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LULUCF J& k3., LULUCF B Y5 sl f I A% 25 (8] 5 B PE SR AE B ), A 7R AR KON 2
PR, Q] S A M R AZ R B T B A A B A A R R AR . R, MR P R
KB, FRbRA P By (R A% B L 0 R A SR i T W U A ) AR A
TR BT RE M R A A4 D5 R BRI BE T I 45 2 LULUCF fRAZ B 93 10 32 5 07
], ARHBUY P RS T B, (R Y | R A A - bR 2 AR A
WFFEAE , REMELL S #35 AirA + HUR) 28 ) LULUCF iR 55

YERN CBCA EASAEARAES AN 29) AEMHAE TR SR, H EAE 2020 4F B 4
20304F “Brikilg” 520604F “BRHRN7 HAR, 20214FH 3R ESSREN AR (TR
WER 4 T BT & R B OB IR I e HP R T AR LY, BRFFEEAR TR I B A
AET1 . FFEAZS LULUCF By I3 i A% 5 B nl S b fn B A3 ik S0 4% . IPCC R4
HIBRAZ S 5 ASHET T, LULUCF 2 RiC Y 2, E NS IPCCHE 2R A A% 57 AR
ARG, AFSY A BRI R e KN B S R 2R, SR R A R R
FE RN 8 Z B S 5 A (™, W5 P 25 M0 HAE 72 =45 A8 1K 2R 0 itk o 22 Ak S e TR
£, HBREEEINRE AR A LULUCE A R, k= 3% ME. 4
B, TE AR A, EACR AR CBREERL R BOE” 2, TR IRE T
i — 28 A M 5 8 B R DX R, A% R B AR TR - MR FHZ5 M G R HE R
B OMBCRA . Ko s oy 5, (AR AL A AL o P [ BB 4R RS 1
K (20044F, 20124F } 20174F) “SAEARERE Bl LLARER (A9l
HemfldE ) (20114F) ¥H3EE (IPCC FKRE SR HA8m) (1996 & TTRR) ",
ZHARATT R, LULUCF A% 505 18 T AR AE s i e (AR 1k, B “FRpOoR A
KD Bt m A fb” B (ke . i)~ widsar, KFEL
HEIRIE  SRARA ™ Sl P22 S A MR R AR AR A3 43, kLA /£ LULUCF B 4 1 A2 50 LA B
“BRIBIERR TP AN HAR T L OR] FHAD B SRS R AR AN PR B, B P [ A SRR R A
MR R ER3EN, FHOC2ERMIF G B U EJ , S LULUCF B AR 0L T 6l . 8%
RAGMRE ML s, $2mhE LULUCF WA% 35 A5 B, i LULUCF fIRAR3
R AT F AR R BOR 8, B ISR .

A 27 IPCC KT LULUCF A9 [ 53 2 ST B4 B 2006 4F ™ [ 2019 4R, R
FZ 1 - MR . AR S 4 3 A SR JF ' LULUCF W% 34, S 7EdfEE v [E LULUCF fifk
BRIk, 8 W7 BARr OB AILE B . AR SCGRPET RETE MR X, B
TN E, O RAEMHb SRR L, A 2RI 4, 7% T LULUCF fik
AT LA SR, @ T AR B O TR A RV b, S0 ik ke 15 ]
HiPRHE Pk L RREAR G AR TR RN A b K B S Sl A & R T R B A A,
LULUCF f=A: BRI Sl AT B8, BAITRA “BE—22501L" rmiE. G )
KEBNESETRIBIFARE K2 S, LULUCF 7= A48 R 5 5 ik 11 [R) AR 77 7E 23 18] 5 i
PE, HA—m i,

2

2.1 AAREXER

I HRAN THHEEH (20°09'N~25°31'N, 109°45'E~117°20'E) , J& s K 7 $hoiy 22 X
A, W TR AARTRIRAESE 2020) B, TR L HTEIAR 1797.25 77 hm®, Hirp i
259.41 J7 hm®, Akl 1001.13 J7 hm?, Fel#f 125.72 75 hm® . BC5HE0.31 )7 hm?; 4EFHRER
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1 1505.2 mm, 4EFHRRE22.8 °C, 4EH B 1766.5 h; | 4E FRAKIE AL 1052.41 J7 hm?,
HerpRlb FH ) ARAR TR AR 979.42 7 hm?, JAEMOL FH b 5 ZR AR TR AR 72.99 J7 hm?, F5 Ak
o 86.31%, HAKHL L 0.19%, HEARMML L 6.83%, FRAE I 5.8414m°, HBLILHFH
FREAR, RN, Wby B9 . KRR . #AEMBASE,; T REHSKT kL, L)
FHSREE &, R S 208.53 1 hm?, (HA N iFr2 5 B3, @SB R K
B M T 19.49 5 hm?,  Se/MEEN T 4.49 77 hm?,
2.2 BHERIR

