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Abstract; Forest soil organic carbon plays an important role in global carbon cycle, as a consequence of which much more
attentions have been given to the regional forest soil organic carbon stock. As yet little information was available on the
spatial pattern of forest soil organic carbon pool in Sichuan Province, which was difficult to make needs of accurately
assessing the regional forest soil organic carbon stock, and managing regional forest soil carbon pool. Forest soil organic
carbon stock and distribution traits were therefore analyzed by coupling field investigation and ArcGIS methods with the
purpose to assess forest soil carbon storage and spatial distribution in Sichuan Province. The total organic carbon stock of
Sichuan forest soil was (2394.26 +514.15) TgC with average carbon density of 190.45 Mg hm . Forest soil organic
carbon stock varied from (5.05 £0.37) TgC to (1101.74 +205.4) TgC, depending upon forest types. Meanwhile, soil
organic carbon density ranged from (102. 69 +21.09) Mg hm™> to (264.41 +49.24) Mg hm > in Sichuan forest,
depending upon forest types and the altitude, latitude and longitude. Forest soil carbon content, density and stock declined
with the increase of soil depth. Soil carbon density increased with the increase of altitude and latitude, but decreased with
longitude. The results implied that the measurement of soil organic carbon stock in the forest ecosystem would benefit to

enhance the precision in assessing regional forest soil carbon stock.
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Table 1 Soil bulk densities in different forest types

oPRE 44T Soil bulk densities (g+cm ) REASL
Forest types [1(0~10cm) T (10~30 cm) II(30~50 cm) IV(50 ~100 cm) F-#4 Mean Number of sample
¥ . ZA% Abies and Picea 0.91 +0.12 1.04 £0. 13 1.11 +0.09 1.15+0.07 1.04 +0.09 213
¥2AK Cunninghamia lanceolata  0.91 £0.17 0.98 £0.17 1.08 +0.18 1.10 +0.16 1.02 £0.14 39
YA Pinus massoniana 1.24 +0.18 1.25+0.14 1.31 £0.15 1.33+0.16 1.28 +0.15 69
ZiFHKA Pinus yunnanensis 1.20 +0.21 1.21 £0.15 1.22 +0.12 1.23 £0.11 1.21 +0.13 78
HIA Cupressus funebris 1.17 +0.18 1.25 0. 18 1.25 £0.20 1.30 £0.20 1.24 +0.18 73
Wk Cryptomeria fortunei 0.75 +0.12 0.77 £0.19 0.84 £0.23 0.85+0.18 0.81 +0.16 48

R g\ .
HEHLZE Other pines 1.04 £0.19 1.11£0.17 1.17 £0.17 1.23+0.18 1.14 £0.17 60
and conifer forests;
¥eIB Eucalyptus 1.09 +0.16 0.94 £0.16 1.07 +0.13 1.17 £0.12 1.07 £0.10 54
¥ )8 Populus 1.34 +0.15 1.38 +0.13 1.43 £0.13 1.54 +0.16 1.42 +0.14 63

P
it Phocbe 0.99 +0.17 1.07 £0.16 1.14 £0.11 1.22 +0.09 1.11 £0.10 69
and Cinnamomum
KR B Quercus
o Pardvood 1.19+0.19 1.24 +0.18 1.32 £0.15 1.340.12 1.27 +0.14 93
K Softwood 0.97 +0.15 1.03 £0.15 1.13 £0.10 1.21 +0.09 1.12 +0.15 86
41t Total 945
1.7 FAEAb3E
BARTE Excel F1 ArcGIS RS H AL,

2 ZERE5HW

2.1 AP R KRR RFE

ARG I L B AR S B T(1.06 £0.27) % ~(3.92 £1.17) % Z[E (K 2) o TEPTAMIIE
B, DR SR IO A R T B RO, O (3.92 £1.17) % , DL 5 RBARAR £ 3P XA HLak & B AR, {X
H(1.06 £0.27) % o A[RIARGAE + A LR S B ST AEE YR USRI THALR

R2 TRAFKLEMIHFNBRSE

Table 2 Soil organic carbon content in different forests

A il Bk & & Carbon content (C% )

