ms.fl
0505 Sl ko pae sl 0508 3925 LT 4 by e
ples 5N calis wb laml b pae (5SIN) Ywloll SO @l
(b g ) Gezer ol Glapiucs )
Olse b ogl Jol> ((Boi> 5 ol (eloia Sin)d
iz o 0 aloml IS g Piluo b azlge (sl (69,505,
Ez oy b Bl el ol wil)] ey o Cu o
plos oS lie Sygo a4 iein) Ol s (SaSen)s
OIS 5B (8 Gl )5 5 laasie oyl e ()l o e
5385 jsboles sd oo Jol> (oo 0350 9 (IS sl
(sl St 25 SIS (@] Glaptass (sl on
Spe wb &5 ablge (o> g eletzrh Sund (solatdl
Dgds Jol> LmQ—I S50 ,0 clil g a8 F 18 380 adlae
SE @ly o adlbee laSd S el LD i
Gas 45 sl s > gl BLEIST 5 Sa5, Sy glaSits
gl bals) g ezl oz Sdlelas (38,5 Ha0 0
5 Plao 45 20l cotiwnw ol .l (yure s slad SO
O L oS S8 Wlgs oo i o j plad (090 (glaSials S0
5o o olow] EMSLie 5 Slegoge I gy Cll g Judos
Sl al> o 5l am sy (i 2T Ml Co e e
54,5 O 9o bap] (coled o 3lusloiel il dopis 5
(silwolesel plaesy 0gl oloul oS lie slas laS canliw
ialas 5 580 glaosls ¢ ledlbl los (g STzl o |
Oelid )55 plaasin lpse (laiied Gl bt )

Sl Joddljgiws 0 i Josdlygiws o (H8LG 04> @

alasl ) G 18 0 0 b o leslos abasl ) «adSS a9 Slowd]
Lol e 0 iy o5 318 Jlos b 5 aaly 2 VU 31 (2 o
P93 2oyt g Ao Bpan 5 (55 L Co pie Jeall gs 5o
el o 0SB L1800 &5 e 5 celoil aylo yuo i

Sl o0 «5}L*°‘-éL6":’ poes 6‘)-3 C)‘la Lglﬂ‘ J>|J,c ®
200 E8 i il gl (295 dedde Wil oo (5lulal)

(ol

byl alS g5 g g 5 )lol S dnwys @
(S ol et 5 Bl

idools b glié LlSsss ailize colew @
e 5 4335 o 23l T golie a4l Ayl
W) 3 1o (55,9LaS 10 (590,00 Jlme i 4 L &S Liome
(00,5 (Srae ol il 4 s 13S0l LS (olil 4 oy

e 5 ololid )5 (oladl 5 ol glocil @
— 0 Sgdome bl g 3510 y0 Lzl g (o5 ya0b 0 15 julcaws
sl

Syl b syyalis sl &ylig coler g 5 Ken e @
Y1 glolw) g,

@b gy
Sr9po 4SS iz 30l ploie Clllas 4y azxgi b (ol pl

Cew!

5 0Ty 0denR)d sy sreb i S (S o]
coobadl eloizb (on )8 (8 ¢ ol SloaSid jl (oS 5
Slapiss Sl Sz g (Joe Shoogas lls 5 (Ssi>
Jooly 9 Ghey S A e Gl s 31 a
b 1 g ablged oslial LB Dglite sl o LS,
5 eleizl —(Kayd ((Sisleiie s« canldl glacglas

16 paradigm

\YY



VAT limo) ¥ 0o ot JLu (53593359 00
Hydrogeology, Volume 8, No. 2, Winter 2024

bl Jeloss sl S92 90 (28 laced,b ow) o

iy ) G ik s

O S Ml sl ol &y

Ol Blas slp (So5elgdsg e o slaadss ags *
ERUESLe e

el sl ilwsgame Gl p3¥ ol olulis
Slp psY eaisS oSS Sleladl 5 jlal zolaw B (gue )
;.j slolas J)..,S

oo YT blie ;o olgsel (6 pdscal ol Py °
6)))4.4[:): )o oolau! Ls‘)" LSJJJJMT dlmw d..\.QJ 9
u;“"‘)‘ dﬁ)ls

