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Carbon Storage of Artificial Forest in Qianyanzhou, Jiangxi Province
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Abstract:  The caibon storage of artificial forest was studied by means of forest survey and remote sensing in Qianyanzhou
Ecological Station, Jiangxi Povince. Based on allametric models in addition to field survey, the biomass and carbon storage were
calculated for both average gound area and the whole small watershed. TKONOS imagery was used for extracting spedfic forest
areas. The biomass of individual trees for Pinus massoniana, Pinus elliottii and Cunninghamia lanceolata, all 19 years old, were
29.0,25. 6 and 23. 3 kg, respectively. The above-ground biamass of C. lanceolata forest, P. massoniana forest, P. elliottii
forest, Schima superba forest and mixed forest was 14 088 8 768, 7 542, 13 215 and 8 359 g °m 2, wspectively. The average
biomass and carbon storage of the artifical forest were 8 257 and 3 979 ¢ °m 2, wespectively; The area of the small watershed was
207. 96 hm?, of which, 78.8% was forest and orange field; The total above-ground biamass and carbon storage of Qianyanzhou
region were 13 291 t and 6 336 1. respectively; Plantation catbon storage accounted for the 79.24 % of total carbon storage,
which was the largest carbon pool; Aboveground vegetation biomass in this regionwas enhanced from 256 ¢°m %106 391 g°m *
during the period 1983 \-2005, which increased 25 times. It is significant that artificial afforestation was an effective approach
to the fixed carbon.
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(Brown et al., 1984).

(Lieth et al., 1975)

(Lieth et al., 1975)

(Foley, 1995; Peng et al. , 1997).

, ; (Lieth et al.,
1975; Turer et al ., 1995). (Fang et al.,2001; , 2000 , 2001
(Zhou et al ., 2002; , 2004) (Brown et al., 1999). ,
( , 2003);
( . 1998; . 2003) (Nemani et al., 1997) .
) ( » 2004) (Suganuma et
al. , 2006) ( , 2002) , ( , 2003)
( , 2004). ,
. IKONOS 1 m, 4 m,
( , 2004).
1
(11504'13" E, 26744’ 48" N,
200 hm’. 100m . 20 ~50 m. . 17.9 G
1 489 mm; 1 406 h, 4349 mJ°m 323 d,
( , 1939).
, 1985 , ( Pinus elliottii )

(Cunninghamia lanceolata ) (Pinus massoniana ) (Schima superba ) ( Liquidambar

Jormosana) (Citrus reticulata ) (Citrus madurensis ) ( Castanea mollissima ) ;
(Quercus fabi ) A4 (Loropetalum chinense) . (Lespedeza formosa ) ;

(Arundinella setosa ) « (Helicteres angustifolia ) , , 20
) (Adiantum flabellulatum ) (Blechnum oriental ) + (Woodwardia japonica )+
(Dryopteris championi)  ( R, 2005).

2
2.1
(FB). (BB). SB)
(TB) ( » 2006),
( , 2000; ,2004).
, 1.
2.2
2005 7 9 . 2 . 2 hm', (150.05 hm*)  1.33%,
20 m>< 20 m, 50 m><X 50 m (DBH>5 an) )
8 , 1 mX 1m, 8o C ;
2005
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Tab. 1 Biomass models of the main tree species
« 2) 1998 Species Item Biomass model R? Sample number
FB W= 6.972 1D>'973 0.874 14
( , 1999 ); BB W= 4. 743D> #22 0. 854 14
Pinus masoniana SB W="70 329 92D%372 0.991 14
TB W= 64 402 6D>*®17 0.983 14
50%.
FB W= 12 074 1D* 515 0.735 19
2003 ( BB W= 40 189 2D*®74 0.713 19
, 2005). Pinus elliottii SB W= 24 D> 0.991 19
TB W= 54 47 7D*> 5 0.959 19
23
FB W= 5.261 92133 0.788 2
BB W= 1. 625 5D>0074 0. 764 2
CGunninghamia SB W= 37 932 3D2 P8 0.975 2
24616
, IKONOS lanceolata TB W= 48 254 1D 0.976 2
TB W= 0.120 6D*3%6 0.9303 k!
Liquidambar BB W=0.102 4D"9%3 0.986 3 34
44 <GCP )’ Sfomasana FB W= 1. 170 9D%64 4 0.6913 R
32
TB W= 0.013 369(D* i)' ®¢9 0.995
° BB W= 1. 086 042(D* H)O B3 8 0.999
Schima superba FB W= 0.000 411(D?H)" 0886 0.986
(Topcon) Tubro G2 B 0,031 103 D2 )L 096 0,979
GPS( ) DFB. Foliage biomass; BB: Branch biomass; SB: Stean biomass; TB:
3 Tree biomass; W Biomass /g; D. Diameter at breast height (D BH) Jemy H. Hcight/
’ m. The same below.
2
Tab.2 Organic carbon content of the main tree species %
P. ellottii P. massoniana C. lancalata S. sueaba
Stem Branch Foliage Stem Branch Foliage Stem Branch Foliage Stem Branch Foliage
51.17 51 37 5335 52.55 50. 85 51.18 50 51 48 84 53.35 46. 09 45 47 46 76
b b b 1 b X
(RMS error X)0. 89, Y (RMS error Y)O0. 75. ) s
b b °
Arcgis9. 0 ( Kriging, IDW), 72
( D, ) o
3
3.1
2005 . . 1 648.631.468 238 .
C 2. .
¢ 3, 7.5% ~11. 7%, 13. 4% ~20.4%,
66. 7% ~73.0%, . s
2 o o b b b
-3 -3
(298.9 kg 'm ), . (346, 6 kg “m ),
) ’ 3
43. 7 kg,
3. (39.0 ke, DBH 9.7 ecm)>>
(9.0ke, DBH 13 6 cm)> (253 ke, DBH 5.9 cm)> (236 ke, DBH 14.5 cm)>

