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Wesary ufdadal (climate change), 3icdfeids I7aff (extreme  Figure 1: Top: Smoke rises on a winter morning in Ahmedabad,
3 o o~ . . on of India’s non-attainment cities for health based airquality
heat) a1 UGuuT efduifeidh gaTeed (public health) standards; Botttom: Rising temperatures are leading to

%m?{q—gggg L_rﬂEITBBTTsPSET(fossiI fuel) D ABT T increased demand for air conditioners and cooling.
TR P ST gIAIBIED a1 YGHUT b AT~ 2Tel doTefel —
BT3RS Icdiutel (emissions) E1dT &, Uil df¥dh dTdaTTel
1 Feld g1 8ffed o 3rcdfelieh I7afl, Uged & & dgcayuf
TATERI AT T BIEUT Falcl g, Tl 2019 H BITHIT
47,000 2[&G3Td 3ehTes g Il (Deaths) T obTdel Zall
81e g faeIsil o 3re]dTe, icadny ufdddal affasd o
dTffes 3fiddd dT9eel (annual average temperatures)
@I 2005-1976 & 3fTd b A& 2080 &b Celdh ddb 2.4

oC (39789 4.3 °F) de&l &bl g Ad-uid dfdh dIuaiiel
3 gfec g1 2t g, SN ol qudt(aftor) a1t & geferd geen
T AUl &dreed eildi gl

Tge sherelere (Tfe) arcafees It & 2aeed ue gid
SEITd I 2Ted Gl &, TTell b 3fTed b picsaT Terelal
@3Tel (India cooling action plan) 3 GeIfgT I g2
glosifas 2019 & S 6 Ufderd aredia ufdard! & grd T/
ol Elol T 3fo{dTeT I ITT T# 8{Ted ALDhIE bl 3oldTTol
g fab cer afg 3 plcsar obl oIV gles &b auif (2017 & 2018) bl
qedell 9 2030 A 316 el §6 Hobdl g P d6d dIdiTel b
DBIIUT afed 3 T/l & ST faTast bl 3udeT uges & &l §6 : i, i
TET &:° 3TC 8Med 20T, oTdIehe Ui SHulf (STdl ol IUTT NRDC (top), Jerry Wang (bottom)
ool b Gulld, UftaTed geiet (fossil fuel) W1 TicsTahe T/t ol Sadl AT ol deldl ¢dl & - dl Ug EIddelldh arg YGuUl &b I
3cduiol bl 311e 96l &obdl § 3¢ icadry] ddhe bl 3¢ off Tede doll Hobd 2l

3fcafelds dTdeTel & 3{eaTdl, a1 UGHUT (outdoor air pollution) 8ff affed & ETduifoleh EaTeRd U #iTdl |lgl SlesdT &1 il 2019
& 3fofATfeId 980,000 3T (deaths) T hIZUT gl & Uid Gel &l dlftfcs Whigal Ulfédpese died(particulate matter) PM2.5,
ad a1g YeyuT &de 3iefde 91.7 ug/ma3 &, ol eI arfas PM2.5 a1 UG oT bl Sl 40 pg/m3. & Gllat & ifelds i
Gl 81¢ 3, dfes UTae il i hides & Uichel & glal dled a1y YeuUT 312 3enfatch Ifafafeiat & ohreur g2 &M 169,000
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37ehTes 3[cg Elcil gl° 3Ted o Gel 8¢ & TaTeRrd & fe5T glfotobledh aTg YU &b &g ol chdl dhdal b (5T Toh 2lgdy Yalef
el b ST 2019 F UG eI Zaess a1 hlfchdl(alereies dradtel Tae YIITeT) (NCAP) lsd(should be in hindi) fasdT,
faely &u & 3of ergdl o Uil 376ft dob PM2.5 dT UGuUT & fe5C National Ambient Air Quality Standard (NAAQS) UTed STgl
@ U g

81Ted J1 a1 UGHUT bl ohal dhdal &b 5T BlIdes & Toad fautes! Tl & Icdifoid g1d a1 IquuT bl chdl dheoll 8ff Tah dgcayuf
Tooflfd 8, 51 deg o 47 fauiest Te 3iefdel 34 I8l & Tes 28 g2 Hgwayuf Ig g fdbs affed &b 12 IgTelIel & (3gdrerdie, Hdg,
U, SIcspIaT 3112 31a3 TTeleien> 10 fAfTe) ) aTg YGHUT bl aulg & 2005 & 2018 & 1 BIth! 3ehl g g8 &l §e
3IhTcs I[cg hT Th hIeUT T YGHUT H ecthe-8Ts - 3HThelss ol daldl &de g1 dTg UgyUT &f dethe-8lg - 3aess(sulfur
dioxide )& TGd &ag bl hIZUT I 31T Bl & Tcsd Hull Tl 3 2016-2007 b AL 50 Ufderd dfes 38 a1+ 2022 &,
81Ted & Hulf AT of 3ifelds BT Yol sTdldeufta SHuif bl IUERIAT b HIEUT P DId & Tcdal dle> power plants
(Fu ge) faTT IcdTcel ohl dhdf chial bl TTuTall chi BT hi s

2I&dt &2 ue gid S131 il ITvTa1 Hen

ITUch UdiTel U 8Ted o a1 UeHUT & &dTe’d e Sichellel & faedd 3ieldflell & STdulg, erge-faferse weleisdl, Zareed