Ol sl Sl 5l SLdlas acgian Gblie jausuis °

Lwgio o8 Sl Bble & bl (pl gonay (s

Fob Sl g aeils g Jlocaglgl glolie crad g 0b5 g

sloosls b lalssul Salis goae slo oo ()b .
r Sl Joe 25, @) aney (ol o 03V O jlese g 380
uz.:).:u d)bﬁo)@ 6&,%)@ 9 (s LSL“’)L{"‘) LSL“’“X"L?{.

sdis | )0 00
~ ')

ool b lesly cwle slaghy,  alulis
iy 2l oS boan¥T Gglladl 3k

e g (Loas wds5 calie sla by, (olelis o

piY (Eghas 4l &b 5l wdss £ Gl as ole Sk

=) 1)
ool 5 solel ug slagss, 5 el slubis .
byls b as Sbls 4 pol (bls 5l cus ool s

\YA

il e il b 3 oS sl § RS 5lE b
G Al o 3 (Ll 5 (IS ples o)l 5 &S L
b el gysre Lol om @ Sladle 5l g xSslr ¢l
e S obml g 95790 ol b el 5 gsluslezsl
5 0,5 Cupde |, olidle lgf oo wyax slagjluces b
S5 sl aoi¥ ols S5 )15 jgtus yo 1) waz Pl g ol
—098 bwgi (SSls8 moy (o)l slml 5 asdle aigS e
ole, lp Sl wlgii, olwl 5 oAl 5 o108
WSl e Brgid g Dl slacilw Jlosl b odds xog yls8
Ol 00T o0,8 g 0duzin i Coles ;0 Sleladl )l ploul b
i Do) (5l 50 0 dloml ysS S j2 i )0 (i
Oelpls el so 19l bMas! b oo ylblws g (oodl Lyl s
5 e Ol ol gl 4z LK Jy oglite 9,80,
iy 2l S ;3 OIF S plos o8 L ((Gein
—0s8 9 Slopeal )0 (grmb Glapiuw 18,5 Sl 0
Ao oad sbom! St 1 (6 ks o 4 Wilgi oo 5,105
IS8 Gllae 9,000 51 aiST S8 5585 50 9250 (NS )l
Capde g kb Cunds dee sl oliiny la) B, )

ool 0als &l ey s ol paYole ¢ lab

0305 ST S ey 3108 il Jolge S
fghe ) T g BOIsRT 4 Lo g0 (id Siluo colid
JUl bl (s3glynd) plesul Sloogas vy

(U555 Gl 9 0,030 5o o Sdgjane Colaa

ol 5l 4 base gbesls gyglae> g (w)y *
of Sasatly Sllogi (e

15l was 23l L bl ganay 5 ololis

axlye o) Coniig B sl b oS blE oz ed 5 (o))

laglgzul 5o (Do 0,90 »

i) 9 b Lol b S w8 o)



VoY lin ¥ o3l s Jlus 53518555 000
Hydrogeology, Volume 8, No. 2, Winter 2024

2 ol wad 0seS 5 (Suieleiie nee Coandy o ool

Al sl 65 s 6,8 5le dalaie

creating a platform for
the formation of new

management

w0335 2T Sl o pe (6l (g0l HIS0ly - S
Fig. 1- Proposed solution for sustainable groundwater management.

Slp iles g oladl glacilbw o)y °

Sl Copse Jeted Glp Wlgoe a5 plearae; olulis

b Sgape ()

Gy oolaml  iuenSi gl Kal, Lol .
ST Ollo o s 2945 Slool) ey ) ol cbli> 5 o poe
Pk G b oS Gl s ol cdloy el gl

(-5 55 9 2l Bpas 1als

AR

tow0 )3 ) T (golaidl Jiluwo colis
=iy 2l solasdl bl Slalllae plxl g S s °
Sl i) u,-’T e soslarul 3l ol &l 550D

—085 s ey ol eslitul (Ssks slabis

(BpiasssST 5 (65,9188 nto w s ol (aals) ()1 (5,35



VAT limo) ¥ 0o ot JLu (53593359 00
Hydrogeology, Volume 8, No. 2, Winter 2024

5 2l 3l ookl g kil plas (3051 s & .

i) 2l e Cu e (egas 8 Ul ees i
‘Qlﬁm ‘QM.B&.S O ‘;lf...q\ Sl 5}@&&& °
cEls g S lp) oSl 5 8 laass