Forest types 1(0~10 cm) 1 (10 ~30 cm) M (30 ~50 cm) V(50 ~100 cm) -4 Mean
¥ .= KZ Abies and Picea 7.24 +2.55 3.98 £1.10 2.42 +£0.77 1.15+0.39 3.92+£1.17
¥ Cunninghamia lanceolata 2.40 £0.63 1.76 +£0.38 1.29 £0.29 0.81 +0.19 1.56 +0.31
L, EH) Pinus massoniana 1.87 £0.44 1.13 +0.31 0.75+£0.23 0.50 £0.17 1.06 £0.27
ZHIHA Pinus yunnanensis 2.35+0.99 1.35+0.43 1.00 +0.40 0.67 +0.16 1.34 +0.39
HIA Cupressus funebris 1.92 +£0.70 1.26 +0.34 0.88 +0.28 0.52 +£0.18 1.15+0.33
WiAZ Cryptomeria fortunei 5.56 +0.74 4.18 £0.99 2.68 +£0.91 1.85 +0.65 3.57+0.71
HE#AZE Other pines and conifer forests 4.55+1.71 2.71 £1.17 1.80 +£0.83 1.07 +£0.49 2.53+0.98
)@ Eucalyptus 2.08 +£0.36 1.59 +0.29 1.43 +£0.38 0.94 +0.18 1.51+0.19
% J& Populus 2.31 +£0.65 1.61 £0.46 1.10 £0.39 0.66 +£0.17 1.42 +£0.41
1% #% Phoebe and Cinnamomum 5.15+1.80 2.69 £0.95 1.43 £0.46 0.77 £0.32 2.51+£0.55
#538 B8 ¥ Quercus and Hardwood 2.86 +0.10 1.76 +0.50 1.16 £0.29 0.75+0.28 1.63 +0.36
4K ¥ Softwood 6.23 +£2.51 3.66 £1.10 2.25+0.77 0.97 £0.32 3.75+£1.38

AR S ZA VA RN T (0.50 £0.17) % ~ (7.24 £2.55) % Z[A (K 2) . FMHRE+
RRAPR S BAURLIZ (0 ~10 em) ek IR LIZIBL RIS INZHTB/N . 2)Z (0 ~10em) BAHLEK
HERETHRZET (10 ~30em) ) 1.31 ~1.91 4%, JK/Z (50 ~100cm) ] 2. 21 ~6.69 f%,
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ARIFIFR A2 R + A LR BE 22 RAER, A F (102,69 £21.09) ~ (264.41 £49.24) Mg-hm™* 2 Ji] (£
3) o TEFTEMRGIEID, I (BRI WU BB K, (264 41 £49.24) Mg-hm *, DL Th BAABK
LTI BB BERAR, U (102.69 £21.09) Mg-hm ~* R[RIMRSFEE + 54 HLERE B AT R4 3 45
B, TS FKIE WIS FHABMA DS + 38 LR B , 7E 200. 00 Mg-hm ~* A I, B8 ] KA Oy v k2 B, Bk
A F 150. 00 ~ 200. 00 Mg - hm ™ 2 [], T L fih Ak 43 35 B + 3 45 HLAR 25 BE 46 4 324K, /N F 150. 00
Mg+hm >,
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Table 3 Organic carbon density in soil layers in different forests

a3 1% B Carbon density(Mg-hm ~2)

