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Abstract

Forest is the largest carbon pool in terrestrial ecosystem and plays an important role in the study
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of carbon cycle in terrestrial ecosystem. Based on the data of six to nine national forest resource
inventories, this paper studies the dynamic changes of forest carbon storage on a time scale and
estimates its carbon sequestration potential in the northwest alpine forest region. The results indi-
cate that: (1) From the perspective of age level, the carbon density of the over-mature forest was the
highest in the four forest inventory data, and the carbon storage of the mature forest was the main
one. (2) From the perspective of forest origin, the carbon storage of natural forest in the northwest
alpine forest region is much greater than that of artificial forest in the four forest inventory data,
and the carbon storage of both natural forest and artificial forest shows an upward trend over time.
(3) The forest carbon density in the alpine forest areas of the northwest has increased steadily, ris-
ing from 53.18 t/hm? to 55.50 t/hm? with a moderate growth of merely 4.37%. In contrast, the car-
bon stock has surged from 221.47 Tg to 283.87 Tg, representing a substantial increase of 28.17%,
which is far higher than the growth rate of carbon density. (4) In terms of carbon sequestration
potential, the carbon sequestration potential of northwest alpine forest region was 143.04 Tg ac-
cording to the 9th inventory data. The analysis of forest carbon storage and its spatial distribution,
as well as the assessment of its carbon sequestration potential, can provide reference for forest eco-
system conservation management and carbon sink decision-making in the northwest alpine forest
region.
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1. 518

MR A S RS IR B, ARMRBRICAETRIE SCIL “X” HAh s o B . ARk
T 2 R Aa i KOG B AR R CO2 B At TR A BLBR K & &[] ARARDIAE 22 P BEVE
SERMAES RN RE T BRI EE bR, R TORMBE I ARSI AR . Bl & 50 A ks S5 SR /1 11
BBH[2]. A RARMBIC I T 2 O TN AR, EF RS SRR A SR H I E RS
K, FRRBIICERAGER A 22 B AT DGR AT, WE T B SRR RBI ) v B 5 Mall s S i L2 23y A
JITRINEETT T o Ferhr, DX RORE ARk it B % FL [ B 0 2 2 AT 1 QTR I o rd A EE L P 25 3] [4]. Pan et
al. [S]H] FH AR AR T IRIE & 2 KA A S R Gt 5 ook, 55 1 1990 4F 28 2007 4F A BRI, A
2.4+0.4Pg Cla (1Pg=10°t). Fang etal. [6]FFFRMRTTIRTE A TR, G5 T 1949~1998 4 [A] H [E AR AR A4
EIRMEERALN, 2R EH, 1949~1980 (], FE RN 74 0.68Pg C, 20 4 70 ARG, Bx
it B ERN, %) 1998 4EH N 4.75Pg C. SKEREE[71H T 55 6~9 X4 [H AR VSR TE & Bl Al ol A Koy
FEM R T ARYR . B2 2 A3 TR OMRFAE 1 R S 25 R ol 23 S ARMRBR A5 B AETRY o JX LB lff 0 itk — 2D R
NI FERRMRBII D e S W AR AR B i B R A AR AL 1 A S5 7 VAR R S B B, F b T T 98 07V B3
PWIAE, HAEER MR KR ER.

FEDC R EEBAt oAl 5 b, [ A2 3 T R BRI B AR AT 7T 2R K, BWIY R 1 P34
YR AMERGRE L EYBRERRETESREES TR T RS8R T ARG A ZORR
AR5 W 4G5 4 EARMAE B B, JFERE T IPCC 3. AW 06 [ml i A e [R] T i 45
BRIV R P PR AS e s BRSO3 T U SRS AR 72 1 5 e A AR W) i i 4 AN Je R ik B 22 e 1)
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SRR, AT HH T IR I 5 S PRI RR A3 AR AE PR

PEAb S AR X TE R R P BF = N AR AR A R A R4 R B A . WOk EE .
i BRPE 3B (HIRIX), AFEHER L, FIRZRWL . B AR M SR BeriZ0g ., Bk X .
ARARIHAR 5.62 x 10° AL, #FRME i % 51.54%, FRME 6.43 x 1083277K, FAWIEM 125.72 3277 K.
AV XIS R R, IS T2 A R DGR, RS 6 AR 9 IR E AR B IEIE S IR, ARk
A, BRREEE, W% X AR G B e (1) . 2SR ERIshS 2k, B EmE . R
S5 AT DUANZ X ARk A 75 R G0 B R B RE /1Rt iR 5 % .

