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Preface

Afghanistan, an ugper
Sources offrosh waters, making the habitat of the peogle oftis country quie wallresouced In
torms of accass to frosh walars

Algharistan has five major iver basins with an annual surface water low of about 57

an upper riparian country of
water flowing into neighboring rparian courires of Iran, Turkmenistan, Pakdstan, Tajkistan and
Usbeistan

Howeer, 1 water resources, the
o v i o Lok o it ki ot s 10 i o 8

partcularly aiming al s cataytc ole in economic development. Reasons ara many. Years of
conflit impade regula data collection and destroyed valuable nfrasructur. In additon, the
poliicizaton of this issue has ciscouraged atompls a studying it and undersianding il
suffiient. This is whi s

pe tis lack
is 2 wide gap in water specifc knowledge n Alghanistan.

As evident from regional and global experiences, susiainable management and
development of wate resources hs the potential fo becorme via asset forregional cooperaton

n a resources witin
inecouty, ghnistan fo sl can st acess 0504 and vaing s, 10 bl
of both the agricultural and Industal sectors

To compensate for this lack in capacity and access, t s crical for Afgharistan to draw
practcal linkages betwaen s water rasouross and majo sectors that contibute a signfcant
deal 10 economic development, such as agriculture and trade. The Kokcha River Imgation
Scheme

area, 35 well a5 generate thousands of MWs of lecticy.

But before we materaize inkages between Afghanistan's wate resources and s key.
economic seclors such as trade and agricuture, is imporant {0 strenglhen the sirctura,

Of equal significance is shaping the national iscourse on transboundary water fsues.
Unfortunataly, there is @ deartn of suffcient information and awareness on the role of
Afghanisan's water resources in national economic development and on the signifcance of




Whia there are numerous researches conducted by nternational organizations on
Afghanistan's transboundary resources, there are not encugh number of researches o
Afghan polcy analyss, schoars or acadernicians.

‘Alghans have begun to pursue sducational caroers facusing on ransboundary water
management or interational water law. However, considerng the existing capacty gaps and
huge potential for knowledge production i the sector, these numbers are in nesd of urgent

Duran Research & Analysi is proud o prosent the firstissue of the frst volume of the

Joural of . a st of s Kind,

4 oty mptasions, mosty deveape by AGnan oxors of e f. Efs 4 hese can
Alghan polcy

ek 1 o, ol s e 1 e sty s

academia

“This Issue of the Journal of Afghanistan Waler Studies, a small endoavor in contibuting
o knowlodge base development on Afghanistan's transboundary water resources, includes.
analysis on topics such as the UN Water Conventions and Algharistan,foe of water i regional
ynamics, hydro-cognizance, water securty and hydropower.

Duran Research & Analyss is gratefl fo expert authors of this issue including
Mohammad Dau Dr. John F. Shodsr, Sherfan Ahmadza, r. Glen Hoarns, M
Sayed Shah Danish and Najib Rahman Sabary for their voluntary contibuion. Duran is also.
thankful

Duran Rosearch & Analys's remains comitted to knowladge base development and
awarenoss raising on Aghanistan's transboundary waters and wil contina 1o conlibute,
hrough these efors, (o sustainable management and dovelopment of tis valuable asset in
Alghanistan

Abaceen Nasini

Executive Di
Duran Research & Analysis



The 1997 UN Convention on
the Law of the N igatic Uses of

Watercourses

Why does it Matter for Afghanistan?

Mohammad Daud Rezaee






Introduction

The Urited Nations adopted the Convention on the Law of the Non-navigational Usss. of

Internatonal Watercourses (‘e Convention’) on 21 May 1997 in an attemp 10 reguiale use,

development, management, and conservation of all walers—surface and ground waters

tes. force on August 17, 2014,

) of 1 13 36 member States. The

Convention is a ramework convenion that lays down basic principles and procoduros and

leaves tha dstais to ba worked out by member States taking ino account tha spacics and

T o Tt 1) i ST S o e erter counes e 9 e

France Gommany, Donmar, Swadan,and Hurgy (Eurpe). 193, Jdan, Lobarcr,

m. ‘and Qatar (Middlo Eas), as well as Uzbekistan (Conial Asia).” Afgharistan has not yot
decided to accede o and rafy the Convention

Algharistan is a mountainous, land-tocked county in South and Cental Asia with “an
aroa of 647,500 square klometers and population of about 26 millon t s bordered by Pakistan
in the south and east, Iran in the west, Turkmenistan, Uzbekistan and Tafkistan n the north,
and the Peoglo's Repubiic of China In the far northeas:. Afgharistan has an arid and semi-arid
continental climate with cad wintars and hot summers. The clmate variss substantally from
‘one region to another due o dramatc changes in opography. The wet saason generaly runs
from vinter through cary spring, but the counlry on the whole is ry.fallng withn the Desert or
Dosert Stoppe cimato classilicaton

Afghanistan's Intal Natonal Communication fo the UNFCCC puts It Tin theory,
Afghanistan is not a water-scarce country, and possesses an estimated overall suface wator
iy of 2775 i mearspa cop pr yor. Norablan | s brded b
many consraints and the relatively sigrificant amouns of water availabe in the

nporant vatatons i, nd acors et and s e, Te dsoton of

populations. And the avaiabiy of wals in Afgharistan is characterized by considerabl inra-

Uniad s TralyColecton (NTC), vl st




and inter-annual variatons. Further the counlry also has the lowss! waler storage capacity in
the region” ¢

Afghenisan has fie river basins® namely Kabul (Indus) River Sasin, Helmand River
Basin, Harud.Murghab Rive Basin, A Darya Rive Basin,and th Norhern River Basin, O
e o b, o oy b it At shars i 1t
Tajkistan, Uzbokistan, Turkmerisan,Iran, and Pakistar

share of water from these river basins for hycraulc power production, rigation, municipal,
Industial uses as well as other economic purposes. Al the same tims, 1

the pricrhistorical uses by neighboring countries might be sinifcanty impacted f Alghanistan
willuse it share of water Tho current lack of inclusive regional o bilateral water sharing legal
arangement furher adds to the complexty of the ituation

® are concems that

With the enty into force of the UN 1997 Watercourses Conventon, Alghans are keen to
bt e provlors of i e ol o - pair s it e S
(equiable and reasonable wilzaton") aricle 7 (‘obigaton not 1o causs sgnficant harm).
rice 8 omer oolgaion 1 coopra’, and aics 12 (ntfcaton onceming plared
measuras with possile adverse effets’) wil impact Alghanistais desice to flly uliize s
share(s) of the ansboundary river basins. In other words, doas tha nowly adopled
Watercourses Convertion offer an opportunty for the countries in the region 1o reach an
o, ol 1ol Hamow for water alcaton. nansgomen. dovepron, nd
ulization or it wil significanty impact the curent de fact water alocaton regime and frther
destabilze it?

“This paper vl
e used tonform poiies and decisons i the coming years.

* P ot s ao st S, a hors y o sevral s s or ‘TS
o xanple ha Magha doss 1o hysclegaly comect 1 th Har Rus el thay s n h some.
"




Why does the Convention Matter for Afghanistan?

There are several factors that craate debate over the 1997 UN Walsrcoursss Conventon in
Alghanistan. Firs, as mentioned earle, Afghanistan shares four of i transboundary rver
basins with downstream neighbors. This fact, in he absonce of a regional eaty rogime, puls
Alghanistan in a Du:\um that m‘ be mmﬁcanﬂv impacted by any development in
itemational I other words,

it ey tred o o requing Fansboundar fesh water o a ol
ovel, might signiicanty impact Alghanistan.

‘Second, due to years of poltcalinstabilty tiggered by former Urion of Sovet Socialst
Republics (USSR) atiack’s on the countr. folowed by years of devasiating inemal power
strugglo, and

At
the sams ime, e water for ustral,
it soowt oo Aowring s Mg s Saic gt e
‘country curently imports 93.1 percent of s commercial goods? ncluding food and sgriculural

s Gownsiream nelghbors and purchases hydroslecirity fom the ceniral Asian
‘counties (al downsirean o Afghanistan) o supply electicty for its major Giies incucing it
capital ciy- Kabul

Trird, Afgharistan Is upsiream in al s ransboundry river basins except n the Kunar

Jjor tibutary of lower Kabul river basin that orginates in the Chial mountains of
e Paian ad a g Agharisian al Kuna provincs s nto Kabul e
and then exts the country in o 7 The UN 1987

Viewsdiperceived by som of the upstream states including China, and Turkey” to be favoring
dounsirea states. These are some of the reasons that make the Convention important for
Algharistan.

s e
e ot Afpan




Does the Watercourses Convention Treat the Upstream and
Downstream States Differently?

The second question is whether the UN 1397 Convenion approaches upsiream States.
In other words, does th

it o o i oo s ‘Special Rapporteur duing his two.
five- year torms and the author of several books and artices on the International watercour
law, holds the view that the UN 1967 Convention doas ot avor any dowsiream or upstroam
iparian State.” He considers that the Convention was a regulatry arrangsment that coul
benefit all counties regardiess of being upslream or downstream. In the words of McCaffrey if

Similaly. anather prominent intermational water law scholar, Saman M. A. Salman also
strongly rejects the noton that the Convention favors any particular upstream o downsiraam

principles and procedures, leaving the delails 1o the watercourse sites fo camplement in

In order to understand whather the Conventon favors any party. tis paper wil analyze.

some of

ik e Cntortn it it 3 vt Tl s
¥) o and artcle 7

e Cro Sfcant Rl a th ot cotenos arics. Thase wo aricls ave 00

the UN Sixih Logal Committes's elaborations and even further during the UN General
s s1229."

Samm i A s Ton Yo




The Equitable and Reasonable Utilization Rule

Arice 5 i
ulize an intormational walarcoursa in an equiable and reasonable manner” " Aricle 7 of the
Convertion, provides that “watercourse States ... shal .. take al appropiate measures 1o

prevent the causing of sigificant harm o oiher watercourse States”. Aricle 5 sefs out the
fundamental rights and dutes of walercourse States in using the shared resources crossing or
bordering their sovereign terores. Under his arlce, States have  ight fo use waler in an
“oquitable” and “reasonable’ manner. In other words, a Stale has & “corrlalie’ share of
ransboundary water resource. This means that a State whil being entiled o a ‘reasonabl
share of water has a duty not 1o exced s Aghts or deprive other States from thelr right 0 a
reasonable poron of the sharad resource. Now, one might ask what does “equiabie and
reasonable”utization mean?

The test for “equitable and reasonable” ulization s st forth in arice 6 of the
Watercourses Gonventin. Under his aricle, the factors for “quiable’ and “reasonable’
utizaton rle includes consideration ofthe folowings:

) G, nytogapc, s, it o o cver facers of 3
natural chas

2

3)

4) The effects of the use or uses of the watercourse in one walercourse State on other
watercourse States;

5) Existing and potential uses of the watercourse;

6) Conservaton, protecton, development and economy of use of the water resources of
the watercourse and the costs of maasares taken to ha efect;

7) The avaiabily of allematives, of coresponding valus, 10 a particular planned or
exising use.

Put it simply, under the Convent use of water
from Amu Darya, for exampe, is “equitable” and "reasonable” for the purposa of the UN 1967
(Convention, i should check it usels) against the seven factorsibenchmarks lsted above and
500 how the st Is successfuly applid t0 water uses by Afghanistan and the contal Asian
iparan States. deally, lawyers would use an IRAC-based analyical approach o apply each

oo UN 1687 o, 50



ket s 0 g, o xch o b 8 o i oy o
Speclc water user is ‘reasonabie” or unveasonabie.  Applying the fost fo each rver basin, n
eton o g eyons . sape. o i pper, roies cscion o meterse
updated, and accurate data and informalion on each rver basin by all Aparian Siates f0

basin
The No Significant Harm Rule
Ariclo 7 of ¥ other states

in utizing s “corrolative” share ofthresource. This means thal a States exercise of s vater
ight s sublect to the “no har rule. Inother words, fan upsiream or downsiream stale desires

use, or e State
Rty e 1 s e e, v o hkd e el 10 o
o njry” nationl laws . Calforia,

ne o et der il 7 of e Watorcurse oo .8 digones’ gt
The Interational Law Cammission has defined “due diigenca” as °a diigence proportoned fo
the magnitude of the subject and t0 the dignity and strength of the power which is o exercise
. *Putitsimply,
“dus cilgence® obigation is a “use your best efor” obigaton. States have a cty o try their

However, f
despite exercising "due diigence” harm siil occurs, the county that has inficted the harm
ifpossible, the harm

but has no obligaton o completely elminate the harm.">

here s ample erature and treatses writen by the fighly qualfied pubiciss and

scholars of intomational law that have discussed the "o signficant harmy prinole from
s paper is nota proper

o signifcant harm princile.

Anyway, a closer look at the two artces discussed above as well et
carinaton o e ot i down o h “oa av resenat st s, i
roveal that the Conveniton sels forh the fundamental rights and duies of States and leaves the

onmeas i wsiton "o vy e o, b 0. oh ot
" son A7 2) vt s "

ofcompensaten”




rost o States themseives to manage their shared resources. Parlcularty by looking at the
 one cannot

of any kind in that language.

Why Should Afghanistan Consider Signing and Ratifying the
Convention?

There are saveral reasons that | think Afghanistan should considor signing and ratiing or, al
least,seriously studying the Convenition induding:

Fist. the Watercourses Conventon is the resull of more than 23 years of work of the.
et ot gl sy e il gl — e ratorl L Conmison
(LG). 1t draws from the princiles. embodied in national laws of Siates, infernatonal
conventons. mamatonal e decsons, an kg of the Ny qulfd puscits 22
enionod sarr,the most sigicant provsions st forh in he Comricn such s

T the the +, and the
“pror ntfication of plamed measures” are indecd codficaton of customary ftematonsl law
that are binding on States regardess of the fact that they have signed and ratfed the

I other words.

are aready bound by customary intematonal walercourses law 10 respect the principles of
“oquitable and reasonable utlizaton’, o sigificant harm’, the “duty 10 cooperate’, and the
“prior nolfication of plamed measures” in using water from  shared transboundary
watercourses.

Thera is ample international case law as well as US court cases involing inferstate
allocaton of water that have refered to and applied the “equitable and reasonable utizaton”
and the "no harm’ princiles. For example, n the Tral Smeler caso (Unied Sttes v. C

the Intemational Court of Justce ((ICJ) ruled that all States had @ "duty o protect ofher states
against harmiul acts by individuals fom within s urisdicton at all tmes”." In another case
decided by the US Supreme Court (New Jersey . New York) in 1931, Justics Holmes stated
thal: fa]rver is more than an amenity, it s a treasure. I offers a nocessity of Ife that must be.
rationed among those who have power over it. .. [ihe difrent traions and practices in
ifrent pars of tho county may lead 1o varying rosuls but o efort avays is 1 sacure an
‘equitable apporionmen.”

T8 St case, AT 3UN. R 4. A 605 (1541)
N s v Now Yo, 263 U5, 06 (1531



Simiarly, amost il of intemational watercourses law scholars and publiists agres that the
equitable and reasonable utiization” principl is now a fundamental norm of ntematonal law
and thersfore a pincple o customary nterationl law binding on il States. For exampla see.
this excorpt from professor Stephan C. McCaffoy:

Ik of e e St v Coutscocion sl spprcmer s
beginning in the earty twentilh century, and supporied by decisions n other foderal
e, o dotin ofsulalo unHuum vas apled ¢ tamaioal valorcurses 38
1966 Holsinki Rules.
T status as the fundamental norm in the field has recently been confirmed by the.
decision of the Internaional Court of Justice in the Case concarming the Gabeikovo-
Nagymaros Projact (Hungry/ Siovakia). .. the 1997 UN Convention appears 1o rcal
equiable utiization a5 the overarching peincple governing the use of Intemational

anditis
videly ogreed that i refects and cmbodies the basic princiles of intemationsl wate law
feustomary law]""*

Having said i, the most important and overarching principles such as the "equitable
74 st s s 0 Sqcan T’ s st n o Coven 1o
codifcaions of Taw binding o cluding Afghs erclore,
casolon o, rtfcaton f o Gonvton by Ahanston vl ot s e cmmllvs legal
standing or impose any exta obligaton on L.

Second. as the intemational watercourses scholars sugges, t is In the intaost of all
wil show to
he rest of erid tha they are ot “afaid of law” and they respect princiles of interatona faw
as "cuilzed natons" and “responsible Stales" withoul being nocessarly harmed by

principles

a

e the
the US led Wastern coalon forces. Since 2002, Afghanistan, n order (0 estabiish fsaf
25 a responsitie State along with other members of the United Nations, has ratiied

ot o
oo iy, St 201




dozens of intemational conventions, muliateral treaties and agreements relaing fo
various areas of ntemational law. History of nations indicate that aimost all of new

ratfies the more prestige she wil gain ntemationally s a county that respact ule of
law and romains at peace with s nelghbors.

b) Compared 1o its neighbors in the ragion, Afghanistan s a less developed country
conomically and loss powerful State miarly. One of the immediats neighbors with
whom Afgharistan shares transboundary river basin is a nuclear power (Pakistan),
another neighbor is one of the most powerlul Stales in the region that- allegedy. 's n
pursit of regional hegemony (ian) whils ofhers e far more developed sconomically
than Afghanistan (the contial Asian counties). Afghanisian depends on all of Its
neighbors economically and imports 93.1 percent of its commercil goads from or via
these counties ¥ This means Afghanistan is nol in a posiion fo compele wih Its
neighbors eiher aconomically nor miltarly. Therafoe, the country needs to be at

iy he.

Watercourse Convention, the more accountable they would become. This would mean

2 more stablo region with countes bound to principls of Intermational law governing

shared resources.

) 5 presaar oo Fanm prominnt profsor of v ot Ko Unversty sty of
nd Polical Scences and e author of soveral anisian's
oo o ovures, s 1. "ol ot i ot o . pomerts
ates". According 1o professor Fahim, in practice powerful and hegemon States like
Turkey (Euphrates and Tigris river basin), Egypt (1 il river basin), and China (the
Kong river
Taw 1o clam ther water rights rom tansboundary rver basis. Instead, theso countries
have, uniateral, developed or attampted 1o develop mega-infrastructures. and
dovelopment projects aimed at ulizing water fom the shared river basins without
paying due rogards 1o concers raised by less powerful Stass. In the words of

powerl
St 0 crent a chock and slance for s of 1 hgemon Stts s 0 ke
recourse to principles of intematonal law and apply the power of law 10 protect their

 graian Canesl St Oganizton i



water righs. As professor Fatim sxplains, despite the fac tha principes such as the

in the UN 1997 Conventon is at odds with the Alghan traditonal perception of
ransboundary rver basins, however, the Convention would serve the bost interest of
Alghanistan i ratfied and wil furthr enabie the country o take legal action(s) against

ofts rparian neighbors—if the need arises. ™ In Faimis opinion more logal and
reguiatory rameworks i the rogion, would mean further empowerment of Afghanistan
o protect s water ights.

