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Abstract: In the context of global warming and the rapid development of urban agglomerations leading to the destruction of
landscape patterns and the impairment of ecosystem service functions, it is important to study the relationship between
ecosystem service functions and landscape patterns in urban agglomerations. Based on the above background and previous
studies, this paper selects the most representative urban cluster in China’s economic and social development, the Beijing-
Tianjin-Hebei urban agglomeration, and studies its ecological spatial carbon sequestration service function and its
relationship with the landscape pattern from the perspective of land use through remote sensing interpretation, ArcGIS 10.6
mapping analysis and SPSS software correlation analysis, and proposes relevant discussions. The results show that; 1) the
cultivated land, forest land and grassland are carbon sink lands in the ecological space of the Beijing-Tianjin-Hebei urban
agglomeration. The land area ranking during 2000—2018 was cultivated land > forest land > grassland, while the land area
reduction ranking was forest land > cultivated land > grassland. (2) The annual carbon sequestration of the three types of
land in ecological space during 2000—2018 was ranked as follows: arable land > forest land > grassland, and the increase
in annual carbon sequestration of land was ranked as arable land > forest land > grassland. In terms of average carbon
sequestration per unit, all four time points showed that forest land > cropland > grassland. (3) The correlation between the
amount of carbon sequestered by different ecological sites and different landscape indices was different. There was no
significant correlation between the annual total carbon sequestration of cropland and its landscape indices; the annual total
carbon sequestration of forest land had a significantly positive correlation at 0.01 level with the largest patch index (LPI) ,
landscape shape index (LSI) and percent of landscape ( PLAND) ; the annual total carbon sequestration of grassland had a
significantly positive correlation at 0.05 level with the patch density ( PD) and PLAND, and a significantly positive
correlation at 0.05 level with the LSI. The total annual carbon sequestration in grassland was significantly and positively
correlated with patch density and percent of landscape at 0.05 level, and with LSI at 0.01 level; the total carbon
sequestration in ecological space was significantly and positively correlated with LSI at 0.01 level. Finally, a discussion of
the relevant causes is presented. The study also proposes a strategy for optimizing ecological land use in ecological space of
the Beijing-Tianjin-Hebei from the perspective of land use based on the relationship between carbon sequestration service

function and landscape pattern.
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1.3 WHRITE
1.3.1 +HHAI AR

3T AreGIS 10.6 FEITE %0 4b B AN I AL 22 31538, SEBL 2000 ,2005 2015 2018 PUAESR 5] ) A 2525 18] 4 H
FIFHAT 2 AR B 2 A Y AR AR S 2 (AL B bRl | 5 1l 3 S0 1) i v AR % [ B s L
1.3.2  AEARZS ) Ak i 2 0 A T

LA 1 B T T LA AR 00 T 61 22 10 S A 0 A 7 0 2 A 0 (0 PP A P A 25 (DR R ) R NPP, AR
WF5E NPP 34 4N &l 2 firs , NPP £ R 5 T SR PR RL7 5 85008 o0 B R AR 8 25 3l = 5, A
W5 F NPP BUE i ArcGIS 10.6 B4 TH53 77 ik Al S nT e sl iy A R TR AR ( LA Thmx Tem A 5457 ) 1k
SO I ARSI T R A 2 () S [) FH S 357 7 T R i S A R e

SCASSR FH A X 38l A 25 ) [ i B 3 28 s

G,=1.63R XAxXNPP

L, 6 W FEBAF Bl (k) LR, CO, PR & it (kg) , BUH 27.27% ,A A28 A (hm?) .

20184F

20004E

20054F 20154¢

NPP/(gC/m?) NPP/(gC/m?) NPP/(gC/m?) NPP/(gC/m?)

1 0—134.6717673 1 0—170.8674479 1 3.2651999—181.8118712 £ 10.6953497—205.8353480

9 134.6717673—269.3435346 £ 170.8674479—347.0745036 = 181.8118712—349.8557971 3 205.8353480—400.9753464
B 269.3435346—413.9909883 =9 347.0745036—507.2627360 = 349.8557971—502.1456049  mm 400.9753464—578.3753449
B 413.9909883—603.5290312 ™8 507.2627360—688.8093994 B 502.1456049—670.1895308 W 578.3753449—767.6020099
mm 603.5290312—837.9576631 ™ 688.8093994—929.0917480 B 670.1895308—890.7471835  mm 767.6020099—1004.135341
B 837.9576631—1271.900024 ™™ 929.0917480—1361.599976 BN 800.7471835—1342.365234 WM 1004.135341—1518.595337