3¢ dTg UCHUT Ede & ST bl IULNIT chedh ST &de Ue S Ede! ol chdl dheal & efifAd e g1 Cell 3iaeiers] ofl of
dhacs dTg YGHUT &b ZaTeRd YT gld Slareflol bl GefdT 8, diehl Wiesare] aTelel uidl o ufidredt geief (fossil fuel) & YaTaT

& Pafl oot & a1 Yy, Eaee, 6d dIvdiel & fades felfd- SRITIhdl YeTel cheol o fehC Teh Agcd YUl UaTTuT g1 ohdll g,

T a5 31e]dpes 312 erdTel ofifd3il &b [T Toh dToigd dob Uclel dhedl gl 3igdrardre, Uffdfl roxy I[uieTd ol T 2Ige, 8iled

& 132 (non-attainment cities T 22l 3 & T g il dddilel Zaed- 3Tefd a1 I[uTadT T & 3ifeids &6 Uil are
UGHUT A3 b1 ¢ el ob [T NCAP el ol UTed el b 5T oI AIA6T3H bl BI9] ahe 28 &l AHEATIAIG 91 elde
qTae Wi (el 1, d10), elge & 91 &8 3 e d g, ol el & dad YeTol hldcd d Ucsol ales fautes! el o & Tob & (1934 A
hrfed fabdT) | 3IEHGTENG Clde Waic, 2Igd 311 31Te UTe o ohg ad i Fad faufe3t obl o9 @bl Yel chiel ob ST fdedle o b
TICUT & I[oTe TYohT 17

Figure 2: Left: The Torrent coal-fired power plant began operation in 1934 and contributes to air pollution in Ahmedabad,;
Right: A woman in Ahmedabad painting her home roof with solar reflective paint in 2018.

(Credits: NRDC (left), Mahila Housing Trust (right)).

UftdTedt geref U folefed, are UGHUT dhl STedTC, Ueld gle Tarlel Whlel, Uds odTddh a1 UgyUT folvrerefl, gafelarel siie
ZATERY GiIfeal e euteflfd (health risk communication strategy)'e o d1eid &, 3i1¢ 2lge ol dTduifoioh eaeed & Fele
ool bl &R S Tedd SHEHTANG SedTy] Ufdddel o ST (2d7eT 3¢ 3fofcbesel) b folabe 3rafe) bt a1y I[UTa 3ie
TRy w18fl bl Uiidl & ST T 3fTeef 3aere velel dhed gl
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SAGd1Y, FHof, a1 I[oTa e areed faehasi &t Sia

RIS e 31 fAEITSTAr o eel Udh 3{d:faud JATs{eIT fAesyuT T 3(Teuiel dhed §U, §aTel SId of 2030 ddb 3fgderdle
& Torfad siesary ufdddel(potential climate change) 2dal (mitigation)3MTe 3igidbesel ThIAT & aTg I[UTerT 3iTe e
TE-B18{] BT 3H(dTeT 3ITTATI EHol 2Ige B &de U ] fdsd Ul dchel dlcy ¢l I8y Sieffad 3foferet obl wiig - (1)
3fEITCTdIE & DI & T3al dles Tlee UTde Wi & a1y YquUT & Icdiutol &b oI uT & dTeddT & Wesare] UGHUT ohl eldfel
(3l 2, 9TC). Tg Tob fecvdey ufdeed g, adifcs clde 3iie elgdl ol & f&dd 31 power plants & A1 YGHUT &hdT cheol]
3{1e 3 ld TR W Bl A dheol bl Uges & al Urelfddsdr ¢ off 2l e 3112 (2) elge 82 3 &8t &di(cool roofs)
TIET ATENSH & fdedTe & HTedd &t AT e b 5T 3reldoesel (A 2, TIC). T Tdb Tl HATETS g Gl Te) aale Ug
gatele eava(indoor temperature) ol chdl ddal A I1GG dhedl & 1T eigdl Tae Ut/ & fobt 3uaflar bl el aTest Hulf
T AT BT Tl dhedl g

& luiore & gIeT a¥ 2030 ddb o Gelfd &1 tiesdl] Ufdddel dATEeT o 2lge-odTdl arg I[uTad 31T &areed c1afl ol ool
BIYT| gATET TaT of gof FaTTelell &b o I[uTadT eaefl edreed Yafdl obl Ydl &391el & fT diges (A 3) ol uiiel, foierdl
particulate matter (PM2.5) g 4T dhfe.d fabdT ITAT, Uit 8Ted & NAAQS & dgd faidfdd a1 Ughdh! o & dad FHddsldh
T UG B

Figure 3: Flowchart depicting project model integrating projections of climate warming in Ahmedabad (orange box), energy
supply and cooling demand and monitoring data (boxes with blue outlines) were analyzed using a health impact assessment
approach (purple box) to arrive at air quality effects on all-cause mortality in the city in 2030, relative to a 2018 baseline
(Credit: Limaye et. al (2022)).
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gt Agafl et o aiTecta IwTchicdefia dietdt fasilel &eriTel (IITM), T[oTeld ToTufl f3erd Ug doluidic el (GERMI),
fesah gol tI3selal 3ith S3d/EfiRdd ecicee 3Tt Ufetsah goel-ITefflaliTe (IPH-G) 312 oiaee fRaiel 3thd Br3fde
(NRDC) o faeIyat enfde 2