4 T ook varneas among Aars rgarig voshsdary e valr
government
oft,paraneniaras, ptcars,scdera udrs, nd wdmaly Aigans tink
and assert i waters flowing in
Secaurs hets s avgnts il Aghaisan an i o ot o couy's
tortory* I other words, Alghans consider water flowing In the  county's
ransboundary rivers s part of their sovereign terory and the publc opinon would
Jy roact against any rparian Stale tha vilales his sovereign rght. This fype of

Soluton is that Afgharistan seeks o raify intematonal conventions hat help he
o

resoling serous disputes i the near future. I other words, due 10 Afghanisian's

stronger legal framework is developed in the ragion, the bettr poson Alghanisian
Would achiev in the negotations.
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&) To dats, one fozen countiss that share transboundary river basin with
Neantan v o o Wosmiteso Comemion imaonan’™ oo
ratfied 42007, This i worth ™

Gonera Assambly (GA) volod on th draf e on May 21 1997, Usbkistan
0 kit st fom ol oo g e o convenin.Hovev: et

ian changed her mind and ratfed the conventon in 2007 ran, on the
o vt ot oot v, Npanin. Tonan,
Turkmenistan were absent when the UNGA voled on the draft convention. The

rosolution AIS1/L27 contaiing the drat conveniion was adopled by a recorded vola of
103 favor and 3 against and 27 abstentons by the UNGA”

Interestingly, Uzbelistan is one of he very proactve countes i the region and so far

Syr Darya and Amu Darya rver basins. Uzbekisian is also heavly dependent on water fow in
the Amu Darya and is the fargest consumar of water from the basin (over 80%). According to
Dr. Glon Hearns * Uzbekistan holds very strong views on waler allocation and management
that are innerted from when it was part o the Soviet Urion. Now that the country has ratied
the UN Watercourses. Convention, Algharistan would much benefit ffom  raiying the-
cause, insucha
case Afghanistan would only noed 10 go trough the checkist provided in artice § of the
Convention to achieve is reasonable shars of the waler from Amu Darya river basin. i .
Hoarns view, currenty, Afghanistan fs not given s squitabie and reasanable share of water
from Amu Darya rver basin, partculary based on it relatve socio-economic development
Gompared to other counries n the region. Alghanistan has, arguably, the greatest ‘need o
dovelop s water resources for dring the predominant agricuturally based economy forward
and encouraging stabilly. Moreover, both the Soviel era and post- Soviel (Almaty Treaty of

water.

s Dr. Haarns explains Profocol 566 (tve major water allocation instrument in Cenlral Asia) s

sy
Wtercourso and emtionsl Lok (ECE 1952 Convenio) adopted ot ek on Marc 17 1682 Uzboison

 Comrestonwih oo Fahi,MOFA, Ko, Alhartan

o



based on an esimation of the Amu Darya River having an average of aver 70 bamiyear.
However the real number s more likely to be between 64-67 bem, Moreover, limate change
estimates indicate that s flow is expecied o reduce. There is no provision in Protocol 566 fo
reassign allocaions based on decling flows. Protocol 568 doss not take Afgharistan's neods.
010 account and alocates it only 2.6 bem which is described as a loss” in the systom (whio il
produces approximately 20 bemiyr and consumes In the ragion of 5 bemiyr). Addionaly,

Given the reasons just mentioned above, f Alghanistan — as an upstroam Stale alfes
the Conventon frst, most of its downsiream neighbors wil probably bo persuaded Lo rafy it
00, This means Afgharistan has taken the st sisp to ceate a sronger legal platform in the.

challonges of keeping regionl stabiy wil increase, pariculary wih ikely ofects of clmate
change.

Does the Position taken by some other Upstream States
Matter?

One might argue that, because some of the powerful upsiream States such as Turkey and
China have refused 1o sign and ratfy the Watercourses Convention, i would indiate that the
o

statement - it Conventon did not refer 1o the soversignly of the watercourse Stales.
over the parts of intemational watercourses located in their tertory fand thall .. [ drafl
convention should have established the primacy of the principle of equiable reasonable

wilizaton over the obiigation not o cause signfcant harm™*! A General Assormbly plenary

Huseyin E. Colom (Turkey) said that is delegation had [beor roquestad a vote on the
draft conventon and would be voling against . The text should have boen amexad to
the drafl, as per estabished procedure. In meetings with the working group. vaies had

reflected inthe Sixih Comitte's report,

2 Garrt oty ey ot oo AR 49 o 21 oy 15,
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He said Turkey could nol accept the craft convention because of abjections o s
preambie, as wellas draft ariles 2(a) and (b). 3. 5. 7. 10 and part I, with the exception
of arat artclos 11, 22, 23, 32 and 3. As a framework convention, he text should have
Set forth genaral principls. Instead, the draft went beyond the 5cope of a framework

basisin The
1t was ot approprate for a framewerk convention to foresee any compulsory rues.
regarting the settement of disputes, a matter that shoud be lef fo the discreton of
States concerned.

Further, the draft Convertion did not refer o the soversignty of the watercourse Satos

over the parts of internatonal watercourses located in thei tartory, he went on 1o say.

“The araft convention should have established the pimacy of the principe of equtable

o osscratl st over e chlatn ot o e s . Hs cuny
Turkey.

According the press release, the Chinese delegaion also voled against the draft
convention and raised th folwing concerns:

Gao Feng (Ghina) said there were obvious drawbacks in the draft convention. First, it
falled to reflect general agreement among all countries, and a number of Siates had
malor reservalions regarting s main provisions. Sacondly, the text did not relect the
principle of the tororial sovereignty of a walercourse State. Such a St had

There was.

also an imbalance between the rghts and obigations of the upstream and downstream
States.

He said China could not suppart e

he ssttement of aldisputes through peacefl negolatons. Accordingly, he would vote

s one can se6 in the above tex, upstream States ke Turkey and China, in additon to
other concerns, have tradtonall, asserted that the "o harm rle under aricle 7 of the
Convention will sgrificanty restict upsiream uses. This s because dus (0 geagraphica,
topograptical and physical reasons.relaing to errory of Watercourse States, downsteam



purposes. Thersfore, istorcal
of the water

Upsiream States are, usuall, located in mountinous regions and due 1 lack to moder
technology and capacity did not have the advantage o use a significant porton of avaiable
water in the past. With the modern dam bulding and water diversion and storage technology,
they are now in a much beter posion to usa more waler than they did i the past. Using more.
water upsiream means less, water lowing downstream. Accoreing 1o upstroam Siates, whon
invoke.
aricle 7 of the Waercourse Convertion and would clim to have been harmed by new uses.
upsiream, Therefore, the Convention wouid favor interests of downsiream States mre than it
does for upstream States. ™

However, Fist, n
his papor, the most important princples of the 1997 Watorcourses Convention aro the
“equitable and reasonable ulizaton” and the “no sigifcant harm” princples. As discussed
bofore. . in no wa particular pa

cooperaton between States. ™ As Saiman M. A. Saiman, says, States have misperccived the

A reviow of the various statomenis made by the diferen delegations. during the
discussion of the Convention by the Working Group and the UN General Assembly
roveals of a number

of the provisions of the Convention. Those inerpratations and mspercoplions have no
doubt conributed 1o the slow pace of the signing, ratfcation of, and accession o the
Convention.*

Second, there are some powerlul upstream states like France that have ralifed the
Conventon. Ha this argument been true, France should not have signed and ratfed the.
Convention. While on the cther hand, thero are many downstream States such as Egypt,
Pakistan, and many ofhers hat have not raifed the Convention. Ifthe Conventon necessarly

s s,
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Third, from the early stages of discussions at the Intemational Law Commission (ILC) over

drating a framework conventon on ransboundary river basins that further strengthened

“erystalzation” of the "equitable and reasonable ulizaton” principe into a general nom of
botn

of the nom as customary ule. Thess objections were mads apparenty in attempts to qualfy
the two countries as the “persistent objector” o the “equiable and reasonable ullization”
prnce ol o e el ofcstonaynmstons o Regaessof v

author

doubts that they could ‘oo coumen
from Afghanisian 1o consider adopiing Turkey and China as model counlres o follow their

the discussions process of the rat convenion over e 23 years period and was absent flom
ihe UNGA whon member states ware voing on the cafl conanion. Thereor, undor
Intemational law, under
o apsakzsion of the “eqsae ana rssanale ukzsbo pincine se gerrs rom f
customary internationallaw and thus not binding the county

Therefore, Sates, the
advantages and disadvantages of raifyng the Watercourses Conventon based on their

States regarding the Watercourses Convention would fal shot of creating a model positon for
other Sta

Does Ratification of the Convention have any Particular
Implication in the Helmand River Basin?

1973,

Undor s Agrosment ran is entled 0 tal of 2 cbic mtars er socond o waer i 3
normal water year.” vaum!mn ‘considers his agreemen as enforceable and binding on the.

e reson b i dacorage Aghansn o1 o ey the Convaton s th Pl

ine Gonventon leay spuiaies tat il ot afect any oxistng agresment or arangement

o Alghan i Hermand Rver Walr Tresy, i 2. el
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Aicle three, tsays: i th
absence of an agrasment 1o the contrary, nothing in the present Convention shal afect the.
rights or obligatons of a watercourso Siates . What the convention asks ffom Sttes.
regarding their existing water agreements is to voluntarly consider adjusting and hamonizing

erslrs afestonf o Conenon by Aghartan it v ey st

the Helmang River Treaty of 1973. As far as the fssue Is concerned with of

et s st neweon Agramian o ngrs, o anors vew ot of

o Covanton, s scusad s, 1t ony e anynpicalons for Aansian i 150

paves the

T st s s o o i s e o theston o o Eondon
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Views and Insights from Afghan Scholars and Officials

auttor
per 1997
the autnor.

Ambassador Enayatulah, Nabiel, former diplomat and serior advisr fo the Afghan
Minsty of Fnance.
 decade, s of the opirion that “in general all Conventions negotaled by the Urited Nations
andlor regional organizations— incucing the UN 1397 Convention on the Non-Navigatonal
Uses

or thir concems and that as & matier of principle they ara not bissed towards any nation”
However, he thinks that acosssion 1 the Convertion by Afghanistan "a the present, doss ot
make e casier for tre government of Afghanistan— i rather makes ife more complicated.”
the words of Ambassador Nabie:

Nations romally commit themsalves to-adtonal responsibilties and accept new
obligations aisig fom joining (aiiing or acceding) conventions, when they ses an
outight beneft i doing 50, such as protecting their national nterss(s). Nations ars,

¥ UN 1997 Comvton, st 30




oty st o ol sl pstctol) o et by g o
ventions. Due {0 various reasons, known {0 our people and the goverment,

ghanistan the water
our countty and need o develop it water resources 1o enhance economic growth and

attenton 10 the needs and rights of Afghanistan whon they docided o, u
dovaiop pojcts on th ers owing from Alghanistan o the- terios. | mean they

for encouraging Afghanisten to biecome a party 10 the Conventon would be fo see that
intemational fnancial instiution and donor countres consider funding a number of
projocts that Afghanistan has in the pipeline and is planning to buld, and also urge

o completion of such projocts. | am quile suro tha the governmont of Afghanistan

2
o cause any sigicant herm to any country ™

port, . who has
‘spent several years working and researching on Afgharistan transboundary rver basins, holds
that the Convertion s an important ool or States to manage their water righs from shared
ransboundary rver basins. However, Barekzal asserted that Aghanistan must seriously study
the Convention against each of it transboundary rver basins before it decides to rafy the
‘Convention and bound itsef by s provisions. Barekzal is of the view that Afgharistan has.
Several transboundary river basins ith diferant characteistcs that might be impacted by the
‘Gonvention iffrently. According to Barekzsi, Afgharistan should conduct  comprehensive
Study of each of s rver basins, consider implications of atifcaion on each basin and then
docide whather

The Convention el acks clarty and corainty and suffrs some degreo of ambiguly in
it provisons. Thersfore, the Gonvention was ot welcomed, very wll by many counfies

[T —



s you might know, liss in the fact that Afghanistan has many problems and other
This s, probaby, ostion
regarding the Convention. Afghanistan has a ot of homework o do before acmdmv

There are other scholars who thk that Afgharistan would rather accede o and raify the
‘conventon. For example, professor Najb Aqa Fafim from Kabul University who also holds a
senior posiion at the Alghan Minitry of Foreign Afairs (MOFA) and i the author of several
baoks on Afghanistan transboundary iver basins thinks that ratfcation of the Convention has.
many advantages for Afgharistan. As professor Fahim puts It

In pracice, intemational law Is the aw of less powerful Statss. Powerul and hegemon
States can profect their water ighs and can be af peace with thoir neighbors hrough

Strongth. Most ofen, they do o foel the need o recourse to principles of ntemational
aw 1o profect thei water rights. For example, China, Turkey, Egypt, and of

States.

from ntiating uniateral development projects over shared rver basins and ensure
optimal utization of water resources. Despie the fact that principles such as. the

the UN 1997 Convention is at odds with the Afghan raditional perception of
transboundary river basins, however, the Convention would sorve 1ho best nlorost of

less developed and powerl compared o s nparian neighbors *

When asked whether Afghanistan was inarested to adop the Conventon, professor

Faim indicated that the Convention was mostly codification of intemational law and aiready

binding on States. In his words, Alghanistan should not ac contray 10 princiles of customary
Gonvertion.

L T i Afars,

acided that sinco Uzbeiistan that consumes  large porion of the waler rom Amu Darya has.

fiverbasin
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Dr. Glen Hoarms, holds that if al Sates in the regions ratfy the Convention, the Convention
would o conflct d cooperaton over
a5 the baskat of benefis. However, ratfcaton of the Convention by Algharistan while having
Some advantages for he counlry on some of the basins such as Amu Darya and Kabul river
basins might have some impiications for Afghanisian on some ofher basins for example, the
Harkug rver basin. As Dr. Hoarns oxplains, Salma Dam on the Harinud iver basin has been

of and States which
runs conirary with the princples sat foth in the Conventon, despie Iran and Turkmenistan
Gonstrucing the Doosi dam furher downstream.

However, the author thinks tha tis positon taken by Dr. Heams regarding the Harinud
iver basin could bo counte- argued as folows:

Fist, the downsiream iparian States (0 Harinu iver basin — Ifan and Turkmenistan,

have concluded several eates inciuding the 2003 and 2005 Frendship Dam consiructon

agreement without notfying Afghanisian. This has put Afghanistan i a posiion 1o adopt
“reciprocty”and

of Salma Dam wihout prior notficaion of the riparian States. “Reciprociy’ is a well-known

principl of intematonal law that enjoys global recogniion. The principle of recprocily is

or deciarations o the Convention upon accession or ratficaton. For example, Syia, Hungry,

assering an observation pon ratficaion. This way, Afgharistan could take advantage fror

principles



Conclusion

Aghanistan shares four of s five tzansboundary river basins with is neighoors. Given the fact
that thereis 1o regional and bilateral regulaory framework thal can faciiate an “equlable and
reasonable” ighanistan and the States, tho UN

1957 Watercourses Convention might offe the best and unique opporuniy fo the county to
ratfy it and take the frst step to creating a hoisic transboundary regulatory regim for e
region

The N 1997 Watercourses Convention is the result of more than 23 years of sforts
aw Commission

impose any exta logal obligation on Afghanistan but also protects s “correlatve’ walor rights
against its powerful neighbors. Given the fact thal Aghanistan is way less developed and
Tesoring o any st s e h pover f I an eationd s 1 63 15
eauiable share ofransboundry resources.

e principles o “squiable and reasonable ulzation" and the “no significant har” sels
out the fundamental thls ‘and obligations of Watercourse States in regard 1o transboundary.

e
Gocare, o s a fos” under artci © of the Watercourse Convertion
recognizes the “corrlative rights of States fo use water. Tho *no significant hary docting
Imposes a “dus diigence” duty on States ot to harm others while using thelr“corralaive’ rights
of a shared resource.

Ratfication o the ien Alghanistan's positon, as
a responsibl and acoountable State, amongst other membars of the intematonal community
and in the rogion. It would siso enable Afghanistan {0 invoke power of inferatonsl aw and
jursdiction of nferatonal courts 1o potect s dirly noeded water ights. Positons taken by
oiher upsiream Siates in reffaining from signature or atficaion of the Watercourses.
Gonvention fall Adgharistan.
hycropor

the power oflaw.
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Abstract

Water knowledge for Afghanistan s the idea of ncreasing the overalsttus of information and
understanding material Eartn. Such
levals in order
50 a5 o overcome decades of inattenton bacause of war and genaral ignorance. The Alghan
citzenry cannot yet depend upon ls leaders 1o stoer a fuul course through the uncharted
water shortages,
external polical machinations over water, and a faught future of dplomatic fgnorance about
water, and even the possiilies of ncreasing water wars n arid Souttwest Asia. An important

Tris teaches about the criical substance al many levels from elementary waler schools for
todder chicron, up trough hig

condary and universty levels to include scientfic and fechical hydrologic: engineering.
Woliie pospesive. sporacnes (NP nave. e doveapes 1o o agn e
approaches: (1) scentii: (2 historica: (3) geograghic (4) human rights: (5) gender equaliy:
(6) valuos: (7) cultral iversiy; and (8) sustainabilty. Coro recommendations on water
ducaton in Afghanistan are required 1o help the counlry dovelop a cadre of welleducaled
 mors hopeu uture

where acoess {0 safe water i betir assured.



Introduction

“The subject matier conceming knowledge about the most essential i that exists on plant
Earth is actually an enormous group of topics that deal with all the dverse matters a p

needs 10 know about the aqueous materal. Inasmuch as water s 5o essental 0 all Ife
especialy 1o us humans because of our special Inelloctual atiibutes, a huge variely of
acadamic discipines and sub-discplines have boen developed to address the most important

For example, water
great varety of academic disopines, including the  sclencos of physics,  chamisiry,
eography. the

engine ical o, n act,
of enginesring, the wlization of water in the ciferent reams of agrcultural and urban water

the fetds I the other non-sciences,
vitualy any of the standard academic disciplines of history, socidlogy. religion, economcs
polcal science, dilomacy, and many ofher types of inqury have areas for assessments of e
tolo of water. I factin any universiy seting n those arid regions of the world that are most
worred about the implcatins of climate change and the diminuton of their water supplios n
future, highy advisable

o study and 1
Solve real problems with their own water supplis.

Waters
dissolve almost anyihing. This fact s a Kind of metaphor for the near universalty and uimost
in o

2ones of stars wherain the existence of the phases of liuid and gaseous walr are, of course
Known on Earth to be an absolute requirement fo al fe a5 we know it Thus n the so-called
oo Zon’cplants, o

0o ot g for . 3l wo hmans and llour e supportg othr it s arimals
Know that water makes tings ust right or us. S0 we must not run out of that essenial fluid
We need to know as much as we can about this miracuious substance; about its physics as
much as we can undarstand, and about its legions of other qualties, as much
compranend. Only by paying atiention 1o @l of s vagaries, al of i strangs pecaliariies, and
aboutts Pumans,

tothe lfe-giing materia.




I recent years since the 20" century of the Common Era (CE), water has come o be

thinking regions and vulnerable nations. In a strong sense, ever since the US national Earth

and other sirong environmental efforts wordwide, water problems are increasingly being
recognized by ever more people as needing increasing specil attenon.  These factors of
increasad rocogniton moan thal counlries in south and conlral Asia and the Middle Easl, in
partclar, are oly ep n s
a rosull, these nations are rising 1 the occasion and trying o come 1o terms with the severe
problems tha they all have with thei water.

