THE LANCET
Public Health

Supplementary appendix 1

This translation in Chinese was submitted by the authors and we reproduce it as
supplied. It has not been peer reviewed. The Lancet’s editorial processes have only been
applied to the original in English, which should serve as reference for this manuscript.

Supplement to: Cai W, Zhang C, Suen HP, et al. The 2020 China report of the
Lancet Countdown on health and climate change. Lancet Public Health 2020; published
online Dec 2. https://doi.org/10.1016/52468-2667(20)30256-5.

AR XEXRERRT, RARBREMRETIE. BEXFREIRTHEA. EFHT
(M 71) MREREMNERTRXRR, EXEREEALTFROSE.



A [ R T2 i AR AR
B5RERENRT (2020 5F)

PAT I

IR SARAR A ISAT AN BRI, R X BRI 8 B ol KA D
Dl 38 ) 5 2% [ s DI AR, ARAR R S ARt o A Bk e 2 — AN,
B T S B R — SRR HE A, 7 T J SR AT Bhoek AT f BN = BRAZ AR
AR O B B AR R R —HF, IR ANE N AE R A K i 48 T ]
VA ACNHIBEREIRIL , TR I L6 25 FR AN NGB T 1 N R B =I5 1 AT 2060 S5k
AT H AR )RR SE LR AR T KR DR T RN 2GS AR SR AR HEAS B 235 . RoK
O T5 BN DR SRORE DR S ST SR BUR I HERE

NRERTIX—Fktk, TEH RIS 5 EAS O B S Ak 17 Fiv [ 9 A0 bR
WAL, T2 CHI TIBEITHI « ERER (g BN <% AL (L3t J& ) (Lancet Countdown: Tracking
Progress on Health and Climate Change) =¥k TAERI LA B, BERNEN,

SEIERAT T Xk e A T IR o A A S T B BRIV RINESE, B AR
AT g AR R v ] ] g A S A AR A 8] RV BER R o AR S A2 A T
(1T B RN T ARt AN [ DX Ak 1 i 5 A AR A BB % P (8 10 2500 AR B A 3K
AT, ARG R STE T Rl el 2 s . R Ras R, DUEH Ty
P 1) 5 A A A P IS S

SRAR AL i A 5 e DA K R ) R 4 i
AR 23 UEAREIBT LA T A OB A i



LAEFE, SEEAHMERAFEEEMNR, WRERTEASET R, W
R NXECAESZ K B RS o BN (0 AR S2 2 1 B2, L0 T s o 0 ) £ R
B, B 1 T BRI A R A O LR SR

T E B2 3 T AURARAG I FEN, R SR T m B RS AR A
WAL A2 20 4, BORMSRIET NS BT T 4 15, 2019 FEHIFET:
NBOER| T 2.68 TN, HIGHALEAAE S THE 140 HAREHERIAN. 5
1986-2005 FHAEK-FAHEL, 2019 FRIPIRRECFIIGIM T 13 K, 1MZFENE
HORKICT IR 23 LT 10.4%. F AN TAES I s iR AR S e 57 s AL P2 TR ik
B 7 AE ST 0.5%, AP EENAEEE (GDP) 1) 1%, 2T EAE
FERHE T T BG o 32 R BT SRASADR S, BR o AR AR I S 1R 384
A8 B3 AR R 1 — 20 1 ™ B IV A RS

A [ X T W 2 A [ PR R P 75 R IBCAT B0 1 (1 0 4 fti——3 —+
R LE 19 DA IR I NTUE RS R bR, A =30 bL_E#RSE 1 %2 10%.
HEME, EANLEE, U OARNAE G, iR LA, AR S
PO A 2 0y B v s 32 B 1) f R KRS

2. E R AR B AT AT T BRI, BT RREN
& R I R XHE R B A2

H [ETE—SeAT VI & T K& AT B R R SR o K FH R f i AR I
FILE] T HTAR W) 26.5%, 2019 FHIGIHAEEILF] 26.8 GW. RBKALIHIR BT
RALABEIRH R B (2008 454 1:1) 5 2018 4, W RHAEREUEHARI14R4E T 410
A TAERAL, HArgk NS @A B RAT . th4h, BT RE T
SRH DI BRI, E RIS RO TR, 2014-2019 FEHAIE], TP EAR
INTEET 2.5 ek (um) HIBRIY) (PMas) HISEIWRE TIE T 28%, FH4F PMas
FEORIE FAET NBORAD T 9 T3 N o IR B8R A5 etz B R B T Iz SR A2 1
IR, (AR e b [ — R B IR B B R L L 2014 4R 66% 41K 2
2018 4R 59%. H=NECEHE TARERSUEBHR], HEUAE
Uy IEFERE ARG R, JREL T 07 E R BIARS T

I



SR, R EIR AR A AR R G, (H4 1 R S [ <2060 4F ik Hh A 7K
Wi I B R PR RE bk /b A0 AR A 4 b SR 1 H A B PR R B 4H, o [ 7
S SE R R s o RV AT AR B VR 14 R AN g G, (ELRE R AE b [ — IR R VR 4t
RSB LLEA 5 F 59%. 2018 45, HE A BRI ik 419 1236
TG, TESE E, ARSI S BN PMas 25/3005 e firid s i i i 2k (R4 4h
D B4 miE 107 123670 . BAR T E IR A5 Gkor Of B3 508, (RA5H 42%
PN D EAEERBEIA B TAHA (WHO) b B2 SR EAsqE X, JL
FFTA T PMas W EEHE 1 10 BM0e/S2 07K (pg/m?) AR 87KF H AR E .
BT (R EAT R (2019-2030 42 ) I RIEB AR H A [ ok H
St 3 PR T SR B TR R b A At e R £ 5 T 7 R L SR 15
BFR 5 BN o MNEE T2 [0 A BE R, g R A AR 44 77 T (¥ SRR T e F A A
2 5 FEASMRAR, AR LRI 2 5 AR B o i [ 75 248 Fir A 50 T HES)
IXTTTHI P E R, DT AR A% A5 AL A i R RIS, fl 2 1 7 v 35k

CHnH JJEHR 2020 FEH ERE Y RHEPIBURER K

R JIEIIE 2020 P EHRE ) FETAHREPE R g R, b E
FNASAGAR AL AT S BE R 2 A e $R T LI

L SRALERTTEEAE. AURAR IS — T 2 AT B b 5T RO R ARkl . R
R EHBOI TR RN S TR, E)HaUImE DA M8, gk, &
N ot RS G e W P T P iR e (2

2. WRRE DAEMANEWES. REFERNEDE, E S Rk
PAFAFRIBVE AT BE , AERE e AE it e 1A QT 3 RS B R 38 s ) Sy
IR 1R AR AT 2 AT ) B o 3K A8 ] R 48 5 S O N L 2Bl VB AN . R GE 2
W, DMET AR BN 55« By (N R B A5l 75 SR S e i 5

3. RWRMASCHE, RIHAFIKT. o [E & as AR S U5 AR AU
WEFCSCRE, XA T3 58 1A 3R G00) I8 N R0 2% 4 it A FLAE e 3R FRA T
[RIE, 3 278 3 P BRI 2 AR 1) 778 DA TH A A DL B R 15 R R A
FNFERE . IbAh, w EBUR R IR SE 3T (AR v AT 3Kl (2019-2030 42)),
TR R I o A1 A8 A Tl A PR A R B

11



4. RIRESIERRMKATEI AR . FEAED] 2060 FLILR A, X5
] [ HTIA K25 o A, IR R M IR AN DO Se Bz i AR &
WL, [ X [ R SRR RS Yepi AR R B, pAh, R E UM
BT A AT ROREAN G - AT o7 55 24 BT A A JOREE FE R USRS, [ Bt m] g 4y
Xt HBIREAE 2021 SRA BURIHEBUBL AL 5 il B A 280338 FRE i o

5. HARITERNEE NG R ABBUREXT H AT R ARRERE AR REE .
D TR B 1 S e T B T I AR B0 5% TR SRS TR S SRR LR N 28 S LA AU 1Y)
BERS. R EBUFRAER TRARAE N B EH AN LT i, U
HRAMI A AT LS8R 22 B A S SR o 22 R 7T 15

v



515

SURAR A A B N R FERIAR AL T b [ KB N 11 I T Y T LT
B SRR SRS WIS TR U R A G LSRR K S ARG S 25 1
RIS 5) SR SE i RO R 4R 3 - 2

PENE T B2 — RAVFHA L RN H i % . S ARUS BRI E 2, H
[ 6 S8 %o A AR A ) i R S M) 7 T R G B E Y, A SR R AN e g i A T
E 14 2 NIERERE, WHEESGEAER A DR . ShTm, ABHERE S SR
IR I R A B BB AT I EE A, bdn, St 1) (fgee b AT 3l ik
(2019-2030 4£) ) FFARIRBNURAAL, THZ M2 o [ 41 P ARG B %
SRR BEAE T S AR e ) E IR IR , B S SR P 4P 2R K g H A5 (SDGs)
5 5 BRI 3R 10 47, 2020 AF SR IR SARAT 311K L B 5G4 [F) I
L 1 4 4 RGP R P R IA B . R, AR &% [ e RS R I 2
PR R, MRS (B E) A SDGs HARMERII —cE, LARRg5r
A EIER e G

SR B R E f B AR AR A 5 T (R Jee , AN RE R E R 5 AR AR A ORI
IR, AT R DAl A B S AT 32 5208, [RIIN R BE ™ R B M 855
Atz Hbs i REEE . vil, iR KRG I ER R M A5k 17
P N ANE B, 96’5 18 G b B DT R o AN i R R R
] 5 N R A2 A AR5 T PR32t e, 5 P T M D8 T A B o5 o
A T B4R AR 8 SCRI 3 20 DL 37 1% o IR I A 23 38 4F iU AH S FR A IR TSR 7
SEMIRE IR T 23 BiHEks, WEE LU AR SRR, B EE A5y
P BEXHE B RGN AR RS AR S AR BRI Rl R s T
5% G50 UAARMEBIRGSE (WEE 1D .

ARt ST BBt 1 A BRAR A R BRI DL A SR K 2 1) 73
FOFERMEISRMAERD , FRMAE P EEREHCIER . ARENH
123 WHERIIEER, FREMS P IR T S TR 575 Bl RRIEA
AR % AR AR 1 EZ LK) .