(19,5 kgs DBH, ., 11. 0 am).
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Fig. 2 DBH stucture of forest

——— K C. lanceolata

- - & - - K% S. superba

W MiAEH O oleifera forest o HMIAM P ellionii forest 3 9
A [rH#E Broadleaved forest # Hii A Shrubland 4
@ AN C lanceolata forest * WEHR O omollissima Torest °
+ HP§IRAEH Broadleaved-conifer mixed forest 4819~14 B8 ¢ °m72, (
O KR LR Natural P massoniana forest ) 8257 g omfz’
¢ SR - SHEEZRK P massoniana-P. elliottii forest s
979 g°m . ; ;
1 ’ 5
Fig. 1 Forest pbts distibution in Qianyanzhou y
3
Tab.3 Organ-specific biomass of standard trees
Species DBH/an Height /m FBlg BBlg SBlg TBlg
P. elliottii 15.9 8.7 449 8 955 33418 48 660
C. lancalata 4.5 10.8 4373 7 031 33192 46 418
P. masoniana 13. 6 9.6 6572 7 526 41070 56 229
S. superba 1 121 3168 8 %45 28 257 42 394
L. formosana 9.7 9.6 7 403 15 B4 52 107 77 979
4
Tab.4 Forest biomass
Forest type Phis Densily7/ Basal ania/ (g}:?[z) (gffﬁz) (gcsjzz) @ :I;f,/%
(treehm ™ 2) (m?“hm ™ ?)
P elliottii forest 29 1497 315 737 1664 4865 742
P. masoniana forest 1 1 905 301 565 1732 5906 8 768
C. lancalata forest 1 2368 51. 3 836 1 607 11 337 14 88
Broadleaved forest 5 2 650 30.3 1436 838 7901 10 339
Broadleaved- conif er mixed forest 4 194 281 923 1440 5792 8 359
- P. masoniana-P. elliottii forest 3 2 000 2. 8 540 1436 4474 6 767
Castanea mollissima forest 2 1 400 4.7 1734 38 7353 9 475
Camellia oleifera forest 2 2 300 2.9 892 242 4 831 595
Natural P. masoniana forest 2 1450 15. 0 231 1011 318 4 819
Shrubland 1 200 15. 3 269 168 3954 6 602
S. superba forest 1 185 2.0 2410 486 10 318 13 215
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Tab.5 Biomass and carbon storage of different types of land cover
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Fig. 3 Omgarrspecific carbon storage of standard trees

207. 98 hm’ (
78. 81%.
. 17.21%;

5,

982 g°m .

126. 18 hm',

b

24.84(11.94%)

Land cover types Area fhm? . Ahovegmun(j Total biomass/t Catbon content /% Carbon gorage h
hiomass/( g'm 2)
C inwolata forest 7.73 14 088 1089 48.50 528 17
S. supaba forest 0.09 13 215 11. 89 45.82 5.45
Broadleaved forest 6.08 10 339 628. 61 46. 25 290 73
L jformosana forest 0.76 8 975 . 21 46.25 3155
P. massoniana forest 24. 84 8 768 2171.97 48.50 1056 32
Broad leave d-conifer mixed forest 1. 39 8359 116. 19 46.25 53 74
P. eliiottii forest 75. 14 7 542 5 667. 06 48.50 2748 52
- Taxodium aseendens-Rhus diinansis forest 0.14 6 602 94 46.31 4.28
Shrubland 5.24 6 602 345. 94 46.31 160 21
Fuel forest 0.77 6 02 5. 84 46.31 23 54
Banboo grove forest 2.53 6 602 167. 03 46.31 71 35
C. oleifara forest 1. 47 5965 87. ® 46.25 40 55
Vegetable plot 0.1 9,82 Q098 41. 09 Q04
No irrigated farmland 0. 14 982 137 41.09 0.56
Paddy field 17.38 982 170. 67 41.09 70 13
Unused grassland 16.78 359 Q0. 4 45.41 27 35
Artificial grasshnd 011 118 Q13 45. 41 0.06
C. retiaulata and C. madurensis orchard 35.79 6923 2471.74 46. 12 1142 73
C. mollissima orchard 1. 64 9475 155. 39 46.25 71 87
Barren land 2.1 241 506 45.18 2.29
Exposed hared rock land 0.28 - - - -
Village 1.99 — - — -
Residential area of experiment sation 0. 81 - — — —
Reservoirs and pools 4.68 - - - -
Total 207 98 13 291. 27 6335. 8
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> 4
Fig. 4 Landuse structure in Qianyanzhou
4
80 . b 20 b
, 1983 0.4% 2005 78.81%,
1983 256 g°m ~ ( . 1989) 2005 6391 g’m . 25
15.9 em \ (W=0.147D""""*) ( , 2001)
140. 0 ke, (W=54. 047 7D* ") 44. 39 ke, 315 .
19 . 14088 ¢'m °, 8272¢°m '
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