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Impact factors and model comparison of summer stomatal conductance of six

common greening species in cities of Northern China
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Abstract Two common-used simulation modes of stomatal conductance the Ball model and the Jarvis model and the
artificial neutral network ANN were employed to simulate the dynamics of summer stomatal conductance of six common
greening species in cities of northern China. Results show that the Ball model is the best one for the simulation of
Chaenomeles speciosa and Sophora japonica and the Jarvis model is the best for the simulation of Magnolia liliflora while
the ANN model is the best one for the simulation of Prunus yedoensis Forsythia viridissima and Cercis chinensis. This
indicated that the ANN model could improve the simulation of stomatal conductance. The multiple regression and sensitivity
analysis show that PAR is the most important and sensitive factor of the stomatal conductance in summer while Ta is the

most not sensitive one.
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Table 1 Fitting parameters of Jarvis model and Ball model for six different greening species
Jarvis Jarvis model Ball Ball model
Species a a a; a, as ag b VPD, &
C. speciosa 2.32 33037.65 4.05 -250.91 3665.88 56.15 17007.79 4.24 93.41
M. liliflora 54.37 20.06 0.36 -21.67 312.16 1.05 2306. 16 —2444872 17.95
S. japonica -1.38 -8.82 0.09 -1.25 -23.00 -0.12 338908. 52 0.25 36.91
P. yedoensis 73.49 14. 65 0.17 -10.75 162.13 0.89 1556.97 —3125423.35 32.46
F. viridissima  —11.96 -13.65  0.11 -6.44 9291  -0.39 1758.27  —11221415.90 12.72
C. chinensis -9.97 -0.25 0.07 -1.46 -12.70 -0.08 1705.63 —-83631863. 87 51.35
3 g, 2
3 Shapiro-Wilk Ball
P <0.05 P <0.01
2.2
3 1 3
2.3
2 3 1 3
Ball
Shapiro-Wilk Ball Jarvis
Shapiro-Wilk
Ball
ANN
ANN
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Table 2 The percentages of the observed stomatal conductance that could be explained by three models and the correlation coefficients between

observed and predicted stomatal conductances by the nonlinear estimation of six different greening species

Jarvis Jarvis model

Ball

Ball model

ANN

ANN model

Species Percentage of R Percentage of R Percentage of R
explained variance explained variance explained variance
. . 41.93% ** 0.65*" 57.13% *** 0.76 " 61.23% *** 0.73 "
C. speciosa
M. liliflora 46.80% 0.68 67.36% 0.82 68.45% 0.84
. . 1.96% 0.14 59.87% *** 0.77"** 66.01% *** 0.83 "
S. japonica
. 49.05% *** 0.70 "~ 43.29% ** 0.66 " 82.66% *** 0.87 "
P. yedoensis
e 17.72% * 0.42* 56.06% *** 0.75"** 82.71% *** 0.90 ***
F. viridissima
L. 1.44% 0.12 26.17% ** 0.51* 75.82% *** 0.84 """
C. chinensis
level of significance * * % P <0.001 * % P <0.01 =* P <0.05 F
t The test of the significance level for the percentage explained by the model was F test while the test of the significance level for the correlation

coefficient was ¢ test

3 6

Table 3 The percentage of the observed stomatal conductance that three model could explain and the correlation coefficient between observed

and predicted through the nonlinear estimation of three different greening species

Jarvis Jarvis model

Ball

Ball model

ANN

ANN model

Species Percentage of R Percentage of R Percentage of R
explained variance explained variance explained variance
. 50.52% *** 0.71 " 51.65% *** 0.72"** 40.03% * * 0.82""
C. speciosa
M. liliflora 41.14% *** 0.64 """ 33.48% *** 0.58 " 40.48% *** 0.54
L. . 5.91% -0.24 50.28% *** 0.71"** 56.56% *** 0.31"
S. japonica var.
. 26.08% ** 0.51** 18.51% = 0.43* 69.36% *** 0.70 ***
P. yedoensis
e 7.97% 0.28 51.73% *** 0.72"** 81.12% *** 0.77 "
F. viridissima
L 11.96% -0.35 59.54% *** 0.77"** 79.35% *** 0.81 """
C. chinensis
level of significance * * % P <0.001 * * P <0.01 =* P <0.05 F
t The test of the level of significance for the percentage explained by the model is F test while the test of the level of significance for the correlation
coefficient is ¢ test
2.4
STATISTICA
PAR P <0.001 Ta P <0.001 F F 2198 =23.271 P <
0. 001 PAR P <0.001 Ca P <0.001 VPD P <0.05
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F F 4 184 =24.622 P <0.001 PAR P <0.001
Ca P <0.001 F 2 186 =43.119 P <0.001 PAR P <0.001
Ca P <0.05 VPD P <0.05 F F 4 184 =22.368 P <0.001
PAR P <0.001 Ta P <0.001 F F 3 185 =47.570
P <0.001 PAR P <0.001 PAR P <0.001 Ca P <0.05
F F 4192 =39.314 P <0.001
BPN 12 13 20
4 PAR > Ca >VPD > Ta 4
VPD > Ca > PAR > Ta 4 PAR > Ca >
PAR > Ta 4 VPD > Ca > PAR > Ta 4
Ca > PAR >VPD > Ta 5 PAR > Ca > VPD
> Ta
3
Jarvis 6 Jarvis
Jarvis
Jarvis 1
Ball
Ball
4
2 PAR
Jarvis
PAR Ta
BP Jarvis
1 ANN
ANN 23 ANN
33
Kolmogorov 3
n 2n+ 1 m ' 2x4+1=
691069
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Fig. 1 Scatter plots of observed stomatal conductance and predicted stomatal conductance of Ball model Jarvis model and ANN model
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