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AL’AMARIN RUWA A DUNIYA

…Ruwa, ruwa, ko’ina,
Duk wurin ya ji}e sharaf;

Ruwa, ruwa, ko’ina,
Amma, babu ko ]igon da za a sha …

Baitin Samuel Taylor Coleridge (“The Rime 



of the Ancient Mariner”), a 1798

…Water, water, everywhere, And all the boards did shrink;
Water, water, everywhere, Nor any drop to drink…
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A sama: Ruwa ne, wanda ya mamaye kashi 70, cikin 100, na fa]in duniya, amma, har ila yau, akwai mutane 
kusan miliyan dubu ]aya, da ba su samun ruwa, mai tsabtar da za su sha. A cewar Hukumar Lafiya ta Duniya, 
mutane miliyan biyu ke mutuwa, a kowace shekara, sabo da rashin ruwa, mai tsabtar da za su sha, ko don tsabta 
— mafi yawan su kuma }ananan yara ne. ©Shutterstock/Mana Photo

Gudunmawa daga
MATAIMAKIYAR SAKATARE MARIA OTERO, DA STEVEN 

SOLOMON, DA FRANK RIJSBERMAN
DAGA CIBIYAR KULA DA HARKOKIN RUWA TA DUNIYA

DA MIKE MULLER, DA ANTHONY CHEN, DA FRED PEARCE,
DA JAMIE BARTRAM, DA DICK DE JONG, DA MARY RENWICK, DA 

EMILIO GABBRIELLI, DAGA CIBIYAR WINROCK 
INTERNATIONAL, DAKE ALEXANDRA COUSTEAU, DA DAI 

SAURANSU



OFISHIN HARKOKIN WATSA LABARUN DUNIYA, NA 
GWAMNATIN {ASAR AMIRKA, BIRNIN WASHINGTON, DC
Al’amurran Ruwa A Duniya
A Wani Kundin {asidu
Wanda Ofishin Harkokin Watsa Labarun Duniya, na Gwamnatin {asar Amirka 
ya wallafa a shekarar 2011
Wasi}ar Yanar-gizo : globalwater@state.gov
An samo zane-zanen Shafin Farko da Baya (waje da ciki): ©Shutterstock/
Tischenko Irina
OFISHIN HARKOKIN WATSAR LABARUN DUNIYA
Jami’in Gudanarwa: .................................. Dawn McCall
Babban Edita: .......................... Duncan Macijnes
Darektan Ofishin Wallafa:......... Michael Jay Friedman
Editan Gudanar da Harkoki: .............................. Mary Chunki
Jagoran Editoci: .......................... Sonya Weakley
Mataimakin Edita: .......................... Nadia Shairzay Ahmed
Darektan Zane-zane da Hotuna: ...................... David Hamill
Bincike  Kan  Hotuna:  ...........................  Ann  Jacobs,  Maggie  Sliker,  David 
Hamill



Global Water Issues
A Compendium of Articles

Published in 2011 by 
 Bureau of International Information Programs 
United States Department of State 
Email: globalwater@state.gov

Front and Back Covers (outside and inside):  
Illustrations: © Shutterstock / Tischenko Irina

BUREAU OF INTERNATIONAL INFORMATION PROGRAMS
Coordinator: ..................................Dawn McCall
Executive Editor: ..........................Duncan MacInnes
Publications Office Director: ........Michael Jay Friedman
Editor in Chief: ..............................Mary Chunko
Managing Editor: .......................... Sonya Weakley
Associate Editor: ..........................Nadia Shairzay Ahmed
Art Director/Design: ......................David Hamill
Photo Research: ........................... Ann Jacobs

Maggie Sliker
David Hamill

l

A sama: Malalen }an}ara ne, na Perito Moreno, a {asar Argentina, wanda Yankin {an}ara na Kudancin 
Southern Patagonia ke kwararowa, wannan shine na uku, kan duk wata matattarar ruwa, game da malalen }an}

ara, a duniya, da kuma shimfi]ar }an}arar, wadda ta kai kusan kashi 70, cikin 100, na ]aukacin tsarkakken 
ruwan dake doron }asa. @Shutterstock/Pablo H. Carldad.



Nothing on Earth is so weak and yielding as water, 
 but for breaking down the firm and strong it has no equal…
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Babu wani abun dake da rauni da kuma falala, irin ruwa, amma, 
wajen karya duk wani abinda ke da tauri da kuma }arfi, babu ya shi…

In ji Lao-Tsze (wani masanin fasfalar {asar China), na {arni na 6, kafin 
Haihuwar Isa Almasihu.



“Water is the only substance on Earth  
that is naturally present in three different forms— 

as a liquid, a solid, and as a gas…” 
~  A u t h o r  U n k n o w n  ~
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~  A u t h o r  U n k n o w n  ~

“Ruwa ne, ka]ai, da halin yanzu, a duniya, 
yake rukuni uku — ruwa-ruwa, daskararre da 
kuma turiri…” In Ji (wani mawallafin da ba a sani ba)

A sama: Hazon safiya ne, a kan Gadar Golden Gate, dake Birnin San Francisco, California. A wa]ansu 
yankunan, ana samun hazo, akai-akai, amma, ruwa kuma da }yar. “Yalwar hazon” na iya inganta samar da 
ruwa. Mutane, a }asashe, irin su Morocco, da Afrika ta Kudu, da Chile da kuma Nepal, kan rataye karabnu, a 
kan magudanu, domin samun ruwa. @Shutterstock/Manamana.
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Da sannu, dukan abubuwa za su ha]e wuri guda, kuma ruwa ya bi ta 
kansu.

Kogi wani yanka ne, na gagarumar ambaliyar da aka yi a duniya, inda 
ruwan ya bi ta kan duwatsu, tun farkon lokaci.

A bisa wa]ansu duwatsun, akwai ruwan da ya share shekaru.
A }ar}ashin duwatsun kuma, akwai abun fa]a, kuma wa]ansu 

abubuwan fa]an na su ne.
Ruwa na farauta ta.

In ji Norman Maclean (A baitin River Runs Through It), na shekarar 1992.

Eventually, all things merge into one,  

and a river runs through it.  

The river was cut by the world’s great flood  

and runs over rocks from the basement of time.  

On some of the rocks are timeless raindrops.  

Under the rocks are the words,  

and some of the words are theirs.  

I am haunted by waters.

N o r m a n  M a c l e a n  ~  A  R i v e r  R u n s  T h r o u g h  I t  ~  1 9 9 2
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         A sama: Daskararren ruwan Kogin Kolgrima ne, na {asar Iceland, ya zayyana wani fasali, a inda ruwan 
kogin ya rarrabu. Ayyukan da bil-adama ke yi ne, kan sanya riki]ar zuwan ya zuwa daskarewa, ko kuma ya 

gur~ata. @Hans Strand.

Ruwa: “Ba a yi sai da kai”
AL’AMARIN DA BA A YI SAI DA SHI

“Idan har miliyoyin mata na ]ebo ruwa daga nesa, to, ba a 
rasa abinda ke feso da shi ba, a daf da su, kuma ]aukacin 

al’umma za su canja.”
In ji Tina Rosenberg a }asidar “The Burden of Thirst,”  ta Mujallar Nazarin 

Yanayi ta {asa, ta watan Afrilun 2010.



“If the millions of women  
who haul water long distances had a faucet by their door, 

whole societies could be transformed.”
T i n a  R o s e n b e r g  ~  “ T h e  B u r d e n  o f  T h i r s t ”  ~  N a t i o n a l  G e o g r a p h i c  M a g a z i n e ,  A p r i l  2 0 1 0

A sama: Matan Gabra ne, na Arewacin {asar Kenya, da ke share awowi, suna ]auko ruwa, ma}ire da 
manyan galon-galon. Tabbacin abkuwar fari ne, ya takura yankin na Afrika, ga fama da matsalar 

ruwa. ©National Geographic Stock/Nikos Pocock

Tunanin Abinda Zai Faru Gobe…
Gabatarwa

As a 9-year-old girl growing up in Bolivia, my playground 
was likewise a happy place—until one day when I innocently 

 
minated water took its effect: I contracted a serious bout of 

far too many children around the world. Millions of people 

children die each day from water-related diseases. This real- 

Daga Mario Otero — {aramar Sakatariyar Harkokin Mulkin Demokra]iyya da 
Al’amurran Duniya.

Ka }addara, lokacin da ka ke }aramin yaro, a filin wasa. An taso daga makaranta, ka na guje-guje da abokanka, 
ana lilo, mai yiwuwa ma, a ]an dakata, domin a kur~a ruwa daga ~ul~ular nan, mai ruwa, garai-garai, kafin a yi 
sillo.



A matsayina, na ‘yar shekaru tara da haihuwa, wadda ta tashi a {asar Bolivia, 
babu abinda ya fi zuwa filin wasanmu farin ciki — sai kuwa a wata ranar, da na 
sha ruwa, daga famfon makaranta. Ba a jima ba, sai wannan gur~ataccen ruwan 
ya fara tu}a ta: na kuma kamu da ciwon hanta, wadda ya hana ni zuwa 
makaranta, — da ma wajen wasa, har na tsawon watanni uku.

Abin takaici, na yi tuna filin wasan dubban }ananan yara, a duniya. Miliyoyin 
mutane, na fama da rashin ruwan sha, kuma fiye da }ananan yara dubu hu]u da 
300, na mutuwa, a kullum, daga cututtukan da suka shafi ruwan sha. Wannan ba 
abun amince ma wa ba ne.

Ruwa na da matu}ar muhimmanci ga kusan dukan al’amarin bil-adama. Bayan 
kasancewa babban abun rayuwa da kuma bun}asa, ruwa shine ummul-haba’isan 
al’amarin dake tafiyar da daidaituwar harkokin tattalin arziki da siyasa. Tun 
daga jure wa illar fari, ya zuwa fama da ambaliya, samar da ruwa, na ]aya daga 
cikin manyan harkokin diflomasiyya, da kuma ci gaban duk wani }alubale — 
da ma duk wata dama — a lokacinmu.

Kuma, wannan ne ya sanya Sakatare Clinton, tare da Shugaba Obama, suka 
amince da bukatar }ara kulawa da }arancin ruwa, a duniya, suka kuma ro}i 
Shugaban Hukumar, Raj Shah, da ni, da mu jagoranci duk wani }o}arin da za a 
yi.

{asar Amirka, na yun}urin taimaka wa }ungiyoyi da gwamnatoci, da 
hukumomin duniya, dake da hakkin fuskantar wannan mawuyaci, kuma 
mur]a]]e, kuma al’amarin dake bukatar gaggawar }alubalantar dangantakarsu, 
da }arancin ruw — da dama, da ba su a cikin wannan littafin. Kamar yadda 
ake }ara samun }arancin ruwa, haka duk wata nasarar da za mu samu, tana 
shargafe ne, da yadda za mu tantauna, da yin biyayya, da kuma bayar da goyon 
baya ga al’amarin.

Wannan littafin na nuna irin yadda {asar Amirka ke ci gaba da bayar da }wazo 
ga wannan al’amari, da kuma irin yun}urin da, babu gazawar da muke yi, ta 
gano mafita. A wannan sashen, za mu ga irin yadda mafi ]aukacin abinda ke 
tsabtace ruwa, ga yawan jama’ar duniya. wa]anan }asidun za su yi bayani ne, 
game da harkokin kiwon lafiyar duniya, da kuma tanadin kayayyakin abinci, 
amma, za su kuma bayar da haske ga irin matsayin al’ummar dake ta fa]e-fa]e 
game da ruwa, irin su Hadiza Ali, wata magidanciya, daga yankin Zinder, na 
{asar Nijar, wadda ba ta samun ruwa mai tsabta, na sha. Wannan shine 
sakamakon irin yadda muka durmiya, cikin matsalar da muke fuskanta, da 
kuma ]imbin tarna}in da muke fama da shi, a duk lokacin da muka bukaci 
fuskantar al’amarin kula da ruwa, yadda ya kamata.

Amma, littafin zai kuma bayar da tagomashin tanadin ruwa, doming aba. Kamar 



yadda jefa tsakuwa, cikin tabki, kan zayyana wa]ansu zobba, da sake fasalin 
manufofi, da kayayyakin kyautata jin da]in rayuwa, da ma ]abi’ar da za ta yi 
matu}ar tasiri. Zan so in yi godiya, ga ]imbin masana harkokin ruwa, da kuma 
masu hada-hadarsa, wa]anda suka sadaukar da lokacinsu, da ilminsu, a kan 
wannan littafin. Na yi amannar cewa, a cikin wa]annan shafukan, za a kai ga 
sanin inda za a fita:

Sai mun dage, mu cimma samun duniyar da ba sauran fafitika game da ruwa, da 
kuma ruwa mai tsabtar da sai mai hali ba, amma, mai kima, da kuma wuraren 
wasanni, su kasance masu faranta ma na zukata.

A sama: Mataimakiyar Sakatare Maria Otero ce, mai kula da manufofin harkokin wajen {asar Amirka, na 
duniya, ciki har da mulkin demokra]iyya, da ‘yancin bil-adama da }wadago, da muhalli, da ruwan teku, da 
kiwon lafiya, da kimiyya, da }idayar yawan jama’a, da ‘yan gudun hijira, da kuma shige da fice, da ma ya}ar 
fataucin bil-adama.

Kwa]o ba ya shan ruwan tabkin da yake 
zama. (wani karin maganar Indiyan Dajin {asar Amirka)

The frog does not drink up the pond in which he lives.
 ~  A m e r i c a n  I n d i a n  p r o v e r b  ~ 
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A sama: Magudanan ruwan garin Machu Picchu ne, na tsohon Birnin Inca, wanda aka gina a kan kunyoyin 
tsaunin Andes, na {asar Peru, wanda, har yanzu, ya shahara game da aikin kimiyyar famfo. Makeken tsarin na 



tura ruwa, ya ta~a wadata har mazauna wurin su dubu ]aya. ©Shutterstock/Thomas Barrat (a ciki) ©Thinkstock/
Getty Images/Jupiterimages

Lokacin da Rijiya ta {afe…
{arancin Ruwa Na Bukatar Gagarumin Yun}uri

Daga Stevens Solomon
Lokacin da rijiya ta }arfe ne, muke sanin darajar ruwa,” kamar yadda Benjamin 
Franklin, ]aya daga cikin iyayen {asar Amirka, fiye da }arni biyu da suka 
wuce, ya lura, tun kafin wani ya yi tunanin bukatar tanadin wani tsarin ajiyar 
ruwa, ko ruwa mai tsabta na iya }aranci, a fa]in wannan duniyar. A yau, a karo 
na farko, a tarihin bil-adama, “rijiyar duniya” ta fara }afewa — kuma duk za 
mu san zafin abinda zai faru, lokacin da al’umma suka fara rasa babban abinda 
ya fi komai amfani, a rayuwa. Kamar yadda ]anyen mai ya sake wa duniya 
fasali, da kuma tarihi, a {arni na 20, haka rikicin rashin ruwa mai tsabta zai fara 
sake fasalin siyasar muhalli, da tattalin arziki da kuma makomar duk wata 
wayewar bil-adama, a {arni na 21. Bugu da }ari, domin shi ruwan, ba 
kamar ]anyen mai ba, ba za a iya sake maido shi ba: Ba za mu iya shan ]anyen 
mai ba, ko mu shuka shi, kamar abinci.

Abinda ke faruwa, musamman, shine, duk da mugun matsin da ba za mu iya 
cimma biyan bukata ba, game da wannan yanayin, na wannan zamanin — 
wanda ya ru~anya yin amfani da ruwa, bisa ga irin yadda yawan jama’a ke 
hauhawa —muna }arancin duk wani yun}uri na ]orewar tanadin isasshen 
abinci, da makamashi, da masana’antu, da muke bukata, kazalika da yawan 
ruwan da jama’a miliyan dubu shida da miliyan 900, ko }asa da haka, don yin 
amfani da shi a gidaje, bayan a halin yanzu, ana da bukatar shayar da mutane 
miliyan dubu tarra, nan da zuwa shekarar 2050. Rikice-rikice, na ta }ara 
abkuwa, bisa ga gagarumin rashi da kuma ~arnar da muke yi, ta ruwa, a kusan 
ko’ina.

Irin yadda }arancin ruwan ke faruwa da bil-adama, a halin yanzu, da kuma 
wata }alubalen, mai harshen damo — a ]ayan ~angaren da kuma na siyasa, 
a ]ayan gefe. A sakamakon rashin daidaituwar yadda ake rarraba ruwan mai 
tsabta, a duniya, da kuma irin yadda yawan jama’a ke }ara matsa lamba, da 
kuma irin yadda ake samun akasin fa]a]a al’amurran jama’a, a fa]in duniya, 
dangane da “masu” ruwan da “marasa shi” — a duniya, da kuma sauran }-
asashe, har ma a tsakanin }ungiyoyi, da sassa, da ma jinsin harkokin tattalin 
arzikin da suka da]e, suna gasar samun daidaita albarkatun ruwa.

Ruwa da Hauhawar Wayewar Kai
Harkar kula da albarkatun ruwa, ta kasance kan gaba, wajen harkokin mulki, da 
wadata, da kuma nasarorin bil-adama. A cikin shekarun }arnin da suka wuce, 
al’umma sun yi fafitikar siyasa, da soja, da kuma tattalin arziki, da ma fasaha, 
domin mamaye albarkatun ruwan duniya. mun yi ha}urin kakkafa garuruwa, a 



zagayenmu, da kuma safarar kayayyaki, domin cin gajiyar duk wani 
makamashi, ta fannoni da dama, da kuma yin amfani da gagarumar fa’idar aikin 
noma, da masana’antu, da kuma kula da gidaje, ta wani fannin ma, don }ara 
cimma burin wadatar wa]annan kayayyaki, yayinda ake kakkafa garkuwar 
ganin sun rushe, saboda ambaliya da kuma fari.

A ta}aice, manyan ayyukan ruwan sha, suna da ala}a, da wani manzali na 
wayewar kai, da kuma bun}asa da kuma fa]uwar manyan }asashe. Juyin 
halayyar aikin noman da suka }-addamar da wayewar kai, misalin shekaru dubu 
biyar, da suka wuce, sun ginu ne, a kan wata }-warewa, ta gagarumin aikin 
lambu, a yankunan dake doron kogunan dake Masar, dake tsohuwar daular 
Mesopotamia, da kuma Kurmin Indus. Tsohuwar daular Romawa, ta inganta 
yalwar wayewar kan mazauna birane miliya ]aya, a tsakiyar daular, dangane da 
kwararowar albarka, da kuma abubuwan da albarkatun ruwa ke kawowa, daga 
manyan magudanan ruwa, har goma sha ]aya.

Tasowa da kuma muhimman gine-ginen shekaru arutan, a {asar China, su suka 
kammala babbar magudanar ruwan nan, mai tsawon mil dubu ]aya da 100 
(misalin kilomita dubu ]aya da 770), wadda ta ha]e dukan albarkatun fadamar 
ta, da ake shuka shinkafa, a kudancin birnin Yangtze, wanda ke da yabanya, da 
busassar }asa, da kuma albarkatu, da ma kariyar duk wata }-alubalen dake 
damun }asar noman dake arewacin Kogin Yellow. Shi kuma lokacin daular 
Islama, ya samo asali ne, daga da]a]]en kasuwancin dukiyoyi, a fa]in wuraren 
da suka gagari kutsawa, da yankin saharar da babu ruwa, amma, sai fadamu 
zuwa fadamun dake ajiye ruwan da fatake ke samun isasshen ruwan bai wa ra}
umma. Manya-manyan galmuna, da jigo, da ma makeken ruwan tekun da jirage 
ke zirga-zirga, suna yammacin farkon hanyoyin da suka shiga jagorancin sauran 
duniya ne. Muhimman }ere-}eren lokacin Juyin Harkokin Masana’antu, kamar 
shekaru 250 da suka wuce, sune na injin jirgin }asan da James Watt ya }era.

Canjin yanayin }aruwar yawan jama’a, da kuma juyin yanayin rashin tsabta da 
kiwon lafiya, tun daga }arshen {arni na 19, har ya zuwa lokacin da aka yun}
ura kare cunkoso, a birane, da kuma ru~anyar cututtukan da ake ]auka, ta 
hanyar ruwa.