2 2000,2005,2015,2018 £ 53> BB MR ET= S (NPP) 5375 B
Fig.2 Net primary productivity (NPP) distribution for the four years 2000, 2005, 2015 and 2018
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2005—2015 4 5 4~ By BE sk 2> | 38 0§ 43 51 o~ -1.06% M —1.05% , 78 2015—2018 4F [a] 34 Jin , % & 4 0.48%

R1 =WEHIRME

Table 1 Illustrative table of landscape indices
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F] 2018 4 B AR/ T 2094.837km” , SIEIE R —1.65% , M i AUE 3 B BEXS FR I /b | 78 2000—2005
4E[H] 2005—2015 4E[A] B4 1E 14 -0.08% , 7F 2015—2018 4 [a1] Yok 2 43 g fall 184 | 3K 5] 10.44% , ] 2018 4 1 1 AL
AT 7300.558km’ , EIGME A -10.44% , FEHLETFRAE 3 A4~ By B [RIRE B9 s i)y, G 4300 - 0.44% |
-0.26% ,~2.37% , 5] 2018 4E 0 BRI AR/ T 508.119km? | S K -0.46% , 2000—2018 4F[a] 3 Fb FH b i £H
S/ B HE AR R > B > B S i R () DR PRk > B M > R b A AR ) b T RRAE 3 AN B B
FEI ML | MR K 9903.515km? , 191 K -0.46%

R 2 2000.2005,2015.2018 SR ER T E L BUWMIFHER
Table 2  Classification results of ecological spatial land cover interpretation for the four years 2000, 2005, 2015 and 2018

EMy Eiztan Wit b s Hiifh SEZS A3 A i

Year Index Farmland Forestland Grassland Total eco-spatial land

2000 A/ km? 126967.8089 69895.8216 47320.2356 244183.8661

2005 A km? 125612.1817 69833.5733 47112.7094 242558.4644
B /km? -1355.6272 -62.2483 -207.5262 -1625.4017
R/ % -1.07 -0.09 -0.44 -0.67

2015 A km? 124282.3211 69777.4637 46990.6150 241050.3998
K /km? -1329.8606 -56.1096 -122.0944 -1508.0646
=/ % -1.06 -0.08 -0.26 -0.62

2018 A km? 124872.9719 62595.2634 46812.1160 234280.3513
B/ km? 590.6508 -7182.2003 -178.499 -6770.0485
KR/ % 0.48 -10.29 -0.38 -2.81

2000—2018 JAHIK/km? -2094.837 -7300.5582 -508.1196 -9903.5148
JAHE N/ km? -1.65 -10.45 -1.07 -4.06

¢«
r}_,m/

LHARER ) b B bk () F

B3 2000,2005,2015.2018 F 53 F B EHT H L M BH S HE
Fig.3 Ecological spatial land cover distribution for the four years 2000, 2005, 2015 and 2018
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4F 2015 4F 3 /NI ] A B bR |t 4 I 3 A 1 DU HEAS AN 2018 AFJE 5T A PY B BT AR A bR e A
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2.2 2000—2018 4F 5 EHE R i B A A8 25 (0] [ o3 A1 -5 AR S0 At

F1 2000 4F-,2005 4F 2015 4 2018 4F- 4 4F A 35 25 0] 45 S 70 F b G [ e i 38 (38 3) W 60 ot e 3 A 2 25 ]
3 7l FH b A [ e A 2000—2018 4R [A] i3 K 1 S 3G K L 1 50 . 7E 2000 42005 47,2015 4F 2018 4F 4
AF 3 ol b %) A [ Rl 12 D /N HE P 349 S B > bRt > B b, B b A [ il 7R 2000—2005 ,2005—2015,2015—
2018 4 3 MR B AR BN S T, 2000—2005 4F A4 ME 55 K, 353 1 38.45% , Jo I B34 18 53531 0y 3.07%
11.28% ,2000—2018 4F- 1 [H] SL3G 05 A 58.80% , M AR S [ ik it 7E 2000—2005 4F ,2015—2018 4E WA~ Fr Br 3k
PROMHE N, B> 50 R 24.42% ,6.70% ,#E 2005—2015 B B AL | 308 A -8.42% ,2000—2018 4= 44 [a] i
HEIE N 21.90% , HEHBAR [ B E 2000—2005 4F 2005—2015 4F ,2015—2018 4 3 ANy BEZ 80, 3 i
I3 91N 35.63% .5.64% .8.20% ,2000—2018 4F 18] S 34 15 35 2] 55.03%, 2000—2018 4F[A] 3 Fb FH b 4 [ fie 2
SR HE R B> A > | B R R B b > B > b A 2 s TR] AR AL E AR R E 2000—2005 5
2015—2018 AEFANBY BE 230 R4 i, HAE 2000—2005 1A (a1 34 i A, BaME 4> 31 32.21% 5 9.22% . A= 2575
() AF A [ B 15t 78 2005—2015 1] 3R 30 Ry 9 20, G MR 4 — 1. 01%, 2000—2018 4F [i1] 3= LA 34, 5 384 i 4y
42.95%,