BRE 1. A TIEICH T E R b

51 SAEAR LI R 2R A5
= FERRLL: PARIfEEE
o FEARLLL: MESS ABERI PR R
o FEAR11.2: YRR BT AN EL
o ¥EAR1.1.3: EhAE R IR
LR (=72 WS : 95 1 1 a o N 2
o 1BAR1.2.1: ARARKR
o $BHR1.2.2: HHAR
fabr 1.3: AU ALL 30
5270 APHERERE R . AR
= FRER2.1: GRS R A
= JBRR2.2: ERNATEIAIAT
o FBAR2.2.1: WA, FEAG AN R X 58 KR ot B AR AR R
o {BHR2.2.2: S H—F] 5%
53T YR AR A S LA R P 1R K A
= JBRR3.1: REUR ARG SRR
= fEFR3.2: IETEMER AR
= JBFR3.3: RIS, AHEAIREYR
= JBPR3.4: WTRRLLAEEEASE
F 4 AT SHRESN
» FEPR4: AR R R 2 5 AR DA A RIS
o ¥EAR4.1.1: BRI A TN
o FEAR4.1.2: BOMHOCTT B AR I R AT A
o FEAR4.1.3: AT YA G HA A B
» fEPR4.2: MFRETHRAMAT T
o ¥EAR4.2.1: EREIREIREL VT
o FEAR4.2.2: IRERATEBRAT ML KT R
o FEAR4.2.3: A BREHENG
o §8AR4.2.4: BB TR I
B5: ARMBUNZYS
= FEFRS. 1 ARSI T (g FE AN AR AR ) R ) OSTE E
= FEARS.2: AAE RN SR AR S 1) OSTE BE
= JBFRS.3: BRI SCHORHE BN SR AR SRR ) ST B



1 SRR B E T

SAFARAS YRR R I BT A +E 2 R0 Y IR A BAE 8 I S g i 5
M5 NRATERIAE T AT T AR AR A S g R T AR ELAE R, BRERS
AL E R A PGR (FEAR 1.1.1-1.1.3) « AR RS (FRAR 1.2.1 f11.2.2)
AAEBURRAL G0 (Fabr 1.3) sgma st E N CHE ey 7 e 25 B8 3 v 5= fig
AR AL (R RF R M DA B R b X (138 K 2, AR BN 7T T BRI AT e
REMER (Fahr 1.2.2) .

*E*ZT? 1.1: %ﬁ@%
75br 1.1.1: Jgdg N FFEHTRGREZ 75

FHRI: 2019 G, ZHE 65 2 LIEN LRIFGR AL 107 7 22 12
I F— 2 N IZFERRN NI ZEZZ T T 13 PHGRA

FERFRERMIERT, miRFRIRI 2 E IRV RS0, aset
T3 ST T R AN DA S AR BERIAT N IR N2 45 . 7 AR FR BA 1986-2005 4FHE
ZRONFEUE, A R R R R AN B, BRI T 2000-2019 fEHIIE] 65 & LA E
NBZFIHIRRE . B ZIBFRE IR REOE SO & MR H s R T 5 2
B H B REE NG 92.5 NE S AR =R AL FIREL X —8 U
B T ] AR e (R (2 T o 10 A DG R AN TR0, TS LM
55 3-5 7.

M A E R, PR 5 5 AE R 1IN, 2000 4E #GR K EE I K P8 T 7,180
JIR, 2019 FFHERIXF| [T AILFKM) 22 /4R, ERT 2017 1) 22.4 {2 K. HHEL
FEUEARTT S 5 2019 FEIIGKACFA Y TRA 65 S UL EZFEANNIZ AT 13
AMRK (LB 1 o AFIHFF 2019 FRIEIEIERT LA, 2019 FFRFEH
BAIZENGETIIRIRRESEIN T 39 K, BEEZE, HICOVEE (22 X |
WA (18 K)



60L°E JO°E SOI“E 90:E lO?“E llCL)r’E 1Z9°E 13?“E 14(;)°E IS?EE
I

20 =

% e

] 0° N
#* ’
it ¢
B '
x 20° N
#
A - v
1, 0 500 1000 km 4 " 1o 7000km
1 . PR
10° N -
T T T T T T
80°F 90°E 100°E 110°F 120°F 130°F

65 Je LA AR S0 A G R TR R, R T 19862005 4R B HEAK
<0 [30-10 E10-20 E~-20 O LR

A 1: HH 65 & kLA EANDOABRIRBEBEREAN T 1986-2005 F 3K M. (A H
FXERMER; (B) BXEM 2019 F4 1.

Gty 1.1.2: HIRMIFTHI L AIETAF

FHRIY: 2019 F, PEHBGRIIKIE TN L F 26,800 N, L L0914
i1, FECAHEE 1.2 F1071 1,000 A, FEHER T 1 IX IR ITHKIE TN Hag
ES

PORFA 2 FBONTFIE T Z RGN, 38 O M0 5 AR T 95 9 0 2 51 k2
IFET . 11 ZARFRAIFH PR A DB AR AR . 4868 1,11 T iR e CRR
[l b [X 10 58 3 S I T 2%, ok FH RS 55 5-6 TURTIR A VEVEA T 854 8 B HRAH
KA N, 31012

2019 4, fEHEZA 26,800 AL S HGRA IR, HITFRE Lk s
KA E (WA 2) o WIAERZNIE, 1999 £ 2009 FHE], FHIRIICIT:
NECEREIN 1,000 NF3H T 3.8 4R 1E], {H 2010 & 2019 SEHAME], FHGRAHK
FET NECERIE N 1,000 AR T 1.2 4. R EG T, WRE K HRAHSET:
NER %, HUCHRRAMZR#AE, i T e R X,

FrUR S RESE TR ML, T X E RSB TRIN. A R
752069 £ 2099 FEHIE, 2 CHE SRR B EREE S SR AR AL T ABE B 1.5 C
TERCR N 27,900 A B FlAMELD 80 4EAX, 7E RCP 4.5 F1 RCP 8.5 &5 T, b
SR DX PR iR 1R R LA B T 0 40 il 4 /8 69.0% A1 134%, 1



A B
60°E  70°E 80°FE 90°E 100°E 110°F 120°F 130°F 140°E 150°F
1 1 L 1 1 L 1 1 1 1

30000 =

25000+ i [\ / o° N
I AY 4

i Il |

|

i i .
i 20000 A Il

f_'_ f f"'l___l--f I|I "N

f’. 15000 \ |'i'| ."'lh\ f_\-""lu'!l ‘-'lll |[ ||I II| 30°N
i 1N AN UL

10000 [ | \ __tl_-",' / | | 207 N+
AT \

| %
5000 \f \f "I .
\ 0 5001000 km o 1000km
\ 1
10° N |
ﬂ\) LU Ihl“\lQ: LI [Iér{l I‘:l)l'llg'\l‘;,!'ql,; 80|E QDIE 10[I]E 116E T 13c:E
A . T ! A . . . . 3
Rl "i?,‘ﬁ”;t’%%» %%%@ m‘% AR M TE A3

CJ<10 E10-100 EJ100-500 EESC0-1000 HEE-1000 O A0

A& 2: FEORBALIETAT. (A) 1990-2019 FHERIRAELIET A LB,
(B) 2019 F&54 HAIRE R T A

FEFF1.1.3: FE) L T
TERY: 2019 7F, FEKEIRTR T 99 150D (L S50
1T 0.5%)  FH1 " Z 2 19 5 s 1 30 R 2 [ s 57 IV 72—
ARG IR FA R 7 G0 2 BT Bl N K AR B AR 77 70, AT 4 4
SOV R BRI, 21590 HS6x — Bl %, T IREREERIEE (WBGT) 5
55 BRI IR IR, Fahm 1.1.3 WAl T REZE —= k. CRolk, ok, &4
AT S Rl BFMERERE D A =R (Sratl A A
W5 AT 157 Bl IRV 2 /N e LA T B8 7 1 5 A I A0 et 4 Bk 25
B sR e 6-9 . 7
2019 4, o [ R i o e 5 S TA) (5 k8 I 99 42/INEE (LK 2000 4F 5
H4.8%) , HAERTTIIREI 0.5%. M 2000 TR, 5k AR/
I EURHEIE N 6.2%, 2019 4FIAE] T 36 /M (45 AN TAEH) « TTREENH
SRR SUFRKIERE G G E GDP TR %S 11%) . HI353)
PRI ] o 4 LSRR R T 20 2 — (LK 24 (L7 sh NIRHED 5 %85 —
FENVFIES b i NI 57 A R TR 23 Sllis 3 14.3 RAN 5.2 R, PR EH1H T 5550
NBEMHE = D17KF



Fhr1.2.1: FRIEKK

FERIY: 2016-2019 FEHH], H1/7 24 NG FERTRR A KN L1REX
A 2001-2005 FFK-FHIZERE LA/ B, TEILRI TEH X 1 1A #0537
ES

R K R AL 220 N3t i B 3 AIAE T, FOR 2R 51 R 1 SR A g PR
M R GRS BI0 5 B AT T30 2 AR i [A) — RS v TR oK R
Bl 5 N DB 102 B 1T I8 r gl SR e (R AR PR K e 28 58 N RBOR A v A\
AP KR B A (EBR T ANV ERI IO o 1 et v 5 7 PUAN I )
BRI 18 2 73 K H: 2001-2005 4F 2006-2010 4E 2011-2015 5EA1 2016-2019 4F
WA RE, P35 0 B AR AT =M 1R B A 304 i, df5 — /NI TR B A A T
BEARK, X ATRERI TP Iitm S 8. A, WSEKRE, E42E 3444
e, 24 DNEARAE 2016-2019 FHATE)ARAR K 2 2 fx N REEZ T 2001-2005 F
AR, b7 RIARIE & B I DR, AR BIRIL ., FMORIRHEE, 1 e [X
5 09 AR AR I R e I A

FEkR 1.2.2: it THE

FERI: 2000-2019 FHE], GREMEKFHIL, 71HLAEH G KR ER
B MHIITF 2 2 T ]

[ AR R R AR AR AL, AW S BRI RE I, GG ST ARSI
P B UL SO BRAE e o 1024 1A hn ) FH I P i R O 5 R 7K T R R B 3
ATERER, SN T EIHE b E R A R AR . 2526 RS AR T A U
e SR PEAER PATEUR IO P 2 A0 1 0. LA 1980-1999 /KPRy 5L,
AARETHET 2000-2019 4 HATRIAN 7] 58 B2 55 G IR FAaly SURE I B 35 . 5 Bk HEK
SPAHEE, 2000-2019 5 TR], KA 5R G KB & MRS AE Gt 2 W1,
1113 R A FAH A R AT XU A AT B S 9> o E AR, bl TSR T S8 4 (3
IS i, AT BN B B AR A A L TV R B Bk i R I B R RS U B
A COLMESER 20-25 10



TEbe 1.3: RURGURRL IR

FHELHY: 20 14760 LIS, LK FHIRAIR PR EHE B 3 T8
FEE 7 HHEE T 37% T 14% .