GERMI & SHuif ofifd faelesit of 2018 3¢ 2030 & 31gdqIaTG ol fSuicdt ol 1T BT 3ieldTol I, T S&d gL
TIe5aTe b T3 glol, TTaleiesdT gies; 32 3M1ffdh faedTe o dhIeul TUT chalelfoll ol AT dcal hi 333fic g1 5T Claf of
STdaeufla JHulf efddl & fahrd 3l &l and Uddl (solar & wind) Zidl §TeT UeTal chl Tilel aTedt fdules! o &l uilaredt
Belel & 3ol fauicst bl dcosal b 3iderel Ue aff faxre fasan

ITM & a1 I[UTerdT dsTTfoToh! of 2018 b feST a1 I[uTadT (PM2.5) TolTeToft ST TahA fabdT 3i1e 2030 b & 3esIT-3es3T
qfdeed o ST a1y IUTard bl Alges ddTe fobdr:

(1) Toh IdATT- AT Ufdeed T, 3gHCTdNg elge ohl Hulf uided! ol Yel dhdel b BT 3Tl hIded & Tesal dles
&[Ffc5 power plant per fSUTe3t eid7 U S84 3ifelch foiefe ded & 3ite 6t wdl(cool roofs) (ol 5 Ufderd ©d e
HAIH & U2) & fdedre b ST ohig dbIddTe ofal dhedl &, 31T (2) T ddch el 3¢ 3igideael ufdeed fAefdl erge
STcflopeufta Huif o d1el Hfiarest geief elfch Bl deesal & [T FToldd dbIdarg ahedl 82 I[uleld & oidideuftd Sulf efadr
& fAchTel b1 CHd EC Teh YeldlolId oifasd, 3¢ 3Ucser] SamTed!) bl Bd & &rel bl 20 Hfderd thag dhedl & BT el
B & BIdchd Bl fdede dhedl gl

NRDC 3{I¢ IPH-G & ATduifelch ZaTeRd dilfelchl of 3igdTardie oioTe folTd & 3HTeMea(d 9jcg &g Sl ol IUANT fasdr, 2018
311¢ 2030 P ST TeTdidT fofdiTol faobfdd fahdr, 3iie eI o dgd 2030 3 U 2lge o areey YaiTdl ol 3fofaflol
BJTTel b fST IITM 12T faahfald fahT ITC fafalost a1 IuTadT 3iclaTTell ol faeassuT fdsar I7aT difds 2030 & IddTd-
AAT-ATHY UfIeed b dgd 3¢ sfasg & eratel 3{1¢ 3ojdhescl Y AuTgd HAe>ard HaTellel ob &Tef Tareed UaiTdl ol
37e]aTTeT CITTAT Ul &bl 2030 & 3ieidTlold e YaiTd 2018 & Tob laTlod dTe] I[UTerdT e 3%l b &Tdef 8l

& forem:

S 37T & folsh, foletapl ATier offd ST I 8, e i-adifald daflfelad UfdnT Beldlddaldcds fodrd: gol 3 3iidel-
Taad o5 & U & Iucef gre

viesary ufdadet 3ite Hoif &t arion

g FHull [decyuT & UdT gcsdl ¢ fab 3fgdierarg & effdeel (cooling) UeTel dhdal o fodT FHulf bl il
2018 3¢ 2030 b der 5918 falufefl &1 dehdt & Trelfas “elge <hl 3iTdTcl 8.5 & 9.3 I ddb d6 Uildl &
3¢ TesdTg & I13f glel & aTftieh 3{Terd drdeTef 2018 bl desell 3f ot 2030 9 0.8 23t Afcdiaes dob &6
CATdT g1 gTesifab, I[oteld 3 Huif oh 3HTYfd o ST oTdTahevfiar SHuif efetdr 3f 31 3rafe 3 uid et Jfes it
3HIE &, Uil 2030 db aididheuftd, Jie-uflared Serel Tdl & el ol 3T Hull (AT UcTel dhiell ,led
T T Ufdaesal (national commitment) T T8 g2

s TSI Bd e & 5 & 20 Ufderd dob 681 ©dl & fdedie & 2018 & 2030 J effdcdel SHuff ot aTiT
3 0.21 ¢erare/de (Twh) bl adft 3Meafti ag FHuif §ad 017) 2018 TWh) & erge ol csarg ufdddel &
Qfd 2030 o HfeSIT &1 AT I e bl areute & 3ifeied gft; effdesel Hulf obt a1 o whafl T 2fafes
DI & Te3al dTes fduTes! Sdel & 191,000 FHifEds ol el STg3iToRATSS UGHUT & el o 9eldad 8,
fI2TohT Icdiutel 81.4 AT Bice UGl o aeiae g
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a1 &t IoTaaT

ITM 3TTge328 9 JUIT AT IC ATy folvTeTefl ST & Udl Tesdl & fob 2018 9 PM2.5 T YGHUT bl

e 3fIeTdel 71.04 ug/m3 &I g aTe YeuuT ATefc39T & UdT Tesd g fdb Afe erge 2030 ddb hlg
TIosdTg Ufdddol & HATENS &b [ehC ohlg sifdfdch HeTellel ofal chedl & (SUTUTe-Uie-alelled Ufdeed)
(business-as-usual scenario), 2T AT IuTad o 3ie Fierae 3Tevfl, areifds aTftfes PM2.5 TeyuT
e 75,18 pg/m3 dob 96 UTdT 81 g faudld, Afe 3gaTerae aToigd awed Hulf 31 ped &b foharail
(erdTst 301E 3folcpesel Ufdeed) ol fobdlfodd dhedT &, dl aTftias PM2.5 AT UgHUT 2018 & &ie &
(010 pug/m3) g, 2030 3 70.94 pg/m3 &1 ATEI Tg e 3Hefl oft 40 ug/m3 &l eregia anftias
PM2.5 T UeqUT &fiaTT (NAAQS) & ShTthT FHUT &, chfdhel 3 3rafel 3f erge o 3TaTar 3iie eftdcset FHull
ol 9T Yol I 3foidTfeid Jfes; T €Tl H 2&Id €L, a1 YgyUT 3 dfes; & Sloil 2018 & 2030 dcb Th