By the late 20" cantury. recogniton had coms that the fuure of a healihy plane must
become ons that s not consuming isel irough the actons of far (oo many greedy humans
‘over anything elso. This has led o new concepts of sustainatie doveloprment in which human

the abily of natura systems

1o continue to provide the natural resources and ecosystem sevices upon which al socilies

and cconomies must depend. To achiove this objective 17 global goals for sustainable
1,

lofty. altrough certainly all are good hearted. Two are directly focused on water, number 6 on
cloan water and sanittion (Table 2), and 14 on ife below the water surface, but cerainly
‘soveralof the others speak Indrecty 1o water, such as number 13 (Table 1) on climate action,
and rumber 4 (Table

in any county n the world must be derived.

Table 1.
1. No poverty 10. Reduced inequalites.

2. Zoro hunger 11. Sustainable clies and communitos
3 12

4. Qualty education 13, Cimate acion

5. Gender squalty 14, Life bolow water

6. Cloan water and sanitation 15. Life on land

7 16. P i

s . s for the goals

9. Industry, innovaton and Inrastructure




Attenton to

of
changes o tieen (2030) years.
Specifd, shows the high improbabilty that anything remataly ke several of hese stated

sproad areas in Afghanistan, or soveral of
achioving unversal access 1o safe and
affordable drinking water for al is highly unlikel. Eiminating open defecaton thero is quite
uniikely a5 well, and producing adequate and equitable saniation hygiens for sveryone, much

On the other hand.

made n 3 umber f th oter facors suggesed n th atemgts focean up thir vatr. Tho
goals of the Unild Nations and other such agencies, laudable as they may be, aro also
Somewhat fraught with a cartin lack of reaism that unfortunately may dairact from the overail
good work being done. P awel and the realy is,

wisest course. The danger seams {0 be also, however, tha the process of such an approach
" n thisfashi

cortin groups o poor counties are nol iely 1o ever be able o reach such proposed goals.

Bocause wate is 5o cilical 10 all humanity, however, leaving any poor counlry out of the goals

entiray, bacause they are so unoblainable fo thal patuar berighted place, is not @ posion

that can be millo. Thus in
though some of the UN's goals about water there are quits unrealstc i the short term, stil in
the long

as possile

Table2.

2015 development.agenda p - accesse

w2017

618y 2030, o safe and

628y 2030,
apen defecaton, paying specal atnton to the nesds of women and i and hese n
weineratie siuatons.

6.3 By 2030, improve water qualty by reducing pollton eliminaling duping and minimizing
reloaso of hazardous chermicals and materal, having the proporton of unreated asiowaler,
and substantaly increasing recycling and safe euse giobaly.




6.4 By 2030, substantally increase water-use effcency across all sactors and ensure
sustainable withdrawals and sugply of freshwater to adcress waler scarcity and substantially
‘duce the number of people suffering fom water scarcy.

65 By 2030, imploment integrated water resources management at all levels, including
through ransboundary cooperaton as appropriate.

6.6 By 2020, protect and rastore water-relaad scosystems, incuding mountains, forests,
Wwetlands,rivers, aquifers, and lakes.

67 By 2030, expand intemational cooperation and capaciy-buling suppor 1o developing
countries i water- and saniaton-reeled aciviles and programs, incuding walar harvesting,
desalination, water efcency, wastewater treatment, recycing and reuse technologies.

68 Support and strengihen the paricipation of local communities In improving water and
sanitaion management.

Allsiaton of even minimum water problems in Alghanistan and cther nearby areas in

ven a minor dent i the problem, muchless for a more desirable, and many would say, even a
cital necessiy for overcoming the negative situaion.  Ful-scale attempts must be made in
Algharistan to begin to make progress on healing some of the denifled problems. Teaching
about water must taka place in a large number of places and wih a el variey of different
methods in arder t even make minimal progress.

Water Education and Capacity Building
Water Pedagogy
Basic padagogy s made up of the methods and practces of teaching, especialy as an

theretor, is the buiding
faculy,and in

many aspacts of water can be deat ilh in more appropriats fashions than has happened in
most of South and Central Asia in most past decadss. In fact, water education and capaciy
buiding about it are absclutaly essential (o a

ounties, but most sspacilly in arid counties

water has not ver roceived such centralized attention i the past is because the lopic was.
always regarded as 0o widespread in overyting, so therefore too diuse (o study except as
ather peripheral material that was perhaps somehow (ough too Gbious (o study in detall. It



was everywhere but haps. And water was also ceraily not, or apparenty ol in
any sort of mainstream intelleciual or philosoptical center in most universites, for examp
i I probably becauss the subject of water was ot n any sortof systematic ogos as in a
“Waterology’ or ‘aquology” o the topic could no easily compete as a standard universiy
department, with the resul that no real pedagogy of water has existed unt very recenty, and
then sl only atthe most elementary lavels (Horvath, 2016).

topc of
noods 10 bo novly emphasized, the standard way o accomplsh that is the formation of a
Contor or perhaps a School of the paricular topic at hand. In tis case in Afghanistan where
water is being newly emphasized as & topic essenta to the county, the formation of a whole
ew group of ways 10 study the fluid in al the most necessary ways appears 1o be required

required o bring local
the govermment offor, his work
an b rather doficent bacauso the pror educational capacity has baen 5o limited for many
e f v, Les sl ndrio, v 0 s v sl g st
about water down nto the elementary schools for chidhood whero 5o many useful advances
can be made. Wholesale sducational redesigns need to be made throughout all the primary
schools about waler in the county. I fact conversations shoud b had with the most
respacted rolgious and legal authorilies i the counlry to sart up new educationa programs.
about water,orrevarmp old

Water School

n Agharistan to n
many new disciplinary areas s cerainly worthy of discussion. In alprobabilty. however. given
the natural inerta in all societies o reconfigure any essental aspects of society such as.
educaion or government, total overhaul is not Ikely 1o happen. Thus the most likely
i the formation of or

i

Nonetheless,
using topics focused around aspects of water to engage young chidren in thinking in many
iferent ways in thei earest education is a most inriguing idea. Her Waler-School approach
altnough
many of its suggested outoldoors aspocts in the unprodiciably violent and  hyper-ard
Algharistan would presen @ great many impossible barters fo a number of s suggested
teaching examples. With clever adaptations 1o local condions, however, some of the.




Table 3. Chapt
and primary aducation f young childan,

1. The orgin and vaidy of Waler Schaol
2. The envionments and ecosystems o Water School

3. The pedagogy of Water Schoot

4. How hikirenlearn hoistcallyin Water School

5. Health and safty n Water Sch

6. The Water School leader in trairing

7. Intematonal examples of education through natural water

Examples of practcal Water-School education for young chdren inciude ideas for
learting in the outide world that cover such topics as widlife, sensory acivies, crafs, social
development, physical play, and simple play consirucion i ciferent seasons. Ths includes.
unique teaching tools to observe and develop the chidren, as well as ideas for working with
3 could include:

e k I these

fashions
vy o, ascos 1o watar i Suh foaming e shkd . possl, oven
Algharistan

The idea of a pedagoay igned to promote tis vl
material in contemporary socisty in a place such as Afghanistan may seem somowhat sirange

at it
atall in 5o many paces, perhaps reasans fo focusing on it il be more obvious. In any case,
the very noton of a waer pedagogy is most ikely stiange (o people everyuhere. AL s very
base Is he fact that pedagogy el s the mothod and practce of mam\ng espocialy as an
So1n this case water pod:
o toaching about waler s montoned at tho culset n N paper,teaching aboul wato s a
hugely dverse subject spread troughout @ great many traditonal academic discipines.
ching il ater as a focal poin, on the other hand, can even
iferent ting, especialy for educating young chidren. But teaching with water in a country

ing water
inside  classroom, o in any sort of field work for reasons of security and cultural necessities
Nonetheless, in regards to watar, Alghans are highly sensifive o ther diverss vuinsrabiltic

all age levels, a5 wel as thei cultral shortcomings in dealing vith many old, even ancent,
offors 1o have access o walar fo whatever purposes. Tha resul s a variol of means o doal
with such problems might be possibla if locallsachers use ther imaginations to find ways to
each chidren about vater




Water School at the elementary level is a kind of nature education whera children lear about
naturalforms of water - such . rain, snow,frost, or
o banke, lacir. e, ke, 1 ccaan. Tha i bing ased t conide he many
forms of water, the children are taught f think about; (1) how orderly nature is;(2) how watsr
short perods of ime; and changes so freely.
In this fashion, a sense of freedom becomes an essential part of education in Water Seh
‘Afghans are among the most %
and frasdom to chilen is a very natural way to sngage them. Horvath (2016) has made this
linkage quite expici, pinting out tha in Water School education, freedom is a complex right
that includes freedom of movement, thought, and actity. This wil also include freedom of
Includes order in sodely.

help in thei teachings. Playing n or with water is also a natural thing fo chikdren o do as they
learn about . I teachers engage the children i iferent Kinds of play with waler 10 tink.
about mixing water in it to make mud, everyone knows about how e chicren love 1o play.
Wilh mod ot to jamp in puddies fter & rain. Siding on ce is ancther aspac of chid's play that
cin e g by ek e, ATest i can ko s of v o
ehicren to lay. nthese

at a national level in Afgharistan, begining at these lover levels and eventually ncluding all
the figher levels as well

Water Education for Sustainable Development (EDS)
e Uned Nt Ecaorl, St nd e Orizston (ESCO, 2028 o

for of years that water education is key 1o achieve. millnnium
Govsapment sous wmx» woriduide.  Accordingly they have established a number of

ission gt nd
Priiogeal pocsse o a vl caTnts sl e 0 cros @ sen s
focive and systemallc approach o the sustainable management of freshwater
Tesoron Wetrsdtalon s oo 22 b g oy poim 1 dvloo o o
for water govermance and management, a factor now recognized as absolutely crifcal for the-
fulure of a country such as Alghanistan. As is well recognized, however, a great mar
cralangs oxs in i valr ot sl Gorolgrent T rtr o

and multiisciplinary approaches o water resources in NQMNS'AH new educational programs
s

in wator education al the highes! universiy leves, down though those working in clementary.




local aining courses, .
Incuing th mass o ad, o, nevsoapers, and s for. 1 o assossment of
exactly how to do this UNESCO (2012a) perfomed a SWOT (strengins, weaknesses,
opportunies, hreats) ansiysis of water education at al level (o find generalized concusions.
and key messages for each education area (Table 4)

Table 4. SWOT

fvelovs Inany society (UNESCO, 2012a).

1. Tertary (higher) education and professional development of water scientists,
‘engineers, managers, and decision makers.
~ Take a bottomup approach before going o eglonal ovel.
~ Establsh incontives for Afghans o stay in country, and to retum afler extomal
education.
~ Work with successful existing networks
2. Education and training of water technicians.

~ Waler training conters should play a major roe

~ Tochnical traiing needs to be wellgrounded in basic knowledge, raflection, and
innovation

3. Water education in schools.

~ A 10l for NGOs exiss in this area, to potentially partner wih local government and
universies, as is being done 0 a cortan extent in Afghanistan.

be found and folowe.
4. Community education

~ Water price is a key problem so commurilies need o belter understand the coss of
water.

~ Communities need 1o be educated o be able fo discuss infrastructure and
development projcts that affect them.

~ Communities have their oun indigenous knowledge about water that needs 10 be
discussed at the outsel.




5. Water education for mass-media professionals
~ Media people should be brought slong o all major water events.
- Water take the ing
with the media, notth oner way around

A hes (MPA) to Learning about Wi

ot

must bo approached from muliple viewpoint if any hope exists to over acieve that goal of

EDS. Thus in orde to educate for the sustainabilty of waler in any place, especialy the drer
water i us

The teachers can avail themsalves of suffciant

and roserved troughout the  counry.

Table s

st publiation by UNESCO.

GENERAL WATER WEBSITES.

. “Freshwator”
Wator for tho Ages - hlp Jwalterortheages.oral
WaterWorld -
Running Dry - hitp vt runningary.org

Imagine H20 - /v imaginen2o ore/
International Decade for Action Waler for LIf” 2005-2015 -
" ,

The Water Project - hitp/hewaterprolect ol
World Water Day - hip: /s worldwaterday.org

‘World Water Counc - ht:/Awi werldwelercoungilorg!

WATER WEBSITES FOR CHILDREN

Leam Joct -

for
Kiczone: The Water Cyce - ol kidzone wslvater]




Kids R Green - hifp iy Kidsroreen org/
Eartheasy, Envronmental Websites or Kids -

WATER WEBSITES: TEACHING RESOURCES

Project Wet - s projectvet org/
“The Water Project - hitp/ihewaterprolect ogiresources!
Water 200

Water for Al: Oxfam Educaton -
for

Water Rights and Wrongs by Young people of the Worid -
rights_and_wrongs_endlish pd

et Loarring Troe - i
Koo b i Ean Mt centh
Facing the Fulure - hito Macingiheluure ora/

Internatona

WATER WEBSITES: TOOLS AND RESOURCES.
Natonal Geograptic, Water Footprint Calcuator -

—caloutton
National Geographic, Signs and Solutons -

b/ nationslgeographic comisignsandsolutions/
The Worlds Water - hp:/hwvsy weridwater ro

ut e Water
__crisnampc
Aqua,

Educating Young People About Water - it uwex edulercloypaw
Water Resources Education - htpiclean-water.uwex.edul

WATER WEBSITES: ARTICLES
63 ENpat




National Geographic, “Watar: A Spocial lssue’

hiyingmnaionaigeograghic com/2010/04 tabl-of-contents
Nature,
New York Times, Water Polluion”

polutoniinge

bt

Global lssuss,
developrer

R o ot Tho Gy

WATER VIDEOS: DOCUMENTARIES

“ThelWaterChannel - hitplnw heviaterchannel v/

Flow: For Love of Water (2008) - hitp/iopdocumentaryfims comffoveforove-ot-water.and
bt Sowthefim cor

R
Blue.

m,.,r
Waterife (2009) - g terife.nb.cal

‘One Waer (2008) - o cnewater orgimovie
Running Dry (200) -t s runningeir orgwhat b

WATER VIDEOS: SHORT CLIPS AND PHOTOS

National Geographic, “Why Care About Waler? -

envionmentireshuaterien-reshvaler-shycaro.nim
TED Mot Pt Wlr Flr s oy Walr Dkl
jchard invents_a water_ftechini
[P rsrrer——r—
B Youtub comacnv=Clt WhiZo

Time,
WATER ORGANIZATIONS

UN-Water — o iy unviateroral




sy
Charty: Water - ht: iy chartyvatoc oral
Iematone Seretart fortr 15) i ol

it - i st
Global Water Iative - ip:ww gmmmmuam comt
Water Envronment Federation - it /v wef org/

Bocause this il nol be the case for many of the teachers in Alghanistan, however,
fors shos b nade by apcpile et sgeris s 1o gnarl
organizations (NGOS) to obiain some of the most useful o these materials and transiate them
e Oui . Pea anio o h bonh o o susoms. Em e oo
perspeciives are 1o be recognized and ulized in tis context: (1) scientic (2) istorica; (3)

ographic; (4) human rghis; (5) gender equalty; (6) valuss; (7) cultral dversity; (8)
Sustanabily

collcting,
parts o (Figure 1). This
means that the observer reaches undersiandings of the changing dynamics of the water
equiibrums that exst in the bioogic and non-biclogic components of planet Earth. This

method have no effact on the scientfic water data obtained o s analysis. Ths perspective
gained from a scientfc point of view means that such Knowledge gain is realy the ruth, or
actual ealty, which is therefore useful in any seting. Teaching the scienific perspective can
involve any number of simple to more advanced sirategies and questions by feachers fo have
Students discover the many diferent aspects of waler.



Figure 1A

Soms ofthese

- "

- Sttt asss v ulty oo, g s s 5 rerse,

cleamess (ctarty). saly taste or not, acidty & alkalny (oH) and other factor

recesen of atnton dslocton, & daaon 1o mprove aualy.  Gorpars
students onine ‘See Global Water

Exporiment documents for methodology:
hipwater.chemistry2011 orghweblyclexperiments
Students create models o the water cycle applied to thei local sitvatin using images.




or drawings o represent important processes of evaporaton from surface water,
ranspiraton from plants, condensation fom the atmosphere, preciiation types, snow
melting, 3 ge.

Table7.

(UNESCO, 20126).

1. How much variaton i lacal water conditons do you find?
2. How can you account for such variation, or what are some factors that make such
variation ocour’

3

4 igs about
v

5. Where can you get good water?

6. Where can you get bad water?

7. Whatis bad water?

8. What s good waler for lants?

o

use, foririgation, orfor indusiry?

s in one
form or a place) n the various phases of the water cycle?

1. What are extreme weather condions?

12 How do extreme weather condions in distant parts of the world affect the local
weather pattorns and events?

13, What s 2 focal water catchment?

14 How can waler discharge patters in local catchment areas affec the regional
catchement?

How can thinking about the calchment system as a whole help enginoers and
scientss make bette decisons about water management?

Historical Perspective: Using an historcal perspective o lear about water helps
student fearners understand how natural or human-created wate issues have been deall with
overongprods o .2 ol h rsedy. St s asass esponses o

context of o them, and

‘accorting o local perception of culural expectations.




~ Students can create multple-ver tmalines (chronologies) of signifcant water events
(foods, snowalls, droughts rainstorms, pollutons, well drying up, elc) over their
tves, and over. peopl
vl remember.
Students can use the muliple tmalines as a staring point in order to conduct more.
historcal research on major water events thal they have heard aboul. Sources can
include the intemet, newspapers, weather records, textbooks, universiy sclentss.

~ Students can find out if people have become beter able to deal wih extreme waler
events than in the past. They can find out whether or not conditons are betir or
worse, and maybe thay can find out why.

~ Students can assess how the community al large has adapled o water exteme
events, and i the adaptatons were helped trough technology or changes in people’s

pracice.
Tabie,
studnts (UNESCO, 20126).
o7
2 Have water-management decisions in a partcular waler-caichment area been
consistent o not over extended periods of ma?
s i docrensed, or remained about
the same over the last X many years?
5. How consistent are anecdotal stories of major events from person o person,
comparison to witen documents?
e

oftme?
7. How have changes in leadership and govemment  affected management and
disributon of vater supplies?
Whal afects the war has had on water supplies?




‘Geographic Perspective:

o

rogion, 2 wholo county, the continent they live on, or 3l over the Earth. Transboundary

drainage basin can be examined (Figure 2) and students can discuss who poople In
foel about the water

ol o Earth, Water events can ocour at dferent scales, from smallocal efects, 0 natonal, and

or throughout a whole basin or a whole aquifr. In a similar fashion, some problem with water
may appoar as a pattem (fr example, in agriculural valeys that use cherical pesticdes or n
areas with very poor saniaton o salt water). By studying the geograghical scales involved
and whether or not a problem keeps reaccuring, students can gain deeper insights ino the.







Tablo

(UNESCO, 20120)

~ Students can use copies of topographic maps (0 study a water event or @ challenge. If

maps cannot be oblained, teachers can use their imaginations 1o make simple
for studens to use.

tho watershad In which they Iive. Then they can map the locaions of where any sorls

problems exist in ther ragion (contaminated well, irigation dilhs, permanent or

~ Students can usa different geographical methods (choropleth — colr blocks; contour
maps of diferent quantiies) to map locations of ifferent water quantiies and water
uaies.  Many other water locations can be magpe with ciferent map legancs to
pe or vater

o things occur,
occrrence st al diferent locatons.

aispersed,

random or regular locatons, ot.)

