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(structural equation modeling: SEM)
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FAGBH A 4E 30 693652 —EAF5%, 7 AL
0.37%* BD —- AGB 0.37
SM —- AGB -0.24
AN — AGB -0.46
AP —- AGB -0.23
=083 AK —>AGB 0.51

D=t E/I=4

\ STAGBA ] d2 p dy 312 — R A 6%, A~
Byl BD — AN — AGB 0.58 X (-0.46)=-0.2668
BD —» AP — AGB  0.55X(-0.23)=-0.1265
BD — AK — AGB (-0.33)X0.51=-0.1683
0,242+ SM — AN — AGB  0.29 X (-0.46)=-0.1334
AIC=49.42 Fisher's C=11.42 P=0.076 SM —- AP —- AGB 0.17X(-0.23)=-0.0391

SM — AK — AGB (-0.40) X 0.51=-0.204
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0.37+(-0.2668)+(-0.1265)+(-0.1683)=-0.1916
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AGB (-0.24)+(-0.1334)+(-0.0391)+(-0.204)=-0.6165
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AIC=4942 Fisher's C=11.42 P=0.076
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mydata< read.c5v§f11e.choose§)) | g A [ =0 5
tahle(mydatadspecies, mydatasintensity) R RS < < D 1
f1t <- aov(AGB ~ species * intensity,data=mydata) Richness @
twoway <- summary(fit) T';'Og: @ 75
twoway 05
AL AGB @
. : AK_ ® ® 0.25
> twoway height @9 @
Df Sum Sq Mean Sq F value Pr(>F) coverage @ -0
species 1 11567 11567 2.528 0.1190 oH @
intensity 1 29830 29830  6.520 0.0142 * sM @ 0.25
species:intensity 1 4103 4103  0.897 0.3488 ™ @
Residuals 44 201296 4575 -0.5
AN @
Signif. codes: 0 “**’ 0,001 “**' 0.0L “*' 0.05 .’ 0.1 "1 AP @ ik

> 8D @



O FE=ZFE ugr+mLn+ipca

> twoway
Df Sum Sq Mean Sq F value Pr(>F)
species 1 11567 11567 2.528 0.1190 .
intensity 1 29830 29830 6.520 0.0142 * oS Species
species:intensity 1 4103 4103 0.897 0.3488 = @] DU
Residuals 44 201296 4575 Pt JIN
— £ (=] LIU
Signif. codes: 0 “***' 0,001 “**' 0,01 “*' 0,05 ‘.7 0.1° "1 =
>
rERPL23E5%%8 Dim1 (64.5%)
Richness @ d
L '. ® & Cos2 of variables to Dim-1-2
TOC @
AGB @ 05

AK . ® e 06
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lavaan: An R package for structural equation modeling

Y Rosseel - Journal of statistical software, 2012 - jstatsoft.org

... lavaan and how my initial objectives impacted the software design. Next, | illustrate the most
characteristic feature of lavaan: the ‘lavaan ... SEM programs to use lavaan, there must be ...

Y 1R7F DY 3|E #WSIERE: 16708 MHENE FiE 23 PhRA o9
B-FF AR B,

riEcewisESEM: Piecewise structural equation modelling in r for ecology, evolution,
and systematics

JS Lefcheck - Methods in Ecology and Evolution, 2016 - Wiley Online Library

... Here, | present a fully documented, open-source package piecewiseSEM, a practical

implementation of confirmatory path analysis for the r programming language. The package ...
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®piecewiseSEM

BD — AGB BD — AN — AGB
SM — AGB BD — AP —- AGB
AN — AGB BD - AK — AGB
AP — AGB BD - TP —- AGB
AN AK — AGB | I
TP — AGB
AP AGB
model <- psem(
Tm(AGB ~ BD+AK+AN+SM+AP+TP, litter ),
AK TmCAN ~ BD+SM, litter ),
Tm(CAP ~ BD+SM, litter ),
Tm(AK ~ BD+SM, litter ),
P Tm(TP ~ BD+SM, litter ),

(SM%~~%BD)
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Generalizing hierarchical and variation partitioning in multiple
regression and canonical analyses using the rdacca.hp

R package
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% Independent effects (%l)

30

20

0 5 10

TOC AN

hierpart 5 X&BRERA T T T2H

> #RERNE D ERAZRE S
> h1er_part$I.perc
ind.exp.var

TN 2.344309
TP 2.497052
TOC 4.250247
AN 26.258416
AP 6.568495
AK 27.459742
pH 5.081951
SM 20.690535
BD 4.849253

S
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0.075

0.050

Individual effect

0.025

0.000

hierarchical.partitioning

inter

glmm hp o R A 2L AE A ‘:17 TeEZH

intensity
Variables

species

- - - - = - - - - .-

$r squaredGLMM
RZ2m R2cC
[1,] 0.1746512 0.1746512

$hierarchical.partitioning
Individual I.perc(%)

species 0.0220 12.59
intensity 0.0581 33.26
inter 0.0946 54.15

attr(,"class")
[1] "glmmhp"
>
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CCA2 (19.61%)