2. R

AT T T FH A B RIS T 1R SRR AR AR B R S AR (G 6 X5 9 IK). BdE b Ik IX
B WAL AR BL BRI N TR T BUR &5 AR A%

2.1 WHHEGZE

211 FHREPEGE

BT E AL S AR R AR SRS b, IS A BORE A 45 H T AN [RI08 2H 1 5 T AR AN A 5 AR B e DA
FARPR N MRS T RURI i B AR A, B = 0 SR Ge it TRk, (R Jev B 40 Fb A S 2B P = 1) IPCC
DR AR KRR R H AR 1% TR TS = SR [10]4K 8 Hh [ 1949~1999 4 50 4 (8] {1 AR bk % 8
TEERAE T AL R BB ERUS AR Z A ENE R, SAG L0 1% 5 R A TR B R R R
WERUN, BAATREWR:

y = 0. 5751x + 38.706 (n = 120, r2 = 0.83) (1)

Ay R EATH AR WhM?), X AR BT AR & A B (mPhm?)..

212 BREEMREERGERE
B e, R A AR AR, B A AR R UL M R R B . AW TT B Z B A A
i, g KM 0.5 MRS R A ARMRBR i B 50 I eh s e AR MR I AR A 2, AR
C =D x §/10° (2)
Ah: CONBRAEE(TY), D ABREL(Yhm?), S NI (hm?).

2.1.3. HFMESEN

ARG TRIE 1 RARE U R B AT O, AR RGAE AR — B 8] P 5 K AT B [l ik &
MR Liu SE[LL)AH 53 0] B g R, AR SOAS [R) e 2 [l s 71 A R -
CP; = (D¢ — Dj) x Si/10¢ ©)

R CPARERFIRGL | (AhFS bR, PR, STk, BRIt BUMR) (0 [ BTt 7 (B0 Tg): De 275
AT BB (Uhm?), S8BT G (BRI, 56 O KRR IEE 2, ik BAbTR:
BRI, DR BB A B {8 DA ARTIA R | PR TR B (Uhm?): S0 24 AT RS 4 i
(AR BRI (hm?) o

3. KRENH

3.1. FEIRREARAREE

AR T R 5 MBS S DIAR G, 4 AR BEIRTS B0 S, AR L B AR B Ko i, A
Rl e BRI BR S B d /N I BRI B B e R (LA 1) HAth 2 B SR A RIIER, &k
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AT SR [ L2006 W T FRARBIAG S TR, AN [R]85 V80 A B 6 PR 0 398 I v 388, e ok 2
JE B K IR AT #00bK (95.62 t/hm?) . AT BIF 78 s AR AR e e JJ BE MRS 22 “ Tt Ja B, 31~50 AE RIS AR
W A pe [13] [14] 0 A T2 AR5 2% FBE I M 168 18 I L S P 2 1 I s LU PR XM B B AR K P AR SR A S5 e
LR R KR PR IL FEE S R . — o7, b mE AR X AR . A KT S BRAE Kid R
1%, DEAs. BAS. TEMFASE R AR R A S8R M AT AR KSR 5 d ik 200~500 4, TEHHER “FE
FETZHE” , RS AR(50~100 4F) G RECRFFIRIEAAR E AR, Mfe. s, SRR ERRSE N, Btk
FFRE JIB AR TH (XN TR SR A A, AR5 AR K AT AR A BRSNS — 7T, AR X AL
iz M E 4, HE2 AEFEAREP XEASE L. R, R EREYTX), mleRk. R, UL
5 NSRBI, 8 T BT S BUR B R Rk (AR S B R >« BB 5 8t e
), MorBEEREK B RO BRI B, BRERFSERR R . BT HRF M GEAER, SECT idbEL sk IX
B BB ARES “HFLRn” Wik “ORTHERE” AR . AR NS 6 IRBIE 9 IRINA /MG
T, TG L DX AR AR B G S ASWTIE SR, AR AR AR AE AN TR T

55 6~9 IRARARTGEURIE T3 ARARBR B FE U036 2 fow, BEMCRE, PIUGH IR SR AR . spispR. am Bk
FSCAMRIIE #AbK L5 7] i S AR AR LBk i B A L BB — 3, 730l 2900 109%. 25%. 20%. 25%. 20%. A 4
AR ZE I I 55 W it ok, 5 MR AL AT — B AL AR AR it B NG 6 U2 9 VB & IR 230
AWK S X T4 R IFRE LR <RI AT “IRBFIEAR” TR AL [ B G 7 T 31 5
SSAEAERIVER], RIS, N CIEARAE R AR AR A R 58 Ok B ZE MR A, A 58 3 A 3 BN ARk
fit B M\ 1990 4E (1) 675.6 + 12.5 TgC B4 % 2020 4£(¥) 1873.1 + 16.2 TgC, EHINZ 40 TgC, & FMH
TR S B 429~45% [15], BCHEBREN 1 bk TAL A Ak B K 030 77

Table 1. Carbon density of forests in different age groups in the alpine forest areas of the northwest (t/hm2)