G — T Y I S BB B A G, B S R U I A A 5
MO BT T o WS Rl R A AR R APHISOR 1 SR IS 1 8 A A R AR
b, FoRNTESERHBERELM T, 1 GRS E15] &5 H B eI i 5Es
REEINTTES 2019 EAIH: TV 41 & AT Rockldv Fl Tozan &8 AR H )77 i
—5. 7 5 1961-1965 fE/KPARLY, di#R J BHIsORT 3 SISO 75 8 A A f
T EPELE 2014-2018 FEHAME 0 A4 T 37%H1 14%. [FIIS, [ 6 5 5m e
TE 4 [ V6 Pl P R 292 17 2 G, 0458 SO A3 T B AE A B 2R 4F (DALY 's) 4%
2017 4, H (R 8 i p A AR BUR 9T FE A3 B R AR im0 2R FR 3 il BE 1990 A BS
5.7 %M 4.7 4%, XE|+Tr2 1838 M43 1.8,

o L3 T W 2 H At ) LA i SRR B A i (RS2, 7 224 T ATDRE SR AT 2 45 v [
N VT SR o Ee o [ R 77 U A BT 1-2°C JERR AL 1R 32 1 39%-
140%. *°

NG

SRR, AT T AUESE R ], S ARAR A [ e R R RS W A
Hk ETE, HAE S S RIS AR o AN R 3 IX 1 o Ry 1) i R
i BRI A X N E I, kTl B 2 R SR AL, WA 3. R
Fa~ ARAT = (N TR bR, A LB R AE 2000-2019 4 18] [ 1 13
(ECBALESE) B T 10%. (UX=AE40 1A HAT GDP At & 2 1 4 E 1) 20%
Ao 0 ERZHNLVEE . AR RIE R ZRE AL RS b, A =0 EAR bR
P 12D 10%, R E R H S N DFIZ5E T T#R 5 KR . X 28R A
JIHBAE R, o [ 7 N SR A AR A 3 SRR S U7 TR T TS T, T S A DG AR
PREEATERIER o

R TS R AR T ARASALRT o [ R R R TS . R, R
IS LS WA R X R RS, R 5 22— DO R e b, AR G
P BT HARAm R RS HA R B A AT B R IR 4R AR .



B°E 30°E 1{:'}‘ E I.ICII‘ E 120°E ]3';1-‘ E W40 E !IS{l)" E

SN =

A0

U

T

¢

L
0N
N
R N R
L 2N
R i s §
LR = WwN
=3 R
4
s o 500 1000 km lz_sc:ﬂmkm
= . . UFE 120
oo L00E 1oE e 130k
3 655 B EL A DR F W SshEHM Kk [ REoH R AR AR
W R RE W EEEEEG AR R SR TR i
Puhle- e s e fRdbEh
EE L ELAE ik

5300 € €C Cob6G6o

Fm

ecc~ccy¢¢00¢

BT

RRTECIES HlRr

=

1§

Ce Ay

A 3: FEEEESRRT BT 3 2R

T B0 2000-2019 FE ARG KRR T 10% 3R ECE bR, BERE, AR Pl
B R A FEAR BB 2 o GRIR I b A R AT SR — FHER BRI AR o B T B H8 bR AU AN ],
DR A s X R /DN 5 AN [ e B DU PR A8 A 3 R LE



2. BRHMBRAEN A, MR

SF5 17T R SR PR A A f B AR T 5 AL 2 & SR B R ROXT, L H b
IR E SR (GHG) HEBOF&E N C G AR . 2007 £, 1 EBUF AT (h
[ NI SRR T %) 2 THR VAR B UL i M. b [ 254 T
LB ARG 2 S 1) 5 AT X R il A ) M A L G o T it T A X AR
PR T 5 S R R SR B RE S, (E el 0 R X e R TR 3 2
o [ 25 3 X SR SR AR A R BE 0 28 AR K o B8 19 A BRI 75 T X 1 P A Qs
frdabs: IERPERRIAIEAE GGEFR 2.1) DLJE RAE IS AT 5 S5t (Fahx 2.2.1
A 222> o HETIEFES]E S =K5605, BEMERDT KRG B IRSS, IR
46-47 11,

TEFR 2.1: 38 LA It )RR A P

LBRIY: R L] G ETEXT TR R 1 [ 5 & M 1 % 1A
2020 FEHERTIT T8 CEIETT) 1, H="1TE1HHE TR E RN 1T
b TEVINE LR ERFT AT CH T KA TR TR
SO WG PERT £ AT A L TE

WHO St 1 BH500 i B 1)l (¥ 1 & BT (H-NAP) 3 B e
AAC IS WA HE 59 1 1Al X2 4 BT e U A P i B XU PP B 2284, H
R IR 50 MEZR SR T X7 TAE. 2 RAE T ECEH] B N Z A
(AR AT N M, XL HEMGAR AL — SRR E B0 K B i Ry 1 (1 [, B R At Xt
i R AT LA AR A BEAT AT AR 5 VP A o Dy 17 BRIER A [ 5% A8 4 A2 TR AR L
g R LRI PPAS 7 T AR 55 0, 2020 4 5, bl RS AT o [ B
WP EH LAk, £ WHO 5 R e RR & LA L, TR T
BET e E e RS R ARG B IO A A o AR L AR St A0 5 A SR SR B
Yo oA AN, )2 LR SRR 32-38 T,

FESSMR AR 17 MEMH, =180 7R, EREAPIID C2fleE 1
BT I B SRASACIE BT R, 55 AT DY A 4 IR A AR O A& B TR
A VYN E R EETR, AR BAME RIS RERTTIELE T R B 5 SR A A
VRN SRS 7 (3 VA A - BRI R, sz 25 THMERLE] (Ira$0R &



MEG) « BUSBURIMBGCRE (82%) MEZMEM RS (82%) & X4/l PHASHL 7
J2 Th 1) A X A ) A Mk A A 3 I ) ) T B

FEMESSUEVEAL TT T, 17 N G A 78N 0 B O U A2 1 548 e 1)
RBEAT T 456 VPl BRI AR A A RS L G S5 PE ARG RIPE AL . Hodr,
il DT R 2 IR R I R RE I o £E B K2 PP AS i i, D8 N R
TENHEMEEANRZ —, i (PEAESHREEAE)  (2012) ;  (URE
[ PR ) (2015) 5 30 PR (CRURARAER B F5—— R0 S AR A i i ) (2014
f12019) , 3738

8 B 5048 G2 TR COT e U AR A 5 i RS T (R PPy (LRt 5 2R 12
A RSN GHURAC B (NI gl W 9% SCRFSE) Jr s+ A
PR o rp B ROR 7R ZE N5 SARAR T J1, @AM BA BRI AMLS], LA E
EiEiilibE pagidsJ EFIEE e Ay o B NIIR P (73 8570k 137197 P

FEFF 2.2: SERATEIAIBAT
FekR2.21: WM. FHAFUIH AR AT RIS

FERI: FH NSRRI RATE T AEF I HIFE )1 R I IX FE 07 o AR
IXHGE 27 15 B T B, o, LI I RE 15 8RR, AF T 69.7 7
(7100 77 .

AARAR A2 IR AL B IR R FIR . K BT ARAR IR S A AR
S A A, ANTTT S NG o MU 5 A I S0 SRR L AR AR e o) T
B KRR P b k2 A 3 0 AF DG AR 3 S (R s i B AT 2 SRR IPE R . 40 &
SR E BB IR AL P A F A B RAETEAL AL, (RAETEIR K ZE R, &
B [F)A8 A WL AU AR AR g R 1 52 0 1) e ) &% A HE ] o XX —Fiah, B AT
P BN Il o7 AR AR DG R SRR 4 e T — B LR BRI R, L8 BURAE
F, Frb G0 458 U 2 R 5 100 o B 5 82 DL R BRR SR St 2 5 YRR . f
PRSI N B . RE A DAFEN S THRN &M AYRmE R
G BIE L. BT AN D EITHUG SRS N G5 . i fabn . S kisAn
BUE (I VELIE BT 2 LR 56 38-44 TT. AR¥E 2018 SEHFEE, SBHRREAIL
TAEF R 2B EE 0 48.1 7 Giligy 100 73 o G5 REoR, H45 M

10



X IR kA AR B 2VE RS J1Fa 8015 o ek s T At X, HAyrossg
(69.7 71 « WHZRAE (68.9 43) AT (60.9 73 FHEr= (WE4) .

60°N  70°N  8O°N  90°N 100°N 110°N 120°N  130°N  140°N  150°N
Il L 1 L 1 1 1 1 1 1
40°N
= 40°N
30° N
- 30°N
'
;
/
L ]
0°N , .
REAFE DTN BT . - 20°N
EEN:EPAEE 4 /
[CJ<40 B 50-55 , _
L140-45 =55 0 500 1000km ‘ ) 0 1000km
Joend ET45-50 B LHdE L 1 N T [
L 10°N
T T T T T T
80°N 90°N 100°N 110°N 120°N 130°N

B 4: BEBERRANT AR ASEE Y
47 2.0.2: IS — RS

TR FIHTEH A ASENC T H Erid A HIZE L%, (A [ (77 REIR T
FER Z F M HEOE Z 1801, 7 2000-2016 1], H =S AT 70
1000%, MEFE 620 TGN 5850 70,

52 FH 2 U R0 AR A s i A S O RO SR RSB T, 2 (R SR A8 1 P Floke
PARMATREDR, AU It 2 1 R = SRR PMas R, AT 34T,
R I 27 AR IR NI R S RN, 3 T e il s S o e A0 258 D AP A
(R =S 2 DL, B BRI AR HOK G2 m il T St ol Sk, s a3
WLARTHEATRERL, S Sl AP . ZAahn I A E BRaeii g (IEA) %X
H i1 2019 AN TIE I BRI AR XU (RRO T8 T B A SR =
VAT 38 G () RGR AR R BB T N B, SR VA R 1 ) 25 LI 56 45 0.

