Appendix B. Additional Summary Statistics and Results of Survey Responses
In terms of examining the perceived risk versus the district’s attainment status, the following shows a series of tables comparing the mean reported the level of pollutant threat seriousness by the attainment level as documented in the EPA Green Book (2016) for each pollutant. For ozone, those respondents from districts with attainment or marginal status reported on average lower levels of severity for that pollutant. Those districts in extreme non-attainment for ozone also reported the highest severity in the survey. This relationship measured as a statistically significant correlation (with p value <0.05). 
Table 1a-c. Comparison of mean reported severity of problem presented by ozone (In considering your district’s jurisdiction, how serious of a problem are the following air pollutants?” Options were: Extremely serious problem (represented by score of 1), Very serious problem (2), Somewhat serious problem (3), Slightly serious problem (2), Not a problem (1), and Unknown (no numeric score). See full survey for format of question presented in Supplementary Information. Table 1a shows mean score of perceived severity by attainment status. Table 1b shows correlation table of perceived severity and attainment status. Table 1c shows the significant correlation between attainment status of PM10 and the district respondent’s perceived severity of PM10 as a problem (significant based on p-value < 0.10). 
(a)
	Perceived Severity of Ozone as a Problem  

	Attainment Status (Federal Ozone)
	Mean
	N
	Std. Deviation

	Attainment
	3.27
	15
	1.280

	Marginal
	3.33
	3
	.577

	Moderate
	3.00
	3
	.000

	Serious
	3.00
	1
	NA

	Severe
	2.50
	6
	.837

	Extreme
	1.50
	2
	.707

	Total
	2.97
	30
	1.098


(b)
	
	Perceived Severity of Ozone as a Problem  

	Attainment Status (Federal Ozone 8 hour threshold)
	Pearson Correlation
	-.415*

	
	Sig. (2-tailed)
	.023

	
	
N
	
30



(c)
	
	Perceived Severity of PM10 as a Problem  

	Attainment Status (PM10)
	Pearson Correlation
	-.344

	
	Sig. (2-tailed)
	.073

	
	N
	28



Though the pattern is not exhibited as clearly for PM10, but those in attainment for PM 10 on average report a lower level of seriousness of the pollutant than those rated as serious non-attainment (Table 2). 
[bookmark: _Ref501451300]Table 2. Comparison of mean reported severity of problem presented by PM 10 (In considering your district’s jurisdiction, how serious of a problem are the following air pollutants?” Options were: Extremely serious problem, Very serious problem, Somewhat serious problem, Slightly serious problem, Not a problem, and Unknown. See full survey for format of question presented in Appendix A of Supplementary Information.
	Attainment Status (PM10, 1987)
	Mean
	N
	Std. Deviation

	Attainment
	3.63
	24
	1.013

	Moderate
	5.00
	1
	NA

	Serious
	2.00
	3
	1.000

	Total
	3.50
	28
	1.139



Again we see this pattern in PM 2.5 where those districts not in attainment report a higher level of severity for the pollutant than those with attainment status (Table 3). However, no significant correlation exists between these groups.
[bookmark: _Ref501451233]Table 3. Comparison of mean reported severity of problem presented by particulate matter 2.5 (In considering your district’s jurisdiction, how serious of a problem are the following air pollutants?” Options were: Extremely serious problem, Very serious problem, Somewhat serious problem, Slightly serious problem, Not a problem, and Unknown (omitted from this table average). See full survey for format of question presented in Appendix A of Supplementary Information.
	Attainment Status (PM2.5, 2012)
	Mean
	N
	Std. Deviation

	Attainment
	3.27
	26
	1.079

	Moderate
	2.50
	4
	1.291

	Total
	3.17
	30
	1.117



Table 5 compares means by size of air district (number of employees, see Table 4) by the attainment status, and perceived severity of threat of each pollutant. We observe here that the sum of non-attainment status is higher for districts with more employees, as is reported severity of PM 2.5. Those with more than 50 employees consistently reported on average more degree of threat from each pollutant investigated compared to air districts with fewer employees. 
Table 4. Breakdown of respondents by number of employees (used to represent air district size in following tables)
	Number of Employees per district
	Frequency
	Percent