~ Students can use maps (Figure 2) o s0@ about how water leaves Algharistan [0 flow
over therborders into neighboring countis.

Table 11

studnts (UNESCO, 20125).

abour?

2. Was it smallpreviously and now it s lrge?

3. Is it prodicted to ncrease n size?

& G rty it i o 0. trs (02 10 . 0
valley bottom)
Does any. nenmy community have the same Kinds of waler problems or are they
affected by simiar water events or water chalenges?

6 challonges?

7. How doos any map that you or anyons else has mad convey corectl or distor the
information presented?

Mo do you ek papl 05t counres il ok abot any cortaminted
water that comes from Afghar

5. Wha oy kil g Ao unn ot o v vt s
ot allow 50 much to flow over the border ino neighboring counries as has ahways.
occurted in the past for s long as anyono remembers?




erspocive: stress would be
put upon the relaionships between access fo sufficent supples of safo water as well as
opportunites 1o access other unlversal human rights, such as education, hoalh, and acive
participation i govemance by the people, espacially with regard to water. Students shouid
understand: (1) how natural distibution patters of water may lfect access 1o safo valer; 2)

P o par other
universal ights: and (3) how financial resources of indviduals or communites can affect the
Impact o natura o human-made wate fssues.

foctad by
patters of water, as well as the avaiabity of indvidual human capaciies and nsiiutional
il . and human

ights also teaches about the effects of waler quantly and qualy on ofher aspects of f's
ualty. Watar must be considered and understood ot as & pursy economic good, bulalso as
a socialand coltural benef).

Tablo

~ Students would study regional maps of thelr counlry and populaton (demographic)
Gata 1o leam about he prevalence of water-elated diseases among the poorest
populations of poople inthe country.

~ Students would come to understand that these poor places and people are ralted o
inadequat capaies and supplies, dsastars such as foads, o especialy because of
conflcts. resuling in ntentonal or uninentional desiruction or diruption of he water
infratructue.

- difornt peoples’
ropresentod adequately in an offort 1o undorstand all the Interelatons between
iferant human rights.

Tae 15

‘ducate tudents (UNESCO, 20125,

1

2. How da chronic diseass and malnuirition afect a famil's or a community’s abilty to
provide a good qualty of fe for everyone?

3. How can the improvement of water inrasirucure (wels, irigaton ditches, water

o for all?




4. What are the implications of the human ight of access o water from the perspectives

How are thesa implicatons relatad to other human rights, such as the right o an
education?
6. Do you sea how people in nelghboring counties could make toutle for the people of

made upsiream in Alghanistan o use most or all of the waler insde the counly
instead o eting any go over the border?

Gender Equalty Perspective: I the schools, students can explre how sacial and
cultrsl Dmmm may affect men and women diferenty wih regard o access and use of

o dfrnt v 30 votr, g walor haresing. and waler uses . ilront
communities.  Students can also take into consideration how access and long-standing

as-ystunstudied consequences of tradiional gender rols, including ciferental accsss to
education and work opportuities.  Studenls can aiso consider how advances i water-
management technology (dams, wels, pipes) may have changed the local contexi for
raditonal, waterrolaed gender oles, because,for example, efther so much privacy or physical

Table 14,

(UNESCO, 20126)

~ Insome
getting water, which can take much time each day. Some of the problems o going to
School for young gifs and wormen in the couniry to become leral is because of tis
fact Literacy s a key facior in establishing a good qualty of Ife, 0 tis factor of
begin
at an aarly age. Students should be taught about hs and should be 1ed o spoculate
on ways to make safe water more easiy avaiable 1 all members of the communiy.
Ways to create more equal opportunities for education and leracy should become.

P

~ Students can undertake ressarch about how accepled habits of providing drinking
water affect the paricipaion of Giferent people in various aspecis of communty e
including schooi in business and commerce, and in the govemance of local and
national areas.

~ Students can document or wite down records of the dally waler-related tasks of their




own of tme, and om

~ Studonts can discuss water fssues in terms of the strengh required 10 haul waler 1o
use at home, as well as the privacy nseded by women to obtain and use waler in
Afgharistan

Tabl 1

‘ducato students (UNESCO, 20126

Aghanistan?

other avenes of economic success?

3. How can water-related praciices be shared more equitably among members of a
communiy?

4. What diferent allematives could exist for balancing access to waler and access o
educaton?

5. What sors of Ifestyles or societa practices doss one gender practice that may
decraase their abilly to have equal access 1o resourcas’

6 beyond
accopted gondor oles?

Values Perspective: Human values about water are about how mh people vould ke
0 have access 1o clean water, how much they would prefer 10 have decent saniaton for

garbage collection keep their water cloaner. Do they think thal these things are important, or
ot so muct

Students can come to understand how particular nasds or perspectives that are hald by
ter in any given
area. Students can begin to recognize that paricipatory discussions aboul everyona's access.
o water and s usage can vary, so understandings should be sough across diferent sors of
Value systems, with the goalof finding a consensus posion or acton. This can be done in te
context o the well-known loya jiga or typical town-meeting siles of consensus bulding in
Aghanistan.




(UNESCO, 20128)

~ Students should be taught a series of statements concerning water-management

issues in Alghanistan. Such can be oblained in Shroder and Ahmadzai (2016), As

ach statement s read, students should indcate the degree 10 which they agres or

disagroe with each statement. Afler the students have responded on their own or
the questons,

each other in small groups of ther felows. ~ Students should be guided by their

the way that they do.
rogarting local

water usage.  Studants can frt write down the values perspective f each spaker.
T they should make Venn diagrams of overiapping Gicles that make connectons.
about which values are mutualy supportve (grouped together) and which soem (o be.
matually xclusive (grouped apart) (Figure 3.

expressed during the town councl meeting, in an attempt to move toward a common
course o action for averyone.

Tabl 17.
studns (UNESCO, 20125).

valuss, did you change your mind at alf?
4 What did you lean about ofhr peopies explanations?
5

of water resources?
while sl e

concorns about regional water supplies?




A type of teaching melhod known as Venn diagrams has boen suggasted as an excellent
method 1o deal with studying value perspeciives, alihough this figher order thinking can
become somewhat complex for some people. Venn diagrams come from a branch of
mathematics known as sat theory. and are used by teachers in the simplest fashion to do
rudimentary compare and contrast of processes and phenomena (Figure 3a). The teaching
method can start simply with only two facors to compare in terms of similarty or diference, bul

move up ito hres or more as well

Figura 3. Venn diagrams: 3A. Two overlapping cirles showing the lef and right circies, both of

Emergoncy Management Manual Victois, Aust
n and_noodplain_manageme

it i foodvictoria.vc gov.aulcanticearn_sbout_flooding/Tot
ntispl.

VENN DIAGRAM

Different Same Different
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cy Management Manual Victoria, Ausiralia, 1997;
[P ooid Sttt SoodugTood s S e

NanisiarsTrnssoundry woes )



igious ways thinking about things. A cullral perspective s commonly a unique

perspecive associated wih a pariuiar ethnic communiy. This difference may actualy
Separate that community from other cultral communities. A perspecive of cultral dversity

Tavle

(UNESCO, 20128,

~ Students can undersiand the values attibuted 1o water use In sodtes by using

primary sources from several cistinct cultures, such a5, for example, for thase where
water i scarce or plenti, or between rural and urban socites.

~ Primary sources can include oral o wrien sores, songs, pootry. and ofher forms of

exprossed hrough the primary sources (o infrpret each culur's assumptions and
values regarding water as a partof their woridew, or as a simple resource, and so
forth.

When combined with the histrical perspcive, such comparisons can also be made

withn a given socity at dferont poriods o

Students can be given a task to consider water-related issues thal embody a moral o

etical dlomma. They can then engage in a town halltype of discussion in which
roles that can bo pes of

religious andlor moral arguments.

Table
ducate students (UNESCO, 20120,
1
2. what are symoolic of he
3. What valuos rogareing water 8o customary practices convey?
4

belleve has a special olgous signifcance?
s

religious bolcfs?

conomic development i other areas inthe county?




‘Sustainabilty Perspective: Students are asked o consider the infractions between the local
wetlands, and highar

idgos and his),
torm sustainabilty: vl there be an adequale supply of sale waler for peopie as well as for
cosystoms now and ino the fuure? The qualty ofIfe should be considered wilhn the context
of natural and human-made resources. Access 1o safe and adequale waler fasources fo
maintai Ife consistent with uriversal human rights is a requirement. The projected needs of
future genarations must be considered, wih planning fo future popuatons and other growth,
and used as integral components of sustainabilty decisions.

inm of
of sustainabilty Is not a paricularly rewarding experience because the qualy ofIfe for all 100

in many cases number of pror studes.
deserticaton,
. : Anmadzai, 2016; Kakar,

2011; Shroder, 2014)

fear of creating more societa problems: ofher may choose fo address he probiems as much as
n any case, i

engaged in thinking about possible siategies o fnd solutons 1o some fow of these problems,

the simplo process of thinking and talking trough the issues may help morale in the country

Stuations that only add o the workd's refugee crisi.

(UNESCO, 20128).

~ Studonts can raw a map that shows he palterns of use of the land n a local sream
catchment area. Land-use pattems inciude resident;

agriculural industial, and

recrsational

~ Studonts shoud indicats on the map how each type ofland use may affect the water
qualty, access to the water, and distibuion of the water.

~ Students should next interprel how different uses of water and land can affect the
overal qualty of the environment, econoric development,and theIfe qualty.

~ Students can bagin rassarch on raising animals and othar farming pracices that have
the potentil of minimizing non-point pollon of surface water runcff. In such a study.
students shoud incorporate ssues from economic, environmental, and societal

pects.
- Students can intervew the leading farmers who might be avalabl 10 leam specifc




~ Students should then be given an opportunly 1o communicate thei findigs oul into
the commurity through the use of prinied brochure papers, radio or television
programs, o public leciures at ther schoois or mosques

educate students.

1. How can surface and underground waler b used for economic development with
minimal degradation of the acosyster
o qualty in otrer

How
sections?

atthe same time developing the economic resources?
How can natural waler purification processes be used In a connecled fashion with
human water-purfication systems? s tis ever possible in Afgharistan in cerlin
Special areas in the country?

ain gardens, aeration ponds, and wetland, or water-basin recharge areas, and
wetlands bo usad 1o supplomen the natural water ¢
What other sorts of sructures could be used in the design of human-mada areas of

dovelopment, such a5 household residences, agrcultural areas, cty centers, and
industil areas to minimize degradaton of water qualty?

What aiferent sarts of natural resouroos could be usad o improve the economic
development ofthe region (Shroder, 2014)7

5. What sorts of problems existin ffrent areas of Algharistan thal cause the most

5. What might be soluions 1o problems such as criminal gangs and mineral mafias in




Core Recommendations on Water Education

Human and social scientists should be Inked in alongside water scientss to leam and share.
i  use of

nd lnkedt
and community water issues at all levels of sducation (UNESCO, 2014). Tha insttutons of
higher education in Afgharistan must best serve their socety by ransforming themsaives to

water conters of excellence. By corming down outof their more rarfied (vory ower”) existence
in the universites and engaging Wit local communitis. about thel water problems, the.
university adrminisizators and thei professors can more beneicaly share thlr knowladge and
idoas with local communites

Education for sustainable developman concaring water in Afghanistan should focus.
upon dovelopment and incorporation of sustainabie values 1o achieve this end. This involves
behavor change amangst people who generally resist madification of thir unwitingly harmful

practces,
siressed lives. Accordingly water education should not only nclude scienifc knowledge about
ther water, but also  greater awareness of how ofher people Inferact both posiively and
nogatiely with the resource. Everyday more sustainable water practices can be Inoduced in
the schodls and public moetings, such as tming off well aps when not n use, harvesting
ainwater off roos, reducing waslaful flood imigation and convering 1o parsimorious

ming new infilration basins o calch more spring meltwater o summer flashfioods,
o mzwhymuen:mw ground-water recharge, and 5o forh.

Jo of water in health, sanitation, and disease noeds o be caroully ncluded into

water education programs so tha teaching these fopics wilenable students to avoid polential

health problems.  The many diferent means fo purify water must not only be faught in the-

o, bt ol valer st e e vl o s el 0 1t sl can ol
e n one place in

they can go 10 avoid their own domestic probloms. wih water, great advantages 10 going o

school would only increase and halp society.

Education of elementary and secondary teachers abot water would greater increase.
workshops,

about water ith ather ecucational professionals n Afghanistan would be criical o education
for sustainable mmmm In acliton, each school shauld have ons or two “pedagagical

directors” responsible for disseminaling information about water [0 the. olher teachers
(UNESG0. 207 T mechaam ca el e a et widesre solvry f s



Information o ncrease educational capacly. A new culure of innovation and infsgraton about
water s requied in the schools.  Water education needs 10 become more inerdiscipinary,
holstc and value enhancing to promote signifcant systemic changes in the schools and thus-
out nto society. This can be achieved through production of more diverse stimul 0 studonts.
(visual audtory sensarial, o), wheraby water topics are brough Into discussions in more
ways through having diferent teachers present difeent ideas, iferant water problems, small
outside fild tips, and so fort.

The teaching about waler shouid be given a local contex i terms of sources, delvery
systoms, usos, disposal, and so forh, whenever possile. This contextualization of water 1o
local sitations is a much mre effcient education methodology known as siuated lear

hersn sudnscon o ot sy b it g g, s o e sty
need 10 be brought n repeatedy fo iscussions 5o that water conservation and recucing water
potuen e strong cultural valuos begun at the most elemental lovels of chidhood
ducaton.

Education about water for sustainable development nesds to developed at igher levels

1 water tochnicians, docsion makers, communiy offcals, and mass-media professionas so
hat essential information on water gets out into the saciety mare effcenty. These people are.
the intogral water management of any sociey, so ther own knowiedge must be well dovelopod

the publc. Ideas.
ransmitted even i the face of seemingly inactable dlimate change and ofner hindrances o
societal sustainabity. The increasingly important mass media in Afghanistan wil be vial to
transmit good notions out 1o a wide variety of peaple. Delivery of notions of al the goo things.

Many diffrent water purfication methods and devices have bean developed In recent
years that can be taught about, oven if sama of them (6.9, the Lfestraw fiter) in the West may.
su,

is most precious and needs 1o be democratized and disseminated 1o the genaral publc In
simplifed and more general fashions so thal the Alghan sacity as & whole becomes wiser
aboutts water.
that they can dvelop their own means of access fo clean water. Al vilages should develop.
water commitees. oven

which is most def

iely not a cormon occurrence in Afghanistan. Finally, athough Dari and

water o the knowledge of ater
insome.minority languages, and especially by clever development of sign languages and




Conclusion

Water o0 al e, o gain knowiedge.
Just think, water is nol ony foremost in our personal hygien and health habit, but it also
carres the polantal for curing us of some of our aliments, whi It also cares disoase and
harmiul pathogens tha can kil us. Water is diracty fundamental in atending 1o our bilogical
eeds, both by being used as & major component of our human bodies, and indirecty as &

e materiais &
ubtance hat lays a fndamontal e in e n boing used ewensivly for producton of
energy. In transportaton in many places, and In industyy. Water has remarkablo physical

i, 3

that nead to be studied in detal and understood scientiically. Water can generate slcirical

power. fual,
religous meanings s it s a source of nspiration for the arts. In fact, all uman welbeing is
linked closely ino environmentally and culturally signiicant hydrologic systems that are usod
Intensi 2014)

Recormardtans G oty vlr licaion i Aparisian 1o s 3
complexty overiapping, as befis the many effots by o 1 and NGO in Afghanistan
v soni o docden 1 movors e mter s h couty. Edcsion
about water
necessary 10 allow the counlry o progress int the fuure. Waler plays the crilical role in
ercaon oy, reslr sy bt e g, o sty e of
2014

Shroder and Ahmadzai, 2016) and increasing clmate change that o supplies.
poltical problems. and ballcosty betweon watar-short facions can only Increaso 1o the greal
dotsimont of the country. Guiding the fuure of walar education in Afghanistan s thus soan s
one of the most pressing neads in the naton, because @ future wihout waler cognizance will

nly be an ever more hopeless fask. To these ends for helping the water siuaton in
Afghanistan by improving understanding o increasing hydro-cognizance, a seies of
recommendatons concerning water in Afghanistan have beon developed (Table 22), which
could be country, a context o
improving genaal sducation on wale voughout th recion o Agharistan and s higbor.
Only i thisfashion can a bettr utura be envisoned for the courtry.




Duran, but the dess remain germane n any case.

2

6 H

7

Wite a national conomic. development vision. A nationallovel and cohosive
o

Prioritze the national water sector. Wriing a nationallovel and cohesive cross-

rogion propares for problems and shoriages in the water sector

Holp clarify roles and improve coordination. Uncoordinated and confused al
prasant, water issues noed to be systerized and coordinated through a stengthening
ofthe new Supreme Council on Waler Afars in Algharistan.

and management. The new Water Sector Stiategy (IRA. 2013) emphasizes the
eeds for merging scientfc theory with empiica and practical knowledge on water.
Such can be developed through use of Distance Leaming Modules about water in
Afghanistan as discussed in Shroder and Anmadzai (2016).

Write toxt on how to address water within the broader context. Climate changes
produce floods, droughts, and landsides that are already adversely affecing Afghans
Iives wih drastc management.
needs special attenton and proper education about such processes, which can be.
oveloped through use and adaptation ofideas from Shroder (2014) ang Shroder and
Ahmadzal (2016

flp. improve mechanisms for national water governance. ~Exising legal and
policy contexts do not address development and management of ansboundary water
rosources, Wit the resull that a new adaptive and Intograted managemant plan must
focus on transboundary waler issues.

Help Afghanistan to recognize the benefit of regional cooperation, hydr
iplomacy,and complancs wkh tematonal conventons. Regens coopomion
is absolutaly essental to any effacive management and developmant of water
resources, with the result that work must be done with dverse regional entles o
enable cross-border educationsl dialogues about wer.

Work out rationales and proceduros to promoto a long-torm, rogional-program




approach.
they ara crical lements o future stabiiy in the region so thesa issues must be
discussed with appropriats funding agencies 1o ensure progress.

9. Use the media and possible new web portals to engage civil society, media,
academia, and the private sector. ~Hydro-cognizant capacity buiding for wide
socisty
Sectors, a5 well a5 n neighboring countres fo help ensure some success about waler
in future in Afgharistan.

10 Holp advocate for increased engagement o cv sociey, madia, acadamia, and the

11 Help support and faciltate continuous indigenous Afghan research on al water
Issues tough slectronic media.

12 Help advocate for improved legal and policy contexts of transboundary water

13 Help expand Afghanistan's knowledge base on transboundary waler resources

o by
Sivader and Ahmadza (2016) for modifcation and distibuton into the educatonal
millu of Alghanistan.
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Transboundary Cooperation

Water as a Unifying Factor

Dr. Glen Heams



up water and nobacdy knows what thatis

DH. Lawrence



Water as a Unique Molecule

Water s speca. 5 not ke any ofhr substance we know of. Indeed, e on Earth, as we have.
ome 10 understand t, would nt exist without the presence of water. While many orgarisms
can sunvive without oxygen gas (0, there is no sel-reproducing ey tha exists without the
presence of waler. This single aspect of water profoundly saparales it in our human psyche
ffom ofher resourcos and materials. It s also an overpoweringly myslerious ang curious.
substance.