T ARAR AT X R ] B A b R SO DR VR b R 27 B B R IR B Bl 2 SR B R o
(https://www.resdc.cn/Default.aspx ) , H: A Z2 B B A b A FH A H 78 0k e e A 00 4k 42 0
2 HEF 0.1 kmx0.1 kmo [~ AR S TUR ARG 84 (2013—2016 4FFR /0 i
7, 2017—20184F448 ) SRIET T ARE AT, ARERZE, izl NER
BE, JTAREA 2403557 MMOL/NEE, NBEEITHIFRZ) 0.07 ko 42 S R A B
JUARERAY (1979—19854F), +XEAHIER & . TS E A SRR T SRR A4
Harmonized World Soil Database®™, Z5[0]/3#% 0.25 kmx0.25 km; 1 [E &0 HE R FE K +
S 1E ELAR LA BB AR T AR ER0Y (2010—20184F), THEANLR S & . TIEA TS
BRI T E R HBR R G R A s o0 £ 3855 a0 (http://soil.geodata.cn/) , 25 [H] 43R
1 kmx1 km,
23 ARAE
231 FE—E5EWmEE 2200558 LULUCF F= A iR s, A=RT .

AC,, =AC ; +AC,, +AC,, +AC,, + AC;, + AC (1)
ac=Se=C (2)
-1

Arfe AC,, IR THAFEERRPELL (¢ Ca'); Cu. Cofii b, HIFIRAY R
s Con fEREARBRIE ; CoteAbRiE MR IE ; Codt TIEIRIE s Cune IR AR YA S8R 2 5
C, JEMIA] ¢, BN B s C, A ¢, FOTLNBRIZERE s ¢, 28 o, IFIE] B Z0EL 7 2018 4F
ARSCH A W R PR S IR AR R AR (1), PREAIEAS v AR A A A
A . MRV BORAR A SR (AR AR A . AR AR b TR LR TR 5 COL 1Y
PR R R (44/12), ALV R L COL T i IR BRI i o X A= ik 2R A 8 2
BLIETRRAR T2 | A S AR KRR N IPCC [ R IR SRS s m S 2, w1
SRR PE AR IR R T A S i R R AR A IR A S R
AN Z7% (IPCC HZERMESMIE R ) 2006 4 [ 2019 4F-hi, 452571 + Huf A% 55
7k BB R IR B 1,
232 £MEREERBRBSBKICZE XH— LR F2RAR 3 (R2), H LBk
i A A S BRUR SRR AZ B A N

C(AB+BB)COZ =C 1555 % (44/12) (3)
C5.55= Y(Area x DryBioMass x CF) (4)
DryBioMass = BioMass ;% (1 + R) (5)
BioMass ,, = Vol x BCEF (6)

Vol = Table(Treespec, Hight, Diameter) % OQutP (7)

AC _ Ct2(43+ BB)CO, Ctl(AB-#BB)COZ (8)
(4B+BB)CO, t,—1,
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Fig. 1 Carbon flows between the major C pools and their accounting methods in accordance with IPCC guidelines

F1 TR ARETEURRLEENE. TERZERESBIERR

Tab.1 Accounting for annual carbon change in biomass and soil pools caused by LULUCF: Methods and data

" A YRR R B A SRR IR SRR b
K BT T Bk s Ok
b s FELA S A AR Y 2013—20164F R, 1979—19854 A, B, C,
2017—20184F  JE—2E5I3k 201020184 D, E, F
20204
HTALe il S A R AR 2013—20164F R, 1979—19854F A, B, C,
2017—20184F  JE—2=0l7k 2010—20184% D, E, F
2020 4F
kit B “—4FA4” HEA 20184F R, 1979—19854F B, C, D, E
Y RRIR S B0 202048 JE—Z 57k 2010—20184F
B il “—AEAT MAEA 20184F g Ay, 1979—19854F B, C, D, E
PHEBRIEEARICI 0 20204F JE—Z= 57 2010—20184F
AL AR YA AR Y ik 20184F T3, 1979—19854F B, C, D, E
PRI M 0 2020 4F JE—Z= 507k 2010—20184F
MM M BRI s 2013—20164F  MBEFGHMAE L+ 20184F A, E, F
JE—2003k 2017—20184F M @i J&E AF fb AN
2020 4F K, HAEmR IR B
WA R0
TG I RO IR A, 2013—20164F  HbRFEH YA+ 20184F A, E, F
JPE—2003k 2017—20184F M f JE A5 b A
2020 4F K, AR IR ok
WA R 0
BRI Pt IPCC B % 1H, 2013—20164F b RHFEHR YA L 20184F A, E, F
FEAE S A AR 2017—20184F M f JE 25 b A
JlE—24 51k 20204F K, AR
WA A 0
PR IPCC %, 20184F M S HE M4+ 20184F E, F
E—22 50k 2020 4F et JE AR AL N
K., BRI
WA= R 0
AR -4 LAY + b AR AR 201848 + A 197919854 B, C, D, E
AR RIR SRR R 0 JE—2= 07 2010—20184F