&3 2000,2005,2015,2018 FAEFTHEZXBAMBERER
Table 3 Table of total carbon sequestration by type of land in ecological space for four years 2000, 2005, 2015 and 2018

My kit Hiith At B et

Year Index Farmland Forestland Grassland Total ecological space

2000 [ 4R kg 2034264004330 1941288682515 713424002200 4688976689045

2005 B A kg 2816465606564 2415420885323 967607362176 6199493854063
WK/ kg 782201602234 474132202808 254183359976 1510517165018
W/ % 38.45 24.42 35.63 3221

2015 [Tt/ kg 2903000280576 2211885275535 1022200875600 6137086431711
i /kg 86534674012 -203535609788 54593513424 -62407422352
g/ % 3.07 -8.42 5.64 -1.01

2018 [Tt/ kg 3230371708608 2366523281070 1106040605856 6702935595534
K/ kg 32737142832 154638005535 83839730256 565849163823
R/ % 11.28 6.70 8.20 9.22

2000—2018 B/ kg 1196107704287 425234598555 392616603656 2013958906489
SR/ % 58.80 21.90 55.03 42.95

1 2000 4F- 2005 42015 4F 2018 4F: 4 4 A5 2572 ] FH b 735 B0 [ Bl et 38 (3R 4) B2 4 AR A b B 7 T AR
[T itk 12 43 A 1L ( JEl 4) AT 2000—2018 AF [ IF 5% DX b Y- 257 B A7 [ s 1 AN ) b DXt 1) A7 o R ] e i 22
St R ARARAR L BN TR AR [ e S IO 1 A A7 T ik B T R 55, DA XS A R, 4 AR ] A B T AR
[Pl ot DX 28 S B W 2, AR T 2 At pl P S 2 A i A 1 R A T AR R A DX S D LU R R PR AR
B S K P AR B e i . AN R) 2R ALK, 2018 AR AU T PG AL FRANME 8 4 K, IR 2 DX S 349 BT[]
5 A AL [ i Y BB G R OE R, DU AR B 58 X MY ST 34 B 67 [ A S 43 0 D 16021990. 406
22421947.245 23247808.804 25869464.899kg/ km® , 11T PUAEAF 57 [X. P Ak L 1) d5e AC BT 1Bk 12 4331 A 75914728 |
82781000,77993328 ,.90501928kg/km* . Hf i F- 157 B [ fsk fit 5 A RS BPLSE [iT lk it P 02 S 2B, S 1 e B
A7 B (3 3 A, RS, FR SR AR 5 DX R b~ ) BN 1 i 5 e oA B0 T e i 4 328 A B B 3o 184 L 3 R 67
[ 2 18 16 1 38 K 45 Y- 359 L7 [T Bl i, 3 OV A S e KA 22 BE R T K
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R4 2000,2005,2015,2018 F 4 A5 52 (6] % B A F 14 8 4L B B E R/ (kg/km?)
Table 4 Table of average carbon sequestration per unit by type of land in ecological space for four years 2000, 2005, 2015 and 2018

Ay b Aty Hiih A=
Year Farmland Forestland Grassland Total ecological space
2000 16021990.406 27774357.419 15076585.653 19351989.365
2005 22421947.245 34588531.660 20538448.872 25689837.068
2015 23247808.804 35336453.285 21836300.932 26606650.853
2018 25869464.899 37806906.322 23627288.110 29097177.530

20054
5 3

B )