Under normal conditons, “standard temperature and pressure” in science terminology,

gas. As is he case with the very similar compound hycogen sulpfide (H;S) which s almost

twico as donso as wator (H,O) (Nuffeld, 2000). A strange anomaly exsts in water called

“hydrogen bonding which pulls the hydrogen atom towards the oxygen molecule togother so

intensely that is a luid under normal condions. s sister molecule hydrogen sulphide also.
hence,

atr is the only known substance to exist naturally and abundanty on the Eartis
surface inall e sates: gaseous (vapour and couds), liuid (fvers and lakes) and sofd ice
and snow). Moreaver, it can exist n all three states together, for example when the snow
glacirs metin the mountains and ther s moisture n the air

water 3 T pol

and H italso ensures.
ot o . 35 vt e e 2 . oo ron 1 s o
Wihila there are several other substances that exhibit i property, water is the oy non-melal
compound fo do 5o (Nuffeld, 2000)

Pen okt s rmoyrani progertes, e [ 390 oty Conparsd (o
e snr corouns, WO 1as vy N bl i, mling ot nd Vst
i sl lids not conpined by hekogon S, Furhemot. he
absolute diference between these poits (0 fo 100°C) means that water has a very lar
tomperatura range In which it remains a iquid. I also has an uncharacterstically high spocic
heat capacty, making it a good heat storage medium (Nuffeld, 1964). Many people are aware.
ot e modrsing koenc il cesns 4 e okos P anpesls 0 s
areas. However the wapping
st ot aking e s snperers ot h Eais autos  comforanl 150,
instoa of a chily -18°C i o water vapour exised.




s chamical atibutes give rise to squally sirange efiects. Because of ts stucture, water
extibis polar qualies such that the part wih the oxygen atom s sirongly negaive while the
part wih the hydrogen atoms s positve. Furthermore, t s amphateric, meaning that s able to
act as either an acid or a base depending on fs surounding environment (Nuffel, 2000}
These qualiles make waler the most powerul and versatle natural solvent allowing for many.
ypes of materials to bs ansported or issolved.

o 1 sed in industry for procassing, heat ransport,
a5 a savent, and assimiator of pollton. It s essental to grow plants and thus i the basis of
our food, and cica or irigaton (Smi, 2001). Domastically, wate s used for washing, in food
preparaton, and of course fordrinking. The inal and perhaps most important aspect of water,
rom a human uilitarian perspectiv, s that in mostofis uses water has no substiutes (Wol,
1897). Consequenty, the economic thearies dspending upon subsiuon’as part of economic
valuation il never adecualely address issues of water pricng or use. Indoed, the International

Commission*”
many simiarites the logal principes governing their squitable and reasonabls use cannot be
Interchanged due o the it nature’ of water (LG, 2008).

Hydrological Cycle

Water is the most abundant molecul on the Earh's surface (Nuffeld, 2000). And Is unique
properties have given rse to the hydrological cycle, the continuous exchange of water between
the atmosphere, solls plants, surface and ground water, and oceans. In summary, valter
evaporales from water bodies (mosty in the ocsans bacause of thir relative surface ares), is
ransported through the atmosphre, cooled and fals a rain o snow (Figure 1). Ifhis occurs
overland masses, the water moves through sol, groundwater, lakes. and rivers back [ the
oceans or endorheic basins, such as the Caspian Sea ™ For example, the bulk of the

the Madiarrancan Sea and eventually either reaches the ocean through the Indus Basin, or
inland araas such as the Aral Sea or the Hamouns of the Sistan. Thera it will vaporata fo
continue the cycle

" Tha imatone Law Commissn wes formag 1648 and s e sy bocy rsgorsbl fr devsoning

s00s. A, many ks o 30 g ht they hve  rel s o eaparolion hi flances the s For




During s stage on the surface or underground, water dissolves gases and minerals, and
ransports nuirients and sediment. Some surface water wil evaporate, and while in the soil
Some is aken up by planis and retumed 1o the atmosphere through ranspicaton. In general
groundwater moves, 5o even though water may be wilhdrawn from a river for iigation some
water will relum 10 the rver via groundwater, some wil remain longr in the solls and as.

pour thoug!

wil 2 forus to

Figure 1: Cycle of Water Movement

&2

Evaporaton

For example, in 2000 the Iternatonsl Law Commission* decided to include ‘shared natural
resources of states' in s long-term program of work (ILC, 2005). ntally, the group was 1o ook
at oil and gas as wel as groundwater; however, as @ priory they decided first fo explre.
groundwater issuss. The 3 Report on Shared Natural Resources fowarded soveral principles.
which mitored those of the UN Watercoursos Conventon in 1997, wih diferences based on
renewable and

[RMast——————y



(LG, 2005). Most importanty, it expliity noted that many of the principles being developed to

Vi nature of water (ILC,
2005),

What do we Need and where s it Found?
Wit water Jecs on the Earts

Surface. Unfortunately, the amount availabie for human consumption is relatvely small. I has.
boen esimated that the volume of the water on Earthis 138 billon k. of which 96.5 % lies n

the oceans, 1.75% is sold in the form of ica caps and glaciers, 1.7% s groundater, only
0.007% isin fresh water lakes and rvers, and tiny fraction s in the mmuiwm- (G, 1995:
UNSWWP, 2003). As entroly accoss al the wat i

e 11 o s o i o e 1 o oo ot
share wilh terestrial plants and animals (Fguro 2).

Figrs Gl Abundanc o Wt (NP, 2003
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Forunataly, we do not need a ot o fresh water {0 sunive, To keep us alive we noed
about 5 lives per porson each day (5 Ucid). and for hygiene and domesiic use we noed
minimum of an additonal 15 licid (Davis & Lamber, 2002). However, wo lend 10 Uso a good
deal more than this “minimuy for our domestic uses. O our comestic use variss widely
around the glob and vithin countes. Not surprisingy, soms of the most sfcent users are in
water scarce areas, such as




el

ther counties such as Germany with a temperate lmate are also effcient
Water rich counties have much {0 lear in ferms of vater savings, for example Canada's
Unforunately

regions of For exampl, in
in the ard north cast of he county the domesiic wator usa Is estmaled at approximataly 230
Veapiday in the city*

while in the rural areas of Iran's Fars province domestic water
consumption was around 120 Licapiday (Keshavarzia et al. 2006). Domestic and munic

pal
e 4o not make up the bulk of a couniry's water use (Table 1).

as much as 40%
(Forsster, 2014).  In Algharistan by, comparison it makes up approximately 1% of water
absractons (Table 1)

The largest water use, however, is agrculure which accounts for 52% of vater use
& Mekonnen, 2011).

985% of water
use s in agricultre (Table 1). Great advances aro being made wih respect fo water

consanaton, ity o Galn rugh bt caeyarce and at o G pplcaton
Honever

masdimum
et ot i,

Table 1 Water Use by Sector in Cantral Asia’”

Country Agricultureffood  Municipalities Industry
Alghanistan % 1 1
ran @ a7 I
Kazakhsian 6 4 )
Pakistan % 5 1
Tajkistan 0 5 4
Turkmenistan % 27 3
Usbekistan 0 3 7
B vowprosn
Lanis508cty 2850351 4850p

Errvyneedinntsi i SR————



Evn g los a6 e s v s el b s 0 e s srousn (o

satisty ou environment.
surface-vater are not distibuted evenly throughout the lobe, and, iroicaly, the areas wher
water s most noeded are generaly the areas where i is least abundant (Brooks, 1997).

Consider the water abundant areas of nofthern Canada o Eurasia, such s the Mackenzie
River basin with an estimated annual flow of 300 bemyear™® and a population of less than
Kabul. Another example s the astounding fact that some 20% of our fresh surface-waler is
found within a single lake In Russia: Lake Baikal (Schkiomanoy & Rodda, 2009).In conlrast,

Eq) the Middle East Northern Afrcan (MENA)

19908 when
budgets (Allon, 2001). Many of these countes have moved nlo a scenario where [0 sunive
they use ther water in high valus enterprises such as industry o high value crops for exporl,
ke flowers, and then purchase water intensive commodiies such as whea fom water rih
counties ke Argentina.

Water: Point of Conflict or Cooperation?

Wiith water not ahways being where i is naaded t is not surpising that water has been seen

it . that the English
word iva, meaning ‘one who i another's compeior is derved from the Lati rvlis, meaning
‘one using the same siream as another.** Despte tis engraned terminology. waler has aiso
boen a focalpoint for cooperatin.

A case of confict: in lats July 2006, the Tami Tigers (Liberation Tigers o Tams Eslam
LT et e b ot et e govarrerld sk o 1 rcnorsie
Bay i the North anka, the ciy,
the Tigers were able 1o cul off water -upw o0 over 50,000 residents in the town. The
govemment forces responded by bombarding the area, and the heaviest fighing eruplod

was seversly damaged by shels, from both government and Tiger sources, acoess (o water

or o1 n Spani.

a1 Lo Castaln, Ector Garos M, pags 510




A case of cooperation: in 1993, whike a civil war treatened to destabiise the then newly
independent Georgia, an agreement was reached between the goverment and Abkhazian
Separatists regarding the operations of a hydroelectic power staton (Garb & Whisley, 2001).
ctric station spanned the Inguri Rver, which creates the border between Georgia

Aok
depended heavly on the electicity ganerated by the plant, and neiher could operata nor run
the plant without the help of the oher.  Allnough no peac seftiement was in sight, the two
authorfes managed to agree on a jint management system and jint fiancing for the plant
(Garb & Whiteley, 2001)

A case of cooperation in 1994, despite having been at war and previously not
‘acknowedging the existence of srael, Jordan signed a Peace Agresment in which Annex Il s
devoted 1o sharing water in the Jordan River Valley Despito provious severe hostlites
between the two counries they were able to come (o an agreament whareby, amongs! other
things, Israel Jord

 Jordan in lsrael to retu to Jordan i the summer when it is most naeded (Arice 1)
Adsitionally, Jordan allows Israel o continue to use groundwater wells on Jordanian terory
(Avtice 4), The wate issues are addrossed through  oint waler commiiee which oversoes.
water cooperation between the fwo countries (Atice 7). Annex If of the 1984 Peace Treat
cloarly attempts address essental water resources issues with practcal soluons ulimataly
benoficialto both populatons dependent on the resource.

T i it ter b oot of cprten 10 i g 3 sy
G

Wolf and his group at the Department of Gaosciences, Oregon State Universty, created the.

than a contury thei results suggest that waterroated acts of cooperaton, such as treaty
development, outweigh watr related act of aggression and conflct (Beach et al., 2000; Woll,
1697). Some 85%. hycro-p

supply, o both (Hamner & Wol, 1998).
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The simple existence of reatie is st on whether the traty is squitabe or
there s commiment 1o s enforcement, Affica now has some 150 waler agreemenls.
accounting for some 25% of al the global toal; however, the number greatly overstates the
g 1 i uansboundiy coopsn I i (L & Grsand, 205

iustat S0t of
over mult-

two
lateral agreements (Lauize & Giordano, 2005)

Whie acknowledging, the limitatons concerming large-scale statistical stuies, tvo
findings rom Wolfs work are of particuar significanca 1o addressing ransboundary vater

« Firsty, extremes of both cooperaion and aggression over water ar

marginalisod climates, for examplo arid and semi-ard regions (Wolf el al 2003). This
Shows that nelther confict nor coopraion aro determined by factors such as water
scarciy but, rather, ar exacerbaled b i

o miligale that change (Yoffe et a, 2003). Praminent processes of change include
changes 1o water qualty, due (o pollution, and alterad hydrauic regimes through

This ofinstiuional

a basin falls nto confict or ises to cooperaton in times of waler strss. The importance of

e, 20 e, Tor, & Paise, 201 et 200% Nar, 2001 Navayana, 1997
Wouters, 2002).

‘Gooperaton can be viewed as the miror of confict, Thero s a range of cooperation that
can exit hat can move from exchanging inormation, to coordinaton, 1o collboration, 1 jont
Grey, 2002)
nd “aciive’ cooperaton
n some cases,

call “passive

“Passive" cooperation is at the low effot end of the
or minimizing,of conflct.

n 1949 Egot

0 Tho Excrarao

154, Logste Tos, Tty 10,6
Gtod oy (201




+ cooperation involves mutual interaction and interdependncy. Indsed, meeting future
o o amaboa Wit Taragear wl I, i vl f ioopoancn

as the formation of the naton stat i

I, the level of stats nterdependenco noeded is not
sarly easy o achieve. Athough cooperation is one of the fundamental princiles of
ternaton law (Higgins, 1994; Malanczuck, 1997), the concept of state cooperation
doscribed to be

voling s Issues demaning cooperation bacomo increasingly complex and
in natur - and

99yt o lrne 1o s W, of o st A carnty o
maintain intemational peace and securly and promale economic stabi progress,
ot othrs. A soaparaton 15 hrolors . st whre shre fesctces 1o

Over 30 yoars ago, Martin Hoffmann suggested that cooperaton is
evlutonary s, omergng rom ainsm as an Ihren gt of numan natrs (ffmann
Wany thearists at the time suggested that egoism and selfshness were dominant and
that sensitviy and compassion needed to be “ained' or taught (Dawkins, 1976). However,
showerd ha empaihy. and,thus, compassio, vere nnale nd neded oy 0 be

biclogy diciating that humans are programmed ot only o be egoisic but also, under cerain
oo, i anoe cotls s e 1878

o be & general human tendoncy 1o help others in distross, which has
properties anslogous fo egoisic motiation and yet comes nto play independantly of
perceptual and cogniive control (Hoffmann, 1978)

Ao caton s o s n sl it e bt o1 ot

of the state,
na generalsense as wel as at i Inemationa evel,

cooperation

While aliuism is the acton of incuring coss by one actor for the benefi of another,
motval

from altism at a cost 1o each actor impiles, threfore, thal partipatory and functonal

© e th cainton of cocperaion o Resoltin 2625 (X) Dechraton f e Prcios o el L




eloments are associated with cooperation. Each aclor must ‘gve! in orde (0 receive benefs.
Ideally as in the caso of the Inguri River Hydro-electric staton, the synergiiic benefis of
cooperation far outwelgh the costs.  These elements invoive a degroe of inferdependency
betwoen actors; i can be extreme, as the Inguri River situation exemplifies, o t can b
modest, such as flood conirl on the upper Rine River between Austria and Switzerland
(Mary, 2001).

Acknowledging that cooperation s more than confict avcidance s important when
doveloping insiuional siructures that can wihstand the new challenges of the 21st Century.
We wil have 10 optmize by equitaby, reasonably and sustainably utizing he waters of our
atoral bses o st 1 Ut e o e gerrtens g i e (s o
2014). These ideas are not new, and they form the basis for the principl of equitatle and
reasanable utiizalon which is arguably the comersione of interational water law and s
codified in Aricle 5 of the UN Watercourses Convertion.™  Whal wil be cricalis antcipating
basins at isk of confict and to promote copperation there in a proactive maner. Tris by

and
Fundamenal management componenis are absen rom many intemational basing that have
003), il

be important  establshed iftney

in nature and

confct avoidance. Many ar unikely 1o withtand the potenal efects of population pressure
change 1§ Kundel, 2007),

nsituions have been developed they mitor power asymmetries which exist n the basin
heraby perpetuating inaquity n benets (Berardo & Gerlak, 2012).

many parts of the word, policians and policy makers are appreciatng that water s
central to reafzing thei dovelopment goals and asprations for poverty aleviation (UNESCO-
VIWAP, 2006). The queston is whather o not suffient poitica wil can enhance many of the.

Conventon o the e Moigations Use o nmaionl Waer Gouses, Geerl Assamy
et V228 N Do ARES/106 My 21 101, 56U 30 107




Sharing Resources is Hard; and Cooperation is Important

Shring osuces btwen dfen st g o scrossriscor ik ot st of
tmes: and becomes.

development was minor and our abllty 1o hamess the Earths resources was Imited. Now,
hawever, by

Indeed,

o deal with our increasing capables 10 influence other states when we use shared
oo, h v coninty as vl ovr sl cocacs, a1 g o
cooperatin”. I is @ wel-

of Agenda
21 entited, “Intormational cooperation 1o accelerate sustabablo development in devloping
countios and relaed domesti polcies”. It can bo viewsd as one of the comerstones of the
Whle of Agenda 21 and has become central to the concept of sustainable development.
Moreover, conperaton in Agenda 21 is very assortive caling for a ‘genine cooperation and
Soldarty 10 overcome the challenges of envionment and development * The last principl of
principe 27

States and psople shall cooparale i good faith and in a spit of partrership i the

ntemational lw inthe fleld of sustainable development

The United Nations Conventon of Environment and Devalopmant (UNCED), hed in Rio
do Janeiro n 1992, emphasized increased commitments for transboundary cooparation. The

Conventon on Bioagical Dversty, Agenda 21, The Rio Decaraton, and the Staement on
theuse

Sinca the 19705,
o shared resources in many sectors. Apart from those associaled with UNCED, major

= Son Crapter 2 Agena 21.



devalopments include: Convention on Wetlands of Intemational Importance Especialy a5
ittt sl Rarsr, 1971, Convtonon My S Wi Anls G
23 June, 1079)

Ozone Layer (Vienna, 1985), Protocol of the Vienna Convertion e, 007 ot

ooperation over shared resources has becoma increasingly common throughou il fypes of
However, the appr

Dealing with Transboundary Watercourses

On 14 of August 2014 e UN Comirion on the Nonaigatonal Use of ol
Watsrcourses became a global enforosable fraaty with the enty of Vietnam,
The wealth of treaty law and siate e e o e v asins ﬁenemla
several song principles
Comnton (Lo, 2013 Sepran WeGatrey. 201a, oomond & on, 1507 1ot
1867). The UN Watercourses Convention was adopted in 1987 by the United Nations General
it 27 abs
(Stephan McCaffrey, 20015). The 1987 Watercourses Convention has rasolved the historic
disput betwean the exreme princples of tertorial soversignty and that of nationa inegriy,
Py he e of swte 1 rortle Wiason 5 e xS e of
intematonal law along watercoursss (Browder & Ortoano, 2000; Draper, 2002: Leb, 2013;
Stophan McCaffry, 2001b). Tho pnm\p\w\smund in Atico § of the Watorcoursos Conventon
and staes:

Watercourse States shall i ther respoctive teritories utize an intsrmatonal watorcourss.
in an oquiablo and roasonablo manner. In partcula, an international watercourse shal
b used and developed by watercourss Sttes with a view to ataiing optimal and

sustainable i taking
the watercourse States concemed, consistent with adequate protecton of e
watercourse.

¥ Ghina, Tuteysnd urnd.




