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Abstract: This study was conducted to explain distribution of the flux source area and the spatial representa-
tion of flux measurements for mixed Phyllostachys violascens (Lei bamboo) and non-Lei bamboo stands in Tai-
huyuan. Based on the Flux Source Area Model (FSAM), footprint and source area functions were calculated
using the continuous flux measurement with the open-path eddy covariance system for the full-year of 2013.
Carbon fluxes, according to the area occupied and the contribution of Lei and non-Lei bamboo stands, were
separated from the measured eddy covariance flux measurement values to determine the monthly average carbon
fluxes using the flux footprint analysis. Results showed that the area responsible for 90% of the surface influ-
ence was about 2.0 km x 2.0 km and was centered at the flux observation tower. Few differences were noted in
flux source area at the four cardinal directions; however, the flux source area was much greater in atmospheric
conditions that were stable (having a range of 96.19-941.63 m) compared to unstable (with a range of 28.62-

313.54 m). After separation of Lei and non-Lei bamboo stands, the total net carbon sequestration of the Lei
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bamboo ecosystem was 4.25 t-hm™-a™, and when the underlying surface consisted of non-Ph. violascens stands,
it was 6.65 t-hm™-a™. Without separation, using the eddy covariance measurements as the Lei bamboo ecosys-
tem flux value, total net sequestration was 5.46 t-hm™-a™'. This research could help with more accurate evalua-
tions of carbon sequestration capacity in a Lei bamboo ecosystem. [Ch, 4 fig. 4 tab. 29 ref. ]

Key words: forest ecology; flux source area model (FSAM); Lei bamboo (Phyllostachys violascens) forest; eddy

covariance; carbon flux
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Figure 1 Land use classification image in flux source area
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Table 1 Wind speed and direction distribution under different atmospheric conditions

RAJZ4G PR/ (mes™) BRI/ (mes™) RN XU (mes™) SRR BRI E 11/ %%
FaE (0°~90°) 2.04 6.24 0.04 29.85
FasE (91°~180°) 1.22 3.55 0.07 46.69
FasE (181°~270°) 1.26 5.26 0.04 14.90
FasE (271°~360°) 1.49 4.59 0.06 8.56
AFEE (0°0~90°) 1.48 5.44 0.03 20.69
AFEE (91°~180°) 1.27 4.46 0.04 29.35
AFaE (181°~270°) 1.18 5.94 0.02 38.58
AFE (271°~360°) 1.47 5.79 0.02 11.38

BT 02051 et .
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NRRZETE, RZRIUZEAEE. RifiE L, NS
zn THRKT 0, I, z. /L 475 , AR Fa T B Table 2 Input parameters of FSAM in each direction under
TR EIKEM L, %52 ASKH A different atmospheric conditions
FSAM #0858 1h 45 U AE RS [ S F iy S URA o wl ol
ﬁ%ﬁfﬁkg?ﬁ@ﬂ@%ﬁo *,%1/1‘5:(00';900)0 41.44 0.04 2.70
32 FAASEUTERAMARFMEST ooy o T
Fa s (181°~270°) 41.44 0.04 2.28
3 2 SR A FSAM B, S8 AT RIS g 071023600) 41.44 004 234
32 P KK 10.00%~90.00% 0 (% I 2800 A0F gz 00-000) 4144 027 276
FEBEHL P 7K R 90.00% 1 504 1 M WF %t 42, 3 Fras (91°~180°) 4144 -0.19 2.02
JEE TR R S HR . SRR 3 S SEUE  ARE(181°-270°) 4144 -038 235
S I P B 0S4 A B (1 2), R (27173607 a4 ou 0w
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KAEITE 180°~270° K ], H IR J& 270°~360° )5 [n], 1 0°~90°5 90°~180°Jy [n] Jo Bl i 22 5 5 AS[w] KU [m] T~
DTHR DX 30 K7 a1 [ D 96.19~941.63 m 5t fik DX AN R [ 55 K 58 B2 2, e XU AR B/ MR IR 0°~90°
>270°~360°>180°~270°>90°~180°, #H Jij {f 4> 5 by 445.50, 384.76, 380.02 5 334.12 m, 7£ KX J24E
A (L<0)B}, a, e, X Fe KAELE 90°~180° K ], Hivk & 270°~360° 75 1], £ 0°~90°5 180°~270° )5
[ JCHH 5825 S5 AN BRI T BTk DX 0 R 1) 30 L 28.62~313.54 m, 5t ik X0 R 1) J5e K T8 JEE AR 2 $i¢ KL 1]
M EN MK TR R 0°~90° >270°~360° >90°~180° >180°~270°, AH [ B {E Kk Ky 176.18, 157.28, 149.18
5512826 m, SR UL, i BEAE G FTINGE ok B PRSI RN 2.0 km x 2.0 km A (& 2)
i3 5K 2, FER—Xm, FHN A E R TTERIC S EUE o, e, d, xu BHRERTFMERT AR
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Table 3 Output parameters of FSAM in each direction under different atmospheric conditions

KRAJ24 alm e/m d/m K/
a5 (0°~90°) 96.19 921.38 222.75 526.50
s (91°~180°) 96.86 931.50 167.06 533.25
s (181°~270°) 97.54 941.63 190.01 536.63
s (271°~360°) 96.19 924.75 192.38 529.88
REE (0°~90°) 34.43 261.56 88.09 147.15
REE (91°~180°) 40.84 313.54 74.59 175.50
R (181°~270°) 28.62 213.64 64.13 120.83
REaE (271°~360°) 39.15 295.99 78.64 167.06
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WA G B B AR AR E , 2 A5 ) R 2 A58 & DT R AT RN s . FEARTE, AT
MR de KR /N TTRRE 43 501 o 47.45%F1 46.28% , 43 il BRAE 12 R 3 A5 AE T8 A7 MR die ORI 8 /) BTk
KAy RN 43.72% 1 42.55% , Syl EAE 3 0 R 12 A o fE VG T, HR AT AR K R B/ Bk R 4 g
86.59% 1 85.51%, 43 Al EAE 6 A A 12 H 5 BB AR S5 KR s /D BTk 3 0 A 4.49% 1 3.41%
S EAE 12 AF1 6 A .
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Table 4 Monthly average flux contribution rate of Lei bamboo forest and non-Lei bamboo forest

A 7R 1Hi (0°~180°) P4 17 (180°~360°)
TR TR 3% AT TR DT /% TR TR 3% AR IR TTRR /%
1 46.70 43.30 86.06 3.94
2 47.39 42.61 85.92 4.08
3 46.28 43.72 85.65 435
4 47.09 4291 86.44 3.56
5 46.43 43.57 86.47 3.53
6 46.44 43.56 86.59 341
7 47.36 42.64 86.27 3.73
8 47.10 42.90 86.12 3.88
9 47.13 42.87 85.94 4.06
10 47.29 42.71 86.54 3.46
11 47.35 42.65 86.07 3.93
12 47.45 42.55 85.51 4.49
FHH 47.00 43.00 86.13 3.87
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Figure 3 Monthly flux change of Lei bamboo forest, non-Lei

bamboo forest and total flux
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Figure 4 Monthly change of meteorological factors in 2011 and 2013
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