
SCIPP	Annual	Report		 June	2015	-	May	2016	 1

Southern	Climate	Impacts	Planning	Program
Annual	Report:	June	2015	-	May	2016



SCIPP	Annual	Report		 June	2015	-	May	2016	 2

Table	of	Contents
C

O
N

T
E

N
T

S
1.SCIPP	Team																																																																																																																																																											3

2.New	Areas	of	Focus,	Partnership	and	Engagement																																																																													4

3.Climate	Services																																																																																																																																																	6

4.Program	Impact																																																																																																																																																		9

5.Building	Expertise																																																																																																																																											11

6.Accomplishment																																																																																																																																														12

7.	Research																																																																																																																																																													13

8.Outreach																																																																																																																																																														16

9.Publications																																																																																																																																																							18

10.Narrative																																																																																																																																																											19

11.Coping	With	Drought																																																																																																																																			20

12.Appendix																																																																																																																																																											22

The	Southern	Climate	 Impacts	Planning	 Program	(SCIPP)	Phase	 II	was	funded	on	award	NA13OAR4310183.	For	the	 past	
two	years,	our	annual	performance	report	has	been	submitted	under	the	title	"Southern	Climate	Impacts	Planning	Program	
(SCIPP)	 Phase	 II"	 and	 has	been	 accepted.	 Please	 accept	 the	 annual	 report	 entitled	 “Southern	 Climate	 Impacts	Planning	
Program	(SCIPP)	Phase	II	for	the	period	6/1/2015-5/31/2016.
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SCIPP	Team

The Southern Climate Impacts Planning Program team consists of the following investigators,  core office staff, research & support staff, summer 
interns, and graduate students from the University of Oklahoma (OU), Louisiana State University (LSU),  Texas A&M University (TAMU), and the 
National Drought Mitigation Center (NDMC). SCIPP’s Stakeholder Services Committee (Advisory Committee) is also detailed above. Team 
personnel are current as of May 31, 2016.
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New	Areas	of	Focus	or	Partnerships
Planning	for	extreme	weather	and	climate	events	are	central	to	the	work	of	the	Southern	Climate	Impacts	Planning	Program,	though	are	not	our	only	
focus.	The	following	represent	the	various	new	areas	of	focus	and	partnerships	of	SCIPP	with	a	brief	description	of	the	questions	and	issues	the	SCIPP	
team	is	working	to	address.

Planners	 and	the	American	Planning	Association	(APA)	 –	One	 of	 the	 goals	 since	 SCIPP’s	 inception	has	been	 to	improve	
climate	hazard	preparedness	and	 reduce	 the	 impacts	that	those	 hazards	have	 on	communities	and	states.	Over	the	 years	we	
have	engaged	with	emergency	managers	and	a	few	planners	on	a	project-by-project	basis.	More	recently	we	identiDied	the	need	
for	planners	and	emergency	managers,	who	typically	work	in	very	separate	silos,	to	collaborate	if	hazard	mitigation	planning	is	
to	 improve.	 SCIPP	 has	 historically	 been	 better	 connected	 to	 emergency	managers	 and	 has	 a	 good	 understanding	 of	 their	
operating	context.	Within	the	last	few	months,	however,	we	have	begun	to	engage	with	planners	through	the	American	Planning	
Association’s	national	chapter	and	the	state	chapters	in	Arkansas	and	Oklahoma.	The	interactions	are	currently	in	their	infancy,	
but	we	are	planning	more	 formal	 interactions	and	partnerships	over	the	next	several	months.	Furthermore,	we	are	planning	
more	formal	interaction	with	the	newly	established	APA	Hazard	Mitigation	and	Disaster	Recovery	Division.

CHARM	 (Community	 Health	and	Resources	Management)	 Model	 -	One	 of	 SCIPP’s	major	 efforts	 for	 expanding	 outreach	
amongst	our 	region	included	 getting	 involved	with	the	hazard	 planning	 process.	 Initial	 research	revealed	 various	Sea	 Grants	
were	involved	with	holding	climate	adaptation	planning	workshops	and	therefore	the	program	was	assumed	to	be	a	key	contact	
in	starting	these	 conversations.	Within	our	region,	outreach	to	the	Texas	Sea	Grant	led	to	an	invitation	to	their 	CHARM	Model	
workshop	 in	Corpus	Christi,	TX.	 Led	by	the	Texas	Coastal	Watershed	Program	(TCWP),	a	 partnership	 between	the	 Texas	Sea	
Grant	and	the	Texas	A&M	AgriLife	Extension,	their	efforts	are	supported	by	FEMA,	USACE	and	various	other	organizations.	As	a	
more	technical	mapping	application	aimed	at	increasing	resiliency	in	planning	efforts,	CHARM	utilizes	ArcGIS	 to	incorporate	a	
localized	landscape	of	 various	cities	and	“gives	local	ofDicials,	 stakeholders,	and	citizens	the	power 	to	map	and	analyze	growth	
with	real-time	feedback.”	TCWP	spoke	with	SCIPP	about	a	potential	partnership	with	CHARM,	expressing	their	interest	in	adding	
a	 climate	component	to	 the	model.	Additionally,	as	 supported	by	FEMA,	 CHARM	is	planning	on	expanding	 their	efforts	 to	all	
states	within	the	 FEMA	6	region,	beginning	with	Oklahoma.	SCIPP	will	potentially	become	 the	climate	 resource	within	OK,	 TX	
and	LA,	and	conversations	are	continuing	with	TCWP	to	explore	this	partnership.	

Arkansas	Natural	Resources	Commission 	-	Beginning	in	October	2015,	SCIPP	began	working	with	ANRC	to	help	them	develop	
a	drought	response	and	preparedness	plan.	SCIPP	helped	develop	an	agenda	and	presentation	materials	for	a	workshop	(held	in	
June	2016	in	Little	Rock,	AR),	identify	organizations	from	Arkansas	to	participate	in	that	workshop,	and	link	to	expertise	within	
SCIPP	 and	National	Drought	Mitigation	Center.	 Arkansas	 is	one	 of	 three	 states	that	presently	does	not	have	or	has	not	been	
actively	developing	a	drought	plan.		They 	have	been	affected	by	severe	droughts	in	four	of	the	past	Dive	years	and	recognized	the	
need	to	better 	connect	to	the	U.S.	Drought	Monitor	and	review	agency	operations.	SCIPP's	work	with	Arkansas	will	serve	as	a	
template	for	other	states,	including	updating	Oklahoma's	drought	plan	in	the	coming	year.

RISA	collaboration	-	SCIPP	participated	in	surge	mapping	with	CISA	and	CCRUN	during	the	atmospheric	river	event	/
Hurricane	Joaquin	in	October	2015.	 	SCIPP	applied	the	tools	and	mapping	capacity	built	as	part	of	SURGEDAT	to	another	region	
and	a	somewhat	different	type	of	event.	
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Emergency	Management	-	Expanding	again	on	the	effort	of	SCIPP	to	explore	 the	connection	between	planning	and	emergency	
managers,	 we	 have	 been	 involved	 with	 outreach	 efforts	with	 the	 Arkansas	 Department	 of	 Emergency	Management	 (ADEM).	
Combined	with	the	Professional	Association	of	Emergency	Managers,	ADEM	is	holding	their 	annual	conference	 this	fall	and	has	
offered	a	session	for	SCIPP	to	present.	We	plan	to	take	this	opportunity 	to	explore	the	emergency	management	side	of	the	hazard	
planning	 process,	 incorporating	 a	highly	interactive	discussion	focused	around	 their	various	collaborations,	resources	used	and	
opinions	on	working	with	the	planning	community.

Architecture	 - 	One	 of	 the	most	responsive	 and	prominent	sectors	from	our	initial	outreach	was	from	architecture.	 Along	with	
planners,	we	 discovered	 their	 heavy	presence	 in	 a	 variety	of	 resilience	measures	 including	 the	 100	 Resilient	Cities.	 SCIPP	 is	
currently	 building	 relationships	with	 two	 different	 architecture	 groups:	 a	 private	 company 	named	 Perkins	and	Will,	 and	 the	
national	organization,	American	Institute	of	Architects	(AIA).	

	 *	Perkins	and	Will	 is	a	global	design	 Dirm	that	houses	a	Resiliency	Task	Force.	This	force	 is	currently	seeking	a	network	
	 of	climate	 science	 partners	to	collaborate	with.	 Initial	 conversations	started	at	 the	100	Resilient	Cities	meeting	in	Dallas,	
	 however,	 as	the	Dirm	is	nationwide,	it	was	mutually	discovered	that	efforts	should	extend	across	the	entire	RISA	network.	
	 SCIPP	connected	Perkins	and	Will	with	Sarah	Close	and	Caitlin	Simpson	where	they	discussed	the		newfound	 idea	 of	 RISA	
	 teams	working	 as	 contractors	 and	 quickly	 shared	 an	 introduction	 to	 our	network	 of	 teams.	 Relationships	 are	 moving	
	 forward	with	the	SCIPP	team	about	what	projects	they	may	need	our	expertise,	and	are	in		the	 initial	 stages	 across	 the	 rest	
	 of	the	RISA	network.	
	
