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Abstract: [Objective] Site quality evaluation is an important foundation for forest management planning
and decision-making. This article introduces the potential productivity of stand volume by establishing a
stand volume growth model to evaluate the site quality of broadleaved mixed forest in the Xiaoxing’an
Mountains of northeastern China, providing a scientific basis for predicting forest growth and harvest, forest

management planning, and sustainable management in the region. [Method] Using data from the two
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consecutive inventory periods of the Xiaoxing’an Mountains broadleaved mixed forest in Heilongjiang
Province from 2010 to 2015, a model for average tree height and volume growth of the forest stand was
established. Site levels were classified, and potential productivity of each site level for broadleaved mixed
forest stands was calculated. We evaluated the actual condition and potential improvement space of the
current aged stand based on the difference between actual productivity of the forest and its potential
productivity for accumulation. [Result] (1) The fitting effect of volume growth model of broadleaved
mixed forest in the Xiaoxing’an Mountains was good, and the range of potential productivity at the baseline
age of forest was between 3.87—6.10 m*/(ha-year). The average improvement space of broadleaved mixed
forest ranged from 50.78% to 62.97%, and gradually increased with decrease of site level. (2) The potential
productivity of broadleaved mixed forest in Xiaoxing’an Mountains gradually decreased with increase of
stand age, and eventually tended to flatten out. The difference between realized productivity and the
potential productivity gradually decreased with increase of stand age. (3) The potential productivity and
realized productivity of each age group showed a decreasing trend with decrease of site grade. Forests with
moderate site quality accounted for 77.24% of total sample size, and potential productivity of each site grade
was always greater than the realized productivity. [Conclusion] The potential productivity of stand volume
can serve as an indicator for site quality evaluation of broadleaved mixed forest in the Xiaoxing’an
Mountains. For the broadleaved mixed forest in Xiaoxing’an Mountains, stands at the initial stage of
development within various site classes exhibit greater potential productivity of stand volume compared with
those nearing maturity, and the potential for improvement in stand productivity is also larger. As site quality
decreases, the scope for stand improvement gradually expands. Therefore, differentiated management
measures should be adopted based on stand development stage and site conditions, with emphasis on stands
of medium site quality. Priority should be given to tending of middle-aged and young forests to enhance
overall stand productivity.

Key words: site quality evaluation; potential productivity; realized productivity; broadleaved mixed forest
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Tab. 1 Stand data of broadleaved mixed forest in Xiaoxing’an Mountains

F/(m*hm™

e
16T Index Volume/(m*-ha™)

RE2ES

Mean age/year

B EFREU (B -hm ™)
Density index/(plant-ha ")

T
Mean tree height/m

#x K{H Max. value 247.11 100
#¢/)ME Min. value 11.65 15
F34{H Mean 112.79 44

FrifEZ SD 51.44 15

1974.47 22.8
277.59 6.1
1051.42 13.7
367.94 3.0
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Tab. 2 Stand average height and average age model

7 Model ik 3 Expression
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Richard H=a(l _e—cT)b
Hossfeld H=—2

ose T 1rbT
Logisti “
isti -4
oBIsHe 1+be~T
Gompertz H=age b

TE: H RO PRI TR )RR as bAICNBE B4, Notes: H,
average stand height; T, average stand age; a, b and ¢ are model parameters.
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Tab.3 Dummy variable setting

AP & Variable

SRS
Site class

X y z v

1 0 0 0 0

2 0 0 0 1

3 0 0 1 0

4 0 1 0 0

5 1 0 0 0

Hexs ys 2o vIRRWMAR 24, 3580 22 MR (P < 0.05) . Note: x,
v, z, and v represent dummy variable parameters, all of which pass
significance test (P < 0.05)
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Tab. 4 Fitting of tree height curve for broadleaved
mixed forest

He ) LK Fitting accuracy

Model R RMSE
Korf 0.3359 2.4415
Richard 0.333 4 2.4459
Hossfeld 0.328 4 24552
Logistic 03351 24429
Gompertz 0.3305 24514
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Tab. 5 Parameters of site class index curves

SR

Site class a : ¢
1 25.63 7.76
2 22.82 8.55
3 20.32 9.33 0.85
4 18.09 10.11
5 16.11 10.90

VE:as by X NR2HIFEAI S $ . Note: a, b, and ¢ correspond to the
model parameters in Tab. 2.
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Tab. 6 Parameter estimates for growth model of volume
by each site class for broadleaved mixed forest

S ARG

Site class “ b < a
1 880.20
2 803.71
3 720.70 0.001 7 1.44 0.71
4 637.10
5 558.80

VEiaps b o'y dNEKBRIZHL. Notes: ay, b', ', d' are growth model
parameters.
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Tab. 7 Potential productivity of stand volume at basic age of 30 years

SRS BREBEA)/(m’ hm P a™) ERE/(m* hm™) RN
Site class Potential productivity of volume/ (m*-ha™'-year ') Volume/ (m*-ha™") Sample size
1 6.10 294.79 47
2 5.56 269.17 148
3 4.99 241.37 152
4 4.41 213.37 114
5 3.87 187.15 75
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Fig. 3 Realized productivity, potential productivity of stand volume and their difference by each site class in broadleaved mixed forest
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