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Relationship between Pinus densata Carbon Density and
Environment Factors in Shangri—La

HUANG Yunrong, XU Tingting, SHI Kaize, LU Tengfei, LI Ze, LANG Xiaoxue,
LUO Yin, LENG Hongtian
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract ; Taking the Pinus densata forest in Shangri—La as research object, based on the previously con-
structed Pinus densata carbon stock estimation, carbon density was calculated by using forest resource in-
ventory data, and the relationship between Pinus densata carbon density and the various environment fac-
tors was studied by DCA analysis method. The study results showed that in stand factors, the influence of
average tree height to Pinus densata forest carbon density was the largest; in topography factors, the influ-
ence of slope was the largest; in temperature factors, the average temperature difference between the hot-

test and coldest months was the largest; in precipitation factors, the influence of precipitation of driest
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quarter and coldest quarter was the largest. The analysis for the comprehensive effect of environmental

factors on Pinus densata forest carbon density showed that the first axis of DCA and Pinus densata forest

carbon density had the largest correlation, which could well explained the comprehensive effect of envi-

ronmental factors on the carbon density, and in 26 environmental factors, 20 environment factors with the

first axis of DCA had the extremely significant correlation, among which the correlation coefficient of

stand factors was larger, which could explain stand factors were the main influencing factors of Pinus den-

sata forest carbon density.

Key words: Pinus densata forest; carbon density; environment factor; PCA analysis method; Shangri—-La
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MO TR Ok 5T M 3 =5 R BdlE = °F 5 GDEM
B B T 8, B 2 R 30 m, T AR K
JE e 3 AAT (R 1)

*1 WEEAFEHE
Tab.1 Attribute data of topography factors

NES Weni s (©) W/ (°) 3K/ m
1 291 31 3450
2 12 29 3622
7222 69 13 3224
7223 115 35 3201

2.2 o EFHIE

ARG R - HiHE SR U8 T 2016 AF ks HLRL T Y AR
MRGEIR R A R, 32 ZALHR AR AR P B P-4
e SEERE 4 AT (R 2)

k2 MoBEFEMH
Tab. 2 Attribute data of stand factors

INPES Fiy/a BBPIEE/%  #E/m H942/ cm
1 31 50 8 14
2 35 60 10 16
7222 45 55 8 15
7223 45 60 8 15
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2.3 RERTFHIE

TR DIAEE S A % WORLDCLIM (hitp ./
www. worldclim. org) REL s F G IEE YRR ELE Arc-
GIS 10. 1 K5, A Spatial Analyst Tools H1fY
Extraction T.H. M5 /NPE Y 28 45 B AR bR BUAG B,

FEAFEAFYE A H YRS R A i 22 SRR
P MR 2 AR frem i R A AR R
RS R AR TR AR iR
A 11 NH T (£ 3) .

*3 BHEASBERTFEYS
Tab.3 Attribute data of temperature factors

gE gy SRERS . FUE ORI RSA TRE BB RTR ORAE RNF
Y s A . HE  RER REE R HyiR B3R EyiR ik
1 5.2 13 4.5 56 17.2 -11.2 28.4 12.0 -2.4 12.0 -2.4
2 5.6 13 4.5 56 17.7 -10.7 28.4 12.3 -0.9 12.3 -2.0
7222 8.9 11. 4 4.8 45 18.7 -5.0 23.7 14.3 2.8 14.3 2.8
7223 9.0 11.4 4.8 45 18.7 -5.0 23.7 14.3 2.8 14.3 2.8
2.4 PEIKEFHIRE T, =TxN (2)
Rk BE BRE5 A 90335 WORLDCLIM ( http ;// CD =Ty, /M (3)

www. worldclim. org) R, T A 1L B8 K ZFE Arc-
GIS 10. 1 {5 T, A Spatial Analyst Tools H1f
Extraction T.E. # 45 /NHE ) 2 B AL A FE U B ,
FEAIFRAERK R A BEK B/ H oK =R
IKAS S BB R WK BT R OK iR K
ML 2K 8 MR T (K 4) .