Haka ma, kunno kan {asar Amirka, ya ]auko ala}a daga }wararewa da kuma 
ha]e wa]ansu muhallai uku, da suka bambanta da juna, a kan masaniyar 
harkokin ruwa:
� Yankinta, mai zafi, na rabin gabashin }asar, wanda ke da albarkar ruwan 
saman noma, da kuma }ananan kogunan dake bayar da makamashi da kuma 
safarar masana’antu, da ma nasarar Kur]en Erie, da ta taimaka wajen 
ha]ewarsu.
� Dangantakar dake tsakanin zirga-zirgar jiragen ruwa, da mamayewar da 
gine-ginen Babban Kur]en Panama ya yi wa fuskokin tekunta, biyu.
�  Nasarar tunanin aka yi, a yankin da babu dausayi, na }arshen yammacin }-



asar, da ake noman ban ruwa, da samar da wutar lantarki, daga }arfin ruwa, da 
kuma kulawa da ambaliyar da manya-manyan madatsun ruwan da shekarun fari 
suka taimaka ginawa, na Hoover ke haddasa.

Yawaitar manyan madatsun ruwa, a fa]in duniya, da kuma kasancewar ]aya 
daga cikin manyan ma}arraban dake tabbatar da Juyin Harkar Noman dake 
ciyar da linkin yawan jama’ar duniya, har sau hu]u, a {arni na 20, da kuma 
~ullowar ha]a]]en tattalin arzikin duniyar da ake da shi, a yau.

Kowane shekara na da irin salonta, game da manyan matsalolin ruwa, a 
lokacinta. Kuma, har ya zuwa yau, irin haka na faruwa. Don ganin kuma an 
amince da cimma burin zamani, yana da muhimmanci, a kula da irin yadda 
muke da matu}ar bukatar tanadar matsayin rayuwarmu: alal misali, ta masu son 
cin nama, mai lagwada, dake cin fiye da ton uku, da ]igo bakwai, ko kuma lita 
dubu uku da 800, a kowane rana, ta hanyar ruwan da ake yin amfani da shi, 
wajen noman kayayyakin abinda ake ci. Wani fanni, ]aya, na yin tsiren gurasa, 
daga tsabar da ake bai wa dabbobi, ka]ai, na lashe kashi 60, cikin 100, na jimlar 
abinda ake ci.

Wani fannin, ]aya, na audugar da ake sa}a }ananan riguna, na bukatar lita dubu 
biyu da 850, da kuma ton biyu, da ]igo bakwai, kafin a girbe ta. Daga kuma 
malfar }irgin da ake yin takalma, da tufafin da kusan mafi yawan matsakaitan 
jama’ar {asar Amirka ke sanyawa, ana bukatar misalin ton 23, na ruwan da za a 
yi su. A wajen ha]a magungunan masana’antu, da na }arafa, da na sarrafa 
kayayyakin abinci, da kuma ha]ar ma’adinai, ana kuma da bukatar ruwa, mai 
yawan gaske, wajen inganta yin harkokin kasuwanci.

Idan har ana son a }era ]an }aramin sani sashe na abinda zai ri}a kai sa}onni, a 
na’ura mai }-wa}walwa, sai an bukaci, a}alla, lita dubu bakwai da 600, ta 
gur~ataccen ruwa — mai nauyin ton bakwai da ]igo bakwai — idan kuma ana 
bukatar }era mota ce, to, ana bukatar kusan lita dubu 151, ko kuma ruwa mai 
nauyin ton 155.

A }asashen dake da arzikin masana’antu, mafi yawan ruwan, ana amfani da shi 
ne, ba a aikin noma ko samar da makamashi ba — fiye da kashi biyu, cikin 
biyar na yawan ruwan ]aukacin {asar Amirka, yana tafiya ne wajen samar da 
makamashi da kuma, mafi yawan sanyaya injunan samar da wutar lantarki.

Famfo, da safara da kuma tsabtace irin wannan ]imbin ruwa — wanda yana kai 
nauyin kilo, a kowace lita, ko kuma nauyin kashi 20, cikin 100, na mai — 
na ]aya daga cikin manyan matsalolin da ake samu, game da samar da 
makamashi da kuma ayyukan aikin injuna, dake fuskantar al’umma. Idan aka 
kamanta, a ]aukacin yankunan dake fama da rashin arziki, a duniya, inda ake da 
‘yan bututun dake famfo da kai ruwa, da kuma wwahalar samar da ruwa mai 
tsabta, a kullum, mafi yawa, ta hanyar yin amfani da }arfin ]an adam. A 



yankunan karkarar {asar Kenya, inda na taimaka wajen ha]e bututun da babu 
ruwan a ciki, masu tsawon kilomita biyu, a wani }auye, a shekarar 2004, mata 
da }ananan yara kan kai da komo, na tsawon awowi uku, a kowace rana, 
domin ]ebo ]an ruwan da ayyukan gida ke bukata — misalin wanda zai wanke 
makewayi uku, ga mutum, amma, duk da haka, ba zai kai nauyin kilo 91 ba, ga 
gidan dake da iyalai biyar. A nan ake asarar yawan lokaci, da kuma hana yara 
zuwa makaranta, wadda wata alama ce, ta irin abubuwan dake karya zukata — 
idan ma ana da bukatar ganin hakan — kan irin yadda har ake da amfani da 
gur~ataccen ruwa, wajen harkokin bun}asa tattalin arziki.

{alubalen Samar da Ruwa a Duniya
Ana fama da irin yadda ake }ara arangama da }arancin ruwa, a duniya, domin 
muhalli, ko kuma mafitar harkokin siyasa. Bisa ga irin yadda ake jan ruwa, a 
ko’ina, fiye da yadda ake sake samar da shi, ta hanyar sabunta shi, da kuma 
yadda yake gur~acewa, a yanzu, da yadda bil adama ke }as}anta tsarin samar 
da ruwa mai tsabta, ya kai wani mummunan manzali.

A sakamakon haka, a karo na farko, tun lokacin da wayewar kai ta zo, dole, mu 
san irin yadda za mu ri}a rarraba ruwan, domin tanadin harkokin kiwon lafiyar 
rashin gur~acewar muhallin da rijiyoyin al’umma ke kasancewa masu 
muhimmanci, ga harkokin tattalin arziki, da hidimar bil adama.

Wata cikakkar }ididdigar da Tsarin Tantance Shirin Tsabtace Muhalli, na 
Wannan {arnin ya gudanar, game da harkokin kyautata tsabtar muhalli, a 
shekarar 2005, ya yi garga]i game da wannan al’amari. Ana ta kwalfar ruwa 
mai yawa, daga fiye da manyan koguna 70, ciki har da na Bahar Maliya, da 
Indus, da Yellow, da Euphrates da kuma Colorado, wa]anda ambaliyar su ta 
daina kaiwa ya zuwa inda suke rarrabuwa, ko ma zuwa teku. Kusan rabin 
fadamun duniya sun ~ace. Dau]ar magungunan masana’antu, da gur~acewar da 
suka haifarwa, ba }aramar illa ba ce, ga rayuwar kifaye, da gur~acewar ruwan 
sha, da ma wadda ke shiga cikin kayayyakin abincin bil adama. Daskararren 
ruwa, daga tsaunukan Himalayas, ya zuwa Andes, sai narkewa suke yi, fiye da 
yadda ake zato, a tarihin duniya, sai kuma }afewar da tushen wa]annan mala-
malan kogunan ke yi, da kuma barazanar daidaituwar }asashen da suke dogara 
da ruwan kogunan. Kamar kuma yadda al’amarin rikice-rikicen muhallin ke }-
ara dagulewa, haka mutuncin harkokin siyasa ke }ara fallasuwa.

A sama: Gazawar tabbacin rashin samun gangarowar ruwan da ake samu, a birnin Machu Picchu, ya sanya aka 
zayyana, da kuma shimfi]a tsohon garin nan, na Inca, dake kan tsaunin yankin. ©National Geographic Stock/
Ralph Lee Hopkins



A sama: A cikin wannan hoton, wanda aka ]auka, a tsakanin shekarar 1910 da ta 1920, wani jirgin ruwa ne, ke 
tafiya, a tsakanin mashigin Tuddan Gatun, dake kan Mashigin Panama. Mashigin, wanda aka }addamar, a 
shekarar 1914, ya ha]e tekunan Atlantic da ta Pacific. Courtesy of Library of Congress

© Shutterstock / africa924

A sama: (daga hagu), wani yaro ne, ]auke da ruwa, a garin Mtito Andei, na {asar Kenya, inda }ungiyoyin 
bayar da agaji ke ta fafitikar samar da ruwa mai tsabta, ga yankunan dake rashin ruwa mai tsabta. (a tsakiya), 
Koguna da tabkuna ne, wa]anda cikarsu ba ta wuce rabin ruwa mai tsabtar dake duniya ba.



Ana sa ran Kogin Indus, wanda ke da matu}ar muhimmanci ga rayuwar harkoki 
noman lambu, a {asar Pakistan, zai }afe da misalin kashi 30, cikin 100, a ranin 
bana, domin ya fa]a cikin daskararren ruwan da yake gushewa daga tsibirin 
Himalayan, wanda har ta kai yawan jama’ar - }asar ta Pakistan, na raguwa, da 
fiye da kashi ]aya cikin uku, na magadan da ake haihuwa. Kogin Upriver, na 
{asar India, ya fara kwararra, matu}a, zuwa madatsar ruwan koramu, da ake da 
matu}ar bukata, a yankin Kashmir, inda ake da gagarumar bukata samar da 
wutar lantarki, da }ara rage yawan tashe-tashen hankulan da ake samu, a 
tsakanin }asashe, bisa ga yarjejeniyar yin amfani da kogin.

Don ganin kuma an cike gurbin samar da ruwan mai tsabta, manoman lambu, 
na }asashen India, da Pakistan, da arewacin  China, da tsakiyar fadamar 
California, da ma wa]ansu wuraren, na ta }ara yasar samun }oramun }asa, fiye 
da yadda ake yashe su, da kuma gyaran noman kayayyakin lambunsu.

Amfanin gonar na dogara ne da irin yadda ake yashe }oramun }asar, wa]anda 
ke dagula ]orewar noman “kayayyakin abincin lambun” da, a halin yanzu, suke 
fara bun}asa, fiye da ma yawan famfunan dake kai wa ga ruwansu. {arancin 
ruwa mai tsabta, na daga cikin manyan dalilan da suke sanya ake han}oron 
mutane miliyan dubu uku, da miliyan 500, za su rayu, a }asashen da ba za su 
iya ciyar da kawunansu ba, nan da shekarar 2025, kamar yadda {ididdigar ta 
Tsarin Yanayi, ta Wannan {arnin ta bayyana, game sayo tsaba daga }asashen 
waje, da kuma daidaituwar harkokin kasuwannin duniya.

Irin hanyoyin da }asashen India, da Pakistan da kuma China, ke fama da 



matsalolin tanadin kayayyakin abinci ne, za su kyautata jimlar kayayyakin 
abincin dake akwai, da kuma canjin farashinsu, tun daga Afrika, har ya zuwa 
Kudancin Asia, ciki har da ]imbin dogaron da ake da shi, na sayo kayayyakin, 
da kuma kumburin harkokin siyasa, a Gabas ta Tsakiya. Rikice-rikicen ayyukan 
agaji, da harkokin kiwon lafiya, na iya kunno kai, daga tsatson mutane miliyan 
dubu biyu, da miliyan 600, da ba su da wadatar harkokin tsabta, da kuma 
wa]ansu miliyan dubu ]aya, da ba su da tsaro, da kuma damar samun ruwan 
sha, mai tsabta.

Ba za a rarrabe matsalolin ruwa ba, da canjin yanayi, wanda ke haddasa 
lalacewa, ta hanyar manyan bambance-bambance, da kuma mawuyatan 
al’amurran a suka shafi ruwa, irin su fari, da ambaliya, da ta~o, da kuma 
kumburin ruwan teku, da ma narkewar daskararren ruwan dake fin }arfin duk 
wani ginin gargajiya, da canjin yanayin yau da gobe ta abkawa. A sakamakon 
haka, wa]ansu ke hango cewa, nan da shekaru goma, masu zuwa,  mai yiwuwa, 
a samu ‘yan gudun hijira har miliyan 150, da za su ri}a gararamba, a tsakanin 
kan iyakokin }asashe, domin rayuwa da kuma matsugunni.

Domin kuma samar da makamashi, ya tahalla}a ne da ruwa, ana takura kafofin 
ruwan }asashe, na cimma bukatun makamashi, nan gaba. {o}arin {asar China, 
na ]orewar hanzarta ci gaban tattalin arzikinta, ya tahalla}a ne, kan yiwuwar 
shawo kan matsalolin }arancin ruwa. Dangane da irin yadda kowane mutun ke 
samun kashi ]aya cikin biyar, na ruwan da yake bukata, a {asar Amirka, wadda 
ta rufe masana’antu, ta kuma yi watsi da manyan ayyukan samar da makamashi, 
take kuma fuskantar gur~atar ruwa, matu}a, ya zuwa wannan manzalin, ba ta 
kan yi amfani da shi ba, a wajen noma.

Rarraba Dukiyar Albarkatun Ruwa
[aya daga cikin manyan matsalolin dake damun shekarun }arancin ruwa mai 
tsabta, ita ce yanayin }asashe na iya kasancewa mai rangwancin da za a iya raba 
fadamun koguna 263, da }-oramun }asa, da kuma ]imbin daskararren ruwan 
dake ratsa kan iyakoki. Alal misali, }o}arin {asar Iraq, na sake gina }asa, na 
fama da cikas, ta }arancin wutar lantarki da ruwan aikin noman rani, bisa ga irin 
yadda kwararowar ruwan ke raguwa, ya zuwa Kogin Euphrates, wanda ake 
ka]a ruwansa zuwa kogunan }asashen Turkey da Syria. A bisa ga }iyasi, 
ayyukan ruwan wa]annan }asashe uku, sun tahalla}a ne, da samun kashi ]aya 
da rabi, na ]aukacin yawan ruwan dake kwararowa cikin kogin na Euphrates — 
abinda kuma ke da wuya. Wadda ta fi amfana, watau {asar Turkey, ta na tsaka-
tsaki ne, na kan yanke shawarar irin yawan abinda za ta bar wa ma}wabtanta. 
Akwai ma irin hakan, dake neman faruwa, a Kudancin Asia, inda {asar China 
ta mamaye falalen yankin Tibet, daga ]aukacin dukan wani al’amarin dake da 
dangantaka da kogunan yankin, kan wa]annan mutane miliyan dubu biyu, ke 
dogara da su.

A duk tarihi, mulki ya yi }aura zuwa saman koguna, tun lokacin da gwamnatoci 



suka samu galabar manyan harkokin fasahar da za su gudanar da kwararar ruwa. 
Irin wannan al’amarin ya fara kunno kai ne, a Kogin Bahar Maliya. A 
wannan }-arnin, gangaren }asar ta Masar, ya fi shanye mafi yawan kason ruwan 
kogin, duk da yake kashi 85, cikin 100, na ruwansa, sun faro ne, daga yankin da 
ya tagayyara, na {asar Habasha, wanda, har ya zuwa kwanan nan, ba ya amfana 
da komai daga irin ci gaban da ya samu. A cikin shekaru goma, da suka wuce, 
gwamnatocin kogin na Bahar Maliya, sun yi }o}arin }ulla yarjejeniyar bayar da 
ha]in kan inganta kogin, da kuma rarraba ruwa, a yankin dake da matu}ar 
bukatarsa, da bun}asa }anana, da manyan ayyukan kusan kashi 50, cikin 100, 
na yawan mutane, miliyan dubu 500, nan da zuwa shekarar 2025.

Tsohon Babban Sakataren Majalisar [inkin Duniya, Boutros Boutros-Ghali, 
wanda ka fi sani da hango hakan, kusan shekaru 25, da suka wuce, cewa duk 
wani ya}in da za a yi, a {arni na 21, ba zai wuce “ya}e-ya}en da suka danganci 
na samar da ruwa ba.” Yayinda }asashe, a halin yanzu, suke gano }arin dalilan 
da za su ha]a kai da juna, fiye da fa]ace-fa]acen kan ruwa, sai hanzarta matsa 
lamba ake yi, kan irin yadda yawan jama’a ke }aruwa, da kuma mugun }aranci 
da hanzarta daidaita duk wata matsala game da canjin yanayi. {arancin ruwa, 
a }asashen dake ba su iya noma abincin da zai ishe su, da kuma makamashi da 
kayayyaki, sun fi fuskantar gazawa. Wa]annan gajiyayyun }asashen sun zama 
wuraren haifar da rashin zaman lafiya, da ya}e-ya}e, da kashe-kashen rayuka, 
da kuma ta’addancin duniya, da fashin kan ruwan teku, da annobar cututtuka, da 
fari, da ]imbin gudun hijira, da ma sauran bala’o’in dake faruwa, a kan iyakoki.

Za~in Kasashen Duniya
Tarihi ya nuna ma na cewa, akwai ]imbin wahalar daidaita al’amurra, nan gaba, 
kamar yadda, a kodayaushe, yawan jama’a ya kai wani manzali, da kuma 
manyan albarkatu suka kasa ]ore wa daidaitonsu. Manyan tambayoyi sune, 
takura da kuma wahalar ]aukar ]awaniyar daidaitawa — da kuma wa]anne 
al’umma ne, za su fara yun}urawa, da kuma zama shugabannin duniya, da ma, 
su wanene ne, suka bau]e.
Muna da manyan za~i, biyu:

� Bun}asa gudanar da ayyuka, da kuma tabbatar da ]orewar albarkatun ruwan 
da ake da su, ta hanyar jure wa duk wani canjin harkokin siyasar da za su 
inganta }ungiyoyi, da harkokin fasaha da kuma bayar da abinda zai isa.



© Shutterstock / Richard Thorton

A sama, daga dama: Kwarin Fadamar San Joaquin ce, wadda ]aya ce daga cikin manyan yankunan da ake 
noma, a California, amma, yanzu ta bushe, da kuma }afe, lokacin bazara. Yankin ya dogara ne, da makeken 
aikin noman rani, dake amfani da ruwa, daga Arewacin California, wanda ke ji}a kyakkyawar }asar dake da 
albarkar noma.
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Above: The ancient city of Lijiang on China’s Yangtze River is famous for its still-intact system of waterways and  
bridges. The orderly network of canals was built to provide water to each home.  © Thinkstock/Digital Vision

ability to maintain its rapid economic growth hinges partly on whether 
it can overcome water scarcity challenges. With only one-fifth the 
amount of water per person as the United States, it has had to idle fac- 
tories and abandon major energy projects, and it faces water pollution 
so severe that its waters often can’t be used for agriculture.

S h a r i n g  t h e  W a t e r  W e a l t h
One of the great diplomatic challenges of the dawning age of fresh  

water scarcity is whether nations will be able to amicably share the 263 
river basins, invisible groundwater systems and countless mountain gla- 
ciers that cross international borders. Iraq’s state-rebuilding effort, for 
instance, is seriously handicapped by shortages of electric power and 
irrigation water due to diminished flows in the Euphrates, whose waters 
are siphoned upstream by Turkey and Syria. In aggregate, the three 
nations’ water projects are predicated on drawing 1.5 times the Euphrates’ 
entire flow—a physical impossibility. The uppermost riparian, Turkey, 
is in the commanding geopolitical position to decide how much to 
leave for its neighbors. A similar dynamic is developing in South Asia, 
where China’s hold of the Tibetan plateau gives it ultimate control over 
the source spigots of most of the region’s great rivers, on which 2 billion 
people depend. 

Throughout history, power has migrated upriver as states have 
gained greater technological capabilities to manage water flows. Such  
a situation is starting to play out on the Nile. For millennia, downriver 
Egypt consumed the lion’s share of the river, even though 85 percent  
of its waters originate in impoverished Ethiopia, which until recently 
barely sipped any for its own development. Over the past decade, the 

Nile basin states have labored to negotiate an agreement for cooperative 
river development and water sharing in a region that is desperately 
poor, young and projected to swell in population by 50 percent to half  
a billion by 2025.

Former United Nations Secretary-General Boutros Boutros-Ghali 
famously predicted a quarter century ago that the “wars of the 21st cen- 
tury will be fought over water.” While nations so far have found more 
reasons to cooperate than go to war over water, pressures are mount- 
ing rapidly with rising populations, absolute scarcity levels and accel- 
erated adjustments wrought by climate change. Water-scarce states  
that can’t produce enough food, energy and goods are more prone to 
fail. Failing states become breeding grounds for regional instabilities, 
wars, genocides, international terrorism, piracy, epidemic diseases, 
famines, mass migrations and other tragedies whose consequences 
reverberate across borders.

G l o b a l  C h o i c e s
History teaches that a difficult adjustment lies ahead, as it always 

has whenever population levels and key resources have gotten unsustain-
ably out of balance. The chief questions are the severity and burden-
sharing loads of the adjustment—and which societies will make the 
nimblest adaptations and emerge as world leaders, and which will not 
and decline. 

We have two basic choices: 
! Boost the productivity and environmental sustainability of 

existing water resources through difficult political changes that 
improve organization, technology and allocation efficiency.