Hgcayuf UfduTaH gpe

Ry

2030 9 a1 YGHUT ATITZ-ga1el bl deg dofld Sidch efdfe 3¢ 3ieidesel Ufdeed & dgd gdlel PM2.5
& aTERY YBiTdl T 3ieldTlol 39Tl & fST dfcifthed AT Ug Tallios el MTef-chadfeic! Tiderd,
BenMAP-CE®, (fd 7 4) T 3UINT dhddb 2030 b T erge ol 3fTaTal o 3oldTlall, dcdTgol Sareey el
3¢ AT YSuUT Uie EaTeRid fasTTel ob &Ted bl Ty I[UTad dATgfesaT Ufeumiatt & arel ol Toh ZTfid
T IUTad EaTERd YiTd Aeichol 3UcheUT ol 3ULNT ohed §C, Bafol UTdT fdb erdfef 312 3isiepesol
BT &b TTY I[UTA T8 & UfSUTETEdEy 2030 A Y2 28 o oTUTe Hdl &Il Ufdeed hl qedell ot
(arsft faratr fasedt sifdfdch dhed & fossil fuel TolafedT ol dd deal AT cool roofs T fAedTe el
f3T) 11,414 A I HAd-hTeUT 3hles HG Eldt &l

D 37ca1dl, 2030 Ufdeed] & [T gdiTel eareed disfe3a7 oft Uafeld dhedT & fob 3rgdiarare arg
IUTET(air quality) 3 Seme & feT 3¢ off 3ifeich HgcaTahia & & 32 8ft 3ifdich Irgeayuf eareed
T8 YTt e Achdl &1 eeTed &Y & 2030 b ol o, §aT 3idTel 3911 ¢ fob 2lgg 2030 db dTesIall
9,047 6,510, AT17,369 3fchTcs I & & &ehd g Ufe NCAP 58, NAAQS TidT, T fa &dreed avaef
PM2.5 a1 I[0TerdT féenfeicer (WHOAQG) Shdfel: UTed fohdT Hildl & (fad 5) 1

Figure 4: Data components integrated in Benefits Mapping and Analysis Program-Community Edition
(BenMAP-CE) (Credit: NRDC).
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Figure 5: Key air pollution and health results: BenMAP-CE input air pollution values (blue bars) and health effect estimates
(orange line) under 2018 baseline, 2030 business-as-usual (BAU), 2030 mitigation and adaptation (M&A), 2030 NCAP
(National Clean Air Programme) attainment, 2030 NAAQS (National Ambient Air Quality Standards) attainment, and 2030
WHOAQG (World Health Organization Air Quality Guideline) attainment. Health effects are for each scenario compared to
baseline air quality for 2018. For avoided all-cause mortality, negative values indicate excess deaths in 2030 relative to
2018, positive values indicate avoided deaths in 2030 relative to 2018 (Credit: Limaye et al. 2022).
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&I a1 (clean air ) & 1T S1311 (health benefits) & 3T el & BT TH SULHT

ardifas TesdTg Ufdadal (climate change), 3fcdfelds I73fT (Extreme heat) 311 T uifelos ZaTeed (public health) o5
5T a1g 9euUT (air pollution) & &S 3TTEl 9 13 EU &, ST SfaTersT oft €1 8¢l 31eddel & UdT Tedd ¢ fob #Ted ol
Atared gerci(fossil fuel) & 3f1e dufl & 2a<ed Hulf (clean energy) o1 32 & WTal 3112 81 &dl (cool roofs) o HTETH
& 3fcafeleh T 3fefebedel (stronger heat adaptation) & HTddh a1 UGHUT Tl chdl Theal, 19Tl bl Gl 31 Sae T&iel
3fl¢ Wosd Ty Ufdadal (climate change) ! §@Tdl ol dlcd ohidol STS3HTTRATSS UGHUT bl dhdl dhdal A G fdes chdl gl
Hosdlg (climate), Fdif (energy), effdesst (cooling), 8ffd 3a2UT (land cover), a1 9&HUT (air pollution)3ie STt
dTERY €T (local health data) T 2MTfA dedb, gdlel Uil SUTUh ATSIS3IT Uesfd (the comprehensive modeling
method) B &1 g, a8 fafelest feifdat & @ITsftd a1 IuTad (local air quality) 311 ZaTeed &g-o18il (health co-
benefits) BT 3ol BITTel o 5T YA gl &1 folsht TdTd & fob erge-addid WesdTy Ufdddal famellel (city-level
climate change response) 34T faldbe 3dfel (near terms) 9 dT I[UTT (air quality) 311 ZaTeed & fST dgcayuf
E-51f UGT ohe ahd gl

FosdTg (climate), Fdif (energy), a1 I[UTAT (air quality) 312 ZaTeRd ST (health modeling) T gHIT ohaT afTed 3f
TosdTg Yfdadel FTeNe (climate change responses) & 2RIT6{1d a1 I[UTerT (local air quality) 3¢ &aTeed Eg- el
(health co-benefits) T 37e]dTTel 39Tl & ST #Ifd=I o 3edel & ST Teb FThT (blue print) UeTel dedl &1 5 ddg

