Statistical supplement for Zhang et al. 



Data file: “reefresilience_data_final.csv”

1) check variance inflation factors (VIFS of continuous predictors):
[image: ]

Richness and blcc are not related:
[image: ]

And blcc does not vary among regions:
[image: ]

2) Explore decline data:
[image: ][image: ]


Sqrt transformed data appears more normal. 


3) Is richness related to post-disturbance coral cover loss (sqrt-transformed decline)?

Model 1: full decline model with all five covariates
[image: ][image: ] 

Model 2: reduced model without disturbance and region
[image: ][image: ]


Compare Model 1 and 2 (fit does not differ based on comparison of AIC)
[image: ]


Model 3: only richness and blcc included as covariates
[image: ][image: ]




Adding interaction terms did not improve model fit (and terms were not significant, e.g., depth x disturbance), e.g.;

[image: ]


4) Explore recovery data:
[image: ][image: ]

Raw data are very skewed with a fair number of very low values. Log transformed data appears more normal. 

5) Is richness related to recovery? 

Model 4: full recovery model on log transformed recovery rate with all five covariates
[image: ][image: ]

Model 5: without disturbance and region
[image: ][image: ] 

AIC of model 4 is significantly lower than that of model 5:
[image: ]
Model 6: without depth, disturbance, and region (only richness as a covariate)
[image: ]
[image: ] 

Richness effect becomes significant but AIC goes up. 




Below are versions of the two main figures in the manuscript with transformed response variables plotted instead of raw data.  


[bookmark: _GoBack][image: Macintosh HD:Users:johnbruno:Dropbox:JB:Manuscripts:Coral Reef papers:Reef resilience ms:Revision 1:from Stacy:Figures 12.27.13:3d sqrtdecline plot.jpg]
















3-D scatter plot of the relationship between coral community richness, coral loss (Sqrt net change in absolute percent cover in response to disturbance) and initial coral cover. Dashed lines represent the regression plane, and point coloration represents region.

[image: Macintosh HD:Users:johnbruno:Dropbox:JB:Manuscripts:Coral Reef papers:Reef resilience ms:Revision 1:from Stacy:Figures 12.27.13:log Recovery plot no line.jpg]
















Scatter plot of the relationship between log post-disturbance recovery of coral cover and estimated coral species richness.
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m(formula = blcc ~ region, data = d)

Residuals:
Min  1Q Median  3Q  Max
-37.15 -14.47  0.18 12.94 40.99

Coefficients:
Estimate Std. Error t value Pr(>Itl)
(Intercept) 34.375 8.490  4.049 0.000191 ***
regionE. Pacific ~ 16.385  13.423 1.221 0.228317
regionlndian Ocean 21.071  10.264 2.053 0.045663 *
regionh. Pacific  12.877 9.355  1.376 0.175220

Signif. codes: @ ‘***’ 0.001 **’ 0.01 *’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 20.8 on 47 degrees of freedom
(31 observations deleted due to missingness)

Multiple R-squared: 0.08468, Adjusted R-squared: ©.02625

F-statistic: 1.449 on 3 and 47 DF, p-value: 0.2405





image4.png
Frequency

15

10

Histogram of sqrt(d$decline)

sqrt(dSdecline)

10




image5.png
Frequency

15

10

Histogram of d$decline

T T T
20 40 60

d$decline

80




image6.png
Residuals vs Fitted

-
ots
o~ o o
- o °
. ° o g
g o oo
k) %
-2 °
o ° °
- 520
' 82°

Fitted values
n(sqrt(decline) ~ richness + maxdepth + disturbance + region




image7.png
Im(formula = sqrt(decline) ~ richness + maxdepth + disturbance +
region + blcc, data = d)

Residuals:
Min 10 Median Q. Max
-3.2223 -0.5843 0.1234 0.7130 2.4264

Coefficients:
Estimate Std. Error t value Pr(>Itl)
(Intercept) 1.918542  0.950077 2.019 0.0514 .
richness 0.001365 0.005020 ©0.272 0.7873
maxdepth 0.002049  0.031143  0.066 ©0.9479

disturbanceCOTS ~ 0.256711 0.62709 0.409  0.6851
disturbanceStorn  -0.372816  0.553322 -0.674 0.5050
regionE. Pacific -1.251584 0.903200 -1.386 0.1749
regionlndian Ocean 0.596115 1.369221 0.435 0.6660
regionh. Pacific -0.049297 1.767859 -0.028 0.9779
blec 0.066746  0.009451  7.062 3.72e-08 ***

Signif. codes: @ ‘***’ 0.001 **’ 0.01 *’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 1.216 on 34 degrees of freedom
(39 observations deleted due to missingness)

Multiple R-squared: ©0.6993, Adjusted R-squared: ©.6286

F-statistic: 9.885 on 8 and 34 OF, p-value: 5.624e-07

> AIC(slml)
[1] 148.7728
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m(formula = sqrt(decline) ~ richness + moxdepth + blcc, data = d)