A sama: Tsohon garin Lijiang ne, dake kan Kogin Yangtze, na {asar on China, wanda ya shahara kan 
tsarinsa, na tsawon lokaci, game da tsara hanyar ruwa da kuma gadoji. An gina tsararrun mashigan 
ruwan ne, domin su wadata kowane gida da ruwa. ©Thinkstock/Digital Vision

� A }o}arta ]aukar lokacin da za a gino }oramun }asa, ko kuma a shimfi]a 
bututun da zai kai ruwa, yankunan da suke samun tsaikon }arfin ruwan, ya 
zuwa inda ake }aranci, da nufin sabuwar na’urar fasahar, ta yi daidai da wannan 
katafariyar madatsar ruwa, ta {arni na 20, domin ta yun}ura ceton rayuka.

Yayinda ake samun wa]ansu muhimman }asidu, na inganta aikin, da 
kuma ]orewar aikinsa, al’umma, ya zuwa yanzu, sun ]auki tafarkin jure wa }-
ananan batutuwan siyasa, da kuma }o}-arin ]aukar lokacin. Amma, wannan 
fasahar, mai agazawa — wajen tsabtacewa da kuma inganta halittar ruwan, da 
kuma rage yawan yin amfani da irin da ake ta magana a kai — na iya isowa, a 
cikin lokaci, da kuma yawan da zai kawar da duk wani }arancin da za a samu, 



na }-aruwar yawan duniya.

Ta yaya, duniya za ta kyautata gudanar da harkokin }asashen dake da ruwa, 
wajen }ara albarkatun ruwansu, da kuma yadda za su taka rawar daidaita 
harkokin duniya. Duk da irin gagarumar galabar gasar da take samu, a 
matsayin ]aya daga cikin }asashe masu arzikin albarkatun ruwa, {asar Amirka, 
musamman, na da gagarumar dama. Ta na iya ha~aka tattalin arzikinta, ta kuma 
bun}asa }arfinta a duniya, da ma taimaka wa duk wani mummunan yanayin 
abinda zai shafi marasa albarkatun ruwan, a doron duniya, ta hanyar yun}
urawa, ga samar da kayayyaki da abinci, da hanyoyin koyin gudanar da 
albarkatun ruwan, da ma ]imbin hanyoyin taimaka wa }asashen dake bukatar 
shayar da kawunansu.

Amma, muddin ana son yin hakan, yadda ya kamata, to, ana bukatar sake 
fasalin dduk wani tattalin arzikin samar da ruwa, a cikin gida: A halin yanzu, 
ana }as}anta martabar al’amarin, da lura da tsofansa, da kuma, wani loton, 
rashin wadata albarkatu, kuma, dole, an tsabtace ruwan, tamkar wata dukiya 
dake gudana, mai ]imbin albarka, da kuma tanadin yin amfani da duk abinda 
zai tsabtace muhalli.

A fagen duniya, gwamnatin Obama, a cikin watan Maris na shekarar 2010, 
ta ]auki matakin farko, inda ta bayyana wani tafarki, mai rassa har biyar, na 
ha]e harkokin magance duk wa]ansu rikice-rikicen samar da ruwa mai tsabtar 
da zai kutsa ga fifikon harkokin tsaron Amirka, a kuma matsalolin harkokin 
diflomasiyya. Sakatariyar Gwamanti, Hillary Clinton, ta jaddada cewa, da 
ha]urra da dama, duk sun danganta ne da irin muhimmancin da al’ammu ta 
baiwa ruwa:

“Ruwa, na daga cikin manya-manyan damar diflomasiyya da kuma ci gaban da 
ake bukata, a wannan lokacin, na mu. Ba dukan rana ake samun al’amarin da ya 
shafi kyawon diflomasiyya da ci gaba ba, da zai bari, a ceto rayukan miliyoyin 
jama’a, da ciyar da masu jin yunwa, da taimaka wa mata, da ci gaban harkokin 
tsaron }asarmu, da kare muhalli da kuma nuna wa miliyoyin jama’a cewa {asar 
Amirka ta damu da kai, da kuma jin da]inka. Wannan al’amarin ruwa ne.”

Har yanzu akwai wani al’amarin da za a }ara danganta shi da wata ala}ar ta 
ruwa, wadda, dole, sai da muhimmiyar fahimtar illar }arancin ruwa mai tsabta 
— da mawuyaciyar dangantakaar dake tsakanin ruwan da abubuwan kyautata 
rayuwar ]an adam, ba wai ta ran bil adama ba, har ma mutuncin rayuwarsa. 
Daga ginin da aka yi da hannu, na tubullan ta~o, da famfunan da ake tu}awa, 
da }arfi, a yankunan karkarar Afrika, ya zuwa maka-makan madatsun ruwa, da 
kuma - }arfafan injunan turo ruwa, a masana’antun mulkin demokra]iyya, ba a 
rasa tarihin ruwa a ko’ina, da ake da tarihi, ko tsoho, ko kuma hanyoyin da, da 
na yanzu, dake tafiya, tare da juna, da haifar da gagaruman al’amurra — da 
sawwa}a rashin mayar da hankali — da galabar da ruwan mai tsabta ke bai 



wa }asashen dake da shi, da kuma gurgunta duk wani rashin galaba, da fara 
rayuwa, da kuma jarin nakasar da rashin kayayyakin abinci, masu gina jiki ke 
haifarwa, da rashin lafiya, da kuma sadaukar da kai, ga harkar ilmi, har ya zuwa 
yin amfani da ruwan, na yau da kullum, ya zuwa ga wa]anda ba su da ruwan.

Bukatar ]imbin ruwa ga dukan wata ala}a ta bil adama, da harkokin da suka 
danganci kyautatar jin da]insa, da tunaninsa. A gaskiya, babu wata makawa. 
Dangane da wannan mawuyacin halin }arancin ruwan dake nuna shine tushen 
mafi yawan talaucin duniya, da ciwace-ciwace, da kuma rikice-rikicen harkokin 
bayar da agaji, da gazawar gwamnatoci, da kuma tashe-tashen hankula, muddin 
akwai wata dama, ta musamman, da bil adama zai tabbatar da ya fara samun 
kutsa kan samun ]an tsabtataccen ruwa, koda na sha.

Irin yadda duk wani wakilin wata }ungiyar ta duniya, zai yun}ura, ga tallafa wa 
al’amarin samar da ruwa mai tsabata, a duniya, kansa tashin hankali ne, a 
kullum, wanda wani hukunci ne, ga rayuwar bil adama — da, a }arshe, 
makomar duk wata wayewar ]an adam. Asali ma, kamar yadda kimiyya, da 
al’ada da zamantakewarmu ke koyarwa, mu kanmu, ruwa ne.
Steven Solomon shine mawallafin da Ma]aba’ar HarperCollins ta buga, a shekarar 2010, mai suna Water: The 
Epic Struggle of Wealth, Power, and Civilization. Yana kuma yin rubuce, a shafin yanar-gizo mai suna: http://
thewaterblog.wordpress.com
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Above: The California State Water Project is one of the world’s most elaborate water-delivery systems. The system includes pumping plants,  

reservoirs, lakes, storage tanks and pipelines that provide water for about 25 million people.  © Shutterstock/Ivan Cholakov-dot-net

! Try to buy time by mining groundwater or erecting long 
pipelines that transfer water from regions with temporary 
surpluses to those with current scarcity in hope that a new 
silver-bullet technology, akin to the 20th century’s giant 
dams, will emerge to save the day. 

While there have been some promising developments toward 
improved, sustainable efficiencies, societies so far have mainly followed 
the path of least political resistance and tried to buy time. But the savior 
technologies—desalination and genetically modified, low-water-using 
crops are most often mentioned—are not likely to arrive in time and in 
sufficient scale to cover the growing global shortfalls.

How effectively the world’s water-have nations manage their 
increasingly precious water resources will also play a major role in 
shaping global outcomes. With a large competitive advantage as one of 
the world’s water-rich and economically powerful nations, the United 
States in particular has a golden opportunity. It can simultaneously 
grow its economy, enhance its international influence and help avert 
the worst consequences for the planet’s water have-nots by stepping up 
to produce the water-intensive food and goods, viable water manage-
ment models and multifaceted international assistance required by an 
increasingly thirsty world. But to do so effectively requires transform-
ing its domestic water economy: Currently an undervalued, archaically 
managed and often inefficiently allocated resource, water must be 
treated as a prized economic asset flowing to its most productive and 
ecosystem-sustainable uses.

In the international arena, the Obama administration in March 
2010 took the first step by announcing a five-stream approach integrat-
ing the global freshwater crisis into America’s priority national security 
and diplomatic challenges. Secretary of State Hillary Clinton empha-
sized both the risks and opportunities inherent in water’s pervasive 
importance to society: “Water represents one of the great diplomatic 
and development opportunities of our time. It’s not every day you find 
an issue where effective diplomacy and development will allow you to 
save millions of lives, feed the hungry, empower women, advance our 
national security interests, protect the environment and demonstrate to 
billions of people that the United States cares, cares about you and your 
welfare. Water is that issue.”

There is yet one further special attribute about water that must 
inform any profound understanding of the importance of freshwater 
scarcity—the inextricable affinity between water and our essential 
humanity, not merely for human life but for a dignified human life. 
From hand-built mud barrages and man-powered water-lifting treadle 
pumps in rural Africa to colossal dams and powerful mechanical 
water-moving pumps in the industrial democracies, water history is 

everywhere an unevenly layered history, with ancient, medieval and 
modern methods coexisting simultaneously, imparting enormous—and 
easily overlooked—advantages to the comfortable water haves and 
crippling disadvantages, starting with lives and human capital handi- 
capped by malnutrition, ill health and sacrifice of education to the 
daily forage for water, to the water have-nots. The need for water 
trumps every human principle, social bond and ideology. It is literal- 
ly indispensable. With extreme water scarcity showing through as  
a root cause of much of the world’s poverty, sickness, humanitarian 
crises, failing states and conflicts, if there can be a meaningful human 
right to any material thing surely it starts with access to minimum 
clean, fresh water. 

How each member of the world community acts in response to  
the global freshwater crisis is, at the end of the day, a judgment on our 
own humanity—and the ultimate fate of human civilization. After 
all, as science, custom and our own intuition teach, we are water.

Steven Solomon is author of  Water: The Epic Struggle of Wealth, 
Power, and Civilization, HarperCollins 2010, and he also writes at 
http://thewaterblog.wordpress.com.

A sama: Ma’aikatar Harkokin Bayar da Ruwa ta Jihar California, na ]aya daga cikin manyan wuraren samar da 
ruwan sha, a duniya. Tsarinta, ya ha]a har da injunan famfuna, da kwatarniya, da tabkuna, da wurin ajiyar 
tnkuna, da bututun da zai kai ruwa, ga mutane misalin miliyan 25. ©Shutterstock/Ivan Cholakov-dot-net



Duk wanda zai iya warware matsalar samar da ruwa, ya 
cancanci samun lambobin Yabo na Nobel, har biyu — ]aya 

na zaman lafiya, ]aya kuma na kimiyya.
In ji John F. Kennedy (Shugaban {asar Amirka, daya rayu daga shekarar 1917, 

zuwa 1963)

Anyone who can solve the  

problems of water will be worthy of  

two Nobel prizes—one for peace  

and one for science.
J o h n  F .  K e n n e d y  ~  P r e s i d e n t ,  U n i t e d  S t a t e s  o f  A m e r i c a  ~  b. 1 9 1 7 – d. 1 9 6 3
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A sama: Kyawon Kwarin Fadamar San Joaquin ta California ke nan, inda ake bayar da ruwa, ga tsirrai, da 
sanyin safiya, ake kuma samun ma}udan ku]a]e, ta hanyar fitattun hanyoyin noman ranin dake janyo ruwa, tun 
daga yankin arewacin jihar. Tsarin noman rani kuma na haddasa rashin jituwa, game da damar samun ruwa. 
©Getty Images/Ed Darack



Tanadin Ruwa da Abinci
Ruwa ke kwarara zuwa saman tudu, ya zama ku]i.

In ji Marc Reisner (wani mawallafi na {asar Amirka), da ya rubuta Cadillac 
Desert, a shekarar 1986.

Water flows uphill to money.
M a r c  R e i s n e r  ~  A m e r i c a n  a u t h o r  ~  C a d i l l a c  D e s e r t ,  1 9 8 6
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A sama: Aikin makwararin janyo ruwa ne, na Los Angeles, daga Kogin Owens, dake gabashin Tsibirin Sierra 
Nevada, da kuma daga Kogin Colorado. Makwararin ruwan, mai tsawon mil 233, na makwararin Kogin Owens, 
na daga cikin manyan ayyukan injiniyan da aka kammala, amma, ta sukurkuce fadamar kogin. ©Shutterstock/
iofoto



Lita [aya, Nauyin Jiki [aya
Wata Gagarumar Dangantakar Da Ta Daidaita {arancin Ruwa

Frank Rijsberman
Idan ana bukatar samun da}i}ar }arfi ta abinci, to, sai an samu litar ruwa guda, 
ko, a}alla, dubban litocin ruwa, ga kowa, a kullum. Ruwan da ake bukatar ya 
raya abincin da muke ci, ya wuce ruwan da muke sha, da wanka da wanki, sau 
70. Nan da shekaru 40, abincin da duniya za ta bukata sai ya ru~anya, wannan 
ya nuna ke nan yawan ruwan da za mu amfani da shi, wajen tanadar kayayyakin 
abinci, sai ya ru~anya.

A yau ma, kashi uku, na yawan jama’ar duniya, na fama da }arancin ruwa. Ana 
sa ran canjin yanayi zai yi muni, ta hanyar }aruwar yawan fari da ambaliyar 
ruwa. Wannan, a ta}aice, na nufin wata alama ta mummunan rashin ruwa da 
abinci ke nan. Ana kuma hasashen cewa, duk wani ya}in da za a yi, nan gaba, 
ba zai wuce kan ruwa ba, da zai zama tambar ]anyen mai, a {arni na 21.

Wace irin }alubale duniya za ta fuskanta, game da ruwa da kuma abinci? Me ya 
sa har yanzu ba fahimci al’amarin ba? Me kuma za yi, idan muka abka cikin 
wannan al’amari? Ko akwai mafitar da za ta magance wa duniya wannan rikici 
game da ruwa? Wa]annan, sune tambayoyin da wannan }asidar za ta yi bayani 
akai.

Zamanin Mayar da Hankali Kan Ruwa
A wa]ansu sassa na duniya, irin su Yammacin Turai, da Amirka, da Yamma ta 
Tsakiya, ana iya noma isasshen abinci, saboda damshin da ruwan sama ke 
bayarwa, ka]ai. A wa]ansu wuraren kuma, kodai su kasance a bushe, irin su 
Gabas ta Tsakiya, da Arewacin Afrika ko mafi yawan yankin California, ko 
kuma ruwan sama ya ]an samu, a kowace shekara, a irin wuraren dake dake 
samun ruwan, na yankin Asia. Bun}asar zamani, a }ar}ashin irin wa]annan 
yanayi, duk ya tahalla}a ne, ga irin yadda aka kula da ruwa wajen noma. 
Noman rani ne, a bakin ga~ar kogin Bahar Maliya, ke sama wa {asar Masar 
duk wata dukiyarta. Makwararan ruwan daular Romawa, da giggina }oramun }-
asa, wani gagarumin aikin fasahar injiniyoyi ce, da ta yawaita, wa]ansu daga 
cikinsu na nan, har ya zuwa yau. Ana tunawa da kuma jinjina wa sarakunan da 
suka sahara a kudancin }asashen India da Sri Lanka, saboda yun}urin da suka 
yi, na giggina madatsun ruwa, tamkar yadda suka yi suna, a fagen ya}i. 
{arancin kayayyakin abinci yana da kyakkyawar ala}a da kula da ruwa, a 
wannan }arnin, amma, irin yadda ake hanzarta inganta albarkatun ruwan, a 
tarihin yau, ya wuce duk yadda ake tsammani.

A cikin zaman {arni na 20, yawan jama’ar duniya ya ru~anya, har gida uku, 
amma, sai yawan ruwan da bil adama ke kwalfa daga koguna da }oramun na }-
asa, ya wuce ru~i shida. Ya zuwa tsakiyar }arnin da ya gabata, yawan manya-
manyan madatsun ruwa, wa]anda aka bayyana tsawonsu ya kai mita 15, sun kai 



dubu tara, wanda kashi uku, cikin hu]u, na ina suke, duk a }-asashe masu 
arzikin masana’antu ne. a yau, akwai kusan manyan madatsun ruwa dubu 49, a 
duniya, wanda kashi uku, cikin hu]u suna }asashe masu tasowa ne, musamman 
ma, a yankin Asia.

Bugu da }ari, irin yadda ake }era }ananan injunan da za a iya saye, na mai, da 
famfunan ruwan dake amfani da lantarki, ya janyo bun}asar inganta magunanan 
ruwa. A {asar India, ka]ai, an ha}a fiye da rijiyoyin burtsatse miliyan 20, 
domin noman rani. A }arshen {arni na 20, noman da aka yi, na iya ciyar da 
yawan mutanen duniya (amma, idan talakawa na iya saye), kuma farashin 
abinci, a bisa ga tahiri, sun sauko, wanda sai godiya ga irin yadda aka zuba jarin 
kyautata albarkatun ruwa, domin tanadin kayayyakin abinci, da famfunan ruwa, 
da kuma kula da ambaliyar ruwan.

Mayar da Hankali Ga Noma
A shekarun 1960, da 1970, irin yadda yawan al’umma ya bun}asa, a Kudancin 
Duniya, da kuma yawaitar iyalai, a }ananan yankunan {asar India da na 
Saharar Afrika, wanda ya cunkusa tsohon cewa duniya ba za ta iya fama da 
wannan yawan jama’a, miliyan dubu shida, da aka yi hasashen ba. 
Gidauniyoyin Ford da Rockefeller, sun shige gaba, wajen ~ullo da sabon }o}
arin manyan }asashen duniya, na bun}asa samar da abinci. Wannan taron 
dangin ne, aka sanya wa suna shirin “Mayar da Hankali Ga Noma.”

Babban muhimmin al’amarin na mayar da hankalin kan noma, shine domin a 
inganta irin kayayyakin abinci, irin su shinkafa, da alkama, da kuma masara. 
Har ila yau, wannan }o}arin ya biya bukata, ba don samun Lambar Yabo ta 
Nobel ba, da aka bai wa wani masanin harkar kimiyya, Norman Borlaug, a 
shekarar 1970, bisa ga yadda ya inganta irin alkama, gajere, da mai yabanya, da 
wanda ya gagari cututtuka, da  ya “shawo kan fari.”

Wannan bun}asar da aka samu, ga harkar noma, ta bukaci taki da kuma ban 
ruwa. Hasashen da ake yi shine, a samar wa manoma ruwa, da rahusa, da kuma 
hanyoyi, domin hakan, shine muhimmiyar babban hanyar bun}asawa da kuma 
tanadar kayayyakin abinci. Bisa kuma ga irin yadda Bankin Duniya, da sauran 
masu bayar da agaji, irin su Hukumar Ci Gaban {asashen Duniya, ta {asar 
Amirka, da gwamnatocin ]aukacin yankin Asia, a }arshe sai Afrika ta bi sahun 
haukace wa giggina madatsun ruwa, da tsare-tsaren noman rani, da giggina 
makwararan ruwa, a a wuraren dake yammacin Amirka da Fadamar Murray-
Darling, dake {asar Australia. Manoma sun zuba jari, tashi ]aya, wajen ha}a 
rijiyoyi da inganta famfunan rijiyoyin burtsatse.

Ya zuwa farkon {arni na 21, an yi ban ruwan kashi 17, cikin 100, na }asar 
noma, kuma an samu kamar kashi 40, cikin 100, na abinci, a duniya. {asashe, 
irin su Thailand, da India, da Vietnam da kuma Mexico, sun kasance suka sayar 
da kayayyakin abinci, duk da irin yawan jama’ar da suke da shi, a }asashensu.



Darajar Ruwa
A bisa ga tarihi, duk wani }o}ari, na inganta albakatun ruwa, na mayar da 
hankali ne, wajen karkata ruwa zuwa cikin kogi, da kuma sauran makwararan 
ruwan, domin yin amfani da shi, a noma, da birane, da kuma masana’antu. 
Maka-makan fadamu, irin na Florida Everglades, sai aka yi watsi da su, suka 
zama wurin da sauro ke wanda}ar haifar da malaria. Da an yi tunanin wannan 
ruwan bai da wata daraja, to, duk wata darajar da za a samu, ta hannun noman 
rani, za ta kasance wata gudunmawa, ga al’umma. Manufar da ta mamaye 
duniya ita ce, ta gwamnatoci su ]auki nauyin dukan ku]a]en da za a kashe, 
wajen inganta albarkatun ruwa, da kuma wadata samun sakamakon noman rani, 
ga manoma, kauta — a ma farashin da bai da wani tasiri da aikin da kuma 
gyararraki.

