neen

Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo

Date
09/23/2011

NEON Doc.:#NEON.DOC.011035 Revision: D
DO3FIU Site Characterization
Supporting Data

PREPARED BY ORGANIZATION DATE
Ed Ayres FIU 12/10/2010
Hongyan Luo FIU 12/10/2010
APPROVALS (Najne ORGANIZATION APPROVADATE
HankLoescher FIU 10/06/2011
RELEASED BY (Name ORGANIZATION RELEASBATE
Anne Balsley CCB ADMINISTRATODRS | 10/06/2011

See Configuration Management System for approval history




Date

n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

Change Record

REVISION DATE ECO # DESCRIPTION OF CHANGE

1.0 5/14/2010 INITIAL DRAFT

A 6/22/2010 | NEON.FIU.000242.CRE CCB APPROVED INITIAL RELEAS

B 9/16/2010 | NEON.FIU.000246.CRE UPDATESEE CRE

C 12/10/2010 | NEON.FIU.000274.CRE UPDATESEE CRE
Update to new document

D 09/23/2011 | ECG00279 ydzyYo SN a«k G S yduif I
document




. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

o " " | NEON Doc:NEON.DOC.011035 Revision: D
TABLE OF CONTENTS
1 DESCRIPTION. ... utitttttteiiiittitttaa e e s estteeete e e e s s sttb st eaaaeasssbb e et e eeeesasbaseeeeeesaaansbbaeeaeeeesansbbseeeaenssannen 1
O o U100 1= = OO PRPPPRP 1
S Yoo T PP PTTPRPRP 1
2 RELATED DOCUMENTD ARRONYMS ....cooiiiiiitiiiiie ettt ettt sibanee e e e e 2
2.1 Applicable DOCUMENIS........oiiiiiiieei e e e e e e e e e e e e e aaaaaaaeeas 2
2.2 ReferenCe DOCUMENIS........oi ittt e e e e e e e eeeeeeaeaaaaaeeens 2
PG T ol (011 Y/ 1 LT 2
A VL= T4 o I @] 017 = o1 o) o TSP 2
3 ORDWAYSWISHER (ADVANCEBVER SITE).....cciiiiiiiiiiiiiie ittt 3
TN R Y | (=3 B 1= =Y ] 4T PP PP URUU R 3
Tt Ot R o0 5111 (=T 1 ¢ (PP
G 7 Yo T PRSP 7
T2 R S (o T I =T o o) o PP 4
3.2.2  Soil semvariogram deSCrPLION.........coiiiiiiie e 13
3.2.3 Results and iNtErPretation...........c.uueeeieeeiiiee e e e rees 15
G TR T AN | €1 1= PR RURRRR 19
3.3.1  SEASONAI WINAIOSES. ... uuieeiiitiiiiiiiiiiee it ee ettt e et ae e e e e e e e e e e eaes s s s e s s s aa s s nseneenreerraseansaneeees 19
3.3.2 Results (graphs for WiNA FOSES).......uueiiiiiiiiiiiiiiiiee e 19
3.3.3  RESUIANT VECIOIS....ciiieiiiiiiiiiee ettt e e e e e e e e e e e e e e e e e e e enneees 25
3.3.4 Expected environmental coONntrols 0N SOUICE ar€a...........coeeeeeeeceuneenninriinieeieeeeeeeeeeees 25
3.3.5 Footprint model results (source area graphiS).........c.uvevveeiiiiiiiieeeeeeeiiee e 27
3.3.6 Tower location,instrument hut location, boardwalks, measurement layers on the tower
and Other SENSOF IOCALIONS .........uuiiiiiee e ettt e e e e e e e e s e e e e e e s b ereeeeeeenneees 36
3.3.7 Information for ecosystem productivity PIOLS.........ccccuiviiiiiiiiiiiiiiierreeeeee e eaee e 40
4 DISNEY (RELOCATABDWER SITE.L)....cuuiiiiiiiiiiiiiiiiiieeieereerieeseeeeeeaeeeeeeeeenssesssssnssnnsnssseennnnn A
R S | (= DTS T ot g o] 1 o] PP UTT S PPPPPPPRPPN 41
O T o101 41 (=] 1  F PP PPT PSSR 41
S o 1TSS 43
N R S T 1| I 0 1= ] oo ) o 1 43
4.2.2  Soil semivariogram deSCrPLION. ........eiiiiiiiiiiee et a e 52
4.2.3 Results and iNterpretation...........c.uueeeeieiiiiiiieie e 54



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

4.3 AIFSNEA. ... et e e e raae e e 58
4.3.1 SeasoNal WINAIOSES.........uuueiiiieiiiiiiiiieee ettt e e ettt e e e e e s e e e e e s s raae e e s anneeees 58
4.3.2 Results (graphs for Wind FOSES)........cuueeiiiiiiiiiiiiee et 59
4.3.3 RESUIANT VECTIOIS......ci ittt e e e e e e e e e e e e e e e e aaaeaeaeeaeseseeessaasaannnnnnnnnned 61
4.3.4 Expected environmental controls 0N SOUICE ar€a............ccoeeeeecunnvnninnirninrinereereeeeees 61
4.3.5 Footprint model results (source area graphiS).........ccoooveeiiiiiiieeiieccciceeee e 64
4.3.6 Tower location, instrurant hut location, boardwalks, measurement layers on the tower
aNd Other SENSOT IOCALIONS. .. ...ttt r e e e e e e e e aeeeaeeeeee e e e s e s s s aasaaa e e nneenennreseeneeeeeees 70
4.3.7 Information for ecosystem productivity PlOLS...........cccoiiiiimiiiieiiiiiiiee e 74

5 JONES (RELOCATABMEHR SITE.2).....cccciuiieiiiiireeiirieeesiieeeesieeeessieeeessssessssseesssssessssnsees e d D

Bl SItE DESCHIPUON.....ci i e e e et e e e e e e e e e e e e e e ee e e e e e e e s e e e e e ennnaanes 75
o0 I Yo 0153253 (= 1 1 PP 16

LG22 Yo T PSPPSR 78
5.2.1  SOIl DESCIIPUION. ....ceiiiiiiiiieee ettt e e sttt e e s e e e e s st e e e e e s s annrneeeeesssnnrnneeeee s d O
5.2.2 Soil semivariogram desCriPliON............cooiiiiiiiiiir e e e e e e e e e e e e e e e e e 85
5.2.3 Results and iNterpretation...........veiiiiiiiec e 87