Residuals:
Min 10 Median Q. Max
-3.7670 -0.6949 0.2345 0.7837 1.5028

Coefficients:
Estimate Std. Error t value Pr(>Itl)
(Intercept) 1.053220 0.715039 1.473 0.1488
richness  0.003473 0.001502 2.312 ©.0261 *
maxdepth  0.013527 0.026222 0.516 0.6089
blec 0.067186  0.009284  7.237 1.02¢-08 ***

Signif. codes: @ ‘***’ 0.001 **’ 0.01 *’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 1.259 on 39 degrees of freedom
(39 observations deleted due to missingness)

Multiple R-squared: ©.6308, Adjusted R-squared: 0.6024

F-statistic: 22.21 on 3 and 39 OF, p-value: 1.492e-08

> AIC(model2)
[1] 147.6036
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Model 1: sqrt(decline) ~ richness + maxdepth + disturbance + region +

blec
Model 2: sqrt(decline) ~ richness + maxdepth + blcc
Res.Df  RSS Df Sum of Sq F PrGF)

1 34 50.302
2 39 61.769 -5 -11.468 1.5502 0.2006
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Im(formula = sqrt(decline) ~ richness + blcc, data

Residuals:
Min 1Q Median 3Q Mo
-3.4404 -0.6864 0.3084 0.8442 1.6409

CoefFicients:
Estimate Std. Error t value Pr(>Itl)
(Intercept) 1.185479  0.589893 2.010  0.0501 .
richness  0.003209 0.001375 2.334 0.0239 *
blec 0.065796  0.008631  7.623 8.22e-10 ***

Signif. codes: © ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 <. 0.1’ 1

Residual standard error: 1.28 on 48 degrees of freedom
(31 observations deleted due to missingness)

Multiple R-squared: 0.585, Adjusted R-squared: 0.5677

F-statistic: 33.83 on 2 and 48 DF, p-value: 6.818e-10

> ATC(model3)
[1] 174.8277
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m(formula = sqrt(decline) ~ richness + maxdepth + disturbance +
region + blcc + naxdepth: disturbance, data = @)

Residuals:
Min 10 Median 3Q Mo
-3.1526 -0.4%02 0.1051 0.5816 1.9167

Coefficients:

Estimate Std. Error t value Pr(>Itl)
(Intercept) 2.4609243 1.0475558 2.349  0.0252
richness 0.0004176 0.0050955 ©0.082  ©0.9352
maxdepth -0.0433100 0.0479382 -0.903 0.3730
disturbanceCoTs -1.9171893 2.7646392 -0.692 0.4941
disturbancestorn 9467010 0.7346137 -1.289  0.2067
regionE. Pacific 4848693 0.9305200 -1.59  0.1204
regionIndian Ocean 1.0953862 1.4331249 0.764 0.4503
regionh. Pacific 0.1864869 1.7842291 ©0.105 ©0.9174
blec 0.0658240 0.0094935  6.934 7.5e-08

maxdepth:disturbanceCOTS ~ 0.2349796 0.2809429  ©0.836  0.4091
maxdepth:disturbanceStorm 0.0682010 ©0.0573893 1.188  0.2434

Signif. codes: @ ‘***’ 0.001 **’ 0.01 *’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 1.218 on 32 degrees of freedom
(39 observations deleted due to missingness)

Multiple R-squared: 0.7161, Adjusted R-squared: ©.6274

F-statistic: 8.073 on 10 and 32 OF, p-value: 2.491e-06

> AIC(slm)
[1] 150.2995
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Im(formila = log(rec.rate + 1) ~ richness + maxdepth + disturbance +
region + pdcc, data = d, na.action = na.omit)

Residuals:
Min 10 Median 3Q Mo
-0.9278 -0.3900 0.1416 0.3027 1.0215

Coefficients:
Estimate Std. Error t value Pr(>Itl)

(Intercept) 1.6517081 0.3144495 5.253 3.95e-06 ***
richness. -0.0006794 0.0011473 0.557
maxdepth -0.0198394 0.0118564 0.101
disturbanceCOTS ~ 0.2633932 0.2763911 0.346
disturbanceStorn  -0.2805387 0.2209925 0.211
regionE. Pacific -0.3725881 0.3204998 0.251
regionlndian Ocean ©.2629683 0.3524299 0.459
regionl. Pacific ~ 0.3555110 0.4747745 0.458
0.133

pdcc -0.0100870 0.0065991

Signif. codes: © *** 0.001 **’ 0.01 *’ 0.05 ‘.’ 0.1 ¢’ 1

Residual standard error: ©.5811 on 45 degrees of freedom
(28 observations deleted due to missingness)

