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Fig. 1  Location of the Zagunao basin, China
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Tab.1 Basic information of the sampling plots

RfEe sy Fl/a CFHME/em ERE/m 4R/ m Wegg/(°)  RHUREE/em JEFEFUREE/mm IR R %
SEAAH 32 15.2 9.9 3439 21 72 10.8 13
RME 65 32.0 20.5 4110 46 100 20 40
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Tab.2 The grading assignment table of the site factors
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Tab.4 Rotated factor matrix of the research
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Tab.5  Site types of spruce plantation in the Zagunao basin
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Fig.2 Spatial distribution of site types of spruce plantation in the Zagunao basin
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Tab.6  Site quality score of spruce plantation
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2245 (<15°) Xy 1.816 0.936 1.939 0.057 0. 406 2.465
Rk (16° ~25°) Xy 0
W
B (26° ~35°) Xo -0.354 0.875 -0. 404 0.687 0.517 1.933
Y (=36°) Xy 2.882 1.242 2.320 0.024 0.557 1.794
PR3 X3 2.277 1.528 1.490 0.141 0.699 1.431
2 P B X3 0
Heia)
L[ X3 -1.713 0.727 -2.355 0.022 0.573 1.746
[5E7 Xz -0.705 1.037 -0.680 0.499 0.395 2.533
i Xy -2.195 0.916 -2.397 0.019 0.777 1.287
e fr 228 Xp -0.545 1.071 -0.509 0.613 0.384 2.602
T Xus 0
<2 cm X5, -5.360 1.919 -2.793 0.007 0.583 1.714
OB T L 2~4.9 cm X5, -0.122 1.053 -0.116 0.908 0.698 1.432
=5 cm Xs3 0
i 12 <40 cm Xe1 3.585 1.554 2.306 0.024 0.547 1.827
2R i+ 241 ~80 cm Xe> 0
JE 42 >80 em Xes 1.067 1.178 0.906 0.368 0.223 4.480
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T L b I A X7, 0
PRk Xo -2.628 0.837 -3.140 0.003 0.508 1.970
4y Xgy -2.264 0.839 -2.699 0.009 0.653 1.531
rhiffy Xg 0
e
biie 7 X3 5.176 0.883 5.859 0. 000 0.524 1.907
TR Xgs 10.010 2.051 4.881 0. 000 0.757 1.321
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Tab.7 Site quality evaluation grades of spruce plantation
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Fig.4 Spatial distribution of site quality grades for spruce plantation in the Zagunao basin
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b. Sichuan Giant Panda National Park Observation and Research Station, SAF, Aba Tibetan and Qiang Autonomous Prefecture 623006,
Sichuan, China; c. Wolong Forest Ecology Observation and Research Station of Sichuan Province, SAF, Aba
Tibetan and Qiang Autonomous Prefecture 623006, Sichuan Academy of Forestry Sciences (SAF) , Sichuan, China)

Abstract; A proper classification of forest site types and objective evaluation of the quality of the sites are
prerequisites for achieving targeted improvement of forest quality and are also the basis for refining forest
management. However, there were severely disputes over forest site classification and quality evaluation, mostly
because of inconsistent regional standards and incomplete evaluation frameworks, necessitating further exploration
these issues in concert with regional geo-enviornment features.

In this study, it took artificial forest of spruce ( Picea asperata) in the Zagunao basin in the upper reach of the
Miniiang River, western Sichuan, China as research target. Several methods such as principal component analysis
(PCA) and Quantification Theory I were used to complete the investigation.

(1) Soil layer thickness, elevation, and slope aspect were major site determinants of spruce plantation
growth. In combination with different site factors, spruce plantation could be divided into two major site type groups
and 18 distinct site types. In the Zagunao basin, there existed 13 site types of spruce plantations, which primarily
distributed on sunny or semi-sunny slopes with moderately deep soils (41 —80 cm) at high elevations (3200 -
4200 m).

(2) The forest site qualities of spruce plantations in the Zagunao basin were predominantly rated as good or
moderate grades, accounting for 93% of the total. High-quality sites were primarily found in mid-elevation
(2400 —3200 m) zones with shallow soils ( <40 cm) on sunny or semi-sunny slopes.

(3) Overall, the site qualities of spruce plantations were generally at a medium or above level, indicating
considerable potential for improvement on forest productivity. For Class II sites, concerted efforts should be made
on cultivating water conservation forests while also considering forest carbon sequestration functions. For Class I1I
sites, emphasis should be placed on the development of soil and water conservation forests.

This study provides a scientific foundation and technical support for the sustainable management and quality

improvement of spruce plantations in the mountainous regions of western Sichuan, China.
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