Wannan manufar na da wani al’amarin da har yanzu ba sani ba. Manoman dake 
cin bilis, ko samun ruwa, kyauta, ba su da masaniyar da za su kyautata yin 
amfani, ko kashe ku]a]e, kan fasahar tattara ruwa. Wani kuma al’amarin shine, 
irin dogon lokacin da gwamnati ke ]auka, wajen ~ullo da hanyoyin wadata 
ruwan ga manoma, wanda ya danganci irin yadda suka tsara kasafin ku]a]e, 
maimakon irin harajin da suke samu da ga manoman. Jami’an gwamnatin ba su 
da wani tunani, na yin bayyani ga manoman, ko su wadata su da wa]ansu 
fitattun ayyuka. A wurare, da dama, jami’an noman rani sun fito da wata hanyar 
harajin }ashin kansu — tun daga rashawa, a wajen gine-gine, ko kula da 
kwangilolin da za su samar da dama, da samun kutsa kan manoman dake da 
niyya da kuma himmar da za su biya ku]a]en da yawa.

Manyan attajirai da jami’an noman ranin, duk suna da dalilan da za su ~oye, ko 
su kare, da kuma aikata zamba, ga wannan girin. Talakawan manoma kan 
samu }asa da abinda ya kamata su rarraba, amma, al’umma, baki ]aya, ke fama 
da rashin amfanar wannan aiki. Ana amfani da ]imbin ruwan dake samun da 
albarkar da ba ta taka kara ta karya ba.

A hankali, al’umma, sun fara gane wannan “~arnar” ta ruwan da yake da daraja. 
Kogi da kuma fadamu, da inda koguna ke rarrabuwa, a ma gefen ru}u}in 
itatuwa, na tahalla}a ne, ga taimakon abubuwa da dama, masu amfani:
� Kamun kifi.
� Yin amfani da falalen ambaliyar ruwa, don cike noma, da kiwo da kuma 
dazuzzuka.
� Maganin ambaliyar ruwa.
� Kai abinci mai gina jiki, zuwa falalen ambaliyar.
� Gyare-gyaren inda koguna ke rarrabuwa, da kuma gefen tekun dake zaizaye 
ga~a. A ta}aice, fadamu da bakin teku, na da albarkar duk wani fanni na 
tsabtace muhalli.

Irin darasin da aka koya, shine, babu ruwan da ba shi da bayan bukata — kuma 



yana da darajarsa. Wa]ansu ayyukan noman ranin ba su bayar da yabanya, ga 
al’umma, fiye da yadda suke maye gurbin wa]annan abubuwan na tsabtace 
muhalli.

Tusa Na {are wa Bodari
Tsohuwar hanyar inganta albarkatun ruwa, ta kusa kai ma}urarta. Yadda ake 
hasashen }aruwar yawan jama’a, na bukatar }arin noman abinci, ko domin 
samun dukiya, a }asashe irin su China da India, inda za a samu }arin ciyarwa. 
Wannan al’amari, na bayar da nuna bukatar ru~in abinci, a duniya, da kuma 
yawan ruwa, daga tsakanin yanzu, zuwa shekarar 2050. Harkokin kasuwanci, 
kamar yadda aka saba, za su bukaci da a ru~anya yawan ruwan da ake amfanid 
da shi a harkar noma.

A ta}aice, shine a }ara yawan gonakin da ake nomawa, amma, a ce ba za a 
samu ba. Wata dabarar, kuma, ta iya janyo }arin ruwan, daga inda yake, amma, 
an rigaya an mamaye kogin da ya fi sau}in da za a janyo ruwan, da kuma wuri, 
mafi kyawon gina madatsun ruwa. A gaskiya, akwai alamun an mamaye fiye da 
yadda ake tsammani:
� Manyan koguna, irin su Yellow, da Colorado da ma Jordan, ba su kai wa 
zuwa teku, a lokacin da aka fi bukatarsu.
� Tekun Aral ta }afe, sai dai sunanta, kuma tana ]aya daga cikin babban 
bala’in da ya abka wa duniya.
� Zurfin }oramun }asa, a sassan yankin Asia, irin na Birnin Gujurat, dake }-
asar India, ya kai nisan fiye da mita 150, a cikin shekaru 25, zuwa 30; an kuma 
yi watsi da dubban rijiyoyi, da ma ]aukacin }auyukan — an gina magudanan 
ne, aka kuma yi amfani da su, a }arni guda.
� Dogon fari, a {asar Australia, kwanan nan, ya wargaza duk wani noman 
rani, ya kuma sanya farashin alkama ya yi tashin gwauron zabin da ba a ta~a 
gani ba, a cikin shekaru 10 da suka wuce.
� Kotunan yankin California, sun }ayyade yadda za a ri}a karkatar da ruwa, 
domin noman rani, daga arewacin yankin California, da ma biranen dake 
kudancin yankin jihar, domin kare duk wata illar }wari, a inda kogin na San 
Joaquin-Sacramento ya rarraba, inda ya ke haifar da matsaloli ga noman 
karkara, a ]aya daga babban tsarin noma, na duniya.
� Kogin Bahar Maliya, na {asar Masar, wanda nan ne gandun noma, tun 
lokacin da Fir’auna ya yi mulki, ba ya kuma bayar da koda rabin ruwan da ake 
bukata, domin noma abinci, }asar; dole ake sayo sauran, daga waje.

Babban abin za~i shine, a }ara yawan ruwan da ake amfani da shi, da noma }-
arin kayayyakin abinci, a ko’ina, da kuma }arin darajar amfanin — na abinci, 
da aikin yi, da kiwon lafiya da kuma na muhalli. Wannan ita ce babbar }-
alubale, musamman inda ake rangwanta farashin ruwa, domin wadata }arin 
yawan gudanar da ayyuka, amma, ba za a iya ba.



Canjin Yanayi
Kamar yadda }arancin abinci ya ta’alla}a ga samar da abincin, maimakon 
jimlar yawan noman, ka]ai, haka wahalolin canjin yanayi ya ta’alla}a da yawan 
a za a samu, maimakon illolin yanayin, ka]ai. Bisa ga darajar ruwa, babbar 
hanyar da za a tanadi kayayyakin abinci da kuma kulawa da illolin na yanayi, ya 
danganta da yadda ake kula da su, a kullum, da kuma irin yanayin da damina ke 
zuwa, a kowace shekara, (don noman damina), da cikar kogi, (domin noman 
rani).

Bambancin saukar ruwan damina, a kullum, babbar illa ce, ga dukan aikin 
noma. Canji kuma ga irin yadda daminar ke zuwa, (na tsawon lokaci da 
lokacin), zai, iya kasancewa, babban al’amarin ga canjin yanayin, dangane da 
tanadin kayayyakin abinci. Da dama daga cikin za~in, ya danganta ne, da canje-
canjen harkokin kula da illolin na yanayi, da kuma, musamman, tsare-tsaren 
noman rani. Tsare-tsaren noman rani na sanya a kula da yin amfani da ruwa, 
don haka, ake }ara jure wa duk wani canjin yanayin da aka fuskanta. Ta ]ayan 
~angaren, fadamun kogunan da, a halin yanzu, suke “}afewa,” suna cikin 
babban ha]ari.

Talakawa Ne Ke Shan Wahala
Duniya na noma isasshen abincin da zai ciyar da kowa, The world produces 
enough food to feed everybody, watau misalin kashi 17, cikin 100, na fiye da 
yadda aka bayar da shawarar, kowa ya samu }arfin jiki, mai nauyin da}i}a 
dubu biyu da 700, a kullum. Amma, {ungiyar Abinci da Noma ta Majalisar 
[inkin Duniya, (FAO), ta }iyasata cewa, mafi yawan ~angaren jama’ar duniya 
na fama da yunwa. {ididdigar kwanan nan, ta nuna cewa, yawan masu fama da 
rashin abinci mai gina jiki, sun kai miliyan 925, watau kashi 13, cikin 100, na 
jimlar yawan mutanen duniya, da kuma har ya zuwa miliyan 824, a cikin 
shekarar 1990. Talauce shine masomin yunwa. Mutanen dake fama da yunwar, 
ko dai ba su da isassar }asar noman da za su noma abincin kansu, ko kuma ba 
su da isassun ku]a]en da za su saya. Wannan na nuna cewa, a sawwa}e, }ara 
noman abincin, na iya rage yawan jama’ar dake fama da yunwa, sai dai ana yin 
hakan ne, ta hanyar da za a bayar da ayyukan yi, da kuma samar da abin 
masarufi, domin yunwar.

Kula da Hanyoyin Fida Daga Matsaloli
Za mu iya }ara yawan isasshen ruwan da zai tallafa ma na, ru~anya abincin da 
muke nomawa, nan da shekarar? Za mu iya yin hakan, ta hanyar da za a rage 
yawan wa]anda ke }arancin abinci mai gina jiki, da kuma tabbatarwa da kuma 
inganta harkokin mu na tsabtace yanayi? Kyakkyawan labarin shine, samar da 
ruwa, a halin yanzu, bai cika yawa ba, a mafi yawan wurare. Wannan na nuna 
cewa, akwai damar da za a inganta al’amarin. Darajar ruwa, a noman rani, ta 
fara, tun daga samun  centin {asar Amirka, ]aya, a kowane murabba’in mita 
guda, ya zuwa biyu, na dukan wata tsabar da aka noma, ya ma zuwa, centi 5, 
zuwa 10, na kayayyakin abincin sayarwa, irin su rake, da ma har ya zuwa centi 



50, ga ‘ya’yan itatuwa da kuma ganyaye. Amma, wannan }ididdigar ta 
danganta ba ne, ka]ai, kan amfanin gona, har ma ga wuri, da ayyukan noma, da 
kuma dabarun tanadin ruwa. Yayinda mafi yawan manoma ke da bukatar 
murabba’in mita ]aya, ta ruwa, domin noma kilon tsaba, sauran an rage yawan 
ruwan, ya zuwa }asa da rabin murabba’in mita. Don haka, akwai isasshen 
tunanin manoma, na }ara noma amfanin gona. Ba za a iya samun haka ba, cikin 
ruwan sanyi, kuma da dama, ba za su samu nasarar yin haka ba.

Su kansu, magungunan Silver bullets, musamman irin wanda ke bun}asa 
yabanyar kayayyakin amfanin gona, ya zuwa har kashi 50, cikin 100, a cikin 
shekaru biyar, a }asashen India da Pakistan, a shekarun 1970, yanzu babu su.

Wa]ansu magungunan ba su da tsada, amma, suna da bukatar canjin manyan 
canje-canje, a wajen kula da ruwa, da kuma bayanai ga masu yin amfani da su. 
Dukansu, na da wahalar samu. Wa]ansu magungunan na iya kasancewa daga 
wata nasarar da aka samu, ta fannin fasaha, irin na tsarin yayyafin noman rani, 
da aka }era a {asar Isra’ila, wadda ke ru~anya yawan abinda ruwa ka]an zai yi, 
amma, bin sabuwar fasahar, kan bukaci ku]a]e masu yawa, da suka zarce }-
arfin }ananan manoma.

Kulawa da ruwa, na samar da nasarar tanadin kayayyakin abinci, ga kowa, 
kuma dukan mai bukatar lafiya, sai ya bayar da gagarumar himma. 
Gwamnatoci, a ko’ina, kan rarrabe bayar da duk wani rangwame, da lura da 
martabar muhalli, a kuma dakatar da duk wani tushen inda wa]annan 
al’amurran kan yi watsi da ma}wabtansu, na sai an yi amfani da zurfafan 
rijiyoyi. Bin canjin yanayi, na iya samun fifiko, a ko’ina. {asashen dake da 
arzikin masana’antu, na iya jaddada haka.
� Ta}aita baza mawuyatan magunguna, irin na }wari, da }wayoyi, a kuma 
magunguna.
� Farfa]o da duk wani al’amarin tsabtace muhallin da ya raunana, kamar ta 
hanyar yashe duk wata madatsar ruwan da ta yi datti.
� Bai wa ruwa hanyar da zai wuce, domin kaiwa inda yake da daraja.

A }asashe, masu tasowa, tanadin kayayyakin abinci, na bukatar duk wata 
hanyar mayar da hankali, kan bai wa talakawa dama. Musamman, taimakon 
shirye-shiryen da za su taimaka wa bukatar noman abinci, da samun ‘yan 
ku]a]en hannu. Wa]annan, na iya ha]awa da aikin noman ranin yayyafi, da ba 
shi da tsada, da noman damina ko ayyukan dake bukatar ruwan, da za su sanya 
dukan iyalai su samu ruwan sha, da na wanka da kuma na bai wa fulawowi, da 
shayar da dabbobi, ko taimaka wa }ananan masana’antu.

A ta}aice, yayinda aka samu nasarar tanadar kayayyakin abinci, a {arni na 20, 
ta hanyar hanzarta yawan ruwan da za a ]ebo, daga makwafinsu, to, }alubalen 
kula da ruwan, yanzu, za ta ru~anya samar da ruwan da aka da]e ana amfani da 
shi, nan da shekaru 40, masu zuwa.



Frank Rijsberman, wani tsohon manajan harkokin shirin muhalli ne da kiwon 
lafiya, na }-ungiyar Google.org, wata }ungiyar bayar da agaji, ta Google Inc., 
wadda, yanzu, take jagorantar shirin Harkokin Ruwa, da Tsabta, da Kiyaye 
Lafiyar Jiki, na Gidauniyar Bill & Melinda. A da kuma, darekta ne, na Cibiyar 
Kula da Gudanar da Harkokin Ruwa, ta {asar Sri Lanka.

 

water and food security. It has led to predictions that 

What are the water and food challenges faced by 
the world? Why are they so poorly understood? How 

 

A sama: Gur~acewar ruwa na shafar ingancin abinci da kuma lafiya. Kumfan dake tattaruwa Kogin Krishna, na 
{asar India,  na yin illa ga kayayyakin abinci, da lafiya, a duk lokacin da aka yi amfani da gur~ataccen ruwan. 
Kogin ya mamaye kusan kashi takwas, cikin 100, na fa]in }asar. ©Sanjini De Silv
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Above: The Three Gorges Dam on China’s Yangtze River, while admired for being the world’s largest hydroelectric power and water management project,  

has caused major environmental damage. The dam disrupted entire ecosystems and caused pollution and landslides.  © Shutterstock / Thomas Barrat

A sama: Madatsun ruwa, uku, na Gorges ke nan, dake kan Kogin Yangtze, na {asar China, wanda ake 
sha’awarsa, ta kasancewa wurin da aka fi samar da wutar lantarki, a duniya, da kuma wajen kula da ayyukan da 
suka shafi ruwa, wanda kuma ke haifar da gagarumin ~arna. Madatsar ruwan kan dagula ]aukacin tsabtar 
muhalli a kuma haddasa gur~acewar yanayi da kuma zaizayar }asa. ©Shutterstock / Thomas Barrat
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Above right: The Three Gorges Dam in China crosses the third-longest river in the world and is one of only a few man-made  

structures visible from space. The dam created a 644-kilometer reservoir on the Yangtze River.  © AP Images

A sama, a hannun dama: Madatsun Ruwan Gorges ne, uku, dake {asar China, wa]anda suka gitta kogi mafi 
girma, na uku, a duniya, wanda kuma yana ]aya daga cikin gagaruman gine-ginen da ]an adam ya yi, wanda 
ake hango shi daga sararin samaniya. Madatsar ruwan na da wurin ajiyar ruwa, mai tsawon kilomita 644, a kan 
Kogin na Yangtze. ©AP Images
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Above: Norman Ernest Borlaug, shown inspecting crops, meeting Mexican President Gustavo Díaz Ordaz and receiving the 1970 Nobel Peace Prize, developed high-yield grain  

varieties in the 1960s, spawning the “Green Revolution.” Food production soared, but many poor farmers could not afford to develop the new crops.  © AP Images (3)

of affordable small diesel and electric water pumps led to a boom in 
groundwater development. In India alone more than 20 million boreholes 
were drilled and pumped, primarily for irrigation. At the end of the 20th 
century, global food production was ample to feed the world population 
(if only the poor could afford it) and food prices were at historic lows, in 
no small way thanks to a massive global investment in water resources 
development for food security, hydropower and flood control.

T h e  G r e e n  R e v o l u t i o n
In the 1960s and 1970s, rapidly increasing populations in the 

Southern Hemisphere and dramatic famines in the Indian subcontinent 
and sub-Saharan Africa led to widespread fears that the Earth would 
not be able to support a then-projected population of 6 billion. The Ford 
and Rockefeller foundations took the lead in initiating major interna-
tional efforts to boost global food production. These collectively have 
become known as the “Green Revolution.” The best-known element 
of this revolution was the much-improved varieties of food crops such 
as rice, wheat and maize. This effort also yielded the only Nobel Peace 
Prize ever awarded an agricultural scientist, Norman Borlaug, in 1970 
for his development of “famine-busting” semi-dwarf, high-yield, 
disease-resistant wheat varieties.

This boost in agricultural production required fertilizers and irri- 
gation. The assumption was that making water available cheaply to 
farmers was part of the core infrastructure, along with roads for exam- 
ple, necessary to boost development and achieve food security. Sup- 
ported by the World Bank and many bilateral donors such as the United 
States Agency for International Development, governments throughout 
Asia and to some extent Africa followed in the footsteps of the massive 
dam and irrigation canal-building programs in places like the western 
U.S. and Australia’s Murray-Darling basin. Farmers invested simulta-
neously in wells and pumps for groundwater development. By the start 
of the 21st century, 17 percent of agricultural land was irrigated and 
it produced some 40 percent of the world’s food. Countries such as 
Thailand, India, Vietnam and Mexico became food exporters, 
despite their population increases.

T h e  V a l u e  o f  W a t e r
Water resource development efforts historically focused on divert- 

ing water in rivers and aquifers for use by agriculture, cities or industry. 
Large wetlands such as the Florida Everglades were seen as wasteland 
and a source of diseases such as malaria. Assuming that water had zero 
value in nature, any value produced through irrigation was seen as a 

A sama: Norman Ernest Borlaug ne, ke duba wani iri, sai kuma lokacin da ya sadu da Shugaban {asar Mexico, 
Gustavo Díaz Ordaz, da inda yake kar~ar Lambar Yabo ta Nobel, ta Shekarar 1970, kan ~ullo da irin dake da 
yabanyar amfani gona, a shekarun 1960, domin shirin “Mayar Hankali Kan Noma.” Noman abinci ya yi }amari, 



amma, talakawa, da dama, ba su da tagomashin da za su inganta na su irin. ©AP Images (3)

A sama: Kogin Colorado ne, dake kudu maso yammacin {asar Amirka, wanda aka datse, aka kuma karkatar da 
shi, a wurare da dama, a kan hanyarsa, al’amarin da ya rage tsawonsa ke nan. Rassan kogin, da suka rarrabu, 
don shiga teku, sun ratsa har ya zuwa cikin Saharar Sonoran. (a ciki) {ar}ashin ruwa ne, inda dabbobin ruwa, 
irin su Shrimp, ke kiwo, a yankin Mexico, wanda, a da, ke cike ma}il, da ruwan kogin na Colorado, amma, 
yanzu, mafi yawansa ya }afe. ©National Geographic Stock / Pete McBride (2)
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Above: Satellite images of China’s Yellow River flowing into the sea, visible as the dark area at right. The buildup of sediment between 1979  
and 2000 has added several hundred kilometers of newly formed coastland and destroyed the river’s primary ecosystem.  © AP Images (2)

per capita food consumption. The trends together suggest a doubling  
of world food demand between now and 2050. Business as usual would 
then require doubling the amount of water used in agriculture as well. 
That could in theory be done by increasing the land under cultivation, 
but there is simply not enough left. Another strategy might be to draw 
more water from nature, but the easiest rivers to tap and the best sites 
for dams have already been taken. In fact, there are many signs that 
too much has already been taken:

! Once-mighty rivers such as the Yellow, Colorado and Jordan  
no longer reach the sea during critical periods.

! The Aral Sea has dried to a shadow of its former self and has 
become one of the worst environmental disasters in the world.

! Groundwater levels in many parts of Asia, such as the Indian 
state of Gujarat, have fallen by more than 150 meters in 25  
to 30 years; thousands of wells and whole villages have been 
abandoned—the aquifer was developed and used up in just 
one generation.

! A prolonged multiyear drought in Australia recently ravaged 
irrigated agriculture and has led to a 10-year peak in global 
wheat prices.