HELE 2000-2016 FF3IIR], p 5 2 A5 PO T 36 4 ) AR AR SR A8 T
FET 3, 122016 FFikF] 45% (HLATS). SR, APHFEATN H 2 2 th S5
REVRIHAG — RIS 5 A i 214 AR 7K1 2001-2015 4R 1R,
PRI T 5 2 R A BEREAN 16.4 kWh 39111 %] 96.6 kWh I AZKF, 2 AR

11



R EACBRHE RGN T IE 65, A 620 J5m/AERE InE) 5850 Jimi/AE (A5). iX
b 34 A NIRBAEME, & 3R B PR 2 AR A AE XS, MK SR 2 R
A, PRIIE T R HC A AT R i, CLRETR SRR AL BBl XU
WD T SRR, R R b 55 A A T AR e, 448

co-
40+

30+

20

10+

0 T T T T T T T T T T T T T T 0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

HE

A 5 F R R P 2 P 2 1 TG 38 S ) TR A SR BB T SR AR T X P 2 T e

N B

1 AR AL SR B A BRI RSO % B 249 55 2 2 AT I8 1 X R AL
Moty R 22 A e XU BEAT 2R GE A 5 PRl B B B, SE B T A IR — B
T AT PR ) 5 i, SRR LR AR i S 18 R B 2 i AT Sk e . EiR4RRERHT,
o T G 55 AL TR B, B A AT AN FIRE I EE e . 25 R B3
P 22 22 5% 5 A 00 22 7 DA K 2% A8 T T O PR A AR AR S i e DU 4 [ 75 2220
SR 7 R A 4 EEE N T R 255 PRA , AT BE BRI AL R Y AL T

37 B SRBA R AR R R R 2

MR AT 77 B AR A G i Tt AN AT DA B ) 0l BT s (L2 1
T3, I AT LA N AR R A BRI R R o X S SR AR A — RA A BT,
Hoah B A I Mg R RIS A . tan, 2013-2017 4F
SRR, P IRV SR R TR R IXHE VB VE ARSI, 7E 2017 4R
WEG T 29 21 T NIR 2S5 YR L AET . 46 J5 SR 78 R R 22 i iE 51 T 1X 4

12



45, IXRHIMR A BRME AT B Tt — B b 2 S5 e, 0 N fe e
ARFE AL, B b R TR e i,

Hh [ BURFAE B2 a8 ) R AR T 7 2030 4F BT SEBLmRIA I 7R U . 50 SR,
VAR, AERBICHEURE FFEE K, 2018 ARIAH T 553 420 LBk 45 (COze)
A AR T HIFE 2 C AN, 4 75 2 E B p k23 A0 o (B — T8 45 TR ECE A 7 104
e U AE)LHAER, hESTGEK R, HiRESMHBE A R K,
2000-2019 fEHIAI LA THR R HIBRORE N IE T 36%. 227 MWA4axHERE, EE
= SAEHEASD T hERFEHE, S 2017 F£/) 116 128 CO2e b
£ 2018 4F Y 103 1ZIE CO2eo H [ FIBR ARG Z24E 2000 4F 5 PAAEY) 10% 3 B
B, 2013 FERAHOA BT (101 428 CO2) , 2014-2016 4 H101H BT T B+,
N 2017 4 (97 A2 CO2) FFAR S, 2018 FFEHGINZ 99 AZHE CO2e *° H T
RPN, 2020 58— 2= b [ 1) A AR HE U TE 2020 58 —ZRREKIE N KT
B, LK 2019 4F 1-4 HIBD T 6.9%, > {134 E A LUMAL PMas B2 R 1% T
14.5 pg/ m’. % REG (ERVE) MH—SUNSFIRE i, RS,
$2 v T TR REVR 1 LU AN S e A DR FRAT T E I TR = A HE R R HE AT
A B LS P 5 TR0 o A IRER T v L gl D i = SISO i) 8% 77 EA
B BAT AR S F) 2k o 7 1350 o B SO D80 h 4R 5 v, SRR T DY i
b, BURRUE SR (FEAR 3.1 | WEHIIR AR (B 3.2) « 054 (B
3.3) PARATRES:, f@REissimisiiml (Fahr 3.4) o A JE UKD A %
Fabs, ROV HAZ AT, DU T B S WO S FE AR o A% 25 £ A i B

M
8t 3.1: REIERSEEE

FERY: 2016 Ff7, FEBR I ZEHIRM: 2018 4, 17— KREJ
IR, IR AN E T 80.2 EJ. AR, GERIAHTBEK A S
R 2019 4, O] A BEJRTE T E & L T A A E) 13.4%

FErP L BEIR AR SR — AR L AR AT B T #R 2 2, R IR G
P SE ) T o iz AR A ] o B REVR G AR S B, Rk TR E IR R S
B 5 P FR) S B it —— R R IR AT B L R SR A L. 22

13



2013-2016 “FHAE], BT A E SR T A RS AR5 e i i, 7 3 R TE
—RBEIR LR (TPES) i & LA BB . (EAERESS LA, XM AT
BORETHRE, EEEFATEEAG TEUFHBECE, S5 2018 4 TPES H1f
PR ERINE] 7 80.2 EJ. 0 8 TR FIR IR i B 221, DAL BORTEF ORI
U RIS, E—BEA IS AL,

PG ) — T2, B SRR L 9 L SRR 2 BT, M 2000 4R 17% 5 =125 2019
I 31%. 52 S NERBIFREL S, 2019 4, AIHAEREE CKBHAE. KAEE) 7TERR
HLE T EE 13.4%, Hodr, KBHAEK R4k S UREAE 26.5% 1025 RT3 I K. 2019
P EHORIHEE . XBERHLA B>k E] 26.8 GW 1 25.7 GW, XAMHEHH
JER T E R R AR T — 5 70 MW 21 AR R R R — 3[R K/ A ROR
BRAE . sl (R E) TIE K E £ (NDCO Bis, HHEFRZELSS
TPES AU A L 77 )2 J8 1) 52 SN ZR-& & Bt &) o

Fabr 3.2: HENERRE

TR FJE G FEREIR I 75 Bt — 18 B 2018 4, 1E A 1EF)
TE T HBETHT A L 74%; 2013 4, AN BETEAL PTG X SE/E 7 BE T HT
LA A F 7 61.4% .

H 2000 4F PASK, 5 ik A Ua ) fib S & 4 F R R g, i oo ph e R R
N R SR A B2 . % g hn iR E K Gt R I s s T
K BEREVRIE TAG O, JERI i H R 22 U1 e 7 o WSCER IBUE, 20 i 17 K2
AT HOKRT AT A R RS . 2000-2017 “EHATR], ZREE NS REFE KIRIEK,
M 2000 £E11) 3.9 GI #HNE] 2017 F19 12.2 G, FRIRIE 215%; RS 5 R EEREIRNY
P B LB 2000 £E/ 10% EFHE 2018 E/) 20%. [FIR, FEEA BRI
PN, EASRAE T L, o BT AR R AR 74% L b ARV T REATIAR
TN F B I RE 1 E ZERUR, 2013 4F 5 K EEFH AR 61.4%, 4N T % N2 A05 B
fRrfa e f4H . 0 AR E e AOB AL RIEER AR P Rk B IR 30l ) AR g
TR F P R ) AT Ay e v ] R E R R A5 AL R B R ML, T kD R iR =S
AR 2 S5 G, o

14



Bbs 3.3: KRGS, LEMEEIR

FHLH: 2015-2019 FJi], FEBETTHT PMas 55 T 7 U1 28%, BT
JEJ A5 75 4 BRI EIE T A E 0 779 J76 (HAZ, 13 42% 1977 [FH N 1742
FETE PMo.s HIF LK EEET 35 ug/m? 925517

AR Y R FEOS BT R E B MR R, 2 E 2RI — R
B 70 1A X R 50 A ST R 1 AR R AR S IR BT A RO R AR
367 AT 1) PM2s & H WU, RIS T 307 0 PMas iR BER AL DL, 62 1%
FEFRIEAG S T ARFEAT . HUX R A PMas S8R 6T A @i [EA 1
Hh [ G T AR SO B 5 B GAINS BB CAp 2 WA TR BRI D, A6
B PMas Beifs, JFHRMERRER- SN R RS NEL. @ IR bax B S AN 75 72
BEAT T VR (LB %56 58-63 T

B A A RBOR (i (RIS RBR1TEhTERI)  (APPCAP) ) KISk
Jiti, 2015-2019 “EHIA], 367 AT AR )25 Yeid b Tl 28%. V7% AN
H, PRIEE A PMas 5 Jeid AL T ANEURE 2015 “EI8/D 1 10% (2018 4E74 83 73
N o HZ, 2018 4, 15 42%0)H E N 12 5 A B i WHO S &
s 1 CFEY PMas IREEN 35 pg/m’, X2 =AM B AR sH A =A% 10— 1)
Higrp, 09662018 45, MV T3 B AT I R T2 S5 e AR N0
B 53%, HUCNBIZHRRTT (10%) « EEHIT (8%) (A6 . fEX
SRR, AR X R AT N R 2, L AR A TV ST PMas B BTRR %
s HUCONTHF L . BRPGEA) LA, O A [ AT ST PM.s R RE R
T WHO SR 359R B 82 1UE 10 pg/m®e W E G LS TER R LR/ 2 56 T
ARG RN D ECR, SRR RIS AT R IR R 5 R RECE B
e M RpEE Rk HARHI A & o (R2, R BIARRARA 2N RIS G i) 2
FURSE, USR5 o5t R B n 7 A A RO AE A AT 2100 e i 40
[ 2 S R IR S k.

N2

15



Rl WA O D | RHE
O %EE W 7ZisiEsn O A m R
7 20s8 [ T
o
_'Fg 2018 [ [ B
ﬂi{ -
i 2015 [ I
74 2013 [N
B[4 A
Hl
4 2028 [T
oo
4 2008 [T
Hby ]
i< 2ors [l T
14
o 2018 [ ] [ I
) i
% 205 ] I -
0 50 (I)OO 100|000 lSOIOOO 200|000 2 SOIOOO 300|000
FEFE R AMPM. 535 % S HF) T FAET A KL

A 6: 2015, 2018 FEHFE X FRFE S AERE THFRY) (PM,s) 25058 A%

¥ers 3.4 TIRRERERRACIE

FERH: 2000-2018 FH /5], 1 HE S ITIE T VT 2B 77 R0
S, RIEE L, b T 90% LI

R 7 HEEORE CO2 b, JEBEASEIE A A R R A B IE 2 B TR At AT 37
HY), BfFEmEEY (HC) « —% ik (CO) « ALY (NOx) M PMio,
JUE A AR, T HCRAEN DA B IX o bR AR =, G SO IE R
FE UG SR RAE R HE D YU & A P HicE, afEsa). |’

BENSIRIRIR TR o SO R T (P WL 3h 2230 B0 B4R 4R A R S IR 226 2000-
2018 “EHAMH], HE CO. HC. NOx Il PMo (HEBGRE /30 N T 92% 91%- 91%A
94%, FATAILT E A AR EI o (WA T o R, SR AR
NOx Fil PMio 435l A\ 0.24 W1 0.03 Il R3] 0.02 MEAT 0.002 M. 2010-2018 A=A, b

16



T R AR HE R EE S BRAR T 42%. 44%F01 71%. HEBbRAE 15 T LA IEAE 3
A7 i ia 7 AR 2 AR HE SR T R = 2R . 702019 4, I E M HBEENAE (EV)

HEiAH] 1 310 /3%, AHEL 2014 4, FEIEIRIAH] 60 /340, ML TRE (B KEVH
%) 2014-2019 FH[H] 26 JIAFEMAEIGNE, X —HKACEFELRA. T Ar, 1)L H
K, AEEWEEE, VP2 SRS EE SR D, AR EA RN, O R
ifi, B NOx HHE R VAT WAL &9 (VOCs) HERURINs D AN ¥ 5 8RS A A RE T,

i EZR L X R A R A T LIRSS . 4

1.8+ — CO
HC
He 167 — NO,
%{ 14- — PM,,
124
ﬂi\ 1.0 =
i
_IE'. 0.8+
Bl o6
o
% 04+
b4
i o-z—n
0 | | T T T T | I [ 1 1 I I I [ | [ 1
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Ay

A& 7: 2000-2018 4EH1] o E B ASEZEHNY CO. HC. NOx 1 PMy 515 YeHBGRE

NG

A IRARARIE U T o IR IR TR I R R, WAt
KI5 R D BB T E A . AT, KB H R A R T,
TSI () WM B R, SIS TS . BRRRRR
RS, A% TR RS 1R R, R AU e
ik

%4 BHSREM

ARG S [ PR A AR A S DL KB A AR A PR A8 B A% B 40 A o R
ZIESRR Y], AERAE S AEARAG R L TE i E Dy, R A H v & AR A, 7O T
Xt R VR 22 BT TRV 22 U IXOR UL, FE IR SARAZ A 1 A 22 20 a0 f B A a1 —
TR0l e A o 7778 MRS R B A AR B S5 1 ARTE M, TP EEIRZE

17



SAFAT B & A R, EE AR kst N R Rt — 20 n o N e S AR 10 1 4
i 7 FE o AT FR L IR AR 2 R R AR AL N HIREE I 2 DR R (BB FR 4.1);
) BRI L5 00, AIRIRRA R R (fats 4.2) AtbaBEHR =X
EHEBGENY (FBFF 4.2.4)
Tors 4.1 SAEZAL A R AN 2 BF siiAs DL B s HE W 28
EhR4.1.1: BTG HIZ 751 C

FTELRI: 2019 5, HEAHFIETHIIRIFER 136 12370, 29571993 4
TRHEHT13.6 15, H24F 130 T AHIEFRYEA .

