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Table 1. List of plant species in the studied areas of Nour Forest Park.

ke b

Scientific name AJ.; . @«Lp r AJ.;
Species Scientific name Species
Crataegus microphylla C. Koch S F Equisetum palustre L. e
Alnus glatinosa L. Sl Ky Oplismenus undulatifoliusP. Beau Ui
Parrotia persica CA May. k! Carex sylvatica Huds. oS
Acer velutinum Bioss. <k Dryopteris filix-mass (L.) Schott. F o
Carpinus betulus L. SR Viola odorata L. Ay
Ulmus minor subsp. minor L=l Sambucus ebulus L. sl
Fraxinus excelsior L. SamS 0L Circaea lutetiana L. i S gl
Pterocarya fraxinifolia Lam. S Glycyrrhiza glabra L. oo e
Populus caspica L. it Vincetoxicum scandens Sommier & Levier. <l 8L 5
Quercus castaneifolia CA May. — s3bads bl Prunella vulgaris L. sz sl
Ficus carica L. Pl Mentha aquatica L. “x
Poa nemoralis L. J&?— s
Salvia glutinisa L. L;lfr‘,f
Polypodium vulgar L. mlies o
Hedera pastuchovii Woron ex. Grossh. wls
Rumex sanguineus L. S
Smilax excels L. S|

(0 S e B S aSLE 5 S T S 5 G O (Komes @l Y Jour
Table 2. The results of correlation between soil organic carbon sink and tree layer species diversity indices.

SRS s, SRS 0B Sl
SP?CICS Pilou evenness Specnes Shanngn Abundance
dominance richness diversity

: : : : . Gro sl s =Y S JTop S s s o b
0363™ 0.201™ -0.108™ 0231™ 0.171™ g S 2SS ois =28

Soil carbon pool weight (0-20 cm)
_ _ _ ol Yomgo) Sl JT 3 oy o b

0.783%* 0.428™ 0223™ 0.168™ i o A5 G P b

Soil carbon pool weight (20-40 cm)
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Table 3. The results of correlation between soil organic carbon sink and herb layer species diversity indices.

SRS ik, OSSR s Sl
SP?CICS Pilou evenness Specnes Shanngn Abundance
dominance richness diversity
. . s Sl =Y ) Sl ] [ .. .
0436 ™ 0.539 * 0.197™ 0.489 ™ 0673 %% A S S s A s 28
Soil carbon pool weight (0-20 cm)
) ) s mle Yeoge) Sl T - Los Sie s b
0.491 ™ 0.586 * 0.468 ™ 0471 0685 xS S s Al s

Soil carbon pool weight (20-40 cm)
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1- Niche-complementary hypothesis
2- S-curve regression model
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Table 4. The results of analyses for non-linear regression functions for monitoring soil carbon stock in

different soil layers.

s S S5 ol
O bo by R AdjR®  SEE AIC
No Regression functions
s % ) Y; = by(Abundance)’ 44.61 0.186  0.522 0.516 0.045 -463.96
N2
% § \ Y, =exp boHL) 3.85 0.091  0.541 0.537 0.044 -467.11
Y 2 Abundance
s >
b3 Al % = by (")’ 4208  0.112 0368 0.359 0.051 -443.03
™ &
A = by
v 3 ¢ Y] :exp[boJr(T)} 3.79 0.063 0421 0.413 0.049 -449.52
0 Y, = by xexp(b Abundance) 22.86 0.21 0.464 0.457 0.028 53451
! Y, = exp| by +(L) 3.32 0.041 0319 0311 0.031 -516.98
Abundance
. 3 v Y, = by(Abundance)” 27.16  0.095 0.399 0.391 0.030 -526.98
5z
9 g b
w £ A Y2:exp[b0+(—,)} 3.29 0.029  0.268 0.257 0.033 -511.94
39 J
2
% = q Yy =bo(J") 2639  0.058 0310 0.295 0.032 -515.94
4 £
} § Ve Y, = by xexp(bJ") 2391 0.107 0337 0.325 0.031 -519.09
Y 3
“ by
W Yzzexp[bo +(B)} 3.32 -0.008  0.584 0.579 0.025 -553.91
VY Y = by(D)? 2977  0.069  0.603 0.598 0.024 -557.41
s Y, = by xexp(b D) 2397  0.531 0.605 0.598 0.024 -557.41
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Table 7. Performance criteria used for predicting soil carbon by the regression models and artificial neural
network models.
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Abstract

Background and Objectives: Considering global warming as a prominent challenge in the world and
based on increase and protection of soil carbon stock in forest ecosystems, optimum monitoring carbon
sequestration in Forests is very efficient to examine an optimal forest management and climate change
parameters in association with variation of soil carbon pool. Therefore, a comprehensive protocol is
needed for developing models with high certainty in relation to soil organic carbon (SOC) stock. Using
the models including comfortably measurable variables with the lowest cost inventory, protective
controlling for carbon pool variations at different soil layers in forest ecosystems can be applicable.
Materials and Methods: This research was conducted in Nour Forest Park as a largest plain forest in
north of Iran. The number of 25 plots with 400 m® was laid out at the three stands (Alder-Ironwood,
Maple- ironwood, Elm-Hornbeam) based on randomized complete block design for measuring plant
biodiversity indices and sampling soil carbon factor at two different soil depths (0-20 cm and 20-40 cm).
Generally, a total of 75 plots were outlined in the forest. Moreover, four micro-plots with area of 1 m” were
nested in the center and corners of each plot for measuring ground vegetation coverage. Measuring the plant
elements and sampling the soils in turns were carried out in summer and early of autumn. Regression
analyses as and simulating the outputs by ANN was used for optimum monitoring soil carbon pool.

Results: The results showed that multiple linear regression including the correlated plant diversity indices
with the SOC stock in different soil depths were valid for estimating the response variables according to
statistical issues such as Akaike information coefficient and variance inflation factor (VIF<10). However,
the mentioned model was not a considerable predictor for the SOC stock in comparison with the other
models. Considering the non-linear regression functions, S-curve model including Abundance of herbal
species was the best predictor for SOC at the soil top layer and log-transformed power model including
species dominance (D) of trees, Abundance of and evenness (J') of ground vegetation was a highly
accurate model for predicting the SOC at the soil mineral layer. Besides, using back propagation
algorithm in the ANN indicated that the SOC stock was predicted with the highest accuracy through
introducing matrix of Abundance and J' with topology of one hidden layer and 15 neurons including
function of Tan-sigmoid. Furthermore, the SOC stock in the soil mineral layer was predicted with the
highest accuracy by adding layer of D to previous matrix input in the network with topology of two
hidden layers and 35 neurons in each layer.

Conclusion: Irrespective of ecological and biological interpretations, an accurate type of mathematic
relationship (real function) between plant biodiversity indices and the studied response variable is dubious
and complicated with marginal certainty and statistical issues such as variance inflation factor. Hence,
ANN application can be a best alternative to traditional models for predicting the response variables.
Subsequently, like the parameters in the traditional models, the topology of each model in ANN is
determining the architecture and efficiency of monitoring the responses in different soil layers.

Keywords: Plant biodiversity, Regression analysis, Artificial neural network, Soil carbon
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