(du\.u AR 9 le)lSO‘) dﬂ)‘ 9 9g>g0 uaﬁ‘y

8 plaaste (ol pas leaied le gjlwolesel o
a5 lrools oo 5l (8l laebl iz ee g o HlaS Cinlow 4
o e sl ol a1l g Slosaad gl oo ailis” STzl

Sk s e

S 0d g Wi Sl JuSid (5 3 &y Sl g 5 jlwced b
092 g0 Sl 1K b T Fsn

—drog g o)l eslatul (gl (loe slaslys ol
lmQ] J)Lwo 3 le.é.sdé sl

6‘)% lej.idb )’1 ‘S)lfd.ql.o.: Q.Li}b 6‘)3 6)L...o;~.9].]o L]

e Sleladl gl o jllas g Ololpriay ol las &5l

O oyglie Sl S s g (F)gdee aleS Sl *

oSl ol a5l 5 onds sloxl ik a5S

Sl ool g azog cdlys sl ale i ol .
2 Ol g o pie (il o (s el slp o lawg
sleac> a5l e ol 51 laul eolawl sl

olazdl 5 elaiz o lamacons ) ,556sS

@ 5 39790 sl oslanal (gl (6 i obx] .

» (5;‘ 6LmoLQA (54..,.15 k;&Lo.b 6‘)—.‘ Lg)_..m.; ol:;ul
(25,5 50 31 oo sllol s o il jo oo led

'Y

ol aslen sladghio 0,50 ,0 50,5 o cslis o
5 oslitul 3ei> Aol slp) Fweiny <l L 5 il

(b arass

i — (K2 5 Jilue cSbi
5 oM Az faiee JLS az) plaied Ll *
5 eslital g lapy oyl Gl 4 slaol, Ssjls g

(Sl plog)lx

()559laS ¢ oo palgm 55 0guis 5l rils a5 °
ile) (sreej s ol & bgrye Plws 4 oMol 5 ol o0
Oz g (g Melgn (6 I8 ;508 e s ola (e

Sz Ol Slpens el Jolie 5o )l po g0 959551

ol e aalyz (25T 5 (s (e (alulis
Ay 4 e g e laghy, ol Bras ail

oz b oas eolpl siise Cuxog )l colis .

9 e oo 93 slaoly Hiaw 4 jemme 2SSl Sundy

sraie 5eS Slr ohlo e e ol slr 23Rl la el

fiw0) 2y 2T (B> Jiluo Colid
g odliiul (i 4 bgipe Bei> el cols .
sl 5 BT (Gl welyz bgi (oejny ol sy
5 sl ol 5 o ool e i ol g5, Laim ol
S G5 4 bapicwsST Gl g () 95 Bad> (e
b wlie cnl g b o)ly ol plie 4 (ool Saejlyo o

35les

lois! abw! g 6 jbwdlas oAb g Lodld (g 4105 1y
@ Sledbl § osls  pailojle 5 8 (5,900,
Syg0 a5 S i oL S 0 calis Al el sael Cows



VAT limo) ¥ 0o ot JLu (53593359 00
Hydrogeology, Volume 8, No. 2, Winter 2024

O S g e oS lie 5 6 il ool
RIS R JURSTRVISRW g

Lol 5 oalsd el pomaie pllas (6,5 S0 .
5 e ol S Cupae 5 e ol Gl
5 b slaol Gle sladglis (285, 10 L) (e
(0525

apboils (g cbolKive aslr oSl .
Sl Grze® 5 soges GimeS yo Olaash 5 (50 s
e raags 8550 0 (2T Gl 1 6l crinesil g phd ()99
S5d s (Sain ol arsie &S

Ql)‘ﬁxf&...ulz...; 9 Q‘)L&ny’G

5 @olatl lagg, a8 05l bl 18,5 Sl o
3)lge alom 3l ¢ ey ol o)l 6l Ak yu Slowonas
s 438

bl 58 55,9LaS 5 soladl slacuilow 6,555b
JUETO SR [ KV PO VR VN W

5 orbh Gk 5l ol copae e asly S ags .
W Gl Wlgh a5 jlaleinr So (b g pladisd oS Lie
Jold s ;ﬂ St g CaeS & WT Ok Cblo g

S8

2 LIl o nae sl Sasady slags sl al &) °

SHaglsl oslis Lyl gszen iz bolse (28,5,
ezl lylph o 5905355 ,000 (ool Lyl )5 o Sauary
ol oy loyse,a cubls 5 calisue gblis jo golazdl

ObSs Jlo 0 5o o)

S o Ao

AR

AL o e gl il 209

035 arie b ey ol il b ¢
5 ol mle jarass opie lp cdgs Glp olo)Sg5ke
Olagss ol baallyn 5 bojsme wlul p cbloy Godo
e ok Sl plebel

w‘.)).' C).' u""}[""b 9 leod.uy]

ool iy ol cloy @l (Bl s .