ZAE PR A E g A ar s (VSL) , B 320 356 (2015 F47)
St o [ &8 PR AR A T3 T T R Ak, 70 WA ERE, ARSI T I35 5
1993 4EH) 10 {23 0N E T 2019 41 136 123E 70 (A8 , AT 130 £ 75

MNE RN . LM X im i, 2018 Ei55] T 61 1258, 21 ,5H1X GDP 1)
0.11% CLUEEBWFEEEEA, 155012%7T, HHiX GDP (1] 0.38%) .

164 — bR — Fib#X

— EARIBIX TR

7149 — — X

)4 —_— EH

}]‘_' 12 ]

E9]

%

T 10

i

& 8-

&

o 6 —

"

£ 4

P

I~ 2

-

= 1993 1998 2003 2008 2013 2018
Ay

A 8: HHEZ X HARKIET KB AL HE
Fhr 4.1.2: KT Z) L7 T) IR A

FHRI: 2017 4, FHKT 54773 KHIEE R 1260 127670 (L
o [F]25 4 GDP H#9 1.14% ), 177 2007 (X 7 330 127670 (254 GDP /17 0.47% ) -

18



MIZIRTHIE R P E, | % (1.65%) « HAFE (1.41%) FlJ PG (1.22%) =4
IR AR K o

ZARbR R T MRS B A R (FEAR 1.1.3) MRS B AR . il
BN HTRESE, Z38AR G BT R (EIEEZ i mAT L 55 5
AP I — IR FITRIEER R CoR T X0 18 52 B4 R R AT b (R R i 5 50
AT R AR o 30822017 4F, B5EhA P IR A B RAEUU N 1260 12
%0 (&5 GDP [ 1.14%) , /& 2007 SFRAHIIT VYRS, 24T B LR B L
TR AT 1 B RS (L9 A) o 2015 4, BURRAS I 70% 9 1E) 3 A ,
FERALFE A Gl @5 AR o sgsr A
XA GEiZRRATERLX GDP H i A EH50) TS, PR X f oA m T4
bt X CHL &9 B 22015 47, A HE A BT =8 1 AT ARG 1% GDP ) 1.65%)
MEE (1.41%) F7FE (1.22%) , 509 A6 IR IR 1 1) FE 048 1

A
o 60°E 70°E B0°E 90°E 100°E 110°E 120°E 130°E 140°E 150°E
100~ [0 B R i i ‘ L ! L ‘ { 4 {
(i o o W 210 S
o= 90 =
804 40° N
B
A 70+
M 60—
A 30° N
o 50+
N 04
{7, 4
% 304 20° N
JC
* 20+
.
2 104 0 500 1000 km
3 0N
#r 0 ~ o 1 T T T T T
A EAEES 80" 90" 100° | 1107 120°E 130°
| | | e | sl | | ] ] P B A PR R R A ((HHE
LN N E N J & GDP
llz | otk ke { ol otk ke { ol |l f ol | alke | ol olle | e ol ] ol - 0'1 élolozs 025050
<0 - 25-0.
2007 2010 2012 2015 2o [ 050-100 W 100-150 [ Jodkd

A 9: RAXFENEFE HRERMEFRE. (A) BREAZELSZIRFEGER, B,
+123£T (2015 FE4) (B) 2015 FE{EHIRE SHX GDP KHLE

JEFR 4.1.3: 577 R FELL LR TR R
FHRHY: T, FIRPMos )7 R PTET EIE LI K FEFE . M GDP

LHHE, 2015 FEF 2018 FEH], Z KM 0.11% 1R 0.09%, T
21%.

nFehs 3.3 ik, AN TG G (PMas )2 i BB T 3R 0 — A 2R A
[FIAINI BNV I R S A F, AR TR AR 4.1.2 FIHERER 72-75 GO

19



PN Y, Gl R T B S S AR R 5T B A Ak, Al S A R A
ToIE AR o B 7V I 6 A IR A S5 e M SBE T I A B 2R, TE AR
KN St — 0 MGz AR AR M S 1

Bl 10 WG R JRoR T FIRG D A RE A B R TR AE AR, 54RFs 3.3
ARG (PMas) AHRIE T 1R H KA —B. =4k PMas 5 G id o8
o5 IAE LU A M 108 123276 (2015 45 38/ 3 107 {23670 (2018 4F)
BEIEN 1.1%. 2018 4E, iZmASEHE GDP (5 ELZ) 0.09%, U525 F& iops A%
P R 57 s A7 e, Mz B aT ge < EIH3] 1%, 812018 4, /1§ k]
FAEL I 5| 1) TR B AR o s AR T 64%, FERAELESS k. ALt A
By, T ERERE. iR PR R g, H PMos A RAE T 4k (ATE
X GDP KRB HHEE-.

GUI“E ?O;‘E 80°E BC:'E 10?'E ‘llll)“E 12?'E 13?“E 14EI)°E 15(‘]'E
|

407 N

PrESEN
v
1

30° N

20° N 1 il
4 3 N ] I
7
14 ‘ . I ;
0 500 1000 km . . |o 1000km
10° N h -
o = : B

T T T T T T T
ik Dk H=k #Hork BTk S= 80°E 90 E 100°E 110°E 120°E 130°E
: < g ML R TR SR A
2015 2018 (i EGDP o)

<007 [CDo07-009 [H0-09-0-11
EHo011-014 Bl -014 3 T4k

(SHs10z SR+ B
N

A 10: EA5 PM2.5S BHRBOT R TERMIREK. (A) HERFTIRS, BREMRR
5, Bfr: HZETT (2015 FEH) (B) 2015 FE & B R KA T GDP B 5

TBFR 4.2: RERELTFERNZTT M
Grr4.2.1: FEHIGEIR IR

LRLRIY: 2019 G, 1 HXTFIIGIIRA R P 258 [T T AL T, 2E4E T
2015 FELIRN FEEES . HAT, IGHFEIRIER DL L FPRA AN 2019
P, B FEGERRZA R T 864 10570

AIEbr SRS 3.1 AHFPRL, B A E KRR R8BS R AT
RIAEIRHT, WIEHEBIT . (RGBT BRI BT . ® 2008 £ 2019 £E 2

20



], o TR R LA B AR B I 317 123800 R IR T 93 123570, ¥ #H
JSEHE, 37K LA FLEE P9 ARG Bk eV 350 5 5 @R R At R R 2 LA 2008
FEI 101 POEBGINE 2019 451K 9:1. 2019 4, FEFAEIFEIEIAR T 864 123
I, HA RIS AKFHBEEARIEHE, 2017 SRR IGEILEIT 761 1235 7T,
TR FORIIPHAE LSS N R 842019 4F, SRR INE 173 2% 0. ®
N PETT AR RRIR Y sk UK R, R SR T PR AR B AR R EE B i KT
2018 A F 815 14376, 2019 M 716 12370

BFr4.2.2: MCHEREB TV FE Y

BRI [ O] A GEVR BT TN B FELE ARG A TR 7T
W, 2018 A 410 T A .

o [ 7E TP A REVR A b N B A BR AT SE, 2018 414 410 A, H 2012
FELREE BT (2017-2018 SEHAME], ik ABUNME T, T 2.7%) . %8
FIESL P ER A REITRAT IS0 NS, J5#7E 2018 4E 388 Ji A, L
2017 k> T 6% 2018 4, KPHBRAT LAl A E 290 J3 N, 5 AT FfAE BRI
I ABR) 70.1%. T ENE SRR EH 18.5%, 1 H #TH Al A fe 4
AT AEE RS E 37%. 2388 R H EE G55 REN21 ZATH) (2019
ER A REVR A BRIR LR & (Renewables 2019 Global Status Report) ) ¥ .
Computer and Enterprise Investigations Conference #3141 [E E 5% 48 it /5 ¥

30,86,87
TEbF4.2.3: HEATAEFI A

TR : VTHFER, LRI 7GR T IR i 5, 2018 452 T
419 7 FET——H 2017 ZE101 7 10% LI, 2015 ZEE2H 100% 6L

A RHE S AL T REVE T I A% o X AN A R T A 21
TEAHRES, BT A IRRERT IR . AR TR R 1 S 1 R S 40 K
ZARPRFI TEA BE, FRER T o B A R Bk U IR 46 (8 2 FLAE A BRAE,
ARELANIE SR B, %8 2011-2015 SEA0R], AL RN AT B R, (BL7E
2018 B TF 4 419 /2.3 76— 2017 GG T 10%, H 2015 E 5 H 100%
PA b o Z By Phas tR B RE R0 , SR SORIEEL ) U DR JE I i 45 R s 3 L 4K

21



TR ERL ) A BE ™ B AE TEA #R5 HFTA R B A OB AN U T 1 5,
2018 4, HEHEA =, SR T BRI M A FE—— AN RS BT R A

TEFF4.2.4: BIE DT HIE L7 /E

FELRH: 2019 F, BEGHLHAAETH S 7 P E 11%H760 0 E,
M 0.56 FET0/ COx 2 11.4 FET0/M COx» NEE, GEH (D E) Hbr iz
P

A RBUIBIE R A 5| SARBR A B R A eI (LB sE ) H A i)
HLRY RIhr T I 82-84 WU FIBEE AT EIBES T b B € 1 1K) 78 5
TEREAN T RE . 200N S 7SR [E \ANRAE Z i R T A TE FE 2 0.24-13.0 36T/
I CO2o SEBS BiAN BB T & i sl T A BRI AT A AL R A% 0o 1 2019 4, Jb Uik 4%
MR B, TE 11.4 3670/ COa, 1 B R ARIIEI AN B AKX 0.56 3%
Je/ME CO2. H i EBAE 5 T 2 AN U5 SRR T 5 522 ClR A #h H AR AH
ULECIY . F 2020 4 40-80 3 70/l CO2 MG Ko 222019 4, )\ /MK SEREE 5
T S A E Y 13.3 120 CO2 M5, AR EHSEER 1%, &/ MK
MR HEE 1 53%. 2021 4 p E AT A EEHERCS Sk R )G, Bog ke
i T 33% B AR . H AT, A B SRk s T T Al TR R 1 R
BrBL, AR ARRE YO .

