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Abstract: Based on the field investigation and forest resource inventory in 2014 we estimated
carbon density carbon storage and their spatial distribution of forest ecosystems in Hunan Pro—
vince. The results showed that the average carbon density of forest ecosystems in Hunan Province
was 130.69 t * hm™ of which 28.36 1.77 0.90 1.36 and 98.30 t * hm™ were in trees

shrubs herbs litter and soil respectively. Carbon density of vegetation layer and litter layer
were positively correlated with that of soil and the carbon densities of different forest types were
found in the following decreasing sequence: broaddeaved forest ( 175.26 t * hm™>) > Chinese fir
forest ( 136.81 t * hm™>) > masson pine forest ( 133.84 t * hm™>) > Cupressus funebris forest
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Lal 2005)

2015) .

(124.88 t * hm™) > bamboo forest ( 117.29 t * hm™>) > poplar forest (95.08 t * hm™) > economic
forest (80.94 t * hm™®) > slash pine plantation (64.71 t * hm™>) > shrub (63.73 t * hm™) . The
total carbon storage was 1572.02 Tg C in the forest ecosystems in Hunan Province of which
341.18 21.29 10.78 16.36 1182.38 Tg C were in trees shrubs herbs litter and soil re—
spectively. The carbon storages of different forest types were found in the following decreasing se—
quence: broadHeaved forest ( 545.77 Tg C) > Chinese fir forest (419.91 Tg C) > masson pine
forest (275.58 Tg C) > bamboo forest ( 127.76 Tg C) > shrub ( 74.44 Tg C) > economic forest
(71.25 Tg C) > Cupressus funebris forest ( 25.81 Tg C) > slash pine plantation ( 22.39 Tg C) >
poplar forest (9.11 Tg C). Among 14 cities at prefecture scale the highest carbon storage
(267.43 Tg C) in the forest ecosystem was found in Huaihua while the lowest ( 28.12 Tg C)

was found in Xiangtan. Spatial distribution of carbon storage was ranked as the order of southwest—
ern Hunan > southern Hunan > northern Hunan > central Hunan. Broad-deaved forest Chinese
fir forest and masson pine forest acted as the main contributor in carbon storage of the forest eco—
systems in Hunan Province accounting for 34.72% 26.71% and 17.53% respectively.

Key words: carbon storage; carbon density; spatial distribution; forest ecosystem; Hunan Pro—
vince.
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Spatial distribution of different forests in Hunan
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Table 1 Biomass equation coefficients for stems bran—
ches foliage and roots of different forests in Hunan Pro—

