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R HE O B = B HE R S R i s e R e A BT A T AT REDEHE B AR AN
NS PR R AR 5y — i, AE R RARRE B IER AR R SE g, s o B HE
TH B R B T R R B2 SR B ]

201945 H, BRAEBUN AR LT 12014 (IPCC) S 49k eaiid TxF ([
FIESRTERIEFBITI) (FFK (Q019&1TRRFER) ) ¥, itk A4 Ed s H R R =
SARYE AR HEIE 29 $E BT B0 RN, e R AR R (e JR e A
K ) A TR B T IR T BN ATE R, S sh R e s B i v Ay
HERHEBOE ARt — R R, BT H AR TR EASMRUN T ETTH (Greenhouse Gas
Observing SATellite Project, GOSAT), #4# ) 4xBk X FFCO, HEUE ¥ (ODIAC), %5[H]
SRR ATLGAE] 1 kmx1 km'™; SEEP) BTSN H (Hestia Project) 7, D3 i BEHL
BUTRIRT , F FFCO,HERU it 1) R 1 390 S i A HETE DT REAK S i A0k 3 S
FAMRHE RS T R S

R T FH TR W I R D 3 o, =5 43 PR HE O B b S Bl T e HE A Y
25 (AR Jey B L2 R 240, 8 RO s T RkHE il s [ SR AR RAE L R S SRR B R O R T
T AT ST R . ST [ P ) T i B 25 43 B3R FECOL HERICHS BRI BIFST , A1Ab T2 2 BB %
PR AR I IR B T i R B B, AR XA (2019 81T RIS ) BosiiEiT & K7
P, MWAEBRRRE . ER KT RIEWAZE, IS0 PER FFCOHERUE FL iy 25 /0 Fid
Tk, FERA TR TR, LI e RS A S R MR A S 5

2

AR AR R PR RO AT A ] B AT ER o A N AR SR B 5 R
AUSE Y A BRI, o 2 R HE RO B A HE R A R IPCC ke ik &,
PIRS DN CO AR % UMY BRI . X itk, TPCCImiksa R R e it 1w &
R Ee, #hAar .

(1) ARML (Bottom-up) HYHRITJ5 1%, #RITI LR IPCC J5 i~ # I R A M5
Tk, Rl s AR IR 2> R IR . TV R AT R AT, G A TR
M ATl sl JZ i i He il R, AR R HROE . O THREITARE, UL 2%
(Tier) " FRHERE FRURBOETR, kR AERREHPEDRZ 08" . (20191617 REds
/) #E—5E TGSk ROk, R T A2 (Tier 3) B, %
WA AR R G B PR BE RN AT B TR

(2) AL (Top-down) HIZHTiik. LIMATREBOIBIIEXI R AT 732, Ml X)
BRI RO B it . PR AR SRR, [, DARIRBR LA I P S R A
SR GATTR, BZOEN PN E AR S HER . 2R Bds 5 TR,
HESRWBONFI R hg, MELLEAT SR A T FIAL L, DXLk 1 D il B ) 225 i
TTEARAE o
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M QO19BITRUE ) BYZERY, VR S 0 e g kil , 8 %<
ARG B A 2 ] A ] B AT 20 0E, JF AP AR Ss SR P U B, o, HElc:
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()23 (] 23 e — SRR L AR Bl A i T . O HHEE A BCs A 5 R B R i LR 1y
%, MRYEREHERCR B B HE S S B B X HE G A ) A0, HERPE ST, [k
T R R HE A 5 B, BARAE A E LRI B s @ (a1 Bl ik 4 A A AR
(Proxy Variable) 1ER4rBECHF (A0 F% BEECHRD . BT R4 ), AR RE
(Downscaling) 77 ZME B HEBCS S T 25 [ 40 BT, (A7 SR PRARE, (AN AT s A b 25 18
A E M i SR A SR 22, ANB KT s