! California courts have limited the diversion of water for irri- 
gation from Northern California and cities in the southern 
part of the state to protect endangered species in the San 
Joaquin-Sacramento river delta, causing a crisis for irrigated 

A sama: Hotuna ne, daga tauraruwar ]an adam, na Kogin Yellow, dake {asar China, ya kwararo, cikin teku, 
wanda ake iya gani, a shayin da ya yi ba}i. Taruwar datti ne, a tsakanin 1979 da 2000, ya jibge dubban kilomitar 
wani sabon gefen tekun, na }asa, ya kuma lalata ainihin tsabtar ruwan kogin. ©AP Images (2)



21Above: A grounded ship rests at the old seaport in Aralsk, Kazakhstan. For years, rivers that fed into the Aral Sea were diverted  
to irrigate cotton fields. Only 10 percent of the former sea remains, in what is now an environmental disaster.  © AP Images

agriculture in one of the world’s most productive agricul- 
tural systems.

! Egypt’s Nile, breadbasket since the time of the pharaohs, no 
longer has enough water to provide more than half the food 
needed for the country; the remainder has to be imported.

The only realistic option is to increase the productivity of water 
already in use, producing more crop per drop and more value per drop 
—for food, for jobs, for health and for the environment. That is a major 
challenge, particularly where subsidized water prices do not provide in- 
centives to increase productivity, but it can be done.

C l i m a t e  C h a n g e
Just as food security depends on access to food rather than total 

food production alone, vulnerability to climate change depends on the 
capacity to adapt rather than climate risk alone. With respect to water, 
the key both to attaining food security and to managing climate risk is 

the ability to manage the daily and interannual variation in rainfall (for 
rain-fed agriculture) and river runoff (for irrigated agriculture).

The day-to-day variability of rainfall is the major risk factor for 
most forms of agriculture. Changes in rainfall patterns (in both space 
and time) will therefore be the most important aspect of climate change 
in terms of food security. Many adaptation options are variations of exist- 
ing climate risk management, particularly irrigation systems. Irrigation 
systems offer an ability to manage water and thus to increase resilience 
in the face of climate change. On the other hand, river basins that are 
already “running out” have high climate vulnerability.

P o o r  P e o p l e  P a y  t h e  P r i c e
The world produces enough food to feed everybody, an estimated 

17 percent more than the recommended 2,700 calories per person per 
day. And yet the United Nations Food and Agriculture Organization 
(FAO) estimates indicate that a huge portion of the world’s population 

A sama: Wani jigin ruwa ne, ke zaune kan wata tsohuwar tashar jiragen ruwa, dake garin Aralsk, na {asar 
Kazakhstan. Shekaru, da dama, an karkatar da kogunan da suka shige cikin tekun Aral, domin ban ruwan 
gonakin auduga. Kashi 10, cikin 100, ka]ai, na tsohon ruwan tekun, ya rage, a wurin da yanzu ya zama dandalin 
mugunyar kazanta. ©AP Images
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Above: The Mogtedo Rice Cooperative in Burkina Faso employs farmers to separate grains of rice from the husks. Producing more  
food is unlikely to reduce hunger unless the production process also creates jobs and incomes for the poor.  © Sanjini De Silva

goes hungry. The most recent figure puts the number of malnourished 
at 925 million, 13 percent of the Earth’s total population, and up from 
824 million in 1990. Poverty is the main cause of hunger. Hungry peo- 
ple either do not have enough land to grow their own food, or enough 
cash income to buy it. That implies that simply producing more food 
is unlikely to cut the number of hungry people, unless it is done in a 
way that provides jobs and incomes for the hungry.

M a n a g i n g  O u r  W a y  O u t  o f  t h e  C r i s i s
Can we increase the productivity of water enough to support a 

doubling of food production by 2050? Can we do so in a manner that 
cuts the number of malnourished and maintains or improves ecosystem 
services? The good news is that water productivity is currently low in 
most places. That means there is scope for improvement. The value  

of water in irrigation can range from 1 to 2 U.S. cents per cubic meter 
when used to produce grains, to 5 to 10 cents for cash crops such as 
sugarcane, and up to 50 cents for fruits and vegetables. But this 
figure depends not only on the crop, but also on location, agricul- 
tural practices and water conservation techniques. While most farm- 
ers need 1 to 2 cubic meters of water to produce a kilogram of grain, 
others manage with less than half a cubic meter. There is thus signi- 
ficant potential for farmers to produce more crop per drop. It will not 
be achieved easily, however. It is a problem many have tried to solve, 
and few have succeeded.

Silver bullets, such as the high-yielding varieties that boosted crop 
yields by as much as 50 percent in just five years in India and Pakistan 
in the 1970s, are not available. Some solutions are not expensive, but 
they require large-scale institutional change both in water management 

A sama: {ungiyar Ha]in Kai ce ta Manoman Shinkafa ta Mogtedo Rice Cooperative, dake {asar Burkina Faso, 
ta yi hayar manoma domin su cashe ma ta shinkafa. Noman }arin abinci, na iya rage yunwa, muddin harkar 
noman za ta kuma samar da ayyukan yi da bai wa talakawa ]an abin masarufi. ©Sanjini De Silva



and in accountability to users. Both are tough to achieve. Some solu- 
tions may be found in technological breakthroughs, such as the drip 
irrigation systems developed in Israel that can double water productiv-
ity, but adopting new technology often requires capital investments 
beyond the means of most small farmers.

Managing water to achieve food security for all and a healthy 
environment will require massive efforts. Governments everywhere 
will have to phase out subsidies, recognize environmental values and 
stop the race to the bottom where those with means out-compete their 
neighbors with ever deeper wells. Adapting to climate change will 
become a priority everywhere. Industrialized nations will emphasize

! Curbing the spread of complex chemicals such as  
pesticides, drugs and medications.

! Reviving ailing ecosystems, e.g., by decommission- 
ing dams.

! Enabling water to move to its highest-value use.

In developing nations, food security for all requires a focus on op- 
portunities for the poor. Particularly helpful will be initiatives that help 
the needy grow food and generate income. These might involve low-cost 
drip irrigation, rainwater harvesting or multiple-use water projects that 
afford households water to drink and bathe, water backyard gardens, 
tend livestock or support cottage industries.

In short, while food security in the 20th century was achieved by 
rapidly increasing the amount of water extracted from nature, the chal- 
lenge for water managers now is to double the productivity of the water 
already used in the next 40 years.

Frank Rijsberman, former manager of environmental and health programs 
for Google.org, a philanthropic organization of Google Inc., now leads the 
Water, Sanitation and Hygiene program at the Bill & Melinda Gates 
Foundation. He is former director of the International Water Management 
Institute in Sri Lanka.

Above: Deltas, coastal mangroves and other “undeveloped” water resources play a critical role worldwide. Even though  
the Mogtedo irrigation system in Burkina Faso is almost depleted, it continues to support local fishermen.  © AP Images
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A sama: Inda ruwan kogi ya rarrabu, da sar}a}}iyar itatuwan bakin teku, da sauran wuraren da “ba a kulawa da 
su,” duk albarkatun ruwa ne, dake da muhimmiyar rawar takawa, }warai, a fa]in duniya. Duk da yake tsarin 
noman ranin na Mogtedo, a }asar ta Burkina Faso, yana kan sukurkucewa, har yanzu yana taimaka wa 
masuntan }asar. ©AP Images

Kada ka zubar da ruwan kwatarniya, sai ruwan 
ruwan damina ya fara zuba.

(karin maganar {asar Philippine ce)



Don’t empty the water jar until the rain falls.
~  P h i l i p p i n e  p r o v e r b  ~

A sama: Sarauniya Maha Chakri Sirindhorn ce, ta {asar Thailand, da Robert Ziegler, darektan Cibiyar Binciken 
Shinkafa ta Duniya, suke duba wata fadamar shinkafa, ta gwaji, a {asar Philippines. Noman shinkafa, gonar ake 
zagaye da duwatsu, ko bangayen laka, na hana zaizayar }asa. ©AP Images

Ha]urran Bakin Rafi
Kula da Alfanun Noma

Cibiyar Kula da Albarkatun Harkokin Ruwa ta Duniya
Harkokin noma kan sa darajar ruwa ta }aru, ta hanyoyi biyu. Na farko 
wajen ]orewar harkokin noma a kan fa}on da ake samun zaizayar }asa. Dukan 
dattin da ruwan sama ya wanko, zuwa bakin rafi, da yadda bakin rafin kan zama 
tabkuna,  da ma koguna da sauran tarkacen da ruwa kan kwaso, domin cike 
bakin rafin. Wannan na iya haifar da ambaliyar ruwa, ya kuma hana madatsun 
ruwa yin aiki, yadda ya kamata. A ]an lokacin, duk wa]ansu albarkatun dake 
gina jiki, kan rauraye, sai kuma shinfidar }asar dake fa}on ta fara lalacewa.



Yau da gobe, sai }asar ta fara soyewa, ta kai ta fara wankewa. Idan zaizayar }-
asar ta ci gaba, sai ta kai }asar ba ta sauran amfani. Wannan matsalar sai }-
aruwa take yi, a duniya, inda fa}o ke ta wankewa, da kuma dankarewa. Matsin 
lambar yawan jama’a, da manufofin gwamnati, da bukatun kasuwanni da irin 
yadda }asar noma take lalacewa, na tilasta wa manoma, da su matsa, ya zuwa 
wurin da ya fi tudu.

Al’amarin na biyu, na yin noma, da ruwa mai kyau, yana farawa ne, daga yin 
amfani da takin zamani, da kuma feshin magungunan }wari. Wa]annan 
magungunan, na iya wanke ruwan damina, ya gangare, zuwa bakin tabkuna, da 
kuma teku. A nan Afrika, inda ba a faya yin amfani da takin zamani ba, ]an }-
arin sinadarin inganta jiki, kan za ma da amfani, a gefen bakin tekun.

A yankin Asia, kuma, inda ake rangwanta yin amfani da magungunan noma, 
koguna na iya kasancewa cike da magunguna.

Wannan na iya kai mu ga tsabtace }azanta: Gamsa-kuka, ko sauran tsire-tsire, 
kan tsiro, da yawa, su kuma dagula tsarin albarkatu, ya kuma rage yawan iskar 
sha}a, ko ya kashe kifaye. Idan takin zamani da magungunan }wari suka shiga 
cikin }oramar }asa, da ake amfani da ita, domin sha, to, za a samu matsala kan 
kiwon lafiyar bil adama. Hukumar Kula da Gudanar da Harkokin {ungiyoyin 
Zaizayar {asa, (MSEC), da aka faka, cikin shekarun 1990, domin magance 
rashin sanin }ididdigar zagaen tabkuna, dake fa]in Kudu maso Gabashin 
yankin Asia, ya gudanar da wani bincike, a wannan fannin. Gugun }ungiyoyin, 
sun ha]a da na }asashen Indonesia, da Laos, da Philippines, da Thailand, da 
kuma Vietnam, tare da kuma hukumar IWMI, da ma Cibiyar Inganta Harkokin 
Bincike, ta {asar Faransa, French Institut de Recherche pour le Développement, 
(IRD).

A lokacin aikin, na shekaru biyar, hukumar ta MSEC, ta tantance yawan wurin, 
da kuma sauran fa}on da ya rage na noma, a wurare har 27, (na makwararar 
ruwan fadamar), da ma }ananan wurare, a }asashe biyar. Wannan binciken ya 
nuna cewa, farfa]o da yin amfani da }asar wurin, na iya taimakawa, wajen 
rigakafin duk wata mugunyar illa, ga al’ummar dake gefen tekun.

Mafita Harkokin Kimiyya
{ididdigar ta nuna cewa, hanzarta canje-canjen }asar noman, sun shafi 
wuraren. Alal misali, lokacin da manoman suka nemi }ara samun abun na 
masarufi, ta hanyar gitta wa]ansu iri, a garaken na rambutan, da itacen rogo, 
a ]aya daga cikin wuraren dake }asar Indonesia, sai sauran fa}on ya fara }-
aruwa, da nauyin gram kusan uku, a kowace hekta, ya zuwa gram 13.1.

Masana harkokin kimiyya, sun gano cewa, ci gaba da noman dake haddasa 
zaizayar }asar, (alal misali, bun}asa irin masarar dake da saurin yabanya, 



maimakon shinkafar). Daga bisani, sun gano cewa, aikin na iya taimaka wa 
rigakafin zaizayar }asar, irin na shuka itatuwan dake ‘ya’ya, ko shuka jerin 
ciyawa, a kan inda }asar noman ta yi shan-bante.

An kuma ga ci gaban fa}on, lokacin da manoman suka amince yin amfani da 
wa]ansu tsare-tsare na noman. Alal misali, lokacin da aka maye gurbin ciyayin 
da aka gitta, da itacen rogon, a garaken na yankin rambutan, dake }asar 
Indonesia, domin dabbobi, sai zaizayar fa}on ta fara raguwa, a kowace shekara, 
da gram 13.1, a kowace hekta, ya zuwa gram 2.7. Bugu da }ari, manoman dake 
yankin Laos, sun rage zaizayar fa}on, daga gram 5.9, a kowane hekta, a 
shekara, ya zuwa gram 0.1, inda suka yi amfani da tsarin kuyoyin da suka }ara 
wa }asar }wari.

Tunanin Yin Canji
A dukan duniya, manoma na yin nawar yin amfani da dabarun rage zaizayaar }-
asar. Masana harkokin kimiyyar hukumar IWMI, sun yi imanin manoman na 
da }arancin tunani. Masana harkokin kimiyyar, suna tantance wani tsari ne, na 
rarrabe alfanun dake tsakanin }asar noman dake fa}o, da ta kamfanonin dake 
samar da wutar lantarki, ke nomawa, a gefen madatsun ruwa. Manufar ita ce, 
kamfanonin samar da wutar lantarkin, wa]anda ke da wata sha’awar ]orewar 
tara ruwan da ba shi da ]an]anon gishiri, za su biya manoman, domin su 
rage }-arfin zaizayar }asar.

“Wannan yankin na da wani irin yanayin shimfi]ar }asa, kuma bisa ga irin 
yadda aka samu bun}asar tattalin arziki, suna da bukatar wutar lantarki,” in ji 
Pay Drechsel, shugaban fasalin inganta darajar ruwa, da harkokin kiwon lafiya 
da kuma muhalli, na hukumar IWMI. “An tsara ginin ]aruruwan madatsun 
ruwa, da dama.” Yin kuma amfani da wannan tunanin, na taimaka rage 
gur~acewar yanayi, daga takin zamani, da ma magunguna }wari, ba a nufin zai 
biya manoman ba, na da su yi amfani da ‘yan magungunan feshi; haka ma, tana 
bukatar a hari rangwanci, }warai da gaske. Alal misali, idan har aka kai ga wani 
manzalin illar maganin farar wuta, phosphorus, da ake samu a yankin, to, zai yi 
amfani, a kawar da rangwamen, kan maganin na phosphorus, wanda ke ]auke 
da wani sinadari, ko zai iya sanya tsadar magungunan, ko ya taimaka wa 
manoman, a su yi amfani da su, jefi-jefi.

Cibiyar Kula da Harkokin Albarkatun Ruwa, wata }ungiyar ce, mai zaman 
kanta, da ba riba take bukata ba, kuma ]aya daga cikin cibiyoyin nazari har 15, 
da Rukunin Harkokin Bayar da Shawarwari Kan Binciken Aikin Noma na 
Duniya, (CGIAR), ke tallafa wa. Manufar hukumar IWMI, ita ta ta “inganta 
kula da }asar noma, da kuma albarkatun ruwa, domin samar da abinci, da 
harkokin rayuwa, da kuma muhalli.” Cibiyar na aiki ne, da wa]ansu 
takwarorinta na }asashen waje, domin taimaka wa gano hanyoyin da za a rage 
duk wata illar da za ta shafi yin amfani da }asar noma, da kuma ha~aka darajar 
ruwa, da harkokin rayuwa.



and more soil washes away. If the erosion continues, 
the soil becomes unusable. This problem is growing 
as the world’s uplands are being cleared and intensive- 
ly farmed. Population pressures, government policies, 
market demands and the spiral of land degradation 

The second impact of farming on water quality 
is from the use of fertilizers and pesticides. These 

 

where fertilizer is less often used, the additional nutri- 
ents are sometimes beneficial to farmers downstream. 

dized, rivers can become overloaded with chemicals. 
This can lead to eutrophication: Algae or other plants 

A sama: {ananan yara ne, a Birnin Jakarta, suke nuna wani faranti na wani abincin marasa, da kwakwa, da 
kuma sukari, da aka saba ci, mai suna “jagung kuning.” Binciken yin amfani da }asar noma, a {asar Indonesia, 
ya nuna cewa, noman masara na zaizaye }asa, matu}a, fiye da irin shinkafa. ©AP Images
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Above: Farming is a difficult way to earn a living in many countries. (left top) Produce vendors in Jayapura, Indonesia, earn a meager 5,000 rupiahs (57 U.S. cents)  

a day. (bottom) Seaweed harvester Wayan Suwita makes the equivalent of $1.60 a day. (left center and right top) Natural disasters, such as the 2005  
tsunami that devastated fields in Indonesia and drought-induced fires, degrade soil quality for already struggling small farmers.  © AP Images (4)

such as planting fruit trees or sowing strips of native grass along land 
contours of the cultivated land. 

Notable improvements in sediment amounts were seen when farm- 
ers adopted certain conservation practices. For example, when the Indo- 
nesian rambutan plantation that had been intercropped with cassava was 
replaced with grass for livestock, the annual sediment dropped from 13.1 
Mg per hectare per year to 2.7 Mg. Similarly, farmers in Laos reduced 
sediment from 5.9 Mg per hectare per year to 0.1 Mg using a fallow sys- 
tem that increased the land’s recovery time.

I n c e n t i v e  t o  C h a n g e
Globally, farmers have been slow to adopt erosion reduction tech- 

niques. IWMI scientists believe farmers lack sufficient incentive. Scien- 
tists are assessing a plan to apportion benefits between upland farmers 
and hydropower companies operating downstream dams. The idea is 
that hydropower companies, which have a vested interest in maintain- 
ing silt-free reservoirs, would pay farmers to minimize soil erosion. 

“This region has very high topography and, given the economic 
boom, they need power,” says Pay Drechsel, theme leader for water 
quality, health and environment, IWMI. “Many hundreds of dams are 
being planned.”

Using incentives to help reduce pollution from fertilizers and pes- 
ticides does not mean paying farmers to use fewer agrochemicals; it 
requires targeting subsidies more precisely. For example, if dangerous 
levels of phosphorus were found in an area, it would make sense to re- 
move subsidies on phosphorus-containing chemicals or make them ex- 
pensive, encouraging farmers to use them sparingly.

The International Water Management Institute is a nonprofit scientific 
organization and one of 15 research centers supported by the Consultative 
Group on International Agricultural Research(CGIAR). IWMI’s mis- 
sion is “ improving the management of land and water resources for food, 
livelihoods and the environment.” The Institute is working with overseas 
partners to help find ways to reduce the negative impacts of inappropriate 
land use and enhance water quality and livelihoods.
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A sama: Noma wata mawuyacin hanya ce, ta samun abubuwan rayuwa, a }asashe da dama. (sama, a hagu) 
Dillalan amfani gona, a garin Jayapura, na {asar Indonesia, na samun rupia dubu biyar ne, kacal, (centi 57), a 
rana. (a }asa), Manomin ciyawar cikin ruwa, Wayan Suwita, yana samun kusan makamancin dolar 
Amirka, ]aya da centi 60, a rana. (hagu, zuwa tsakiya da dama, a sama), {addara ce, irin wadda muguwar 
guguwar Tsunami ta yi, a shekarar 2005, wadda ta tarwatsa filaye, a {asar Indonesia, ta kuma haddasa gobara, 
da lalata darajar }asar da }ananan manoma ke }o}arin gyattawa. ©AP Images (4)
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Above: Terracing, the practice of farming on graduated steps, is an effective way to prevent soil erosion  

and surface runoff on sloped terrain. These terraced rice fields are in Bali, Indonesia.  © AP Images (3)

© Shutterstock/dirkr

A sama: Wani salo ne na jerin kunyoyin dake kere juna, wanda ke da fa’idar rigakafin zaizayar }asa da kuma 
falalen dake gangaren tsauni. Wa]annan kunyoyin na gonar shinkafa, suna garin Bali ne, na {asar Indonesia. 

©AP Images (3)

Ruwa shine kan gaban duk wani al’amari.
Duk abinda ka ta~a ruwa ne.

In ji Plutarch (wani masanin falsafa na {asar Greece) c a.  b. 4 5 – d. }arni na 
120, kafin haifuwar Yesu Almasihu, A. D.



Water is the principle,  
or the element, of things.  

All things are water.
P l u t a r c h  ~  G r e e k  p h i l o s o p h e r  ~  c a .  b . 4 5 – d. 1 2 0  A . D.