W

LI

i/ (kg/km?) i/ (kg/km?) i/ (kg/km?) i/ (kg/km?)
[10—7740325.208 [10—10063572.55 [1201129.98—10573423.05 [1639292.50—12620977.23
1 7740325.208—15182945.600 1 10063572.55—20451776.47 = 10573423.05—20030513.79 1 12620977.23—23897856.98
[ 15182945.600—22625565.990  mmm 20451776.47—29216823.53 gy 20030513.79—27962267.32 [ 23897856.98—33765126.76
I 22625565.990—31259005.650  mmm 29216823.53—37981870.59  mmm 27962267.32—35894020.84 mm 33765126.76—43632396.54
B 31259005.650—44655722.350 M 37981870.59—51941019.61 Il 35894020.84—48401786.01 mm 43632396.54—58080898.72
B 44655722.350—75914728.000 W 51941019.61—82781000.00 WM 48401786.01—77993328.00 I 58080898.72—90501928.00

4 2000,2005,2015,2018 £ 53 5l K H it B L E AR E e B 53 75
Fig.4 Distribution of carbon sequestered per unit area of cropland for each of the four years 2000, 2005, 2015 and 2018

i 2000 4F- 2005 4F- 2015 4 2018 4 4 47 A 38525 (] F b OF-$57 A7 [ 38 ( 38 4) B2 4 AR (R ARl PRy [T AR
(#2534 L (T8 5) AT R 2000—2018 A [ 53 DR - 127 FASE Tl £ A (] i, DXV b 1% 045 T R [ Al £ 22
S SAEAE D . XIS A KT, 4 A4 B T) 8RR b B AS7 [5] ffk et 2 2 S Fl A A DX e g O A O
B b T PR B TR e e (A A v KT AR B AR W, A T P AR R R B BB K P e T T
B, A PG AR 08, AR AR AR oK, 2018 A6 5 PG b 3400 [ A BOMEL B vl /s . MR 5T IX - 347 B A7
[l 12t 5 e fe AL 11 i 2t P B0(E G RO TR, DU AR F 53 XK b 19 °F 2 2007 [ ik &5 43 03l O 27774357419
34588531.660 ,35336453.285 .37806906.322kg/km” , 1M} 4 AF-AFF 5 [X. P AACHbL 4 i A BT [0 8¢ o 43 1) Ry 75352352
84405128 82687096 ,90595952kg/km?* ,  [RIF/Hl , b ST X57 547 [ fifk 2t 15 e R B A7 [T Al i 114) 501 25 5% R, S g
HRBACHb BT AR (Ll AT, T XM P22 BT [Tl -5 e A BV [ e 4038 A o B 44 (OSP34 5 B
KA ZERE TG 3K

1 2000 42005 4F- 2015 47 2018 4 4 4F- A5 2525 () B -34S [ ok 38 ( 38 4) B2 4 A7 174 Ml Loy T AR
[Ei1 i A1 L (T 6) 7T 21 2000—2018 A5 [HI RIS DX B b - 147 Sy [T e it A ]t DX e Py P57 TR BB 3 Al i 2 5 M
AT O . I IXIRGM A1 AT 4 A HsF (8] i P et A7 T s AR b 2 52 Pl 2R A B VG o ) P i il 1 3 | 7R A
R DR PR X BB A 1, SR A T XU AR, IS ] AR A6 SR R, 2000—2018 A1 3 1] 22 £k 52 38 1 v AU
) TR AR RS AR DABISR DX V-1 B A [ e et 5 e oo BN [Ttk e PRV BB DG 3R OR R L 4 AR ISR IX |l 1) 73
B [R5 R 15076585.653 20538448872 21836300.932 ,23627288.110kg/km” | Tfif PUAEHIF 5 X, PN 5 Hb 1l i K
PO [E R N 78310456 ,81950336 79896704 90595952kg/km? . [FIA 1 55 AR ML | T - 24 BAfS [ B R 5
S KB [F e 12t (R B2 S K, S g b et B (7 e (3 A5 AT, 7R I TR 22 Ak b | B DM~ 1 LA [ ik
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2 %

20004

A3
-

[ g/ (kg/km?)
[10—11513870.68

1 11513870.68—21471812.89
mm 21471812.89—32052126.49
mm 32052126.49—43877182.87
m 43877182.87—56324610.64
Il 56324610.64—79352352.00

[E g &/ (kg/km?)