B3 AIISNEA. ..ot a e e e e e e e e e e n 91
5.3.1  SEASONAI WINUIOSES. ... .uuuiiiiiiiiieiiiieiieteeteteettaeaaeae e e e e e e e s st s asssaassassaasassnnsnnnesrenraassanseeeeees 91
5.3.2 Results (graphs for WiNd FOSES)........cccvvviiiiiiii e 92
5.3.3  RESUIANT VECIOIS. ...cii ittt ettt e e e e e e e e e e e e e e e e e nnnnrneas 94
5.3.4 Expected environmental controls 0N SOUICE ar€a..........uuvvviviiieiieeeieiieeieieeiieeeeeeeeeeenn 94
5.3.5 Footprint model results (Source area graphliS).........cccouuiurrrieeeeriiniiirieee e niiineeeeeee s 96
5.3.6 Tower location, instrurant hut location, boardwalks, measurement layers on the tower
and Other SENSOT IOCALIONS.......cciii ittt e e e e e e e e e taaeaeaeaaaaeeaasasaeasaaassaaanannnnnnes 103
5.3.7 Information for ecosystem productivity plOLS...........ceuveeveiiieiiiiiiiiiiiiiiieeieeeeeeeeeeee, 107

B REFERENGCES........oi ittt ettt e et e et e e e et e e e s ssee e e eansaeeeeanseeeeeanseeeeannsenaennnes 108
7 APPENDIX A-CGODE FOR SEWARIOGRAM ANALYSES.......cco oo 109

7.1  Semivariogram COUE OFUWALY..........uuuieeiiiurieiieeeeeaaitieeeeee e s st eeeesssbbrr e e e e e s e anenneeeeaeeaas 109
7.1l TOMPEIALUIE. .. ..ottt e e e e e et e et ettt e e e e e e e eaeeeeeas bt e e eeeaeaaeeeennnns 109
7.1.2 SOOIl Waer CONTENL.......coiiii ettt ee e e e e e e e e e e e e e aaaaaaaaaaaens 111

7.2 Semivariogram COOE DISNEY.........uuu ettt e et e e e et e e e e aaaaaaeaeeaaeaeaa s e e e e aaaaaannnneannes 112
A R =T 101 01T = LU =P TP P PTTPPPPPPPPP 112
7.2.2 SOl WALEr CONENL.......ciiiiiee e r e e e e e e e e e e aaaaaaaaaaaaens 114

7.3  Semivariogram COUQ JONES. .....ii i i e e eeiiieeeetiieee s e e e e e e e e e ee ettt e e e e e e e e e e e eeeaaataa e s eeeeaeeeeennnnns 116



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

A T R =Y 4 1] o 1=T = (U] =SSP 116

7.3.2  SOI WALET CONIENL......eiiiiiiiiiiiiii et e e e e e b e e e e e s s nasrraeeeeeeaanns 118
8 APPENDIX B. OPTIOISAIL ARRAY PATTERNS........ctiiieie et 1
LIST OF TABLES
Table 1 Percent Land cover type at OrdWaWIShEL..............oooiiiii i 5
Table 2 Ecosystem and site attributes for the Ordway Site...............oooi i iee e, 6
Table 3 Soil Series and percentage of soil series within 2%ckmtered on the tower........................ 9
Area Object Iterest (AOI) is the mapping unit from NRCS...........coooiiiiiiier e 9
Table 4 Summary of soil array and soil pit information at Ordway............cccvveeeeeririiiiieeeeee e 18
0° represents true north and accounts for declination...............cooooiiiciiiiiciiii e 18
Table 5.The resultant wind vectors for DO3 Ordway Advanced Site.............cccvueeieeriiiiiiiiieeeennnnns 25
Table 6 Expected environmental controls to parameterize the source area model for Or8wiher
Biological Center RelOCatabIE SILE...........oooiiiiiiiiiiice e 26
Table 7 Tower oriented design attributes for the Ordw8wisher Advanced Site...............cccoeuueeee. 38
Table 8 Percent Land cover type at DISNEY........ccccoriiiiiiiieeiiiiiiiiiieeeeessiiieeeee e sninnnneeee e snnnnne . A
Table 9 Ecosystem and site attributes for the Disney Wildness Preserve Relocatable.site........42
Table 10 Soil Series and percentage of soil series within 2%ckmtered on the tower....................46
Area Object Interest (AOI) is the mapping unit from NRCS...........coiiiiiiiiiie e 46
Table 11 Summary of soil array and soil pit information at DiSNEY............euveeveeeeeeieerieeieieiieeeeeenn. 57
0° represents true north and accounts for declination...............ccocooiiiiiiiiiiiiiiiie e, 57
Table 12The resultant wind vector®f D03 Disney Wildness Preserve Relocatable.site............. 61
Table 13.Expected environmental controls to parameterize the source area model for Disney Wildness
Preserve RelOCAtADIE SIt..........c..uuiiiiie ettt e e e e e et e e e e e s e snrrreeeeeeean 63
Table 14 Tower oriented design attributes for the Ordw&yvisher Advanced site..............ccuvvveeeee. 12
Table 15 Percent Land COVEI tyPE @t JONES.....cuuiiiiiiiiiiiiii e aee e 1.7
Table 16 Ecosystem and site attributes the Jones Ecological Research Center Relocatable sit&/8
Table 17 Soil Series and percentage of soil series within 2%ckmtered on the tower.................... 81
Area Object Interest (AOI) is the mapping unit from NRCS..........ccccoiiiiiiiiiiieeeeereeee e 81
Table 18 Summary of soil array and soil pit information at JONES...........cccvvvviviierieiiieeiieeieeeeeeene. Q0
0° represents true north and accourfts declination................oooooe i 90

Table 19.The resultant wind vectors for DO3 Jones Ecological Research Center Relocatable. sifg4
Table 20 Expected environmental controls to parameterize the source area model for Jones Ecological
Center RElOCALADIE SItB.........cviiiiiiiiiieee e e e e e e e e e aaaaaaa e 96
Table 21 Tower oriented design attributes for the Jones Center research RC site.................... 105



Date

n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

LISTOF FIGURES

Figure 1.Location of the Ordway SIte..............oooiiii i a e e e e e e e e e e e e 3
Figure 2. Vegetation map for Ordwayswisher and surrounding area (information is from USGS,
http://landfire.cr.usgs.gov/VIieWer/NViEWEr.NIM)...........uuuiiiiiiiiiiiecieeeeee e, 4
Figue 3. 2.4 knf soil map for OrdwasBwisher NEON advanced tower site, center at tower location.
Figure 4 Example semivariogram, depicting range, sill, and NUgget..........cccccviimiirreeeiniiiineenenn. 14
Figure 5.Spatially cyclic sampling design for the measurements dftemiperature and soil water
(o701 1] 0| SO PP 14

Figure 6 Left graph: mobile (circles) and stationary (line) soil temperature data. Cenegrh:
temperature data after correcting for changes in temperature in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual temperature data after correcting for
changes temperature in the stationary @aand the time of day regression. Data in the right graph were
used for the Semivariogram ANAIYSIS...........oicuurrriiee i 15

Figure 7 Left graphs: exptatory data analysis plots for residuals of temperature. Center graph:
directional semivariograms for residuals of temperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of tEMPErAtULE..........ccccciiii e e e 16

Figure 8 Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data after correcting for changes in watamtent in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
changes water content in the stationary data and the time of day regression. Data in the right graph
were used for the semivariogram analySiS............oooiiiiiiiiiiiiiii e e e e e e e e e e e e e 16