x4 BEASEKEFEHE
Tab.4 Attribute data of precipitation factors

INHE AEHE wKk wN FENEE ORE ORT R &R
Bk AR AR KBS FfE T FE 2%

K Ko R K K K K
1 620 157 3 101 398 13 398 13

2 621 155 4 100 394 15 394 15

7222 958 234 4 100 602 21 602 21

7223 962 234 5 99 603 22 603 22
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3.1 SURHBREZEENITE
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3.2.2 SMHREESESNEEFHEESINA
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BT ) —MRFAE ] dE HE Y, DCA JrHr 2B 55—
A5 B — R AR X JR] A XL R S — >
PR FEIXAS P HOE T HER S A AL AR
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BRFZ W W R, ZEAWT 5T f B A7 B0 85 A 5
(PRI I PR 1 il B DY 5 R K A ) kAT
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3 FHEE — i 25 iR 25 =Bl A HE Y0 5 e L
ARIGBI S BE AT I, 73 B2 B8 IR 1% g Ll
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4.1 BlIMHREESMEEFHXR
4.1.1 MO ERXE WA HRERE R R0

e LR PR 55 HE B bR 73 R 3R A2 1 52 B A g L
HPE(ES) .

x5 BLUARBREZEESHRSEZEMNEXEY
Tab.5 Correlation coefficient between Pinus densata

forest carbon density and stand factors

AT R T
N 0. 585 s
il PA B2 0. 572 s
A 0. 663 =
s 0. 563 s

.ok A 0.01 KF (M) LR EME(TR),

HIZE 5 AT DL, e LR PR B B8 2 B2 5 AR AR P4
JE - 25 B e RSP 4 A A AR A G (P <
0.01) , Herb, S e 55 e LLRA AR B B 5 JBE AT DG A
Irer MG RECH 0. 663, BEHHTEAE IS AREAEE P-4
AR TR AT S A 4 S PR IT DR R S R e X L
PP JEE ) R T A K
4.1.2 M E RIS WA HRERE E R0

e LR PR 2 2 B 2 PR 3R A 2% 1 52 B g L
(R 6) .

6 BUNHBREESHEERZNEXLRE
Tab. 6 Correlation coefficient between Pinus densata

forest carbon density and topography factors

I R 2 TR
Weray =0. 042 s
e 0. 159 #x
R -0. 057 s

H12¢ 6 T I, 7o LR bR A i 2 B 5 L
IEAHKE (P < 0.01), 53 1) A 4k &2 W 35 1A ¢
(P<0.01) , Horb 3k 5w LA AR A ik 25 B A G 1
e FOE BB -0, 159, Ul BH7ZE Sk ) 3 8 AR 4K
3 AN MR DR 25 v, 4 DR 20 e L b MR 2
i 5 K
4.1.3 BERZEXE LRKREZERZE

e LA PR 285 ek 3 PR 25 110 785 1 2 A Py
(R T) .

®T1T BUARBREZEESEERNENHEXEREY
Tab.7 Correlation coefficient between Pinus densata

forest carbon density and temperature factors

REFEZ B REREZE e
R 0. 055 s v H BARI 0.023
EHRA KRS 0. 114 s RAFR2E 0. 067 #=
vy A3 2E BRI 0. 061 #x
AL 0.075 % || TR 0. 040
ol 22 0.013 B 0.061 #
A I il 0. 069 = AN 0. 047 #%

HIZR 7 A UL, e LA AR B B 4 5 A 24 | e A
HES A e A B 25 SE e e i H femil <
RS iR e TR R AR A
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B FEHREDEEMHX(P<0.01), 5F MR
25 RNV H e (IR TG 38 A0 S Pk (AH 2 R 5030 R
0.013 F10.023) , Horb 5547 Bl 5% H ¥R
ZEWIAHOCE SR i HHOC RO 0. 114, BEHTXT T4E 3
T AT B B 2 AR ZE PRI
22 FH s e A BRI RIRAR R 2 R
VR T 2R | B PR IR R R v R Y TR X
11 ANREE R B H YIRS B H iR 2500 &
LLURA MRS 25 88 1) S i e K
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o LLI P A 235 it 4% 7K R 3R 1 722 b S22 BT Sk )
(R 8) .
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Tab.8 Correlation coefficient between Pinus densata

forest carbon density and precipitation factors

Rk R 3 T R R T2 B
AKX -0.008 el Z oK 0. 009
IR H Bk 0. 008 T ZEREK -0. 123 s
/N BEIK —0.095 =+ || FRIAZEREK 0. 009
TIPS R 0. 066 IR ZERIK -0. 123