W AT 258 55 DU YR ARG IR — 28 W TR A 5008 25 (2013—2016 AFE Ml A M T . 2017—2018 4E 245 48k ) s B A [
5 R AT B T ARFR A3(1979—1985 4F) 5 C Ay i ] 55 43 R [ R - 1A B I AR TR MU A ) 7R3 43(2010—
20184F); D 1979 47 A - MR 4325 81 E R 2018 4 A48 - HUR 4325 51 s F 2R 2020 4F T A48 HHB A 25141
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R2 "HFELULUCF£YMEWRZE T ERBXRSH

Tab. 2 Accounting for annual biomass carbon change caused by LULUCF in Guangdong: Techniques and parameters

FHHEE
[/ G /NN ) i )
EEH . Mo Wt el
X A b A b AR b T i :
AC om0, AF(11) AR(8) AR(8) AR(8) AR(8) 0
C. s sco, 0 0 0 NXGE). @)
C - snco, AREB)@) ARG @ AXG). @ 2B @)
DryBiomass Mt AF(S) LIl kb HEHh
N (5) DryBiomass=10  DryBiomass=10;
Mot AF(5)
BioMass.is ~3(6) Mt A (6) il AZAE Mt A (O)
SFPEE
L2
Vol w3 () Mt 2A3K(7)
B 2:(9) Fie ) IR
EIE, WEk2
VegaAge Mol /NPRAS B VegaAge=t,—t,=2
R #i BioMass.s< # BioMass < 1.6 0.2
125, R=0.2; 125, R=0.2; #%
# BioMass.=  BioMass.;=>125,
125, R=0.24 R=0.24
CF 0.47 0.47 0.47 0.47 0.47
BCEF; #i Vol<20, #i Vol<20,
BCEF&=2.0; # BCEF~2.0; #%
21<Vol<40, 21<Tol<40,
BCEF~1.0; # BCEF~1.0; #%
41<Vol<80, 41<V0l<80,
BCEF=0.6; # BCEF=0.6; #7
Vol>80, Vol>80, BCEF&=
BCEF=0.4 0.4
Outp 63% 63%

:: DryBiomass .R.CF .BCEFs%${62:% | (IPCC [H i 25 KM B8 6 )2006 4F it 55 2019 4F- i ; BIEHS %] RAE A+
A BRI APl 3k A K TR 58 SR 05 D VR R 2R A M (3 2) 5 Ouep BUE B % T A8 BRAK VIR PR 3 FH RO L 55 e
A OS5 45 L X AR ZR MR A KB A1 A% 5 WL % (2005 )41 55 Vegadge | Treespec (Hight . Diameter 525 AU H
FKIRETT AR N AR 28R 45 s BioMass T TR BB % ) A4 RS TR TR A FITECR (W) AR S AR Y
ZOUSEAMBIR)

KH s Clpimaco, 7=V COBTRITRAVEYRBIER (t CO) ;5 C . py REWERIFEHL L
BB FIHL R 2 F (¢ C) 5 Area S £ 45 A0 ] 4 b R FH 28 B () + Mo i AL (hm?)
DryBioMass /&L T AR (t hm?); CF 2 TWIRM) &akifl; BioMass ,, ZAtHE
M bR AEY R (thm?); REH R4y m S5 EEAEY RG] Vol & At
HBUE (m’ hm™); BCEF jE¥ M &R A Y E Y Ry R &
B (tm?); Table /&) RAE EEMF 0 KM ELERD, A% Treespec (FEBEALHEFN) |
Hight (CE¥IRE) . M Diameter (CE¥INAE) 2 RIARBULREF B2 A ERE (m® hm?);
OutP MR (%) AC 4. pyyco, VA COIHHRMEYRBALAL (£ COs a5 C, iy piyco,
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S 1, AEIIL COLTRA IO R FERL (£ O3 €, pago, S 1 IEWIEL COL TRt
HAEIRIBIERE (1 COL; 1, 28 1, I BT AR B4R FE 2018 4F.
SETAARVEUR 2T A S R A B A R S AP R R

BioMass ,, = Vol x BCEF ;= B x In(VegaAge) + Interc (9)
Bx|In(VegadAge+2) —In(VegaAge
ABioMass ,, = [ (Vegadg 2) (Vegadg )] (10)

HH: BioMass. s e T W EY) %R Vegadge BB T-44R1E ;. BIEAT B kb I
WA Yy % B SAER IR LS TR R Intere G REMIRIE, YL AR
MO/ NBEPLESFP (2H) . AH RSB T34 AE 08 (AR M b9 o Ak s % B 0 34 (EL, e Skt
AR IMAHITHIE (£3); ABioMass ,, g AR 5 FESAE I 22U . X TR
HANEHL, DL COL R MY S AT Dl A (11) 5.