	 *	AIA	 is	 a	 nationwide	 organization	 consisting	 of	 over	 100,000	 architects.	 Upon	 the	 discovery	 of	 their	 AIA	 Resilience	
	 Dirm,	 informal	 conversations	 revealed	 that	 their	 largest	 climate	 challenge	 was	 relying	 on	 climate	 data	 for	determining	
	 baselines,	with	the	need	for	better	historical	data	of	 the	changing	climate.	This	quickly	led	 into	the	 idea	of	 a	pilot	project	
	 in	 our	 SCIPP	 region,	 with	 the	 potential	 of	 expanding	 to	national	 support.	 Conversations	 are	 currently 	being	 discussed	
	 around	the	potential	for	this	pilot,	with	AIA’s	suggestion	of	hosting	it	in	Tulsa,	OK.	The	main	reason	behind	this	suggestion	is	
	 because	 the	 city’s	 100	 Resilient	 Cities	 Chief	 Resilience	 OfDicer	Mary	Kell,	 is	 a	 member	 of	 AIA.	 Coincidentally,	 SCIPP’s	
	 involvement	with	Tulsa	Partners	led	to	the	invitation	for	Mary	Kell	to	speak	at	our	Annual	Committee	Meeting	in	May,	and	
	 initial	conversations	are	in	place	between	100	RC,	AIA	National,	AIA	Eastern	Oklahoma	and	SCIPP	for	the	coming	months.	

National	 Renewable	 Energy	 Laboratory	 (NREL)	 contacted	 SCIPP	 to	 assist	 in	 the	 development	 of	 a	 Climate	 Change	 Risk	
Assessment	(CCRA)	for	the	Strategic	Petroleum	Reserve’s	(SPR)	sites	located	in	Texas	and	Louisiana.	With	SCIPP	assistance,	 the	
CCRA	 will	 build	 off	 relevant	 previous	 work	 that	 has	 been	 completed	 at	 the	 SPR	 and	 will	 focus	 on	 developing	 a	 general	
understanding	of	 regional	climate	science	for 	the	 coastal	region	of	Louisiana	and	Texas.	 	SCIPP	will	provide	 technical	assistance	
and	information	to	help	in	identifying	the	SPR’s	site-speciDic	climate	change	risks,	evaluating	the	risks	to	the	SPR’s	operations	and	
mission,	 and	 developing	 strategies	 to	 address	 these	 risks	 through	 the	 CCRA.	 To	 achieve	 these	 goals	 SCIPP	will	 complete	 the	
following,	1)	 Preparation	of	 a	regionally-speciDic,	high-level	overview	of	climate	projections;	2)	An	analysis	of	 the	 likelihood	for	
each	potential	climate	hazard	-	supporting	the	risk	analysis;	and	3)	A	written	climate	change	summary	report	for	the	south-central	
U.S.	 region	(including	Texas	and	Louisiana)	that	shall	be	an	addendum	to	the	 Dinal	climate	change	risk	assessment	report	and	a	
resource	 for	 information	 incorporated	 in	 the	 report.	 This	 report	 should assist  in taking steps sooner rather than  later to develop 
resilience to climate change.  
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Climate	Services
Historical	Drought	Analysis	by	Oklahoma	Climate	Division	

Historical	drought	conditions	were	 analyzed	 for	Oklahoma’s	nine	climate	 divisions	(CDs)	between	1895	 and	2014.	 The	
analyses	were	produced	for	Oklahoma	tribal	nations	following	a	request	for	more	detailed	historical	drought	information	
for	their	areas	but	are	also	relevant	to	other	local	and	regional	ofbicials.	A	document	was	produced	for	each	of	the	CDs	and	
includes	analyses	of	1)	Average	and	maximum	duration	of	past	drought	events,	2)	Average	and	maximum	intensity	of	past	
drought	events,	3)	Average	month	of	drought	onset	and	termination,	4)	Characteristics	of	the	10	longest	drought	events,	5)	
Climatology	of	 drought	events,	 and	 6)	Wet	 periods	 (i.e.	 drought	breaks).	 The	 Modibied	Palmer	Drought	Severity	 Index	
(PMDI)	and	precipitation	data	were	used	for	the	analyses.	The	raw	data	are	available	upon	request.

Table 1. One example of the analyses produced. Summary table of drought characteristics for Oklahoma climate division 6, which 
covers portions of the Cherokee, Choctaw and Muscogee Creek Nations.

Climate	Division	6	Drought	Characteris4csClimate	Division	6	Drought	Characteris4csClimate	Division	6	Drought	Characteris4csClimate	Division	6	Drought	Characteris4cs

AveragesAveragesAveragesAverages

Drought Onset (day-month) 2-Jul Drought End (day-month) 30-Jun

Drought Event Dura<on (months) 5.23 Incipient Dry Spell Dura<on (months) 1.25

Mild Drought Dura<on (months) 2.11 Moderate Drought Dura<on (months) 1.15

Severe Drought Dura<on (months) 0.55 Extreme Drought Dura<on (months) 0.17

Peak Intensity (0 to -4 scale) -1.75 Peak Intensity Occurrence (day-months) 9-Jul

Break Between Drought Events (months) 7.34 Average Percent of Normal Precip. 57.48

MaximumMaximumMaximumMaximum

Drought Event Dura<on (months) 42 Incipient Dry Spell Dura<on (months) 5

Mild Drought Dura<on (months) 13 Moderate Drought Dura<on (months) 16

Severe Drought Dura<on (months) 14 Extreme Drought Dura<on (months) 6

Peak Intensity (0 to -4 scale) -6.04 Date of Maximum Peak Intensity (mm/yyyy) 08/1936

Break Between Drought Events (months) 44 Maximum Percent of Normal Precip. 89.63

MinimumMinimumMinimumMinimum

Break Between Drought Events (months) 2 Minimum Percent of Normal Precip. 5.79C
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Table 2: Tribal jurisdiction map with Oklahoma climate division boundaries overlaid.

Gulf	Coast	Joint	Venture	(Lafayette,	LA)	

SCIPP	provided	a	summer	intern	who	worked	alongside	staff	at	the	GCJV	during	2015	to	conduct	an	analysis	of	the	effects	
of	drought	on	habitat	suitability	for	migratory	waterfowl.	The	analysis	included	the	western	Gulf	Coast	(Texas,	Louisiana,	
Mississippi).	The	outcome	of	the	research	was	an	analysis	of	multiple	drought,	temperature,	and	precipitation	variables	in	
relation	 to	 the	 GCJV's	 satellite-based	 habitat	assessments.	 The	 analysis	 found	different	 variables	 in	 each	of	 the	 regions	
along	 the	 coast	 as	 being	 signibicant	 factors	 in	 explaining	 inter-annual	 variability	of	 suitable	 habitat	 (i.e.,	 precipitation	
appeared	a	more	 important	predictor	in	southern	areas	while	temperature	was	more	dominant	in	northern	coastal	areas).		
Although	this	is	not	an	operational	tool,	 the	analysis	/	 technical	assistance	provides	a	foundation	for	building	a	prediction	
system.
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Water	Reservoir	Data	Visualization	Tool

During	 the	 Southern	 Plains	 drought,	 meetings	 with	
drought	 managers	 and	 planners	 at	 regional	 drought	
assessment	 forums	 and	 during	 drought	 management	
webinars	 revealed	 that	 numerous	 user	 groups	 desire	
easily 	 accessible	 information	 describing	 current	 and	
historical	 reservoir	 levels	 across	 the	 region.	
Unfortunately,	 reservoir	 level	 information	 is	housed	 in	
many	 disparate	 places	 and	 managed	 by	 a	 number	 of	
agencies,	 including	 the	US	Army	Corps	of	Engineers,	US	
Bureau	 of	 Reclamation,	 river	 basin	 management	
authorities,	 and	 others.	 As	 a	 result,	 the	 region	 was	
lacking	 a	 uniDied	 source	 of	 accessible	 reservoir	 data.	
Many	 websites	 that	 provide	 reservoir	 status	 lacked	
historical	 data,	 or	 at	 least	 an	 easy,	 visual	 way	 to	
compare	across	time.	