Figure 9 Left graphs: exploratory data analysis plots for residuals of soil watéemorCenter graph:
directional semivariograms for residuals of water content. Right graph: empirical semivariogram (circles)

and model (line) fit to residuals of water CONENL...............oooieeeiiiiiii e 17
Figure 10.Site layout at Ordwagwisher Advance site showing soil array and location of the FIU soil pit.
..................................................................................................................................................... 19
Figure 11.Windroses of JanuaryMarch for DO3 Ordway Advanced Site...........cccoccvvveveeerriiiinnnn. 21
Figure 12.Windroses of Apri¢ June for D03 Ordway Advanced SiLe............cccuvevveeiiiiiiiieeeee e 22
Figure 13.Windroses of Julg September for DO3 Ordway Advanced Site............ccccceeeriivvvieeeenn. 23
Figure 14.Windroses of OctoberDecember for DO3 Ordway Advanced Site...........cccoccvvvvveeeennnn 24
Figure 15Footprint model Run 1: summer, daytime, max WS, WD 75 degrees..........ccccccoeuuneee. 27
Figure 16Footprint model Run 1: summer, daytime, max WS, WD 225 degrees...........ccccceernnee 28
Figure 17Footprint modelRun 2: summer, daytime, mean WS, WD 75 degrees..........cccccceevnnee 29
Figure 18Footprint model Run 2: summer, daytime, mean WS, WD 225 degrees...........cccce..... 30
Figure 19Footprint model Run 3: summer, nighttime, mean WS, WD 75 degrees...........ccuuu...... 31
Figure 20Footprint model Run 3: summer, nighttime, mean WS, WD 225 degrees................... 32
Figure 21Footprint model Run 4: winter, daytime, max WS..........ccccooiiiiiiniiniiiiiiieereeeeeeeeee e 33
Figure 22Footprint model Run 4: winter, daytime, mean WS..............ooiiiiiieeeeeeeee 34
Figure 23Footprint model Run 4: winter, ginttime, mean WS.........ccccoooii s 35
Figure 24Plan view of DO3 Ordweaywisher Advanced site locatian..................eeeeeeeiiiiiiinniinnnnnne... 39
Figure 25.Vegetation map for Disney NEON relocatable tower site 1 and surrounding area (information
is from USGS, http://landfire.cr.usgs.gov/viewer/viewenml...............coooeiiioiiinniiniiiiiiiieeeeeeeenen 41
Figure 26.2.4 knf soil map for Disney relocatable site 1, center at tower location.......................43
Figure 27Example semivariogram, depicting range, sill, and nugget............ccccceviiiriieeneernnnnee 53



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

Figure 28.Spatially cyclic sampling design for the measurements of soil temperature and soil water
(o0 ] 0] (T o | PP PP PPPPPPPPPPPP 53
Figure 29 Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationatst (tarcles) and a linear
regression based on time of day (line). Right graph: residual temperature data after correcting for
changes temperature in the stationary data and the time of day regression. Data in the right graph were
used for the SemivariograINAIYSIS. ..........couiiurirriieee e e s e e e e 55

Figure 30 Left graphs: exploratory data analysis plots for residuals of temperature. Center graph:
directional semivaograms for residuals of temperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals Of tEMPEIATULE...........c.uiiiiiie e 55

Figure 31 Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data after correcting for changes in water content in the stationary data (circles) and a linear
regression based on time of day @jn Right graph: residual water content data after correcting for
changes water content in the stationary data and the time of day regression. Data in the right graph
were used for the semivariogram anNalYSIS...........coieiiiiiiiiiieee e 56

Figure 32 Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water won. Right graph: empirical semivariogram (circles)

and model (line) fit to residuals of water CONENL...............oooieeeiiiiiii e 56
Figure 33.Site layoutat Disney showing soil array and location of the FIU soil.pit....................... 58
Figure 34.Windroses of JanuaryMarch for DO3 Disney WildneseBerve Relocatable site........... 59
Figure 35.Windroses of Aprit June for DO3 Disney Wildness Preserve Relocatable.site............ 60

Figure 36.Windroses of Julg September for DO3 Disney Wildness Preserve Relocatable site....60
Figure 37.Windroses of OctoberDecember for D03 Disney Wildness Preserve Relocatable.site61

Figure 38Footprint model output Run 1: summer, daytime, maxX WS.......ccocceveeiiiiiinniieiieeeeen 64
Figure 39Footprint model output Run 2: summer, daytime, mean.WS..........ccccccvvvvvereneeeeeeeeenns) 65
Figure 40Footprint model output Run 3: summer, nighttime, mean WS............ccccccviiiiinieeeennns 66
Figure 41 Footprint model output Run 4: winter, daytime, max WS............cccccoe oo 67
Figure 42Footprint model output Run 5: winter, daytime, mean WS...........cccccvvveeeieeiieeeieeeeeeenn. 68
Figure 43Footprint model output Run 6: winter, nighttime, mean WS............cccccciiiiiiiineeend 69
Figure 44Plan view of D03 Disney Wildness Preserve Relocatable site location........................ 73
Figure 45.Location of the Jones Ecological @@sh Center Site.............occcvviiiiiiiiinciiic e, 75
Figure 46. Vegetation map for Jones NEON relocatable tower site 2 and surrounding area (information
is from WBGS, http://landfire.cr.usgs.gov/viewer/Viewer.Ntm).............eeeeeeriiiiiiieeee e 16
Figure 47.2.4 knt soil map for Jones relocatable site 2, center at toweation...............................79
Figure 48 Example semivariogram, depicting range, sill, and nugget............ccccccevviiiiieeeeeennnnee 86
Figure 49.Spatially cyclic sampling design for the measurements of soil temperature and soil water
(070 1 (=T o | PP PP PPPTPTPTTR 86

Figure 50 Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationary data (circles) and a linear
regression based on time of dayn@). Right graph: residual temperature data after correcting for
changes temperature in the stationary data and the time of day regression. Data in the right graph were
used for the Semivariogram @NalYSIS.........cccocoeiiiiiiii et e e e e e e e e 88

Figure 51 Left graphs: exploratory data analysis plots for residuals of temperature. Center graph:
directional semivariograms for residuals of temperature. Right graph: emipggeaivariogram (circles)

and model (line) fit to residuals of tEMPEratULE..........ccccciiii e e e e e 88



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

Figure 52 Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data after correcting for changes in watemtent in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
changes water content in the stationary data and the time of day regression. Data in the right graph
were used for the semivariogram analySiS............cooiiiiiiiiiiiii e e e e e e e e e e 89

Figure 53 Left graphs: exploratory data analysis plots for residuals of soil wateembr@enter graph:
directional semivariograms for residuals of water content. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of Water CONTEML. ..........coiiiiiiiiiie e 389

Figure 54.Site layout at Jones showing soil array and location of the FIU soil.pit....................... 91

Figure 55.Windroses of JanuaryMarch for DO3 Jones Ecological Research Center Relocatablegite.
Figure 56.Windroses of Apri¢ June for DO3 Jones Ecological Research Center Relocatable.sit€93

Figure 57.Windroses of Julg Septembeifor DO3 Jones Ecological Research Center Relocatabl€8ite.
Figure 58.Windroses of OctoberDecember for DO3 Jones Ecologicadéarch Center Relocatable site.

