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T km® b IX @ T IE A R AT S AR R
7K 400 ~700mm, SR 0 ~5°C, BIITA
FH B 32 B R AR Al A b AR G b bR T
22,1 7 km*, 51t 46. 7% ; BE b1 2 20. 2 J5
km?, 5 H 42, 7% ; HHLTERIFR 0.7 5 km®, (5 2
0.015% .

2 HFEKRBEESHARTE

2.1 HWREIERIE

AL I 2 Fh B IR PP A SR e VAR AR
A5 FH Hb SOULAS SR X [ B i A g, R EEAT LP
DAAC i .0 MOD17A3HGF 7= i B 4 9 A
7217 (Net Primary Production, NPP) % 4} ; CLCD
R S A0 5 KRR R R R RS TR
RO UK A ERAS — Land SEBHESE ;
e TTA FRAR Bk AR 4 352 (0 ~20em) f £
HA U R
2.2 MIRAZE
2.2.1 [EfxREITHE

2SR G 77 1 (Net Ecosystem Produc-
tivity, NEP) J2 48 fili L A= 28 R 48 5 KA i 58
) R R A il b AR S R G )
85, 4 NEP >0 FUFE A R G kil )k
ZNBRIEN, NEP B2 S NPP 5 4 57 41
IFI (Rh) A 221A, o rf Rh & Rh AR A 35
I (Rs) Z 8] 56 R BLE TRk ff ™ o AR
#1994 - 2013 41 Z 40 5%, Chuai %' 1157
HOE A R E X RS Rh Al Rs IOLRMEILA 5 2,
Rs MR Yu 451 36 F 4 e s B AR AR
FAES K BN GSMSR BRI T4, A
AT

NEP = NPP - Rh (1)
Rh =0.4679 xRs +114.42 (2)
Rsmonth =
(0.588 +0. 118 x SOC) e8¢ 7D #10
(P+2.975) = (P +5.657) x30  (3)
RSmmua,[ = 2;i1R8n1011r11 (4)

X H1.S0C 70 ~20 em + A LR (ke
C-m?),PAHHBEKE(mm), T RHHFER
JE(C) .

2.2.2 sk RTEEL

VEHUSOUL T AU 43 e (PLAND ) | BE B 4%
(NP) BEHRIFE (PD) (e REEHARE(LPL) &
NG (TE) %% E (ED) | 5 WIE K48 £
(LSI) 39 IRFE L (SHAPE_MN) V¥4
HEXL (FRAC_MN) |V 25 J&] < i AL G ( PARA _
MN) BE e 48 3% B ( PLADJ) | 4B 4% B B 1 &)
(1J1) %38 J¥ ( COHESION) 5 WLk % J& ( DIVI-
SION) RAEFE (AD) 3 15 DR RefiEFE b, 18
HH Fragstats 4. 2 X R A% Ry 6 b5 2E 17 R4
T

3 REIEETSRMERENR=ERIHN

3.1 2000 -2022 £E R TIHESAMEHE
mRETHER

i R NPP &l , DA b SC [ Bl
J7 %t NEP #7455 7531 2000 - 2022 4F 2 e
TLAG AR B | b %) B T RRUATE 4 [ Rk 1
AEER, WoR =R R S A K B ]8R
AR B i AR A OO (181 1) o rhobRoin 45 2y [
fiie it 309. 23 oC/m* B I 5 = oAt 9 b+ Hb 2
YW 7R T ML AE AR 2SR GER At A T A
PR HL 18 BELAS, TR A 2 Tl £ DA 2000 4F- 11 261. 26
gC/m* bFHE] 2022 4E 1) 348. 46 ¢C/m’* B IA S
P ASE 1Y b T A f AR 2 [ Bk B AE 2013
AEIRF 372. 82 ¢C/m’”, T fx AR (H /& 2007 4F 1Y
209.99 ¢C/m’,

FHELZ R, B b %) B 17 FRUAT 35 [ e ot 4%
%, S R 171,25 oC/m?, KA Qi 4 it
TR R AT T, M 2000 ARG 132,25 oC/m’
HafnE] 2022 4E1 217.35 oC/m*, 1E 2013 4Eik 5]
TR EE 219.47 gC/m*,2008 4EHAILIE H 104. 81
gC/m’,

b 1 AR T PR A 3 [ g e E — B R
T RAR, SEH4I{E N 144, 62 oC/m*, B Hb A 4F
BIE ki T 2000 k] 121,78 oC/m* 28 1 3%

c 3.



