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The impact of firewood collection by local people on the distributing of arbors
around the nature reserves: A case study in Wanglang Nature Reserve for Giant
Panda (Sichuan)

GE Zhi-Wei', XING Wei', LI Jun-Qing'" , YANG Wei-Yong® (1. Bejiing Forestry University, Beijing 100083, China; 2. Universite
d’Auvergne , France) . Acta Ecologica Sinica ,2006,26(1) :97 ~ 103.

Abstract: The activities of local people living in or around the nature reserves have important influences on the structure of forest
communities. This study focused on the influences, which come from the firewood collecting by the local people, on the
distribution of arbors. Through the investigation in 10 villages near the Wanglang nature reserve, the income levels of the villages
were divided into 3 ranks using the K-means Cluster, and 3 villages, which are the closest to the average values of each rank,
were chosen to do the detailed analysis. At 90 sites around these 3 villages, some information was recorded on the characteristies
of arbors (species, height, diameter at breast height, and percentage of cover) and shrubbery (species, height, quantity,
percentage of cover, basal diameter and weight) . Based on these data, the results indicated that the cumulative quality of the
timber and the tree density relative to the one of shrubby both were the function of the distance to the center of the village

(independent variable) . By using the $P3% (Statistical Program for Social Sciences) , regressive curves estimation was made in 10
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math models. From the results of estimating, significant difference could not be found among the 3 villages so that the conclusion

can be made as follow: the economic gaps existing in these 3 villages didn’t affect obviously the distribution of the arbors. 1t is

because that the economic differences lying among the 3 villages are not significant enough to cause the changing on the approaches

and the quantities of firewood collection of the local people. In addition, the results of curve estimation show that the R2 reaches

the peak when comparing the function between the independent variable and the cumulative quality of the timber with the Logistic L
Model. Simultaneously, the maximum R2 appeared when we compared the function curve composed by the independent variable &
and the tree density relative to the one of shrubby with the Growth Model. The distributing pattern can be easily found from the

curve of the function. At first, the dependent variable ascended gently along with the increasing of the independent variable,

which illustrates that if the distance to the center of the village is less than the first threshold (between 3 km to 4 km) , firewood

collection plays a key role in the distribution of arbors. Even if the quality and the quantity increase, the trend changes slightly .

However, if the distance keeps going up, the slope of the curve rises up suddenly and sharply. The trend is caused by the

dramatic intensity reducing of the negative disturbance from firewood collecting, and the existing range lies from the first threshold

to the second threshold (between 7 km to 8 km). And after that, due to the human’ s influence on firewood collecting reduce

gradually and almost can be ignored, the increasing trend of the curve becomes gentle again, and finally, the quality and quantity

of the arbors go back to what they are in the original state.

Key words: firewood; K-means cluster; cumulative quality; tree density; curve estimation; logistic model; growth model
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Table 1 The results of the economic status of all the villages which had been investigated

P Bt AR EH () | R EBAGE) g TEETAKFEBR(D)
Town Village Valid questionnaires Average income per Economic range The distance 1o
household( Yuan) the average( Yuan)
KEE% Muzuo town F¥Hf Heping village 68 5394426 2 728.7888
i SLH Xinyi village 38 4009.747 2 655.8902
KK % Mupi town /MR #} Xiaohe village 32 4432387 2 233,2502"
XA Guanba village 36 8163.222 3 504.1547
& FH Jinfeng village 23 6906.0 3 753.0673
ASEKERRS JEE Ek 19 7313.789 3 345.2783"
Baima Zang nationality 3% Wangbachu 22 5113091 2 447 .4538
borough R F Minzu village 43 4378.535 2 287.1022
WH R Yazhe village 23 14000. 52 1 0"
BEH Yiwa village 31 8253.258 3 5941907

*  BERIEEETHATHEE the mumber who has the shortest distance to the mean of his range

2.2 BHHMRE
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TEARRBESMHEHFRMPALIEE 3 M mxdm B/MEST R AEE AR BB S5 &5,
BE OHESHE. BERFNEIRE 30 M RIS ERENE SO N 6.8km,
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(1) 7EE B B o A2 i R BR3P A A b IS SR B 2 BE R M 2 150m, 45 1 4R % 2% AR B I8 1) 2 ) o A1 2
B/,

Q)& FFH AR ETE LB b, B e 23° ~ 2602 A] , T bR 35 1 A0 33k S F AR AMRBEE M A
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Table 2 The parameters for accounting the quantity of the wood and its

precision“"]

b
Species

R Coefficient
ax10-° b c
5.6790543 1,8517320 1.0334624
5.7173591 1.8813305 0.99568845
4.8941911 2.0172708  0.88580889

Z ¥ Picea asperata Mast
¥ A Cunninghamia lanceolata
¥ Betula platyphlla

=t
KE et s 5.2750716 1.9450324 0.93885330
Other Broadleaves
10 r
TR
Observed
Sr — peaw