The principle that states have the right

o unbridied development or use of water resources wihin ther ferory irespecive of the

repercussions to ofher siates (Moermond & Erickson, 1987). This archalc view is assaciated
i the Harmon Doctrine (J. Cohen, 1991) which basically states that in the absence

oems appropriate, and that urisdiction witi s terrory is exclusive and absolue. The idea
o lowes rparian
5ot s b abandoned Cranever, 1992

“The principle ofterorial or national integiy is a mirtoring of the sovereigaty principe,
implying that lower rparan states have the right o recelve the continuous natural flow of an
Intemational watercourse undiminished In quanity and unaltered in qualty. Such an approach
places  vitual veto in the hands of the lower fiparan state with respect 1 the development of

1996, 1907). Early
in the contury, here was a groving move lowards the princpla of prior consent for riparian
dovelopments. This movement was supported by a number of influental insiles and
conferences, such as the 1911 Madid Declaration of the Isifute of International Law the 1933

1857 Busnos Aires Resoluion of the 101 Conference of the nter-American Bar Associaton
(Wouters, 1997). The dectaratons and statements from thesa supported the idea that consent
of
use of waters in s rvers.

The most famous refection involing the princle of prior consent came from the
arbivaton of Lake Lanoux (195T), when Spain formally objocted to a Fronch proposal to

Under
the Treaty of Bayonne (1866), France had assurad Spain the right of natural flow of the iver
pa the Treaty

of
agreement with Spain before afectuating s hydroslectic plan. Spain furher argued that
Intemational law sanctions ol only the equaly of ights of co-ripaian states but also the

0 oen, 1991, "

e — o srre
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ity of prior agresment whenaver a substantial alteraton of a transboundary system of
waters is contemplated (Teclaf, 1967).

e Tribunal arbiating the Lake Lanoux™ case concluded: “The ruls that States may

utise the hycrauic. power of internationsl watercourses only on the conditon of a prior
ment between inerested Stales cannol be esiabished as a cusiom, even less a5 a
general principle of aw. It coninued by staing:

s & matter of form, the upsiream State has, procedurally, a right of inkiativs; s not

obiiged to associale the downstream Stafe in the elaboration of s schemes. I in the
ourse of discussions, the downsiream Siate submit schemes (o . the upsirsam State

own schomo providod that i takes into considoraion n a reasonable mannor the
nterests of the downstream State (Weston ot al, 1990).

Emergin ight of iitatve’
of 0, hich as b st by umarssanucmanal eas and convrtons.
the o harm”

been interprated in an absolute manner such that "o harmy can be done for example with
polluton. However, inferational water law has evalved 0 1ok at"no harmy” o as an absolute,
but rather as a “procedural due dligence’. Arice 7 of the 1997 Watercourses Convention
sttes: Watercourse States shal, in utizing an internatonal watercourse in ther terriorie,
take all appropriate measures to prevent the causing of significant harm to other walercourse

lates.” This maans that appropriate actions should be aken Lo avoid the harm, for example.

on the unique cortext of any paricular basin. Al actons should be taken 0 avoid it That is
simply partof being a good neighboriness

T e of st ard resonae lskon rrged b e e T o

iniatve o harm

f e Ut e rerdn v it ol over waer 45 v oo vumenta

sty no rce a1 comu s of rsbourdary vt L (St Wt
16, The princie st fook s present form i the Helsnki Rules on the Us of Wates of

e o ion e S 24 L 101, 5150, 45,12 1A 21, 08,310
(1950, So hom. o § S, 0




Intematonal Rivers, adopted by the Intemational Law Association in 1966 (Leb, 2013
Numerous other egal mechanisms, such as the Stockolm Declaraton (1972), and the Charter
of Economic Rights and Dules of Siates (1975). amongst others, have al nfluenced the.

is moox the preamble to
the Watercourses Convention suggesting that it be intepreted by recaling the prinoles and
Unted inhe Rio

(1992) M of

ulizaton in decision making and arbtations, such as the Infernational Cour of Justice ruing

n the Gabiikovo-Nagymaros Project”’ and Pulp Mil Case® has further sodfied its
prominence.

“The principle. however, has not remained statc. Wording in the Heisink Rules (1965)
callsforan of waters
for use in an ‘equiable and reasonable. mannor \nwlymg s oy rere
considerations appropriaion surpriso
o g ot vt aonga scario s s Knoiodgs (b, 2013 3
previously mentioned, transboundary environmental issues are forcing the evoluion of the.
concept o national sovereignty (Barkin & Shambaugh, 1999; Matthew, 1999). Wih reduced
avallable resources and increased uncertainy, we wil kel soe an increased evoluton of the-
importance of ‘optimal and sustainable alongside ‘eguitable and reasonabe’ se.

0 legal Ierature, there has been great debate over apparent conficts between the.

in Aricle 5 of the Convention (Delapenna, 1996; Guruswarny, Pal
Coton 1065 Saprn Ml 105 Scesr i, 2002 o 1996; Woutrs,
1996) Y or the ‘principle
of perdigbany itis

uniikely that sites wil embrace a dominant ‘no sigricant harm approach 10 watercourse.
dovelopment as It appears to many to be too Imiing (Wouters, 1996). It has bean argued that
the primacy of equitable and reasonable ullizalion flom the simple. posiion that any.

St or f v oy e o ol i
 CatthonsNagmars et i S 107 5 .
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dovelopment or uization of @ watercourse by a stats causing significant harm 10 a co-ipari

st coot v oot 23 ressortl (Dlepoma, 1550 Unarowes avsio,
however, ara the determination of reasonable’ and “signficant” Thera is no absolus standard:
while some uses may generally be considered reasonable or unreasanabie, or some ffects

i b arqusd tha the principl ‘of squitable and reasonable uiizaion’ should ot be
taken out of context, and that ts context s wilh the supporting rights and obligatons of the-

wide approach to deaing with watercourse evelopment and, therelore, a more holistc view of
water resources development

“The concept of cooperaton for mulual benafit and good faih again mplies that there s
Uiization could

the  deveiopment of walercourses. Furthernare, the idea of oblaining optimal utization
suggests complimentary actits, benofl sharing and, therefore, @ dagree of nterdependancy
between actors.

“The lack of ratfying insirumants for the Walarcourses Conventon pronibis the argument

that al ts provisions shauld be binding or form part of customary law. Novertheless, il

overaheiming adoption by the Genoral Assembly rsinforces the applicatin of the principles of

cauitable and reasonable ulizaton, o significant harm, prior consultaton, and duly o
perate, s customary ntematonallaw:

The h P * Aricie &

1
reasonabie, as olows:

1. Uteation
the moaning of erlce 5 requis taking nto. account all rolevant factors and
circumstances, including:

gl o hydrologial. climatic,
a naturalcharacter




other watercourse States:
) Existing and potentil uses o the watercourse;
) Conservaton, protecton, development and  sconomy of use of the. waler

o) The avalabity of atematives, of comparable valus, 1o a partcuar planned or
ousting uso.

2.1n the sppication of aricle 5 or paragraph 1 of this aricle, watercourse Sites.
concermed shal, when the need arises, enter into consulations in a spit of
cooperaton.

3. The weight to be given to each factor s o be determined by its importance in
a reasonable and
oquiable use, all relovant factors aro o bo considered together and a conclusion
reached on the basis of the whoe.

there are well over 350 or more actve intemational agreemants assoclated with
ransboundary water (TFDD, 2013). Wil some of these may wel reflec nequites associated

With powr asymmoties i the basin (Zeiloun & Mirumach, 2008), they have presumabiy bee
considered as both equiatie and reasonabls by the counties enfering into them in many
cases. Arlicle 6, therelore, s less of a treshold to be achieved by independent opinicn and
more of a guideline 1o assist negotatons with the concored partes. Indeed, the lstoffacors
should
included i the duty to communicats. The emphasis on consuling n a spit of cooperaton is
key (Aricle 6 (2)). Moreover, the obigation in Aricle 5 to "atining optimal and sustainable.
ublzaton”

Recent Efforts to Forward the Water Agenda

The history of transboundary water law and the move 1o creata a global framework for
understanding and agreoment has boen impressive in recent decades. The worid's water
recognized that a cross-sectoral approach to

managing water resources is nesdsd o achieve sustainable development. In delsrmining
el essaral uaes, rkage bowea sconoe. eckn an Soradeon o

development plans. Moreover, natonal plans should support the sustainable water uso in the
basin as a whole



Some highights of the global waler agenda over the past few decades include: the Helsinki
Fuls (190 UNESG0 st Carfrrcs o Watern i D P, e

1990:" he 1992
United Nations Conferance on Envronment and Development in Rio mchm the 1" Word
Water Forum In Marrakoch in 1997; the 1" Pelarsburg Round Table Intematonal Dialogue in
1998; the 6" )
inNew York n 1965 1 Mileniom Sumi o h Unid Nt n New York n 2000 tre
27 wor ” ihe Intematonal
o, Gy n 20017 doannesurs i P 10 Eth St e m 2002
and, the 3 Word Water Forum in Kyoto in the spring of 2003;” tho Borlin Rules (2004); and.
most recenty, the Fourth World Waler Forum in Mexico, March 2006

Al of these meetings and gatherings have assisted i pushing the water agenda (0 the
forsfront i inemational development (Biswas, 2004). The acknowledgments thal water is
eiical for our suriv
s o003 e frst Key Recommendation of the Word Water Report 2 (UNESCO-
WWAP, 2006)" Artcle 10 of the Watercourses Convention indicates that in situaions of

dispute,

needs. water s specifd in several cther human rights conventions, such as the
Gonvention on the Eliminaion of all Foms of Discrimination against Women” a
Convention on "

" Finaly,
ofthi right during armed confict ™

o O 2009
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1o, in Novermber 2002, General Camment 15 of the UN Comittes on Econoric, Social and
Cultral Rights (CESCR) recognized the right o water as a fundamental human right. " Wi
interpreations of the Gommitee through General Commens are not binding, it should commit
the 145 states thal have ratfed the Intsrational Covenant on Economic, Social and Culural
Righs to ensure fai and non-discriminatory access 10 safe water for cinking and hygione.
purposes.

Athough,

theso are Imited quantes of water. The majorty of issues regarding allocation, use and
it here where

opinions lles.

Forwarding the Water Agenda

A5 we cannol contol the weather, the solution to water alocaton probiems lies in beter water
govemance, Water
o e kucns 8 o bt s ks oo 80 i s Tt o
resource use. of the eight key inthe
World Water Report 2 deal with governance ssues surrounding water presupiiie
2006).

“Thatis not to say that echnica innovatlons, such as drip irigation or desalnizaton are
Inappropriate or unnecessary, but rathe that they wil ba moro effcentl achioved undor the
auspices of larger polcies and good goverance. If we are tnly going 1o achieve sustainable
water use in he futur, the key lies in removing the polcal and social obstacles (Bemaver,
2002)

Policies for Meeting the Challenge of Sustainable Water Use

Policy interventions can be caegorized to seak effcencies of water use at hres levals: the-
local user lavel, the basin vids lovel, and the giobal evel (Hoskstra, 2005). Polces and actons.
at the local user level take the form of infuencing behavior through pricing, reguiatons, and
ducation. The choice of dual flush tolets or capturing rainwater at a housenod level are
xamples. Whie polices may be national or municipl, i is alterations a the consumer level
whera sffcencies are targeted.

e an S Gt R, o Sommer o 145G 2201 T e '
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conservation technologies making water usa mora efficient il have large impacts on water
Gonsumption. With 50 much of our water being used In agricuture, massive savings can be.
made for water in the agricutura sector, such as drip iigaton or developing now species,
which aro drought and sat resistant (Smi, 2001). Likewis, patontal or conservation xists in
both domestic and industral use.

Fresh water can be created flom marine water, though it costy. Desalinaton is
bocoming increasingly popular in aid areas such as Israel and Souther Calforia and the

hrough diffrent riscicions, Ownership and property ight ssues plagus the South Western

United States: the Centra Iigaton Distit ctaims righs {0 75% of Calformia's share of water
i th

(Hayes. 2003), Desaliation provides an opportunity for urban areas to refease themselves.

from the depandence on buying high priced ‘agriculural water

“The sacond or middie love s that of the water basi, where choices must be made with

the environment.  This s primarly an insitulonal fssue involving value judgments and
assessmens. Clearly

Instituonalized al he intemationa lovel and have a series of design elements which faiitale
the peacelul and effetive management of those resources (Heams o al, 2014; Schmeier,
2015)

AL the argest scale, waler polices and acilons can be developed to seek effciencies al

the gobal level X a

low demand and others do not; unfortunately, there s 1o posive relatonsrip betwesn

avallabilty and demand. Countries like Canada, while por capita large users of water, use.
vy it of o

ofthlr availabe watr (Allen, 2001; Gleick, 1996).

tis it could help
vl watar shorage by Growig g whrs oy can o aesly grown and vadeg 0
wher

crops like wheat. (Allen, 2001). Egypt, or instance, simply cannol feed fsel. In 2002, Egypls
populaton was over 60 millon and increasing ai @ rale of over 1.5% annually (World Bank.
2004). It ha 10 mport over 40% of the whea s people consumed (FAQ 2004). Tis s despite
the fact that technology and double cropping from Iigaton and foblizers allow Egyptan fods.

Cartion,




& Calvo, 2000)). While Egypt s in perhaps one of the most drastic situations, it s the case

they need. The soluton i o Import food products, ke whea, that requie high levels of water
for productr

10 the Okanagan Valley of Britsh Columbia, water siress has caused concern for it
growers. In tur, there has been a shift fom water ntense products such as apricots o lower
water consuming, but much higher value, crops fike grapes to support the wine industry, which
ot only has higher costs associated par pound of fruit but also has immense valuo addod

Cohen

etal, 2006)

Whi s e that a shft towards incorparating virtual water planring wil help dovelop

o ensure that the raason for ifs promotion is ot ost in pure economic incentives. Giobal and
regional trade agreemens, i the General Agreement on Tarifs and Trade or Mercosur, must
g Dt o COREI f e X i Qous 1 s ilr et vt
ssarly 1o enhance trade per se. Countis like Egypt necessarly depend upon the global
oo rad 0 o0k b o s 2 recaros i, A ver it cold e o
costof grain wil be potentially devastating for virtual water’ dopendent counlres. As with the
elization that green-house gas emissions, ozone and other atmospheric components are of
global concem oo il
21 Century.

Indood, we can be confdent tha as systems are evoling for carbon trading lo address.
green-house gas emissions and the exclusion from traditonal intellectual property ights of
certin agricutural andraces thought 1o be key to maintaining genetc diversiy.” 50 100 wil a

The focus of this thesis, howaver, lies in the middie ground at the basin level, Here
choices must be made with respect 1o alocation of water 10 various. sectors, incuding
agricutur, pubic heait, industry, the environment and fs maintenance. Alocation s pmariy
0 Ao s g s dgnarts s ssssmars 1l vy s

en he local user lave (conservation tachnologies, drought resistant pants
03 and s sarv s prope ko 1 ot vl or,alfcanis il b o




from basin wide polices, and, cleal, whan the basin is shared between counties, this will
demand intematinal cooperation.

In torms o 3
(Co-operation Faciity in Paris in 2004. s objective i to foser peace and cooperation among
stakeholders using common shared water resources. Thus, provide the necessary resources,
the favorable environment, poliical backing, professional support, and judciary mechariss,
when requested. To date, i has evolved ito a partnership between UNESCO, the Word Water
Council, and the Permanent Cour of Arbivation in The Hagus. More is noeded, howsver, to
foster caoperation to cope with the challenges of the 21 Cantury.



Conclusion

Moreover,

reaim of
water use wih ragards to Intarnatonal rvers, Instiuonal mechanisms are paramount facors.
Indoad,
instituonal rather than stuational. In sense, caoperatin is not passive but,rather, assartive:
incorporating interdependence for the equiable, reasonable and sustainable management of
International fivers. To help rive sustainabiy for the environment, the socio-economic needs.
and Ivelinoods of people.

oy, n reors s vl sty iy domit b v prsiom

eatve.
increasing inkages betwoen energy, agriculiure and trade are going o be required 1o addres

In advancing national polces related 1o conservation of water and indoed the noed for
dislogus with neighboring countries the importance of domestic water use should not be
undsrestimat

tod a5 a machanism for buiding public awarenass. Whie domestic water use
represents only a fracion of total water use all people need it and use It In buiding publc
‘awareness regarding water consumpion it allows decision makers fo gamer greator polfical
Support 1o develop more substantive polcy choices in the agriculure sector and engage in
ransboundary water management.

Developing regional  understandings and norms around water management in
Intermational basins s essental for effective future management. Not only il this demand a

Wil be develaping disiogus and discussion between riparian staes. Walar, wit i unique
Spifual and physical properties can be a focal poit for dislogue, cooparaton and good
neighboriness.
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Abstract

Tris paper tres t identy the water-securty challenges Afghanistan and Pakistan have in the-
Kabul River basin. Ensuring water secuiy i a challenge that both Afghanistan and Pakistan
must address in the face of decining water sources due o climate change, over-use of water,
over population and the mismanagement of water distibuton and irigaton systems in the
Kabul River Basin. Water sscuriy tself is a mulifaceted and yet-lobe comprehensively
analyzed topic. Many known and urknow variaies and factors can affect water securlty. In
fact, water securiy is afeacy directy affecing the Ifestyes of millons of people n the Kabul
River basin, ther Ivelinoods, health, socil relations, envronment, and economic sirengih,

bolh counties, the two nations are utery dependent upon thei dwinding waler resources.
Thus, i s Imperative thal water securly bo addressed as an apoifical aspect of elations

both counties, and o ust by the poltical boundaries




Introduction

Water secuity is & mlidimensional conept defined by many people very diferently. Natural

(Cook & Bakker, 2012). Water sacurly has also boen defined as having sustained access 1o
water. The domain the concept covers is vast and the effects tha it has are numerous, which
The lack of an
left a void and contibuted to some apparent confusion that invies everyone o offer their own
narrow definions of water securiy thal ft wihin ther perspociive, positons, and needs, be.
they physical, human or environmental secuty, millary securty, or polical infuenc over
others. T
other natons. This makes it a even more compicatad matter to address.

Climate change, overpopuatin, and poverty have been putting pressure all aspecs of
our ives in a lobalized word. These factos have also bean afectng wate resources around
the globe, causing even more stress, and in some cases and areas, even diminishing any
Known sources of water, Besides, increasing global lemperatures have afacted procipitation

e e o e vely on rac-ed agricuure, or who have a homadic umm.

which forces them o be constanty locking for places with water and grass 1o feed their

vestock. In somo cases,

Someone, In fact, in such cases, "t fear of inadequate water supplies or the inabiy o
00,

54).

Inadequat water supply can obviously threaten agriclture, which, i tum, threatens food

prly rce peop For
example, in the 1980s the Ethiopian government had resated thousands of paopie dus fo
drought (OM, 2008) since there wasn't nough water o Irigate ther s, which had severely
affacted their capacity 1o grow enough crops. In the search for a beller Hfe and jobs, pecple

water resources that urther undermines waler secirty n these buil-up areas. Such siress can
fect uban Ife in many ways, sspecilly by creating the potental for health problems and

face val




I agriculuraly based economies, droughs and lowsr procipiaton levels can bacome serous
issues of national securty and in such cases, to alleiats ears and have a dependable water
Supply. policy makers commonly turn 1o buiing more dams (Stewart, 2016). Dams also play

have boon causing migration and rapid ubanization.In some areas. It is, somatmes, the
sudden abundance of water floods that poses threats o humans and the emvronment. The
iaguar patiems, variable levels of precipitaton, and fack of flood-control mechanisms in many.