B x|In(VegaAge+2)—In(VegaAge
AC(ABJrBB)COZZ{AreaX [ ( = 2 ) ( e )]X(1+R)XCF}X(44/12)

(11)
F3 REEEEBMCAN TEEEYETENESEETHERNLR

Tab. 3 Relationships between average above-ground biomass density and vegetation age

summarized by dominant species

FEBEALF A (L) PLAAXETHESIHE®E hm?) R Bl
A BioMass.=19.31xIn(VegaAge)-7.42 0.74 19.31
SRR R BioMass =12.48xIn(VegaAge)-2.31 0.86 12.48
TR HBAA (EI S BioMass=11.65xIn(Vegadge)+3.88 0.78 11.65
B BioMass.=7.45xIn(VegaAge)+17.87 0.48 7.45
ARREE BioMass.z=10.09xIn(VegaAge)+9.40 0.49 10.09
AR BioMass.=9.30xIn(VegaAge)+14.30 0.52 9.30
[Fa] - ZE AR BioMass s=11.10xIn(Vegadge)+1.73 0.75 11.10
B RRTR S hk BioMass.=15.77xIn(VegaAge)—9.68 0.72 15.77
AL RN BioMass..=15.17xIn(VegaAge)-5.91 0.82 15.17
BN Nt ) BioMass ,=18.37xIn(VegaAge)—12.45 0.84 18.37
e BioMass s=13.30xIn(Vegadge)—4.42 0.69 13.30
Hee il BioMass.=13.70xIn(Vegadge)~7.54 0.75 13.70
FABTCHE A AR 2RIFN I (E) BioMass s=10.39xIn(Vegadge)+3.45 0.63 10.39
TR M A AL A (R bR . T HBZT AR BioMass.=15.48xIn(VegaAge)+12.14 0.43 15.48
BARERE) BioMass~=2.25 PHEE
A BioMass.=4.79 ECe Ll
/&S BioMass ~=2.79 PHEE
Kt BioMass..=4.70 JEA
NS BioMass.=3.31 PR
Fe i BioMass ,=2.00 e

233 TIEMERBRESBICZE TR AR N AER A R RE B, — R
F20 a, i (IPCC EZEBESMRIEFIEM) 2006 4F-MU % 2019 4 hie, IR A HIZEAH
BRSO Y AR R R R A A, AR SCIUEIATT 1979—2018 4F — EMHE—J5 M)
A MU AR YRR B, IR 394F (£,-¢, ).
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FIHAR (12) AT2:H 1979—1985 4EF12010—2018 4F T8 28 B W T 4545 1 km ™
MR )2 AL E R (K2, B 3), K2 LAV SR ST AR 1A
HEPY (1979 4} 2018 4F) MATBIX WK Zhn, fHE—25E (A (12) ~A
(15) ) “nA%5 197920184 KA & 42 R 2 H A Ml TR syl 2 o ARTE A
K (15) 22 1979—2018 4E LA CO, B 1519 30 om RN R )2 34 BRI B 5R

CDensity -5 emy = 10000 X Y " DenSo, T, x SOC, (12)
Csow=30emco, = CDENSIty s -39 om < AreaLand x (%) (13)
CtZSO(d= 30em)CO, CtISO(d= 30 cm)CO,
ACSO(d:30£m)COZ = L1, (14)
CtZSO(d: 30em)Co, CtlSO(d: 30em)CO,

ACperArea SO@=30em)Co2 = (t.— 1) AreaLand (15)
2 1

s CDensity gy 3 omy 72 30 et IRIGRJZE LAWK EE (1 C hm?);  DenSo, J&4;
AR mmkA M HIEAE (tm”); 728 2RHEEE (m); SOC, 2% ijZ 1%
AVBE R (%)5 Copu-soempco, 7= A CO LTI Y 30 om PRAY AR 2 L AT HLRR AR 122 1t
(t CO.); AreaLand FE=—EU MR — BRI (hm?) 5 ACg0- 30 mco, 72 1979—2018
DL CO, it 1A 30 em TR AV 3R)Z T AT HLER AE X Bk IR sl pkIL i (1 COa')s 1, N

! F LI BE(t C hm?)
» Q] 0.0~35.1
@ AHYATBUHL [ 35.1~414
o  HWHWATECRL P 41.4~433
— BYR Bl 43.3~56.5

b ——  FEITEX A Bl 56.5~117.0 e

TR BT A ARG bR v b IR 55 I3l 6 (81554 GS(2019)3333 5 (b v B R A , i B A e 2l
2 1979—19854F] ZR 44 K2 T HEA Pk th 1y 2 1%

Fig. 2 Average organic carbon stock per hectare of top soil in Guangdong from 1979 to 1985
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AW (¢ C hm?) KU 5
Ff <43.1