Forest types 1(0~10 cm) 1 (10 ~30 cm) M (30 ~50 cm) V(50 ~100 cm) -4 Mean

¥ . k2 Abies and Picea 63.91 +18.62 81.90 +£20. 86 53.16 +16.00 65.14 +19.99 264.41 +49.24
¥ Cunninghamia lanceolata 21.53 £5.80 34.41 +8.59 27.38 +5.87 43.50 +8.86 126.82 +18.49
ILEFA Pinus massoniana 22.76 +4.17 27.94 +6.64 19.28 +4.57 32.72 +9.46 102.69 +21.09
ZHIHA Pinus yunnanensis 26.80 +8.61 32.23 +9.00 23.62 +8.49 40.61 +9.66 123.26 +24.81
HIA Cupressus funebris 21.80 +6.64 31.00 +£7.63 21.47 +5.88 33.29 +9.35 107.55 +22.78
WiAZ Cryptomeria fortunei 41.61 +6.63 61.54 +9.52 41.85 +8.05 75.46 +21.59 220.46 +34.53
HE#AZE Other pines and conifer forests 44.55 +8.74 58.14 +21.46 40.43 +15.19 63.67 +24.38 206.79 +60.08
)@ Eucalyptus 22.64 +4.77 29.90 +7.33 30.03 +6.49 54.59 +8.18 137.17 +10.06
% J& Populus 30. 14 £6.65 43.44 +9.95 30.51 £8.97 49.90 +9.60 153.99 +33.88
1% #% Phoebe and Cinnamomum 50.35 +£19.67 56.61 +20.31 32.39 £9.96 47.41 £20.19 186. 80 +60.20
HR2E B Quercus and Hardwood 33.03 +8.89 43.01 £9.48 30.31 +£7.57 50.04 +18.00 156.40 +28.46
%K ¥ Softwood 58.38 +17.62 73.41 £17.67 50.07 +15.27 58.14 +18.97 240.00 +46.22

AR T )R 10 em JE B A7 24 B BE AR + TR BE OIS, ASRJZ A LB 2
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Fig. 1 Mean soil organic carbon density in 10 cm soil layer of different forest types
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Table 4 Organic carbon stock in soil layers in different forests

Moy H i Beh#iit Carbon stock (TgC) W B
Carbon
Forest Area density
types (x10*hm?) 1 (0~10 cm) M(10~30 ecm) M(30~50 cm) IV(50 ~100 cm) A3t Total (Mg+hm~2)
A —l A :
RS Abies 41715 266.60 +77.67 341.65+87.02 221.76 £66.74  271.73 +83.39 1101.74 +205.40
and Picea
A Cunninghamia 4147 8.93 £2.41 14.27 £3.56 11.35£2.43 18.04 £3.67 52.59 £7.67
lanceolata
TR Pinus massoniana 8994 20.47 +3.75 25.13 £5.97 17.34 £4.11 29.43 +8.51 92.37 +18.97
ZHHA Pinus yunnanensis 16110 43.17£13.87  51.92+14.50  38.05+13.68  65.42+15.56  198.57 £39.97
HaA Cupressus funebris 13946 30.40 +9.26 43.23+10.64  29.94 £8.20 46.43 £13.04  150.00 £31.77
B2 Cryptomeria 2052 8.54 +1.36 12.63£1.95 8.59 +1.65 15.48 +4.43  45.24 +7.09
fortunei
g At .
H bﬁ‘?ﬁ Other pines 9156 40.79 +8.00 53.23+19.65  37.02+13.91  58.30£22.32  189.34 +55.01
and conifer forests
¥ Eucalypius 368 0.83 +0.18 1.10 £0.27 1.11 £0.24 2.01 +0.30 5.05 +0.37
¥ )& Populus 589 1.78 £0.39 2.56 +0.59 1.80 £0.53 2.94+0.57 9.07 +2.00
it Phocbe 468 2.36 £0.92 2.65+0.95 1.52 £0.47 2.22£0.94 8.74 £2.82
and Cinnamomum
PR B Quercus 16101 53.18 +14.31  69.25+15.26  48.80+12.19  80.57 +28.98  251.80 +45.82
and Hardwood
i Softwood 12073 70.48 £21.27  88.63+21.33  60.45+18.44  70.19£22.90  289.75 =55.80
£} Total 125719 547.53 £153.40 706.25 +181.70 477.72 £142.58 662.76 +204.62 2394.26 £514.15  190.45

PR LA VLR i B W BE 2R RSN PR (R 4) ,HH 0 ~30 em F10 ~50 em B+ PGS E
351 (1253. 78 +335. 10) TgC. (1731. 50 +309. 83) TgC, 2+ Bl &5 + 3 )2 2 B HLER 6 B 19 52. 37%
72.32% . FEAREIARSTIEEIH,0 ~30 cm F10 ~50 om )+ A PR & & B A 32 A HUERAE = LLEI7E
36.38% ~56.48% H155.89% ~75.94% Z [f] 3% 5 Hfb \FFFE 45 R A —5 ),