	
	1-10
	16
	53.3

	
	11-50
	11
	36.7

	
	More than 50
	3
	10.0

	
	Total
	30
	100.0



[bookmark: _Ref501364384]
Table 5. Comparison of mean scores by air district size (number of employees) across attributes and responses indicating degree of pollutant problems in each air district, cumulative and by individual pollutant. Sum of non-attainment is a score calculated by summing the total number of pollutants for which the district did not meet attainment status (Greenbook EPA 2016). Options for reported severity were: Extremely serious problem (scored as 5), Very serious problem (4), Somewhat serious problem (3), Slightly serious problem (2), Not a problem (1), and Unknown (omitted from this table average). ‘Sum of reported severity of pollutants (POL_INDEX)’ is a score calculated by adding all the individual pollutant severity scores for each respondent. 
	Number of employees
	Sum Non-Attainment Status
	Sum reported severity of pollutants (POL_INDEX)
	Reported severity NO2
	Reported severity O3
	Reported severity PM 2.5
	Reported severity PM 10
	Reported severity OTHER
	Reported severity Toxics

	1-10 employees
	Mean
	1.94
	11.75
	1.93
	3.13
	2.69
	2.53
	2.00
	2.00

	
	N
	16
	16
	14
	16
	16
	15
	2
	13

	
	Std. Deviation
	4.14
	3.92
	1.14
	1.09
	1.25
	1.19
	1.41
	1.00

	11-50 employees
	Mean
	3.36
	11.09
	1.27
	2.64
	2.82
	2.55
	No data
	2.00

	
	N
	11
	11
	11
	11
	11
	11
	No data
	10

	
	Std. Deviation
	3.04
	2.47
	.65
	1.03
	.98
	1.21
	No data
	.67

	More than 50 employees
	Mean
	8.33
	14.00
	2.00
	4.00
	3.67
	2.00
	No data
	3.67

	
	N
	3
	3
	2
	3
	3
	2
	No data
	3

	
	Std. Deviation
	5.86
	1.00
	.00
	1.00
	.57
	.00
	No data
	.58

	All size districts
	Mean
	3.10
	11.73
	1.67
	3.03
	2.83
	2.50
	2.00
	2.19

	
	N
	30
	30
	27
	30
	30
	28
	2
	26

	
	Std. Deviation
	4.24
	3.29
	.96
	1.10
	1.12
	1.14
	1.41
	.98



“POL_INDEX” is a variable calculated from the sum of perceived threat responses of each pollutant, so that the higher numbers indicate higher perceived threat across more pollutants. The variable constructed by the authors of “sum of non-attainment status” was calculated from EPA attainment status Green Book 2016 scores, where “attainment” = 0, “marginal”=1; “moderate” = 2; “serious” =3; “severe”=4; and “extreme” =5. Scores for PM10, PM2.5 (1996, 2006 and 2012) and Ozone 8 hour federal were combined to create a single score.
In terms of climate change awareness and concern, responses to the question “Please indicate your level of agreement with the following statements” (statements shown in Table 6’s column headers) on average differed slightly by air district size (number of employees). Within and across district size, survey participants reported lower level of agreement with the threat of climate change on local air quality compared to the other statements. District respondents with the fewest employees reported a lower level of agreement with “The global climate is changing” than those district respondents with more employees. 

Table 6. Responses by district size on the question “Please indicate your level of agreement with the following statements.” Options were: Strongly agree (scored as 1), Agree somewhat (scored as 2), Neither agree or disagree (scored as 3), Disagree somewhat (scored as 4), Strongly disagree (scored as 5), and I don’t know (omitted from this table’s mean scores).
	Air district size
	The global climate is changing
	California's climate is changing
	Climate change poses risks to air quality globally
	Climate change poses risks to air quality locally, for my air district

	1-10 employees
	Mean
	1.50
	1.58
	1.58
	1.75

	
	N
	12
	12
	12
	12

	
	Std. Deviation
	.67
	.67
	.67
	.62

	11-50 employees
	Mean
	1.18
	1.18
	1.09
	1.55

	
	N
	11
	11
	11
	11

	
	Std. Deviation
	.41
	.41
	.30
	.52

	More than 50 employees
	Mean
	1.00
	1.50
	1.33
	1.67

	
	N
	3
	2
	3
	3

	
	Std. Deviation
	.00
	.71
	.58
	.58

	Total (all size districts)
	Mean
	1.31
	1.40
	1.35
	1.65

	
	N
	26
	25
	26
	26

	
	Std. Deviation
	.55
	.58
	.56
	.56



Looking at the same question by a different cross section of respondents, we see that respondents managing air districts with full attainment of all national standards reported slightly lower levels of agreement with the climate change awareness and concern statements (Table 7). 