& eNel & HAoldl bl Ug HTelal 3 dTcq faies Hobdl g fab 8fTed o TicvdIg hIddlg dhdl &t gdl Uelel dhe dchd! gl Ig fled
& Sfifcrdt o gareed fafgdrell ot geTel b off HoTgd e dbdl g ol Hulf IYANT 37 I I[UTad bl Yafifdd ohedl &, el
fob fedT B3I Tarelel W3TeT (Indlia cooling action plan)?, Wesarg Ufdddel (climate change) U dddh 2Tt thatdd
@odele (United Nations Framework Convention)® & dgd 8fTed & uicadld] Ufdddel 383, 3i 3191 TG eaees arg bl

Brdfoadel dIfehdl (implementation of the National Clean Air Programme)* dTg JUTadT 3 gefle & T3l T 3l
3l Ue g1 folsaht Gaf 812 3f tiesary SaTelell dhl delol b [T aTeeid ©ed dab ol AuTgd hed gl
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sfifaora ueraref

1. 3rcAafele UquuTHTel oftared Ferat (highly polluting fossil fuel) & fST sididevfta Fo1f (Renewable
Energy) @i Ufazfdd weet & Heleared o1 ST gl &:

STesd T Yfdadol erdtel fehdTC Tl 8fTed bl Hull YUTfesaT bl wilaredt geief (fossil fuel) (PTIHI, des 3112 I1e) TeaTol &
T2 @edl & 3¢ &le (solar) 3f1g Udel (wind) widt sfdiaseufiar Suif &idl (renewable energy sources) b 3ffeloh IUTIT
T 31T TGl &, ergdl a1 UGHUT SITeT3l BT dhdl cheal 9 AIGG dog dchd &l egd! faedTe & UTel thIdcs & Tcsal dTes
T3t Sulf wel & Icefofol Ue dgde fedauT foldhe safel of @ITeftd Sce e arg I[urdd 3ie areed i FeTe hedl g, ol
o1 AfYh STedTy i fede heal 3ie AfYh druaTe] gies; ol effall chedl o off I hed gl

2. 3TN 2reEe 3HS[Hdal AATEN &b B13il &t a1 ferfRa we dba &:

ey of ol &dbol dTey Wead g Ufdddal o UafTal (unavoidable climate impacts) & fST @I ol dgde &9 & ddTe
ol b fST Hesdry Ufdadel 3ofdpedel SaTele] chg Udble o 181 UeTel ahe 2iahd &l 3cTgeul & BT, sfcafdd et i
Tfaffe FACT & TRy HAIES ol ohdl dhdal b [T, #Ted df ohal BIId dlcs! a1 Bd (cool roof) Tiet WITeT ohi ZRTuaTT
o1 AT Al 8, TS SaMTedl ol &1 2ol o 5T FHull chl VT ol dhdl dhedd Hull bl aad ol o HAGe fHe Hbd

g - T fduiest 19 (power grids) UE dolld ohal gld & 31T T3y Hull & faes aff TTd Eld 1 3Hojdhcsol SATelall ob
BIAfcadel BT 3112 BT8fT b 3iichedel el o 5T Td JoTch ZRIToll oY, TaTed delese 37 Tareeiy dadotlt
A T HTdhesal dhool & [T 3ifelds Zeersl dheal bl Tdeddsdl g

3. amed A fAvfadmafsi &) Teany sie FHoif sfifaal & a1 I[uTasr 3iie Tarey airal ue fa=me &ea afze:

8iTed & 1Y UGHUT & &areed YaiTdl bl 3feldTTol c39TTal aled eeRITUd HISes ol JULIIT dhedh, eNefdrdf eaTeRd-agall
Sfifera o erarelst & TSt &Ted 3HTeme ol Holgd e dobd &l ofd Wesdly, SHuff, Ufedgs], I 3o udfaeufia sfifaar
U2 faTe fasdT ST 28l &1 T 3UTT ol 28T &l, dl ege ZeiTefld dTe J[UTardT 31T ZaTea 8T bl f[decsyUl dd didhd & dlfdd
DPIdfeddel eIV Pl 3T fGTT TT ddh Wil a1 I[uTadT & Hefdd edreed yafal o ST fiddicne

4. siafdaaes R BT TTRY & (AT AGAR] Tae) &l HH Heol & adldl ol Ugdlel de Tdbd &

3idfduden <ia fafeloot fawd &7 f 3foferd 3fie faelvsiar & lefifedd gidl €, 3iie <teT o deedl, wITefiy Sfifd faafarsi
311e ATYh I bl &HlEol D ATUh 3de Ualel dhe ddhdl g Tiesard], dTe] I[UTerdl, FHuff, sleTdifedehidr 31T gareed
ST 31T JATScH ol TehicheUT elfelchd 3l ol Tl faeesHUT bl 3HThIe Gol i HefH Toll SehdT & Uil Tifeed JuMfesdl bl
Sgde &9 & celfd g1 ieferel shleeumafl, efteanivl s 3iie Ufdsarait o1 ureqell &u & Yedre ddal & searg ufdddel
31T TRy FTelell bl 3ffasT 3 3ifelch erfchenest & & Jeldl ffe dadbdl gl

This work was supported by the Wellcome Trust [Grant 216093#/2/19/z].