BT 4 B 2024 4F 10 A A5 10 1Y

N

o

o
T

-
w
o

LA T B4 2 B gk Bk (/)

=
o
o

B 1 2000-2022 FERTHESHAMBEMEARENERETHHELE

KB E, T 2022 4Fi6 5] 212. 55 oC/m?, Hh
2013 4EIAFNIEAE 190. 58 gC/m?*, 7E 2008 4E T F¢
FIANE 69.23 oC/m’, FE5R I B R B T B A
BRGNP b B

AR R R BRI AR [ ™ A K I
SR EEFE, 2013 4FAREBERFE/K B4 %) 788. Smm,
J& 2000 —2022 A [0l () (8, A AR AR 7
PSRN 1.49°C, 7E A i8] 3 31 v b 40 X F
SE K- i R 7K R T R A% 1 [ 2
TR AR DG EAE B 7E 2013 4F b |
HF M AR B [ B Gk B E L, M, 2007
2008 4F 1Y AF Fa K S A X BAIR, 4390 518. 9mm
1582, 9mm,, HAEF- 345 IR 530 5 ik 3. 581C
1 3.434°C  J2 X [A]4F A #9724 5 IR
K R SR BUK S 78RR B N, AR T A B
A DT RE WA T AR AN R G 0 [ B g ), Bl
2007 ,2008 Al A | b [ A R T B

SVACKTE PR B | i A 24 ] Bk i
FERATR T H) 2 E TS X — IE AR kS
AR [ ZRO6F A 285 S B S 1A A IR 58 LR 4 4 it 1Y)
BasR A UIAEOC | R R AR S R AP R ] R ke
77 T8I S B K
3.2 EWRBSEHREMERXMYE

A PR BIE 5T 5 R T SR M R SCRE LS

4 .

2000 — 2022 4F R IETLA -0 EE AP koK &=
AT 2014 4F AR AR DGPR3 BT B9 2 B4
LA S A sl 0] [ B VE A 2l DA T BB 7 1
B E M R R AR B AR A0 5 A 25 2R 40 [ il i PN 7
KFR, Gttt a, #4728 ml R 2
2014 4E B IE VLA MR B 1 | b 1% B T AR
YTk o3 A (L 2)

AR SCEFA T IO A5 18] S PR (9 S e, AR R
AN TR 0 P A RUBE A DX BT 1 R0 43, S B Skm
10km , 15km , 20km , 25km , 30km , 35km }% 40km
AR PR RUBE o 3 A 53 2 07 158 % [/] —
TF 5T XS AEAS ] A% RUBE b 1 55 LA J R A 2
TTAER A AL AT LR
3.2.1  ARHAE R Tk B AH DG

RIS Ry REAE 55 B T AR AT 3 [ il 12 2 [1]
3T B IR 2 R OGP A3 BT 45 R L3R 1, PLAND
LPI .PLADJ ,COHESION , DIVISION | AI 75> 5 Wi
K SRR BRAE S RS RUEE 135 187 5 bk b 47 3
[#] itk et 22 [ %) S 35 AH DGR . PLAND 54 M [#] e
i R AR OGS 7 WY it 4 A T R L 3] Py 2
T, Ttk B 2 B 22 B T, e R T RRUMR b 7E Bk
SEAETP R EAE . LPT 3 A,
BT L X B B 0% $i (4t B 3 S FS S 1Y AR AR R
B, NI F) T pcb [E g it 364 . PLAD) 1Y 1E