[bookmark: _Ref504034586]In terms of barriers to adaptation reported by respondents, we examined the mean degree of severity by the attainment status of each district (Figure 1). 











Table 7. Cross tabulation of district respondents’ perception of climate change organized by district attainment status. Options were: Strongly agree (scored as 1), Agree somewhat (scored as 2), Neither agree or disagree (scored as 3), Disagree somewhat (scored as 4), Strongly disagree (scored as 5), and I don’t know (omitted from this table’s mean scores).
	District Attainment Status
	The global climate is changing
	California's climate is changing
	Climate change poses risks to air quality globally
	Climate change poses risks to air quality locally, for my air district

	Full attainment on all pollutants
	Mean
	1.83
	1.55
	1.45
	1.64

	
	N
	12
	11
	11
	11

	
	Std. Deviation
	1.47
	.69
	.69
	.67

	Non-attainment determined for some pollutants
	Mean
	1.50
	1.29
	1.27
	1.67

	
	N
	16
	14
	15
	15

	
	Std. Deviation
	1.27
	.47
	.46
	.49

	Total
	Mean
	1.64
	1.40
	1.35
	1.65

	
	N
	28
	25
	26
	26

	
	Std. Deviation
	1.34
	.58
	.56
	.56





[bookmark: _Ref504034604][bookmark: _GoBack]Figure 1. The barrier question “Have any of the following institutional, financial and other issues been a hurdle in your efforts to prepare for the impacts of climate change” (options were listed as “Not a hurdle”, “Small hurdle,” and “Big hurdle”)

[bookmark: _Ref504035822]Table 8. Reported barrier scores organized by attainment status. Based on survey question: “Have any of the following institutional, financial and other issues been a hurdle in your efforts to prepare for the impacts of climate change” (options were listed as “Not a hurdle”, “Small hurdle,” and “Big hurdle”, scored from 1 to 3 respectively so that Not a hurdle =1).  
	
	Full attainment
	Some non-attainment determined
	Total

	
	Mean
	N
	Std. Deviation
	Mean
	N
	Std. Deviation
	Mean
	N
	Std. Deviation

	All pressing issues
	2.36
	11
	.924
	2.07
	15
	.884
	2.19
	26
	.895

	Staff time
	2.45
	11
	.820
	2.33
	15
	.724
	2.38
	26
	.752

	Lack of funds to prepare a plan
	2.55
	11
	.820
	2.20
	15
	.941
	2.35
	26
	.892

	Lack of funds to implement plan
	2.45
	11
	.820
	2.33
	15
	.900
	2.38
	26
	.852

	Lack of leadership, elected
	1.91
	11
	.831
	1.79
	14
	.893
	1.84
	25
	.850

	Lack of leadership, board
	2.18
	11
	.982
	1.50
	14
	.760
	1.80
	25
	.913

	Internal disagreements
	1.55
	11
	.522
	1.21
	14
	.426
	1.36
	25
	.490

	Lack of coordination
	1.91
	11
	.701
	1.43
	14
	.646
	1.64
	25
	.700

	Pressure to maintain status quo
	1.73
	11
	.905
	1.14
	14
	.363
	1.40
	25
	.707

	Legal hurdles
	2.00
	11
	.894
	1.93
	14
	.829
	1.96
	25
	.841

	Science uncertainty
	1.45
	11
	.522
	1.36
	14
	.497
	1.40
	25
	.500

	Not in job description
	1.73
	11
	.786
	1.21
	14
	.579
	1.44
	25
	.712

	Lack of access to information
	1.64
	11
	.674
	1.29
	14
	.469
	1.44
	25
	.583

	Lack of technological solutions
	2.09
	11
	.831
	1.43
	14
	.646
	1.72
	25
	.792

	Lack of public demand
	2.18
	11
	.874
	1.71
	14
	.825
	1.92
	25
	.862

	Lack of social acceptability of adaptation strategies
	1.91
	11
	.701
	1.64
	14
	.842
	1.76
	25
	.779