N

AR, WA E RO 25 A BT I, DR G D2 00 it B 57
BN ISR LG T ARG T . SRT, 2 7 E A i A R I AR
2B AW BT, HRIE NAHEIE T NS A 55 s 4 T k. BAR
FE ST 1 — RINBERRAE R B2 5 e 7, (H 75 ZERHUCE SR (0 T T4 It
W3z WO AL ARG, NSRBI AR A5 5 . 0, Ao REIRTR BT 1B E RONLKs
X RETR AR G M e 7 2B TR

5T ARNBNSS

S8 T 2T AR B SRASACT e B (52, (BT 22 T B4 A XX
SE S TR NS FE TS PR AN o FERCEETE B T, ASFIRIA 2t ARG (et 1 f

22



RS SR A RS 5, BUGTIN T 577, JFHESD 7 H AR RS AE B 1)
TAE. 39 ATERER T (Fabr 5.1 DA (Fibr 5.2) R BEFF 5.3)
FEf A RRASATIL I S 515 00 o DIAE 3R T 52t — 2308 b [ UM A e
AURAA AT AR ERE

Tabs 5.1 ARITH AT T BN A4k il R SRV R

TERIY: A, FEIR T TR TIRZE AL )KL/ — H AL FE07: 2019
P TAKIREHITGIC S FETT KA T 67 Jed HIM 7

ZABAR KA T — B 7 R RV Ak S A A A BN S AR A U ) 2 515 10 - 8K
22020 E 3 H, HEA 9.04 CHIRPH . #2019 4FK, AR & FriR Gl
I SR P 0L 5.6 12N, HEERA Pk 2.22 /2 . % TREERIEE. 52
JIRIZFENE (LLBEE — RAIE 7 AL , iz 38R i T @ AN R H k.
@A @UFMN . @ RIRE T @B EREIRX AN TS 3T 4
BT o B AR YE T IR LUK S AE WA b AT Bt -, IR R T A kAR
o S BRI T M ST MO T T8 BRI RAA 0 se B R, TS LI S
5 84-86 T,

M 2010 SEF] 2019 4F, X EBARIKSIEFIRBIE EILHH R AT T 7526 Rk
TR AR FREHRGE R 2010 4F1 87 FR M0 2019 21 997 j%, B0
T (WELD , METRERRA 2.7 BT, 5K EARK ST
B EH R E ) 2% For, 52 R A ARG T o5 LEEUIK, A 2010 £ 5.7%
ANIEIGINZE 2019 41 6.7%. 2013 4%, EMU (RS RBIEITEIRD , A
ATIRE 23 35 G S 5 i RN AU AR A IR I R IR A TR T s TR G R T s 38 iy
W, 26972019 4, KILFBEEKSDURAGT T 67 FoR T RAMURAZ KNG T
R ) 2014 AR LIRS B ORATARDGIG 7 AR, o (B 75 ZoRIUE 2 1t
AR ORI 2 Ax A R 5 U AR AL IR R A K

23



1600 — REEA T T ~250
— S AURA T
1400+ — MUR GRS T (BT

T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
i

A 11: 2008-2019 FHAFIRM T LXK TR R BRI RZUHEREIRER
FEFE 5.2: A0 REAN SR AR BB B R &

LR : R ETHARNNSFFLNAE T TR T 14—,
PILL 532 5 WK LA EAIETF 2N L BRI TV TS o

NN R b 7] R AR H—1EEN S SRR % 3R A T L
Xt 3T TR Z AR R T ™™ A S BRI AR R R B . 0 e 4R,
LR E R 51 #E T L A T 66% TR A 100 HRER A E R AL
W T 1112, BT HRERRE AT 100 T E R 2 s
RO, I E R R E IR R AR it S e E AN A S 5150 5
WHEHAD A LG, AR B EE 5 TR . B o NFET o AR50 i 28l
R AR, HARFAWHA R OCICE AN N ST I I OG8ET  AHOCTT VAN 23 #r
(¥ e B R R, W] 2 DL SR AR 86-91 T,

2017-2019 “EHIA], AR R AW SN, (EH AR, ROk
[l 2% i A AEASAX A R, 2019 4F, XL 202 — /S EA AL 2%
SRBAGRAE AN RN . TEFTA RS RS, U 1/200,000 & #5501
BUAT K, BBt R, NOBZ. K5 RBEAFEREN— ZE&Mm A0
Ko A SN S A AR A 1) ) 48 2% 2 U A B S AR N RSP 38 K B 2 —
FabR 5.3 BRI R SRR UOR H) R

FHRH: 2019 4, H1EFEETEFEFTIRBX ARG LIELF T 14
T B30 i d XX, 7 2008 FEFF ST 12 Fa 3 o

24



AR BRERER T [ 2 8 I R R A T S T R A AT A AR AL 1) R
FHIE . ZFabrsFI A E M (CNKD LK Ovid Medline F1 Ovid Embase ¥
i PE R A R I Re, R R T E VR ERES R b 43 Sl R R A B Ok
it B 55 0 R G O B e ) R LR R S SRR SO SO R L o % TR A
ZORMGHIVEANE B, 713 WM 4 92-101 T, CNKI LGSR T 2008 4E % 2019 4F
HAIR R R 26,849 78 55 AFRAAH R AR IATI S, HF0.83% (2225) 5
fEREAHSC. M 2010 4EF] 2019 4F, F 2 0F 706 B 5 S AR A0 11 S0 28 B0 AT I
B, 2018 SERTIAFIEME 29 75, 2019 ERF IR E] 15 7

M7E Ovid Embase 1 Ovid Medline %4 2 e 2 i BEAE # & R 9530 S
DR AR LR ANTE] . 2008-2019 AR, X PRANEHE FE L USR T 932 G 5 AU
FHRIISCE, Horh 17.7% (165 @) SRR RAZ I . 2008-2019 FHE, X
PR PSS (14 45 v B R S A AR A AR DG IR SC B 40 M 3 RS E 17 304
A J 2019 FAIRK RN 734 RIAGE =&, BRSNS, AHEPR
TR RIS A5 A A AR IEAE AT i i, I BB I 1R RS I Ak B8 &
102

NG

Gt 2L A AR BN AU, 2 FF B AT N R AL ) R
B AR L AN NREA AR S0 i RN AZAL IR 2 5 12 B RTR BT, fUE L
k2 5 MBUNESETE . XE@EH S EOEEMA L, el (ERE) M
ARV, TEGAR . SEAR TR OO AL 2 RIIA 5 22 48 2 18] (I 3 SEER AR T il

g & (PEREH IEEREERE (20200 )

B O TR R E RS XS XN SR 23 B RS R
ARAG SRR BEAT T IRER . AR T 19 KE WA 77 f08 KB LAERCR,
AR B IR AT A4 T A A R RN R B PR 52 i DL B [ T SR B ) 2
felitio S F AR AT e, RN AR SR IE M fa AR A e 5 . ik, A
WEFIE S &R B 2 TP IR, WG 4 ] (% X2 AR I TF T e SR IE .

25



ST 2 Wy AR PR (A0 AR A A R XU 04 il A A SR A S
(B BUR AL ) 7E r [ TR TE G AN o A AN AR TG 18 I A A Ak JHAge e (1 s,
T RN A 2 G5 3ABE R L 2 AE N A AR S5 M 55 N\ T T s (0 XU e 5
2019 4, FADZBENFHZEZ T 13 DHIRK, ZRHBA IR U AT E & BOR R fE
R [FIAE, A BHRAR SGAE T NBUAEI T 26,800 A, #4411, Hith 53k
AT RIS 136 10K TT.

o [ 33 N A AR AL RIS A AR A 5 TR A O R B 2. — 7T,
W oA H B B D L R AR R L TR, LA AR D T Jee A A AR R XIS DA
BEAh, KRR AR A BRI IR B 3 DR . BRIt R 2 1g, oy
FERAAR . FRF ARFIBUN 2 518 B S ARAS A SUE R FE BRI

5T, AR R R BRI A AN A RS YR BT TR AT 1R R AR
WA BT, 90% B e A T AR AR RENR . BT A REURAT ML
F ANHOE SRR BB =702 —, T HAMEE S P, 2R0E R4k
#, PMas HHRIET- ABURAD T 10%, HIL A REBE AR T 414370, Hh
] AR S o [ 33%FFBCR M e E BB S ik & (ETS) , HiiihHs T 2021
FIEXEE.

AT 12 R T 2000 4 DLRIE 32 21 1) AR AL A B2 M i AR (e i oL CEIBD
PR B R RO CR D, 3 B H R AR 2 A o o I 18] 1 81 ek
P R W) — dLAEhR . B IUEAR I/ HMEARLE 0-1 22 18], RRAS BB 1
RN N R FR PR X AR /5 L. BUOUBRER , FoRR2mi i NEE, Bl
SR FE ) SRR . b, BEEREARS 2008 1.0, ARERAUBRASAITIXAN T T
RIfa BRI AL I AR B o™ B o X T B IR XT S F b, AniZ B TR R« f3
A ARG IR AT R AN S5, SR80S 70 1.0 UERZRREN T B K77 BE (A
X, e, SEASEI T ROR IR M . REZEERARIE ST 1.0, RES
A 2 A5 A B GET 2 A . SR T B bR PR RE, T2 LI SRR
102-103 UL, J& SR AR IR 1 5 #2 B , JF R REAE B T B Aok (K64 o

26



i
_ 10
6554 Ll E AT B R 3T
HORAIETE T A 08
BT B Bk 06
A AR £ R R O 04
B RE A 0
BRI FET R A .
Nz 3 5 it
. T 10
PGB |
BRI 08
REALRE LA 06
A P 5 57 1 B O 04
BRI | 0s
B A Rl R
QI'\,I%T Tb"l |‘°| IQ)I ](}T'\,['\,I Ihl TbT Tq)l 1 0
S '\'QQZ’QQ’LQQ:QQWDB"\}DQ"VQQZD\ ,Px@xmoggx ,@%s @%x@@
EG

A 12 (HIM 131 HR 2020 £ ERE )Y fBirEaHER

IS SR R BB it XA AR A A 2 e ] PR A AR A T SE T P A H A
B AESARAT BN PR R FELASH e B P [ 2030 FH bw 1% BSEEL,  §20 14 42
RN e 5 At o ORI TR B 1S R e LA o [ A 2 AN AR BOR AT T —
RIS BEERTE, BRI B S A SR B R . WERANE
BIX — s A2 R B T X i BESE WL 22355 Pk SR U m] g 2 I AR AL IX
Yfi BRSNS XS o

o

BAT o E B FERE L2 (Wellcome Trust) « fHREHE (Fils) HRAA
(Delos China (HK) Limited) 1 ffgekk4:2> (Cyrus Tang Foundation) X} 4K 7T
SRBLH TR SRS SCRF RN, A AT S, 3RATHE JEIE 58 X Tt 7
PAE AT I RS SRR T B o AEES TAE . AT RIS EE
et GEERT) FRHME TS WA BORR G . b, BOAE 4. 25EE
MRS GEHRT) XA SR B HROR S .

