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Study on Mass Survey and Value Evaluation of Land-vegetation’s

Primary Productivity in Qinba Mountains in Shaanxi Province

L1 _]il’lg, SUN Gen-Nian, REN Zhi-Yuan (College of Tourism and Environment Sciences, Shaanxi
Normal University, Xi’an 710062,China). Acta Ecologica Sinica,2002,22(12):2254~2259.

Abstract: The biosphere and land-vegetations are the material foundation in which human being subsist and
develop, and which provide the production of the direct valued resources, such as the food, medicinal
materials, original material. Therefore, It is vital sense that the research, mass survey and value
evaluation of land vegetation’s NPP, can more deeply learn the ecological process and ecological function
of the ecosystem. The research of the former kind was much from the nature ecology angle, concerned
producer goods of the NPP that measure, but did not compare with other merchandise in the market
economy frame.

This paper is based on the adequate survey of land forestry ecosystems in Qinba Mountains in Shaanxi
Province. Making use of Geographic Information System (GIS) technology, on the basis of the difference
of vegetation types and overlay rates, applying ecological principles and ecological economy principles.
utilizing improved NPP modeling researches the mass of land vegetation in Qinba Mountains in Shaanxi
Province. The results shows : There is 82. 8 X 10° biology mass produced by 8. 2X10°hm?* area of Qinba
Mountains, and the regular variety of the NPP mass in Unite area relies on the change of the vegetations
type and climate zone in the Qinba Mountains. The variety follows three Space-distribution-regulations :
Firstly, from the vegetation type seeing. the natural woods and living the woods = artificial {ruit trees =

sub-shrubs == sub- grass; secondly, according to the zone variety of the latitude degree. subtropics

(40271052) 5 (2001DXM70012) ;
(2000D02) ; (995014)
:2001-12-29; :2002-10-20
1977~> . . GIS . E-mail: lijing77323@sina. com



12 : 2255

temperate zone in ==warm temperate zone —= high mountain; thirdly. in the light of the zone change of the
elevation height, it increases at first and decreases later in the number of the NPP mass, and generally
with the increase of high degree of the mountains ,it reaches the biggest cost in the range of the elevation
high degree of 1000 ~ 1300 ms.

On the basis of net primary productivity, the paper uses the energy market valuation opportunity cost
to evaluate the primary productivity value in this researched area. The results are: The total value of
Qinba Mountains primary productivity adds up to about 1. 8 X 10yuan (RMB)per annum ,account for 8
percents of GDP, of which nature forests and sub-forests are 1. 08 X 10" yuan; sub- shrubberies are 4. 3 X
10° yuan; sub-grasses are 2.3 10’ yuan; manual fruiters are 2. 3 X 10’yuan. Although, estimate of this
NPP value measure is the very conceptual, can still discovers that the NPP of land vegetations is the
more part in the big agriculture. Compared the agriculture of the produce in 2000, the value of NPP
measure occupy 37.05% of the agriculture which produce the gross; Produce with forestry to compare,
the value of NPP is 3.29 times than that of forestry; and 1. 36 times than that of livestock husbandry;
7.95 times than that of wood in the same time. This research establishes the foundation to consider net
primary productivity of land vegetation, and to bring it into natural economic system.

Key words :Qinba Mountains; net primary productivity; mass; value; survey and valuation
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Table 1 Net primary productivity of different vegetation types in Qinba Mountains
/hm? NPP NPP
No. Vegetation type Area RDI Rn t/(hm? « a) Total NPP(t/a)
1 Frigid conifer leaf forest 77649.3 2.96 87.76 10.73 833176. 99
2 Temperate zone conifer leaf forest 201082 3.33 86.8 9.07 1823813. 74
3 Subtropic conifer leaf forest 516386 2.63 68.82 12.87 6645887. 82
4 Conifer-broadleaf mixed leaf forest 226319 3.20 80.63 10. 88 2462350. 72
5 Temperate larix-broad mixed forest 2495999.28 2.66 78.75 9. 42 23512313. 22
6 Subtropic larix-broad mixed forest 270067 3.11 80.14 11.10 2997743.72
7 Subtropic bambus forest 49081.1 2.83 73.45 13.10 642962. 41
8 Temperate larix Shurb 918535 3.20 80.63 8. 71 8000439. 85
9 Subtropic larix shurb 1051846 2.89 64.68 9. 47 9960981. 62
10 Subpinus shurb 11581.8 3.61 79.56 9.65 111764. 37
11 Meadow grassland 12205.8 3.40 80.63 7.25 88492. 05
12 Temperate brushwood 517376 3.27 80.15 7. 44 3849277. 44
13 Subtropic brushwood 677530 2.89 70.38 8. 24 5582847.21
14 Littery meadow 39033.155 3.61 80.15 7.77 303287. 61
15 Temperate loess fruiter 7575.19 3.61 73.45 10. 24 77569. 95
16 Temperate shatter fruiter 10284 3.61 65.11 10. 27 105616. 68
17 Temperate wei-pan fruiter 637.52 3.89 67.06 10. 55 6725. 84
18 Temperate country fruiter 355648 3.40 62.95 10.51 3737860. 48
19 Plain fruiter 599854 3.04 51.38 9.41 5644626. 14
20 Qinba fruiter 670281 2.83 64.68 9.61 6441400. 41
s B s
NPP 13.10t/(hm?® « a) s 9.4~12.8 t/(hm® + a), 9.0~
11.3 t/(hm* « a), 9.4~10.5 t/(hm* « a), 8.7~9.6 t/(hm* + a), 7.2~
8.7 t/(hm? « a) . NPP : > > > ;
s 0. 83t
0. 85t, 0. 76t,
0.43t, = = .
NPP o
N N N . , 45.4X10°t,  54.8%,
18.1X10%, 21.8%., 9.8X10°%, 11.9%, 9.6x10°%t, 11.6%.
, , 23.5X10°, 28.3%;
s 9.9X10%, 12.0%; s 5.58 X 10%,
6.7%; , 5.6X10°t,  6.8%.
NPP B s 1000m
. 9.6t/(hm? « a); 1000~1300m s
11.1 t/(hm? » a), 1. 4t/(hm?® « a); 1300~2400m s
10. 8 t/(hm® » a); 2400~3200m s 10.7 t/(hm? * a); 3200~
3400m s 9.6 t/(hm* + a);3400~3700m s 7.23
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Table 2 Net primary productivity value of different vegetation types in QinBa Mountains
No. Vegetation type (hm?) (}In\/rrtzp-l(:) . v . 'l‘otalii?ﬁfﬂ
Area Corl  Unit value

