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The pattern of ecological capital in Daxiaoxinganling, Heilongjiang Province,
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Abstract: Ecological capital is one of the base of social and economic development. Understanding the ecological capital in
a region is very useful to take effective management to improve the sustainable development. Thus, it is very important to
assess of the ecological capital in a region. In this study, the ecological capital of the 18 counties in Daxiaoxinganling in
2004 and 2011 were evaluated. The main objectives of this study were to investigate (1) the spatial and temporal variation
in ecological capital, (2) the changes in the ratio of Gross Domestic Product ( GDP) and ecological capital in
Daxiaoxinganling. The results showed that the ecological capital of the Daxiaoxinganling is unevenly distributed. The high
ecological capitals were mainly found in the center region, while the relatively low values were occurred in north and south
regions. Such pattern of the ecological capital distribution may be explained by two reasons. One is the land use. The high
ecological capitals were occurred in center regions, which is due to the fact that there are large number areas of wetland in
there. This is because that the service value of the wetland is with the highest value, for example it’s is 65 times higher than
forest. The other reason is the net primary productivity (NPP) of the vegetations is different in different regions. NPP is
impacted by many factors such as soil type, climate ( solar radiation, precipitation, temperature) and human disturbance,
etc. In the center regions, which have the optimal environmental factor for the vegetation growth, thus the NNP is high. The

total ecological capital was reduced from 2379.26x10° Yuan in 2004 to 2308.53%10° Yuan in 2011, with a decrease of
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2.97%. This indicates that there were no significant changes in the total ecological capital. However, there were profound
variations in ecological capital in different counties, with the range from —29.54% to 26.38%. In this study, the variation of
ecological capital was classified into seven levels including sharp decline (<=50% ) , moderate decline ( =50%—-15%) ,
light decline ( = 15%—-5%), approximately stable ( —5%—5%), light increase (5%—15% ), moderate increase
(15%—50% ) and sharp increase (>50% ). Bayan County, Donghe County and Heihe City were in the moderate decline
for their decline exceeding 15%. Luobei County, Nenjiang County and Suiling County were in the light decline. Beian City
and Wudalianchi City were in the moderate increase, while Yichun City, Tieli City and Tangyuan County were in the light
increase. The remaining counties were in the approximately stable. The variation of the ecological capital changes can be
attributed to the changing in land use as consequence of urbanization. In the present study, the ratios between GDP and
ecological capital were gradually increasing in all the counties. It is due to the development of the economy. In order to
increase the ecological capital and then improve the sustainable development, the natural resource should be used in

different ways in the different economic level regions of Daxiaoxinganling.
Key Words: ecological capital ; evaluation; Daxiaoxinganling; pattern
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Table 1 The variation of land use in different counties
B4 it/ % TN/ % HHL/ % KK/ % 1B % i/ % Hrsth/ o B %
County and city Forest Bush Grassland Water Wetland Bare land Farmland ~ Construction
mEH -2.31 -44.27 -87.56 60.20 -23.50 0.00 14.55 2.47
FERTIEAY 0.20 0.44 -11.73 9.08 -32.16 0.00 17.77 2.76
T X -0.13 1.10 -3.27 -1.01 16.53 0.00 -0.14 3.18
R0 0.69 4.51 29.74 1.84 -22.23 0.00 -1.47 5.77
X 0.15 -0.26 -1.28 14.78 -0.97 0.00 -1.29 1.73
PA GRS 0.01 0.00 0.65 -1.74 3.73 0.00 -0.17 -5.92
BRIt 0.59 -7.24 -3.74 2.15 -0.55 0.00 0.40 -2.00
B 0.93 -1.17 12.76 -0.33 -6.45 300.00 -1.21 -3.26
RETTX y -0.33 -0.14 -0.57 -5.55 -2.65 0.00 4.04 -0.30
WO L -0.97 -1.52 -6.72 42.90 -2.12 0.00 2.05 1.21
iy 0.51 -1.12 1.66 -3.74 -6.91 -83.91 1.64 2.64
HhRE -0.10 -4.48 -6.36 15.28 -0.35 0.00 1.33 1.47
Jb2eni 0.12 5.13 7.34 -5.88 -1.23 0.00 -0.07 0.69
TR y 0.28 -0.36 -0.25 -2.18 0.08 -2.44 0.05 0.00
G -0.61 37.49 -42.38 24.26 -0.25 0.00 0.77 0.05
31 B 0.39 -0.16 -4.38 -3.30 0.30 0.00 2.95 6.05
S TIR=Y -0.01 -0.01 -0.33 -0.38 3.40 0.00 4.54 5.04
JLSTE=" 1.09 -1.51 -7.28 15.66 -7.77 16.29 0.09 39.22
R2 ETHTFMBREN
Table 2 The composition and change of the ecological capital
Wi H Ttem i HEAR Hih pINS Tt Bt &it
Forest Bush Grassland Water Wetland Farmland Total
2004/ (10%JL) 335.68 54.54 35.98 108.43 1822.29 22.34 2379.26
2011/(10%70) 335.30 53.33 34.45 111.79 1750.67 22.99 2308.53
A5 fbHE Change/ ( 10° Yuan) -0.38 -1.21 -1.52 3.36 -71.62 0.65 -70.74
ARAEK Change percentage/ % -0.11 -2.22 -4.24 3.10 -3.93 2.89 -2.97
AR AL # Annual change/% -0.02 -0.32 -0.61 0.44 -0.56 0.41 -0.42