(S pao uﬂ.aulf Glﬂ)om OOLE}.:.MJ‘W

o aSads gdlie islo ojlste 5 (28,5 ki ) .
u...o.S )’l (G0 pga 5O Q‘)bﬁo).gﬁ d?—"-" b oo5ﬂ Lgl.as..\.;Lo...%
WS Laa g oy Ol (el aiile ey o oo

Sl Cadgazme Jlasl 5 S5 6l elsd a2
Gblie 30 ogas 4 duejp) ol leoliiul g cubls g (ol
O 03gll 5 pad JB Slas (5 me j0 slagy5e) eyl

(ein) <
$loplojls s 5 oloml (Gl slioe 0,5 o2l @
Ohlo e e (oo slaJSas (6,5 IS 5 Glgsel o pas

0393 T S 9o 5 sl hos g pINS!
a Yl 5D S5 9SS 0,805, 5l v9zse maldlly st
9 &Sl g (omex il (elasiils S&5 5l eolaul 4y (b
5 Olaate (8 QLS (oo pled o)

5 odd mdg il cwliw Cole> 5 Slotiy .
J)d 6‘).: G.AAJLA.MJ U)As s )lfd,,jhbuj 6‘)?‘).5&_))”44
=) 1) H‘T °43i19@3$5 WS ie o)b)eéasflﬁ\ajm

SMol «gunjp; ol b Bl Sales o

SloEgdn ((H3iS (ilgd 9 (SaS > pllas b cunlize) Sl oS>



IF¥ liumno) ¥ olands oot JUw «(55999359 )00
Hydrogeology, Volume 8, No. 2, Winter 2024

el Soo bl ol (esd g (e slaplesle
aFeie) (ilh g g (PLb I 0 S 5o SB atie
5 2l Bl parass Copae gl g sla)lSg5le 0,8
Sade glp dl S eoiw sgum Jlael g nd (ilo y §ga>
Sle Sl Blse gos wuiloy g5 5 ea¥l gilula,
5 2 Gl Cusguze Jleel 5 JpS (Brae alS
o> (785 5l 50 sl bl )3 ogad 4 Cuils
s 5 0l G356 (slino (13,5 2l g apicnassST bl
e S SIS 5 ol Conae Glaplele
iloses g pladl ST 50 5 ool (55508 650l (G105
5l Salom 5 Glty) (SLIIL (cmj ) ol Ca oo
a8 s S @ g byl Gl ol g oo @y yuilgd
1) 4209 parads (ee pladl g Plae S0 sl (ool
mlolb et (il g golasdl eloixl  oale (5 lalllas
S ookl 4y (Gl 4 VL 5D SIS 0SS 0 Sus, 5l 92 se
Oy1s yo 0 plad (5,00 § oS jLlie ¢ (x> (il (glasin
Bl (g8 IS oS sl ¢ laasie ¢ 25 ololid IS
3,90 3 (AT el (S5, dooles g Gelsd dlacslins i
whed 329 WL 090 sueiny ol azgie a5 plaags
5 Sl b ol Cupae (o adliy S 4 (il
oY Sloladl 5 dls iz jlailete b «laiiied oS Lis
ol g CuBlap g A Gl canlie Jols i sl
3L 5 seiny ol S g S @ pails; o

ol pdyelanil (65,9L88 5 soladdl glaclw

&bw

(S‘b})‘ .\‘ﬂﬂ% s.C 5rﬁmu‘é)l5 ¥ ‘(5‘>|9'.> e ‘LS‘-L@)
5,559, 5l eolatel b ey of mlie Cupan oSl
D Jlo (5995559 00 so3e (Gilwand j0 sgame (I3
FYEY LY ol