0.0 0.5
CCAL (4521%)

I} 3 T e

Z g
A

ST

TC
TN
CN
TP
NO3
NH4
AP
AK
pH
Moisture
BD

OO0 OO0 000OO0OO0o

r2 p-value

.40524048
.61575203
.03735918
.36340831
.03708327
.13981037
.85959860
.02638697
.05957245
.12862063
.81756787

0

OO0 00 00 o

.010
.001
.709
.017
. 715
.278
.001
.802
.606
.316
.001



CCA2

0.10

:
E
; E
SubsDens £o0s
M SubstrgjeBarepeat
\
o \
0.00
ont Shr WatrCont Shrub \?:rt::lga‘gzs Topo SubsDens
- 4
I
$Method_Type
o [1] "cca™ "adjr2"
$Total_explained_variation
v [1] 0.371
$Hier.part
N - Unique Average.share Individual I.perc(%)
SubsDens 0.0299 0.0084 0.0383 10.32
watrCont 0.0858 0.0594 0.1452 39.14
Q - Substrate 0.0519 0.0038 0.0557 15.01
i shrub 0.0212 0.0602 0.0814 21.94
[ I \ I I Topo 0.0270 0.0235 0.0505 13.61
-4 -2 0 2 4 attr(,"class™)
[1] "rdaccahp"
CCA1 > plot(mite.cca.hp)

>
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® B AFAFES
Mantel4& & —
Mantel's p # A tibble: 42 x 6
<001 Mantel test Spec env rooprd pd
0 N o <chrs <chrs <dbl> <dbl> <fct>  <fct>
Ji o Plent plant N 0.238 0.013 0.2 - 0.4 0.01 - 0.05
o ca Sl 7 plant P 0,226 0,015 0.2 - 0.4 0,01 - 0,05
1o vo cHEE. / olant K 0.440 0.001>= 0.4 <0.0L
. s mENEE </ e P olant & 0171 0.069 <0.2 = 0.0
—>=04 Fe D.;;.:.g%ﬁ;ﬁf\ plant Mg 0.136 0.14 < 0.2  »>=0.05
Mn O /
4 o -/ g | PIELS 0295 0.003 0.2 - 0.4 < 0.01
B _ Mo |olalolal- mESEE. olant A1 0.387 0.001 0.2 - 0.4 < 0.01
o ot lclmm MMM 0 O 01 <02 D
pH |o | |l|C|o|@E [ |N=REn ® . . . =V,
:°4 Zax 320z PE58ES L plant zn 0.0785 0,223 < 0.2 »= 0.05
n° & # ... with 32 more rows
T #1 Use print(n=...) to see more rows
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#* 2 A & 49SEM
#E T 2
model <- psen(
1m(ANPP WiN+shannon+coverage+stability, mydata ),
N Im(shannon ~ W*N, mydata ),
\:,<“ Im(coverage ~ WiN, mydata ),
. gAY e Im(stability ~ W*N, mydata )
AVATAN _— )
>\A\\ . /'/ #E % T;é: ﬂ ?g %
WN S / summary (model, .progressgar = F)
. AR
plot(model)




O A E=

#3147 ot
model <- psem(
Tmer(SOIL ~ Grazing+ANIMAL + PLANT + BD + (1|Block), mydata ),
Tmer (ANIMAL ~ Grazing+(1l|Block), mydata ),
Tmer (PLANT ~ Grazing+(1|Block), mydata ),
Tmer(BD ~ Grazing+(1|Block), mydata )
)



N

0.10*
|a AT 2 G
2T ZwSEM (a) Lat | Long
Geography
[ 22 R? marginal ='ﬂ.17
RE conditional - 0'99
soc |-0.88***
-0.22*  PDQe 0.79*** Soil TN |0.81*
0.12* | Pcq; | Climate ' properties | c:N |0.13
-0.02 | PWaQp pH | 0.08
R? /nargine1 =0.06 - A® |
R? _onaitionar = 0.85 il - |

0.03

R -0.14* 0.54*** E te
N addition N effect on cosystem
rate @, of Rt type

Ri‘ marginal =0.30
R2 conditional = usa

Fisher's C=999; P=0. 44; df=10
AIC =41.99; BIC =95.77



FEE &A1 E 0 LA, KBE#s A EZAN 5

FAA (FRE. WEFE. ZHEF)

TeZ2MHHAF (8%, PCA. RDA,
CCA. MMk, BX %], manteli i)

SEM



N i
4o #H
PLIFS
3