SCIPP	and	the	Southern	Regional	Climate	Center	(SRCC)	
incorporated	suggestions	from	stakeholders	to	create	 a	web-based	reservoir 	tool,	the	Water	Reservoir	Data	Visualization	Tool.	
This	tool	displays	water	reservoir	data	for	reservoirs	located	in	Texas,	Oklahoma,	and	Louisiana.	Information	in	the	tool	includes	
a	 reservoir	 cross-section	 plot	 that	 highlights	 current	 elevation,	 dead-pool,	 and	 conservation	 pool	 elevations,	 a	 summary	 of	
physical	 reservoir	information,	 reservoir 	levels	over	time,	elevation-area-capacity	curves	 for	each	 reservoir,	 and	 precipitation	
data.	Reservoir	data	sources	include	the	Texas	Water	Development	Board,	US	Geological	Survey,	and	US	Army	Corps	of	Engineers.	

Using	 NWS	 Cooperative	 Observer 	 Data	 via	 the	 Applied	 Climate	 Information	 System	 (ACIS),	 the	 SRCC	 matches	 nearby	
precipitation-reporting	 stations	 to	 each	 reservoir.	 Users	 are	 able	 to	 select	 from	 nearby 	 sites	 to	 examine	 precipitation	 in	
relationship	to	reservoir	response	both	at	the	site	of	the	reservoir	and	also	upstream	sites	important	for	generating	runoff.	

As	we	have	seen	with	the	recovery	from	drought	in	parts	of	the	region,	reservoir	response	was	lagging	much	longer	than	drought	
management	experts	anticipated.	Having	real-time	information	that	can	be	compared	spatially	across	a	region	and	temporally	in	
relationship	 to	 previous	 droughts	 can	 help	 resource	 managers	 better 	 anticipate	 such	 lagging	 responses	 and	 consequently	
improve	their	management	decisions	related	to	water	availability.	

Developing	a	regionally-complete	inventory	of	surface	water	conditions	was	an	essential	element	to	being	able	to	understand	the	
relationship	between	 surface	 and	 groundwater	resources	and	 human	and	natural	 consumption.	 Surface	water	resources	are	
essential	 in	 wildlife	 management	 decisions,	 particularly	 during	 times	 of	 drought.	 It	 is	 also	 critical	 to	 understanding	 and	
anticipating	migratory	patterns	of	waterfowl	and	as	an	indicator	as	to	whether	other	unmonitored	surface	water 	systems	such	as	
wetlands	 and	ponds	are	 stressed.	 The	Water	Reservoir	Visualization	 Tool	 was	 released	on	 the	 SCIPP	website	 on	October	26,	
2015.
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Screen	capture	of	Reservoir	Tool	homepage.
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Overall	Program	Impact
Measuring	 success	 in	any	working	 relationship	can	be	difbicult,	 whether	there	 is	an	attempt	 to	quantify	the	 success,	or	
prove	an	action	was	successful.	SCIPP	has	not	conducted	a	 formal	evaluation	process.	 	Informally,	the	volume	of	requests	
for	 information	 and	 partnerships	on	projects	 suggests	 that	SCIPP	 is	a	 useful	 contributor	toward	 building	 resiliency	to	
climate	hazards	within	the	region.		

Subsequently,	 one	way	SCIPP	measures	success	 is	through	our	relationships	with	our	stakeholders.	 SCIPP	 is	currently	in	
Phase	 II	of	 our	proposal.	 Since	 the	 beginning	 of	 Phase	 I	in	 2008,	we	have	partially	measured	success	by	continuing	 the	
aforementioned	stakeholder	relationships.	In	essence,	we	measure	success	by	maintaining	a	working	relationship	beyond	
the	initial	stakeholder	contact,	whether	that	was	a	presentation,	phone	call,	e-mail,	etc.	We	consider	a	working	relationship	
successful	if	we	are	approached	with	additional	questions	after	this	initial	correspondence.	 SCIPP	 remains	blexible	 to	the	
needs	of	the	stakeholders	within	our	region,	and	as	new	opportunities	present	themselves,	we	form	new	partnerships.	

Overall	 program	 impact	also	 depends	 on	 our	relationship	 with	 the	 decision	maker.	 Some	 points	 are	 quantitative	 (how	
many	people	attended	a	webinar	or	forum,	number	of	people	who	have	accessed	our	documents,	etc.),	and	some	are	more	
qualitative	(presenting	 information).	SCIPP	has	not	formally	assessed	our	overall	program	impact,	but	rather	we	use	 the	
following	as	an	informal	method	to	measure	success,	thereby	guiding	our	research	and	community	outreach.

When	applicable,	we	have	asked	stakeholders	to	provide	us	with	testimony	regarding	 how	our	information	was	used,	or	
how	useful	our	tools	have	been.	Through	this	avenue,	 we	have	 learned	how	our	tools	are	 being	 used	beyond	our	SCIPP	
region	and	are	having	both	a	national	and	international	impact.

Testimony	includes:

“Excellent	webinar!	I	had	no	idea	the	situation	was	so	very	dire.”	(From	Managing	Drought	Webinar	Series	feedback)

“Those	[drought	webinars]	are	really	great.	Thanks	to	all.”	(From	Managing	Drought	Webinar	Series	feedback)

“Thanks	for	these	informative	graphic	displays.”	(From	e-mail	regarding	Climograph	Tool)

“Every	time	we	speak	to	a	water	stakeholder	group,	the	graph	is	used	and	generates	very	positive	comments.”	(From	e-mail	
regarding	Historical	Trends	Tool)	

Since	 November	2015,	 SCIPP	 has	 been	 utilizing	 Google	 Analytics	 to	 understand	 the	 patterns	 of	 those	 who	 access	 our	
website	 and	social	media	sites.	Using	Google	Analytics,	we	 can	see	the	number	of	 visits	to	our	website,	 each	page	on	 the	
website,	and	how	they	accessed	our	website.	We	are	also	able	to	see	where	people	who	access	this	information	are	located.	
Most	of	our	website	visits	come	from	Norman,	OK,	followed	by	Fort	Worth,	TX	and	Baton	Rouge,	LA.	Other	cities	shown	on	
the	trafbic	map	below	include	New	York,	NY,	Holland,	MI,	Dallas,	TX,	Boulder,	CO,	and	Oklahoma	City,	OK.
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The	 return	 rates	 of	 visitors	 to	 our	
webs i t e - a	 way	 f o r	 u s	 t o	 t r a ck	
stakeholders	 versus	 spam-is	 31.9%,	
showing	 that	 our	 website	 is	 bringing	
new	 visitors,	 but	 also	 holds	 value	 for	
deeper	 connections	 with	 about	 1/3	
returning	 visitors.	 Through	 Google	
Analytics,	 we	 can	 see	 that	 the	 SCIPP	
Home	Page,	Data	 Tools,	 and	 People	 tabs	
are	 our	 most	 visited	 sections	 of	 the	
website.

Another	 aspect	 of	 Google	 Analytics	 is	
that	we	 can	see	 the	 referral	sites	 to	 our	
website.	 The	 majority	 of	 referrals	 come	
from	 Carleton	 College	 in	 Minnesota.	
They	 have	 an	 online	 EarthLabs	 course,		
in	which	one	of	 their	online	 lessons	is	on	
“Climate,	Weather,	and	Trees.”	They	refer	
to	 SCIPP,	 and	 SCIPP’s	 website,	 saying	
“Use	 the	 Southern	 Climate	 Impacts	
Planning	Program	(SCIPP)	data	products	website	 to	research	other	climate	trends,	such	as	precipitation,	or	climate	trends	
in	 other	 regions	 or	 states.”	 Other	 top	 referral	 sites	 include	 CoCoRaHS,	 Facebook,	 Twitter,	 and	 Drought.gov.	 Facebook	
accounts	for	56.5%	of	our	network	referrals,	and	Twitter	accounts	for	43.4%.	

Google	Analytics	also	allows	us	to	annotate	various	events/news	releases/posts	and	monitor	the	potential	user	increase.	
For	example,	 the	 20	 May	Tornado	 Assessment	was	annotated,	 and	 we	 documented	 an	 increase	 of	 128	 page	 views	 on	
February	15.	Similarly,	we	saw	an	increase	to	our	website	via	Facebook	that	day	as	well.	On	March	11,	an	online	EarthLabs	
course	increased	our	page	views	by	123.