@ HBEATH AL [ 43.1~503
e  HHWATEHL Pl 503~57.5

g — e BR Bl 575-654 0 100 km
L —— ERITBXA Bl =654 e

TE: SET SRV v IR 45 I3 A 11 2 GS(2019)3333 - ATl 1 4R , IRl i SR T A ik
3 2010—20184F] ZR44 K2 T e HLask 1y 2 %

Fig. 3 Average organic carbon stock per hectare of top soil in Guangdong from 2010 to 2018

20184F, 1, H19794F, 1,-1,=39; ACperdreasy, sy, 5 1979—2018 4L CO ikt 14

130 cm IRAYFRZ A HLIRHBISIRIE S iRIC R (¢ CO, hm™ a™'), WIKI4 7R,
2.3.4 HHBGESRGCREITE AR LULUCE M4l sl o B b KBS0 K
AC AC

(4B +BB)CO, SO(d=30cm)CO, (1 6)
ArealLand, ArealLand,

K, ACperdrea ., py.sox0, 7] AE H— M1 2018 4F[H LULUCF FIr /4= (4 4 24y s 52 ¢
BRALSRBE (t CO, hm™ a™), (EMIERMAL, (ENTUZM;  AC 4. o, &) AREH—HY
B 2018 4F [Hl LULUCF it 7~ A= 9 DL CO, T i 19 28 9 i i IR sl i L fH (¢ CO, a™') 5
AC oy 0emco, FET AR Ho—Hu bk 2018 4E[H LULUCF J7 £ B L CO, Tk 3R )2 LI L
IR BRI AE (t COya™); AreaLand 2¥bIRmHAL (hm?),

ACperAr €d 45+ BB+S0)CO,

3

3.1 THELULUCFRRIZE &R
WA RRE ST G (F4), |44 LULUCF 2E 9Bl 32 Sk 5 TR b ail Jz
BRI AR, B HERL 32 Bk TR TR % d S F M, DRUPR b 05 FH = A A B HE
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KW RS
AL SR CO, hm 2 a)

B 6650 £
B 5025
BYATEL ~2.5~0.0
LR TATEL L B 0.0-2.5
% e AYR B 2.5~5.0
g S BMARKR gl S0l .

e BT A SRR bR v 1] IR 55 28 57 5l GS(2019)3333 S AUARMEH Il 7 , i I A G189
P USSR SR BE A T, R 2 A DU RRHE AR

El4 20184 R4 32 A MU I B0 %

Fig. 4 Organic carbon sinks per hectare of top soil in Guangdong in 2018

R Z o Hor, BAGIL X AVEZETT . FEOCT L TR T AR T AR A A Y DX ek Mt A
I B, VT RS T DRI M e 5 FH = A A S8 A e R A

A SEBRIE R E (85), 1979—20184F, | AREA M HIEEAPRIRIL EFRZE +
AU FEORUR, HE T AR 2 A WU I = i (-3.0 7t CO a™),
XATREERALYLTT AR AR, KIS, 7o FIH i, SECEPAEL
JBHTEAR” 3, TR B A S 0 22 A DL s A BB
U, Hed BERTE, B TE0MmIE, #F2R2E 30E YU ARS8 & E fUE Y X
WESINHE, XATRE ST Al A H . R SR EE . K ISR FHEs . AL
HEARMR A L HOIRIEP> V2SRl 0, B R 2 A ML — ok
B Uf TIR9RIE), X ] BE5 E 5 Fl A 25 17 0 A HUBRAE AT BT B 2 XU Ak
o (B A, (B M@ X R 35 % 1979—2018 4F iy 23%F R4 8 45%,
A )2 A LR AR AR oM IR R TH3 AR ), Xl A Sl sk &
JZ A WA TR S FEA A HURRE A , TE R SRR A K

A=) & R Y & LULUCE A 1 2B 0, RS HERIC . | A4 2018 4 )
LULUCF k1 AE Y {E 2967.3 1t CO, a™', HrhAEY il 2120.5 77t CO, a™', - HEmxiL
846.8 J1t CO, a'y HeHbIS, MHE LI R b i J& LULUCF Sl A i £ ZORUR, PR
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R4 20182020 XA LULUCFRIEMEEHRCETT t CO, a)EHEFR(FT hm?)

Tab. 4 Annual averages of biomass carbon sinks (10 thousand tons of CO.per year) and
their areas (10 thousand hectares) caused by LULUCF in Guangdong from 2018 to 2020