3.1 @KREHMFR

TR AR BRI BRI, 4Bk RUE ) FRCOHERUE B, 2R FH AR A AR & Xl i) %
7 AT HEA R 9 28 [B] 70 B . Marland 261"V 7E 1985 AF AR5 45 [ 4k A1 RE IR 2 LT 21 1 500
FIFH N O 25 [0) 38 FE R R AA 32 T 5o 502 BR FFCO HERUE 5L, X Wi 4Bk FFCO, HE s a4
CDIAC HJH & o )5 Andres %51%F 1996 4R CDIAC i B (4 73 B iE— 2D i 21 10%1°,
[F) B 256 T N 0% B e A AT HE OB B S () Ay B Y i AR SE 2 2 4>, I 7F EDGAR
FFDAS . PKU-CO, % HAth 45k R =5 43 HERHEROE S b A5 2 8 S FniE)

[FIRETE 19964, MRUNHLIEIEH T A O A2 BRIRUEE 1°0x 1o BER 0 25 5 HERUE B
$5 % EDGAR (Emission Database for Global Atmospheric Research) ", {35 CO,, CH,%
RSV, S Z P RS T5 Y E NIRRT H SRR HERL . Horp oG F o HER, RAT
5 CDIAC i F—EMy e ik, A 2 ILRE IRyl % m e i A HE i s, SR %
JE IR g 25 8] 2 B Y 24 (E PR BERARAAER b ) ; {H EDGAR A4 IPCC 1Y %
K, BETHUIEWE T —E50 BT PR R, 8T H H SRR B 43T T
BAERR, BiHbMGE g A AR, R A [ BE A 0 PR RS B

WIRTCEAE, 25— 2w R I HEB T ECR AR & . 2000 4F Doll 5195845
SR 26 B E B <4 DA 15 H DMSP/OLS BRZAKT YAt 4 ie FECO. HEil i, 45 %
HH 2% 16 B 72 TR AT S DX 3k 1 AR COL BV HE IR 52 30 4 35 A X B PR AR OG5 DA I 2 ] 1Y
199545 1°x 13 B A BRI COHEIH 5, SR CDIAC HEH S L, — &Y CO,
SRR M EER, RSB TE R GDP M X HAT RAFRIARRIME: s KT OREE 7 leas 21 i HEsk
4% i /DT CDIAC W HER A& B, e R AR HEOE BRI T /54 . Doll " 7E 3
HREW, MRS Lic SEAVARSHE RTE A R E,  F Tt —25 08 5 S A HE il A
KEEH”, X— AR b5 3 TR AT A E AR & FECOL I8 LR E o

Rayner 2538 13 [A LAY RS HE T 0.25°%0.25°55 [H] 43 3R ) 4 BR R Ak A RE VR R 4 [A)
2% (Fossil Fuel Data Assimilation System, FFDAS), Z RS0 BN JE B0 PER AN
CO, HEAlIE ¥ 5 Kaya fH55 . & EIATYEHN 04 IR ZS [ e K1, DA NHAB SR 114K
P SHEEAEARSS &, /M BREGH TR, DA KRR B bR A 35 2 . B
L B 4Bk R FRCO HERUE B, AT LAE— 48R 8l s 6] 70 B s 72 U ot il 4+
RAACTHRAR L T ARG . TR