Separately,	SCIPP	conducted	a	user	satisfaction	survey	for	the	NWS-SRH	Southern	Plains	Drought	Outlook	Summary	in	Fall	
2015.	 	Survey	bindings	indicated	that	users	were	satisbied	with	the	 format	and	characteristics	of	 the	 outlook.	 	The	survey	
showed	some	 level	 of	 value	 beyond	background	 information,	 particularly	 in	 that	 54%	of	 respondents	 shared	 it	 with	 a	
colleague	and	more	than	20%	used	specibic	products	or	used	a	bigure	or	material	from	the	Outlook.		P
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Building	Expertise
Our	primary	method	is	to	engage	organizations	(state	agencies,	federal	partners, 	non-governmental	organizations)	on	their	
needs	for 	climate	and	weather	information.		We	then	work	with	them	iteratively	to	reDine	these	requests	and	to	identify	available	
sources	of	 information	that	can	meet	their	needs	or	to	conduct	 targeted	 analysis	or	research	to	address	remaining	questions.		
Each	jurisdiction	and	sector	has	different	processes,	documents,	procedures,	and	information	sources	upon	which	it	relies,	so	it	
has	been	difDicult	to	develop	a	one-size-Dits-all	approach	to	the	conversation.	 	Consequently,	SCIPP	works	both	at	state	levels	to	
identify	common	interests	across	a	sub-region	and	local	communities	to	identify	a	more	detailed,	nuanced	understanding	of	how	
information	is	used	in	decision-making	and	planning	processes.

In	2014	we	developed	and	taught	climate	training	materials	to	Native	American	tribes	in	Oklahoma	and	Texas.	This	spring,	as	a	
result	of	that	and	other 	interactions	over	the	last	few	years,	individuals	from	the	Delaware	Tribe	of	Indians	in	partnership	with	
the	Oklahoma	Kansas	Tribal	Coalition	and	the	Quapaw	Tribe	of	Oklahoma	in	partnership	with	several	northeast	Oklahoma	
tribes	asked	us	to	provide	support	letters	for	funding	 they	were	seeking	through	the	Bureau	of	Indian	Affairs	to	expand	climate	
adaptation	planning	efforts	in	their	tribal	nations	and	several	others	with	whom	they	were	partnering.	Last	fall,	a	representative	
of	the	Kiowa	Tribe	of	Oklahoma	approached	us	for	information	on	climate	mitigation	strategies	for	tribes	as	he	was	working	on	
a	climate	mitigation	plan	for	his	tribe.	We	have	engaged	with	this	tribe	in	varying	capacities	over	the	last	Dive	years.

SCIPP	acknowledges	that	there	are	multiple	avenues	within	the	engineering	world	that	are	affected	by	climate	and	has	actively	
reached	out	for 	their	engagement	over	the	 past	 few 	months.	 From	 these	current	efforts,	we	have	made	the	most	engagement	
with	the	energy	engineer	sector.	SpeciDically,	the	Oklahoma	Chapter	of	the	Association	of	Energy	Engineers	(AEE)	requested	
for	SCIPP	to	present	in	their 	monthly	Lunch	and	Learn	in	May.	Pre-meeting	conversations	led	to	AEE’s	request	of	a	“Climate	101”	
lesson	for	Oklahoma.	Following	the	presentation,	members	were	actively	engaged	with	questions	on	historical	data	and	requests	
for	a	similar 	presentation	to	their	various	companies.	Additionally,	an	invitation	to	sit	in	the	proceeding	board	meeting	led	to	an	
enthusiastic	discussion	 about	 a	 larger	 one-day	workshop.	 Key	 insights	 for	 this	 workshop	would	 include	 a	 panel	 of	 experts	
ranging	 from	weather	and	climate	 to	engineering.	Topics	expressed	by	both	presentations	and	open	discussions	will	 focus	on	
revealing	the	greater	needs	of	climate	information	from	energy	engineers,	as	well	as	present	on	the	historical	trends	related	to	
energy	demand	and	the	relevant	implications	with	a	changing	climate.	

NOAA/SARP	Thresholds	Project,	San	Angelo:	Within	 the	Thresholds	project,	 there	were	 many	objectives	designed	 to	help	
build	 capacity 	to	climate	variability	and	 change	 for	local/regional	decision-makers.	 One	of	 the	most	tangible	 deliverables	this	
project	has	brought	to	light	are	the	development	of	the	“Climate	of”	documents.	Designed	to	outline	the	average	climate	trends	of	
San	Angelo	as	well	as	a	 historical	 climate	hazards	proDile,	 these	documents	raise	awareness	of	 the	 city’s	climate	and	weather	
patterns	dating	back	to	the	 1800’s.	 Having	 this	data	written	 out	 in	 an	easy	to	understand,	 graphical	way	allows	 for	decision-
makers	to	identify	recent	life-impacting	events	and	compare	them	to	decades	of	climate	data	to	understand	the	true	frequency 	of	
various	events.	The	Dinal	product	of	this	document	will	combine	both	the	historical	analysis	with	the	future	projections	done	by	
ATMOS	Research.	With	the	past,	current	and	future	analyses	of	the	regional	area	of	San	Angelo	combined	into	one	document,	this	
tangible	 item	 can	 serve	 as	 a	 reputable	 science	 resource	 in	 the	 various	planning	 and	decision-making	 processes	 in	 the	 city.	
Discussions	from	the	workshops	revealed	that	various	sectors	such	as	planning,	parks	and	recreation,	water	management	and	
city	government	would	greatly	beneDit	from	having	a	science	resource	like	this	document	to	aid	in	their 	ability 	to	understand	the	
climate	variability	and	risk	to	their	city.	
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Accomplishment
Over	 the	past	year,	 SCIPP	has	 increased	direct	 interaction	with	state	and	local	 jurisdictions.		
Creating	 these	 direct	 connections	 takes	 sustained	effort.	 	 The	 relationships	 are	 difbicult	 to	
build,	but	once	built	they	allow	research	on	decision-making	processes	and	an	ability	to	better	
connect	 NOAA	 and	partner	 climate	 services	 to	 meet	 the	 needs	 those	 stakeholders	 identify.		
These	 relationships	 are	 critical	 for	 building	 long-term	 resilience.	 Through	 these	 types	 of	
efforts,	SCIPP	is	facilitating	dialog	among	new	partners	 that	have	not	been	well-connected	to	
other	NOAA	efforts.

As	 SCIPP	was	 familiarized	with	the	100	Resilient	City	 Initiative	founded	by	 the	Rockefeller	
Foundation,	we	recognized	the	potential	for	engagement	when	two	cities	 in	our	region	were	
added	in	the	second	round:	Tulsa,	OK	and	Dallas,	TX.	Starting	in	September	2015,	we	began	
our	 engagement	 by	 attending	 outreach	 events	 and	 developing	 potential	 partnerships.	
Although	the	 cities	had	similar	 agendas,	 the	100	RC	process	differed	for	both,	 and	therefore	
inbluenced	our	opportunities	for	engagement.	Our	involvement	with	Dallas	was	structured	through	workshops,	whereas	our	advancement	
with	Tulsa	(as	mentioned	on	page	5)	was	helped	through	our	relationship	with	Tulsa	Partners	in	connecting	us	with	their	Chief	Resilience	

Ofbicer.	Expanding	on	the	content	 analyzed	through	Dallas’	workshops,	 the	city	 has	had	two	
workshops	so	far:	an	initial	“Kick-Off”	meeting	(October	2015)	and	a	“Stakeholder”	workshop	
(April	2016).	 From	these	we	 learned	that	 the	 general	structure	of	 the	 initiative	is	 to	 form	a	
platform	 of	 partners	 who	 will	 in	 return	 support	 the	 resilience	 initiative	 for	 various	
stakeholders	in	the	city.	Workshop	exercises	focusing	on	shocks	and	stressors	for	Dallas	(and	
similar	 for	 Tulsa)	 revealed	 that	 extreme	 weather	 events	 (blooding,	 hail,	 ice	 storms	 and	
tornadoes)	were	amongst	the	top	shocks	both	in	frequency	and	impact.	Additionally,	climate	
change	was	 insinuated	by	Dallas	 as	a	 top	stressor	 (not	mentioned	 in	Tulsa),	 however	more	
emphasis	was	placed	on	the	extreme	weather	events.	The	next	step	for	Dallas	is	to	group	the	
stakeholders	 by	 area	of	 resilience	 interest,	with	“Extreme	Weather	 and	Climate	Change”	as	
was	one	of	the	projected	areas.	This	will	be	a	potential	area	of	involvement	for	SCIPP	as	there	
are	limited	to	no	platform	partners	experienced	in	
weather	 and	 climate.	 Although	 NOAA	 is	 not	 a	

listed	 Platform	 Partner,	 they	 are	 actively	 working	
with	El	Paso,	TX	(one	of	the	birst	 round	cities)	to	discuss	 the	implementation	of	an	Early	Heat	
Warning	System.	Conversations	with	the	El	Paso	Chief	Resilience	Ofbicer	are	planned	and	will	
allow	SCIPP	to	 learn	about	 the	potential	involvement	of	this	system	for	the	other	cities.	Most	
recently,	Nashville,	TN	was	accepted	in	the	 third	round	of	cities.	SCIPP	plans	to	increase	
our	outreach	presence	 in	Tennessee	by	connecting	with	their	Chief	Resilience	OfDicer,	as	
well	 as	 potentially 	 convening	 a	 workshop	 with	 all	 of	 the	 ofDicers	 within	 our 	 region.	
Additionally,	 SCIPP	 is	continuing	 to	 learn	 from	these	 cities	about	ways	to	interact	with	
communities	to	discuss	the	topic	of	resilience	and	moving	forward,	we	plan	to	apply	the	
shocks	and	stressors	exercise	to	states	within	our	region.
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Research	Findings
Relationships and prior planning are key to successful disaster response. 
Investigators:	Rachel	Riley	and	Alek	Krautmann