TR 1148 A [+ FH i S 2 [ gk 32 R 5
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- 195~187

B 187~375

Bl 375~562

Bl 562~750

B2 2014 FERTAMWM #iitt EMEHERESH
*1 MKMERFESRNERENEBREREREEXESHER
I SE 5km 10km 15km 20km 25km 30km 35km 40km

PLAND 0.750 ™ 0.774™ 0.770™ 0.757™ 0.751™ 0.723* 0.722™ 0.711"
NP -0.535"  -0.411" -0.339" -0.283™ -0.250™ -0.218" -0.193" -0.166"
PD -0.547" -0.444" -0.391" -0.356" -0.358" -0.291™ -0.301" -0.278"
LPI 0.750 0.776 ™ 0.768™ 0.755™ 0.749™ 0.717" 0.716™ 0.708 ™
TE -0.200" 0.025 0.114™ 0.157™ 0.188™ 0.216™ 0.222™ 0.239™
ED -0.231"  -0.022  0.060" 0.102™ 0.105™ 0.155™ 0.136™ 0.170™
LSI -0.593"  -0.528" -0.493" -0.473" -0.452" -0.432" -0.417" -0.399"
SHAPE_MN  -0.129"  -0.025 -0.021 -0.035 -0.048 -0.013 -0.044 -0.071
FRAC_MN  -0.379" -0.328" -0.307" -0.280" -0.268" -0.206" -0.226" -0.230"
PARA_MN  -0.379™ -0.178" -0.089™  -0.055 -0.054  -0.085"  -0.092 -0.049
PLADJ 0.774™ 0.804 ™ 0.800™ 0.792™ 0.786 " 0.755™ 0.759 ™ 0.757™
]l -0.187" -0.072" -0.069" -0.079™ -0.109™ -0.123" -0.136" -0.153"
COHESION  0.749™ 0.778™ 0.771" 0.757™ 0.756 0.718™ 0.713™ 0.715™
DIVISION -0.751" -0.776™ -0.769" -0.757" -0.750" -0.718" -0.716" -0.709"
Al 0.773™ 0.802 0.800™ 0.788™ 0.787" 0.754™ 0.760™ 0.755™
P s AR 14099 4108 1951 1048 789 547 418 328
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VISION 1 AL 4> 45 b & BH 5 4F 347 [ e 1 1)
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x2 PHEEHTSSMEREHEREH L REBXMESTER

¥ RITEHR 5km 10km 15km 20km 25km 30km 35km 40km
PLAND -0.821"  -0.845" -0.843" -0.834" -0.835" -0.813" -0.818" -0.805"
NP 0.309"  0.189™ 0.119™  0.108"  0.083 = 0. 046 0.016 0.018
PD 0.245  0.109™ 0.035 0. 008 -0.004 -0.004 -0.053 -0.041
LPI -0.783" -0.806™ -0.804" -0.792" -0.797" -0.777" -0.780" -0.758"
TE 0.309"  0.114™ 0.036 0.018 -0.001 -0.035 -0.059 -0.056
ED 0.240™ 0.036" -0.042  -0.069°  -0.068 -0.096" -0.119° -0.101
LSI 0.447"  0.374™ 0.337"  0.324™  0.306™ 0.270"  0.237" 0.226™
SHAPE_MN  0.211%  0.442™ 0.522"  0.536™  0.527" 0.529"  0.515™ 0.486™
FRAC_MN 0.484"  0.616™ 0.621"  0.625"  0.589™ 0.592™  0.577" 0.534™
PARA_MN  -0.363" -0.614"™ -0.615" -0.621"" -0.582" -0.573" -0.543" -0.526"
PLAD]J -0.721"  -0.756" -0.760" -0.754™ -0.758™ -0.749" -0.764" -0.741""
11 -0.172"  -0.297" -0.317" -0.331" -0.359" -0.338" -0.334" -0.346"
COHESION ~ -0.722" -0.751" -0.750" -0.738" -0.741" -0.731" -0.740" -0.706"
DIVISION 0.789"  0.812" 0.811"  0.800™  0.806" 0.786™  0.788" 0.767"
Al -0.717"  -0.756™ -0.761" -0.755" -0.762" -0.751"" -0.763"  -0.745"
PR A £ 13642 3865 1832 1082 722 519 400 315
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R3 EMERFESRECEARFYEKREFRREMRIEINER