SR TGS A2 N H 23 [B] 7 A B i 2 A R T8 s, AR A B RYE, thin—3%
PIXE DA B GE [ DA SR RS IR e (P 48) HEBCRAAEDY . XTIk, 78 H A B S IR R
3 (National Institute for Environmental Studies, NIES) #fi Hi (975 = S AW T2 35 H
i (Greenhouse Gases Observing SATellite, GOSAT) , Oda %5 "W fi W I 47 zh £ 4% JE
(CARMA) e fibiy ek | Al AE SOt ab 38, F45 EHnkR e ) HERUS B0 A HE
R A R S A A B AT SC B AT A (] 4L, AR T A5 [H] 40 B IR #) 1 kmx1 km
B9 R CO HEOHF IR £ 45 7 5. (Open-Data Inventory for Anthropogenic Carbon dioxide,
ODIAC) . 1Mo FHE— 84w MEHE, IS G- BE B HECRRIE A9 525, ODIACHLE
AR T,
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[ S8 [ A P LA R St R IR 19X L B R AR s R iRt HE SRR AIE (1934542 .- Ghosh 451249
LA AR 73, M Vulean 1 BRI 8 ANHERCGHR ] v i 6 H 38 B% 2238 . flk .
fezs AT O o) Bokedrlk) ST, I SHERCE K A B KT e 5 5 g s [l
i, HERERIE COHERE M. SR IES R WR, &30 THEICR B kA, Horp
T % S 20 R T T HE R AR A 20.43% 11 37.24% . Ou 253 i 3% 4574 [T 655080
N2 B D R B IR, R A 22 e e e Il DA R A S 4 v | HE OB I 1 COLHEL
, IR IE I T 2010 4E 45k X B FRCOHEMCTR 815 %o He HAth 43R )X T 2.
MIZER, B AT S S SRR A A D ey, AERHER 2 BN

EDGAR AR th 256 | R il AT Tk s, Bty dhid — a4 Tl il
S 4 N/ ony 151 o N w81 2 2 =i i o S < I 3 R 1 LV = AW €71
£, MBI HE BT ] 43 56 COHECI #E AT 25 M) 43 L o X R R H G 8 2Bkt
X1 (Global Carbon Project, GCP) F.#%H TAg#: F & W) Bk R & 43 388 CO, HEIUE .
GCP-GridFED"; [A]ifthpl A S 5e 5 H (WCRP) ZH 2T R (R A A8 He 4 i H
(CMIP),  FHHe il MR AR () HE I O A iy A B30 LA T o Sk e AR fh e 342, B, AR
T AR T I ATh SR S VA S B I LA A TR VR B it e i A e AT 88 A% o

ST HE R To R S R ) Z T M A ST A B TR AR A i R R, 3R = EOE
LR R [R] 43 FCORS BE SR 2010 4F Dk 4 BR R FRCO, HEUE B 10 — A~ 2 BLAF 5T 5 ],
Andres 48 PVH| A H 5] — B A0 AR 5 19 77 ¥ (Proportional-proxy Methodology) , JF & T
1950—2006 4F- CDIAC 1 H KA [ 7 51 . B JG NASA T & (1) @ EREHU A R LI A %
(Global Modeling and Assimilation Office) >R HiZJ7i%, H ODIAC $d 537 2 48k RU%
1 kmx1 km P HHEBOKF-, TGk T RS COL s ER P A A 4D 38 5 S e A A
2021 4E 4Bk T4 (Global Carbon Project, GCP) /A 1 4 BERILE 0.1°x0.1° CO HEMLIE
L GCP-GridFED, 1959—2018 /-1y H HE & "; EDGAR MHEH] T M H oK F /N ik
IR (R ) 23 BE A RRAE R 450, DATT AT DA FLEZ R A BR R Z H . 3B B 1) COLHERURFAE
Mgk, HAT, FEAEBRINE R PER FECOHEUSE B M I 25 3 HER S LR 1,

®1 EHRESHPEFFCOHMFEBHIEELE

Tab. 1 Main global-scale databases of high-resolution FFCO, emission inventory

TH A R FEE D5 SUINES T4 BRAHER ERSHER
EDGAR™ LIRS CO, KA 4 1970—20184F 0.1°x0.1° A H
GCP-GridFED™ BT C0,.0, 1959—20194F 0.1°x0.1° 4 H
CEDS?! BRIk CO, RATTHH) 1750—2014 4§ 0.5°%0.5° A H
PKU-FUEL?" LIRS CO, KA 4 1960—2014 4F 0.1°x0.1° A H
ODIAC™ [ R CO, 2000—2019 4 1 kmx1 km 4 A
CDIAC?” [EINES CO, 1751—20164F 1°x1° A H
FFDAS! (S INES CO, 1997—20104E 0.1°%0.1° 4