o

vince 0~10.10~20.20~30.30~50.50~100 cm
a b R? P
0.0310 0.8734 0.990 <0.0001 0~100 cm ( Chen et al. 2016) o
0.0066 0.8471 0.999  <0.0001
0.0118 0.7914 0.989  <0.0001 5 :
0.0434  0.6953  0.999  <0.0001 1 Dg= Y R, xH, x 10
0.0184 0.9930 0.971 <0.0001 i=1
0.1849  0.5904 0.768  <0.0001 Dy 0 ~ 100 cm
0.1127 0.5082 0.787  <0.0001 >
0.0039  1.0034 0912  <0.0001 (tehm™) R, K (0~10.
0.2696 0.6927 0.734 <0.0001 10~20.20~30.30~50 50 ~ 100 cm)
0.0180 0.8517 0.929  <0.0001 R B}
0.0039  0.9777 0.906  <0.0001 (gecem™) H, (g-ke) 0, K
0.0488 0.7897 0.986  <0.0001 (cm) .
0.0013 1.3241 0.992  <0.0001
0.0782 0.6173 0.993 <0.0001 1.6
0.0281 0.7571 0.993 <0.0001
0.0032 1.0634 0.993 <0.0001 °
0.0359 0.8970 0.956  <0.0001 .
0.0450 0.7087 0.696  <0.0001
0.0001 1.2408 0.963 <0.0001
0.0089 0.9310 0.609 0.0005 19.76 t * hm™( 2005)
0.0202 0.9091 0.847  <0.0001
0.0582 0.5325 0.261 0.0006 o : =
0.0348 0.3965 0.254 0.0002 % .
90.0896  —0.5415 0.128 0.0015
0.0879  0.8468 1.000  <0.0001 0.484 ¢ C = g'( 2016)
0.0432 0.8210 1.000  <0.0001 o ,
0.0699 0.5563 0.994  <0.0001 54.17 1« hm™( 20113
0.0794 0.7470 1.000  <0.0001 2012) .
0.3682 0.6755 0.871 0.0010
0.1550 07383  0.985  <0.0001 1.7
0.0693 0.5111 0.943 <0.0001 .
0.1141 0.6019 0.982  <0.0001
0.0102 1.0444 0.982 <0.0001 0.25 mm
0.1243 0.6261 0.895 <0.0001
0.0492 0.5164 0.979 0.0013 °
0.1762 0.6636 0.962 0.0013 :D_=BXR, D,
0.0131 1.0478 0.964  <0.0001 > '
0.0166 0.9779 0.736 <0.0001 (t*hm™) ;B
0.0061 0.8455 0.584 0.0006 (t*hm?);R
0.0406 0.8791 0.563 0.0018 ¢
0.0716 0.8675 0.999  <0.0001 o
0.0560 0.7841 0.994  <0.0001
0.0192 0.7493 0.991 <0.0001
0.0480  0.7891 0.999  <0.0001 (te*hm™) o
0.0054 1.1628 0.880  <0.0001
0.0062 0.9911 0.795 0.0003
0.0598 0.5905 0.730 0.0001
0.0566 0.8172 0.931 <0.0001
0.0659 0.8640 0.999  <0.0001 = X
0.0335 0.8140 0.999  <0.0001
0.0311 0.7150 0.998  <0.0001
0.1069 0.6930 0.998  <0.0001 N > >
0.0604 0.9185 0.987  <0.0001 .
0.0351 0.8852 0.984  <0.0001
0.0044 09316 0979  <0.0001 Excel
0.0395 0.8638 0.991 <0.0001 SPSS 19.0 Origin 9.0 o

0.2946 0.7473 0.682 0.0002
0.1604 0.6331 0.637 <0.0001
0.0522 0.5874 0.632 <0.0001

274 .6427 N .0001
0.2740 0.6 0.700 <0.000 ArcGIS 10 .
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Fig.2 Spatial distributions of carbon density in forest vege—

tation in Hunan Province
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Fig.3 Carbon density of vegetation layers in different for—

ests in Hunan province
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Fig.4 Spatial distributions of carbon storage in forest vege—
tation layer in Hunan Province
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Fig.5 Carbon storage in vegetation layers in different for—

ests in Hunan Province

A. ; B. ; C. ; D. ; E.  F. ;G ; H.
L

75.22%
( o

98.30 t * hm™

(107.88 t * hm™)
(94.02 t * hm™) .

(118.16 t * hm™) (109.40 t -
hm™) | (102.81 t * hm™) . (99.55 t *
hm™) | (91.71 t * hm™) | (77.851
hm™) | (79.08 t * hm™) | (54.17 t »
hm?) (51.67 t »
hm™) . 7 (0~10 cm)
1.36 t * hm™
1.92t+ hm™ 0.44~1.75 t * hm ™.

4 4

‘L A

) B, 04080 160km
o I

f

THHREE (t - hm™)
94~97
97~100
B 100~103
I 103~106
I 106~109

6
Fig.6 Spatial distributions of carbon density in forest soil
in Hunan Province
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Fig.7 Soil carbon density in different forests in Hunan
Province
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Fig.8 Soil carbon storage in different forests in Hunan
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Fig.9 Spatial distributions of carbon storage in forest soil
in Hunan Province
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Fig.10 Spatial distributions of carbon density in forest eco—
systems in Hunan Province
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Table 2 Carbon density and storage in forest ecosystems in
Hunan Province

(t*hm™)

( x10° hm?) (Tg C)
3.07 2567 174 109.40 136.81 419.91
2.06 4038 175 9171 133.84 275.58
0.21 2423 1.0 99.55 124.88 2581
0.35 1201 1.03  51.67 6471 2239
0.10 1546 044  79.08 95.08  9.11
1.09 1256 1.92  102.81 117.29 127.76

0.88 3.09 - 7185  80.94  71.25
1.17 9.56 - 5417 63.73  74.44
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Fig.11 Spatial distributions of carbon storage in forest eco—
systems in Hunan Province
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