CLIMATE ACTION IMPROVES HEALTH FROM CLEANER AIR IN AHMEDABAD, INDIA | PAGE 7




adgarft s e fAug &

NRDC

@

INDIAN
INSTITUTE
of PUBLIC
HEALTH

GANDHINAGAR

ESTABLISHED BY GOVT. OF GUIRAT ANDPHE|

Sigee fRdtd fRtbed difae (NRDC)

T 3T Udfaeul &9reef g et 3 fafesdet & 3ifdids deed 3iie siieicargs] &dfefos §11970 &,
gaTe daTlfoiant, aechlesl 3¢ 3o UdfaeuT faalvsil of GfoldT & Uldhfdch Eaelell, didulfoids areed
371e YATaeuT ot Zefl o fehT bl fobdl g1 NRDC Ech 2Tvd 31aifehl, Tiel, 8Ted, dhelel, chcel
AT H DI bl g, ATel & He>drd Ufdddiol bl Halfeld oheol, Ydhfd bl Zefl cheal 3ig Taeel
BT 312 HUool HIACIAT Tl TIdT Gl &b AT Af¥dh Uges U Tl ched] gl 8Med 3, Tatafegieft
& Sull 311 TevdTd fedfe-Zeuehd (clean energy and climate resilience) o1 39 §¢lel b
5T UfdadeiapTel deTelsll ug &RITef a9fiarei(local partners) o5 &Tel dhTdt doedl &l

www.nrdc.org
iRTe seieTe it ufsSe g, Michar (IIPH-G)

sf3de Gedicr]e 3Tt Ufeyah god ITeffolTe (3Teamediud-ufl) affed bl Ugesl diduiioloh

oy fayfdenesd gl 3Tsamadivd-ufl ol 3ged felefl (education), Ufelefui(training) ,
3fefdiersi(research) 3¢ sfifd(advocacy/policy) Uges o e & Gl 3 HAY dTeed YUl
@I(Graduate Diploma) IAEd heell gl deITel of Te3Te 2008 o ATduifelch ZaTeRd Udelel 9t
ZolTdahIce fETealdTl & 31Ul Uges od ohl 2[&31Td b BTel 3(Uail ddlesal &[e fabdTl IPH-G 8fTed bl
Jad g8 ATdAfoldh TaTeRd faYfdaTesd g 3 ATdulfolch ZaTged felefu], ATdufolds TaTeRd SldTde,
3IEfeNaT 31T 3{8aTe 3 Icpred bl &g Bl

iiphg.edu.in

PAGE 8 CLIMATE ACTION IMPROVES HEALTH FROM CLEANER AIR IN AHMEDABAD, INDIA




Endnotes

1

10

11

12

13

14

15

16
17
18

19

20

Marina Romanello et al., “The 2021 Report of the Lancet Countdown on Health and Climate Change: Code Red for a Healthy

Future,” The Lancet 398, no. 10311 (October 2021): 1619-62, https://doi.org/10.1016/S0140-6736(21)01787-6.

J. Sanjay et al., “Temperature Changes in India,” in Assessment of Climate Change over the Indian Region, ed. R. Krishnan et al.

(Singapore: Springer Singapore, 2020), 21-45, https://doi.org/10.1007/978-981-15-4327-2_2.

Ministry of Environment, Forests, and Climate Change (Government of India), “India Cooling Action Plan” (New Delhi:
Ministry of Environment, Forest & Climate Change., 2019), http://ozonecell.nic.in/wp-content/uploads/2019/03/INDIA-
COOLING-ACTION-PLAN-e-circulation-version080319.pdf.

Romanello et al., “The 2021 Report of the Lancet Countdown on Health and Climate Change.”

Ministry of Environment, Forests, and Climate Change (Government of India), “India Cooling Action Plan” (New Delhi:
Ministry of Environment, Forest & Climate Change., 2019), http://ozonecell.nic.in/wp-content/uploads/2019/03/INDIA-
COOLING-ACTION-PLAN-e-circulation-version080319.pdf.

Eshita Gupta, “Global Warming and Electricity Demand in the Rapidly Growing City of Delhi: A Semi-Parametric Variable
Coefficient Approach,” Energy Economics 34, no. 5 (2012): 1407-21.

Kalpana Balakrishnan et al., “The Impact of Air Pollution on Deaths, Disease Burden, and Life Expectancy across the States

of India: The Global Burden of Disease Study 2017,” The Lancet Planetary Health 3, no. 1 (January 2019): e26-39, https://doi.

org/10.1016/52542-5196(18)30261-4.

Kalpana Balakrishnan et al., “The Impact of Air Pollution on Deaths, Disease Burden, and Life Expectancy across the States

of India: The Global Burden of Disease Study 2017,” The Lancet Planetary Health 3, no. 1 (January 2019): e26-39, https://doi.

0rg/10.1016/52542-5196(18)30261-4.

Central Pollution Control Board, Government of India, “National Ambient Air Quality & Trends 2019” (New Delhi: Ministry

of Environment, Forest, and Climate Change, Government of India, September 23, 2020), https://cpcb.nic.in/upload/
NAAQS_2019.pdf.

Tanushree Ganguly, Kurinji L. Selvaraj, and Sarath K. Guttikunda, “National Clean Air Programme (NCAP) for Indian Cities:

Review and Outlook of Clean Air Action Plans,” Atmospheric Environment: X 8 (December 1, 2020): 100096, https://doi.
0rg/10.1016/j.aea0a.2020.100096.