P i T PRUBAE A I AL L B AR B
At mA wal W [T A war  mE BC mA gl mi
FUMET 433 221 0.03 0.0l -153 06 -02  0.02 134 28 -234 14
WL 337.6 1103 0.03  0.03 -275 03 -0.5 005 369 77 -123 07
sl 69 47 0.00  0.00 -83 03 -0.1  0.01 14 03 -23 02
TRifg T 39 32 0.01  0.01 -52 02 -03 003 12 02 -29 02
ki 67 29 0.02  0.06 -0.8 0.1 -03 003 26 05 -102 06
el 169 5.1 0 0.02 -33 02 0.0  0.00 40 0.8 -16.3 1.0
Wi 1072 317 0.04  0.08 -263 05 -03 003 239 5.0 -188 1.1
WIS 639 117 041 09 -93 04 -0.1  0.01 51.0  10.6 -369 22
AT 1131 434 0.07 022 -73 05 -0.1  0.01 374 7.8 -275 16
BN 2633 73.6 0.01  0.02 -99.1 04 -02 0.2 249 52 -107 06
HUNTH 1696 577 0.01 0.1 -33.1 06 -04  0.04 235 49 -17.6 1.0
MEMITH 2482 952 0.00  0.01 -120 03 -04  0.04 348 7.3 -9.0 05
MEm 498 148 0.03 02 -25 0.1 -0.9  0.09 7.9 1.6 -6.1 04
WYETT 2826 984 0.03  0.02 -73 03 -03  0.03 321 67 -47 03
PRI 918 330 006 021 -20.7 03 -02  0.02 218 46 -11.7 07
WLt 3023 1024 0.04  0.05 -17.5 04 -05 0.5 431 9.0 -16.6 1
REEh 47 3.0 0.00  0.00 -6.0 04 -03 003 1.0 02 -55 03
il 28 24 000  0.00 -55 02 -0.1  0.01 08 02 -55 03
WM 302 11.0 0.00  0.02 -1.6 0.1 -0.2  0.02 6.6 1.4 -82 05
AT 557 165 0.01  0.01 -57 02 -04  0.04 113 24 -155 09
= 1202 418 0.00  0.00 -72 03 -03 003 177 3.7 -92 06
JUARAE 23209 7853 080 188  -3215 66 -61 061 3974 829 -271 158

e I S E, W LULUCF A2 HE O -

AL FH DL S R Hb S 3 15 F M LULUCF B Y 5 e R B A 15 ] b — S 55 ik
TR, DRI H— R 55 BRI
3.2 &% LULUCF i8R B RE—3 B | /4 2018 4% LULUCF 444 b
PRI 1.7 t CO, hm™ a™', HAdf e i GRBRAMR LRI EAR) B b4 R I 5
K (48tCO, hm?a"), REAMHMBIIHRITIRE R (MO A K KoM - 47 HLak R
1, 3.9t CO, hm™ a™'), MRHFL A L (GRS T b 7 FHMRHB I ESEMR ) %t 257 e Y 5t J38
K (-48.7tCO, hm™a™), BEHFEEEHAHIIERE 1k Z (-17.2t CO, hm? a™'),
1EHL (0.6t CO, hm™?a™') FIELHL (0.2 t CO, hm™ a™') HIIRRICRE /18055, #iHh (-0.1
t CO, hm? a™) FIEHEHIHL (-0.6 t CO, hm™ a™") HUIJRRIERE 14555 (F66).
MB35 LR, T A4 LULUCF b ¥R U5 slopi o B Ar e s Kas a5 (]
5. 7)o WYL VOIS R R B A i, BRIV . P L T M R T
FERAR s TN TR i I s R A e, At b T N b I SR IS 5 M R
Hiu BRI A IR A T 48 R B0 A E S b I BRI R f, RIOMRRIE, i)
PH T EE I FH ) 4R M IE
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8%

RS 19792018 FJ FRA T FI BRB AT TEEFVBRESBRICE(T t CO. a )R EFR(T hm’)

Tab.5 Annual averages of soil carbon sinks (10 thousand tons of CO.per year) and their areas (10 thousand hectares)