LISEEL D 5km 10km 15km 20km 25km 30km 35km 40km
PLAND -0.568" -0.583" -0.546" -0.524" -0.476" -0.476" -0.484"  -0.463"
NP —0.372"  -0.444™  -0.430" -0.408" -0.388" -0.342" -0.344" -0.331"
PD -0.464™  -0.529" -0.513" -0.505" -0.464" -0.472"" -0.479"  -0.458"
LPI -0.547"  -0.574™ -0.548™ -0.522" -0.498" -0.510" -0.525" -0.507"
TE -0.361" -0.438" -0.417" -0.396" -0.371" -0.328" -0.333" -0.312"
ED -0.448"  -0.512" -0.488" -0.474™ -0.429" -0.433" -0.441" -0.421"
LSI -0.390" -0.456" -0.439" -0.417" -0.392" -0.350" -0.351" -0.336"
SHAPE_MN  -0.387" -0.456" -0.462" -0.434" —0.415" -0.427" -0.419" -0.403"
FRAC_MN  -0.288" -0.370" -0.387" -0.363" -0.349" -0.360" -0.360" -0.326"
PARA_MN 0.245™  0.239™ 0.210"  0.172™  0.157™ 0.141™  0.160™ 0.164™
PLAD]J —0.470"  -0.490" -0.4727 -0.445" -0.428" -0.427" -0.439"  -0.426"
11 0.628"  0.547" 0.490 0.460"  0.462" 0.441™  0.459™ 0.432™
COHESION ~ -0.481" -0.511" -0.498™ —0.468" -0.457" -0.461" -0.477" -0.460"
DIVISION 0.544™  0.565™ 0.537*  0.542™  0.500" 0.494™  0.508™ 0.484™
Al ~0.437"  -0.470" -0.461" -0.433"  -0.427  -0.422" -0.435"  -0.426"
PR A 4341 1936 1133 782 565 433 347 279
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5 H£5iE
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Study on the Influence of Carbon Storage by Different Types of Land Use

Types in Heilongjiang Province
PAN Youcheng, LI Mengmeng, WU Yuanxiang "

(School of Architecture and Design, Harbin Institute of Technology;
Key Laboratory of National Territory Spatial Planning and Ecological Restoration in Cold Regions,
Ministry of Natural Resources, Harbin 150006, China)

Abstract: In the context of ongoing climate changes, it has been an crucial issue to enhance the carbon
sequestration capacity of ecosystems for regional sustainable development. This study aims to identify the key
landscape pattern characteristics influencing carbon sequestration of different ecological land — use types in
Heilongjiang Province, providing scientific evidence and practical guidance for regional carbon neutrality
strategies. By employing a grid — based analytical method, the study area is subdivided into grids, and Net
Ecosystem Productivity ( NEP) is used as the carbon sequestration indicator. Landscape pattern metrics are
calculated using the Fragstats software, and Spearman’ s correlation analysis is performed in SPSS to examine
the relationships between carbon sequestration and these metrics. The results show that from 2000 to 2022,
the annual average carbon sequestration per unit area of forests, farmlands, and grasslands in Heilongjiang
Province exhibits an upward trend. Correlation analysis further reveals that six landscape pattern metrics,
including percentage of landscape area, largest patch index, paich adjacency, connectivity, landscape
fragmentation, and aggregation, are significantly correlated with carbon sequestration in forests and farmlands.
Moreover, these metrics exert opposite positive and negative effects on carbon sequestration across forests and
farmlands, indicating complex interactions in landscape configuration and carbon storage functions among
different ecological land — use types.

Key words: landscape patterns; Net Ecosystem Productivity; Heilongjiang Province