The	 EF-5	 tornado	 that	 struck	 the	 central	Oklahoma	 communities	 of	 Newcastle,	
Oklahoma	City	and	Moore	on	20	May	2013	required	the	full	engagement	 of	 local,	
state	and	federal	emergency	management	and	captured	the	attention	of	the	nation	
and	even	some	parts	of	 the	world.	Even	though	the	event	was	exceptionally	well-
forecasted,	 24	 people	 were	 killed	 and	 387	 were	 treated	 for	 injuries	 at	 local	
hospitals.	 Yet,	 it	 provided	 a	unique	 opportunity	 to	 learn	how	well	the	 planning,	
preparedness	 and	response	efforts	 that	were	 implemented	after	previous	 violent	
tornadoes	struck	these	communities	(e.g.,	an	F-5	on	3	May	1999	and	F-4	on	8	May	
2003)	worked	during	 this	disaster	 and	what	might	 be	improved	should	 another	
disaster	of	this	magnitude	occur	in	the	area.	SCIPP	researchers	at	the	University	of	
Oklahoma	studied	 the	perspectives	 of	 eight	 city,	 county	and	medical	emergency	
management	 ofbicials	 and	 a	 non-probit	 organization	 involved	 in	 planning	 and	
preparing	for	and	responding	to	the	disaster.	All	but	one	of	the	study	participants	
were	 involved	in	managing	 and	 responding	 to	 previous	 tornado	disasters	 in	 the	
area.	

A	comparison	between	the	20	May	event	to	prior	plans	and	experiences	revealed	
that	 many	 facets	 of	 the	 response	 went	 well.	 Past	 experience	 and	 planning	
demonstrated	that	 relationships	 are	 a	 key	 component	 to	 disaster	 planning	 and	
response.	 Not	 only	 are	 relationships	 among	 police,	 bire,	 and	 other	 emergency	
personnel	 important,	 but	 relationships	 with	 tribal	 nations,	 churches,	 and	 non-
probit	 organizations	 are	 also	 vital	 to	 successfully	 dealing	with	a	 disaster.	 Many	
actions	 taken	on	20	May	were	only	possible	because	of	the	relationships	 that	had	
already	been	formed	prior	to	the	event.

Following	the	event,	support	to	the	affected	communities	poured	in	through	local,	national,	and	even	international	avenues.	While	this	
attention	was	 benebicial,	 it	 also	 created	many	 challenges,	most	 notably	 the	management	 of	 a	 large	number	 of	volunteers	 and	a	high	
volume	 of	 donations.	 In	 fact,	 donation	 management	 almost	 became	 a	 second	 disaster.	 Since	 the	 event,	 several	 of	 the	 affected	
jurisdictions	have	instituted	or	are	working	on	instituting	a	donation	management	plan,	and	participants	 suggested	that	 communities	
who	 have	not	 yet	 experienced	a	disaster	 of	 this	magnitude	do	 the	same.	The	donation	management	planning	process	 should	include	
identifying	 possible	 locations	 such	 as	 empty	 warehouses	 in	 advance,	 making	 contact	 with	 the	 owners	 of	 those	 empty	 spaces,	
determining	who	will	run	the	warehouse,	and	communicating	to	various	organizations	what	 items	will	and	will	not	be	accepted	at	 the	
time	the	disaster	occurs.	time	the	disaster	occurs.
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Improved	Seasonal	Climate/Drought	Forecasting	in	the	SCIPP	Region
Investigators:	Zachary	Leasor,	Steven	M.	Quiring

Improved	seasonal	forecasting	could	help	to	mitigate	the	impacts	
of	extreme	heat,	a	prominent	 climate	hazard	in	the	south-central	
U.S.	 Temperature	 anomalies	 in	 this	 region	 exhibit	 temporal	
autocorrelation	from	month	to	month	as	well	as	 longer	time	lags,	
and	 the	 magnitude	 of	 temperature	 persistence	 can	 provide	
information	 that	 is	 useful	 for	 seasonal	 climate	 forecasts.	 Using	
high	resolution	temperature	data	from	1900-2015,	this	study	has	
examined	 the	 spatiotemporal	 distribution	 of	 temperature	
persistence.	Pearson’s	pairwise	correlation	was	used	to	calculate	
the	 temporal	 autocorrelation,	 which	represents	 the	 persistence	
of	 monthly	 temperature	 anomalies	 at	 one,	 three,	 six,	 nine,	 and	
twelve-month	time	 lags.	 All	autocorrelations	 can	then	be	 tested	
to	 verify	 if	 the	 correlation	 is	 signibicantly	 different	 than	 zero.	
Using	 this	 information,	a	climatology	of	temperature	persistence	
across	the	south-central	U.S.	can	be	examined.	

Initial	 results	 suggest	 that	 temperature	 persistence	 is	 strongest	 during	 the	
summer	 months,	 and	that	 there	 is	 a	 seasonal	cycle	of	 temperature	persistence.	
Figure	1	displays	the	strength	of	 temperature	persistence	 for	all	locations	 in	the	
SCIPP	 region	 at	 one-month	 time	 lag.	 The	 strength	 of	 temperature	 persistence	
throughout	 the	 entire	 SCIPP	 region	 decreases	 for	 all	 months	 as	 the	 lag	 time	
increases.	Most	 statistically	 signibicant	 temporal	autocorrelations	 are	present	at	
month-to-month	 timescales,	 however	 some	 locations	 do	 see	 signibicant	
temperature	 persistence	 at	 longer	 lag	 times.	 There	 is	 characteristic	 spatial	
variability	in	temperature	persistence	throughout	the	entire	SCIPP	region.	Figure	
2	highlights	the	difference	between	two	month-to-month	pairs	with	the	minimum	
and	 maximum	 extremes	 of	 spatial	 variability.	 When	 examining	 the	
spatiotemporal	distribution	of	 temperature	persistence,	 this	 information	can	be	
utilized	in	order	 to	determine	the	 locations,	 seasons,	and	timescales	where	it	 is	
most	 appropriate	 to	 weigh	 heavily	 on	 persistence	 in	 constructing	 a	 seasonal	
temperature	 forecast.	 Further	 research	 will	 use	 the	 information	 provided	 to	
create	a	climatology	+	persistence	forecast	which	can	serve	as	a	forecast	that	can	
be	used	as	a	baseline	for	comparison	with	more	complex	seasonal	forecasts.	

Figure	 1.	 Boxplots	 displaying	 distributions	 of	 temporal	 autocorrelations	 for	
maximum	 temperatures	 at	 a	 one-month	 time	 lag.	 The	 month	 along	 the	 x-axis	
represents	 the	 initial	 month	 that	 the	 temperature	 anomaly	 arises	 and	 the	
autocorrelation	re:lects	the	strength	with	which	the	initial	anomaly	persists	into	the	
subsequent	month.	