..................................................................................................................................................... 94
Figure 59Footprint model output Run 1: summer, daytime, max WS...........cccccevviiiniineeeeennene 97
Figure 60Footprint model output Run 2: summer, daytime, mean.WS..........cccccovvvvveveneeeeeeeeennns. 98
Figure 61Footprint model output Run 3: summer, nighttime mean WS....................cceeeii i, 99
Figure 62Footprint model output Run 4: winter, daytime, max WS...........ccccccccie, 100
Figure 63Footprint model atput Run 5: winter, daytime, mean WS...........cccccocvvvvniienvineeeeeeeeeen. 101
Figure 64Footprint model output Run 6: winter, nighttime, mean WS..............cccccoiivvivvinnvnennee. 102

Figure 65Plan view of D03 Jones Ecological Research Center Relocatable site location.......106

Vi



Date

n e .3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011
; Revision: D

NEON Doc.:#NEON.DOC.011035

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

1 DESCRIPTION

1.1 Purpose

Data collected, analyzed and described hare used to inform the site design activities for NEON
project Teams, EHS (permitting), FCC, ENG and H#&Jreport was made based on actual site visit to
the 3 NEON sites in Domain 0Bhis document presents all the supporting data for FIU site
characterzation.

1.2 Scope

FIU site characterization dapsesented in his document are for the three@3 tower locations:
OrdwaySwisher Biological Statiaite (Advanced, Disney Wilderness Presersige (Relocatable 1), and
Jones Ecological Research Cesdter(Rdocatable 2).
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2 RELATED DOCUMENT®MACRONYMS

2.1 Applicable Documents

AD[01]

AD[02]

AD[03]

AD[04]

2.2 Reference Documents

ROO01] NEON.DOC.000008 NEONAcronym List

RO02] NEON.DOC.000243 NEON Glossary of Terms

RO03]

RO04]

2.3 Acronyms

2.4 Verb Convention

"Shall" is used whenever a specification expresses a provision that is binding. The verbs "should" and
bYlFébh SELINB&aa y2ynYlyRIFEI2NE LINRPOAAAR2YAD h2Afftbh A&
of the design activity.

Page2 of 119



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:ANEON.DOC.011035 Revision: D
3 ORDWAYSWISHERADVANCED TOWER $ITE
3.1 Site Description

The NEON advanced tower site at the Ordv@ayisher Biological Station (OSBS) is locatd@lutnam
County, north FloridaFjgure ). The original tower site waat 29.68998591, long-81.99353439, after

FIU site characterization, we determine the exact tower location to be at 29.68921.99343 to
minimize the needs for tree cutting during tower construction. New location is about 80 m south of
original tower location and closer to access road.

The OSBS sités characterized by flat tgently rolling topography, with low topographic reli€fhe
highest and lowest point at the site is 55.5 m and 24 m, respectiVglyical of the region, OSBS has
numerous shallow lakes and ponds interspersed amibreghills. Average annual temperature at the
OSBS is 20dhd mean annual precipitation is 182nm, most of which typically falls between June and
September. Annual precipitation patterns ahe site arehighly variable and periods of below average
precigtation (drought) are not uncommariThe site isalso subject to hurricanes and tropical storms.
Both hurricane landfall and severe droughts occur about every 15 years on average, with the latter often
leading to severe wildfire conditions.

Human occupancgf OSBS®xtends back to prehistorical Native American use and has includedi mixe
farming, forestry, and recreational uset various times over the last170 yearsCurrent and use
aroundOSB$s a mix of rural residential, agriculture, mining, and foredtopngterm monitoring efforts

at OSBS have focused on meteorology, limnology, vegetation succession, and species abundance and
population trends for the purpose of supplementing research emakservation efforts.

._EB Melrose ’\‘ ¥
\ [

et
CROWAY-SWISHER
BICLOGICAL STATION

ALACHUA CO.
00 WNINd

’t c— ¥ vtes |
: I \ = A

Figurel. Location of theOrdwaysite.
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3.1.1 Ecosystem

The OSBSite is a midsized natural upland pine/hardwood site set in a mixed land use mathz.
dominant habitattype at the OSBS is longleaf pine sandhilid mean canopyheight in the area is
between 10 m and 25 nifhe major upland soilat the OSB&re excessively drained to wellained
sandy soils with a depth up to 24 rRlant and animal species lists at OSBS can be found
http://ordway -swisher.ufl.edu/species/index.htm

¥ Ordway-Swisher Candidate Location
D Ordway-Swisher Property Boundary
EVT_NAME
C] Agriculture-Cultivated Crops and Irrigated Agriculture
C] Agriculture-Pasture and Hay
|:| Atlantic Coastal Plain Clay-Based Carolina Bay Wetland
|:| Atlantic Coastal Plain Upland Longleaf Pine Woodland
I:l Barren
|:| Central Florida Pine Flatwoods
- Developed-High Intensity
- Developed-Low Intensity
- Developed-Medium Intensity
- Developed-Open Space
|:| East Gulf Coastal Plain Savanna and Wet Prairie
I:l Florida Longleaf Pine Sandhill
|:| Florida Peninsula Inland Scrub
|:| Floridian Highlands Freshwater Marsh
|:| Gulf and Atlantic Coastal Plain Floodplain Systems
|:| Gulf and Atlantic Coastal Plain Small Stream Riparian Systems
|:| Gulf and Atlantic Coastal Plain Swamp Systems
|:| Gulf and Atlantic Coastal Plain Tidal Marsh Systems
- Introduced Upland Vegetation-Perennial Grassland and Forbland
- Introduced Wetland Vegetation-Herbaceous
- Managed Tree Plantation-Southeast Conifer and Hardwood Plantation Group
- Open Water
|:| Southern Atlantic Coastal Plain Dry and Dry-Mesic Oak Forest
I:l Southern Atlantic Coastal Plain Wet Pine Savanna and Flatwoods
|:| Southern Coastal Plain Dry Upland Hardwood Forest
I:l Southern Coastal Plain Mesic Slope Forest

|:| Southern Coastal Plain Nonriverine Cypress Dome

Domain 3 - Ordway - Swisher Biological Center

Southern Coastal Plain Seepage Swamp and Baygall
Figure2. Vegetationmap forOrdwaySwisherand surrounding areéinformation is from USGS,

http://landfire.cr.usgs.gov/viewer/viewer.hth
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Tablel. Percent Land cover type @rdwaySwisher
(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.hth