\YY

— (SR (i s Wlmaz &y 3y 23l sla L 5o

o8l Dlysd iz ee g golatdl arwg gl <old) 5 ol
ol gl (O] 5 36 glalosias 5 (3L Gl Sials)
Lilps 4 a5 9 (o5 Bl gl juliw 0 1) (G n
Cohy FBrs 5 Ol Codle Sl & el 00 S Joe Sl
Sy el (peiny ol Glapes Saz 5 009
drng g cbliz o pae culpl 93,105 092 o] 5l (o
o8 DAMSia b (45 5 (o5 S 5l il e ol iy
g i o8l og Llo Blod a4y (] 9iS adl oo 5509,
A1l Candy oogr Gl easl pul 5l 5 Sisasg
(Bt Jlod 5 Gy slagisn y0 oy 4 945 slaglgsl
Sl Copse ;o ad 0805, ki pgi) g 0098 Hiuws
Sl plie o pse 058 0 obal 5 39, 4 595 (S0
5 (6N @IS S8 pog oS s 4 jeiS
DILLs )20 o 50 ol Wt 1321 (o Ldlsy e
Ol sl 03g (e 05 o] Sl o e 5 (slonsas
i 5 cals wl bl e @S Sy @l gl
(b Sptern) G972l Glptery;
5 Sl colis 09 Jolbs (Bsi> o golazdl o elozz]
SIS R IR KVE N SR SN IS L.
WOlpse ol pose Gl (5 lie 0,55, S Djpe @
5 LIS Gl 9 GHIAT G5 ¢ GLulid )5 5 plaasise
—aSel S p3lne SSLD (i 090 g0 ol e 0350
b ooy bt 225 lizl (e Laily, adS” (38,5 58 50 5 (&
Sl Gupde 0js> DM 5 Dlegdge ) (e S0
slwolezel Wb dapinn gy colis al> o 5 ey o] Caws
Sledbl 5 ools plad g aidyndy Oygo 5 1S plod o
oo g dhl Bl g (25 e O g0 i ) (ielae
Ale I nl bl ple gl oo anlAS ST nil 4y ools oSG
abgiye slosly sl p3¥ bap)] @8) sl 5 ploled S92 50
Slp @y b ogools 13 )15 jews o) son bladl
5 Lolyd lawgy oladl aisS 1o 098 olowl s sbaolys sl



VEAY (iane ¥ 0o et JUuo (5380555000
Hydrogeology, Volume 8, No. 2, Winter 2024

Alley, W.M., Reilly, T.E. and Franke, O.L., 1999.
Sustainability of ground-water resources. US Department
of the Interior, US Geological Survey, 79 p.

Barlow, P.M. and Leake, S.A., 2012. Streamflow
depletion by wells—Understanding and managing the
effects of groundwater pumping on streamflow. U.S.
Geological Surve, 1376:84 p.

Berger, L., Henry, AD. and Pivo, G., 2020.
Integrated water management recommendations in
practice: coexistence of old and new ways in
Arizona. Water Policy, 22(4): 501-518.

Bredehoeft, J.D., Papadopulos, S.S. and Cooper,
H.H., 1982. Groundwater: The water-budget myth. In
National Research Council, In Scientific Basis of Water-
Resource Management, 51:57.

Chappelle, C., Hanak, E. and Harter, T., 2017.
Groundwater in California. Public Policy Institute of
California, 1-2.

Coeurdray, M., Cortinas, J., O'Neill, B. and Poupeau,
F., 2017. Sharing the Colorado River: the policy
coalitions of the Central Arizona Project (Part 2). In:
Water Bankruptcy in the Land of Plenty, 79-99.

Crawford-Brown, D. and Crawford-Brown, S., 2011.
The precautionary principle in environmental regulations
for drinking water. Environmental Science and Policy,
14(4): 379-387.

Dangar, S., Asoka, A. and Mishra, V., 2021. Causes
and implications of groundwater depletion in India: A
review. Journal of Hydrology, 596: 126103.

Davis, J.A., Kerezsy, A. and Nicol, S., 2017. Springs:
Conserving perennial water is critical in arid landscapes.
Biological Conservation, 211: 30-35.