Figure	2.	Maps	displaying	the	magnitude	of	temperature	persistence	as	expressed	by	the	month-to-
month	temporal	autocorrelations	in	the	SCIPP	regions.	
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Spatial	and	Temporal	Patterns	of	In	Situ	Sea	Surface	Temperatures	within	the	Gulf	of	Mexico	(GoM),	
1901-2010
Investigators:	Jason	M.	Allard,	John	V.	Clarke	III,	and	B.D.	Keim

This	 work	 examines	 the	 spatial	 and	 temporal	 patterns	 of	 seasonal	 sea	 surface	
temperatures	 (SSTs)	across	 the	Gulf	 of	Mexico	 (GoM)	for	the	period	1901-2010.		
The	 Extended	 Reconstructed	 Sea	 Surface	 Temperature,	 version	 4	 (ERSST.v4),	
dataset	was	selected	for	this	 study	over	other	reconstructions	 because	of	 its	2°	×	
2°	grid	cell	spatial	resolution,	its	recent	update	to	adjust	for	 known	biases	 in	SST	
observations,	 and	its	ability	to	be	compared	to	other	 in	situ	studies	 of	GoM	SSTs.		
The	monthly	ERSST.v4	data	were	averaged	seasonally	 for	each	year	 and	grid	cell	
in	 the	 GoM.	 	 Seasonal	 SST	 trends	 were	 then	 calculated	 for	 each	 grid	 cell	 with	
varying	 start	 dates	 (e.g.,	 1901-2010,	 1911-2010)	 to	 account	 for	 nonlinear	 SST	
changes	 over	 the	 study	 period.	 	 Results	 indicate	 that	 the	 GoM	 SSTs	 closely	
resemble	those	of	global	annual	 temperature	 trends:	SSTs	warmed	from	 1901	to	
~1940,	 followed	 by	 a	 period	 with	 little	 trend	 or	 a	 slight	 cooling	 until	 the	
mid-1970s,	 and	 then	a	warming	afterwards	 through	2010.	 	 The	 spatial	 patterns	
and	magnitudes	of	SST	changes,	however,	varied	by	season	and	location	within	the	
GoM.		The	spatial	patterns	involved	gradients	with	latitudinal	and/or	longitudinal	components:	a	southwest-northeast	(warmer-cooler)	
gradient	 in	winter,	an	east-west	 (warmer-cooler)	gradient	 in	spring	 and	fall,	 and	a	northwest-southeast	(warmer-cooler)	gradient	 in	
summer.	 	 The	 magnitude	 of	 SST	 changes	 tended	 to	 be	 largest	 in	 summer,	 followed	 by	 spring,	 fall,	 and	winter.	 	 The	 long-term	
(1901-2010)	SST	trends	were	signibicant	throughout	the	GoM	in	summer	and	fall,	but	only	signibicant	towards	the	southwestern	GoM	in	
winter	and	spring.		These	results	have	implications	in	discussion	of	climate	change	and	its	impacts	on	tropical	activity	in	the	GoM	Basin.

Perceptions	of	Changing	Hurricane	Strength	Along	the	U.S.	Gulf	Coast
Investigators:	Wanyun	Shao,	Siyuan	Xian,	Barry	Keim,	Kirby	Goidel,	Ning	Lin

The	 scientibic	 debate	 on	 the	 impact	 of	 climate	 change	 on	 hurricane	 intensity/strength	 continues.	 Regardless	 of	 its	 causes,	 the	
consequence	 of	 increasing	 hurricane	 intensity	 is	 undeniably	 immense	 among	 coastal	 residents.	 In	 this	 study,	 we	 investigate	 how	
various	 objective	 measures	 of	 hurricane	 strength	 affect	 people’s	 perception	 of	 changing	 hurricane	 strength	over	 time.	We	 utilize	
original	 survey	data	 to	 examine	the	 relationship	between	 perceived	 and	actual	 shift	 in	 hurricane	strength.	 In	 this	 paper,	 hurricane	
strength	 is	 indicated	 as	 maximum	 wind	speed	 at	 landfall,	 storm	 surge	 and	 economic	 damage.	 We	 bind	 that	 the	 characteristics	 of	
hurricane	strength	associated	with	the	most	recent	landfall	are	much	more	closely	associated	with	perceptions	of	changing	hurricane	
strength	than	objectively	measured	trends.	This	 result	 is	 consistent	with	availability	bias,	 suggesting	 that	 perceptions	are	associated	
with	most	accessible	and	retrievable	events.	We	also	 bind	that	people’s	belief	in	climate	change	play	a	powerful	role	in	one’s	perception	
of	changing	hurricane	strength.	Political	predispositions	are	found	to	affect	one’s	perceptions	of	changing	hurricane	strength.	Compared	
to	Democrats	and	Independents,	Republicans	are	far	less	likely	to	believe	that	climate	is	changing	and	thus	they	tend	to	not	believe	that	
hurricanes	 are	becoming	 stronger.	Given	 that	 this	 study	 focuses	 on	 how	physical	characteristics	 of	past	 hurricane	 events	 inbluence	
individual	 perceptions	 of	 hurricane	strength	shift,	 future	research	should	focus	 on	how	expectations	 of	 future	climate	 and	weather-
related	events	inbluence	individual	attitudes	and	behaviors.	
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Outreach	or	Communication	Activities
Assessing	and	Communicating	Risk:	A	Study	of	Flood	Risk	Awareness	and	Resilience	in	Tulsa,	Oklahoma

SCIPP	supported	an	effort	by	Tulsa	Partners	to	conduct	a	survey	of	residents	who	 live	in	vulnerable	areas	near	
an	aging	 levee	along	the	Arkansas	River	in	Tulsa,	 Oklahoma.	 	 SCIPP	provided	two	 summer	 interns	who,	 with	
Tulsa	Partners,	 the	Corps	of	Engineers,	and	others,	designed	and	administered	a	survey	to	document	awareness	
of	levee	issues	and	assess	community	vulnerability.	 	The	Eindings	from	the	survey	supported	the	city's	perceived	
need	 to	 better	 inform	 vulnerable	 residents	 and	 to	 connect	 them	 to	 information	 and	 Einancial	 assistance	
programs	 to	 reduce	 their	vulnerabilities.	 The	 results	 from	 this	survey	 are	 part	of	 a	 larger	Program	 for	Public	
Information,	and	will	 serve	as	a	baseline	measurement	of	how	effective	future	Elood-related	public	 information	
programming	is.	Also,	the	interns	looked	into	the	effectiveness	of	this	pilot	Program	for	Public	Information	(PPI)	
for	the	City	of	Tulsa	by	interviewing	and	analyzing	data	from	all	PPI	partners	to	determine	the	impact	and	reach	
of	the	program.	Analysis	of	the	interviews	will	lead	to	recommendations	for	effective	ways	of	measuring	impact	
and	improving	the	effectiveness	of	the	program.	A	summer	intern	in	2016	is	building	upon	this	initial	work	to	
see	how	more	coordinated	information	among	various	agencies	in	Tulsa	are	addressing	these	needs.
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Texas	 and	 Oklahoma	 Climate	 Extremes	 Workshop:	 Learning	 from	 the	 Recent	 Four-Year	 Drought	 and	 Spring	
Flooding	Events:	 SCIPP	served	as	a	presenter,	facilitator	and	notetaker	at	this	event.	As	a	Southern	Plains	Drought	Early	
Warning	 System	 activity	with	 the	 goal	of	 improving	 disaster	 reduction	 and	building	 capacity	for	better	decision-making	
relating	 to	 drought	 planning	 and	mitigation,	 the	workshop	 included	 presentations	 and	discussions	 about	 the	 shift	 from	
extreme	drought	to	bloods	in	2015	and	tactics	the	participants’	agencies	used	to	manage	those	events.	Participants	included	
representatives	 from	 the	 broad	 areas	 of	 water	management,	 public	 safety,	 infrastructure,	 and	 environment.	 Discussion	
topics	included	monitoring	 tools,	agency	coordination,	unexpected	impacts,	 successes,	 and	public	outreach.	 Following	 the	
workshop,	 SCIPP	 produced	 a	 summary	 report	 that	 revealed	 a	 numerous	 amount	 of	 opportunities	 suggested	 based	 on	
discussions,	 such	as	the	 increased	interest	 in	 collaboration	 across	 agencies	 and	 borders,	 the	 establishment	of	 a	 monthly	
climate	 webinar,	 and	 the	 addition	 of	 a	 “train	 the	 trainer”	 workshop	 geared	 to	 assist	 the	 participants	 in	 bringing	 the	
information	back	to	their	own	agencies.			