caused by long-term land use in Guangdong from 1979 to 2018

P pS: ) HEHh Hidfh L b bTA
GiitIx - - - - -
Tl TR Tl TR T it I T I T
il 293 19.9 3.9 13.6 0.1 0.1 1.0 2.7 0.00 0.00
e 98.8  100.0 1.7 14.6 0.9 23 -0.3 0.5 0.00 0.01
I 4.8 4.4 0.1 0.5 0.0 0.0 -1.6 2.0 0.00 0.00
R 2.0 22 3.6 3.0 0.0 0.0 -0.1 0.4 0.00 0.00
sk i 1.0 23 -5.3 5.3 0.0 0.4 -0.9 0.6 0.00 0.03
i) 4.3 4.6 0.5 6.2 0.0 0.0 -1.1 1.8 0.01 0.01
VLT 34.7 28.0 10.5 15.2 0.1 0.3 -0.4 0.9 0.00 0.02
LT -3.0 7.5 -36.3 425 0.0 0.1 -1.1 1.1 0.02 0.26
s 40.9 383 3.8 16.5 0.4 0.4 -0.5 0.9 0.01 0.12
HERRTH 59.7 69.4 1.7 9.9 0.1 0.4 -0.2 0.4 0.00 0.00
HOM T 67.4 54.0 28 15.6 0.1 0.3 -0.7 1.1 0.00 0.00
MM T 46.0 87.4 -23 9.8 0.2 2.0 -0.4 0.4 0.00 0.02
e 10.9 13.0 0.7 7.9 -0.9 3.7 -0.3 0.2 0.08 0.13
PR T 82.4 91.2 -2.1 6.6 0.3 12 -0.3 0.2 0.00 0.00
BEYT T 37.9 29.3 4.5 13.1 0.2 0.3 -0.4 0.4 0.00 0.08
WL 1049 93.2 5.5 193 3.0 4.0 -0.2 0.5 0.01 0.02
ZREET 25 25 -0.1 12 0.0 0.1 -1.7 1.8 0.00 0.00
Pl 2.1 2.0 3.1 3.9 0.0 0.0 -0.3 0.7 0.00 0.00
T T 2.1 9.1 -5.1 5.5 -0.1 0.4 -0.5 0.3 0.01 0.01
o P 10.1 14.6 -7.6 12.7 0.0 0.8 -0.6 0.4 0.00 0.00
Pt 38.0 38.5 -1.7 7.4 -0.3 0.8 -0.2 0.3 0.00 0.00
A 6768 7114 -18.1 2303 4.1 17.6 -10.8 17.6 0.13 0.71
T BRICEUE A R 5 (E, W) = 2R R Bk O
R6 2018 FERE LA AR EBU MWL FH1E
Tab. 6 Annual averages of carbon sinks caused by LULUCF in Guangdong in 2018
BB R R LR R IR
(1 hm?) (J1 tCO; a™ (1 tCO; a™ (J1 tCO: a™) (t CO, hm™a™)
ML AP 785.3 2320.9 -
A Pk 711.4 - 676.8 29971 39
T thﬁl?i 1.9 0.8 - 00 06
A B 0.7 - 0.1
b 2303 0.0 -18.1 -18.1 -0.1
Hih 17.6 0.0 4.1 4.1 0.2
A% b 17.6 0.0 -10.8 -10.8 -0.6
MU 5 1 6.6 -321.5 0.0 -321.5 -48.7
B M 2 A R b 0.6 -6.1 0.0 -6.1 -10.0
HF b2 b it 82.9 397.4 0.0 397.4 438
HF L 1 15.8 -271.0 0.0 -271.0 -17.2
oAb+ i 707.3 0.0 194.7 194.7 0.3
LULUCF i & 1790.8 2120.5 846.8 2967.3 1.7

e BRI E, W LULUCF A2 HE O -
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Fig. 5 Carbon sinks per hectare of each subcategory of LULUCF in Guangdong in 2018

(1) A=y M+ SR sl s R E AR . 2S5 K09, DR “BRHEECR
Bk ABUE T2 M HE e AN R 23 [ R ELA A R A 2R 800, WA % Rl — b2
ZRA] S o AR SO IR ) i 28 AN ) i e 1) b 2 B R B Y s BE Ay SR (5. K 6),
Tk B AT PO A K B - A AR R A i K AR s, T BE DR AR -
SRR IR T Y I, TR HE R . X — 25 SR B EDUE T Hong 26X THdth 1
BEA PR B R F MR “BRHECREGE”, AR RAE M, #EiE (IPCC
FE RS SRTE IR ) 2006 4F K 2019 AR AR R E BRI, SR IE—2 55 T b
U LULUCF B G RRIL, Eh EE T (G E A AR LHESR A 2) Bk, JHREXT
br N BT E R AB AT, A I ERNME
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PERNRIL, A SCH %) LULUCF B5A% 58 07 i 8 A 3 58 B LULUCF AR R AL,
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R7T 018FE REZMHEZ LR AR E T 3 9FRTEE( CO, hm™ a™)
Tab.7 Carbon sinks per hectare of the major subcategories of LULUCF

in each city of Guangdong in 2018 (t CO, hm™ a™)

GiitIx bis: B Bt il A PR 2 A
JN T 3.4 3.0 0.3 1.0 0.4 -25.5
T 4.0 1.1 0.1 0.4 -0.6 -91.7
BRI 2.6 0.0 0.2 0.0 -0.8 -27.7
RifgT 2.1 0.0 12 0.0 -03 -26.0
WSk T 27 0.3 -1.0 0.0 -15 -8.0
G 42 0.8 0.1 0.0 -0.6 -16.5
PN} 4.6 0.6 0.7 0.3 -0.4 -52.6
LT 5.1 0.5 -0.9 0.0 -1.0 -233
i 3.7 0.4 0.2 1.0 -0.6 -14.6
HepRili 4.4 0.5 0.2 0.3 -0.5 -247.8
BT 42 0.0 0.2 0.3 -0.6 -55.2
H T 3.1 0.2 -02 0.1 -1.0 -40.0
e 42 0.7 0.1 -0.2 -15 -25.0
T 3.8 1.5 -0.3 0.3 -1.5 -243
BHYTT 4.1 0.3 0.3 0.7 -1.0 -69.0
T 4.1 12 0.3 0.8 -0.4 -43.8
ARSET 2.6 0.0 -0.1 0.0 -0.9 -15.0
eI 22 0.0 0.8 0.0 -0.4 -27.5
T 3.0 0.6 -0.9 -0.3 -1.7 -16.0
AT 4.1 1.0 -0.6 0.0 -15 -28.5
KT 3.9 0.0 -0.2 -0.4 -0.7 -24.0
IR 3.9 0.6 -0.1 0.2 -0.6 -48.7