3.2 EREMUTREHMER
3.2.1 FESE EZRLLTREMHEBOE$, BAREREAT DSk R AT A A
S THERCGE B 23 [ 43 EE, (RS FHE RS v SRBGR R B, 55k 1)y R X
ANRIEBTT, RBGE A B2 [E 4Rk 18 AR HEOCE R R Bk X AE)
— R R R AR, 1 Tl HEBON Z R B R i L agts

(1) BB . T8 3% 288 HE R 25 18] 43 e — B2 & 40 FERHEOE 5 i 58 34
R, PR R 2 BB AR R R F B A BEAE R B AR AR IR T D 5 B O A — bk
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J Uz AT o FE T, 38 Ak b T [ S s B B RN A GO OGRS, AT D2 4R
e HERC ST BE A VERf I o Saide S5 RS SEPRHARBCEEE X 1 6 R T3 18] 43 e A2 38 HE s )
PR (BRI A BRINSEE . EimidE . BRI SE), S ARWIRYE
A 53 08 B A D N - MR SRR A B P AR i R RS B T (R R
AL, HEFE AT .

KRS, AR S d LU A THE R S0 B . Shu S PIFEXT i By 122
AN A58 COHFRGHAT 1 k3 BEZR N 25 [ A0 LI, BB N B RE . AR ABIOA L Ikt
X3k S GE B BEAE R B -, R P IR, AR5, R4 £
TG 5T U5 5 R HIE O B 0 B 1 DA

B I A Y I S5 B8 COL Sl HERICTE 5, Brondfield S5 #3025 7K
[l (Impervious Surface Area, ISA) FUEF% BEAE AR, /0@ B, M
FEHEBOE BB B S B 1k’ 765 HOTEDWIN Y COMRFEHATRT LU LB, BERUEE S
FAHETCE B 5 0 7 COL MR B HAT — By . ARZRMEAROCC R

A LR sl B RO A A3 B AR, T DAHEE B s SE HE R A BE 2 A% s SRAHAE
T b A AR D0 ] LUK HE O — 20 7 B 34— 51 BY, SRS T & B BT Bl S E A
[A], At g A%, AnAnr AR s B S 2R Thowa s 2 TR I P LA S S 2 Y B HE
I+ EF e, 2R FH BT 0 9848 53 eSS 38 HE AR A HE o

RAFIBARIE I Tosa S Prcticre RT3 19 735 o Ryu S5U5E Sl RAF R A, IERREE B 42
TEEL . BEBOAEATHRIFE L. 15 min A B PRI 424l DL K SS BT B (RrigRd B R
I Be . IR AR ABEE , 43R 200 mHH D7 AN T A28 N 48 11545 B B i)
Kyt EJERIERINEGE, HBRZThlE R4 H 4 iR 2% (Mean Absolute
Percent Error, MAPE) H18.67%, AT &ML MAPE }15.57%.

— BB AR B (41 SATURN ., TransCAD %5 ), AT MR F5 12 4% 190 4 1A T R0 791
D Troaa . Presice SCAETRE™ SR MBS 300 A RSN ) 008053, M LA S e b AN e84k
Y . S Y E P A E S O . EAEOR, B B BESCH R 4L (Intelligent Transportation
System, ITS) HZ A R I & e JHE) ™ i, 56 T8 e sC il R R R 4 it 173
Y. WERR . SRR Tau. P SFACHAE B, MROHIER S 118 BEHEBOE S0 73 5¢
RMERRPER,