 
 

P l u t a r c h  ~  G r e e k  p h i l o s o p h e r  ~  c a .  b . 4 5 – d. 1 2 0  A . D.

 
 

P l u t a r c h  ~  G r e e k  p h i l o s o p h e r  ~  c a .  b . 4 5 – d. 1 2 0  A . D.

A sama: Wani gasur}umin hadari ne, da ake da matu}ar bukatar ya yi ruwa, a yankin da fari ya yi katutu, can 
kusa da Ga~ar Tekun Cactus, dake Kudancin {asar Australia. Wutar daji, da masifar }arancin ruwa, a birane, 
ya matsa wa gwamnati da ta sake fasalin yadda za a ri}a yin amfani da ruwa, domin ganin an rage yawan abinda 
ake wadatawa. ©National Geographic Stock/Jason Edwards

Ruwa da Yanayi
Ana sa ran samun yanayi, amma, abinda ake 

samu shine zamani.
In ji Robert A. Heinlein (wani mawallafi, a {asar Amirka) b.1907–d.

1988.



A sama: masana canjin yanayi sun yi hasashen cewa, ]umamar duniya, za ta }asa bala’in ambaliyar ruwa, da 
cutar da jama’ar dake zaune kusa da kogunan da suka }afe, ko falalen ambaliyar, ko kuma inda koguna suka 
rarrabu. Ya zuwa shekarar 2080, a }iyasta mutane miliyan dubu biyu, za su zauna a irin wa]annan wurare. ©AP 
Images

Ruwa Ke Canja Yanayi
Alamu Sun Fara Nunawa

Mike Muller
Canjin yanayi na sanya zafi ya haddabi mutane, ko kuma zufa. Gwamnatocin 
duniya, yanzu sun amince cewa, canjin yanayi wata mummunar barazana ce, ga 
tattalin arziki da kyautata kiwon lafiyar }asashe. Amma, wa yake haddasa 
matsalar? Wa ya kamata ya magance ta, kuma ta yaya? Kuma wa ya kamata ya 
biya dukan matakan da za a ]auka, na ta}aita canjin yanayin da kuma 
taimakawa ga yin amfani da abinda zai wakana?

Daga Rashin Jittuwa Zuwa Ga Sasantawa
[aya daga cikin al’amurran da duk wanda ke babban taron COP-15, kan yanayi, 



na birnin Copenhagen, a watan Disambar shekarar 2009, ya amince cewa: Za a 
ji illar canjin yanayi, ta hanyar samun ruwa.
➧ A lokacin bikin bu]e taron, masu masaukin ba}i, na {asar Denmark, sun 
nuna wani faifan bidiyo, mai bayar da tausayi, na wata }aramar yarinyar dake 
fama da illolin canjin yanayi: ambaliyar ruwa, da narkewar daskararren ruwa, 
da muguwar guguwa da kuma fari.
➧ Yvo de Boer, babban sakataren Babban Taron Tsara Al’amurran Canjin 
Yanayi, na Majalisar [inkin Duniya, (UNFCCC), a lokacin, ya tuno da wani 
furucin da ya bayar da tausayi, da Nyi Lay, ]an shekaru shida, da haihuwa, 
wanda iyayensa, da }anensa suka mutu, lokacin da ruwa ya tafi da su, a lokacin 
da aka yi wata mummunar guguwar da ta abka wa {asar Burma, a cikin watan 
Mayun shekarar, 2008, ya yi.
➧ Shugaban Kwamitin Ha]in Gwiwar Gwamnatoci, na Majalisar [inkin 
Duniya, dangane da Canjin Yanayi, (IPCC), Rajendra Pachauri, ya yi garga]in 
cewa, “ana hasashen mutane tsakanin 75, da 250, za su yi fara da wahalolin 
ruwa, a sakamakon canjin yanayi, a Africa, nan da shekarar 2020, da kuma, a 
wa]ansu }asashen dake nahiyar, da yabanyar da ruwan same ke rayawa, wadda 
ke iya raguwa, ya zuwa kashi 50, cikin 100.” Wa ya kamata ya biya dukan 
matakan da ke bukatar ]auka, don ta}aita canjin yanayin, da kuma taimaka wa 
jama’a jure wa illolinsa?
➧ Kamar yadda Babban Sakataren Majalisar [inkin Duniya, Ban Ki-moon, ya 
ta}aita, “Hujjar na cin mutuncinmu: kasaken }an}ara na narkewa, sahara na 
matsowa, kuma teku na kumbura.”

Sa}on bai da bukatar wata tambaya. Yadda muke amfani da makamashi, na iya 
haddasa canjin yanayin, amma, duniya za ta sakamakon,ta hanyar ruwa. Ta 
hanyar da muke kula da ruwa, zai matu}ar daidaita irin yadda muke bin canjin 
na yanayi. Muna samun galaba, a zahirin ilmin da muke koyo, ta hanyar nazarin 
dukan wa]annan mas’alolin wa]anda ke aiki da ruwa, da kuma wa]anda ke 
hada-hada, kullum, tare da wahalolin na yanayi.

Tarihin Kulawa da Rashin Tabbas
Karin maganar nan, dake cewa, “yanayi ne abinda ake tsammani, sai kuma a ci 
karo da zamani,” na iya zama irin abubuwan da masana kimiyyar yanayin ke 
ambata, kamar yadda wani mawallafin harkokin almarar {asar Amirka, Robert 
Heinlein ya rubuta, a shekarar 1973. Muna damuwa game da yanayi, a kullum 
— Ina da bukatar kot? Ya dace in ]auki lema? Dole ne, a bayar da ruwa, ga 
filaye, a wannan makon? Amma, yanayin duk ya bayyana hasashenmu — Ya 
kamata mu kakkafa na’urar ]umama wurare? Wai wannan kwarin ya dace a 
gina gida? Ko }-asar nan, za ta iya ciyar da kanta?

A sama: Rayuwar al}arya ita ce matsalar, mafi yawan }asashe masu tasowa. Mafi yawan birane ba za su iya 
baiwa kawunansu ruwan da ake bukata ba, ko ma harkokin tanadin ruwan, ko barin }ananan yara, musamman, 
wa]anda al’amurran cututtuka ke shafa. Daga Hukumar Global Water Partnership.

Hujjojin kimiyya, yanzu, sun zarce na duk wata almarar kimiyya, kuma canjin 



yanayi na ci ma na tuwo a }warya, dangane da abinda muke hasashe. A manta 
da yanayin; ba mu da wani tabbas, da abinda yanayin zai zo da shi. Amma, 
ruwa na daga cikin alamomin matsayin yanayin da kuma zamani. A Misirar 
Fir’auna, wa]ansu bokaye kan lura da manzalin kumburin Kogin Bahar Maliya, 
ba don wata hujjar sanin abinda zai faru da yanayi ba, dangane da samun 
damina mai albarka, amma, sai don wani }wa}}waran dalilin da za a yanka 
haraji.

Abubuwan da suke tanada, na daga cikin wata }addarar, da za ta ]auki dogon 
lokaci, a ko’ina cikin }asashen duniyar da kan yi fama da matsalolin tushen 
yanayi, a tarihi. Suna nuna bambancin yana tasowa ne daga abu ]aya — babu 
wani lokacin da yake kama da wani; babu kuma wata illar da ambaliyar ruwa da 
fari ke yi, da suka yi kama da juna. Hakika, masana lissafi, sun tantance duk 
wata halayyyar dake tattare da irin yadda suke samun bayanansu, daga yadda 
kogin na Bahar Maliya ke malala.

Tare kuma da zurfin saninsu, na lura da yanayin zamani, da kuma malalar 
kogin, masu kula da yadda ake kula da ruwa, sun ~ullo da wata kyakkyawar 
fahimta kan irin yadda za su yi aiki da abinda yanayin ya tanada. Amma, canji 
yanayi na tilasta ma su da su sake tunani, game da wa]ansu al’amurran.

Yadda [umamar Duniya Ke {aruwa Ga Yanayin Ruwa
Duk wani hasashen da ake yi, game da ]umamar ruwa, a duniya, ba za ta wuce 
da}i}a 2, zuwa 4, ba, nan da shekarar 2100, wanda kuma ba wani yawa gare ta 
ba. Amma, sai dai irin yadda illar]umamar za ta ci gaba da ha~aka, a yanayin 
ruwa, ta fannoni da dama. Madaidaicin ma’aunin zafin duniya, (da}i}a 15, na 
Celsius), yana barin duk wani yanayin ruwa — ya Allah daskararre ne, ko ruwa-
ruwa ko kuma tururi — da ya abku. Sauran duk wani zafin }arfin yanayin ne, 
zai damu wannan daidaituwar.

Harkokin yanayi, irin su hadari, a yankin dake da zafi, a duniya, za su ci gaba da 
abkuwa, akai-akai, yayinda ake jiran tsananin saukar ruwan sama, duk da 
wa]ansu wuraren ba su kan samu madaidaicin ruwan saman mai yawa ba. Mai 
yiwuwa ambaliyar ruwa, nan gaba ta yi tsanani, da tabka ~arna, da kuma 
abkuwa, akai-akai, fiye da irin ta yau.

Lokacin da zafin ya }aru, tururi ma yana }aruwa. Idan kuma har ta wuce ta 
ruwan sama, to sai duniya ta fara bushewa. Haka kuma }asar dake da yankin da 
ba ya samun isasshen ruwan saman, tana tsotse ruwan sama, maimakon ma ya 
yi “ambaliyar” da za ta cike }oramu da koguna. Busassar }asar ta kan tsotse 
ruwan dake malala, ta rage yawan }arfinsa na kai wa ga matattara — watau har 
ya zuwa }oramar }asa — da kuma malalar da take cike }oramu.

Canje-canje, a inda ke da itatuwan dake a yanayi mai ]umi, zai iya karkatar da 
ruwan sama, daga kai wa ga koguna, da sauran manyan tabkuna. {onewar 



ruwan, (watau ]imbin rashin ruwan da ake yi, daga tururin dake fitowa daga }
asa, ciki har da tururin, kai-tsaye, daga ]an damshin dake kan ganyaye, da kuma 
sauran tsirrai), daga inda ke da lema, da wajen dake da yawan itatuwa, na iya }-
ara tsotse ruwan daga }asa da kuma wanda yake cikin sararin sama’u. Irin 
wa]annan canje-canjen na zafin yanayi, na da gagarumar illa ga jama’ar duniya.
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Above left: An Australian farmer looks out across his barren land. Droughts threaten food security  

and health as farmlands dry up, livestock die and food production stagnates.  © AP Images

Science fact has now outrun science fiction, and climate change is 
undermining our confidence in those expectations. Forget the weather; 
we are no longer sure what climate to expect.

Water, however, has always been a good indicator of the state of 
both weather and climate. In Pharaonic Egypt, the priests monitored 
the levels of the Nile not just to predict whether there would be a good 
harvest but also for the very practical purpose of setting taxes.

Their records, amongst the longest sustained measurements of a 
natural phenomenon anywhere in the world, are a valuable source of cli- 
matic history. They show that variation has been the one constant factor 
—no season was ever like the last one; no sequence of floods and droughts 
matched another. Indeed, mathematicians analyze apparently random 
behavior with techniques they derived from the records of Nile flows.

With their long experience of monitoring weather patterns and 
river flows, water managers have developed a good understanding of 
how to work with climate. But climate change forces them to rethink 
their approaches.

G l o b a l  W a r m i n g  A m p l i f i e d  i n  t h e  W a t e r  C y c l e
Predicted levels of global warming, 2 to 4 degrees Celsius by  

year 2100, do not sound very great. But warming’s impact will be ampli- 
fied in the water cycle in a number of ways. The Earth’s average temper- 
ature (15 C) allows different forms of water—solid ice, liquid or vapor— 
to coexist. The extra energy causing the temperature rise will disturb 
that balance.

Weather events, such as tropical storms, will become more frequent 
while rainfall is expected to become more intense, even as some places 
receive less on average. Future floods likely will be larger, more destruc- 
tive and more frequent than today.

As temperatures rise, evaporation will increase. If it exceeds rain, 
the Earth will grow drier. In arid areas, more rainwater will be absorbed 

by dry land, instead of “running off ” to fill streams and rivers. Drier 
soils will soak up the water as it infiltrates downward, reducing the 
recharge of aquifers—nature’s underground water stores—and the 
flow of the natural springs that they feed.

Changes in vegetation cover in a warmer climate will divert rain- 
water from rivers and other vital aquifers. Evapotranspiration (the total 
water loss from the soil, including both direct evaporation and the giving 
off of moisture from leaves and other plant surfaces) from the denser, 
more luxuriant vegetation may draw still more water up from the soil 
and into the atmosphere.

These effects of temperature changes will have huge impacts on 
communities worldwide.
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Above left: An Australian farmer looks out across his barren land. Droughts threaten food security  

and health as farmlands dry up, livestock die and food production stagnates.  © AP Images
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behavior with techniques they derived from the records of Nile flows.
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their approaches.
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fied in the water cycle in a number of ways. The Earth’s average temper- 
ature (15 C) allows different forms of water—solid ice, liquid or vapor— 
to coexist. The extra energy causing the temperature rise will disturb 
that balance.

Weather events, such as tropical storms, will become more frequent 
while rainfall is expected to become more intense, even as some places 
receive less on average. Future floods likely will be larger, more destruc- 
tive and more frequent than today.

As temperatures rise, evaporation will increase. If it exceeds rain, 
the Earth will grow drier. In arid areas, more rainwater will be absorbed 

by dry land, instead of “running off ” to fill streams and rivers. Drier 
soils will soak up the water as it infiltrates downward, reducing the 
recharge of aquifers—nature’s underground water stores—and the 
flow of the natural springs that they feed.

Changes in vegetation cover in a warmer climate will divert rain- 
water from rivers and other vital aquifers. Evapotranspiration (the total 
water loss from the soil, including both direct evaporation and the giving 
off of moisture from leaves and other plant surfaces) from the denser, 
more luxuriant vegetation may draw still more water up from the soil 
and into the atmosphere.

These effects of temperature changes will have huge impacts on 
communities worldwide.

A sama, a hagu: Wani manomin {asar Australia ne, yake duba fa]in }asar da ta mutu. Fari kan yi barazana ga 
tanadin kayayyakin abinci, da kiwon lafiya, a duk lokacin da }asa ta bushe, sai kuma mutuwar dabbobi, da 

bushewar yabanyar shuka. ©AP Images

� Kodayake yawan ba}ar toka kan bun}asa ya]on itace, noman abinci kan 
fa]a, fannoni da dama, a duk lokacin da ruwan sama ya ragu, da kuma lokacin 
da ya yawaita. Rashin ambaliyar koguna, wata alama ce, ta rashin ruwan da za a 
samu, na noman rani. Alal misali, a mafi yawan {asar Mexico, ana sanya ran 
cikar kogunan za ta ragu. Ya zuwa shekarar 2080 kuma, manyan yankunan da 
ake noman rani, na iya raguwa, daga tsakanin kashi 25, da kashi 50, cikin 100. 
A kuma }asashe, dama, yunwa da talauci, za su biyo bayan farin.
� Al’amarin kuma na iya shafar harkokin kiwon lafiya. A duk lokacin da aka 
samu tsaikon zubar ruwan sama, fiye da yadda aka saba, a yankunan dake da 
zafin, to, sauron dake ]auko }-wayoyin cutar malaria, zai yawaita, a sababbin 
wurare. A halin yanzu, cututtukan da ake samu a cikin ruwa, za su yi ya]uwar 
da za su gagara, ko kuma a kashe ma}udan ku]a]e, domin tabbatar da samar da 



isasshen ruwa da harkokin tsabta, a }asashen da ba su da arziki.
� Masifar ambaliyar ruwa za ta }aru, inda za ta yi wa ]aruruwan miliyoyin 
mutanen dake zaune daf da kogunan da al’amarin zai shafa, illa, da kuma yin 
ambaliya, zuwa falale, ko inda kogin kan rarrabu: Pachauri, na Hukumar IPCC, 
ya yi garga]in cewa, “Mutane miliyan dubu biyu, za su zauna, a yankunan da 
ake sanya ran ambaliyar za ta }aru, nan da shekararun 2080.” Haka ambaliyar 
bakin teku, za ta yi }amarin da za ta sanya tekun ta kumbura, lokacin da kuma 
sauran sassan duniya, za su yi fama da ajiyar }an}ara, da narkewarta. Lokacin 
kuma ruwa, mai ]an]anon gishiri, zai ha]u da ruwan dake kan tudu, da kwari, 
ya burkuta al’amari.
� Har ila yau, zafin zai rage yawan ruwan da ya taru, a wa]annan wuraren, na 
tsaunukan Himalayar, da Andes, da sauran jerin tsaunukan dake ajiye 
malalen }-an}ara. Ana sa ran }-aruwar ambaliyar ta }an}ara, a inda ta 
tsaunukan ke narkewa. Amma, da zaran tabkunan sun }-afe, sai ruwan da ba ya 
wucewa ya taimaka wa }arancin da ake hasashen, inda lemar ruwan za ta }aru, 
a matsayin ruwa, maimakon }an}ara. Dole, al’ummar dake gangare su gano 
sababbin hanyoyin tanadar ruwan da zai kai lemar daminar, ya zuwa kaka.

Babu makawa za a samu ragowar gur~acewar yanayi. Injiniyoyi, masana 
harkokin tsabta, sun bayyana cewa, “maganin gur~acewa bai wuce raunana ta 
ba,” tunda koguna ne, ke kwashe dukan yawan dattin da ake samu daga birane 
da masana’atu, wanda ba ya kan gur~ata ruwan kogunan ba, muddin ruwan 
yana wucewa, yadda ake bukata. Amma, raguwar wucewar kogin ba zai iya 
aiwatar da hakan ba; sai dai al’umma su, ]an]ana wuyar al’amarin dattin, ko 
kuma su wahala da abinda ka biyo baya, dangane da }aruwar gur~atar.

{arin {alubalen Dake Tattare da Ruwa?
Duk da wannan bala’in, masu kula da ruwa, da masana, a duniya, ba su bai wa 
al’amarin }wa}}waran fifiko ba, da fari. A shekarar 2003, Rahoton Inganta 
Harkokin Ruwan Duniya, na Majalisar [inkin Duniya, ya kammala bayanansa 
da cewa, “canjin yanayi ne zai kasance misalin kashi 20, cikin 100, na }arancin 
ruwa a duniya.”
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Above: (center) Cattle take refuge on a strip of land during the severe flooding that hit Bolivia in 2006 and 2007. (right) Workers collect silt for pottery in the  

Ganges River. The source of the river is the Himalayan Gangotri Glacier, which has receded by nearly 915 meters in the last 25 years.  © AP Images (2)

! Although more carbon dioxide should boost plant growth, 
food production will fall in many places as rainfall lessens  
and becomes more sporadic. Lower river flows will mean 
less water available for irrigation. In most of Mexico, for exam- 
ple, river flow is expected to decline; by 2080, key irrigation 
districts could see reductions between 25 and 50 percent. 
In many countries, hunger and poverty will follow close 
behind drought.

! Health will also be affected. As water from heavier-than-usual 
rainfall stagnates in warmer temperatures, malaria-carrying 
mosquitoes will thrive in new places. Meanwhile, waterborne 
illnesses will spread as it becomes more difficult and costly to 

ensure adequate drinking water supplies and sanitation in 
poor countries.

! Flooding disasters will increase, harming the many hundreds 
of millions of people who live close to vulnerable rivers, on 
flood plains or on river deltas: “Two billion people will live  
in areas where river flood potential could increase by the 
2080s,” warns Pachauri of the IPCC. Coastal flooding will  
be exacerbated by sea level rise as the world’s polar stores of 
snow and ice melt. Salt water from the seas will mix with  
both surface and underground freshwater supplies, render- 
ing them unusable.

! Warming will also reduce the amount of water stored in the 
snowfields and glaciers of the Himalayas, Andes and other 
mountain chains. More flooding is expected as ice and snow 
in mountain catchments melt. But once the reserves have 
disappeared, the steady, regular flows of the past will be 
supplanted by less predictable wet-season flash floods as water 
increasingly falls as rain rather than snow. Downstream com- 
munities will have to find new ways to store the water that was 
previously released more gradually throughout the dry season.

Increased pollution impacts are less obvious. Sanitary engineers say 
that “the solution to pollution is dilution,” since much waste from cities 
and industries is removed by rivers and need not damage rivers’ ecolo- 
gies if there is sufficient flow. But reduced river flows will no longer be 
able to perform this function; communities will either have to pay more 
to treat their wastes or suffer the consequences of increased pollution.