2.4 FRARIEA IR BE A 6] S AR RHE

VY ZRAR A A LR 5 B 2 [B] 4 A 2 B B B 0 = [l s 1, BV 1) g M L 46 1) b 1 A Y
o M AR, BRE5EE LA 180. 00 ~240. 00 MgC +hm ~>F1 >240. 00 MgC - hm ~> Bk F A% F] A < 120. 00
MgC+hm 2 fBEE K 3, IR A DA 208 1L X g 55 (B 25 B LA 120. 00 ~ 180. 00 MgC -hm > fBEHR Ky ) , Bk 55 BE 7
FH PN SN2 R B S 7 G S X 2 R I 4 R B PO B B A0, B 2 BE A 120. 00 ~ 180. 00 MgC - hm 2
HIBEH g 32 8 A E] 2L > 240. 00 MgC - hm 2 FyFESR Sy 3, 1H )1 76 b L 5T X Bk 25 B 4 A%, % 4% & LA 120. 00 ~
180. 00 MgC -hm ¥ BEE R 3 (& 2) .

3 Zit5iie
3.1 FHARLIEE VIR E NEE SR

IR TIRA B IR EZ N 787 PeC, 2 5 23K HIRA VKB R 39% , KA NHTMESREAH
BREER) 27350 A ESRE B s R RE EEHRMES RE S PR N 21,023 PgC, (5 3% E b4
DRGSR 74.6% . AIFHFFER, 1U)1 FRAK S F VUGG R 2394. 26 TgC, 290 FRAMAE B ik fiff =
(523.57 TgC) "y 4.5 1%, XEHRE R HIFRE—NE KRB VIRE . X2FE AR5 A & K
Pefr i, B A WUk £ LB FOE A FE 2 B BRI, B4R B i ] BBk B A o R, BT
VU1 ARtk LAGh skl 3 ORI ) B Rk i AR, SRR AR IR A B R R L

Baties' ™) X 4Bk + ek % B (BT £ B, 76 0 ~ 100 em f) HI3FRRAER F,0 ~ 30 cm 10 ~50 em fF 5 A HL
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Fig. 2 Distribution map of organic carbon density in soil layer of Sichuan forest

BILE37% ~59% F162% ~81% Z 8], F-451h 49% F167% o TIMREE") f 8 [ AR i [X LT 2R AR 28 R GE %
BEHT TR, R AMEAE MBI R S R, Hik g & Wi AR FE AR , /R —
KA TIEEAFREN, SERRBEEWERRESR . APHREN,7E0 ~100 cm B HIEFVKHEES,0 ~
30 cm F1 0 ~50 em i 5 B ELBIAE 36.38% ~56.48% F155.89% ~75.94% 2Z |8, AN, BBV IEE HIEEEF
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Xt ZRAE B AR T AR R i - S9Eak it B IR B B ARAR S . ABFFR R W, R R AR SS B + EA HURR R
ZRER AT (102.69 £21.09) ~ (264.41 £49.24) Mg-hm > Z[a], FH 5k 35 BE 4 190. 45 Mg-hm®, X 2K
A TRl ZRARSSBY R Fob 2 BN ], BB T S J2 O A L 2 BB DR ], SR R IE M A 28 = B AR B A [F], A
X 2Rk L ERRIE/ R T BE P A AR ™ . EEMPTREN, SEEWK C/N b R RZE/N
B, AR WA PEAR R AR, T R IR R B RS CO, 380, T L AE %S , A Yk 2R
B AR, IR C/N H ARRE/N SR, (A WS AR B, 13960 A0 P IR, a1 3P R Bk 3ok
SHH CO,BEA, HIRANBR K BFHEREE M, Wb, FRZEE WEWARR, KT MRS
B, BET RN - B T o , o 8 WU i BRSO 2 T, @ AR 45 H A T B
PR a4 T BB - S5 1L P [ PR 2 o
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3.3 FrRpk LA LR BE A 18] A RRE