	Stakeholder opposition
	1.73
	11
	.786
	1.43
	14
	.756
	1.56
	25
	.768

	Other
	2.00
	1
	NA
	1.00
	2
	.000
	1.33
	3
	.577



Those districts with some non-attainment on average reports nearly all barriers as less severe than those in attainment (Table 8). We do not assume a clear explanation for this relationship, but it may due to the size of the district (larger districts were more often in non-attainment status)
The reported severity of barriers also showed some possible relationships based on the advancement of the district’s adaptation process. Those district respondents that reported having not done any adaptation to date on average marked the lack of funding for preparing adaptation efforts as the biggest hurdle, closely followed by the lack of funding for implementing a plan, all pressing issues taking priority, and the lack of staff capacity. Those in the early stages of adaptation processes (in Understanding or Planning stages) marked funding as a larger hurdle on average than those not yet working on any adaptation and those reporting in the advanced “Management” stage (Table 9).
Those districts not having begun the adaptation process reported the highest severity of hurdles across all options (Table 10). The average response incrementally improved (meaning hurdle options reported as less of a problem) as the adaptation stage advanced. This meant that those respondents in the management stage reported half the hurdle severity as those not having begun yet. 
[bookmark: _Ref501445861]Table 9.  Average severity scores for each barrier to adaptation listed (Severity scores: 1= Not a hurdle; 2=Small hurdle; 3=Big hurdle). 
	 
	Climate Adaptation Stage

	
	None (N=10)
	Understanding stage (N=3)
	Planning stage (N=2)
	Management stage (N=10)
	Total (N=25)

	
	Mean 
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD

	All pressing issues
	2.60
	0.70
	2.00
	1.00
	1.50
	0.71
	1.90
	0.99
	2.16
	0.90

	Staff time
	2.60
	0.70
	2.00
	1.00
	2.00
	0.00
	2.30
	0.82
	2.36
	0.76

	Lack of funds to prepare a plan
	2.70
	0.68
	1.67
	1.16
	1.50
	0.71
	2.30
	0.95
	2.32
	0.90

	Lack of funds to implement plan
	2.60
	0.70
	1.67
	1.16
	1.50
	0.71
	2.50
	0.85
	2.36
	0.86

	Lack of leadership, elected
	2.10
	0.88
	1.33
	0.58
	1.00
	0.00
	1.90
	0.88
	1.84
	0.85

	Lack of leadership, board
	2.20
	0.92
	1.67
	1.16
	1.00
	0.00
	1.60
	0.84
	1.80
	0.91

	Internal disagreements
	1.50
	0.53
	1.33
	0.58
	1.00
	0.00
	1.30
	0.48
	1.36
	0.49

	Lack of coordination
	1.90
	0.74
	1.33
	0.58
	1.50
	0.71
	1.50
	0.71
	1.64
	0.70

	Pressure to maintain status quo
	1.60
	0.97
	1.67
	0.58
	1.00
	0.00
	1.20
	0.42
	1.40
	0.71

	Legal hurdles
	2.10
	0.88
	2.00
	1.00
	1.50
	0.71
	1.90
	0.88
	1.96
	0.84

	Science uncertainty
	1.30
	0.48
	1.33
	0.58
	1.50
	0.71
	1.50
	0.53
	1.40
	0.50

	Not in job description
	1.60
	0.84
	2.00
	1.00
	1.00
	0.00
	1.20
	0.42
	1.44
	0.71

	Lack of access to information
	1.60
	0.70
	1.00
	0.00
	1.00
	0.00
	1.50
	0.53
	1.44
	0.58

	Lack of technological solutions
	1.90
	0.88
	1.00
	0.00
	1.50
	0.71
	1.80
	0.79
	1.72
	0.79

	Lack of public demand
	2.30
	0.82
	1.67
	1.16
	1.00
	0.00
	1.80
	0.79
	1.92
	0.86

	Lack of social acceptability of adaptation strategies
	1.90
	0.74
	1.67
	1.16
	1.00
	0.00
	1.80
	0.79
	1.76
	0.78

	Stakeholder opposition
	1.80
	0.79
	1.67
	1.16
	1.00
	0.00
	1.40
	0.70
	1.56
	0.77




[bookmark: _Ref501445877]Table 10. Comparison of cumulative barrier index organized by most advanced reported climate adaptation stage. Cumulative index was calculated by adding all barrier scores (Not a hurdle, = 1; Small hurdle = 2; and Big hurdle =3) for each respondent; therefore, the higher the score, the higher overall number of bigger hurdles reported by the respondent.
	Cumulative Barrier Index  