Central Pollution Control Board, Government of India, “List of 132 Non-Attainment/ Million plus Cities in India under NCAB”

2021, https://cpcb.nic.in/uploads/Non-Attainment_Cities.pdf.

Global Energy Monitor, “Coal-Fired Power Stations in India,” January 2022, https://docs.google.com/spreadsheets/d/1n1q3RV
VqjE8I01MpmZECviUY9QTSOnwm{f7Sj1y8TIYI/edit#gid=48949133; Vaibhav Pratap Singh and Nikhil Sharma, “Mapping Costs
for Early Coal Decommissioning in India” (New Delhi: Council on Energy, Environment and Water, July 2021), https://cef.ceew.

in/solutions-factory/publications/ CEEW-CEF-mapping-costs-for-early-coal-decommissioning-in-india.pdf.

Karn Vohra et al., “Rapid Rise in Premature Mortality Due to Anthropogenic Air Pollution in Fast-Growing Tropical Cities from

2005 to 2018,” Science Advances 8, no. 14 (April 8, 2022): eabm4435, https://doi.org/10.1126/sciadv.abm4435.

Can Li et al., “India Is Overtaking China as the World’s Largest Emitter of Anthropogenic Sulfur Dioxide,” Scientific Reports 7,

no. 1(2017): 1-7.

Sudarshan Varadhan, “India Aims to Cut Power Output from at Least 81 Coal-Fired Plants over 4 Years,” Reuters, May 30, 2022,
sec. Sustainable Business, https://www.reuters.com/business/sustainable-business/india-plans-phase-down-least-81-coal-

fired-utilities-4-years-document-2022-05-30/.

Central Pollution Control Board, Government of India, “List of 132 Non-Attainment/ Million plus Cities in India under NCAP”

Torrent Power, “Business Areas: Generation,” 2016, https://www.torrentpower.com/index.php/site/info/sabarmatitps.

K. Knowlton et al., “Development and Implementation of South Asia’s First Heat-Health Action Plan in Ahmedabad (Gujarat,

India),” International Journal of Environmental Research and Public Health 11, no. 4 (March 25, 2014): 3473-92, https://doi.

org/10.3390/ijerph110403473.
Vijay S. Limaye et al., “Development of Ahmedabad’s Air Information and Response (AIR) Plan to Protect Public Health,”

International Journal of Environmental Research and Public Health 15, no. 7 (July 10, 2018): 1460, https://doi.org/10.3390/

ijerph15071460.

Central Electricity Authority, Ministry of Power (Government of India), “Unit-Wise FGD Implementation Status and Summary

Sheet,” August 2022, https://cea.nic.in/wp-content/uploads/tprm/2022/08/Unit_wise_FGD_implementation_status_and_

summary_sheet_August2022.pdf.

CLIMATE ACTION IMPROVES HEALTH FROM CLEANER AIR IN AHMEDABAD, INDIA

PAGE 9




21

22

23

24
25

26

27
28

29

30

31
32

33

34

35

36

37

38

Selvakumar Vellingiri et al., “Combating Climate Change-Induced Heat Stress: Assessing Cool Roofs and Its Impact on the
Indoor Ambient Temperature of the Households in the Urban Slums of Ahmedabad,” Indian Journal of Occupational and
Environmental Medicine 24, no. 1 (2020): 25-29, https://doi.org/10.4103/ijoem.IJOEM_120_19.

Pallav Purohit et al., “Pathways to Achieve National Ambient Air Quality Standards (NAAQS) in India,” March 2019, http://
pure.iiasa.ac.at/id/eprint/15822/1/CEEW-IIASA%20-%20Pathways%20to%20National%20Ambient%20Air%20Quality%20
Report%20PDF%2002May19.pdf.

Jaykumar Joshi et al., “Climate Change and 2030 Cooling Demand in Ahmedabad, India: Opportunities for Expansion
of Renewable Energy and Cool Roofs,” Mitigation and Adaptation Strategies for Global Change, July 2022, https://doi.
0rg/10.1007/s11027-022-10019-4.

Joshi et al.

Vijay S. Limaye et al., “Air Quality and Health Co-Benefits of Climate Change Mitigation and Adaptation Actions by 2030: An
Interdisciplinary Modeling Study in Ahmedabad, India,” Environmental Research: Health, 2022, https://doi.org/10.1088/2752-
5309/aca7d8.

Joshi et al., “Climate Change and 2030 Cooling Demand in Ahmedabad, India: Opportunities for Expansion of Renewable
Energy and Cool Roofs.”

Joshi et al.

Gufran Beig et al., “System of Air Quality Forecasting and Research (SAFAR - India),” Global Atmosphere Watch (Geneva,
Switzerland: World Meteorological Organization, June 2015), https://library.wmo.int/doc_num.php?explnum_id=7182; Vijay S.
Limaye et al., “Development of Ahmedabad’s Air Information and Response (AIR) Plan to Protect Public Health,” International
Journal of Environmental Research and Public Health 15, no. 7 (July 10, 2018): 1460, https://doi.org/10.3390/ijerph15071460.

Central Pollution Control Board, Government of India, “National Ambient Air Quality & Trends 2019” (New Delhi: Ministry
of Environment, Forest, and Climate Change, Government of India, September 23, 2020), https://cpcb.nic.in/upload/
NAAQS_2019.pdf.