HH % 8 W UL, R LA MR I il 2% B 5 2 R K AR
SRR BFIEML(P<0.01) , S/ KK &
TR BRI 2 B RK 2 B A (P <0.01),
SRR R H BEK B 2R KR i A ZE R K TG
2 M o 5 T 2R R K ORI R 12 22 R 7K 1Y A

Kt K MR BN -0. 123, ULPHZEAERR K i | %
IKEKH B B /N A REK 225 B K A8 5 &
BB T 2R R R EE K RS 2
RE7K 8 Rk BRI i, de T 2R 7K R ¥ 22 B K 0T
e LLI AP %5 B2 5 T e K
4.1.5 MERFHELURHREZEEZMHEES D
9 45 THFFEIX 26 AN IREEH T 14T DCA HE
¥ 5 A HEF A B, e 4 ANl B RRAEAE 530 Ry
0. 122.0. 007 ,0. 003 F1 0. 003, BAFAE{E N 0. 134, 4%
HEFF S BRBE R BE 4331 R 1. 458 0. 516 ,0. 833 Fil
0.782, =i —HE )P i A FrAF(E B R, K& T
91. 4% M5 B, H i LA BRI Bk % B 5 55 —HE )T
HHAAHOC R BN R f5ci , IR AU A RO I (3% 10)
5 DCA S—HEFFSlA AHOCHE I FREE K 1, i £

PRIEIN - RIS 52 W) gy LA ARCB 4 52 90 A B 3 2
[SiE
®9 WEETFDCAHFEESH

Tab.9 DCA ranking parameters of

environmental factors

A
28 TI
AX1 AX2 AX3 AX4
EI 0.122  0.007  0.003  0.003  0.134
LG 1.458  0.516  0.833  0.782
CPVSD  91.400  96.300  98.700 100. 000

EEl R RBAL LG R FAr 5 IR L B A 4, CPVSD &
TANHEEETRE & TI AT BAEA,

R 10 SRS ESIRE R 78 i & B SRR R0

Tab. 10 Test of axis curve fitting of Pinus densata forest carbon density and environmental factor

Ay DCA 5 —H DCA 5 4 DCA 5 =
L t—value Sig. t R? AR t—value Sig. t R? NP t—value Sig. t R? P
i A 49.96 0. 000 28.00 0. 000 4.82 0. 000
;i; Bl 5.56 0. 000 0.543  0.717 #= -7.52 0. 000 0.208  0.423 #x -4.63 0. 000 0.148  0.374 #x
B2 21.24 0. 000 16. 40 0. 000 7.99 0. 000

E: WG RA Y=A+B,X+B,X*,

WEH 75 DCA 55— HE 7 3l i AH 5¢ R 500
# 11,

M3 11 ATLLE H, DCA 945 1 HEF ih 541 |
P BE SR SRR S R AR R
A VRS H iR 25 SRR R iR
A A BAGE AR R2E BRRR kT Y

i A AT RS R /A K FE TR
AR5 R BT R REK RV B REKX 20 IR
TAFAE RN, b MC R ETE 0.5 A 1A
AR BT E R0 e P 2 A 4 AT, B
9 LA AR AR B J3E T2 22 A R JEE 33 v A
-2 g LR A F B2
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®11 FEEFE DCA F—HFHMNEXRY

Tab. 11 Correlation coefficients between the first axis of

DCA and environmental factors

2SS FHICHE IS SRS AR
AR 0. 494 s RIRAER 2 0. 058 s
ISP £ 0.517 = Sl o) 0. 115 #x
R 0. 587 #+ TR 0. 104 s
S A 0. 534 #x IR 0. 115 #*
i) -0. 022 R R 0. 096 #x
WepE 0.215 = AEREIK 0. 001
TR —0. 148 = K H Bk 0. 004
AEI R 0. 107 =+ B/PABEAK -0.114 5
AR YS 0. 111 = FATREK AR 0. 043 #
e A ¥R SR
S 0. 091 s FREREK 0.011
EMER 2 0. 004 wTEBIK -0.116
S H il 0. 126 s HRAATERIK 0.011
¥ H BRI 0. 074 s BB ERK -0.113 #x
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