X T2 B HE A EF e, FT DA 30 S BRIV 0 4R 45 3505 B4 SR 5 2
i, ABJEH WARSAFTERRIR 2, Y H i R P AL A5, GG T3
AR R TAT 3 T (VSP) AN, JE T4 R A A S o 2 ek K i 4
RBATEETT RIH 2 50RAY , BRI A T BRI R T YA A 37 =, At
15 T 2R (LS A HE R 5T 5 35T VSP 234 AR AN 5 22 JEHL o) 4 e % 1 ) 5K
Prizft Lol , Frikeeifr B e S8 AG - 2 R  BRINHE . sk 4%, g%
I RESL . BRI 2 MPLsh 4 BRI AL Y, MOBILE, COPERT 45:4& T
AT, TVE BRI SE E PR E TT & 1) MOVES BRI T VSP 434t

(2) ESHEL . SR EEHR, FEaREER . KRR WA T
SRR P A 1 COHE R o A SRHER A 25 0] 3 il 22 R R R 2, T R ]
ARG G N B BB ORI R RS &, 0 Kara 558 25 [A] 3 i AP A 7R Fa AT
X AR EHER, AN PRI T+ B H G5 i, R R I T AR L A
IGDAS, =5 [8] 43 FeH /e 2 o M A3 DX T A H B

AFHEC S N OB EEA DG, [ 5 E AR DG . Righi 559 LA 8 4E R il AR
s, MBI R — 2R A WA S, X HLSCR R, AR SRR E B AR
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AT BRI EE R, LT VN D8 BBV R4 Beas R s s i iy 4o gh 2R
o

AR ZS B Fe L nT DUR A R B iste . © HIREMDCR RIS SR,
U VandeWeghe S5 AR5 28 2117 19 832 1 N G 11 IX. (Census Tract) H1, AHGHE ).
KARS NI (Heating Oil) 7E P I ZEE 25 0 RE I 22850 Kot BE Ak, DA i Ji] 10
PRI T 248 2T #B T A X, (Census Metropolitan Area, CMA) TEJL 2 N IR =
SRHERO 23 B3 AR RAE . ) SR LS RBFERTUEI, Gurney %5V eQUEST (Quick
Energy Simulation Tool) /4, 454 Marion B #EFiEL(E B, 119 T Indianapolis T T
HEAAE S . B Z AN RE VR 5% (Nonelectric Energy-use Intensity, NE-
EUD), JELAAE AR AS i, A i R X A HE R o B B AR AR .

(3) TolkHeik. TolkHeakzs mlsrae, Z2RH A P LIk, DAk iRHECE SRAe
2SR LRSI . Cai S ISR — Uk 4 S YL Ar 0985l , AR e 71
kmx 1 km 43 FEA 0 RHET Tolk COHERUMAE , IFas G4l . RAESFHADHE R ™A%, R
TR T i A ST ) COL %3 [ HERR

1 BT 22 H  (Hestia Project) ” ™', Gurney S5 EIES 22 4 35 A W i 19 Tl
COHEBIERN 43 A PSR HE ROt LA SR SR HE R A Tl 30, A3 46 2 o
B 3N R LA, HERCE s R U T 1 W Sl 5 AR 7 AN/ INR R FE LA R 144
AN TCAA T ) HE R, HE R 8 3 ) [ R HE RS # (National Emissions Inventory,
NED) 42t CO HE i AT 5 k15 o Jo 3 A HERIOR] FH 1 PN e 1 450+ s ) ke i 3
B RO SRR A ) 115, RS 5 SR 8 2 455 S B R Tl 40
MIHEAN S

BETHEIER AR, AT At A Tolk COLHEL 23 (8] 43 Be Fh A5 2 H o
VP B GDP 58, b R MR m T ol iR = SARHE R EE R 1 km® BIA% 5 Zhou
SEHEXTILINE Tl HERGHA 725 140 BERT, (] Tl GDP £5dls LA#E— 204 5 7 B ARG 2
3.2.2 BHESER GE E S HEBCU A B AR A DRk B e R A O R
EREEATETAEH | AR H 045 i B A2 A2 Rl kA R 4R, SRS R 45 42
AU AHER R -, T A I R B A HERIORCE 2R 8, SEBHETS A R ] 23 e+