Veg_Type Area(km’) %
AgricultureCultivated Crops and Irrigated Agriculture 0.02 0.06
AgriculturePasture and Hay 0.23 0.63
Atlantic Coastal Plain Ciased Carolina Bay Wetland 0.03 0.09
Central Florida Pine Flatwoods 3.96 10.76
DevelopedLow Intensity 0.01 0.03
DevelopedOpen Space 2.06 5.60
Florida Longleaf Pine Sandhill 16.09 43.72
Florida Peninsula Inland Scrub 0.02 0.05
Floridian Highlands Freshwater Marsh 1.10 2.98
Gulf and Atlantic Coastal Plain Floodplain Systems 0.03 0.07
Gulf and Atlantic Coast&lain Small Stream Riparian Systems 0.97 2.63
Gulf and Atlantic Coastal Plain Swamp Systems 2.88 7.83
Gulf and Atlantic Coastal Plain Tidal Marsh Systems 0.04 0.12
Introduced Upland VegetatioRerennial Grassland and Forbland 1.79 4.86
IntroducedWetland VegetatiorHerbaceous 0.01 0.03
Managed Tree PlantatieS8outheast Conifer and Hardwood Plantation Group 1.03 2.80
Open Water 1.74 4.72
Southern Atlantic Coastal Plain Wet Pine Savanna and Flatwoods 0.04 0.11
Southern Coastal Plain Dry Upladdrdwood Forest 411 11.16
Southern Coastal Plain Mesic Slope Forest 0.01 0.02
Southern Coastal Plain Nonriverine Cypress Dome 0.14 0.38
Southern Coastal Plain Seepage Swamp and Baygall 0.50 1.36
Total Area Sq Km 36.81 100.00

The ecosystenn the NEON towefetch areais open forest dominant by matudengleafpine (and co
dominant with Turkey Oak)with average canopy height ~1% and projected ground coverages0%

Tall trees on top layesiround towercan reach ~28. This is dire-dominated system with controlled

burns. Recruitnent and establishment gbine seedlings arspatiallypatchy. Their heighs vary with
average canopy height ~11 Besides young pine seedlings, understory includes oak recruited seedlings
after prescribed fire aneviregrasses. Oak seedlings are ~1.2 m and wiregrass is ~0.35 m tall. The stem of
211 aSSRftAy3d Aa GCdatkolfed funs arerhandgetl with2i4 Yebrii® Ndouencyto
manage the deciduous understoryomposition and native biodiversityWiregrass covers ground
patchilyin the tower fetch area (<6 ground coverage).
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The ecosystem attributes to this site are summarized as following:
Table2. Ecosystenand siteattributes for the Ordwaysite.

Ecosystem attributes Measure and units
Mean canopy height 23m
Qirface roughness 1.7m
Zero place displacement height 19.5m
Structural elements Open pineforest canopy, uniform
Altitude® 2555[m] a.s..
Slope 0%
Aspect 0
Time zone Atlantic
Magnetic declination 5°28W
Frostfree period 365days

Note, From field survey.
®From field survey and best estimat€orest is very open.
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3.2 Soils
3.21 Soil Description

Soil data and soil maps (Figa®) below forOrdwaySwisherAdvanced towesite were collectedrom
2.4km? NRCS soil mafrgtp://websoilsurvey.nrcs.usda.gov/app/HomePage.htwhich centered at the
tower location, to déermine the dominant soil types in the larger tower foot print. This wasedon
assure that the soil array is in the dominant (or in thedooninant) soil type present in the tower
footprint.

Soil Map—Putnam County Area, Florida

827019
81°58 55"

20°47°45" 20047 45"

20°40 56" 20°40' 57"

403000 403200 403400

Map Scale 1:10.800 if printed on Asize (8.5 x 11°) shaet
N — e —elers
[

0 100 200 400 00
A - = -
0 500 1,000 2,000 3,000

821018

USDA Natural Resources ‘Web Sail Survey 5/3/2010
=l Conservation Service National Cooperative Soil Survey Page 10of 3

Figure3. 2.4kny soil map forOrdwaySwisheNEON advanced towsite, center at tower location.

Map Unit Description The map unitslelineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey afBlae map unit descriptions in thigport, along with the
maps, can be used to determine the composition anaperties of a unit.A map unit delineation on a

soil map represents an area dominated by one or nmoggor kinds of soil or miscellaneous areds.

map unit is identified and nameatcording to the taxonomic classification of the dominant saNsthin

a taxonomialass there arengcisely defined limits for the properties of the soiBn thelandscape,
however, they have theharacteristic variability of all natural phenomenghus, the range of some
observed properties may extend beyond the limits defined for a taxonomic chasss of soils of a

single taxonomic class rarely, if ever, can be mapped withmliiding areas of other taxonomic classes.
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Consequently, every map unit is magie of the soils or miscellaneous areas for which it is named and
some minorcomponents thabelong to taxonomic classes other than those of the major sMisst

minor soils have properties similar to those of the dominant soil or soils imdq@unit, and thus they

do not affect use and managemernthese are calledon-contrasting, or simér, components.They

may or may not be mentioned ingarticular map unit descriptionOther minor components, however,
have propertiesand behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, compon&htsygenerally are in small areas
and could not be mapped separately because ofdt@le used Some small areas of strongly
contrasting soitypes or miscellaneous arease identifiedby a special symbol on the map$.included

in the database for given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of ea8lfew areas of minocomponents may not have
been obsered, and consequently they are natentioned in the descriptions, especially where the
pattern was so complex thatwtas impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscapke presence of minor compents in a map unit in no way
diminishes theusefulness or accuracy of the data. The objective of mapping is not to delipaae
taxonomic classes but rather to separate the landscape into landfordamdform segments that have
similar use and managemerequirements. Thelelineation of such segments on the map provides
sufficient information for thedevelopment of resource plans. If intensive use of small areas is planned,
however,onsite investigation is needed to define and locate the soils and fisesusareas.An
identifying symbol precedes the map unit name in the map unit descripteash description includes
general facts about the unit and gives important godperties and qualities.

Soils that have profiles that are almost alike makeawsoil seriesAll the soils of series have major
horizons that are similar in composition, thickness, andingement. Soils of a given series can differ in
texture of the surface layer, slopstoniness, salinity, degree of erosion, and other chemastics that
affect their useOn the basis of such differences, a soil series is divided into soil phases. Mest of
areas shown on the detailed soil maps are phases of soil sdifiessname o& soil phase commonly
indicates a feature that affectsse or managementtForexample, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha seri€&ome map units are made up of two or more major soils or miscellaneous
areas.These map units are complexes, associations, or undifferentiated gréupsmplex consists of
two or more soils or miscellaneous areas in such an intrigateern or in such small areas that they
cannot be shown separately on the mapihe pattern and proportion of the soils or miscellaneous
areas are somewhat similar all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two or more geographically associated saoilscgllaneous areas that are
shown as one unit on the map8ecause of presemr anticipated uses of theap units in the survey
area, it was not considergaractical or necessary to map the soils or miscellaneous areas separately.
Thepattern and relative proportion of the soils or miscellaneous areas are somesirhdar. Alpha

Beta association, 0 to 2 peent slopes, is an examplén undifferentiated group is made up of two or
more soils or miscellaneous arehsit could be mapped individually but are mapped as one unit
because similainterpretations can be made for use and managemerite pattern angroportion of

the soils or miscellaneous areas in a mapped area are not unifArmarea came made up of only one
of the major soils or miscellaneous areas, or it can be mgdef all of them.Alpha and Beta soils, 0 to
2 percent slopes, is an exaraplSome surveys include miscellaneous aregisch areas have little or no
soilmaterial and support little or no vegetatiorRock outcrop is an examplédditional information
about the map units described in this report is availabletiver soil repats, which give properties of
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the soils and the limitations, capabilitieand potentials for many use#so, the narratives that
accompany the soil reportdefine some of the properties included in the map unit descriptions.