Miltiple R-squared: ©.3749, Adjusted R-squared: 0.2638

F-statistic: 3.374 on 8 and 45 OF, p-value: 0.004106

> ATC(model4)
[1] 104.7726
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Im(formula = log(rec.rate + 1) ~ richness + maxdepth, data = d,
na.action = na.omit)

Residuals:
Min 10 Median 30 Max
-1.16686 -0.53040 0.06141 0.44700 1.22962

CoefFicients:
Estimate Std. Error t value Pr(>Itl)
(Intercept) 1.1473261 0.2725731 4.209 0.000104 ***
richness  0.0012103 0.0006403 1.890 0.064424 .
maxdepth  -0.0172921 0.0119297 -1.450 0.153319

Signif. codes: © ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 <. 0.1’ 1

Residual standard error: 0.6356 on 51 degrees of freedom
(28 observations deleted due to missingness)

Multiple R-squared: 0.1525, Adjusted R-squared: 0.1193

F-statistic: 4.589 on 2 and 51 DF, p-value: 0.01471

> ATC(modelS)
[1] 109.2124




image20.png
Model 1: log(rec.rate + 1) ~ richness + maxdepth + disturbance + region +
pdcc
Model 2: log(rec.rate + 1) ~ richness + maxdepth
Res.Df  RSS Df Sumof Sq  F PrG>F)
1 4515.195
2 5120.602 -6 -5.4074 2.669 0.02661 *

Signif. codes: © “***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ' 1
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Im(formula = log(rec.rate + 1) ~ richness, data = d, na.action = na.omit)

Residuals:
Min 10 Median 30 Max
-1.26662 -0.53113 0.04502 0.40833 1.37643

CoefFicients:
Estimate Std. Error t value Pr(>Itl)

(Intercept) 0.8328806 0.1808826  4.605 2.55e-05 ***

richness  0.0015546 0.0006087 2.554 0.0135 *

Signif. codes: © ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 <. 0.1’ 1
Residual standard error: 0.6556 on 54 degrees of freedom

(26 observations deleted due to missingness)
Miltiple R-squared: 0.1078, Adjusted R-squared: 0.09127
F-statistic: 6.524 on 1 and 54 DF, p-value: 0.0135

> ATC(mode16)
[1] 115.5991




image23.jpeg
10

Sqrt Decline (%)

,’fl””/
- / /
- / /
- /! e ! / /
= / / / / /
T~ / / / / / /
/ / / / y =7
/ / / /® -/ /
/ / / _/,"’fo' / /
/ / /o — o 7 4 / /
/ L =="7 / ’e, / /
L -7 / o—. o L / /
/ / / / ® 9 A
/ / / / A /
/ / / o/ —=F" / /
/ I _Pr - / / / -
/e Hoc=a4"""1 o0/ e |1 / * E. Pacific
/ — =1 / / / / / p
877 / P / / / e Caribbean
@ P .
& wy o T ¢ ® |ndian Ocean
/ / _L--®T e / / e \W. Pacific
! el A-="T1 § 4 / /
,/,—’L/ /! e ! / L
L——T"a/ /! e ] o/ / /
/ / / / lg_ 187
/ / /= /
/ / / =~ ey [ 100
/ /-7 7 / /
s 4 / /1 ® / /
E 7 / o /& / 80
/ / 7 / il
/ / / e 60 °\°\
7 7 L= K\
/ _L-=" 46
A= 40 C)o
S
20 ,,\\\’b
O
: : : = 0

200 300 400 500 600
. -1
Richness (spp ha™')




image24.jpeg
Recovery (log % yr'1)

15 20 2.5

0.0 05 1.0

Caribbean

4 |ndian Ocean

e E. Pacific + W. Pacific
L 2
[ | A
*
o . .3
A Ps *
" "
‘2
® - ¢ = A’. L 2
‘ . a* !
B A
3 A
» A
[ [ [ [ [ [
0 100 300 500

Richness (spp ha'1)





image1.png
> corvif(predictors)
Correlations of the variables

maxdepth blcc  richness
maxdepth 1.00000000 0.05952563 -0.3891535
blec 0.05952563 1.00000000 ©.1538858

richness -0.38915346 0.15388576 1.0000000

Variance inflation factors

GVIF
maxdepth 1.199106
blec  1.042193
richness 1.223838
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Call:
n(formula = blcc ~ richness, data = d)

Residuals:
Min  1Q Median  3Q  Max
-39.20 -17.43  1.52 16.56 38.84

Coefficients:
Estimate Std. Error t value Pr(>Itl)

(Intercept) 43.34902  7.54796 5.743 5.81e-07 ***

richness  0.01551  0.02265 0.685  0.497

Signif. codes: @ ‘***’ 0.001 **’ 0.01 *’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 21.19 on 49 degrees of freedom
(31 observations deleted due to missingness)
Multiple R-squared: ©0.009475, Adjusted R-square
F-statistic: ©.4687 on 1 and 49 DF, p-value: 0.4968

-0.01074
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