For
example, in 2010, millons of people in Pakistan were dispiaced by floods that sarted in the
the Indus River
Souh in Incus River basin, submerging one-ifh of the Pakdstan lowlands and afecting more
e, 2010)

multilied by the lack of proper flood-contrl measures or approprite infrastructure tht cause
Tris can be surprising in a piace Such as Pakistan where

F
i

largely destroyed by decades of war, I is far more understandable. Moraover, agriculural
I Afghanistan for example, the last 40 years of confict have aiready destoyed the irigation
system and severely affocted access 1o water in rural areas. In Pakistan also for oxample,
waterintensive crops and poorly managed and inadecuately maintsined irigation systems are
Some ofthe ofher causes of water wasie.

In many industrial and agricutural areas where environmental prolection laws and
requiations either do it exst or are ot implemented, water ways and ofher sources of water
aro consiantly under the hreat of poluton, thus making the situation in the already water-
ndusiria wasios fs
widesproad in the poorer and developing counties such as Pakistan, Algharistan, and India
whera environmental laws and preventive measures are ignored (Sinfeld & Shroder, 2016)
(McNamara, 2016).




areaty o water insacurity by making the water unft o rink.

Any threat o, or from watr and s sourcos can have great implicatons for allourives. It
affects any peoples’ economic capaciy health, environmont, and Iolinoods.  As explained
above, many, and sometimes compeling definiions exstfor water securty (Norman, Bakker,
‘Gook, Dunn, & Allen, 2010). This existing void of a compreensive or alincusive defnion for
waler securty has also provided scholars with numerous opportuniies (o provide a broader
dfiiton. On the oter hand, the United Nation defines waler secuity as “the capaciy of a
puatn 1 sgard sl scss o adciole qurts f i s caly
water for sustaining velhoods, human well-being, and socio-economic development
ensuring protection sgainst water-bome polllion and water- relaled disasters, and for
(United Natons, 2013). This
definiton can suffce for now for our purposes, aliiough we would encourage the scholary
e
many possibies in order 1o achiove a comprehensive and most usoful defiion that would

provide g Tris




Water insecurity has pushed peopl info taking unprecadented measures (o safag
Interests n having sustainable access to the scarce resources of water witin ther areas of
poliical control andlor perceived influence; thus in some cases such as the areas surounding
the N River it croated a potental for regional confict between Egypt, Sudan, and Etniopia in
Nl River Basin when Elriopia announced builing a dam on the Nia River (B8C, 2014). Al
local levels, for example, famers have resorted to violence fo expand ther share o the water or
o influence water-management systems. At natonal levels, geopolcal agendas and socio-
cultral dynamics have played dominant roles In raming perspactves regarding water and
water securty (Potersen-Poriman, Vailloux, Zenter, & Wolf, 2012). Thus, in many nationa level
cass, it has beon the poliical boundary-dofining perspectives, nt the hydrological boundary
hat can encompass many countries or authories. As a transboundary rver basin, tha poliical
boundary of the Kabul River basin has been the fopic of plentful discussions both
Afghanistan and in Pakistan.

ard theie

Water Security in the Kabul River Basin
Afghanistan

Covering parts of nine provinces 1o the east in Afghanistan, the Kabul River basin incudes
Some 23% of the setlemants in Alghanistan and approximately 35°%, or around 8 milon of

tis Word
Bank, 2010) . More than 4 miion Afghans five in Kabul ity only (United Nations, 2015), which
is the biggest city in the basin, and is lfeady a greaty water-sressed place (Eqrar & Shroder,
2016),

For Algharistan, it Is important that the populaton g in the basin of the Kabul River

waters. The Gomal and Kurram rivers also flow inlo Pakistan from the Paktika and Paklia
provinces of Alghanistan. Bacause there are o hydrologic data avalabl for thesa two rvers,
they have unfortunatey been traitonally neglected n studes.

Drought, seasona floods, and water mismanagemen have created ore problems, not
onlyfor butal

one thirg of Afghanistan's popuiation fve, fo0d securty is unachievablo withou water security
(FAO, 2013). Thus, on of the biggest concems the Afghans hava who ara ing in the Kabul
River

Water qualty i another concern for more than 4 millon residents of Kabul iy. Al some
locations, various polltants such as niate, boron, and other soids have already poluted



Subsurtace water in Kabul oy (Lashkaripour & Hussaini, 2008). AL some locations, water
nfact,
signifcant polltion has directy afected water seculy for th residents of Afghanistan's most
populated city (Figwe 2). A majr reason for the water pollion in Kabul city is the
wage system. In many
Sepic tanks in their houses (o address their considerable waste-management problems. In
Some cases, these seplic anks leak and thus confaminate the subsurface waler of that area,
making water scarcity even worse. In fact, without any proper sewer system i the ol fo

i hazard and an Obvious loss of water sacarty. This is @ widsspread problem toughout

Moreover, Afghanistan s currenty relying on energy imports ffom s neighbrs through
ransmission line, at locations.that go through very treacherous. terain prone o natural
disastrous such as earthquake, landsidos, snow avalanchos, and fash floods, which
collactvely produce a sirong national securty concem. In the wintr of 2015, Kabul ity was in

(8] Do Resecn




the dark for many ays because @

s and heavy snow had cut o ransmission ines in
the Salang Valley (Nikad, 2015). Moreover, located n a politcally quite unstable region of the-
s, which quite

which is also used for igation purposes. With the average annual popuiation growth of 3%
(United Nations, 2015), water demand, not only in Kabul River Basin but also n the rest of the.
Gountry Wil grow ever larger, which will cause more stress on the water resources in the.
county.

The siress on water River
as the lack of preciptation i the high mountains of Alghanistan, the outdated water-
management systems, dacades of war, rampant povery, he ack of maintenance of the watar-
management systems, overopuiation, overusa of water, and the receding glaciers. The
ineguiar pattems of ain and snow fall caused by cimate change have added more (o the
coording to  report
produced by the United Nations and others, since the 19305, the gaciers in Afghanistan have
receded more than 50% (UNEP, 2007), (Shroder & Bishop, 2010) (B5hop, o . 2014).




Figure3 in

During Alghanistan did
rosources 1o make any significant developments in the basin of the Kabul River, or nearly
anywhero else. The relatvely smallr capaciy tha t has was totaly consumed by incessant
war and forced migration of the Alghan inteligentsa. However, during the sam period o time
in Pakistan, with the reatively wellmainained imigation systom and their huge population
ncrease, water consumpion in that country has been steadly increasing, sspecaly from the
Indus Rver 10 which Kabul river s a major tibutary (Hanasz, 2011) . Al these factors have
River Basi and n s
extension into tha broader Indus River Basin of Pakistan. In adilon, i is expected that the
population in the Kabul River Basin in Afgharistan wil also greaty increas, which s only
adding aver more siress fo the water-secuity probloms that already axist.




Alghanistan's general engineering inabiiss and intemal polical problems have created water
insecurity for the Afghans that ry (o benefi from s rvers. Depositon of st n the ressrvoirs
Dot Aran s s Spcanty e ey et gy e e
mount of water that can be stored in the which drocty affets igaton and
omapion For aryie, h U5 Amy o o Excinrs had a0 i S
of Kabul River basin] problems in the area

(Dowel, 2014).In dams on the Kabul River, sit is even visile befind the Sarobi and Daruria
water as the

dams
once did. Removal o
the dams were built orginally with botom-flushing floodgatos or other means. This means that
all dam buiing of the typical olc-fashioned Kind is inherently problematic, which can
inadvertenty dd to lime-delaled waler insecurly of a iferent Kind that needs 1o be planned
forin any projects. 3 foras.
vet another kind of seculyrisk.

On the other hand, the neighbors of Algharistan, especialy including Pakistan argue.
Pty devoprint e n Aoharian v v oy reabe, o s
foreciosure futwre i a source.

ot v nvoasty i Aaroan. Th o of et Aow momesmers o
e i o oo, sharing the currently avaiablo data
with one another has created a void of information. This vacuum of daa is unforunately then
atonal and

with addressing the emerging water securty hreats in the basin In fact, t feeds 1o the.
environ
in this siation
o water resources in s own counry, bul insiead, for example, by afferng its own good
engineering skils 1o help Afghanistan produce a series of run-ofthe-fver, barage-ype
hycroslectic or oiher dams on the Kunar iributary fo the Kabul River that could help both
slectrity load-shedding pr 4. ssising
Afgharistan with the constnucion of the planned Kama Reservoirdar on Kunar River, or not
creating any hurdies for
als0 be used 10 contol floods that can save many lves and livelinoods at tmes when the
abundance of waler becomes a protiem due 1o high level seasonal precitation. Cerlainly,
India, in their shared water
problens, 5o it could use this experience to work out mtually bensfial engineering schemes.
botwoen Pakistan and Afghanistan. Such a high lovel of true siatesmanship batwoen the two
ountries could be a majo breath of fresh ar botween tham.




Figure 4. ()
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iaken from World Bank, 2010).
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Pakistan (Khyber Pashtonkhwa Province)

Kabul Rver be Pali
Klyoar o wate aftor entering Indus River (FAO, 2013). With aditional water coming from s
Irbutary, the Swat River, the amount of water incraases bafors joining Indus River at Atock,at
the border wih Punjab province of Pakistan. According to the censuses of 1998, total
populaton of the province was 22 milion people (Government of KPK, 2017) and most of the
populaton ofthe Khyber Pakhiunkiia province ives n the Kabul River basin.

In fact, more than two milion residents in Peshawar district (Goverment of KPK, 2017)
airecty depend on the water from Kabul River thal s channeled through various canals
meandering throughout the disrict of Peshawar, especially hrough Peshavar cly. The
aistric
(Canals aso iigate parts of Shabgadar area and Charsada distict Theso canals originale al

The distict of Nowshera (locally known as Nov-Khaar), with a population of about a milion-
people located 1 the soutwest of Peshaviar ciy, s anaiher isrct localed along Kabul River
« o KPK, 2017)

With an average population growh of 2.8% and a quite rapid ubanization in Pakistan,

Trisis
happering at a time when the Pakistani goverment is iruggiing wilin sel o control s own
many population, thnic, religous, provincal, and other problams.  Pakistan has been unabie
for many years to even dam up the Indus River or any of s many trbularies 1o ncrease s
hyroslacticity producton. ~This inabilty is compounded by provincia polcs and ethnic
rivalries over land, wih & result that it may apper o outside neighbors in Aghanisan, for
example, that Pakistai pressures for the Alghans 1o not use more of helr own water seems
auite hypocriical

Water contaminaton is another ssu for the resdents of Peshawar cly. According 1o a
study “most of the drinking waler s contaminated before reaching housenolds” (inamulah &
Alam, 2014). Untreated sewage from the residential areas of Peshawar city and industrial
wastes are. other reasons for waler polluion and contamination that futher reduce the.

caused by the floods of 2010, According 1o a study conducted by the Department of
Environmental Scisnces at the University of Peshawar, the flood in year 2010 ot only
desiroyed infasiruciure but also carried pathogenic s and contaminated subsutace
water of the distict, This contamination has caused many waler-bome diseases such as

cholera, dysentery, malaria and skin infections «;m Renman, masnim, & A, 2016y



Moreover, in Pakistan, it s estimated thal about 90% of industial and municipal wasls that is
largely unireated and commonly highly toxic, s dumped info open drains and infirated into
aquiers (Mustafa, Akher, & Nasrallah, 2013),

w For example, for
many decades, the Pakistani fodoral goverment has. been planring o buld Kala Bagh
the

other provinces that belleve buling the Kala Bagh dam wil further harm the aready delicate

Stuation of waler scarciy in their provincas. People in the norihem provinces of Knyber

Pakntunkwa Province (lcated in the Kabul River Basin) beliove this dam wil resul in fooding

of B Gk ot e gk e it oy ard s onony. Tho

ieh is

g ke s o ety S v o o ghstots e, o
Nasrta, 2013

he vater
s o e et o vt ke, 2 e, o and

farmers in Pakistan, although tis technology has baen widely known for many decades. The.
provinco of Khyber Pakhunkima produces. around 15% of Pakisan's tolal sugarcane.
Moreover. about 40% of the water s wasied in the water daivery systems due (o Improper
design and unmaintained watercourses (Khan, 2012). A 40% waste is a huge probiem for on.
of s

and their wellbeng.

“The affects of cimate changes on glaciers in Alghanisian are also fet in Pakistan since
the Kabul River feeds from the Afghan glaciers, except for the Kunar River which aiso comes
from the glaciers in the Chiral area of Pakistan. Bolh counties shar the problem and the

for water. Thus, the

Transboundary Disputes and Risks

River
basin. Each country has s own plans and priorles on how (0 doal with the crisos that can

Kabul River, a5 wel s the quanity of ater and is efects on agriculure. Most of the concerns.




are about the quantil of water, as wel as, fo a certain extent, the water-elated hazards that
affect many aspocts o the ives of the poople Iving In the basin. The Afghan goverment Is
alteady planing o bulld mutipurpose dams on the Kabul River on fs side of the basin and it
has alroady atiracted atienion and in occasion, the consideratle ire of the Pakistani
govemment (Knhaama Pross, 2016).

fghanistan argues that it has besn underspanding its waters and has st them flow
unimpeded without any interrupton for a great many years o s neighbors. The reasons that

development projcts on the Alghan rvers and diminished the Alghan technical capaciy to

iniiate any projects.

The rsks associaled with contiing with the status quo are thal they wil mullply the
water fo the people of Kabul River Basin. As

time
wil became far too costy for both countes to address the problem of water securly in the.
future. Howeer, his doas nol mean that boh counties shouid indspendenty continue Wit

project neods to b
ang an.wm 50 that all sots of unforeseen problems are o 100 much of a shock when they

Afghanistan and Pakistan would frst naed o identy thelr noeds fary precisly, as well
s thei levels of water siress. The United Nation's Food and Agriculure Organization (FAO)
g a5 a percentage of the total

ot v esarces) (sl e, & sl 203) Acing o 1 FAD e
o of tr s o i, of 2, 31 pra s r Pt & e T8
Stresses are considered to

be highif he nemnlwe\!hghuthun 7 B, Nt 91,5 e
that

ot 10 2 more manageable level, f ndoed that Is evor going 10 be al all feasibie. But the.

is, of course, means tha a

aummmudan"wc;\’ghamxlan o, by dangs0, PKian cod et a oxample . Good
ale

i 1 1o vork bonefdaly 1 by o sccommodato Pakisa' walr

feasile

s a5 much as is

Ateady faced with waler stress, both countries cannot afford to be contiually ignoring
o lhrs gt s b ey g o shor o, w1 e w1t popatn
groutn in both ing




years. Bolh counties wil need 1o share the hydrologic data in a quite transparent and
ternatonaly obvious manner, because ransboundary waler allocation and polcy
e

Ul s et ans sty psens i Ao o Paksan v
iniatives or potetial is

the area of the Kabul River basin. Moreover, any developmens, upsiream or downstroam, on
he Kabul River will have polfical, economic, and social consequences in Pakistan that need fo

can rasuitin confic
Possibilities for Joint Efforts?

Agharistan and agreement,shared
sty Kb R ol sl shars s b b, Th K i, 32
s boor

discussions befween both countris. Directly and mamw v counin have v 10 o
ommon grounds but the aforts have not bon any fu 5o far.

Lack of trust, cross-border terroism, as well s the long-standing feud over the Duran
Line of the nominal border between the two couniras are some of the major reasons why itis

et m
copmeion o e 1o W Tt oo Pkt g ik . et o
nave

Ioren methanr o siess aarevon o ety chlngen Il s Paistan hove
dodicatod professional nsitutons tackling their watar issues at national lovels. Afghanistan
would also e p such a capaciy to nstutonalize ts ofot of hamessing s water

providing polcy options. invoive seting up a

for example.
directly involved at the request of the bath governments, because that would also provide a

organizaton such as World Bank would also help lay (o rost some of the inernatonal aniety

pul 25 a result of ts own lack ing about hycrologic:
phenomena and watsr enginaering




The possivl joint effors, Pt incuc
Joint investigaton fo a new cross-border inkage of development of the Kunar River drainage

the Kabul River in Alghanistan at Jalaabad. With a ont commission or working oroup.

faciltated by a trusted third party such as the World Bank or Asian Development Bark and

estabishad betwoen the two countie 1o produce hydrosleciriity 1o be shared o

P Landa new canals, the presently

aimost. completly undeveioped nature of the river might help sorve as a springboard for
dove

hyciologica-education defict in Afghanistan. The movement of young adults as students in

in an informal way on an indidual basis anyway. Al these mulual anangomenis do ol
ecessarl require a formal larger water realy which is polically not feasible in Afgharistan.




Conclusion

Reglonal poltical and economic instabilty has been adding t the complexiy of shared water
resources management in the region, but at the same tme, If managed wel, shared vater

neads created by mullipie causatve facors, which incudes cimat change 2s a compounding
varibie.

Addressing waler security challenges, wherever and whatever they might be, requires
informed decision- making efforts that can help n reducing uncertainy caused by lack of
information (Hope, Hansen, Mutembwa, & Schiessinger, 2012). Information that covers all
aspects o

abundance of iLIn a void of information causad by deficit of trust betwoen Afghanistan and
Pakistan, informed dacisions cannol be made fo the betterment of people iving in the Kabul

and as

ffom the Kabul River. Any upsiream developments, 1o doubt, il have consequences.for

possile. ot doing anyihing positvey and fafly o address watar-securty protiems in not a
Soluton, inasmuch a5 the youth of the two. nations demand better soluions from their
uch

poople have unfortunately become rather habituated 1o such negaty. - Non-vilent and
are far
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Abstract

“This paper presents the Historcal developments (since 1893) and opporunifes for he future
diection of water resources and hycropower in Afghanistan. The importance of watr resources

pmen
practces that account for socal, tochrical, technologica, plficl, and envronmental cancems

future,
Wil contibute 1o emerging economses. This study s the frst of s kind 1o address water
resources and hydropower dovelopment in Aghanistan.
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Introduction

Rapid economic growth and changes in human civization have Ied to dramaic inreases in
omands for water resaurces and electicty. Nations are therefors faced with the challenge of
maintaining cost-ffective and clean enray production. With oday's cuting-edge renewable
technologies, wa must move forward wih suslainable presenvation of waler resources and
generatin of slecticly from renewable snergy sources. Effient expofatio of hydropower
technologies for residential, , and indusiral vses,

ensure effency and reliablty. reduce poltant emisions, and develop an economy. The.
Specifc meris of hydropowsr, such as In applications cther than electricty generaton (o..
o ad i psatn) e sty 0 sssons ranges ety dorand s
producton, ar and

“Tho i of ths paper s 1o prosent hydropower development and explotaton n a broad
conlext. Deployment of renewable energy technologies (especialy hychopower) is considered
essantial for modern sacieties. Herein is an overview of various aspects of naional water
resources and hydropower, based on the prasent status and fuuro rends, (o develop cost-
effective hydropowsr technalogy feasiily for sustainable long-term mtgation of groenhouse
gas emissions. In additon, types of migation systers, a descrpton of water management

processes, waose
ara adcressed. Furthermare, the patenitia feasibilty of hydropower in Alghanistan is discussed.
taking into account existing barrers and impacts of poliical stabity and socio-sconomic
Gevelopment. This study s one of the first scholary publications on water resources. and
hyctopower development i the context of Algharistan.