A SFUHE B B ) A3 B AT AR Bl B AR B, A AR R . BFGEEE,
Gurney %5 "H| F @ SR B eQUEST 315 Marion E %) S35 2 57— 4F H 19 1% /N COL HE
HOKF-o AR T AR UESS R, Gurney 58I & B R FH X Se 8, 2 HAE A
B, AN Vulean i P45 2] 19 S HER B

TAPESTT il S BEURA =351 T) A9 FEFCO.HEB S i 4% A BRHERLE B Y 64.90%,
MHATWARZ , &M XA AR e A = 2=y, B, Tl B & HE A i a)
e %) T I R

PR A THAE S Tl HEH 2 Feny # TS i, Gregg F°FI H 4 A AR
ORI T KH ) COHER B H 9Bl . o5 AMERBHY A WL i el Ag 625 . DA™ dh H ™
i, W TR R T H 90,

TR H GO e, S5 2RI . AR RS B . R R HE R,
AT LR FAR A 22 HE O 2248 (Continuous Emission Monitoring System, CEMS) f%%
AT TS s Hr e T HEOA AT LR FH HL g 67 ey I A AR AR |, X/ N T
@ M A R A B i s SRR T AR 43S = KT R ) 1 87 s S P9 A iR 2 AR e 5 S PRl 2 5 9 3%
FNE SIS — R RE R (AN HL 7 BT RNZR A ) 7 A i Tl 42 2 A AR HIE 5 S5 R 3 38 R Rl 2 =22 1 4 BT A T2l , Tk
TR R TRt 1 i S SR HE B
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PR, B A FEAR/INSE AT LR SR B R 2SS S HE R — Tk
T, 16 “BRHSEHESTE  (Hestia Project) ” Hi™, BR 1 WIRATERRE I BLHR A BOESN , L
15 74/ N A LA AE Y B Tl Bt HE 24 4 HR e 4P 2 HE AL B (8760 h, 365 d) .
Ma FE 45 G AV AR N TR IS BESE Y, Sl il “TAEH+AR” & “TAEH+F 1k
W17 e, SEEBRIIT 354 Tl ATll B, 4 COHRIR Y 22 34 7 i

4

Hh [ B 43 B FECOL HF O ST R AP 8, B VE S TRRE A IRE K, Bl E
FR TR K RN i R AL, A o8 il 4 1i e I, (5 B AR LA 2%
NS E R Y ] S

H AR OCRMITIATBA 320k A N5 1) . — AR GEIME | RS . ARSFSURS, @
BRI 1 KA W HEOE SPA DRI T B Bl [, — 29 R 3 CO, S il 3 SIAHE
TR, 22 R BRI T 456 15 e )t A Bl SRR B A kS ARG B, 1T
TEHFBCSEE R 5 M 5 T HAT Ll e, HBFIRER T DU PRSI T B . BAR
AU R LA IR T 28 . 2ok A 2 R RO AR A A U ) o TR 58, Bl
— ORWRH R BT AR S, ST B BRI AT T e, IS M HE R B
Z3 A% Jr B AL 2 B RE IR TH SO B, REMS SR ALHRBO S K R A0 A . HERE
BEALL, DL RRIBHEFA Tt A5 2 WL THT i Rl e I s o O A R B A Gt S5 1
7, A TRy A s E R,