27



£ P

10.

11.

12.

13.

Watts N, Adger WN, Agnolucci P, et al. Health and climate change: policy responses to
protect public health. Lancet 2015; 386(10006): 1861-914.

Watts N, Amann M, Arnell N, et al. The 2019 report of The Lancet Countdown on health
and climate change: ensuring that the health of a child born today is not defined by a
changing climate. The Lancet 2019; 394(10211): 1836-78.

Promotion Committee for Healthy China Program. Healthy China Program (2019-2030).
July 15, 2019. http://www.gov.cn/xinwen/2019-07/15/content_5409694.htm (accessed May
8,2020)

UN Climate Change. The Paris Agreement. https://unfccc.int/process-and-meetings/the-
paris-agreement/the-paris-agreement (accessed May 8, 2020).

The Intergovernmental Panel on Climate Change. Global warming of 1-5°C. An IPCC Special
Report on the impacts of global warming of 1-5°C above pre-industrial levels and related
global greenhouse gas emission pathways, in the context of strengthening the global response
to the threat of climate change.2019.
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full Report High Res.pdf
(accessed April 20, 2020).

UN Sustainable Development Goals Knowledge Platform. Transforming our world: the 2030
agenda for sustainable development. 2015.
https://sustainabledevelopment.un.org/post2015/transformingourworld (accessed April 20,
2020).

Mayrhuber EA-S, Diickers MLA, Wallner P, et al. Vulnerability to heatwaves and
implications for public health interventions — A scoping review. Environmental Research
2018; 166: 42-54.

Copernicus Climate Change Service. ERAS.
https://www.ecmwf.int/en/forecasts/datasets/reanalysis-datasets/eraS (accessed April 23,
2020).

Chambers J. Hybrid gridded demographic data for the world, 1950-2020. April 27, 2020.
https://zenodo.org/record/3768003#. X4spwZ5KiUk (accessed April 27, 2020).

Yang J, Yin P, Sun J, et al. Heatwave and mortality in 31 major Chinese cities: definition,
vulnerability and implications. Sci Total Environ 2019; 649: 695-702.

Xu Z, FitzGerald G, Guo Y, Jalaludin B, Tong S. Impact of heatwave on mortality under
different heatwave definitions: A systematic review and meta-analysis. Environment
International 2016; 89-90: 193-203.

Ma W, Chen R, Kan H. Temperature-related mortality in 17 large Chinese cities: how heat
and cold affect mortality in China. Environ Res 2014; 134: 127-33.

Wang Y, Wang A, Zhai J, et al. Tens of thousands additional deaths annually in cities of

28



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

China between 1.5 C and 2.0 C warming. Nature communications 2019; 10: 3376

Li T, Ban J, Horton RM, et al. Heat-related mortality projections for cardiovascular and
respiratory disease under the changing climate in Beijing, China. Scientific reports 2015; 5:
11441.

Kjellstrom T, Freyberg C, Lemke B, Otto M, Briggs D. Estimating population heat exposure
and impacts on working people in conjunction with climate change. /nt J Biometeorol 2018;
62(3): 291-306.

Dunne JP, Stouffer RJ, John JG. Reductions in labour capacity from heat stress under
climate warming. Nat Clim Chang 2013; 3(6): 563-6.

Watts N, Amann M, Arnell N, et al. The 2018 report of the Lancet Countdown on health and
climate change: shaping the health of nations for centuries to come. The Lancet 2018;
392(10163): 2479-514.

National Aeronautics and Space Administration. Active Fire Data. 2020.
https://earthdata.nasa.gov/active-fire-data (accessed May 23, 2020).

Doocy S, Dick, A., Daniels, A., & Kirsch, T. D. . The human impact of tropical cyclones: a
historical review of events 1980-2009 and systematic literature review. Plos Currents 2013;
5:5.

Zheng J, Han W, Jiang B, Ma W, Zhang Y. Infectious Diseases and Tropical Cyclones in
Southeast China. International journal of environmental research and public health; 14.5
(2017): 494.

Jiao K, Hu W, Ren C, Xu Z, Ma W. Impacts of tropical cyclones and accompanying
precipitation and wind velocity on childhood hand, foot and mouth disease in Guangdong
Province, China. Environmental Research 2019; 173(JUN.): 262-9.

Lowe SR, Joshi S, Pietrzak RH, Galea S, Cerda M. Mental health and general wellness in
the aftermath of Hurricane Ike. Soc Sci Med 2015; 124: 162-70.

Scaramutti C, Salas-Wright CP, Vos SR, Schwartz SJ. The Mental Health Impact of
Hurricane Maria on Puerto Ricans in Puerto Rico and Florida. Disaster Med Public Health
Prep 2019; 13(1): 24-27.

Taioli E, Tuminello S, Lieberman-Cribbin W, et al. Mental health challenges and
experiences in displaced populations following Hurricane Sandy and Hurricane Harvey: the
need for more comprehensive interventions in temporary shelters. J Epidemiol Community
Health 2018; 72(10): 867-70.

Ying M, Zhang W, Yu H, et al. An Overview of the China Meteorological Administration
Tropical Cyclone Database. Journal of Atmospheric & Oceanic Technology 2014; 31(2):
287-301.

China Meteorological Administration Tropical Cyclone Data Centre. Introduction to tropical
cyclone data of China meteorological administration. 2020. http://tcdata.typhoon.org.cn/
(accessed May 23, 2020).

29



27.

28.

29.

30.

31.

32.

33.

34.

35.

36

37

38

39

40

41

42.

Rocklov J, Tozan Y. Climate change and the rising infectiousness of dengue. Emerging
Topics in Life Sciences 2019; 3:133-42.

Institute for Health Metrics and Evaluation. Global burden of disease study 2017 (GBD 2017)
data resources. http://ghdx.healthdata.org/gbd-2017 (April 23, 2020).

Yao-Dong D, Xian-Wei W, Xiao-Feng Y, Wen-Jun M, Hui A, Xiao-Xuan W. Impacts of
climate change on human health and adaptation strategies in South China. Advances in
climate change research 2013; 4(4): 208-14.

National Bureau of Statistics of China. National and provincial vehicle ownership. 2020.
http://data.stats.gov.cn/english/ (accessed May 5, 2020).

Chan EYY, Ho JY, Hung HHY, Liu SD, HCY L. Health impact of climate change in cities
of middle-income countries: the case of China. Br Med Bull 2019; 130(1): 5-24.

National Development and Reform Commission. National Climate Change Program. June 4,
2007. http://www.china.org.cn/english/environment/213624.htm (accessed May 5, 2020).
WHO. Health and climate Change Country Profiles 2015/2016 cycle.
https://www.who.int/globalchange/resources/country-profiles/en/ (accessed May 8, 2020).
WHO. WHO Health and climate change survey report: tracking global progress. 2019.
https://www.who.int/globalchange/publications/country-profiles-global-report-2019/en/
(accessed April 23, 2020).

Qin D. Climate and Environmental Evolution in China: 2012 (in Chinese). Beijing: China
Meteorological Press, 2012.

Writing Committee of The Third National Assessment Report on Climate Change. The Third
National Assessment Report on Climate Change (in Chinese). Beijing: Science Press, 2015.
Wang W, Zheng G, Pan J, Chao Q, Wang M, Hu G. Green book of climate change-annual
report on actions to address climate change: 2014 (in Chinese). Beijing: Social Sciences
Academic Press, 2014.

Xie F, Liu Y, Chao Q, Zhuang G, Hu G, Pan J. Green book of climate change-annual report
on actions to address climate change: 2019 (in Chinese). Beijing: Social Sciences Academic
Press, 2019.

Zhong S, Huang C. Climate change and human health: risks and responses (in Chinese). Chin
Sci Bull 2019; 64: 2002-10.

WHO. Operational framework for building climate resilient health systems. 2015.
https://www.who.int/globalchange/publications/building-climate-resilient-health-
systems/en/ (accessed  April 20, 2020).

Tang K, Gong P, Zhang WZ, Lin P. Report of check-up for China’s cities (2019) (in Chinese).
Beijing: China City Press, 2020.

Bouchama A, Dehbi M, Mohamed G, Matthies F, Shoukri M, Menne B. Prognostic factors
in heat wave related deaths: a meta-analysis. Archives of internal medicine 2007; 167(20):

2170-76.

30



43.

44,

45.

46.

47.

48.

49.

50.

51

52

53

54

55

56

57

Cheong KW, Riffat SB. Monitoring hydrofluorocarbon refrigerant leakage from air-
conditioning systems in buildings. Applied Energy 1996; 53(4): 341-7.

Vandentorren S, Bretin P, Zeghnoun A, et al. August 2003 heat wave in France: risk factors
for death of elderly people living at home. The European Journal of Public Health 2006;
16(6): 583-91.

Richard L, Kosatsky T, Renouf A. Correlates of hot day air-conditioning use among middle-
aged and older adults with chronic heart and lung diseases: the role of health beliefs and
cues to action. Health education research 2011; 26(1): 77-88.

Zhang Q, Zheng YX, Tong D, et al. Drivers of improved PM2.5 air quality in China from
2013 to 2017. Proceedings of the National Academy of Sciences of the United States of
America 2019; 116(49): 24463-9.

Zhang S, Worrell E, Crijns-Graus W, et al. Modeling energy efficiency to improve air
quality and health effects of China’s cement industry. Applied Energy 2016; 184: 574-93.
Markandya A, Sampedro J, Smith SJ, et al. Health co-benefits from air pollution and
mitigation costs of the Paris Agreement: a modelling study. Lancet Planetary Health 2018;
2(3): E126-E33.

Kan H, Chen R, Tong S. Ambient air pollution, climate change, and population health in
China. Environment International 2012; 42: 10-9.

Gallagher KS, Zhang F, Orvis R, Rissman J, Liu Q. Assessing the Policy gaps for achieving
China's climate targets in the Paris Agreement. Nat Commun 2019; 10(1): 1256.