Deacon, J.E., Williams, A.E., Williams, C.D. and
Williams, J.E., 2007. Fueling population growth in Las
Vegas: How large-scale groundwater withdrawal could
burn regional biodiversity. Bioscience, 57(8): 689-698.

Dieter, C.A., Maupin, M.A., Caldwell, R.R., Harris,
M.A., lvahnenko, T.I., Lovelace, J.K., Barber, N.L. and
Linsey, K.S., 2018. Estimated Use of Water in the United
States in 2015. U.S. Geological Survey, 1441, 65 p.

Eamus, D., Froend, R., Loomes, R., Hose, G. and
Murray, B., 2006. A functional methodology for
determining the groundwater regime needed to maintain

Jul e ez slasSIl ) YA (e bl
2 $2Fuols g Lol 2b sse Cux suein) o b
YOVYVY LY oyl 5 6,90 el o] qolio ligios gas

geS 4o ol SguaS slacely

doaal p (Sian 515 VAN Ol wlie Cy e &8,
Sl b leladl g o Sles

Olpl ey ol ole AT e Slo,b Lol
oy g il (puyp aad Ly da il g ol
5 (s 09SiRg5y e ) sla ]l oo sla)lS

Q‘Jsl ‘u‘)e‘..» ‘w)d.,o wJJ oKisls su‘ WJJJ.A

PN P LY FOWIR | 1 | AP R WIPE SUNC PRI IR VS

2 oare B Sisdad 5 s bl [0 (ejp; o

Ol dansg 5 O (AL arwgs gloy5iS y0 gl lacaslw
AT LY o)l D oyg0

b yiisd olnbe cds giejpy ol mle Copae NF--
T oo 5l eslitasl b (63,5liS oY guams o 5L 05T

AAAT N o)led F Lo (3el5559,008 (S22

2 i) ol b Copae AT ) el

o waass g b slacd i bl Ll
(moirs Lol b Cupae glalSel, 5 bl
Wy w).: oLl 4;011 w))M 9 ‘SM,W 035 “53%..

.Qlﬁl ‘Q‘)-QS

Yl

Alley, W.M. and Leake, S.A., 2004. The journey
from safe yield to sustainability. Groundwater, 42(1): 12—

16.

\YY



VEAY (iane ¥ 0o et JUuo (5380555000
Hydrogeology, Volume 8, No. 2, Winter 2024

Kodric-Brown, A., Brown, J.H., 2007. Native fishes,
exotic mammals, and the conservation of desert springs.
Frontiers in Ecology and the Environment, 5(10): 549—
553.

Konikow, L.F., 2015. Long-term groundwater
depletion in the United States. Groundwater, 53(1):2-9.

Kulkarni, H. and Shankar, P.V., 2010. Sustainable
groundwater management: challenges for the 21st
Century. In International Conference on Dynamics of
Rural Transformation in Emerging Economies, New
Delhi.

Kulkarni, H., Vijay, S., Krishnan, S., 2009. Synopsis
ofgroundwater resources in India: Status, challenges and
a new framework for responses. Report submitted to the
planning commission, government of India, ACWA
Report ACWA/PC/Rep-1.

Kumari, M., Rai, S. C., 2020. Hydrogeochemical
evaluation of groundwater quality for drinking and
irrigation purposes using water quality index in semi arid
region of India. Journal of the Geological Society of
India, 95(2): 159-168.

McCarl, B.A., Dillon, C.R., Keplinger, K.O.,
Williams, R.L., 1999. Limiting pumping from the
Edwards Aquifer: An economic investigation of
proposals, water markets, and spring flow guarantees.
Water Resources Research, 35(4): 1257-1268.

Mckean, E., 2005. The new Axford American
Dictiolutionary theory of commons management. The
drama of commons, 403: 442.

Menon, S., 2007. Ground Water Management: Need
for Sustainable Approach. 1-10.

Miller, J.A., 2000. Groundwater Atlas of the United
States, Segment 2: Arizona, Colorado, New Mexico, and
Utah, Hydrogeologic Investigations Atlas 730-C. US
Geological Survey, 34 p.

Naumburg, E., Mata-Gonzalez, R., Hunter, R.G.,
McLendon, T., Martin, D.W., 2005. Phreatophytic
vegetation and groundwater fluctuations: A review of
current research and application of ecosystem response
modeling with an emphasis on Great Basin vegetation.
Environmental Management, 35(6): 726-740.