WU BRI A 25 R G ) g i B AR A BT =, 3t_E AR AR M B B I TR B B TR BE R 26 BE R
B, T ARPK S HUBR A BE IR R I o ZR5uib ™ WBRFT R U1, 30 FRbk 00 HLRR 25 BE B ik 3k
BN AR ER R T PU R, By AR B HH IR AR A X AR AR A AR ¥ LA B 7 R SR AR 2 o [RIIFi HH B 1
TRAE SR A PR T B 2 KSR i A BR, T HL A ARIR AR % (R C/N ORJRER/N) BRI, I
BV RN, IRES ARG R R YVRER ; MAF DI EZ AR RNERRR. Fi, 8N
XEFRAAS RGN TS0, X FHERFABE I 3Rk B A B EEZ T L APTFERY, WA G
TR F) 2 () 0 A R DR B S B = 1o st it B8 o b A | ol b A A M, B R B £
JEE 9 $A 55 BE B I T 38 o, BB 22 BE B3 P T ey o SRR R R AR RS BEE AR SO X, <R =, R 7
i, AR T LIRS AR VIR 95 3, TR R Bt RR GG, e I (BB AR R P I | 13
ShY AR AR DI ) HETSCR R 5 R B, ph T3 — IXOR P 2 B0l X 8, A D38 BE R, R D 186 30 149
T, P2 R A A R 2R N AR ™ B, AP Wi A BN, AT S 30 3 A PR BE AN B/ e MR,
W 25 B A A T R, N 1 BE TR T8/ 0N, Xk AR B TP B2 80N , T L7 s 6 BE M ¥k X IR E 2 A
PAR SRR B A 0 s RO s LL B K, UV i A K, T L 32 ARG IR PR 1, 39 3h W AR A W e v A9 785
PEARXS B, EA L RA SRR A WL R e i % 1% , £ 3R IR HE R B B, 3 HIL AR 5 J5E A0k
B
3.4 FRpk A LB AH R AL AT E

ARAR AR R BRBR G PF AR R MRS B 28 S R T 0/ FH A0 2, 17 6 5 AR bR 1 A HLAKR [E
(Soil carbon sequestration) B IA Ay SRV R IR MEAL LB A A R A, B H AT E Py oh 2 % 30 bk £
ARG R ABRE NGBS RERBRGRS) o TBINN, T2 H BT SR BRI AL — B R
FER M TARMGE Tk 2 E 225 (AR B B S BB E U E 59 T3 TR A 2 SR 28 R A ¢
KA GEE) U EAE R REMAREEERN > o BT ERERE SN, WE P 2Rk 1 5 DLk
MR AE R BIFORE , B2 N IR ARG B0 M BORAG 3+ 5 U 8 B AN BE , 7T RS MR 0
BRI IR R — A EEEE . B0, AN LR RNE T B F R ERRREN LR
PUZ (MR R)  RTERARRE EARAE T LA PIBRE . F5IN T8 4 A S O X AR AE S R
4, HEAHUZE, B - RN, + A LR B B AR BE RARE . 4T 82 FE g b E VG
TR TR ASARAN LMK 3 AT 55 L BRbk 1 A AL B3R B, 3 AR LA AU R R 20 3 A4
ARkt T _E AR AE R 62.2% \53.5% F136.6% o 55—, RARARIAIEY) (Root litter) X A HLEK [ = 1
FURBFI R (AR RIS Y3 LB ST R A A EE MR o Usman %7 BRI R0, ZRARI A
MIAIARTE 1a NFET-Z) 40% ~90% ,3f TIRBRIE B TTHR R 38 25% ~80% o HR, T3St 2 LA R
GEEEHA AT BE A AR L R 0, (HE 4 D 1k ) 39 WL A BE RV o B A 0 22 1 X 0 BIR i A
FAY o AP S E N E T AR B3 S) (BABITOR L G0 9 R A E 7 kA
A RR PR L U B BRI, BoA R AR R IRR R R RS Y b &, AR 55 FRA L]

x5 2EMN)IFFIRFNBEERKEE
Table 5 Forest soil organic storage and density in China and Sichuan
X1} Area Tkfi#i & Carbon stock ( Gt) % BE Carbon density(Mg-hm?) ik References
1 [E China 15.8 141.0 [28]
16.0 136.0 [29]
17.4 115.9 [30]
23.2 190.8 [25]
21.0 193.6 [17]
pu)Il Sichuan Province 2.394 190.45 783 This paper
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