PEAL AR B2 4R 2023,38(5) : 43-48
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2023. 05. 06

/.
’

BERER T LM EEYERGERE TR = TLFER

&

EFHE KR wLEANLE 5

L. AR MO K2 MR, Z8 BV 65022452, A A EE O/ B 650034;
3. EZE MOl AR 5 R P R A AR B . =8 BT 650031)

B E. oA EZETHLRELSEREEENST(AGB T T/HE, A B ERMN AGB =
) A Ao R BTN FEAE I AR IR, R A 1987 —2017 % it BSTS ik J % 4 7 49 Landsat & &
BB ERR S LN AGB # 3,2 Moran’s I 28 ¥ T F 75 £2 2% 7T A FH 0
A AGB Zik g B Tt 4T 28 A A8 X e 28 SRS AT, R E 11987 —1997 £ & A
AGB F& oA & AR 69 3 f i . 1997 £ 5 6 3L A AGB 5t R [ 5 A & AR 69 38 e i 38w, Mo 2 2
WA H52)1987—1992 F & LA AGB £ &b % 60 000 m SR B A 2R EKRE.1997—2007 4
#5hA AGB Ak 2B R A, ™ 2017 5L AGBAEA A 25000 m AN EREKRE;
3)1987—2012 F oy AL F T 7 R A AR A IR 2017 FARBHER, F LA AGB i £ M1t
C,/(Co+CHFR4EE 0, L d 2017 FRBUL 0, F R AMMARIF; 5 AT LA MIE R o5 F 4 4L 6
# B B F 4 NBR #= B3/Albedo, % #7 &8 ,1992—1997 F#9 5L AGBE M4 H L2 AR F
Py R EARM, E ) 5 A B ALK 1987 F A 2002—2017 F e FH L AGB £ &% ik
HEREYW, TRASHFERERS;ZBRE TN T TAFESHFLERTH &L AGB iF &b F=
# B R BRIE

XER:SZ LA AHE;ERARTF

FESES:S791. 24 XEktRERD: A XEHS:1001-7461(2023)05-0043-06

Temporal and Spatial Variation Characteristics of Above Ground Biomass of

Pinus densata Forest and Remote Sensing Factors in Shangri-La

WANG Shu-xian'* ,ZHANG Jia-long' " ,BAO Rui’ , HAN Dong-yang' ,LIAO Yi'
(1. College of Forestry sSouthwest Forestry University s Kunming 650224 ,Yunnan ,China ;
2. Yunnan Remote Sensing Center s Kunming 650034 ,Yunnan ,China ;

3. Southwest Investigation and Planning Institute of National Forestry and Grassland Administration , Kunming 650031 ,Yunnan ,China)

Abstract: The objective of this study was to provide theoretical basis for monitoring the spatial variation of
AGB and simulation prediction in the future by analyzing the temporal and spatial variation characteristics
of the aboveground biomass (AGB) per unit area of Pinus densata forest in Shangri-La City. Using the
Landsat remote sensing images processed by the BSTS filtering algorithm from 1987 to 2017 and the AGB
data obtained by inversion. The Moran's I coefficient and the semivariogram function were used to analyze
the spatial autocorrelation and spatial heterogeneity of the AGB and the remote sensing factors in 7 peri-
ods. The results showed that: 1) the AGB of P. densata decreased with the decrease of distribution area

from 1987 to 1997 ,and the AGB of P. densata didn’t increase with the increase of distribution area after
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1997. AGB decreased with the decrease of distribution area from 1987 to 1997, and after 1997, the AGB of
P.densata didn’t increase with the increase of distribution area, but showed a decreasing trend. 2) from
1987 to 1992,the AGB of P. densata forest formed an aggregated state within a range of 60 000 m in the
north-south direction. From 1997 to 2007 ,the AGB was in a state of fragmentation as a whole,and in 2017,
the AGB gathered in a global range of 25 000 m. 3) The optimal semi-variance function model was an expo-
nential model in 1987 — 2012 and a spherical model in 2017, and the structural ratios C,/(C,+C) of P.
densata AGB were close to 0, with the closest to 0 in 2017, which was a good spatial autocorrelation;re-
mote sensing factors with similar spatial differentiation characteristics with biomass were NBR and B3/Al-
bedo. It was concluded during 1992—1997, the spatial distribution of the AGB of P. densata was mainly af-
fected by human interference, which was not integrated, and the spatial distribution was fragmented; the
AGB in 1987 and 2002—2017 was mainly affected by site conditions,and the spatial distribution was clus-