Table3. Soil Series and percentage of soil series wighrkm? centered on the tower
Area Object Interest (AOI) is the mapping unit from NRCS
Putnam County Area, Florida (FL107)

Map Unit Soil types Acres in AOI % AC
Symbol

1 Candler fine sand, 0 tofgercent slopes 394.¢ *71.0%
2 Candler fine sand, 5 to 8 percent slopes 70.C *12.7%
5 Placid fine sand, depressional 1.7 0.3%
6 Tavares fine sand, 0 to 5 percent slopes 2.0 0.4%
15 Apopka sand, 0 to 5 percent slopes 62.€ *11.3%
21 Apopka sand, 5 to Bercent slopes 10.€ 2.0%
44 Candler sand, 12 to 25 percent slopes 4.2 0.70y
99 Water 13.C 2.3%
Totals for Area of Interest 592.7 100.09

Note, asterskindicatesdominantsoil typgs) in airshed

Putnam County Area, Florida (FL10Apopka sand, @o 5 percent slopesMap Unit SettingElevation:

0 to 350 feet Mean annual precipitation: 46 to 54 inches Mean annual air temperature: 68 to 75 degrees
F Frostfree period: 304 to 334 daydap Unit CompositionApopka and similar soils: 75 percent Minor
components: 25 percenDescription of Apopka Settingandform: Ridges on marine terraces, knolls on
marine terraces Landform position (thre@mensional): Interfluve, side slope Dowlope shape:
Convex Acrosslope shape: Linear Parent material: Eolian dggsoand/or sandy and loamy marine
depositsProperties and qualitiesSlope: 0 to 5 percent Depth to restrictive feature: More than 80 inches
Drainage class: Well drained Capacity of the most limiting layer to transmit water (Ksat): Moderately
high to high(0.57 to 1.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None
Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) Sodium adsorption
ratio, maximum: 4.0 Available water capacity: Low (about 4.3 inclh&sypretive groups Land
capability (nonirrigated): 3s Ecological site: Upland Hardwood Hammocks (R154XY@PRIaL profile

0 to 7 inches: Sand 7 to 43 inches: Sand 43 to 80 inches: Sandy claMiteanComponents Bonneau
Percent of map unit: 7 percehtandform: Knolls on marine terraces, ridges on marine terraces Landform
position (threedimensional): Interfluve Dowslope shape: Convex Acreslepe shape: Convex
Ecological site: Upland Hardwood Hammocks (R154XYO0Q8&RH)erPercent of map unit: 6 peent
Landform: Ridges on marine terraces, knolls on marine terraces Landform positiondthresional):
Interfluve Downslope shape: Convex Acredspe shape: Convex Ecological site: Longleaf Rirlkey

Oak Hills (R154XY002Ruillhopper Percent of mapunit: 6 percent Landform: Ridges on marine
terraces, knolls on marine terraces Landform position (tkdeeensional): Interfluve, rise Dowslope
shape: Convex Acrostope shape: Linear Ecological site: Upland Hardwood Hammocks (R154XYO008FL)
Sparr Percen of map unit: 6 percent Landform: Rises on marine terraces, flats on marine terraces
Landform position (thregimensional): Interfluve, rise Dowslope shape: Convex Acreslspe shape:
Linear Ecological site: Upland Hardwood Hammocks (R154XYO0O08FL)

Putnam County Area, Florida (FL18Apopka sand, 5 to 8 percent slopestap Unit SettingElevation:
40 to 350 feet Mean annual precipitation: 46 to 54 inches Mean annual air temperature: 68 to 75
degrees F Frodtee period: 304 to 334 daydap Unit Compositio Apopka and similar soils: 90 percent
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Minor components: 10 percenDescription of Apopka Settind.andform: Ridges on marine terraces,
knolls on marine terraces Landform position (thhdienensional): Interfluve, side slope Dowlope
shape: Convex Acrosope shape: Linear Parent material: Eolian deposits and/or sandy and loamy
marine depositProperties and qualitiesSlope: 5 to 8 percent Depth to restrictive feature: More than

80 inches Drainage class: Well drained Capacity of the most limiting layeanwmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr) Depth to water table: More than 80 inches Frequency of
flooding: None Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0 Aahle water capacity: Very low (about 2.9 inches)
Interpretive groupsLand capability (nonirrigated): 4s Ecological site: Upland Hardwood Hammocks
(R154XYO008FTypical profileO to 7 inches: Sand 7 to 55 inches: Sand 55 to 80 inches: Sandy clay loam
Minor Components CandldPercent of map unit: 3 percent Landform: Knolls on marine terraces, ridges
on marine terraces Landform position (threémensional): Interfluve, side slope Dowlope shape:
Convex Acrosslope shape: Convex Ecological site: Longleaé-Furkey Oak Hills (R154XY002FL)
BonneauPercent of map unit: 3 percent Landform: Knolls on marine terraces, ridges on marine terraces
Landform position (threelimensional): Interfluve Downslope shape: Convex Acreslspe shape:
Convex Ecological sitédpland Hardwood Hammocks (R154XYO0&Farr Percent of map unit: 2
percent Landform: Rises on marine terraces, flats on marine terraces Landform position- (three
dimensional): Interfluve, rise Dowslope shape: Convex Acreslepe shape: Linear Ecologicite:
Upland Hardwood Hammocks (R154XYO0O08Hlhopper Percent of map unit: 2 percent Landform:
Ridges on marine terraces, knolls on marine terraces Landform position {dihmemsional): Interfluve,

rise Downslope shape: Convex Acreslepe shape: Lingd&cological site: Upland Hardwood Hammocks
(R154XYOO08FL)

Putnam County Area, Florida (FL10@andler fine sand, 0 to 5 percent slopestap Unit Setting
Elevation: 20 to 150 feet Mean annual precipitation: 46 to 54 inches Mean annual air temperattwe: 68
75 degrees F Frofttee period: 304 to 334 day®lap Unit CompositionCandler and similar soils: 85
percent Minor components: 15 percemescription of Candler Settinftandform: Ridges on marine
terraces, knolls on marine terraces Landform position @haanensional): Interfluve Dowaslope shape:
Convex Acrosslope shape: Convex Parent material: Eolian deposits and/or sandy and loamy marine
depositsProperties and qualitiesSlope: 0 to 5 percent Depth to restrictive feature: More than 80 inches
Drainageclass: Excessively drained Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None
Frequency of ponding: None Maximum salinity: Nonsalth@® o 2.0 mmhos/cm) Sodium adsorption
ratio, maximum: 4.0 Available water capacity: Very low (about 2.5 indnésj)pretive groupsLand
capability (nonirrigated): 4s Ecological site: Longleaf-Pun&ey Oak Hills (R154XY00ZRtpical profile