1 0—13902021.08

1 13902021.08—25156038.15
mm 25156038.15—37072056.22
mm 37072056.22—49981075.80
B 49981075.80—63221095.87
Bl 63221095.87—84405128.00

20155
- <

/,f ) i
L~

[EprE/ (kg/km?)
201129.98—15080951.30
15080951.30—26402554.48
26402554.48—37077208.91
37077208.91—48398812.09
48398812.09—60367364.02
60367364.02—82687096.00

=
—_
.
|
|

5 2000.2005,2015,2018 £ 4> B H skt B AT E AR B R E 4> B

i/ (kg/km?)
639292.50—13677317.60
13677317.60—25658205.54
25658205.54—37286714.41
37286714.41—49619981.40
49619981.40—63010385.56
63010385.56—90495952.00

(I} RiRN

Fig.5 Distribution of carbon sequestered per unit area of forest land for four years 2000, 2005, 2015 and 2018 respectively

20004
J %

Yo e

i/ (kg/km?)
[10—7370395.86

1 7370395.86—15047891.55
[ 15047891.55—24260886.37
I 24260886.37—36544879.47
I 36544879.47—51285671.18
N 51285671.18—78310456.00

FE iR/ (kg/km?)

1 0—8677094.40

1 8677094.40—17675562.67
mm 17675562.67—27959526.40
B 27959526.40—40171733.33
Bl 40171733.33—56240426.67
Bl 56240426.67—81950336.00

2015$ /4 2

FE iR/ (kg/km?)

[ 201129.98—9889611.53
1 9889611.53—18640498.09
mm 18640498.09—27703916.31
mm 27703916.31—38017461.18
B 38017461.18—51768854.35
Bl 51768854.35—79896704.00

g ]
2 / A2
M/“

zﬂwb}\ /

FE iR/ (kg/km?)
[1639292.50—11170651.83
[ 11170651.83—20343126.08
mm 20343126.08—30534764.14
mm 30534764.14—42425008.54
I 42425008.54—57712465.63
Wl 57712465.63—87268216.00

6 2000,2005,2015,2018 £ 53 5l i B 3 8 (i TET R B B 2B 53 70 ]
Fig.6 Distribution of carbon sequestration per unit area of grassland for each of the four years 2000, 2005, 2015 and 2018

AR H S SR [E i 7E 2000 4F 2005 4F-55 2015 4EAR LR, 7E 2018 AFE{E IS KA &, [R] i)
YIS e RAE 2 B 7E 2018 47 W HE K,
2.3 2018 HUERBLIN TR AR AN A (IS (] b H ) 2SR [ Rfk IR 552 g 5 s WA H5OC R 400
1 FH 2018 AEAIF5E IX 8 ANl A A5 25 1] =28 FH 3 A AH S 8540 | il i SPSS 26 B4 1) pearson #H5¢ %X

XU T A S X 45 3k T A 28525 [ AR N S5 WA 85038 (3R 5 ) B4 T AN ) 6 48 A4 285 225 [] FH b A4 G [T e i (36 )

FIAE G ZR B b 2 MRS , AN ) S 78 1) S5 UL o i85 55 AN ) S 78 P b %) 4 5 T e P9 AR DG MR SR 1 3R (3R
7.8.9.10) 7 : AR S A et 55 00T I 19 2% S50 O B30T A B S A DG 1 5 b b 4 S 11 sk ot 5 e R Bk B 4
(LPI) BEHIEARFERL(LST) HWLE 43 Fe (PLAND) A 0.01 %5 Y b 35 1E AH G | A G M8 5093 911 M 0.969 |
0.858 ,0.915, & B M [ fi bR R By, FLBE BRI R 57 2 i o R BRE B o R B A R, PR ) A 4 S L Bk e 5 L
B, B MBS HY 5 B b AT L i B e S BB BE (PD) (BT 43 HE (PLAND) 47 0.05 001 A9 W8 25 IEAH G
P A OGRS E3 50124 0.756 ,0.790 , 5 REHUBARFEEL(LST) A7 0.01 G531 i) i 2 TEAH DG A OCEFE £k 0.907,
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P P [ Bl AR T, A S TR P Al e A A FEE O, DS WAt BRI PGB I, A 252 ]
[T 5 L BESIR ARG E (LS A7 0.01 Z53 A 38 B AR O A SCHEFRE BCR 0.879 , Ud W A= 254 8] 4F 5 [#
TBOR, FESIE AR Z A BEBOK , BEBR 7 B R K

RS 2018 FRBHE S METARILE AR UIBLE
Table 5 2018 Beijing-Tianjin-Hebei Landscape Index Tables for Different Types of Sites in Eight Cities