tered. The analysis results of the temporal and spatial variation characteristics of remote sensing factors can

provide a basis for the temporal and spatial simulation and mapping of the AGB of P. densata.
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Table 1 Characteristic variables of 15 remote sensing factors

B2 R
1% RN T B2 .NBR.B3/Albedo

FRO3B4CO, FRI13B3ME, FR17B7HO. FR11B3ME,
2B T FR11B3CT, FR17B7DS, FR15B4CO, FR19B4SM,

FR19B4HO,FR09B5CO,FR11B2VA \FR19B7DS

I . B2. Landsat 25 2 3 B£ (0. 52~0. 60 pm) ; NBR. 14— b5
1880 B3/ Albedo. Landsat 5§ 3 3 B£(0. 63~0. 69 pm) 55 i X E R
MHAH . FRO3BACO SHURHIE & FRrh . F AR S IR i, RO3 L 6
LIR/NA 3X3.B4 A% T Landsat 5 4 P B SCH A TS50,
COURZCME) \MEGME) \HOR BT #) .CT O L ) \DSCH 5 4
SMUfi B4 VAT ),

2.3 WEITHWAE

TE ArcGIS 10. 7 1 %F 7 M/ &5 144 AGB B HL
IS FEA R BUE A 200 ASBEFL S EFT 05 1L 5 3
A )G, A F ARSI 2, WA GS+9.0 H
25 6] 40 B RPE 3 LB AGB R BE AL 5 3 H 53 Mo-
ran's [ ZR ORI AR 5 oR B0, 98 5 X ik 47 25 (8] B A
O A5 ) S5 0T 1 A T

2 BNAESERTHHE

Table 2 Distribution of randomplots in each year
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Table 3 Inversion results of P. densata AGB during 1987—2017

r(h)=

i %mm%ﬁ9 ¥Wﬁiﬁ@ﬁ/ @Li%i
B/ 75 hm” (t+hm %) BT
1987 17.156 55. 486 951. 911
1992 17.156 53.893 924. 597
1997 17.059 47.523 810. 696
2002 17.059 45.020 810. 696
2007 17.418 43.758 762.171
2012 17.421 42.839 746. 319
2017 18. 482 40. 099 741. 084
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Table 4 Semi-variation parameter table in 1987 —2017

Ay i % T % P4 (H el B /m St L P ZH R

1987 4¢ AGB 8RO 0.129 1. 003 9 600 0.129 0. 209
NBR 0. 006 0.043 9. 00 0.127 0. 440

1992 4 AGB 0. 164 1.278 11 400 0.128 0. 468
NBR 0. 007 0. 048 10 800 0.138 0.516

1997 4 AGB 0.110 0.772 11. 00 0. 142 0. 689
B3/ Albedo 0.003 0. 022 10 800 0.136 0.213

NBR 0.034 0. 285 11 100 0.120 0. 260

2002 4§ AGB 0.171 1.189 6 300 0. 144 0. 084
FR11B2VA 0. 095 0. 764 6 600 0.124 0.298

FR17B7DS 0.013 0.108 6 300 0.121 0.182

2007 4 AGB 0.106 0.973 3 900 0.109 0.018
2012 4 AGB 0.130 1.052 9 300 0.124 0.091
B3/ Albedo 0. 003 0.021 9 000 0.121 0. 391

2017 4F AGB BRIP 5 AL 0.124 1. 808 8 700 0. 069 0. 180
B3/ Albedo 0. 022 0.031 7 000 0.071 0.155

T AGB. i [ AE¥) & NBR. H— LA BEFE 4G FRIIB2VA S8R IE A AR b R1T AR 1R/ 11X 11,
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