The	NOAA/SARP	Thresholds	Project:	As	part	of	 the	project’s	second	year,	Adaptation	 International	and	SCIPP	hosted	2	
workshops	in	San	Angelo	this	year	(January	and	April).	SCIPP	served	as	the	climate	resource	and	during	the	 birst	workshop	
we	provided	the	city	with	a	“Climate	of	San	Angelo”	document	that	accompanied	an	interactive	presentation	discussing	the	
city’s	view	of	these	hazards.	We	then	discussed	the	debinition	of	a	 threshold	and	found	 the	 quantibiable	 thresholds	for	the	
various	 stakeholders	in	 the	 room.	The	 second	workshop	 used	 the	 projections	of	 these	 thresholds	(calculated	by	ATMOS	
Research)	 to	 brainstorm	 resilience	 actions	 for	 the	 city.	 A	 very	 engaged	 and	 productive	 session	 led	 to	 the	 decision	 to	
implement	a	rain	water	capture	system,	designed	to	create	public	awareness	of	water	conservation	and	to	reduce	the	City’s	
municipal	water	use.	The	lessons	from	this	project	are	very	valuable	for	SCIPP	and	the	“thresholds”	concept	is	proving	to	be	
a	hot	topic	amongst	new	potential	stakeholders.	Additionally,	the	“Climate	of”	documents	are	highly	valuable	in	providing	a	
historical	context	of	the	hazards	in	stakeholder’s	communities	and	SCIPP	plans	on	developing	more	throughout	our	region.	
Below	are	pictures	from	the	workshop	in	San	Angelo.
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Key	Publications
1)Shafer,	 M.,	 D.	 Brown,	 and	 C.	 McNutt,	 2016.	 Managing	 the	 2011	 drought:	 a	 climate	 services	 partnership,	 in	
Climate	in	Context:	Science	and	Society	Partnering	for	Adaptation,	A.	Parris,	G.	GarEin,	K.	Dow,	R.	Meyer	and	S.L.	
Close,	eds.,		American	Geophysical	Union.

	 Understanding	the	long-lasting	effects	and	helping	people	manage	during	drought	has	been	a	growing	area	of	research	and	
services.	 Information	 Dlow	between	 operational	 forecasters,	 the	 monitoring	 community,	 and	 those	 affected	 by	 drought	 were	
studied	in	the	context	of	an	intense	multi-year	drought	across	the	Southern	Plains.	The	book	chapter	explores	the	unique	aspects	of	
each	partner,	why	all	partners	were	necessary	for	effective	management,	how	they	informed	each	other,	and	what	providers	and	
scientists	learned	from	 these	 interactions.	 These	partnerships	supported	discussions	and	interactions	that	helped	to	build	trust	
and	 receptivity	 of	 drought	 information	 and	 provided	 multiple	 points-of-entry	 into	 the	 collective	 drought	 monitoring	 and	
management	system.
	
2)	Simpson,	 C.	 F.,	 L.	 Dilling,	 K.	 Dow,	 K.	 L.	 Lackstrom,	M.	 C.	 Lemos,	 and	R.	 E.	 Riley,	 2016:	 Assessing	 needs	 and	
decision	contexts:	RISA	approaches	to	engagement	research.	Climate	in	Context:	Science	and	Society	Partnering	for	
Adaptation,	A.	S.	Parris,	G.	M.	GarEin,	K.	Dow,	R.	Meyer,	and	S.	L.	Close,	Eds.,	Wiley	and	Sons,	3-26.
	 In	 this	 chapter,	 we	 discuss	the	 approaches	used	by	four	RISA	 teams	 to	understand	the	 context	within	which	 decision-
makers	operate	and	use	 information.	Some	of	 the	approaches	are	formal	and	are	based	on	social	science	research	methods,	and	
others	are	more	informal	based	on	long-term	engagement	with	stakeholders.

3)	Needham,	H.F.,	B.D.Keim,	and	D.	Sathiaraj,	2015:	 	A	Review	of	Tropical	Cyclone-Generated	Storm	Surges:	Global	
Data	Sources,	Observations	and	Impacts.		Reviews	of	Geophysics	53(2):545-591.
	 Tropical	cyclone-generated	storm	surges	are	among	 the	world's	most	deadly	and	destructive	natural	hazards.	This	paper	
provides	the	 Dirst	comprehensive	global	review	of	 tropical	storm	 surge	data	sources,	observations	and	 impacts,	while	 archiving	
data	in	SURGEDAT,	a	global	database.	

4)Ban,	R.J.,	 C.M.	 Bitz,	A.	Brown,	 E.	Chassignet,	 J.A.	 Dutton,	 R.	Hallberg,	A.	Kamrath,	D.	 Kleist,	P.F.J.	Lermusiaux,	 H.	
Lin,	 L.	Myeers,	 J.	 Pullen,	 S.	 Sandgathe,	M.	 Shafer,	 D.	Waliser,	C.	Zhang,	E.	Dunlea,	 C.	 Mengelt,	 A.	Macaldy,	 2016.	
Next	 Generation	Earth	 System	Prediction:	 Strategies	 for	 Subseasonal	 to	 Seasonal	 Forecasts,	 Washington	 DC:	
National	Academies	of	Sciences

	 	 Extending	weather	and	ocean	forecasts	to	predict	Earth	system	conditions	weeks	to	months	in	advance	will	help	decision	
makers	plan	 ahead	 to	 save	 lives,	 protect	 property,	 and	 increase	 economic	 vitality.	 The	 report	presents	a	 research	 agenda	 that	
emphasizes	increasing	 the	skill	of	 forecasts;	expanding	the	 breadth	of	 forecast	model	and	variables;	improving	 the	prediction	of	
extreme	 and	 disruptive	 events;	 and	 bringing	 researchers	 and	decision	 makers	 together	to	 develop	 more	 actionable	 forecasts.	
Decision	makers	are	 central	 to	 this	process,	 and	improving	understanding	 of	 their	decision-making	 contexts	 and	incorporating	
social	and	behavioral	science	to	understand	how	seasonal	to	sub	seasonal	forecasts	are	being	used	are	an	essential	element	of	this	
research	agenda.	
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Narrative	Examples

5)Trepanier,	 J.C.,	M.J.	Roberts,	and	B.D.	Keim,	2015:		Trends	and	Spatial	Variability	in	Dry	Spells	Across	the	South-
Central	United	States.	 	Journal	of	Applied	Meteorology	and	Climatology	54:2261-2272.	 	DOI:	http://dx.doi.org/
10.1175/JAMC-D-14-0319.1

	 Annual	average	 and	maximum	spells	with	no	precipitation	in	the	southern	United	States	are	analyzed.	 In	this	study,	dry	
spells	 are	 deDined	 as	 consecutive	 days	 with	 no	 measurable	 rainfall.	 The	 strongest	 geographical	 indicator	 for	 the	 number	 of	
consecutive	dry	days	across	this	region	was	longitude.	Dry	spells	tend	to	have	had	 longer	durations	at	the	westernmost	stations	
because	of	natural	climatological	controls.
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Construction	of	the	Ike-Dike	in	Houston-Galveston

SCIPP	 personnel	 are	 engaged	 in	 the	 research	 and	 discussion	
about	 the	 construction	 of	 the	 “Ike	 Dike,”	 which	 is	 a	 surge	
barrier	 that	 may	 be	 constructed	 to	 protect	 the	 Galveston-
Houston	region	from	storm	 surge.	 	The	 impetus	 for	the	recent	
discussion	to	build	a	surge	barrier	was	the	devastating	blooding	
that	stemmed	from	Hurricane	Ike	in	2008	(Figure	1),	along	with	
the	 long-term	 history	of	 local	 catastrophic	 surge	 events.	 	 Ike	
produced	a	17.5	 foot	storm	 surge	 along	 the	 Bolivar	Peninsula,	
which	 ranks	as	 the	 9th	 largest	 surge	 event	 along	 the	 U.S.	 Gulf	
Coast	 since	 1880,	 and	the	 event	devastated	Galveston	 and	 the	
surrounding	 region,	 much	 like	 the	 Galveston	 Hurricanes	 of	
1900	 and	1915,	among	 others.	 	SCIPP	 is	using	 the	 SURGEDAT	
database	to	assess	the	range	of	historical	surges	in	the	area	and	
then	 determine	 the	 500-year,	 100-year,	 and	 50-year	 surge	
events	 to	 be	 used	 for	assessment	 and	 planning.	 	 In	 addition,	
SCIPP	 personnel	 took	a	 team	 from	 the	 SSPEED	 (Severe	 Storm	
Prediction,	 Education,	 and	 Evacuation	 from	Disasters)	 Center	
from	 Rice	 University	 -	 who	 are	 also	 heavily	 involved	 in	 the	
discussion	 about	 the	 Ike-Dike	 -	 on	 a	 Katrina	 tour	 of	 New	
Orleans	 to	 assess	 modern	 surge	 mitigation	 measures	 that	
would	be	relevant	to	the	Ike	Dike.				Early	estimates	are	that	the	“Ike-Dike”	surge	wall	will	cost	between	$4-6	billion	and	will	
take	about	2	years	to	build.		There	are	competing	proposals	to	the	Ike-Dike	that	would	provide	a	higher	level	of	protection	at	
a	lower	cost,	but	would	protect	a	smaller	region.		