SR HK ] Bl b b S A ] F b
Landscape index City Farmland Forestland Grassland Total eco-spatial land
B M dbst 0.0210 0.0294 0.0254 0.0758
Patch Density (PD) Kt 0.0213 0.0157 0.0132 0.0502
TR 0.0391 0.0137 0.0351 0.0880
kE O 0.0159 0.0182 0.0279 0.0620
e 0.0202 0.0119 0.0125 0.0446
oAl 0.0014 0.0025 0.0020 0.0059
JER 0.0058 0.0070 0.0023 0.0151
JE L 0.0208 0.0178 0.0203 0.0589
I K BEHAE 5L dbnt 46.4144 5.5177 0.9727 46.4144
Largest Patch Index (LPI) Kt 76.4796 5.5162 0.2490 76.4796
TR 1.1435 38.9225 4.5385 38.9225
kRN 23.1858 5.1141 4.1391 23.1858
e 43.5024 11.6333 20.0118 43.5024
oAl 99.1439 0.0206 0.0309 99.1439
JEE 5 83.9136 0.0929 0.1393 83.9136
JE L 55.7579 2.3622 1.1319 55.7579
BEHIR K46 %L =73 31.1387 26.9333 23.1029 32.0681
Landscape Shape Index ( LSI) KH 26.1752 9.1220 9.8462 27.3862
R 55.8081 43.8358 57.0000 49.3433
kRN 45.1944 30.6932 46.0909 43.7242
R 37.1622 20.7073 27.2409 37.0843
ol 24.1980 4.9000 4.4000 24.4569
JEET5 18.6412 5.3846 3.2222 18.8939
JE L 29.5355 17.1250 18.7869 31.7790
FOWE 4L B2 65.5319 24.3258 10.1424 —
Percentage of Landscape( PLAND) PN 88.8719 7.9295 3.1986 —
TR 19.9853 51.2226 28.7921 —
RE N 49.0203 23.8845 27.0952 —
fRE 50.3302 22.1757 27.4941 —
Hoeh| 99.4946 0.2579 0.2476 —
Jii$7i) 98.6305 0.9053 0.4643 —
JE L 73.0438 15.6127 11.3435 —
Shannon 35 P8 5L bat — — — 0.7764
Shannon’s Evenness Index( SHET) K — — — 0.3786
R — — — 0.9311
k&0 — — — 0.9515
frE — — — 0.9417
M — — — 0.0321
JERT5 — — — 0.0739
Ll — — — 0.6975
Shannon ZFEVEFEEL Jbst — — — 0.8529
Shannon’s Diversity Index( SHDI) Kot — — — 0.4159
AR — — — 1.0230
RHEN — — — 1.0453
TR — — — 1.0346
I — — — 0.0353
JERT5 — — — 0.0811
JE L — — — 0.7663
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SO EL ) Bt i Fiith SIS 2SR
Landscape index City Farmland Forestland Grassland Total eco-spatial land
SOV IE AR AL B[ — — — 26.9141
Contagion Index (CONTAG) Kt — — — 69.9509

TR — — — 11.2072
KE O — — — 14.5640
fRE — — — 22.3168
TR — — — 97.3480
JRT5 — — — 93.7383
JEL — — — 40.4127

F6 2018 FREHSNMHTARLE AihE BEHMER ke

Table 6 2018 Beijing-Tianjin-Hebei Landscape Index Tables for Different Types of Sites in Eight Cities

Bt ‘ A ] e ‘ PR . 5T e i 3 7 e o ".jtlrifilﬁl I Bk
City Farmland carbon Forestland carbon Grassland carbon Total ecological space

’ sequestration sequestration sequestration carbon sequestration
e 542517953552.73 206762906190.60 76961667720.45 826242527463.78
K 257717411516.51 28248376544.98 4904349286.24 290870137347.73
TRAm 347337229741.47 1368882456540.00 570984930674.79 2287204616956.30
KRN 290890723332.20 318731231936.62 199872037596.50 809493992865.32
1R5E 505295596614.44 185524751663.10 164605985718.93 855426333996.47
1M 492166034761.37 1025519835.39 902334561.60 494093889158.36
JER 235713853834.54 1561917979.16 1090004214.54 238365776028.24
il 343022706276.33 81035629949.87 50745462583.56 474803798809.76

RT 2018 FRERUIEFHIEH S Hith B Rk IHHE AR B2 18 X

Table 7 Corresponding correlations between different landscape pattern indices and carbon sequestration function of cropland in 2018