Jason D. Sacks et al., “The Environmental Benefits Mapping and Analysis Program — Community Edition (BenMAP-CE): A Tool
to Estimate the Health and Economic Benefits of Reducing Air Pollution,” Environmental Modelling & Software 104 (June
2018): 118-29, https://doi.org/10.1016/j.envsoft.2018.02.009.

Limaye et al., “Air Quality and Health Co-Benefits of Climate Change Mitigation and Adaptation Actions by 2030.”

Ministry of Environment, Forests, and Climate Change (Government of India), “India Cooling Action Plan” (New Delhi:
Ministry of Environment, Forest & Climate Change., 2019), http://ozonecell.nic.in/wp-content/uploads/2019/03/INDIA-
COOLING-ACTION-PLAN-e-circulation-version080319.pdf.

United Nations Framework Convention on Climate Change, “World Leaders Kick Start Accelerated Climate Action at COP26,”
November 2, 2021, https://unfccc.int/news/world-leaders-kick-start-accelerated-climate-action-at-cop26.

Ministry of Environment, Forests, and Climate Change (Government of India), “National Clean Air Programme (NCAP)” (New
Delhi, May 2019), http://moef.gov.in/wp-content/uploads/2019/05/NCAP_Report.pdf.

Aviruch Bhatia, Jyotirmay Mathur, and Vishal Garg, “Calibrated Simulation for Estimating Energy Savings by the Use of Cool
Roof in Five Indian Climatic Zones,” Journal of Renewable and Sustainable Energy 3, no. 2 (March 1, 2011): 023108, https://doi.
org/10.1063/1.3582768.

Jeremy J. Hess et al., “Building Resilience to Climate Change: Pilot Evaluation of the Impact of India’s First Heat Action

Plan on All-Cause Mortality,” Journal of Environmental and Public Health 2018 (November 1, 2018): 1-8, https://doi.
org/10.1155/2018/7973519.

Vijay S. Limaye et al., “Estimating The Costs Of Inaction And The Economic Benefits Of Addressing The Health Harms Of
Climate Change,” Health Affairs 39, no. 12 (December 1, 2020): 2098-2104, https://doi.org/10.1377/hlthaff.2020.01109.

Jeremy J. Hess et al., “Guidelines for Modeling and Reporting Health Effects of Climate Change Mitigation Actions,”
Environmental Health Perspectives 128, no. 11 (November 2020): 115001, https://doi.org/10.1289/ EHP6745.

PAGE 10

CLIMATE ACTION IMPROVES HEALTH FROM CLEANER AIR IN AHMEDABAD, INDIA




CLIMATE ACTION IMPROVES HEALTH FROM CLEANER AIR IN AHMEDABAD, INDIA

PAGE 11




PUBLICATIONS

J

ADDRESSING RISING
DEMAND FOR COOLING IN
INDIA WITH COOL ROOFS

Addressing Rising Demand
for Cooling in India with
Cool Roofs
https://www.nrdc.org/
sites/default/files/
addressing-rising-demand-
india-cool-roofs-fs-202210.
pdf

The Road From Paris:
India’s Progress Towards
Its Climate Pledge
https://www.nrdc.org/
resources/road-paris-
indias-progress-towards-
its-climate-pledge

Climate change and

2030 cooling demand

in Ahmedabad, India:
opportunities for expansion
of renewable energy and
cool roofs
https://link.springer.com/
article/10.1007/s11027-
022-10019-4

PROTECTING PEOPLE FROM
THE HEALTH RISKS OF CLIMATE CHANGE:
PERTS TEAM UP

Protecting People from the
Health Risks of Climate
Change: Local Experts
Team Up in Ahmedabad”
https://www.nrdc.org/
sites/default/files/
protecting-people-health-
risks-climate-change-
ahmedabad-fs.pdf

EXPANDING HEAT RESILIENCE
ACROSS INDIA: HEAT ACTION
PLAN HIGHLIGHTS 2022

Development of
Ahmedabad’s Air
Information and Response
(AIR) Plan to Protect
Public Health
https://www.mdpi.
com/1660-4601/15/7/1460

CLEARING THE AIR: PRIORITY POLLUTION
CONTROL AND MONITORING STRATEGIES
BASED ON EFFORTS IN AHMEDABAD

Clearing the Air: Priority
Pollution Control and
Monitoring Strategies
Based on Efforts in
Ahmedabad
https://www.nrdc.org/
sites/default/files/
clearing-the-air-pollution-
control-ahmedabad-
ib-202202.pdf

THE ROAD FROM PARIS: INDIA'S
PROGRESS TOWARDS ITS CLIMATE PLEDGE

Expanding Heat Resilience
Across India: Heat Action
Plan Highlights (2022)
https://www.nrdc.org/
sites/default/files/india-
heat-resilience-20220406.
pdf

CLEARING THE AIR:
HIGHLIGHTS OF CITY ACTIONS IN 2020 T0
REDUCE AIR POLLUTION

Clearing the Air: Highlights
of City Actions in 2020 to
Reduce Air Pollution
https://www.nrdc.org/
sites/default/files/city-
actions-highlights-reduce-
air-pollution-202102.pdf

Copyright © 2022 Natural Resources Defense Council and the

Indian Institute of Public Health, Gandhinagar
INDIAN

g‘ggﬂg All rights reserved. No part of this publication may be reproduced,

HEALTH stored in a retrieval system or transmitted, in any form or by any
il means, electronic, mechanical, photocopying, recording or otherwise,
without prior permission.

ESTABLISHED BY GOVT.OF GUJARAT AND PHEI