SRREMEZRRE L, BaithECEY T A C &SRR COHERUE S50 5
(%2), XETrhEAME ., 20 SR E NS COHFIM PRGN, I LUK Pr R R T
REDAHFECR . AUt = Bt AT ARG A 1) 2 BRIREHIRBE COHBUE B (PKU-CO,) &7 JE4E
REFBERR A BT & 8 i e 22 ROBEHE IO BB (MEIC) Y, LUK AR ZS R A 5 ML
Bt 4 1 AT BAKE 8 ] v s ) R AR Bis (CHRED) 9, R HTE R B AY&E
e, e VIR . B R A TR A A D, RO RS AL HE RO 0 AR LR
%, HETC 8 E N IR Z 05U R 55 S0 iZ AT, Her MELC #52 A1 [a] if s A 7.9
2 2 B B T R MICS- Asia, %5 <75 YL 2 R /£ # U1 H  (Hemispheric Transport of Air
Pollution, HTAP) . #: X HECEHE £4¢ (Community Emissions Data System, CEDS) %k
B[ BRAF5E TRl S s S04

®2 PEFESAHRECOHMBRKIEE

Tab.2 Main databases of high-resolution CO, emission inventory in China

IFRRARE HEOUE QRISLES P Tr ik 2[RRI MR GeitaEs

PKU-FUEL®  £FRRJE CO,. K=Y I 1rk 10 kmx10 km 4 A 1960—2014
MEIC ERRE CO,. KEYY  #BI1HE 0.25°%0.25° 4 H 2008.2010—2017
CHRED™ EZRE CO, HITHE 1 kmx1 km 4E 2007.2012

10 kmx10 km
5

(1) IPCC k=R HEAT R 23 R FECO HERUE i 0 10 2k e, ARk REF
SRR, JLT-FrA (s o SR HE O SRR T —Jrikik R . —Jii, IPCCUTiEs
HATY X R, Wi E SRR 0 TR Rk, R AR B R bn
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ST, FTDLERARAE, R G R, S BRI AR RS s
TR S AR IR ) SR RO, T B R AN A B R, (201981 T R4S RS ) Al X
IPCC L2 E N Sk LIEIT 55838, A R T i — 0 36 iy HE RO 5 0 8 B2 A AT g6
EPE

v R A, 3 A i R 300 B89 0 B HE IR 25 A% SR 9 43 BT 128 T D4R 10 2020 4F
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Developing FFCO, emission inventory with high spatio-temporal
resolution: Methodology and prospects
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Abstract: According to the statistics of the United Nations Environment Program (UNEP),
fossil fuel (FF) CO, emission comprises a major proportion of global anthropogenic greenhouse
gas emissions. The inverse modeling approach was proposed to verify the results of the
traditional bottom- up inventory based on atmospheric concentration (remote sensing and
ground- based measurement) in the refinement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories on the 49th IPCC Plenary Session in 2019. This approach would
further promote the development of high-resolution FFCO, emission inventory which serves as
the spatially and temporally distributed form of emission inventory and the prior input data for
the inverse model. This paper hereby summarized the spatial distribution and temporal
disaggregation approaches of high- resolution FFCO, emission inventory from global and
national scales to a city-wide scale, and put forward the future research prospects based on the
specific requirements for high-resolution emission inventories in this 2019 refinement to the
IPCC Guidelines: (1) the refined IPCC methodology will help to further improve the spatial
and temporal resolution and the accuracy of FFCO, emission inventories; and the high-
resolution FFCO, emission inventory concerning indirect emissions is emerging. (2) It is a
good practice to compile a high-resolution FFCO, emission inventory with the detailed spatial
and temporal information from facility-level emission data, the remote sensing images and the
intelligent transportation big data, while the use of geospatial surrogate data or proxy variables,
and modeling such as regression, assimilation and artificial neural network, is also necessary
to improve the accuracy of the estimates both spatially and temporally when the directly
applicable data are unavailable. (3) The uncertainty information of the spatial distribution and
temporal disaggregation should be qualitatively or quantitatively analyzed. The atmospheric
inversion verification approach, as an independent and objective accounting method, will play
an important role in QA/QC and verification of the high-resolution FFCO,emission inventory.
Keywords: emission inventory; high-resolution; carbon emissions; inversion; spatio-temporal
pattern