BEYL & PD T RBEYAR S LPL BEHIR IR 2L LSI FOULE 43tk PLAND
] : [ e
B LA [ i a -0.036 -0.006 0.044 -0.128

Total annual carbon sequestration on farmland

# % fE 0.01 (WU MR E ., « 78 0.05 ZU (BUR) AHC M 3%

F 8 2018 EAEEMIZFIEELS Mtth Bl 55 Ih BE FIXT R 4H K 1%

Table 8 Corresponding correlations between different landscape pattern indices and forest land carbon sequestration functions in 2018

PEbh s g B RBEHFE R BEHTE R A5 EL S E
PD LPI LSI PLAND
uh 4 :,lé\ =N
RIS g it 0.113 0.969 ** 0.858 ** 0.915*

Total annual carbon sequestration on forestland

# ok FE 0.01 HHI(BUR) XM RE, « 7F 0.05 Hl (BUR) MG B2

R9 2018 FARERUIEFHIEH S E it E Rk INHERIXT R 48 K

Table 9 Corresponding correlations between different landscape pattern indices and the carbon sequestration function of grasslands in 2018

P T R BEHFE 5L BEHIE R A5 5L SWE L
PD LPI LSI PLAND
5 AF 4
FHDA S AT B 0.756 0.294 0.907 ** 0.790*

Total annual carbon sequestration on grassland

# % 7E 0.01 R (XUR) , HRHERFE; « 72 0.05 Y5 (XUR) , HHCHE B3
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R10 2018 EAREMIEF/IEH 5 & 5= (8] B Rk TH HE A X R AE KM%

Table 10 Corresponding correlations between different landscape pattern indices and the carbon sequestration function of grasslands in 2018

BEHe 5PN KEHIE Shannon ¥J%]  Shannon Z# b9
D . Yepgfi N E PEFE £ EXEY LR
LPI LSI SHEI SHDI CONTAG
A2 VAT T e o
Total annual carbon sequestration in 0.675 -0.622 0.879 " 0.645 0.645 -0.692

ecological space

* & 7E 0.01 ZO (R ), AHEME R « 7E 0.05 GOl (XU ), AHSCM: I 3

3 Tt

3.1 ARZSES AN TR] i R P2 2 [ ik K [ Bk E 1 A8 Ak Je 22 S+

AR S Al T A A 2 [ [ g A S AR A SRR T[] — FH i S BRI 5 DA [] DX 3 A [ s 391 S
BRAE AR H2E SR . SRVHIEA, al BE-55 A [R] FH b B AR 2 B R HL I 7 L P 11 9 P28 7 o [Ttk 7 3R 52
Mal A 5% o MARHI RN, 181 ik o (R /N S AR NPP (E RN ¢, A [R] AR ) b e 2 S o S SOHC [ Bk 2
REZE 521 B BESR UL, BRAR A S R G0 P AR A7 25 B 189mg/hm” , FE JFURIAC FH AR W) 0k I 472 2
53500 21mg/hm® il Smg/hm 2 DA 3R FHSE 0 R 2R 150, B ot 1 e D REAS [ T Al 200 b T ik S i , Bk
SENTER T T A RA S R, W2 ARG | LR A R T i ] 45 22 X 3 2
115k R I AE AN TR A ) 2 ROBE AP 2 5, IO S0 75 D AR G RBAIR PR it 5 P e 4T e -5 R AR B W AL
L HERRE R AT I A R AT DG R D, SR SRR SR AR A AR D F e T il e
WIARRT 28 Ty o3 A AR L AR PIREA A v 400 , ST A [ Vb - A L e 2o 45 B A v | s 1L ik R
TRUHLA 52000 AR R 2 B A LR 8 5 52 /0 AR L T SRR AR PR LA B N2 B 351 22 ) B A )
NN EAE R , NS ZRALIEHEBE 5 0 b4 SAs b R A5 10 M A) JH A A BE i, R I
RO R AU F RS COP RS
3.2 BETORIA] A S T [ I 55 D RE -5 S5 WL K00 5 8 A A 2 s Tl A R s