0 to 4 intes: Fine sand 4 to 61 inches: Fine sand 61 to 80 inches: FindsardComponents Deland
Percent of map unit: 3 percent Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (threg@imensional): Interfluve, rise Dowslope shae: Convex Acrossope shape:
Linear Ecological site: Upland Hardwood Hammocks (R154XYQUBRapper Percent of map unit: 3
percent Landform: Ridges on marine terraces, knolls on marine terraces Landform position (three
dimensional): Interfluve, rise dvn-slope shape: Convex Acreslspe shape: Linear Ecological site:
Upland Hardwood Hammocks (R154XYO008BizaresPercent of map unit: 3 percent Landform: Ridges

on marine terraces, knolls on marine terraces Landform position (tdneensional): Interflue, rise
Downslope shape: Convex Acreslepe shape: Linear Ecological site: Longleaf-Pumkey Oak Hills
(R154XY002FBpopkaPercent of map unit: 3 percent Landform: Ridges on marine terraces, knolls on
marine terraces Landform position (thr@@mensonal): Side slope, interfluves Dowstope shape:
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Convex Acrosslope shape: Linear Ecological site: Upland Hardwood Hammocks (R154XX6GR&)
Percent of map unit: 3 percent Landform: Ridges on marine terraces, knolls on marine terraces
Landform posibn (threedimensional): Interfluve, side slope Dowlope shape: Convex Acreslspe
shape: Convex Ecological site: Longleaf-Pimkey Oak Hills (R154XY002FL)

Putnam County Area, Florida (FL10Gandler fine sand, 5 to 8 percent slopelstap Unit Setting
Elevation: 20 to 150 feet Mean annual precipitation: 46 to 54 inches Mean annual air temperature: 68 to
75 degrees F Frofttee period: 304 to 334 dayMlap Unit CompositionCandler and similar soils: 90
percent Minor components: 10 percemescription of Candler Settinggandform: Knolls on marine
terraces, ridges on marine terraces Landform position (tkdeeensional): Side slope, interfluves Dewn
slope shape: Convex Acreslspe shape: Convex Parent material: Eolian deposits and/or sandy
loamy marine depositBroperties and qualitiesSSlope: 5 to 8 percent Depth to restrictive feature: More
than 80 inches Drainage class: Excessively drained Capacity of the most limiting layer to transmit water
(Ksat): High to very high (5.95 to 19.9fhm Depth to water table: More than 80 inches Frequency of
flooding: None Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0 Available water capacity: Very low (about 2.5 inches)
Interpretive groups Land capability (nonirrigated): 6s Ecological site: LongleafTRiney Oak Hills
(R154XY002FIypical profile0 to 4 inches: Fine sand 4 to 65 inches: Fine sand 65 to 80 inches: Fine
sandMinor Components Apopkdercent of map unit: 3 percent hdform: Ridges on marine terraces,
knolls on marine terraces Landform position (thhdienensional): Interfluve, side slope Dowlope
shape: Convex Acrostope shape: Linear Ecological site: Upland Hardwood Hammocks (R154XYOQO08FL)
AstatulaPercent of map nit: 3 percent Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (threglimensional): Interfluve, side slope Dowlope shape: Convex Acreslspe
shape: Convex Ecological site: Longleaf-Pimikey Oak Hills (R154XYO002#iLhopper Percent of map

unit: 2 percent Landform: Ridges on marine terraces, knolls on marine terraces Landform position
(three-dimensional): Interfluve, rise Dowslope shape: Convex Acreslspe shape: Linear Ecological
site: Upland Hardwood Hammocks BRXYOQO08FL)yavaresPercent of map unit: 2 percent Landform:
Ridges on marine terraces, knolls on marine terraces Landform position {dhmessional): Interfluve,

rise Downslope shape: Convex Acresepe shape: Linear Ecological site: Longleaf-Pimkey Oak Hills
(R154XYO02FL)

Putnam County Area, Florida: #44Candler sand, 12 to 25 percent slopes. Map Unit Settitigvation:

20 to 150 feetMean annual precipitation46 to 54 inchesMean annual air temperature68 to 75
degrees H-rostfree period:304to 334 daydMap Unit CompositionCandler and similar soil80 percent
Minor components:10 percentDescription of Candler Setting.andform: Hills on marine terraces,
hillslopes on marine terracekandform position (thredimensional):Side slopeDownslope shape:
ConvexAcrossslope shapeConvexParent material:Eolian deposits and/or sandy and loamy marine
depositsProperties and qualitiesSlope:12 to 25 percentDepth to restrictive featureMore than 80
inchesDrainage classExcessively draine@apady of the most limiting layer to transmit water (Ksat):
High to very high (5.95 to 19.98 in/MDepth to water tableMore than 80 inche&requency of flooding:
None Frequency of pondingNone Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cn§odium
adsorgion ratio, maximum:4.0 Available water capacityVery low (about 2.5 inchedpterpretive
groupsLand capability (nonirrigated).s Ecological sitetongleaf Pindurkey Oak Hills (R154XY002FL)
Typical profileO to 4 inchesSand4 to 70 inchesSand70 to 80 inches:SandMinor Components
AstatulaPercent of map unit3 percentLandform:Ridges on marine terraces, knolls on marine terraces
Landform position (thredimensional): Side slopeDownslope shape:Convex Acrossslope shape:

Pagellof119



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

ConvexEcological sitetongleaf Pindurkey Oak Hills (R154XY002&hdpka Percent of map unit3
percent Landform: Ridges on marine terraces, knolls on marine terracasdform position (three
dimensional)interfluve, side slop®ownslope shapeConvexAcrossslope shapelLinearEcological site:
Upland Hardwood Hammocks (R154XY008BlkaresPercent of map uni2 percentLandform:Ridges
on marine terraces, knolls on marine terradeandform position (thredimensional):Interfluve, rise
Downslope shapeCorvex Acrossslope shapelinearEcological siteLongleaf Pindurkey Oak Hills
(R154XYO002FM)illhopper Percent of map unit2 percentLandform:Ridges on marine terraces, knolls
on marine terraced andform position (thredimensional):Iinterfluve, riseDown-slope shapeConvex
Acrossslope shapetinearEcological sitedpland Hardwood Hammocks (R154XYO008FL)

Putnam County Area, Florida (FL10PJlacid fine sand, depressionallap Unit SettingMean annual
precipitation: 46 to 54 inches Mean annual air fe@nature: 68 to 75 degrees F Frdete period: 304 to