1 Frigid conifer leaf forest 77649.3  10.73 7.19 2548.02  197851581. 14

2 Temperate zone conifer leaf forest 201082 9.07 6.08 2054.37  413097431.59

3 Subtropic conifer leaf forest 516386  12.87 8.62 3057.62 1578911128.55

4 Conifer-broadleaf mixed leaf forest 226319  10.88 7.29 2585.01  585035972. 91

5 Temperate larix-broad mixed forest 2495999. 28 9.42 6. 31 2238.79 5588008244.07

6 Subtropic larix-broad mixed forest 270067  11.10 7.43 2636.14  711934691. 45

7 Subtropic bambus forest 49081. 1 13.10 8. 78 3111. 31 152706320. 92

8 Temperate larix shurb 918535 8.71 5.83 2068.01 1899534972. 68

9 Subtropic larix shurb 1051846 9.47 6. 34 2249.62 2366251694. 83

10 Subpinus shurb 11581. 8 9.65 6.46 2291. 87 26543968. 38
11 Meadow grassland 12205. 8 7.25 4. 86 1720. 65 21001946. 39
12 Temperate brushwood 517376 7. 44 4.99 1768.55  915002737.92
13 Subtropic brushwood 677530 8. 24 ko 57 1958.35 1326841553.03
14 Littery meadow 39033. 155 =y 5.21 1846. 87 72089084. 91
15 Temperate loess fruiter 7575.19 10. 24 6. 86 2433.53 18434421. 82
16 Temperate shatter fruiter 10284  10.27 6. 88 2439. 20 25084681. 38
17 Temperate wei-pan fruiter 637.52  10.55 7.07 2506. 59 1598001. 26
18 Temperate country fruiter 355648  10.51 7.04 2497.16 888110670. 98
19 Plain fruiter 599854 9.41 6. 31 2237.08 1341918387.05
20 Qinba fruiter 670281 9.61 6. 44 2283.20 1530387590. 04
Total 8708971. 145 19660345081. 28
2 ) 8. 7X10°hm”* 56. 910t .
355.5 196.6x10% NPP 2335.8 /(hm® - a),
, NPP 6.08~8.78t/(hm” + a), 2054~
3111 /(hm* - a), 2387 /(hm® « a); NPP 6.3~7.1t/(hm?* « a),
2237~2499  /(hm® + a), 2335.8 /(hm® - a); NPP 5.8~6.5t/(hm” « a),
2068~2249  /(hm® « a), 2165.7  /(hm?® « a); NPP 4.8~5.5t/(hm?* -
a), 1720~1958 /(hm® - a), 1873.7 /(hm® + a),
s 107.6X10% 54.7%, s
55.9X10% . 28.4%; 42.9X10° | 21.8%, .
23.7X10% | 12.0%; 22.7X10% | 11.57%, s 13. 410"
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. 6.8%; 23.4X10% | 11. 8%, . 13.2X10° | 6.7%.
5
) 8. 7X10°hm?* , CO, H,O
, 82. 8 10°% . 56. 9 10% . 196. 6 10° ,
8.0%, )
. . 450.68  hm®, 51.7%,
198.2  hm®*, 21.8%., 124.6  hm®, 14.3%; .
45.4X10°,  54.8% . 18.1X10°, 21.8%., 9.8X 10, 11.9%;
, 107.6 X 10% | 54.7%, 42.9Xx10% |
21.8%, 23.4X10% | 11. 8%, .
, . 2000
, 37.05 % .
3.29 . 1. 36
; ) 37495 . g
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