AR [ 5 D e -5 S WL HE RO AR AR ZE KT ANTR] AR 252 [ T i S A4 [T e 2 BB -5 AN [R) S UL FE R At A 5
PEANIR], 2> SEULAE KO0 [ B fat ) A8 P G S B AR T, ARAR SEIR AR5 1 AR S, 3 T A0 B A A I
ROTH Rt LOPFEUESE 1R AR 2533 AL AN [R] T3 S 5 AR S B AN [R]S50LH B 4 e, ml SR G g 55 A G
5 14 55 VLA BRIl s 56 12 S 2R T e S 61 sk Al 55 2 BEHEA T AR L 0] A DA B T, 752 e 5 LA =) 14 7l g
R AT BT ST 7 Ll 2R 14 9 o 5 s T A S P M MU A A 2 s ) 8 4 , A T 5t
A8 SRy RIS A 285 25 (] FH A T Bk Ml 25 DI A ARSI A= 25 ] st R I 2 BB b bk s 20 b 88 Sy s Y
b ZR AT AE AL A A 2 ] FH 45 R P LB 6 B R P 4t B SRR s o P A SR s I i S 3 LA 11
B A b SEIIOAR M 25 B T BE I R A I A 3o iod 4 A ZURRIE i BEHOR R THIRAI  5  4%
Sl 7 DR 37 Bl B 2 AN 2 b DX, 452 N2 2 THI0 A DX RS B IX T fr S s Ak & - M A FHZ5 G, JE A
Bt bR R B BIR A WA RITE A . AR T A B L O T 285 5 3t B AR 5 RO AR 22
] 2 ] LRI S5 AR S IS, W BIE 5 X A 25 23 AL EA T SRS AL , 1T LA B T SO SR ) T A S B AR e i 36,
O B ] PSR (R AR IR B P AIE 1 2

4 g

AHFZEH ] 1998—2018 4 [a] 5 34 [X %) %2 2 B A vh EUE AR FE 1Y 4 ANIRHE] 55 (2000 4F 2005 4F 2015
4E 2018 4F) A 24523 (0] 3 Fb SR bR, | B kb ) 7 A A o 1 R BN ISR T AR S S ] - )
FHAS A, | A T FR A B R A B T B ) 28 AR AR AT e R FE 2018 4F 8 AN 4% 1 1 A= 2555 [8) FH b 61 B
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EANFSORFE N R WY T A A2 ) [ B il 55 DI g -5 50OWAR J& i OC R, JFAR H L iR i 5 25 L4 s AR
KR

WFFE 25 R0 .

(1) mrse A 25as (a) bkt bR B a3, 2000—2018 4715 6] FH i v FBRLHEF b < k3t > bRt >
b FH b AR T by MR > B > T B A RIS X AR R 2R Y A AR A Sy X s P b
BRI S B A 2 SRR RS . BRI AR AR 7, 2000 4F 2005 42015 4F 3 B[] 55 B 1l AR
HiL B ) A A A 0 AR RAR 2018 A6 5T T PN PG L8 R R A AR i 5 £k R B

(2)2000—2018 4[] A= 2525 8] 3 b HH b 8 AF [ o s HE 3 A7 < b > kb > B b | FH B AT 8] fok 2t 1954 o HE
J7 R A > MR > B b S35 BT TRl S A 156, 4 B R e A B bRcHb > Bk b > M MRS R ) 2S
AAERT X IoA0 22 5 B 5 LBt o (] A8 fb itk

(3) A= 2523 [E) AN ] FH M2 0 A [ B 5 S RS SR 1 56 2R R, Bk b A4 s [ ik 5 HL 4% S A B0 A
SR OCHE s MR AT S [Tl 1 5 e R BERAE 2L (LPT) BEHURARFEEL(LS1) (500 E 43 b (PLAND) 45 0.01 2451 Y
25 TE AR S E ; B AT B [ B SRR (PD) S 43 H (PLAND) A5 0.05 2451 Y (28 IE AR G | 5 bk
TEARFEEL(LST) A7 0.01 Zil i 5k 25 TEAH e 5 AR A2 [a] S [ e 5 BEHROR AR FE 5 (LST) A 0.01 951 1 i 2% 1E
FHICTE

HRYERFFEAE AR T ARG RHe | [R5 T [Tk IR 55 D) e -5 50 LA Jay 19 G R A i, DA - b 1) FH ) B2 42
T Rt A 2SS A] - A AR AR SRS AR SO R AR HEAT T BRI AN IE B SE IR e W A BRARE 2 N IR
AR ST AT R e AR it 1 4 A4S . A SO O s 3l Ty A A T 20 T U B, X6 T At el T X
BEAFAE Y 22 S AR BRI S 5 AN ) 2 78 1) A 245 2 ) FH b 55 550 R 507 A DG 25 S5 D DR 1 R i 5 AU 9 1 0
M XA B A B SR 5 A E AL RRIR AR
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