Co-benefits of climate change mitigation from innovative agricultural water management: a case study of corn agroecosystem

in eastern Canada
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Climate change has been posing a significant threat 1o
global agricultural production and food security for
widespread land degradation and waler scarcity, whch will
restnct the potentials for increased crop yieids in
the future (FAD. 2016). The agriculture sector in castorn
Canada may be allectad significantly by Ithe impact of
chmate change. Loboll ot al. (2008) projocted that yislds of
magor crops, bke com, wheat, and soybean, could decline

modestly by mic-cantury but more steaply by 2100 under
the reduced precipitation and fimited water availabidity,

!

nclading cimals change mitigation” M and Rassinged
2007). The rcomporation of co-Denelits has Moduced a citcal
path 1o actveve the dusl goais of reducing GHG emissions and
polknants with lower 0ot and hus sgrificantly change the
ORcome of S0onOMmic Asteasments of he GHG magaton policy
(Urge-Vorsatz ot al. 20%4). Accordingly. £ & essentiad to analyze
and ovaluate the co-Denafiis %o oblain further mothvasons and
noerdves for potential adopters and poloymakers amde Mo
chimale change mitigation benefls In mplementng an rrovative
agrouliural water management system In castern Canads
Conseguerty. the otgacive of this study & 10 COnduct & quantisive
Svalustion of Ihe v of co-benaits rom The Implareriaton of
novative agnodliussl waber rmanagemanyt Dased on & case study
for e com agromcosysiam n sasten Canads
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- Study sito

The study farm in St Emmanusl (Coteau-adu-lac, Duebec)
has a total area of 100 ha, and the study field consisted of
42 ha Annual cropping production in this study farm =
mainly corn (Zea mays), sporadically allernaling with
SOYbean and peas. The conventonal e dramages system
was installed i the entre farm's study feld as the Base
technology. The system’s tiles were placed appromately 1
m deep from the ground surface and spaced 15 m apart.
Whereas, controbed tle drainage and subsurface irrigaton as
e BWMPs. which consisied of & waler level control
struchure 0 adust he water table In the growing season,
working m half of the whole study field (Madramootoo et al.,
1993). Whan the soil is saburated during raadal. the wabter
el can Sxceed the haight of the stoplog and arain waler
Nto & deoh for the water resernvoir during he dry panod

+ Economic analysis

The cata for conducting fmancial analysis regarding ™he
adoption of BWMPs contain three primary categones: (1)
Ivestment costs for implementing the waler management
system . (2) Reverues based on crop yield and peice. and (3)
Operating costs rvolving nputs and feed costs.

+ Environmental impacts analysis

The anvironmental mpacts of BWMP in this study wore
estmated usng a Life Cycle Assessment (LCA) framowork
for both fechnologies ~ BWWMPs and the Base tochnology.
The objective was 10 compare and evaluate the co-benefits of
Tese WChnologies

In Life Cycle wentory, input and outpul Nows of product
systems are crested and messurad n functional units. gt
fows CONAIN Te MAANAN, IHSOWDRS. ANd OUIVAION Pracices
of com procuction. The output fows manly INChade emMSEons 1o
sl water, air from fortizors. nuinents, and pesticides dumng
the growing season, asde from he amissions generated from
puts flows. The fnal resuits of the LCI are reported by 1-tonne
Corn gram with & moksture conlent of 15 % & the orage.
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* Results

Table 1 ustratos a summarnzed co-benefts per heotare of
BWMPs in comparison with Base technology for a
CONBNuUous com production sysiem dunng the sysiem's e
span m castern Canada. The change of net present values
of investing in BWMPs compared with Base technology was
$98 B4Ma n Canadkan dolars in 2019 This value caloulating
with tho ervironmental benafits §128 72/ha resulted in a total
co-Denefils valua of $227 56/ha. Although a producer will not
intermalize the anvironmantal boncfts as private economic
refums, policymakers must be aware of these co-benefits
and consider them in developing polickes for the adoption of
tho BWMPs.

Table 1. Summaraed cobenclts of BWMPs compared with Base
r a cortinues comn production sysiem In eastem
Cancts %)
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+ Discussions

Since co-benefits of measures 1o mitigale CHGs are
composed of economic bonols as well as environmental
benefits, the commections between these two sections
can be vital 1o the value of co-banefs. On the one hand,
the farm-level economic analysis indicated that BWMPs
was a more desirable allornative when compared 10
the Base technology. On the other hand, environmental
benefits as public net bonefits ware found higher than
private net beneMs from farm-evel. In this context
although there are varations and uncertainty in the key
factors associaled with the mvestment in the innovative
water managemant practice, the controlied drainage with
subsurface irigation system proposed in the purpose of
GHG omissions mitigation In the agricultural production
show desirable co-benefits 1o raise the aftention of
docision-makers and thereby 10 encourage the adoption
of BWMPs as a cimate change adaptation strategy.

This study ermgioyed e value 0! co-benells sssocited with 1he
sdoption of WP (cortrolied Ve dranage and sub-emgabon) by
Ihe procucsr Yor com prodecion in Qusbec I paricule. wo
MO 0f valusion were uied Peve Ore Mo sosdyss hom
Producers Paripecine o meature T Drvale economic value of
the BWANP, and Lte Cycle Assscameant ([LCA) which mias uied %
Mmekiure the anvronmenrtal Denefits of e IMglemeniaiion of
BWMPs compared with a conventional free dranage system. The
1ot co-benelts of the BIWMP: can bo calculated as a sum of the
change In net present value plus the raduction in eawbonmental
costs hom retrofiting conventional roe e drainage 10 BWMWPs,
which was estmanted o § 227 S6ha

The esistence of cobenafits, pamicularty those resuling Som
duced A0Wre eNWONMaMal MEActE. Makes & Ccace for the
provison of noortves  In concluson. asde from GHG emissons
mitigaton, Innovalve waler managoment S0 generale eava
values theough Te evaluation of co-benefits. Under e progoction
of chsale change. which poses a Preal %0 Crop producion n
castern Canada. adaping agricubural waler management %
cimale changs by adoping BWWVPs s of Increasing nacess ity
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