Figure	1.		Surge	damage	in	Gilchrist,	Texas	on	the	Bolivar	Peninsula	
after	Hurricane	Ike	in	2008.		The	image	was	taken	by	Jocelyn	
Augusitno	of	FEMA	and	is	in	the	public	domain.		It	can	be	obtained	at	
https://en.wikipedia.org/wiki/Hurricane_Ike#/media/
File:Hurricane_Ike_Gilchrist_damage_edit.jpg.

http://dx.doi.org/10.1175/JAMC-D-14-0319.1
http://dx.doi.org/10.1175/JAMC-D-14-0319.1
http://dx.doi.org/10.1175/JAMC-D-14-0319.1
http://dx.doi.org/10.1175/JAMC-D-14-0319.1
https://en.wikipedia.org/wiki/Hurricane_Ike
https://en.wikipedia.org/wiki/Hurricane_Ike
https://en.wikipedia.org/wiki/Hurricane_Ike
https://en.wikipedia.org/wiki/Hurricane_Ike
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Coping	With	Drought
Drought	has	been	 a	 predominant	 theme	 of	 SCIPP	 in	 recent	years,	 but	 gave	 way	as	attention	turned	 toward	 bloods.	 The	
drought	of	 2011-2015	 ended	abruptly	as	record	 blooding	 enveloped	much	of	 Texas	and	Oklahoma.	This	opened	up	 new	
avenues	of	discussion	and	research	concerning	 the	nature	 of	hydrologic	extremes.	This	bits	well	within	SCIPP’s	theme	of	
integrated	multi-hazard	planning.
Even	though	attention	shifted	from	drought,	drought	remained	a	core	strength	of	SCIPP.	Activities	undertaken	during	this	
past	year	are	detailed	according	to	the	working	group	structure	of	NIDIS.	
Observations	and	Monitoring
SCIPP	 contributed	to	improved	monitoring	 through	launching	the	new	Water	
Reservoir	 Data	 Visualization	 Tool	 (http://reservoir.srcc.lsu.edu/;	 see	 p.	 8),	
conducting	three	more	Field	Photos	Weekends,	and	developing	new	tools	for	
reporting	impacts.
The	reservoir	data	tool	was	the	direct	result	of	a	need	identibied	in	2011-2012	
through	 interactions	 with	 stakeholders	 in	 drought	 forums	 and	 webinars.	
Initial	 funding	 for	 the	 project	 was	 provided	 by	 the	 National	 Centers	 for	
Environmental	 Information	 through	 the	 Southern	 Regional	 Climate	 Center	
and	NOAA	Regional	Climate	Services	Director.	 	SCIPP	is	now	maintaining	and	
expanding	the	available	data	as	part	of	its	suite	of	tools.
The	 Field	 Photos	Project	was	begun	 in	 2012	 in	 partnership	 with	CoCoRaHS	
and	 the	 Earth	 Observation	 and	 Modeling	 Facility	 (EOMF;	 University	 of	
Oklahoma).	 	Three	 times	per	year	–	Presidents	Day,	Memorial	Day,	and	Labor	
Day,	CoCoRaHS	observers	and	other	citizen	scientists	are	asked	to	take	photos	of	 their	landscape	and	submit	them	to	the	
EOMF	 Field	 Photos	archive.	 	 A	 total	 of	796	photos	were	 received	 and	uploaded.	 	These	 photos	are	 being	 characterized	
according	to	drought	intensity	in	another	project	funded	by	NOAA	Sectoral	Applications	Research	Program	(SARP).
SCIPP	worked	with	colleagues	at	Weather	Decisions	Technologies	(WDT)	and	the	National	Drought	Mitigation	Center	on	a	
drought	app	for	mobile	phones	being	developed	by	WDT,	on	a	separate	project	funded	by	NIDIS.	 In	addition	 to	providing	
access	 to	 commonly-used	 drought	 products,	 the	 app	 will	 enable	 “condition	 reporting”	 for	 different	 types	 of	 impacts	
(pastures,	cropland,	lawn	&	garden,	water	resources,	wildbire,	and	soil	moisture).	
Forecasts	&	Predictions
Predicting	 summer	temperatures	are	a	difbicult	challenge	 in	 the	Southern	 Plains,	yet	one	which	 is	critical	to	anticipating	
drought-related	impacts.	The	 region	 is	susceptible	to	blash	drought	scenarios;	consequently	being	able	to	anticipate	high	
temperatures	 in	 subsequent	 months	 could	 give	 farmers	 and	 ranchers	more	 time	 to	 prepare.	 To	 address	 this,	 Steven	
Quiring	and	Zachary	Leasor	examined	spatial	and	temporal	correlations	in	temperatures	between	subsequent	months	(see	
p.	14).	The	results	did	indeed	show	some	level	of	predictability	in	the	summer	months.	
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Field	Photos	submitted	by	R	Richter	Sep	2015

http://reservoir.srcc.lsu.edu/
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It	 also	 showed	 that	 other	 seasons	 which	 are	 more	 dominated	 by	 synoptic	 rather	 than	 convective	 regimes	 have	 less	
predictability.	This	research	could	lead	to	improved	predictability	of	summer	drought	onset	in	the	Southern	Plains.
Interdisciplinary	Research	and	Applications
New	research	included	assessing	use	of	various	drought	indicators,	changes	in	the	frequency	of	precipitation,	and	comparing	
planning	documents.	SCIPP	 conducted	a	 regional	survey	of	 local	 (county	and	parish-level	ofbices)	on	 their	management	of	
drought,	use	of	various	drought	indices,	perception	of	the	U.S.	Drought	Monitor,	 and	communications.	 	The	survey	received	
331	responses.	A	draft	summary	of	the	survey	has	been	completed	and	will	be	binalized	in	Summer	2016.
SCIPP	worked	with	Dr.	Dawn	Jourdan	in	 the	University	of	 Oklahoma’s	Regional	and	City	Planning	Department	to	compare	
planning	documents	from	three	cities	in	Oklahoma.	Cities	rarely	have	stand-alone	drought	plans;	rather	response	to	drought	
may	be	scattered	across	several	plans,	if	 it	is	even	featured	at	all.	The	 research	 team	examined	several	city	plans,	including	
water	management,	 emergency	management,	 and	 comprehensive	plans	to	see	 how	all	types	of	hazards	are	portrayed	and	
the	relationship	between	the	plans.	The	data	are	currently	being	analyzed.	
SCIPP	 also	 continued	 examining	 ecological	 impacts	of	 drought	 (in	association	with	 the	DOI	South	Central	Climate	 Science	
Center)	and	began	developing	a	wildbire	and	prescribed	burn	climatology	(funded	by	a	grant	from	the	South	Central	Climate	
Science	Center).	Both	of	these	topics	arose	from	comments	made	at	drought	forums	and	webinars.
Education	and	Outreach
SCIPP	continued	providing	webinars	and	briebings	on	drought.	SCIPP	conducted	a	webinar	on	El	Nino	transition	to	La	Nina.		

Several	 regional	 National	 Weather	 Service	 Forecast	 Ofbices	 participated	 in	 the	
webinar.	In	addition,	SCIPP	produced	several	5-minute	briebings	posted	directly	to	
YouTube	 and	 the	 SCIPP	 videos	 site,	 http://www.southernclimate.org/resources/
videos.	Because	drought	was	largely	absent	across	the	region	for	much	of	this	time,	
the	 updates	were	much	 less	frequent	 than	 in	previous	years.	 Additional	webinar	
topics	 are	 planned,	 but	 are	 waiting	 until	
drought	 is	 more	 prominent	 in	 order	 to	
increase	participation.
Other	Planning	and	Engagement
In	 addition	 to	 the	 focused	 efforts	 aligning	
with	 NIDIS	 Working	 Groups,	 SCIPP	
conducted	 several	 broad-based	 activities	 to	
promote	 drought	planning.	These	 included	a	
regional	 workshop	 and	 assisting	 Arkansas	
with	 an	 incipient	 drought	 planning	 effort.	

The	Texas-Oklahoma	Climate	 Extremes	workshop	 is	detailed	on	page	 16.	 The	report	
that	was	produced	from	the	workshop	is	one	of	the	key	documents	that	is	being	used	
to	produce	the	Southern	Plains	DEWS	strategic	plan.
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Arkansas	Drought	Planning	Workshop

El	Nino	to	La	Nina	Drought	Webinar:	2/18/16

http://www.southernclimate.org/resources/videos
http://www.southernclimate.org/resources/videos
http://www.southernclimate.org/resources/videos
http://www.southernclimate.org/resources/videos
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Appendix:	Publications

*Allard,	 J.M.,	 J.V.	Clarke,	 and	B.D.	Keim,	 	In	Press:	 Spatial	and	Temporal	Patterns	of	In	Situ	Sea	Surface	Temperatures	within	
the	Gulf	of	Mexico	(GoM),	1901–2010.		American	Journal	of	Climate	Change.
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