1 AdLS LM TR AR AERE E (hm?)

i 6 BT 58Kk H9W
AN 27.03 27.17 27.74 30.3
BN 45.15 44.9 44.94 45.42
TR 54.9 56.35 58.14 61.55
J AR 69.07 70.72 68.86 72.12
JURZYN 79.49 83.52 83.60 83.47

Table 2. Carbon stock of forests in different age groups in the alpine forest areas of the northwest (Tg)
F* 2. AR T EE A R M EGE 2 (Tg)

w4 6K T %8 W
B 19.97 24.24 26.63 30.02
BANEZIN 56.23 57.29 61.11 70.82
T BAHR 44.47 48.12 50 56.16
JABR 53.93 60.19 66.79 70.05
U7 46.87 49.18 53.51 56.82

MAS [ i 2L AR Mg i o [N LR B B A LU R, Gl AR o EEEAE AN I, Tt s AR e
o [ bG S AE AN B, X S W P AL v LR IX 1 N I PRI ARG AR R, X ity B Py 184 IS % e A A o
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Cheng etal. [15]RUBF FE45 R s, N TARIARS™ 8 ook et 77389 I & ) 53% (637.2 £ 5.4 TgC).  HAAIL
M B R AE EEBF RN, (BAE 4 RARMGE AR P, O A T o5 F) L T BB fk
EFED R R, XRT IR AR A B2 X D (2 R O T T R AR IR s, T2 R T
iy gl AR, SEOEPARAE SRR AE R T AOARXT EEE TR, R PR AR IX AR AR 3 R G IR [ A B
— AR PRIENR Z G K, TR BCE SRR AR, BRI RE 3T o X ERIRATRIN 550 1L AR
TRAP S DAERR AR A A DO REAAE S R GUAE M, RN IR thahle phe s, iR A& TR H 1A4REE,
SETHEEAARBRIIE /o

3.2. TEIERREAHFHEAEE

MBS LRI, 5 6 RENHS 9 RN 4 AR BTIRIE AR, AL e AR X R IR MBS A2 9 55~60
thm?, N TR 0 25~35 thm?, IR IR & BRI 2 T N DB . A, 40k
HERWET, FEENEHERS, POt S AR DCORIRMRAIN AR I AR 2 P B AR ISR 1R 4 K I %5
ERERIRZ, 5 8 UARMBEIRE AN N TARBRE K 558 7 IS B ARLL, A/ T R SRR RE 2
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Figure 1. Carbon density of forests with different origins
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H UK UBER T8 SR B T 4 IV B AR BRI 2, S8 ] PR BB S R SRl 25 5 R, B
EREEESRTE, RATREBIE 158 7 s B rh il o Wt O e s BE AL, 58 8 i At (1 N AR 3 L A AT
TR Bl AN TR, EESCHiFEHEDLE , MRIAEREE . S HE Z R R E TR, A
Ak, SR AR L T AR [ AR e

4 U R SRR AL R AR DOR AR BR i B85 1 200 Tg, A TARBR B BT 20 Tg, RIAMAR
fit Bz i T N AR 2), IR T R SRR 2 R [ BV A A2 25 R G S5 e b i J Tl B AR A2
Mo N AR fif B AE AR AR P A LTRSS 6 IR A ) 3.81%, NI 9 KR H
) 6.94%, MG 80%. 1X— LR FEHT, EOUR M AT 7h 1t i LR DR A Dk FE 5 48
FEE, ARELDCIIE MR AR AL S AR BT IR B AL ANER 6 TREE O IXARMRBRURIS BRI 20 48, HERE=LBs
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Figure 2. Carbon stock of forests with different origins
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3.3. HFHEHNESSZEN

M 3 RTEAE H, A 6 IREIEE O IRARM T UGS Eir 1, h Ik s LR X Sk 3 FE R b3, (3
MEEL/N, M 53.18 t/hm? 34N 55.50 tthm?, {\3EINT 4.37%. SUCFERT, Bkt 52 00 H A K r#
W, M 221.47 Tg 403 283.87 Tg, N7 28.17%, HIMMEZ & T FER IR . 16 ARARIE BRIGIC 1
REWETUH, BRI 2 S SR 0 ARG IR L FE . B0 A b Joy BB e /I LS 4[ 2] 1X A “BRZ
FE G it R 7 12 S AUARRAE, R0 U T AR AR I 5 bRoy B FE SR TR AR R D M, ARHB T AR
UKL B I K E SRR . ST EREIR, 6 RIS &R, ARX AR A 4.16 x 10°
hm?, T 255 9 AR RIS &0, AR KF] 5.11 x 106 hm?, 17T 22.81%, A WLARARE ARG N
P g A BN 1 S ) e

T 20 4R, BESE C =ARBRAPARERE Y CIRBREMOR R SRS TR P A E L X R, B
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Figure 3. Forest carbon density and carbon stock in different periods
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Figure 4. Carbon sequestration potential of forests of different age classes in the alpine forest areas of the northwest during
the 9™ national forest inventory
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