An Outlook on Energy Resources in Afghanistan
World over, each county is endowed with the renewablo anergy sources necessary for

ineshaustible production and supply of lecticity. These diverse sources of renowable energy
1) The techrical

e ond the ndustral rovolution and

jovelopment of chvlzaton (M ‘goneraton of lectrity wih great
stidos in improving efficiency [3]. On the whole, a growing population and the need o limi
wrn o long-torm
Sustainable measures for enargy provision. The ot important crieria for sustainable energy
producton are accessibilty, aforaabilty,disparty, safety, use effcency. supply and production
efficency, 5ol qual




10 2012, hydropower increased by 3% worldwid o an estmated fotal installed capaciy of 990
GW, which consisied of 67% of e world's folal renewablo energy capaclly 4], Types of
hycroelactic power stations are related Lo the terrin whare power plants are located, and can
generally be cassified as follows: moving watar power stalons, o iversions (iow 10pe and 1o
water reservoir capacty); reservoir power staions, or Impoundments (wit large amouns of

s of two hycraulic reservors where backwaler is pumped to the 1op reservor during perods,
oflow demand) [5, 6], Ofthe varous renewable energy sources, water resources offer pariular
advantages in Algharistan, which includo:

+ wiizaton for other purposes, such as igation, launry. ishing, and fishery, in addiion
1o electicity gensration.

+ compensaling for seasonal peaks in electicly demands, especialy in the winer
Season in Kabul 7

Al enorgy tochnoiogies have advartages and disadvantagos. Hydroslectic power Is
cloan, has low exploiation and mainianance costs, can accommodate seasonal energy

consumption poits, ime-consuming consiruction, dependence on meteorological condions.
technologies (6, ).

n July 2009 in Afgharistan, he Renowable Energy Difactorate (RED) was created, and

the Ministry of Rurel Rehabiltation and Development (MRRD) were tasked with the
rosponsinilty of developing reneviable energy in urban and rural areas [9, 10]. In September
2010, the Geman Corporation for Techical Coopration prosented a draft vrsion of their
“Afghanistan Rural Renowable Energy Strategy Action Plan untl 2014 and Dovelopment
Oblectives unil 2020" [10]for the Afghanistan Energy Programme.

Trends in

‘Afghanisan s  landlocked mountainous country tha lies betwosn South Asia and Conlral
Asia. Afghanistan is endowed with overlowing rivers and natural resources, but effecive
electicty producton flom these fesources romains sparse.

“The first efecticlty generation station with the capaciy to power 40 lighs was buill in
1893 i Kabul,
220 kW thermal engine in Arg (1 presidential palace) in 1911, a 19 KW engine in Jaalabad
Province n 1915, and a 15 KW engine in Paghman in 1916,




Enery producton from waler i a simple process thal can be conducted by hamessing and

harvasting energy ffom moving and siorage of waler resources. In 1920, he frst hydropower

plant was bultin Jabal Al-Sara, and bogan oporating in 1922 o eloctfy Kabul (1. The years.

1535 10 1951 were advaniageous for hyoropower plant constructon and development in

Afgharistan. Later,because of decades of poifical confict and civl war, the developmen of the
cior

“The momentum of hydropower development has since resumed after the collapse of the
Taiban regime in 2001, poi
2003 [12], which encouraged pivate-sector nvestment in slecticly producion and provided
faciiies to stat business in Aghanistan. The Algharistan national poner grid was severely
damaged during the paiical confct, and less than 30% of the population now has access 1o

lecricty [13] Stl, the planned covered areas seom insuffcient as the demand excoeds the
Supply. However, after the poliical transiion in 2001, factors such as securiy problems, and
lack of investment assurance and govemment support discouraged  electicly sector
invastment, despite the new energy palicy. These economic condions led (o a national defit

‘Some micro-hydropower projects wore funded under the National Soldariy Program

(NSP) in conjunction wih the adrminisration of the MRRD (2003), and the supervision of the

World Barik. The aim of tis program was to empower rural communilies and o strengthen the-
he

varity of projects such as supplying dinking water (25%), irigation systems. (21%),
raton 0%, ncsd imgovnent (1%, et nfasnciee. (%),

‘eaus senices (1%), and provision of energy such as diesel generalos, micro-
o o st (1790 8 o ot 201 St s
tho ontiro country was reportod 10 bo 2.348.7 MW [12],

Share of Electricity in

in Alghanistan. Hyaroelectc:
dams have
and low environmentl impact. Historically, hydropower has been the mos promising fesource

in the cental par of the counlry bacausa of the high population densiy and the prasance of
industia centrs and residentia areas.

Alghanistan has about 123 years of experiance in hydropower generatio wih enough
potontal 1o generate temendous electiiy fom hydropower projects, nol only for salf-
suffidoncy but aso 1o export elocticty to Pakistan and India as well. Afler decades of




conseculive wars, the government of Afghanistan has. stepped forward (o rehabiate the
county, partculary in the energy and electifcation sectors. The three most important types of

iver, Of theso types, run-ofver
iype and strage type yopwor damsar used i Algharisan though he e e

vith a tota usable capacty of 75.14 MW (10, 15 Among these micro-hycropower plants, 30—
40% are not operatinal [3]. Power from resarvir-ype hydropower dams, wih a tremendous
capaciy for reserved contolable waler fow fo handle peak electicly Ioad, s often utized

. inigation. The
detailsof these hycropower projects are shoun in Table 1
Table 1
basins (Lashkaripour & Hussairi, 2008)
Tnstalled
Damname | Typo of dam Pupose | ere | <oty i)
Maipar | Oiversiondam | E°Y 02 &
generation
Naglu Graviy dam Flecticty 580 100
generstion
Sunbi | Oiversiondam | Electiol 65 2
generation
JabatalSore | Diverson dam | £ B 24
generaton
Ghak Wardak | Diversion dam | 119 B 33
gensration
Daunta | Gravitydam | "2LEMelecticly a 115
generation
Ghaghe Earth dam rigaton T -
il I L , ,

Afghanistan's slectification nework is consoidated info three major grids the North
the Soutn (5EPS), and

(Grid (WPG) with Kabul, Kandahar, and Herat as the major load cenlers, respectively [17]

Afghanistan mainly reles. on elecicty imported from noighbaring counties; imported eneray




i is backed by power

accounted for about 80% of the nation's consumption in 2016,
purchase agreements (PPAS) (Figurs 1).

Figure i L i
2016 (Da Afghanistan Breshna Sherkat, DABS, 2016)
Renewable Energy 1 2%
Hydropower [ 8%
Fossil Fuels (Diesel & Gas) o8 10%

Imported Electricity (S 50 %
0 20 4 6 8 100

According 10 the Alghenistan Power Secor Stralegy (2007), the rale of access fo
electicty was 6-10% in 2007, and proposed 10 reach 25% by 2010 and 33% by 2015 [15]
Access o olectiiy has Increased from 6% in 2003 to more than 30% In 2016, and Is

How

Sherkat (DABS), 2015)

Diesel 65MW.
Thermal 200 MW
Hydro, 254MW
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Figure 3: p o
Breshna Sherkat (DABS), 2015)
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Hydropower Plants in Afghanistan

Water flow volumes in Alghan rivers vary, with higher flw rates from Aprl o August. Afer
1893, there was an increasing rend toward electic power producton and consumplion.

plant s one of th largest hydroslectic dams in Afgharistan. Construction o this dam began in

January 1960, and was completed in 1968 This dam has four turbines, wih an insialed
P 9l e imatel

o crest, ). War over the

ot wo docados croaly damaged part of he Naghs hycrolocic power saon, bt

Fabruary 2013, the tird turbine was reaciivted o increase the power-generating capaciy by

25 MW [10]

The Jabal Seral power plant s the counly's oldest hydropower plant; its consiructon
1 duing the reign of
Amir Habibulah Khan [5], The major hycropower plans in Aghanistan are Naghlu, Surdbi (n
Kabul, with two turbines), Mahipar (40 km east of Kabul, two runring turbines), Kaiak one and.
Kafaki threo (in the south, providing power 1o 50,000 familles in Kandahar and Helmand
provinces [20]), Darunt (in Jalal Abad, with trea turbines), Pul-e-Khori (in Baghian, with two.
rnes), Gtk ol i) A n i), Craskar S
(in Kabui) [21], Ghurband (in Parwar), and Isal (in Kabu) [17, 22], In ota, ight
stors e By e b Rt a3 ares, i s 04 o e e
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Hydropower and Self-Sufficiency

Eneroy independence is essentil for a nator's sucooss as it enables less raliance on foreign
energy suppliers. Eneroy independence and encouraging dversiication of domestic sources
iocty corelates with socio-oconomic prosperity and dovelopment of national stabity. To

reconfigure selfsuficient enrgy poicy i Afghanistan. The couniry has suffcent primary
energy resources 1o achieve his goal, but requires advanced technology and experise o

pe power poter inmany.
ways it lass-developed technclogias and low costs. Howaver, sustainatiity and limiing
greenhouse gas emissions must be ensured.

Water Resources in Afghanistan

than 3,000 m above sea level in Salang (Figure 4), dominated by a dense network, and s

sub-contnent
1o the east, Central Asia o the north, and the Middie East to the west [16]. The cimate of
25,26,




Figure 4

Recently, salient steps have been taken by the goverment of Alghanistan to develop
ycropower and related human resource capabiles that are currenty lacking. The impacts of
water diversion and seasonal watr shortages must be considered before such projecs are

nied, and detaled techno-economic, polical, and environmental feasibilly studies.
and hydropower
Sector are imited, and access fo offcial documents has been restited. Lack of access (o the

from relable sources, with some mismatches.




Water Conservation Reserve Potential in Afghanistan
Rainfall

The average annual rainfall in Afghanistan ranges fom 77 mm in Zaranj o 1,170 mm in South
Salang,
March and Apr, and over 80% of discharge is rocorded ffom Apl 1o Soplamber (28], The
3 in the souther
and western desert cimates (100-300 mm and 200-400 mm per year, respecivaly) [27]
Recent reparts [19] have demonsirated the polental for avaiable rainuater (0 be harvested
offeiively. The average monthly rainfal for difrent zons s clearly expounded by (28], as
shown i Figure 6 and 7.

Figuro 5

(Bhattacharya, Azizi, Shobair, Mohsini 2004 & Rout, Lee, 2008)
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Surface Water, Groundwater and River Basins

Surface water loving over the fand s esimated 1o account for 88% of wate resources, and
12% s groundwater [29]. Traditonally, small-scale micro-watershed harvesting has boen
bensfical in Afghanistan, and assessment is required for a strong transiion from micro-

Tradiional methods of
of new large-scale and technologially advanced projects [27). The Amu Darya, Harirod
Murgab, Holmand, Kabul, and Norther rvers hav the five fargest river basins and have good
b 10).




Table 3: River

Afghanistan)
Area (%of  Water (% of

No.  Riverbasin entireriver  entire river Rivers

basin) basin)
P " o ‘A Darya, Pan), Wakban

ha
2 Han RodMughab| 12 [ Hart Rod, Murghab, Koshk
I - - " Helmand, Arghandab, Tarmak.
. oo " S| Kabul Kunar, Pangsh, Grorband
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& [Nondranagemes 10 -

Figure 9: Topographic map of Afghanistan's rver basins (AIZON, 2016)
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Water Resources Management

Proper management of water resources s crlical for sconomic prosperty and improving the.

country (321, water
effort to supply the requied volums of waler with acceptable qualy at the proper piace and
proper

water balance,

1 [33. Tis iure shows the progosed conceptual framework for btter management and
exploiaton of water which aimost ail

in water resource management (ine Ministry of Energy and Water, Ministry of Rura

eoaron and et Moy of s, Wiy o rba Dovolopman Al
o Ministy of Foreign Afais) have agreed to implement. I a regional scheme, the major

" water nt However, because of
continued poitical instabilty and weak goverance, Afghanistan has bean nat abie fo manage
water resources eflectvely. The main components of water resource governance and
managementare as folows 34, 35]

2) Politcal commitment

o) Insttutonal arangements.

©) Legisiatve famework

) Financing and ncortves



&) Public patcipation
) Managerial toos and instruments
) Capaciy development

In recent years, the government of Aghanistan has taken signifcant steps in improving

water management, and developing water resources inrastructure as a fundamental factor for

Socio-economic.improvement. These aclions are compiled in the Algharisian Natonal

Dovelopment Stategy (ANDS) 2008 [37]. The framework for Alghan water resources.
1"

“The Integration Waer Resource Managemen (IWRM) system, wih the help of feasibiy
studies conducted for smal, medium and large water Ifrasiucture projects, has representod

in Table 4

Nganisiars Tarsboundey s i)



2016)
Nomber of projecs (inder
e Cormcton o o1
Paryshi sub-fvr (Mahmood Raa) B S
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Utilization of Water Resources beyond Hydropower

78% of the for two-thirds
of the national income (16, 2] AL first glance, i is ntable that despie the abundant water
resources, Central Asian countries (Kazakhtan, Kyrgyzstan, Tajlkistan, Turkmenistan, and
Uzbeistan, in additon to Afghanisan) sl have limsted access to water, with a it of 1000 m*
per capita considered o represent water scarcity. This finding contradics the. common
porcaplon thal Contral Asian couniries have high access o water resources. Howsver, i is
important (0 realize whal is bohind the limied access Lo usable wate resources. Stucies have
shown that environmental issues thal originaled afer 1980, uneconomical and insficient
ulizatin of water resources, lack of appropriate polcy, and suffcient pofcs have led these

paradigmati, accosss to freshwater par capia in the Central Asian countries s casiy tumed
down by the fiures in Figure 12.
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wilizaton. 1n Afgharistan, aimost 84% of water resources are used for iigation because of a
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Water Resources: A Reason for the Interference of Neighboring
Countries

between Afghanistan and neighboring countriss. In 2010, Afghan polica accused Iran of
attemping to hal consiructon of the Salma Dam in Herat provings [40, 411 In 2011, Pakistan
raised concern afle the announcement of India’s assisiance in buiding twelve hydropower
6ams n the Kabul River basin 40, 42].In ancther case i 2011,  cispute was raised over waler

43, Indoa, Pakistan and
ran have bolh expressad concerned thal the  development of water and_ hydropower
infrastructure in Afghanistan would negatvey affecttheir inerests [40] The polical instabilty

and conflct in Afghanistan have bostowed hese countries with flowing water of mmeasurabie
i

government’ abjective of achiving energy independence.




Water Resources and Economic Progress

Hysropower enables improvement of fvelinoods, industralzation, and  socio-economic:
dovelopment, with advantages in terms of Ife expectancy, educaton, and other melrcs.
Indicators for national human development comprise various factors such as gross natioral

product (GNP), o as shown in
Table 5. According fo the [47), GOP per capita (PPP-based) is the gross domesic product
(which have. power over GOP as & US.

dolar doss i the Urited States) using purchasing power party rates and divided by total
populaton.

T
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o o

Country ount ount g !
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With 3% of its populaton under the poverty line, Afghanistan is one of the poorest and
least developed countes in the werld [48]. Flucuating GOP growth rates (a 21% increase in
2009110 and 8.4% decrease in 2010/11) marked by disinct ups and downs indicate socio-
economic sensiiy in Alghanisan [13]

Alghans' access 1o electrily is botwoen 18.50 and 1925 KWh per capia annually,
accorting to the diference references [49]. The governmen committed o rebullding damaged
electicty infrastucture and buld now infrasiructure o mest domestic demand, and asked
multiateral and bilateral donors to fuffll the proposed target of 300 MW by the end of 2015
2022 10]

Poliical transitons such as economic downtur in the Cenral Asian republics afer the.
collapse of the Urion of Soviet Sociast Republics (USSR), and & decade of confict in



Afghaistan, have affected the development of sustainable enargy techndlogies in these
Gounties. The cost of imported energy has shown an increasing trend, wih the projection for
)

Figure 14:
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Barriers to Water Resources and Hydropower Development

The current major bottencks in Afghanistan, i terms of formulating energy polcis, are the
o

bo achioved through democralic governance, itegrated water managament isks, and local
partcpation. However, access fo waler is sought wilhout protactng ecosystems and managing
water resources.

h are running at sffcencies several times lower than thir instaled
they must be comprahensively assessed based on  acoopled
factors inflencing effiency, such as net income, the number of

evaluated for optimization. The barters 1o hydroslectic power generaton In Afghanisian aro




Lack of a suffcient budget t bui feasible hydropower plants, and lack of vlingness
in the private sector to invest in hydropower plants because of secury concerns and
uncertan condtons.
Lack of suffidont information for feasibily studles and a practical plan for
implomentation
Lack of coordination, and the nterference of muliple organizations in planning and
rleneonf ot sy

K of involvement in long-term projects from intemational fiancal instutons.
T‘{v'cauy‘ donors have been iterested n supporting shortterm projecs.
Lack of @ machanism 1o atract national and international investmentioans to iitate
and operate hydroslectic power projct
Lack of rles and reguiatory sovereignty over power brokers who e unwiling 1o pay
the costs of elacticty.

7. Lack of suffcient use and managsment of payback, cash flw, tax-n-arfs, and other
financia factors 0 suppor sconoic reserves.

8. Lackof &  pr end-use
consumgtion.
maintenance.



Discussion

Afer dacades of poltical instabity and civil war, Algharistan has transtoned o
‘overnment that has taken steps to develop hycropower. However, the lessons leamed [16]
" tthe

Indcate
ountry’s neods.
mand management at the fiver basin lavel, and water resourcas protaction, are

Wator o
required 0 stablze and improve qualty and quaniy of water resources.

a) Lack of securty
b) Instutonal ransitoring

) Absence of transboundary dislogue and agreemens
) Uncertin and fragmented aid provision

o e prtorncs of ko hpousr s sl b el e 3 corsence
of improper operation and inadequate. maintenance. Somehow, inadequate feasibilty and
prosent saiont

o i oo

challonges of perating under instaled capacty.

‘According o the [5],for a hydroleciic power plant to be ofcient L crucial 1o address
the primary, secondary,tertiary, environmenta, social and economic factors fogether, s shown

n Figure 15 5}




One sustainable saluton is deployment of sigificant renewable energy resources
pecially hydrope W private Investments,

long-term mechanics for susianabie energy deploymant. Recanly, ncenive programs have

been proposed to encourage privale-sector investment i hydrapower technclogy; micro-

hyctopower is a part of this. Overal, 1o overcome energy challenges,

capacity
enhanced, and energy sector polcies need to be mprove




Conclusion

Tris study discusses water resources potental and technology development in Afghanisan,
with a particula focus on avallable hydropower potental, and I prospocts for future solf-

and This discussion i folowed by an
effcint

. ang
tr e maranert i W et o arsg ongem ity Foshy
hyctopowsr development options, feasibilty considerations, and recommendit

explored. and conclusions are drawn or establishing a ramework fo hydropower deve\npmem
1 water rosources management n Afghanistan. Among the thres main types of hyor

s (bt sregs, and s e, st 1o s n i,
of water resources are fundamental factrs in the socio-sconomic

Accsss 1o and proper use
development of
regional sabiity and confict prevention, and are a highly poliicized issue woridwide. A large.
proportion of the water in Alghanistan either flows 10 of is shared with neighboring countries,
which can leag 10 trans-boundary disputes. Such probloms remain challnges for the Alghan

Serve as a useful analogue for ther under-developed countries.
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