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This supplementary material contains:

Table S1: Accuracy and uncertainty of environmental variables from GG products used for the CRSEI. Global; error estimates for each product were not always available. In lieu of these regional error estimates from the literature are given. Note that no units for mean absolute error values and annual mean correlations are given as these are multiplicative metrics opposed to linear metrics of accuracy [1].

Table S2: Region, sites and reef names used for calculating Coral Reef Stress Exposure Score (CRSEI). Latitude and longitude in decimal degrees is included.

Table S3: Variables used for the assessment of coral reef stress. Positive and negative thresholds obtained from the literature, are provided with variable units and threshold references. Whether a threshold is Chagos specific or a global threshold is indicated. Health stressors and stress reinforcers were given values of 0 and 1 for positive (+) and negative (-) thresholds respectively. Stress reducers were given 1 for + thresholds and 0 for – thresholds.

Table S4: Summary statistics for CRSEI scores per region by non-El Niño period (April 2012) and strong El Niño period (April 2016).

Figure S1: Scree plot of PCA of CRSEI stress variables. 


Figure S2: Comparison of CRSEI scores using global and local thresholds for the Chagos Archipelago. Mean Quarterly CRSEI scores from all sites (January, April, July and October) from the Chagos Archipelago, from 01/01/2003 – 31/12/2016 are presented. Solid lines indicate CRSEI scores using global thresholds, and dashed line indicating CSEI scores using regional thresholds. El Niño are highlighted by strength; yellow = weak; moderate = orange; and strong = red. Asterisks note El Niño years where bleaching events occurred during this period.

Table S1: Accuracy and uncertainty of environmental variables from GEE products used for the CRSEI. Global error estimates for each product were not always available. In lieu of these, regional error estimates from the literature are given. Note that no units for mean absolute error values and annual mean correlations are given as these are multiplicative metrics opposed to linear metrics of accuracy [1].
	Variable
	Data source
	Scale
	Accuracy
	Unit
	Reference

	cloud cover
	NOAA CDR PATMOSX
	Regional -Tibetan plateau
	0.93
	annual mean correlations 
	 [2]

	current
	HYCOM: Water Velocity
	Regional - Agulhas
	0.35 m s-1
	Root mean square deviation (RMSE)
	[3]

	depth
	Automated Global Shallow Water Bathymetry

	Global
	1.26 - 1.92 m

	Root mean square deviation (RMSE)
	[4]

	salinity
	HYCOM: Water Temperature and Salinity
	Regional – western Pacific
	0.05 – 0.3 ppt
	Root mean square deviation (RMSE)
	[5]

	SST
	MODIS: Aqua
	Global
	0.350 C at Eq-20N
	Robust standard deviation
	https://oceancolor.gsfc.nasa.gov/atbd/sst4/#sec_4

	wind
	NOAA CDR
	Global
	0.39 m s-1
	Mean wind speed uncertainty
	https://www1.ncdc.noaa.gov/pub/data/sds/cdr/CDRs/Ocean%20Near-surface%20Atmospheric%20Properties/AlgorithmDescription_01B-27b.pdf



Table S2: Region, sites and reef names used for calculating Coral Reef Stress Exposure Score (CRSEI). Latitude and longitude in decimal degrees is included. Those sites removed from the final CRSEI dataset for the PCA analysis are highlighted in yellow. Bikenibeu, highlighted in red, was permanently removed from the analysis as it had no data for multiple variables (current, depth and salinity)

	The British Indian Ocean territory
	

	Site
	Reef
	ID
	Latitude
	Longitude
	Data missing

	Egmont
	Egmont Mid
	EG01
	-6.6434
	71.3581
	NA

	
	Egmont South-east
	EG02
	-6.6782
	71.3967
	NA

	Grand Chagos Bank
	Brothers Middle
	GCB01
	-6.1637
	71.5230
	NA

	
	Brothers South
	GCB02
	-6.1733
	71.5372
	NA

	Peros Banhos
	Ile Diamant
	PB01
	-5.2479
	71.7620
	NA

	
	Ile Diamant Lagoon
	PB02
	-5.2552
	71.7682
	NA

	
	Ile Fouquet
	PB03
	-5.4609
	71.8185
	NA

	
	Moresby
	PB04
	-5.2400
	71.8358
	NA

	
	Ile Petit Coquillage
	PB05
	-5.3394
	71.9791
	NA

	
	Ile Poule
	PB06
	-5.4110
	71.7459
	depth

	Saloman 
	Ile Fouquet
	SA01
	-5.3451
	72.2727
	NA

	
	Ile Jacoby
	SA02
	-5.3539
	72.2478
	NA

	
	

	The Gilbert Islands of the Republic of Kiribati
	

	Site
	Reef
	ID
	Latitude
	Longitude
	Data missing

	Abaiang
	Confusion
	ABG001
	1.8577
	172.8796
	NA

	
	Western reef
	ABG002
	1.8820
	172.8180
	depth

	
	Tebontike
	ABG003
	1.7143
	172.9865
	NA

	Butaritari
	SW Tip
	BUT002
	3.0429
	172.7580
	NA

	
	SW Outer Reef
	BUT003
	3.0731
	172.7468
	depth

	
	NW Tip
	BUT004
	3.2708
	172.6801
	NA

	
	NW Outer Reef
	BUT005
	3.2107
	172.7013
	NA

	South Tarawa
	Teaoraereke
	TRW002
	1.3332
	173.0217
	NA

	
	Bikenibeu
	TRW008
	1.3579
	173.1458
	current, depth salinity

	
	Causeway
	TRW010
	1.3302
	172.9634
	NA

	
	Eita
	TRW011
	1.3570
	173.0790
	NA

	
	