Nelson, R. and Ouevauviller, P., 2016. Groundwater
law. In Integrated Groundwater Management: Concepts,
Approaches and Challenges, 173-196.

the health of groundwater-dependent
Australian Journal of Botany, 54(2): 97-114.

vegetation.

FAO. U., 2016. Global Diagnostic on Groundwater
Governance. Food and Agricultur e Organization, Rome,
Italy, 210 p.

Freed, Z., Aldous, A. and Gannett, M.W., 2019.
Landscape controls on the distribution and ecohydrology
of central Oregon springs. Ecohydrology, 12(2): e2065.

Ghose, B., Dhawan, H., Kulkarni, H., Aslekar, U.,
Patil, S., Ramachandrudu, M. V., ...and Prasad, E., 2018.
Peoples’ participation for sustainable groundwater
management. Clean and sustainable groundwater in
India, 215-234.

Gleeson, T., Alley, M.W., Allen, D.M., Sophocleous,
M.A., Zhou, Y., Taniguchi, M. and VanderSteen, J.,
2012. Towards sustainable groundwater use: Setting
long-term goals, backcasting, and managing adaptively.
Groundwater, 50(1): 19-26.

Gregory, R., Ohlson, D. and Arvai, J., 2006.
Deconstructing adaptive management: Criteria for
applications to environmental management. Ecological
Applications, 16(6): 2411-2425.

Gungle, B., Callegary, G.B., Paretti, N.V., Kennedy,
J.R., Eastoe, C.J., Turner, D.S., Dickinson, G.E., Levick,
L.R., Sugg, Z.P., 2016. Hydrological conditions and
evaluation of sustainable groundwater use in the Sierra
Vista Subwatershed, Upper San Pedro Basin,
southeastern Arizona. U.S. Geological Survey, 2016-
5114.

Hamilton, S., 2012. Community-based groundwater
management in Andhra Pradesh, India. Ph.D. thesis,
Unive. Of Otago, 168 p.

Jacobs, K.L. and Holway, J.M., 2004. Managing for
sustainability in an arid climate: lessons learned from 20
years of groundwater management in Arizona, USA.
Hydrogeology Journal, 12:52-65.

Jha, B.M. and Sinha, S.K., 2009. Towards better
management of ground water resources in India.
Quarterly Journal, 24(4):1-20.

Kath, J., Boulton A.G., Harrison, E.T. and Dyer, F.J.,
2018. A conceptual framework for ecological responses
to groundwater regime alteration, (FERGRA).
Ecohydrology, 11(7): e2010

AR



VEAY (iane ¥ 0o et JUuo (5380555000
Hydrogeology, Volume 8, No. 2, Winter 2024

Rudestam, K., Langridge, R., 2014. Sustainable yield
in theory and practice: Bridging scientific and
mainstream vernacular. Groundwater, 52(S1): 90-99.

Sada, D.W., Fleischman, E., Murphy, D.D., 2005.
Associations  among  spring-dependent  aquatic
assemblages and environmental and land use gradients in
a Mojave Desert Mountain range. Diversity and
Distributions, 11(1): 91-99.

Saito, L., Christian, B., Diffley, J., Richter, H.,
Rohde, M.M., Morrison, S.A., 2021. Managing
Groundwater to  Ensure  Ecosystem  Function.
Groundwater, 59(3): 322—-333.

Sarkar, T., Kannaujiya, S., Taloor, A. K., Ray, P. K.
C., Chauhan, P., 2020. Integrated study of GRACE data
derived interannual groundwater storage variability over
water stressed Indian  regions. Groundwater  for
sustainable development, 10: 100376.

Schwabe, K., Nemati, M., Landry, C., Zimmerman,
G., 2020. Water markets in the Western United States:
Trends and opportunities. Water, 12(1): 233.

Sizek, J., 2018. California’s groundwater regime:
The Cadiz case. Resources, 7(1): 7.

Slattery, C., 2016. Canary in the coal mine: Why the
approval conditions for the Carmichael mine reveal the
need to amend the EPBC Act to include adaptive
management principles. Environmental and Planning
Law Journal, 33(5): 421-442.

Smith, M., Cross, K., Paden, M., Laban, P., 2016.
Spring — Managing groundwater sustainably. 1UCN,
Gland, Switzerland., 135 p.