M o r e  P r e s s i n g  W a t e r  C h a l l e n g e s ?
Despite this litany of problems, the world’s water managers and 

experts did not initially give them very high priority. In 2003, the U.N. 
World Water Development Report concluded that “climate change will 
account for about 20 percent of the increase in global water scarcity.”
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Ganges River. The source of the river is the Himalayan Gangotri Glacier, which has receded by nearly 915 meters in the last 25 years.  © AP Images (2)
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behind drought.

! Health will also be affected. As water from heavier-than-usual 
rainfall stagnates in warmer temperatures, malaria-carrying 
mosquitoes will thrive in new places. Meanwhile, waterborne 
illnesses will spread as it becomes more difficult and costly to 

ensure adequate drinking water supplies and sanitation in 
poor countries.

! Flooding disasters will increase, harming the many hundreds 
of millions of people who live close to vulnerable rivers, on 
flood plains or on river deltas: “Two billion people will live  
in areas where river flood potential could increase by the 
2080s,” warns Pachauri of the IPCC. Coastal flooding will  
be exacerbated by sea level rise as the world’s polar stores of 
snow and ice melt. Salt water from the seas will mix with  
both surface and underground freshwater supplies, render- 
ing them unusable.

! Warming will also reduce the amount of water stored in the 
snowfields and glaciers of the Himalayas, Andes and other 
mountain chains. More flooding is expected as ice and snow 
in mountain catchments melt. But once the reserves have 
disappeared, the steady, regular flows of the past will be 
supplanted by less predictable wet-season flash floods as water 
increasingly falls as rain rather than snow. Downstream com- 
munities will have to find new ways to store the water that was 
previously released more gradually throughout the dry season.

Increased pollution impacts are less obvious. Sanitary engineers say 
that “the solution to pollution is dilution,” since much waste from cities 
and industries is removed by rivers and need not damage rivers’ ecolo- 
gies if there is sufficient flow. But reduced river flows will no longer be 
able to perform this function; communities will either have to pay more 
to treat their wastes or suffer the consequences of increased pollution.

M o r e  P r e s s i n g  W a t e r  C h a l l e n g e s ?
Despite this litany of problems, the world’s water managers and 

experts did not initially give them very high priority. In 2003, the U.N. 
World Water Development Report concluded that “climate change will 
account for about 20 percent of the increase in global water scarcity.”

A sama: (tsakiyar) Shanu ne, suka fake, a wani burtali, lokacin da ambaliyar ruwa ta tsananta, a {asar Bolivia, a 
shekarun 2006 da 2007. (a dama) Ma’aikata ne, ke tattara yun~un yin tukwane, a Kogin Ganges. Kogin ya faro 
ne, daga narkewar }an}arar Gangotri, dake tuddan Tsibirin Himalaya, wadda ta kai tashin mita kusan 915, a 
cikin shekaru, 25 da suka wuce. ©AP Images (2)



Duk wanda ya san sharu]]a na 80/20, game da harkokin gudanarwa, to, ya 
samu sa}on cewa: Magance canjin yanayi, ba ya cikin irin abubuwan da 
manajojin “suke” bai wa fifiko. Dalili kuwa shine, suna fuskantar }arin 
matsaloli, da dama. A yankunan duniya, da dama, yin amfani da ruwa na }-
aruwa fiye da yadda ake tanadinsa, ga }aruwar yawan jama’a, a kuma ci gaban 
harkokin tattalin arziki. A halin yanzu, gur~acewar ruwan ta wuce ta yawan 
abinda muke amfani da shi.

A duk inda ake ]ebo ruwa daga koguna, dole, ake samun }aranci, domin masu 
amfani da ruwan gangare, na kukan cewa, ba su samun isasshen ruwa. Amma, a 
inda ake ]ebar ruwan, daga }-oramar }asa, masu amfanin ba su lura da cewa, 
suna }ara kwalfe” ruwansu ne. Daga yammacin {asar Amirka, ya zuwa {asar 
India, da yankin Gabas ta Tsakiya, yawan ruwan sai }ara raguwa yake yi, fiye 
da yadda yake tattaruwa.

Cunkoson birane ma wata barazanar ce, kuma ba wai don, ka]ai, irin yadda 
mutanen biranen ke ta }ara bukatar ruwan da za su yi ayyuka ba. Mafi yawan 
lokutta, musamman, a }asashen dake tasowa, dattin ruwa, a birane, ke damun 
masu amfani da ruwan gangare, wa]anda, dole, ko su -}ara yawan ku]a]en da 
za su tace shi, ko kuma su nemi wata kafar, ko su yi amfani da shi, da dattinsa.

Bun}asar tattalin arziki ma, wani }arin }alubale ne. wadata ke canja ko abinda 
za a ci, a inda ake bukatar }arin abinci da }arin ruwan da za a noma abincin. 
Kuma ~ullowar sababbin fannonin fasaha ma, wa]ansu hanyoyi ne, na gur~ata 
yanayi.

Ba Haka Makoma Ta Kasance Ba
Masu kula da harkokin ruwa, sun sake yin tunani, game da bai wa al’amarin 
fifiko. [aya daga cikin dalilan shine, wa]ansu daga cikin abubuwan da za a yi, 
domin magance canjin yanayin, suna da ha]ari ga sarrafa ruwan da kuma 
amfani da shi.

Fa]a]a samar da makamashin da ba ya gur~ata yanayi, na ]aya daga cikin 
al’amurra ma su kyau. Tuni ma, masana harkokin ruwan sun gano isassun 
hanyoyin yin amfani da “ruwan ga abinci” a matsayin babbar }alubale, a {arni 
na 21. A yanzu, gagab, kayayyakin abinci za su fara gasa da makamashin 
amfanin gona, a sakamakon }arancin ruwa. Haka kuma, samar da wutar 
lantarki, ta }arfin ruwan, za ta bayar da ainihin alfanu, amma, za a samu }-
aruwar gasar, da albarkatun ruwa. A matsayinsa, na hanyar samar da 
makamashin, maras wani cikakken tasiri, karkata ruwan, domin ya juya bututun 
samar da wutar lantarki, ya zuwa cikin teku, na iya taimakawa ga ya}ar canjin 
yanayi. Amma, babu tabbas, ko illar karkata kwararar ruwan, ba za ta shafi, 
tsarin samar da wutar lantarki, ta }arfin ruwa ba, idan aka danganta shi da 
yawan ku]a]en da za a kashe wajen samar da makamashin, ta hanyar sabuwar 
fasaha, ga sauran masu amfani da ruwan.



Babbar matsalar ita ce, rashin sanin yadda yanayin zai kasance. Manajojin kula 
da harkar ruwan, ba su yin amfani da duk wani hasashen da ake yi, a da, don 
gaba. Wannan kuma wani mawuyacin al’amari ne, domin, a tarihance, kulawa 
da ruwa na da bukatar yanke shawarar da za ta da]e, musamman, game da 
manyan gine-ginen da ake yi, domin su kai shekaru 50, ko ma 100. Zane-zanen 
da aka yi, a da, sun ]auka yanayi ba zai canja ba, kuma ruwan damina zai 
kasance bai ]aya, a lokacin da aka saba, ya kuma yi ambaliyar da aka saba gani. 
An kuma yi hasashen fari ma, zai kasance kamar haka. Duk wa]ansu gine-gine 
— daga manyan madatsun ruwa, ya zuwa injunan samar da wutar lantarki, ta }-
arfin ruwa, da ma tsare-tsaren samar da ruwan, zuwa shararrar filayen jiragen 
sama, da kwalbatocin dake cikin garuruwa — an zana su ne bisa ga wannan 
tunanin.

Manufar zanen ita ce, a cimma magance duk wata matsalar da ba za ta haddabi 
mai amfani da shi ba. Manoman shekara-shekara, na iya ha}uri da duk wata 
matsalar da za ta faru, sau ]aya, a cikin shekaru biyar, amma, dole, ake }arfafa 
kulawa da lambuna. Masu amfani da ruwa, sassan attajirai, na iya amincewa da 
duk wani hani, na bai wa filawa ruwa, amma, ba ayyukan da suka shafi gida ba. 
Domin kuma masana’antu, irin na rarraba wutar lantarki, a }asa, ba za su jure 
wata matsalar da za ta iya faruwa ba, a cikin }asa da shekaru 200.

Injiniyoyi da masana harkar kimiyyar samar da ruwa, sun taimaka wajen }o}
arin, irin yadda za a samu }arfin da ake bukata, da zai jure duk wata matsalar 
damina, ta “shekaru 100,” don inganta duk wani hasashen }warewar da za a yi 
koyi da shi, a tarihin samun yawan ruwan sama, da kuma cikar koguna. Amma, 
wa]annan dabarun ba za su yi tasiri ba, muddin dai yanayin, a nan gaba, ba zai 
kasance daidai da irin wanda ya ta~a faruwa ba. Dukan wata zayyanar da aka yi, 
domin yanayin da “ba shi da tabbas,” ta na bukatar sababbin dabaru, da 
sababbin hanyoyin tsare-tsare, da ma tambayoyin “idan wani al’amari ya faru 
fa?” kalika da tsare-tsaren da za su iya jure duk wani canjin da ya abku.

A Zahiri Goben Ta Kawo Jiki
Hukumar IPCC ta yi hasashen dake da tabbacin cewa, “wuraren dake da tsanani 
da matsaikacin }arancin ruwan sama, (irin su fadamun yankin tekun 
Mediterranean, da yammancin {asar Amirka, da kudancin Afrika da kuma 
arewa maso gabashin {asar Brazil)… za su yi fama da raguwar albarkatun 
ruwa, saboda canjin yanayi.”

Wa]ansu masana harkar kimiyya, Maarten de Wit da Jacek Stankiewicz, na 
Ha]a]]iyar Cibiyar Kula da Sararin Samaniya, ta Afrika, dake Birnin Cape 
Town, sun bayyana cewa, idan aka samu ragi ga ruwan saman da ake sanya ran 
samu, to, kogunan da suka saba malala, a duk shekara, za su tsaya, a wa]ansu 
watanni na shekara, a fa]in kashi 25, cikin 100, na nahiyar Afrika.



A sama: Yawan ruwan teku ya kumbura da misalin centimita 20, a cikin {arni na 20. Nan da zuwa }arshen }-
arnin kuma, za a samu ambaliyar ruwa, a yankin Asia, abinda zai haifar da gagarumin }auran jama’a. Courtesy 
of Global Water Partnership

A wa]ansu wuraren, irin wa]annan alamun sun bayyana.
� Kwanan nan, Hukumar Ruwa ta Majalisar [inkin Duniya, (UN-Water), 
wnio rukunin hukumomi, har 26, na duniya, da suka da alhakin kula da 
al’amurran ruwa, suka ta kammala abinda ta wallafa cewa, “tuni, aka fara sanin 
irin canjin yanayin da ya danganci ruwa, ta fannin mummuna, kuma irin fari, da 
ambaliyar ruwan da kan faru, akai-akai.”
� A kuma kewayen tsibiran Andes, dake Kudancin Amirka, da na Himalayas, 
dake yankin Asia, irin yadda koguna ke cika, sakamakon narkewar }an}ara, ya 
canja. {asashen dake gangaren ruwan teku, irin su Bangladesh, sun bayar da 
rahoton akwai fari da kuma ambaliyar ruwan da suka wargaza tattalin arzikinsu.
� A halin yanzu, gwamnatin jihar California, ta yi garga]in cewa: “Tuni 
canjin yanayi ya fara illa a yankin na California. Ruwan teku ya kumburar da 
har ya kai tsawon inci shida, a gefen ga~ar teku, a }arnin da ya wuce, ga 
kuma }arin zaizayar }asa, da kuma matsin lambar kan kayayyakin kyautata jin 
da]in rayuwa da kuma samar da ruwa, da ma albarkatu.

Jihar ta kuma gano }arin ]umamar yanayi, da ]imbin kwanakin da aka mugun 
zafi, da ‘yan dararen da ake ban-iska, da dogon lokacin noma, da bambancin 
zuwan ruwan damina, a inda gurorin }an}arak ke fa]owa, da ma irin yadda }-
an}arar ke hanzarta narkewa, a wannan shekarar.”

Zahirin Fannoni da Tunanin da Ake Samu
Yin amfani da albarkatun ruwa da ruwan kansa, sun bambanta, matu}a, tsakani 
da ma, hatta, a }asashe. Babu wata dabarar da ake bi, da za ta iya taimaka wa 
duk wani abinda za a yi amfani da shi, nan gaba. Amma, akwai wani fannin 
tunani, mai da]a]awa, na karkara da kuma yanki, dake kunno kai.
� Kwannan nan fari da wutar daji, da kuma ambaliyar ruwa, a sakamakon 
canjin yanayi, da kuma wani mugun }arancin samar da ruwan da suka abka wa 
{asar Australia, suka zama abin misali. Birnin Perth, na cike gurbin samar da 
ruwan, inda yake amfani da rijiyoyin burtsatsen dake amfani da }arfin iska, a 
matatun ruwa, yayinda gwamnatin tarayya ta sake fasalin irin yadda ta canja 
halayya da kuma yin amfani da ruwan, domin ya yi daidai da irin rashin ruwan 
dake faruwa a }asar.
� Masana’antun sarrafa kayayyakin abinci da mala}i, ya zuwa na samar da 
wutar lantarki da ha}ar ma’adinai, na ta neman hanyoyin da za su rage yin 
amfani da ruwa da kuma irin tashin hankalin da canji yanayin ke haddasawa. 
Sababbin tashoshin samar da wutar lantarki, da }arfin tururin ruwa, na {asar 
Afrika ta Kudu, sun daskare, ina ake amfani da kusan kashi ]aya, cikin 10, na 
litar ruwa, domin samar da kilon wutar lantarki, a cikin awa ]aya, idan aka 
kamanta lita 1.9, da ake amfani da ita, a sanyaya tashoshin.
� Har ila yau, masana’antun inshore, sun du}ufa kan fahimtar wa]ansu 



alamun yanayin: “Mai yiwuwa, su ma kamfanonin da suka ajiye hankalinsu, 
domin sanin canjin yanayin, su gabatar da wa]ansu sababbin hanyoyin, domin 
ganin an samu }arin sababbin hanyoyin biyan diyyar irin wannan bala’in,” in ji 
Thomas Loster, na Sashen Kula da Ha]urran Yanayi, na Kamfanin Inshorar Re 
Geo, dake Birnin Munich. A halin yanzu, }asashen da ba su da arziki, irin su 
{asar Habasha, sun fara ]an]ana tsare-tsaren inshorar kan fari, domin tabbatar 
da ganin al’umma sun ciyar da kawunansu, a lokacin duk wani gagarumin fari.
� Dole kuma, gwaje-gwajen irin yadda za a mayar da hankali, a {asar 
Amirka, su fito, daga ]aukacin kowane rukuni, da kuma }ungiyoyin dake da 
sha’awar al’amarin.
1. Wani gungu, a tsakanin rukunin hukumomin Kwamitin Wucin-gadin Kula da 
Canjin Yanayi, na gwamnatin tarayya, ya bayar da shawarwarin tsarawa da 
kuma aiwatar da dukan shawarwarin da za su magance illolin canjin yanayin ga 
albarkatun ruwa. Shi kuma gungun na biyu, yana mayar da hankali ne, kan 
“juriyar }asashen duniya,” da kuma irin yadda gwamnatin {asar Amirka, za ta 
iya taimaka wa }asashen duniya, yin amfani da wannan }o}arin.
2. A ynkin California, masu kula da daidaita harkokin muhalli, sun kafa wata 
matsaya, musamman kan ruwa, a game da yin aiki da dabarun yanayi, a jihar, a 
shekarar 2009, kamar haka: “Dole yankin na California, ya canja yadda yake 
gudanar da harkokin ruwa, da kuma yin amfani da shi, domin canjin yanayin na 
iya haddasa gagarumar gasar }ayyade samar da ruwan da ake bukata, a muhalli, 
da aikin noma, da kuma cikin garuruwa… su kuma hukumomin jiha, dole, 
aiwatar da duk wata dabarar cimma rage kashi 20, cikin 100, na yin amfani da 
ruwan, nan da shekarar 2020, a dukan fa]in jihar, da fa]a]a tanadin ruwan dake 
sama, da na }oramar }asa, (da ma) tallafa wa yin amfani da ruwan, yadda ya 
kamata, a fannin noma.”
3. Alhaki kuma ya rataya a wuyan {ungiyar Ayyukan Ruwa ta {asar Amirka, 
wadda ke wakiltar harkokin samar da ruwwa, na }asar ta Amirka, da kuma 
tallafa wa “}ara inganta kyawon dukan abinda za a koya daga canji yanayin 
duniya, da ma duk wa]ansu kayayyakin aikin da ake son kyautata fahimta, da 
magance dukan illolin da suka shafi yin amfani da ruwa, da ma inganta irin 
yadda ake samar da ruwan, da taimaka bayar da fifiko ga yin amfani da yadda 
canjin yanayin ya zo, da magance duk wata shawara.”

A }arshe: Babu Damuwa
Yadda baki ya zama ]aya, a tsakanin masu kula da harkokin ruwan, da kuma 
masana, ya kasance, a halin yanzu, ba za mu iya hasashen yau yanayi yana iya 
canjawa ba, har ma ya zuwa }arni mai zuwa, kuma, mun tabbata cewa, da dama 
za su bi wa]annan hanyoyin, na juyin ruwa. Don haka, dole, a }ara kulawa da 
ruwan da kuma jure wa tsare-tsaren samun }arinsa. Ha]in Gwiwar Samar da 
Ruwa a Duniya, wata ha]a]]iyar }ungiyar jama’a da }ungiyoyi, ta kammala 
yadda za a du}ufa, wajen inganta kula da albarkatun ruwan: “Inganta kula da 
ruwa, a yau, zai }ara tabbatar da juriyar da za a yi gobe. Ya kamata a kalli irin 
yadda ake kashe ku]a]e, a yau, kan tanadin ruwa, musamman, a wani ~angare 
na yin amfani da dabaru, na dogon lokaci.”



Mike Muller, na ]aya daga cikin shugabannnin Shirin {ungiyar Masana Nune-nunen Tantancewa da Sanin 
{ididdigar Ruwan Duniya, na Majalisar [inkin Duniya, kuma wakili ne, a Kwamitin Bayar da Shawarar Ha]in 
Gwiwar {wararru Kan Ruwan Duniya. Kazalika }wararren mai rajista ne, wanda, kwanan nan, ya ha]a hannu 
kan wallafa wata }asida mai suna: Integrated Water Resources Management in Practice: Better Water 
Management for Development (Earthscan 2009).

Muguwar Guguwa:
Wani Gagarumin Iskan Ruwa,

Mai {arfin wargaza komai,
Dake Faruwa, Musamman,

a Yammacin Sashen Tekun Atlantic
©Getty Images/Time Life Pictures/Steve Liss

hur·ri·cane   
/ ˈhɚrəˌkeɪn, Brit ˈhʌrəkən /   
noun  [plural hur·ri·canes]: 
an extremely large, powerful and 
destructive storm with very strong 
winds that occurs especially in the 
western part of the Atlantic Ocean

© Getty Images / Time Life Pictures / Steve Liss

A sama, a gefen hagu: Bisa ga irin yadda ]umamar yanayi ke }aruwa da digiri 2, zuwa 4, na Celsius, nan da 
shekarar 2100, ana sa ran iskar ruwan dake yankuna masu zafi, za su ri}a zuwa, akai-akai, tare da mamakon 
ruwa. (a sama), Mugunyar guguwar Hurricane Alex ce, ta iso Bakin Mashigin Tekun Hatteras, dake Arewacin 
Carolina, a shekarar 2004. (tsakiya), Mugunyar guguwar Hurricane Dean ce, aka ]auki hotonta, ta 
tauraruwar ]an adam, inda ta kutsa cikin yankin Caribbean, na tsibiran Martinique da St. Lucia, a shekarar 
2007. (a }asa), Toro}on ruwa ne, ya yi watsi da wani jirgin ruwa, a lokacin tasowar muguwar guguwar 
Hurricane Charley, a Birnin Kingston, na {asar Jamaica, a shekarar 2004. ©AP Images (3)



A sama, a dama: (a sama), wani mahayin keke ne, a {asar Cuba, yake artabu da iska, da ruwa, a lokacin 
mugunyar guguwar Hurricane Lili, a shekarar 2002. (a tsakiya), Kusan mutane rabin miliyan, a yankunan Texas 
da Louisiana, aka bai wa umurnin da su bar gidajensu, don kauce wa wata guguwa, mai gudun kilomita 225, a 
cikin awa ]aya, mai suna Hurricane Lili, kamar yadda tauraruwar ]an adam ta nuna. (a }asa), mugunyar 
guguwar Hurricane Dennis ce, wadda ta ruruta zaizayar }asa, da haddasa ~arnar da ta kai ta dolar Amirka, 
miliyan dubu 10, a yankin Florida, a shekara 2005. ©AP Images (3)

Ruwa Na Tabbatar da Abinda Na Ke Tunani
In ji Chuang Tzu (wani masanin falsafar {asar China) c a.  b. 3 6 0 – d. a 

shekarar 275, kafin haihuwar Yesu Almasihu.