	The central Saudi Arabian Red Sea
	

	Inshore Reef
	Tahla
	IS1
	22.2750
	39.0497
	NA

	
	Fsar
	IS2
	22.2358
	39.0303
	current

	
	Abu Shosha
	IS3
	22.3036
	39.0408
	NA

	
	Shaab
	IS4
	22.2012
	38.9992
	NA

	Midshelf Reef
	Al Fahal
	MS1
	22.2518
	38.9564
	NA

	
	Qita Al-Kirsh
	MS2
	22.4257
	38.9960
	NA

	
	Umm Al Kiethl
	MS3
	22.1686
	38.9408
	NA

	
	Umm Albalam
	MS4
	22.1961
	38.9489
	NA

	Offshore Reef
	Shi’b Nazar
	OS1
	22.3409
	38.8521
	NA

	
	Abu Madafi
	OS2
	22.0766
	38.7751
	NA

	
	Al-Mashpah
	OS3
	22.1117
	38.8425
	NA




Table S3: Variables used for the assessment of coral reef stress. Positive and negative thresholds obtained from the literature, are provided with variable units and threshold references. Whether a threshold is Chagos specific or a global threshold is indicated. Health stressors and stress reinforcers were given values of 0 and 1 for positive (+) and negative (-) thresholds respectively. Stress reducers were given 1 for + thresholds and 0 for – thresholds.

	Stress variable
	Unit
	Global or Chagos specific
	Lower threshold
	Upper threshold
	Reference

	cloud cover
	oktas
	Global
	3.0
	7.0
	[6]

	current
	m/s1
	Global
	0.13
	0.15
	[7]

	depth
	m1
	Chagos
	< 5 or ≥ 30
	≥ 5 - < 15
	[8]

	salinity
	ppt
	Global
	32.0 – 38.0
	< 26.0 or > 45.0
	[9]

	SST
	°C
	Chagos
	24.0
	29.5
	[8]

	SST anomaly
	°C
	Chagos
	0.4
	0.8
	[10]

	SST DHW
	weeks
	Chagos
	4.0
	6.0
	[11]

	SST variability
	°C
	Global
	4.0
	10.0
	[7]

	wind
	m/s1
	Global
	8.0 – 28.0
	< 5.0 or > 33.0
	[7,12]



Table S4: Summary statistics for CRSEI scores per region by non-El Niño period (April 2012) and strong El Niño period (April 2016)

	Region
	Year
	Month
	Mean CRSEI
	Min CRSEI
	Max CRSEI
	sd

	Brazilian province
	2012
	Apr
	0.17
	0.00
	0.22
	0.06

	Brazilian province
	2016
	Apr
	0.14
	0.00
	0.21
	0.06

	Caribbean
	2012
	Apr
	0.14
	0.00
	0.35
	0.07

	Caribbean
	2016
	Apr
	0.17
	0.00
	0.38
	0.08

	Central Indian Ocean
	2012
	Apr
	0.15
	0.02
	0.24
	0.04

	Central Indian Ocean
	2016
	Apr
	0.23
	0.06
	0.44
	0.08

	Central Pacific
	2012
	Apr
	0.02
	0.00
	0.08
	0.03

	Central Pacific
	2016
	Apr
	0.10
	0.00
	0.33
	0.09

	Eastern Pacific
	2012
	Apr
	0.19
	0.00
	0.49
	0.11

	Eastern Pacific
	2016
	Apr
	0.18
	0.00
	0.49
	0.09

	Great Barrier Reef
	2012
	Apr
	0.14
	0.00
	0.35
	0.06

	Great Barrier Reef
	2016
	Apr
	0.19
	0.00
	0.50
	0.09

	Micronesia
	2012
	Apr
	0.19
	0.00
	0.35
	0.09

	Micronesia
	2016
	Apr
	0.22
	0.00
	0.38
	0.10

	Middle East
	2012
	Apr
	0.11
	0.00
	0.28
	0.08

	Middle East
	2016
	Apr
	0.15
	0.00
	0.44
	0.10

	Polynesia
	2012
	Apr
	0.13
	0.00
	0.31
	0.08

	Polynesia
	2016
	Apr
	0.12
	0.00
	0.35
	0.09

	South East Asia
	2012
	Apr
	0.16
	0.00
	0.32
	0.08

	South East Asia
	2016
	Apr
	0.20
	0.00
	0.34
	0.07

	Western Australia
	2012
	Apr
	0.22
	0.09
	0.33
	0.08

	Western Australia
	2016
	Apr
	0.30
	0.13
	0.53
	0.08

	Western Indian Ocean
	2012
	Apr
	0.12
	0.00
	0.30
	0.07

	Western Indian Ocean
	2016
	Apr
	0.18
	0.00
	0.48
	0.11




Fig. S1: Scree plot of PCA of CRSEI stress variables. 
[image: ]



[image: ]

Figure S2: Comparison of CRSEI scores using global and local thresholds for the Chagos Archipelago. Mean Quarterly CRSEI scores from all sites (January, April, July and October) from the Chagos Archipelago, from 01/01/2003 – 31/12/2016 are presented. Solid lines indicate CRSEI scores using global thresholds, and dashed line indicating CSEI scores using regional thresholds. El Niño are highlighted by strength; yellow = weak; moderate = orange; and strong = red. Asterisks note El Niño years where bleaching events occurred during this period.
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