Stevens, L.E., Holcomb, K., Crookshanks, C., Sada,
D.W., Jenness, J., Szabo, K., 2022. A Strategy for
Conservation of Springsnails in Nevada and Utah, USA.
Sustainability, 14(15): 9546.

Tadayon, S., 2005. Water withdrawals for irrigation,
municipal, mining, thermoelectric-power, and drainage
uses in Arizona outside of active management areas,
1991-2000. US Department of the Interior, US
Geological Survey.

Thomann, J.A., Werner, A.D., Irvine, D.J., Currell,
M.J., 2020. Adaptive management in groundwater
planning and development: A review of theory and
applications. Journal of Hydrology, 586: 124871.

O'Neill. B., Poupeau. F., Coeurdray. M. and Cortinas.
J., 2016. Laws of the river: conflict and cooperation on
the Colorado River. Water Bankruptcy in the Land of
Plenty, 45-64.

Parker, S.S., Zdon, A., Christian, W.T., Cohen, B.S.,
Mejia, M.P., Frag, N.S., Curd, E.E., Edalati, K.,
Renshaw, M.A., 2021. Conservation of Mojave Desert
springs and associated biota: Status, threats, and policy
opportunities. Biodiversity and Conservation, 30(2):
311-327.

Patten, D.T., Rouse, L., Stromberg, J.C., 2008.
Isolated spring wetlands in the Great Basin and Mojave
Deserts, USA: Potential response of vegetation to
groundwater withdrawal. Environmental Management,
41: 398-413.

Perrone, D., Jasechko, S., 2017. Dry groundwater
wells in the western United States. Environmental
Research Letters ,12(10): 104002.

Pétré, M.A., Rivera, A., Lefebvre, R., 2019.
Numerical modeling of a regional groundwater flow
system to assess groundwater storage loss, capture and
sustainable exploitation of the transboundary Milk River
Aquifer (Canada—USA). Journal of Hydrology, 575: 656—
670.

Pool, D.R., Dickinson, J., 2007. Ground-water flow
model of the Sierra Vista Subwatershed and Sonoran
portions of the Upper San Pedro Basin, southeastern
Arizona, United States, and northern Sonora, Mexico.
U.S. Geological Survey, 2006-5228.

Reilly, T.E., Dennehy, K.F., Alley, W.M.,
Cunningham, W.L., 2008. Ground-Water Availability in
the United States, Geological Survey, 1323.

Richter, H.E., Gungle, B., Lacher, L.J., Turner, D.S.,
Bushman, B.M., 2014. Developing a shared vision for
groundwater management to protect and sustain
baseflows of the Upper San Pedro River, Arizona, USA.
Water, 6(8): 2519-2538.

Rohde, M.M., Sweet, S.B., Ulrich, C., Howard, J.,
2019. A transdisciplinary approach to characterize
hydrological controls on  groundwater-dependent
ecosystem health. Frontiers in Environmental Science, 7:
175.

YO



VEAY (iane ¥ 0o et JUuo (5380555000
Hydrogeology, Volume 8, No. 2, Winter 2024

Tillman, F.D., Flynn, M. E., 2023. Arizona
Groundwater Explorer: interactive maps for evaluating
the historical and current groundwater conditions in wells
in Arizona, USA. Hydrogeology Journal, 32(2): 645-661.

Tillman, F.D., Cordova, J.T., Leake, S.A., Thomas,
B.E., Callegary, J.B., 2011. Water availability and use
pilot: Methods development for a regional assessment of
groundwater availability, southwest alluvial basins,
Arizona. US Geological Survey, 2011-5071.

US Census Bureau., 2019. Population estimates of
United State.

Wolaver, B.D., Priestley, S.C., Crossey, L.G.,
Karlstrom, K.E., Love, A.J., 2020. Elucidating sources to
aridland Dalhousie Springs in the Great Artesian Basin
(Australia) to inform conservation. Hydrogeology
Journal, 28(1): 279-296.

World Water Assessment Programme (United
Nations)., 2003. Water for people, water for life: the
United Nations world water development report. Unesco,
36 p.

Zdon, A., Davisson, M.L., Love, A.H., 2018.
Understanding the source of water for selected springs
within Mojave Trails National Monument, California.
Environmental Forensics, 19(2): 99-111.

Y&