A sama: Yankunan dake da zafi, a duniya, na fama da illolin canjin yanayi, saboda, ba ma irin yadda suke ba, 
har ma yadda gur~acewar yanayi ke }ara fitar da iskar gas, irin na carbon dioxide, da methane da nitrous oxide, 
daga kusa da yankunan da ba su da zafin. Masana kimiyya, sun gano wata ]umama, a yankin tsibiran 
Caribbean, kazalika da yanayin bushewa da kuma kumburin ruwan teku. Masu zama, a tsibiran dake saman 
yankunan masu zafi, za su iya fama da }arin bushewar yanayi, domin damshi zai koma yankin layin nan da ya 
raba duniya, kudu da arewa, watau equator, inda zai 
}ara ji}ewa. ©Brian Leicester



Hasashen {asar Jamaica
A Matsayin Tsibiri

Daga Anthony Chen
Ka }addara kasancewar rayuwarka, shekaru dubu 10, da suka wuce, lokacin da 
duniya ta fara ]umama, bayan da aka share }arnin }an}ara, a kan tsibirin da 
yake saman yankunan dake da zafi, irin {asar Jamaica. Ba don saboda an samu 
na’urar auna zafi ba, da kuma ma’aunin kumburin ruwan teku, da, mai yiwuwa, 
ba za mu san irin yadda ruwan teku ke kumbura ba, ko kuma shigowar zafi, a 
hankali. Da ba a hango bukatar yin aiki da }aruwar canje-canjen da duniya ke 
gani ba, a yau, idan aka kamanta yanayin da masu zama a tsibirai, a yau, suke a 
wannan zamanin.

A bisa ga rayuwa, za a lura da iri yadda yanayi ke ]umama. Za a ji akwai 
bukatar a sanya na’urorin sanyaya muhalli, ko kuma fankoki, a gidajenmu. Za a 
lura da wa]ansu lokutta, na fari, da ambaliyar ruwa, akai-akai, da kuma }arin 
~arnar tunzurin ruwan sama. 

Mai yiwuwa, a tilasta wa mutane ]aukar wa]ansu matakan wucin-gadi, domin 
tarbar wa]ansu daga cikin wa]annan canje-canjen, irin na tanadin ruwa, a 
lokuttan fari, ko kuma gyatta gidaje, a lokacin zuwan muguwar guguwa, amma, 
babu wani tsarin da aka tanada.

Menene bambanci tsakanin shekaru dubu 10, da suka wuce, da yanzu? Zafin, na 
da, ya faru ne, fiye da shekaru dubu, a bisa ga irin yadda ake samun bambancin 
yanayi, irin na zafin hasken rana, da aman wutar tsaunuka, da kuma raguwar 
tsirrai. Wannan zafin, na yanzu, bai wuce shekaru 100, da rabi ba, kacal, kuma 
sai don saboda, yanayin ba, ka]ai, har ma da }aruwar fitar da gur~atacciyar 
iska, irin ta carbon dioxide, da methane da kuma nitrous oxide, tun lokacin 
Juyin Ha~aka Masana’antu. {iyasi da kuma tabbacin awon }ididdiga, sun nuna 
wani }arin, ba-zata, na fitar gur~atacciyar iskar, a cikin wani lokaci, a cewar 
Kwamitin Ha]in Kan Gwamnatoci Kan Canjin Yanayi, (IPCC).

Bisa ga alfanun wa]annan kayayyakin aune-aunen, masana kimiyya sun yi ta }-
o}arin gano ]umamar ta yankin na Caribbean, kazalika da irin yadda wurare ke 
bushewa da kuma kumburin ruwan teku, a yanzu, har ya zuwa shekarar 2100. 
Yayinda ake hasashen abkuwar abubuwa da dama, masana kimiyyar yanayi, sun 
kusa cimma tunani ]aya, na mayar da hankula kan abubuwa biyu: ]aya, game 
da }aruwar zafi, don ganin an dankwafe shi ya zuwa digiri 2, na ma’aunin 
Celsius, sai kuma sauran, sama da haka. A }ar}ashin wannan tsari, illolin canjin 
yanayin za su }aru, }warai, mai yiwuwa su kai wani manzalin da sai yadda 
Allah Ya yi. Na biyu, shune manyan illolin a suka shafi al’amarin ruwa, da 
kuma sassan kiwon lafiya.



Abubuwan da Za Su Iya Faruwa
Mazauna tsibiran dake kusa da layin equator, na iya tsammanin }arin bushewar 
yanayi. Wannan na iya faruwa, saboda yawan damshin dake yankin mai zafi, da 
za a kwashe zuwa yankin na equator, wanda ke }ara yin ra~a, a cewar Hukumar 
ta IPCC.

Wani binciken da aka yi, kwanan nan, ya bayar da shawarwari kan wa]ansu 
wuraren dake kan tuddai, za su }o]u. Irin wurare, kamar Babban Garin 
Kingston, zai kasance da }urar ma’adinin farar wuta, watau surplus, har ma 
al’amarin ya tu’azzara. Al’ummar dake samun ruwa, daga }-orama guda, ko 
wani kogi, za ci gaba da }o]uwa. Za a yi wa wuraren da ake noman da ba na 
damina ba, da kayayyakin abinci, masu muhimmanci, dake kasuwannin {asar 
Jamaica, barazana.

Ana sa ran ruwan saman kuma da yake zuwa da iska, kodayake, ba zai yi yawa 
ba, zai }aru, matu}a, ko ya yi yawa. Ambaliyar ruwa, a malalar ta~o, da 
zaizayar }asa, musamman, a yankunan dake kan tuddai, kazalika da 
rarakewar }asa da tsananin duhun damina, wajen samar da ruwa, za bayar da 
mugun sakamako. Idan aka duba mafi yawan rijiyoyin ban ruwan {asar 
Jamaica, dake gefen teku, da kuma masana’antu, da ayyukan samar da ruwa, da 
ma irin yadda ruwan teku ke }ara kumbura, zai sanya su cike da ]an]anon 
gishiri, da kuma raguwar }yawon ruwan.
Akwai kuma wa]annan illolin:
� Mai yiwuwar }arin tasowar gawurtattun iskar guguwa, da irin yadda zai ri}a 
wobuwa, amma, bincike ya nuna cewa, wannan }arin na iya haifar da kumburin 
ruwan teku, a tekun ta Atlantic.
� Saka muhallin bil adama, cikin ha]ari, saboda kumburin ruwan da kuma 
~arkowar ruwan sama.
� Wanke halittun ruwa, da magunguna, ko ma su mace.
� Raguwar albarkatun dake gefen teku, ciki har da mutuwa, da }auracewar 
kiaye, ya zuwa ruwan dake da tsabta.
� Yiwuwar mutuwar wa]ansu irin halittun, har abada, saboda cu]ewar duk 
wani yanayin da zai kai ga raguwar yawon sha}atawa, da ]aukacin abubuwan 
da aka ambata, idan banda abinda zai kai ]an adam ga shan wuya, da kuma saka 
shi cikin muguwar matsalar rashin zaman lafiya, da ci gaban tattalin arziki.

Bugu da }ari, wa]ansu al’amurran da za su taso, game da kiwon lafiya, za su 
ha]a da cutar mugun zazza~i. Tashin ]umama, ya zuwa fiye da digiri 2, na 
ma’aunin Celsius, na iya kai mu ga }ololuwwar ya]uwar cutar, kamar yadda 
bincike, a Jami’ar West Indies ya nuna, wanda aka bayar da rahoton akwai ala}-
a tsakanin ]umamar da kuma cutar, a tsibiran Caribbean. Ya]uwar cutar ta 
zazza~i, na iya hauhawa, bisa ga }arin ]umamar, tare kuma da mugunyar 
illarta, dangane da zazza~in mai fitar da jini.

Ana da Bukatar Yin Wani Abu



Munin wa]annan matsalolin ya nuna ba za a iya mayar da martini ba kuma. 
Dole, a yi aiki da duk wata dabara, da abinda ya kamata, ya-Allah, a cikin gida, 
ko kuma tsakanin }asashen duniya. A cikin gida, an gabatar da dukan 
shawarwarin da binciken Kamfanin Bayar da Shawarwari na ESL, ya bai wa 
Ma’aikatar Albarkatun Ruwa, ta {asar Jamaica, a shekarar 2008. Domin kuma 
magance hauhawar ya]uwar zazza~in, Ma’aikatar Kiwon Lafiya, ta bayar da 
shawarwari, ciki har da yin garga]i da wuri. Sauran hanyoyin da za su iya 
taimakawa, sun ha]a da shirin Yin Aiki da Abinda Ya Sawwa}a, a Al’umma, 
na Majalisar [inkin Duniya, wanda ya taimaka wa wa]ansu al’ummomi, kan 
fuskantar canjin yanayi.

Wata hukumar cikin gida, watau Gidauniyar Kula da Muhalli ta {asar Jamaica, 
ta kuma taimaka wa wa]ansu }ungiyoyin, masu zaman kansu, da sauran 
cibiyoyi, wajen biyan gudanar da aikin da kuma yin amfani da wa]ansu ayyuka. 
An kuma ]auki wa]ansu matakai, a yanki. Ita kuma Cibiyar Canjin Yanayi, ta 
Al’ummar Tsibirin Caribbean dake Birnin Belize, ta gudanar da abubuwa, da 
dama, na mayar da martini, a yankin na Caribbean.

Cibiyar, na daga cikin manyan kafofin bayar da bayanai, game da al’amurran 
canjin yanayin yankin. Haka Hukumar Bayar da Agajin Gaggawar Abkuwar 
Bala’i, a Tsibiran Caribbean, dake yankin Barbados, wadda ta ha]e kan }-
ungiyoyin }asashen yankin Al’ummar Tsibiran na Caribbean, ta ha]a da 
fuskantar illolin canjin yanayi, a cikin abubuwan dake gabanta.

A sama: Mazauna Birnin Kingston, na {asar Jamaica ne, dake tsallaken Kogin Hope, bayan gadar da mugunyar 
guguwar Hurricane Gustav ta lalata, a shekarar 2008. Ana sa ran kumburin ruwan tekun Atlantic, zai haddasa 
gagarumin tashe-tashen guguwa, a yankin na Caribbean. ©AP Images

A sama: (hagu) Mazauna {asar Haiti ne, suka bu]e makwararar ruwan noman rani, a lokacin da suke }addamar 
da shirin shukar itatuwa, a shekarar 2008. Zaizayar }asa ta rage yawan fa]in gonaki, a }asar ta Haiti, inda 
tsibirin na Caribbean ya }ara fama da ambaliyar ruwa, a lokacin muguwar guguwar. (a dama) {ananan yara ne, 
a Birnin Port-au-Prince, suke tsallaka makwararar ruwa. A shekarar 2010, cutar kolera ta ~arke, a }asar ta Haiti, 
abinda ya nuna sakaci kan samar da ruwa, da tsabtace muhalli, da kuma kiwon lafiya. ©AP Images (2)

A rukunin }asashen waje kuma, canjin yanayin, shine babban abinda ke ci wa 
magance al’amarin, tuwo, a }warya.  Dole, }asashen da suka ci gaba, da masu 
tasowa ma, su rage yawan gur~atacciyar iskar da suke fitarwa, domin rigakafin 
duk wata illar }aruwar ]umamar yanayi, ya zuwa fiye da digiri 2, a ma’aunin 
Celsius. Wannan {awance, da kuma {ananan {asashe, da }ungiyoyi, masu 
zaman kansu, dake magana da muryar }ananan tsibirai 43, wa]anda wakilan 
Majalisar [inkin Duniya ne — da kuma wakilan Majalisar ta [inkin Duniya, su 
37 — sun dage kan hanyoyin rage yawan gur~atacciyar iskar.

{awancen, wani kashi 28, cikin 100 ne, na }asashe masu tasowa — sai kashi 
20, cikin 100, na jimlar wakilan Majalisar [inkin Duniya, a ma kashi biyar, 
cikin 100, na yawan jama’ar duniya. Bugu da }ari, rage yawan gur~atacciyar 
iskar, da kuma samun shigowar hukumar AOSIS, daga }asashen da suka ci 



gaba da masu tasowa, domin bayar da ku]a]e, ga }ananan tsibirai.

Irin yanayi da mazauna tsibiran suka shiga, a da, da yanzu, da kuma nan gaba, 
ya kai mu ga wani yanayin da aka lura da bukatar ]an abinda za a yi, game da 
canjin yanayin, ya zuwa wanda za a fi jin canjin yanayin. Mazauna }ananan 
tsibirai, sune koma-bayan yin wani al’amarin bayar da gudunmawa ga canjin 
yanayin, duk da suna daga cikin wa]anda shan mugunyar wahala. Daga wannan 
al’amurin, na mazauna }ananan tsibiran, yana da matu}ar muhimmanci, ga 
kowa, da a magance da kuma bin shawarari kan canjin na yanayi.

Anthony Chen babban farfesa ne, kan sanin lissafin sararin samaniya, ake 
Jami’ar West Indies, dake Birnin Mona, na {asar Jamaica, inda yake 
shugabantar wata {ungyar Nazarin Yanayi. Shine kuma wakilin Kwamitin 
Ha]in Kan Gwamnatoci, Kan Canjin Yanayi, (IPCC), wadda ta raba Lambar 
Yabo ta Nobel, ta shekarar 2007, tare da tsohon Mataimakin Shugaban {asar 
Amirka, Al Gore.

A sama: Rimin da ruwan teku ya ri}a yi, ya yi ta bajewa kusa da filin jirgin saman Birnin Kingston, na {asar 
Jamaica, a lokacin mugunyar guguwar Hurricane Dean, a shekarar 2006. Bisa ga canjin yanayi, da kuma 
gagarumin ruwan sama, ana sa ran }aruwa, da kuma }arin wata ambaliyar ruwan, da kwararar ta~o, da kuma 
zaizayar }asa. (daga ciki) Mugunyar guguwar Hurricane Wilma ce, a shekarar 2005, wadda ta tilasta 
wa ]aruruwan jama’a barin gidajensu, a Birnin Kingston. ©AP Images (2)

A aqua sanitas
(Akwai Lafiya Ga Ruwa)

In ji Pliny the Elder (wani mawallafi, a Daular Romawa, kuma masanin falsafa 
da }addara) b.23–d. a shekarar 79, bayan haihuwar Yesu Almasihu.



In aqua sanitas 
(In water there is health)
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Water and Heal th

A sama: wa]ansu }auyawa ne, ke ha}ar wurin bunne bututun da zai wwadata ruwa, kusa da garin Ticho, na 
{asar Habashe. A cewar Hukumar Lafiya ta Duniya, mutane miliyan biyu, suke mutuwa, a kowace shekara, 
saboda da rashin ruwan sha, da tsabtacewa. ©National Geographic Stock/Lynn Johnson

Ruwa da Lafiya
Ba A Iya Wanke Ruwa Mai Datti4

(Karin maganar Afrika)



A sama: {auyawan Peul ne, can kusa da garin Wassadou, na {asar Senegal, ke kwalfar ruwa daga rijiya. Kurme 
da yin aiki, ko ]ebar ruwa, kan iya kawo kamuwa da }wayoyin cuta. ©Shutterstock/Hector Conesa

Ruwa+Lafiya=Rayuwa
Kamfanin Kula da Harkokin Ruwa Na Ceton Rayuka

Daga Jamie Batram • Barbara Wallace
Dukan al’adu, da jinsuna, sun lura da amincin ruwa, ga kiwon lafiya, kuma, har 
yanzu, yana tare da wannan muhimmancin, ya zuwa {arni na 21m tamkar a 
lokacin tsohuwar daular Romawa, lokacin da Dattijo Pliny, ya lura cewa: In 
aqua sanitas (Akwai Lafiya, a ruwa). A cewar Hukumar Kula da Lafiya ta 
Duniya, idan har bil adama zai kula da albarkatun ruwa, yadda ya kamata, da 
tabbatar da kowa zai samu cikakkar damar samu ruwan sha, da na tsabtace jiki, 
da kuma na sarki, to, za mu iya ceton kusan rayuka miliyan ]aya da dubu 800, a 
kowace shekara — musamman rayukan }ananan yara.

Jerin sunayen cututtukan da za mu iya rigakafi, za su yi da]in karantawa. 
Wa]ansu daga cikin manyan cututtukan duniya, suna kan wannan jerin 
sunayen, har da cutar gudawa, wadda ke kan gaban cututtukan dake }ara 
kashe }ananan yara, fiye da }wayoyin cutar }anjamau,HIV/AIDS, da tarin huka 
da zazza~in malaria, idan an ha]a su wuri guda. Cutat ta gudawa, ta ha]a da 
kashe duk wata ~arkewar annoba, irin kolera, da zazza~in typhoid da kuma 
atuni.



Cutar gudawa tana da wuyar sha’ani, ga rashin abinci mai gina jiki, wanda kan 
jagoranci mutuwar ]imbin }ananan yaran da suka jikkata, da yawan zawo. 
Sauran cututtukan, dake jerin sunayen, ba su kan bayyana ba, kai-tsaye. Ciwon 
dundumi, na daga cikin manyan cututtukan ake haifar da ciwon makantar da za 
a iya warkarwa. Ana iya rigakafinta, ta hanyar wanke fuskar, ka]ai, da yin 
amfani da makewayin dake rufe, tunda yake }udajen dake ya]a }wayoyin cutar 
ta Chlamydia trachomatis, sun fi sauka a kan najasar bil adama.

Cutar fitsarin jini, ko kuma bilharzia, na ]aya daga cikin }wayoyin cutar dake 
damun mutane miliyan 200, a fa]in duniya, wa]anda rabinsu, suna nahiyar 
Afrika ne. Ita ce, babbar cuta, ta biyu, da ta fi karya tattalin azikin mutane, 
bayan cutar malaria, amma, }wayoyin cutar dake ya]a cutar, najasar bil adama,  
sai kuma sun kai ga cikin tabkuna, kafin su yi tasiri, (ana kuma iya rigakafinsu, 
ta hanyar tsabtace muhalli, yadda ya kamata), kamuwa da wa]ansu }wayoyin 
cutar kua sai ga dodon ko]i, (wanda ake iya magancewa, ta hanyar inganta kula 
da ruwa), kuma bil adama, na kamuwa da }wayoyin cutar ne, da suka shige 
cikin fatar jiki, (ana iya rigakafinta, ta hanyar rage kurme, a ruwan da ba ya 
gudu, da aiki a cikin ruwa, da kuma ]ibar ruwa, zuwa gida).

Shirin na In aqua sanitas kuma na fuskantar wa]ansu manyan matsaloli, na 
{arni na 21. Gine-gine, masu ]umi, da kayayyakin zamani, na barin halittun 
cututtuka, su girma, a cikin abubuwan dake ]auke da ruwa. Wa]annan halittun, 
kan rayuwa, a inda ruwa ke da }azanta, amma, wa]ansu ma babban labara ne. 
A cikin watan Yulin shekarar 1976, an gano yawan mace-macen da tsofaffin 
sojojin Amirka suka yi, na da ala}a da wata halittar }wayoyin cutar da ba a sani 
ba, a da, wadda, daga bisani aka sanya ma ta suna Legionella pneumophila. Tun 
kuma lokacin, aka fahimci ~arkewar ]aruruwan cututtukan tsofaffin sojojin, 
dake damun har mutane dubu 18, a kowace shekara, a {asar Amirka, ka]ai. 
Sauran ha]urran suna abkuwa ne, ta }-ananan }warin dake }ara rayuwa a ruwa. 
Wa]ansu kuma daga rashin narkewar abinci, a ciki, wa]ansu kuma daga sha}ar 
iskar wa]anda suka kamu — alal misali, sha}ar iskar da ta gur~ata tururin 
ruwan na’urar wanka.



The list of diseases that we could prevent makes 
for impressive reading. Some of the world’s greatest ills 

malaria combined. Diarrheal diseases include the killer 
outbreak diseases like cholera, typhoid and dysentery. 

which leads to the deaths of many children already 

 

of preventable blindness. It can be prevented through 
a simple regime of face washing and use of latrines, 

disease that affects 200 million people worldwide, 

A sama: Mazauna Birnin Harare ne, na {asar Zimbabwe, suke ]ibar ruwa daga wani fasasshen bututu. 
Matsalolin tattalin arzikin }-asar ta Zimbabwe, su sanya duk wa]ansu injunan samarwa da bayar da ruwan suka 
lalace, wanda ake tsoron ~arkewar cutar kolera. ©AP Images.