R3I ETATTURE

Table 3 The pattern of the ecological capital

2004 2011 AL # Change
Bl PO TN S E LR A G B .
. ) ) EREAE % SRR %
County and city Value per km Total value Value per km Total value
4 — g 4 — §— Annual chang Total change
/(10*5T) /(10%70) /(10*78) /(10%5T)
MR 97.72 30.66 70.06 21.98 -4.04 -28.31
JE T H 208.62 117.96 147.01 83.12 -4.22 -29.54
BRI IX 61.04 27.82 62.74 28.60 0.40 2.80
o= 111.49 75.22 100.07 67.51 -1.46 -10.25
AT 59.38 116.08 64.11 125.32 1.14 7.96
e 62.89 42.42 61.34 41.37 -0.35 -2.48
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2004 2011 EA63E Change
S T PN AR P4 A N7 T AL 1 4

iij and city iﬁiﬁf:ﬁ T():if):/fue i{iiﬁr{fn{l% T():dl{j,zﬁle IR % B %

(105%) /(10°52) /(105%) J(10558) Annual chang Total change
L akitl 147.09 94.92 163.36 105.41 1.58 11.05
B 87.05 29.77 92.72 31.71 0.93 6.52
SRTTIX 150.00 209.11 120.17 167.52 -2.84 -19.89
Azt 230.39 361.65 204.58 321.14 -1.60 -11.20
i ye E 92.71 157.84 95.74 163.01 0.47 3.28
IhRE 278.54 118.11 265.79 112.70 -0.65 -4.58
deeni 260.32 188.73 329.03 238.51 3.77 26.38
FLR M T 167.37 144.08 193.17 166.29 2.20 15.42
e 254.13 108.93 225.62 96.71 -1.60 -11.22
3 L 114.64 367.49 110.50 354.21 -0.52 -3.61
S TIREY 52.74 75.12 50.80 72.36 -0.52 -3.67
L RTIRAS 61.31 113.36 60.05 111.05 -0.29 -2.04
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Ak, PR R 1R U 828 A T ], FEARIF ST opr | AR 28 08 = 1 %) EL 7T 22 R e Vi T, A oK i T, R
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o) X, i a2k sl ot B AR SRR 2, B IR SR O AN BB & A 8 0™ i, (2) AR
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X205 2 e — M , AL AN PR AL DX, — BRI IR B V5 e, H v AR AN PR T A BRI (E R
FE LTS G HEG, TR 4 i A 7 038l 2 0 S A BE U & e . AR AR T P R AR Y DX, SR S s R B
TP, SRR @A™ ML 254 $ 5 S, ANk R ARRRS in Tl 2504 hin T4kt S S is L R R
PR, TE4E = GDP (1) [R] Bt AR RS O 4
5 #ig

KNV A 2558 77 25 (AU Jmy S B b A i | R AL AR AR A RRE . DA 2004 3] 2011 4, AR 5% )7 B ik
DIEBE RN AR E o 18 AN EL T A AW AR A B2 iR A B b B K 2 () R AR A T B R
SR B R A n A BT B B g B s v BE RS IO AU 22 i A R M T B B S K A A TR
WX B H A e H AR 7 DR AR R T IX A8 e & FhRE R B B 8 T
AR E, MEZT LR, GDP fFEAST P i b E B 2 m R, MR E SR T Frs kR,
ANTA] 2835 T e 1Ry DX 3l 10 32 BOAS [m] 9 ¢ 15 i T =X
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