UN Environment Programme. Emission Gap Report 2019. 2019.
https://www.unenvironment.org/interactive/emissions-gap-report/2019/ (accessed April 23,
2020).

Department of Energy Statistics in National Bureau of Statistics. China Energy Statistical
Yearbook 2001-2018. Beijing: China Statistics Press, 2002—19.

Statistical Bulletin of National Economic and Social Development 2018-2019. National

Bureau of Statistics of China. 2019-2020.
http://www.stats.gov.cn/tjsj/zxfb/202002/t20200228 1728913.html (accessed April 23,
2020).

Shan Y, Guan D, Zheng H, et al. China CO2 emission accounts 1997-2015. Sci Data 2018; 5:
170201.

Liu Z, Ciais P, Deng Z, et al. Near-real-time monitoring of global CO: emissions reveals
the effects of the COVID-19 pandemic. Nat Commun 2020; 11: 5172.

Giani P, Castruccio S, Anav A, Howard D, Hu W, Crippa P. Short-term and long-term health
impacts of air pollution reductions from COVID-19 lockdowns in China and Europe: a
modelling study. Lancet Planet Health 2020; 4: e474-82.

State Council of China. Notice of the State Council on issuing the air pollution prevention

and control action plan. 2013. http://www.gov.cn/zwgk/2013-09/12/content 2486773 .htm

31



58

59

60

61

62

63

64

65

66

67

68

69

70

71

(accessed May 5, 2020).

State Council of China. State Council’s issue of winning the blue sky defense war notice of
three-year action plan. 2018. http://www.gov.cn/zhengce/content/2018-
07/03/content_5303158.htm (accessed May 5, 2020).

Venkataraman C, Sagar AD, Habib G, Lam N, Smith KR. The Indian National Initiative for
Advanced Biomass Cookstoves: the benefits of clean combustion. Energy Sustain Dev 2010;
14: 63-72.

Wu SM, Zheng XY, Wei C. Measurement of inequality using household energy consumption
data in rural China. Nat Energy 2017; 2: 795-803

Building Energy Conservation Research Center of Tsinghua University. 2017 annual report
on China building energy efficiency. Beijing: China Building Industry Press, 2017.

Data Center of Ministry of Ecology and Environment of China. Daily air quality of Chinese
cities. https://datacenter.mee.gov.cn/websjzx/queryIlndex.vm (April 20, 2020).

Amann M, Bertok I, Borken-Kleefeld J, et al. Cost-effective control of air quality and
greenhouse gases in Europe: modeling and policy applications. Environ Model Softw 2011;
26: 1489-501.

Huang J, Pan X, Guo X, Li G. Health impact of China’s air pollution prevention and control
action plan: an analysis of national air quality monitoring and mortality data. Lancet Planet
Health 2018; 2: €313-23.

Yang S, Fang D, Chen B. Human health impact and economic effect for PM2-5 exposure in
typical cities. Appl Energy 2019; 249: 316-25.

Maji KJ, Ye WF, Arora M, Shiva Nagendra SM. PM2.5-related health and economic loss
assessment for 338 Chinese cities. Environ Int 2018; 121: 392-403.

Yu S, Xia J, Yan Z, et al. Loss of work productivity in a warming world: differences between
developed and developing countries. J Clean Prod 2019; 208: 1219-25.

Horton DE, Skinner CB, Singh D, Diffenbaugh NS. Occurrence and persistence of future
atmospheric stagnation events. Nat Clim Chang 2014; 4: 698—-703.

Chen K, Fiore AM, Chen R, et al. Future ozone-related acute excess mortality under climate
and population change scenarios in China: a modeling study. PLoS Med 2018; 15: ¢1002598.
Ministry of Ecology and Environment of the People’s Republic of China. Limits and
measurement methods for emissions from light-duty vehicles (CHINA 5). 2016.
http://english.mee.gov.cn/Resources/standards/Air_Environment/emission_mobile/201605/t
20160511 337517.shtml (May 10, 2020).

The Ministry of Public Security of the People’s Republic of China. National private vehicle
ownership. 2020.  https://www.mps.gov.cn/n2254314/n16409334/c6852472/content.html
(accessed May 10, 2020).

72 He G, Pan Y, Tanaka T. The short-term impacts of COVID-19 lockdown on urban air pollution

in China. Nat Sustain 2020; published online July 7. https://doi.org/10.1038/s41893-020-

32



73

74

75

76

77

78

79

80

81

82

&3

&4

&5

86

87

0581-y.

Giani P, Anav A, De Marco A, Feng Z, Crippa P. Exploring sources of uncertainty in
premature mortality estimates from fine particulate matter: the case of China. Environ Res
Lett 2020; 15: 064027.

Lv Z, Wang X, Deng F, et al. Significant reduced traffic in Beijing failed to relieve haze
pollution during the COVID-19 lockdown: implications for haze mitigation. arXiv 2020;
published online June 12. https://doi.org/2006.07297v1 (preprint).

Huang X, Ding A, Gao J, et al. Enhanced secondary pollutionoffset reduction of primary
emissions during COVID-19 lockdown in China. Natl Sci Rev 2020; published online June
18. https://doi.org/10.1093/nsr/nwaal37.

XieY, Dai H, Dong H, Hanaoka T, Masui T. Economic impacts from PM2-5 pollution-related
health effects in China: a provincial-level analysis. Environ Sci Technol 2016; 50: 4836—43.
Tian X, Dai H, Geng Y, et al. Toward the 2-degree target: evaluating co-benefits of road
transportation in China. J Transp Health 2019; 15: 100674.

Zhang X, Jin Y, Dai H, Xie Y, Zhang S. Health and economic benefits of cleaner residential
heating in the Beijing—Tianjin—Hebei region in China. Energy Policy 2019; 127: 165-78.
Partridge I, Gamkhar S. A methodology for estimating health benefits of electricity generation
using renewable technologies. Environ Int 2012; 39: 103-10.

Xia Y, Guan D, Jiang X, Peng L, Schroeder H, Zhang Q. Assessment of socioeconomic costs
to China’s air pollution. Atmos Environ 2016; 139: 147-56.

Xia Y, Guan D, Meng J, Li Y, Shan Y. Assessment of the pollution-health-economics nexus
in China. Atmos Chem Phys 2018; 18: 14433-43.

XiaY, LiY, Guan D, et al. Assessment of the economic impacts of heat waves: a case study
of Nanjing, China. J Clean Prod 2018; 171: 811-19.

National Energy Administration. The National Energy Administration releases 2019 national
power industry statistics. Jan 20, 2020. http://www.nea.gov.cn/2020-01/20/c_138720881.htm
(April 20, 2020).
National Bureau of Statistics of China. China Statistical Year Book 2019 (in Chinese). Beijing:
China Statistics Press, 2020.

Energy Research Institute of Academy of Macroeconomic Research, NDRC China National
Renewable Energy Centre. China renewable energy outlook 2019. 2020.
https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2019/CREO2019 -
_Executive_Summary 2019.pdf (May 8, 2020).

Murdock HE, Gibb D, André T, et al. Renewables 2019 Global Status Report. 2019.
https://www.ren21.net/wp-content/uploads/2019/05/gsr 2019 _full report en.pdf (May 5,
2020).

Computer and Enterprise Investigations Conference. China employment in fossil fuel

extraction CEIC global economic data, indicators, charts & forecasts. 2012-2019

33



88

&9

90

91

92

93

94

95

96

97

98

99

https://www.ceicdata.com/zh-hans/china/no-of-employee-by-industry-monthly/no-of-
employee-petroleum-coking--nuclear-fuel; https://www.ceicdata.com/zh-hans/china/no-of-
employee-by-industry-monthly/no-of-employee-coal-mining--dressing (May 7, 2020).
International Energy Agency. Fossil-fuel consumption subsidies by country, 2018. 2020.
https://www.iea.org/data-and-statistics/charts/fossil-fuel-consumption-subsidies-by-country-
2018 (April 28, 2020).

Zapf M, Pengg H, Weindl C. How to Comply with the Paris agreement temperature goal:
global carbon pricing according to carbon budgets. Energies 2019; 12: 2983.

European Union Joint Research Centre. CO2 time series 1990-2015 per region/country. 2016.
https://edgar.jrc.ec.europa.eu/overview.php?v=CO2ts1990-2015 (April 26, 2020).

The World Bank. Carbon pricing dashboard. 2019.
https://carbonpricingdashboard.worldbank.org/ (April 26, 2020).

Carbon Pricing Leadership Coalition. Report of the high-level commission on carbon prices.
May 29, 2017.
https://staticl.squarespacecomstatic/54{ff9cS5ce4b0aS3deccctb4c/t/59b7f2409f8dce53168119
16/1505227332748/CarbonPricing_FullReport.pdf (April 26, 2020).

Wan H, Bian J, Zhang H, Li Y. Assessment of future climate change impacts on water-heat-
salt migration in unsaturated frozen soil using CoupModel. Front Environ Sci Eng 2020; 15:
1-17.

China Internet Network Information Center. Statistical report on internet development in
China. April, 2020.
http://cnnic.com.cn/IDR/ReportDownloads/202008/P020200827549953874912.pdf
(accessed May 25, 2020).

Sina Technology. Weibo monthly active users reach 516 million, and barriers to competition
remain solid. Feb 26, 2020. https://tech.sina.com.cn/i/2020-02-26/doc-
1imxxstf4598954.shtml  (May 4, 2020).

Ojekunle Z, Oyebamji F, Olatunde A, et al. Global climate change:the empirical study of the
sensitivity model in China’s sustainable development, part 2. Energ Source Part A 2015; 37:
861-69.

Xu Z, Zhao C, Feng Z, et al. Estimating realized and potential carbon storage benefits from
reforestation and afforestation under climate change: a case study of the Qinghai spruce
forests in the Qilian Mountains, northwestern China. Mitig Adapt Strategies Glob Change
2013; 18: 1257-68.

Archibald CL, Butt N. Using Google search data to inform global climate change adaptation
policy. Clim Change 2018; 150: 447-56.

Vaughan L, Chen Y. Data mining from web search queries: a comparison of google trends

and baidu index. J Assoc Inf Sci Technol 2015; 66: 13-22.

100 StatCounter  GlobalStats. Search  engine  market share  China.  2020.

34



https://gs.statcounter.com/search-engine-market-share/all/china2020 (May 15, 2020).

101 Baidu. Baidu announces first quarter 2019 results. May 16, 2019. http://ir.baidu.com/news-
releases/news-release-details/baidu-announces-first-quarter-2019-results (accessed May 9,
2020).

102 Bi P, Shi X-M, Liu, Q-Y. Climate change and population health research in China: knowledge
gaps and further directions. Adv Clim Chang Res 2020; 11: 273-78.

103 Chinese Central Government. Health China Action (2019-2030). July 15, 2019.
http://www.gov.cn/xinwen/2019-07/15/content_5409694.htm (accessed May 5, 2020).

35