Logistic curve

o
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FiAEH R (ms)
The cumulative quantity of the wood
= -
T T
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B1 FAEFARSEREEMLREN Logtic HEHEHRE
Fig.1 The relationship between the cumulative quantity of the wood and the

distance curve estimation to the Logistic model
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Table 3 The distribution of the quantity of the wood curve estimation

AN SR A AT JE BB AT WEME ST B BR BT
M ER
Math model The analysis of data from The analysis of The analysis of data The analysis of
Xiaohe village data from Eli from Yazhe village the data in total
Logistic #2841 &Y bo 1870.49 778.740 380.248 642.931
Logistic model by 0.9984 0.9987 0.9985 0.9986
MERE(RD) 0.839 0.834 0.849 0.757
BB Upper level 6 4 9 9
&5 0¥ 8RR The quantity 28 10 28 86

of numbers in analysis

Logistic B Z2 ML A AR YE S 72 the equation of Logistic model y = 1/(1/u + bg * b%) s u: Logistic M4k EFR the upper level in Logistic curve
3.2 FAAMENMEESERMXR
FAMMEEFTHES 10 B FRUUERER(ROTUEL, 5ERAEHEITXEEM.

B4 FAENEEIGUERTHRLUSHERR
Table 4 The distribution of the density of the trees curve estiamtion

o AN B 4 JE B B 431 W 8 41 Ve R N T
Math model The analysis of data The analysis of The analysis of data The analysis of
o mode from Xiaohe village data from Eli from Yazhe village the data in total
W R BB bo - 6.6155 - 6.7556 -7.1977 - 6.8795
Growth model by 0.0007 0.0009 0.0008 0.0008
BEHRE R 0.788 0.873 0.679 0.735
BSavnEs 30 30 28 88

The quantity of numbers in analysis

WK BB AR HES B the equation of Growth model 5 = elf*h "
B IRGBE AT 10 HEEEATUE, Kb

05
AR BB R Growth H12%, X B A KD T |
0.780, R S S & P BI T 0.735(38 4) ST T — s
Growth curve
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4.1 gé;‘ﬁ;j(_’\_lz‘ EXi3-A0 ﬁm Fig.2 The relationship between the density of the trees relative to the one of

B % m 'DEJEB@ 3 /l\*:j. ﬁﬂ‘] i’éﬁﬂ( S]Z ﬁE %ﬁﬂﬁ , {E. shrubby and the distance curve estimation to the Growth model
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MIREF R, FHBA TR & B R, REBENRBM.

4.2 Y E RR T LN BEAK A IR AR 4 A R R A ;

TR & PO R T LR BB RETESRE BT T A B R B IR A X % BB R T ARk
WHMARTUES ERMARARARL G ARBE— FE_F LR N FEREBENTFAERESN "
BB Logistic 22 B H, 7 Xt FF A M X 5 B W A & Growth AR AL, X Lo DL E PR B3 BB 4% ST
U

(DEEEARNEFLME/DTE 1 BMEG~4km) KIBARBEEELZE, JLEL2AY S0/, 5ER
BAREREREME, XRHX—EHAFEREEDINERBENTAENEERRELEEM,

(2)7E% 1 SE (3 ~ 4km) 5 2 BE (7 ~ 8km) Z [H] , B E S H MK, IRV R A BB K, KW HHEY R
HERE, BHAES | MG~ 4km) B4 2 B (7 ~ 8km) 22 A FF 56 R 4% sh B 0 1 E B 55 , AR REE 3R
BEKORE) BB MORER |

GIEMEMBIGH B, MR RN HREE, XIRAFEREEDINERC LMD, EHRERERET
WL, T AR AR BE VS A TR K AR 3 T E L B 2 8RR IR .

(4)F Logistic FBARTUBAE B I AMNESA X ERE LIRK 95% 65, BEE 471 K 7662.7m,

8447 . 1m 1 7382.8m. HPITEIE B 0 8.5km IF TR EIG L E 27 LI B #E
4.3 BERNERBEZEARTFAIARE

UL UERER  EREE - B LW ARNERBERKFFTASALH 3 B

(WEBHEHME HBPHBERATARZBHEK, HFLREE N T I AL A BB R K ;407 1 B R A
HEHROEE/NTE 1 EHMEG~4km) WXEA,

QABEEKNE HMBAFTARHEKERKEENRA FEREGENF HEERETRE, AXESH
R R D AR TR B AN P A b R LG EE B S 1 BE (3 ~ 4km) FIEE 2 BAE (7 ~ 8km) Z B IR TE X
B

(B Em R E WMBEATAREKEREE, FRREEDT WA L2, AR BER D
AamHEESEMENBRUAZRERAEZE XK, 21T = 8.5km 77 A B T LUK & B 838 5 06 A
95% K
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