	Adaptation Stage
	Mean
	N
	Std. Deviation

	None
	34.6
	10
	9.34

	Understanding stage
	27
	3
	12.12

	Planning stage
	21.5
	2
	.71

	Management stage
	17.8
	11
	39.31

	Total (all)
	25.6
	26
	26.87



Table 11. Mean score reported by respondents in terms of the size of hurdle funding is (options were listed as “Big hurdle”, “Small hurdle,” and “Not a hurdle”, scored from 3 to 1 respectively so that Big hurdle =3)
	Climate Adaptation Stage
	Lack of funding from state, regional, and/or federal agencies to implement a plan
	Lack of funding from state, regional, and/or federal agencies to prepare a plan

	None
	Mean
	2.70
	2.60

	
	N
	10
	10

	
	Std. Deviation
	.68
	70

	Understanding stage
	Mean
	1.67
	1.67

	
	N
	3
	3

	
	Std. Deviation
	1.16
	1.16

	Planning stage
	Mean
	1.50
	1.50

	
	N
	2
	2

	
	Std. Deviation
	.707
	.71

	Management stage
	Mean
	2.30
	2.50

	
	N
	10
	10

	
	Std. Deviation
	.95
	.85

	Total
	Mean
	2.32
	2.36

	
	N
	25
	25

	
	Std. Deviation
	.90
	.86



Attainment status does not appear to have a large effect on how respondents perceive funding as a barrier to climate change (Table 5), but it is notable since most of the other barriers exhibit this same pattern (of lower reported hurdle score among those with some non-attainment status compared to those in full attainment).
[bookmark: _Ref501375603]Table 12. Degree of hurdle respondents reported funding as a barrier to adapting to climate change. Higher scores indicate more severe challenge (options were listed as “Not a hurdle”, “Small hurdle,” and “Big hurdle”, scored from 1 to 3 respectively so that Big hurdle =3)
	Attainment Status
	Lack of funding from state, regional, and/or federal agencies to implement a plan
	Lack of funding from state, regional, and/or federal agencies to prepare a plan

	Full attainment
	Mean
	2.55
	2.45

	
	N
	11
	11

	
	Std. Deviation
	.82
	.82

	Some non-attainment determined
	Mean
	2.20
	2.33

	
	N
	15
	15

	
	Std. Deviation
	.94
	.90

	Total
	Mean
	2.35
	2.38

	
	N
	26
	26

	
	Std. Deviation
	.89
	.85




Table 13. Barrier mean score for lack of public demand for adaptation organized here by climate adaptation stage. The higher score indicates a mean larger barrier. 
	Lack of public demand for adaptation  

	Climate Adaptation Stage
	Mean
	N
	Std. Deviation

	None
	2.30
	10
	.823

	Understanding stage
	1.67
	3
	1.155

	Planning stage
	1.00
	2
	.000

	Management stage
	1.80
	10
	.789

	Total
	1.92
	25
	.862




Climate Science and Communication
In terms of communicating climate information, participants were asked “Do you communicate with any climate change experts? Select all that apply and please specify which organizations in the space provided.” We found that the larger air districts reported more sources of climate experts than smaller districts. Those with more than 50 employees (the largest category of district size) on average reported over five climate experts, whereas the smallest districts reported fewer than one on average (Table 14). 


[bookmark: _Ref504037895]Table 14. Number of different sources of climate change experts that respondents reported to communicate with. 
	Size of district (number of employees)
	Mean count of climate experts
	N
	Std. Deviation

	1-10
	.94
	16
	1.18

	11-50
	1.55
	11
	1.92

	More than 50
	5.33
	3
	1.53

	Total
	1.60
	30
	1.96



Big hurdle	Internal disagreements	Coordination	Status quo	Leadership, Elected official	Leadership, Board	All pressing issues	Staff time	Funds to implement	Funds to prepare plan	0	3	3	7	8	13	14	16	16	Small hurdle	Internal disagreements	Coordination	Status quo	Leadership, Elected official	Leadership, Board	All pressing issues	Staff time	Funds to implement	Funds to prepare plan	9	10	4	7	4	5	8	4	3	Not a hurdle	Internal disagreements	Coordination	Status quo	Leadership, Elected official	Leadership, Board	All pressing issues	Staff time	Funds to implement	Funds to prepare plan	16	12	18	11	13	8	4	6	7	
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