e BT S e, W LULUCF A2 HERC -

LULUCF ML B A . MO TR AR RAGER R (322), AWidsilie e, it
AJ s AR B TE . LULUCF iR B R R 2B FITE 30~40 a bRl LU Bk
ICREN 7RSS, NI AR ERIBRIL, AlATHRIBSRA™, s R4 . LULUCF
TR AR R AN G T e Ay s BT i T B a7 s s, R B OGTE i b
A BRI SR, e S BT i AR W i B B e Y et . 0 T A B M,
PR AR B 2R AR, T B I e, B Bl ap R el AR A IR
BRI B A% AR

(3) ASCZEAE MR TETIR,, HASRAAAE— AT E TR BdlaTrir, B A
AR, RS CSRARBIAT T R K CPEAR” BRI Sl AR A
5 LA A AR SE A ICEE, FRI S s BB AR AR, A i IR el I 1
SAFAE— B 22 5 P S A 10 2 () ROBEAN — B8, 2 PR RUBE A4 1 245 [ -3 380 B 7 A
GiitiRZs. JRETTE, SRR G A B S g K25 I8 T MR i35t
. HHCF AR AE R, EUSIHARAE . RIGRAE . RS . A BRI . R
THOLAE R REIN R M R HFIE; R)Z LA PUBRBR BRI A AZ SRR T Wy L 3
A1) e RIS ]I B%  (1979—20184F), J& T LRI s il A PR Al T
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Fig. 6 Carbon sinks per hectare of each subcategory of LULUCF in the zoomed-in case of Guangzhou in 2018
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(1) J7ZR4 LULUCF B RGR e LE i il , /N e B, 4R Tl 4
AR i B RTINS AR A 2853 I LULUCF B e 2L FBL

(2) A [F] 3t KA ] oty B O B U BB 98 B2 7 S A, kL JRs Bkt .
Mo A SRR AT BE BB BRI AR SO 25 e . BRI CBRHECR B DR
ORI TR MELLT A2 XU A bs & R DRG0 B 2L

(3) ASCEE B9 LULUCF i IA L& 1 A Wi I e e i) 84k, (4 [ Y
HATEINE, T $e i o [ LULUCF A% 5 (R 1 o AR Bl 57 A IR B - S LA s 1)
B D EERRAL 735 P P T e RO = R PR IR sl i1 ) 2217 5 0 A o RSS2 2R m]
ARSI A A SR BE IS BRECR A E R 2%

REREIRIE R . ASOCHSL IR SUR A AR (A s G it il 72828 OISO ) R, FRIBUHLAE  https://
doi.org/10.3974/geodb.2023.03.01.V1.
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Abstract: Land use, land-use change, and forestry, also known as LULUCF, are significant
sources and sinks of carbon. A high-precision carbon accounting system for LULUCF should
always be established as the primary building block for advancing low-carbon land use and
sophisticated land management. This study uses the stock- difference method to account for
carbon sources and sinks brought by LULUCEF at the plot scale in Guangdong. According to the
carbon accounting based on the surveys on soil, land use, and forest resources, Guangdong's
LULUCEF produced 29.673 million tons of carbon sinks in 2018, of which the biomass carbon
sink contributed approximately 70% and the soil carbon sink around 30%. The major ways to
increase LULUCF carbon sinks, therefore, are to increase plant cover and improve forest
management. Different areas within the same land-use type have various carbon accounting
values. Even within particular land- use types, such as forestland, wetland, cropland,
settlements, and grassland, the carbon accounting values may fluctuate between being
recognized as carbon sources and carbon sinks. In the era of reaching carbon peaking and
carbon neutrality goals, it is difficult to meet the land-use management requirements with a
carbon accounting technique assuming the carbon emission coefficient of every land-use type
is constant. The carbon accounting of LULUCF in this study takes annual fluctuations in
biomass and soil organic carbon pools into account, which complies with the United Nations
Framework Convention on Climate Change criteria and is applicable on a national level in
China. Meanwhile, the vegetation allometric growth model and the differentiation map of
annual fluctuations of the soil carbon pool resulting from this study can be utilized to enable
multi- scenario analyses of the carbon sources or sinks of lands at the plot scale. Finally, the
results of the LULUCF carbon accounting offer some support for policymaking that
emphasizes decreasing carbon sources and increasing carbon sinks in the management of land
use and natural resources.

Keywords: land use; LULUCF; carbon accounting; stock- difference method; Guangdong
province