334 daysMap Unit CompositionPlacid, depressional, and similar soils: 90 percent Minor components:
10 percentDescription of Placid, Depressional Settingandform: Depressions on marine terraces
Landbrm position (threedimensional): Dip Dowslope shape: Concave Acredspe shape: Concave
Parent material: Sandy marine deposPsoperties and qualitiesSlope: 0 to 2 percent Depth to
restrictive feature: More than 80 inches Drainage class: Very pabdined Capacity of the most
limiting layer to transmit water (Ksat): High to very high (5.95 to 19.98 in/hr) Depth to water table:
About 0 to 12 inches Frequency of flooding: None Frequency of ponding: Frequent Maximum salinity:
Nonsaline (0.0 to 2.0 mmlsécm) Sodium adsorption ratio, maximum: 4.0 Available water capacity: Low
(about 5.7 inches)nterpretive groupsLand capability (nonirrigated): 7w Ecological site: Freshwater
Marshes and Ponds (R154XYO0L10Ripical profile0O to 14 inches: Fine sand 14 &0 inches: Fine sand
Minor Components Myakka, depression&ercent of map unit: 3 percent Landform: Depressions on
marine terraces Landform position (thremensional): Dip Dowslope shape: Concave Acredspe
shape: Concavé©na, hydric Percent of map mit: 3 percent Landform: Flats on marine terraces
Landform position (threelimensional): Dip Dowslope shape: Concave Acredgpe shape: Concave
Ecological site: North Florida Flatwoods (R154XYOM®tFighns, depressiondPercent of map unit: 2
percent Landform: Depressions on marine terraces Landform position (tdmaensional): Dip Down
slope shape: Concave Acredsepe shape: ConcavgamsulaPercent of map unit: 2 percent Landform:
Depressions on marine terraces Landform position (tkdigeensional) Dip Downslope shape: Concave
Acrossslope shape: Concave Ecological site: Freshwater Marshes and Ponds (R154XY010FL)

Putnam County Area, Florida (FL10Mavares fine sand, 0 to 5 percent slopeédap Unit Setting
Elevation: 10 to 150 feet Mean annuakpipitation: 46 to 54 inches Mean annual air temperature: 68 to
75 degrees F Froftee period: 304 to 334 dayWlap Unit CompositionTavares and similar soils: 80
percent Minor components: 20 percemescription of Tavares Settingandform: Ridges on marine
terraces, knolls on marine terraces Landform position (thdaaensional): Interfluve, rise Dowslope
shape: Convex Acrostope shape: Linear Parent material: Eolian or sandy marine defrsiperties

and qualitiesSlope: 0 to5 percent Depth to restrictive feature: More than 80 inches Drainage class:
Moderately well drained Capacity of the most limiting layer to transmit water (Ksat): High to very high
(5.95 to 19.98 in/hr) Depth to water table: About 42 to 72 inches Frequericflooding: None
Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) Sodium adsorption
ratio, maximum: 4.0 Available water capacity: Very low (about 2.6 indnés)pretive groupsLand
capability (nonirrigated): 3s Ecologicdaesiongleaf Pindurkey Oak Hills (R154XYO00ZRlpical profile

0 to 5 inches: Fine sand 5 to 80 inches: Fine $ambdr Components CandlePercent of map unit: 4
percent Landform: Ridges on marine terraces, knolls on marine terraces Landform positieg (th
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dimensional): Interfluve Dowalope shape: Convex Acresspe shape: Convex Ecological site: Longleaf
PineTurkey Oak Hills (R154XYO002ktamsville Percent of map unit: 4 percent Landform: Rises on
marine terraces, flats on marine terraces Landforpsifion (threedimensional): Interfluve, rise, talf
Downslope shape: Convex Acreslspe shape: Linear Ecological site: Upland Hardwood Hammocks
(R154XY008Folfo Percent of map unit: 3 percent Landform: Rises on marine terraces, knolls on
marine terra@s Landform position (thredimensional): Interfluve, rise Dowslope shape: Convex
Acrossslope shape: Linear Ecological site: North Florida Flatwoods (R154XYOédtenparyPercent of

map unit: 3 percent Landform: Ridges on marine terraces, knolls gimengerraces Landform position
(three-dimensional): Interfluve, rise Dowslope shape: Convex Acreslspe shape: Linear Ecological
site: Upland Hardwood Hammocks (R154XY008&itcoossed’ercent of map unit: 3 percent Landform:
Rises on marine terraceknolls on marine terraces Landform position (thdienensional): Interfluve,

rise Downslope shape: Convex Acreslepe shape: Linear Ecological site: Upland Hardwood Hammocks
(R154XYO008FBparrPercent of map unit: 3 percent Landform: Rises on marin@ases, flats on marine
terraces Landform position (thregimensional): Interfluve, rise Dowslope shape: Convex Acreslspe
shape: Linear Ecological site: Upland Hardwood Hammocks (R154XYO0O08FL)

Putnam County Area, Florida (FL16&ater: Map Unit Compodion Water: 100 percent

3.2.2 Soil semivariogram description

The goal of thigspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arrasuchthat data farther aparcan be considered spatially independernthe
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mapped samples of a quantitative variaig §oil
property datain our case).In an empiricalsemiariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the average sariance versus distance clgsgures).

For the theoretical variogram models considered here, the gari@nce will converge aihe total
variance at distances for which values are no longer spatially@nelated (this is referred to as the
range, Figurd).

For the theoreticavariograms considered herdyree parameters estimated from theata are used to

fit a semivariogram model to the empirical semivariogram. This model is then assumed to quantitatively
represent the correlation as a function of distar(€égured), the range, the sill (the sill is the asymptotic
value of semivariance at the range), and the nugget (which describes sampling error or variation at
distances below those separating the closest pairs of samplé®.range, sill and nuggate estimated

from theoretical models thaarefitted to the empirical variograms using mdinear least squares

methods.

The variogram analysis will be used, to determine the spatial scales at which we can consider soil
measurements spatially independent. This cheazation will directly inform theninimumdistance
betweeni) soil ploswithin each soil arrayii) the soil profile measurementsi) EP plots, ant) the
microbial samplindgocations These data will directly inform NEON construction and site nesig
activities.
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Figure4. Example semivariogram, depicting range, sill, and nugget.
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Figure5. Spatially cyclic sampling design for the measurements of soil temperature and soil water
content.

Field measurements of soil temperatui@12 cm)and moisture(0-15cm)were taken or24 March

2010 at the Ordwayswisher site. The sampling points followed the spatially cyclic sampling design by
BondLamberty et al(2006)(Figure5). Soil temperature and moiste measurements were collected
along three transects (210 m, 84 m, and 84lmgated in the expected airshed at Ordwawisher.

Details of how the airshed was determined are provided beBeil temperature was measured with
platinum resistance temperatersensors (RTD 810, Omega Engineering Inc., Stamford GBjland
moisture was measured wittime domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan
uT)

As well as measuring soil temperature and moisture at each sample point in Bjgoeasurements

were also taken 30 cm in front and behind the sampling point along the axis of the transect. For
example, at the 2 m sampling point, soil temperature and moisture was measured at 1.7 m, 2 m, and 2.3
m; this data is referred to as mobile datince the measurements were taken at many different

locations In addition, soil temperature and moisture were continuously recorded at a dirghk
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location (stationary datathroughout the sampling time to correct for changes in temperature and
moisture throughout the day

Data collected were used for geospatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelaifdrangmaet al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 20ahyl estimatethe distancenecessary for independence among

soil plots in he soil arrayTo correct for changes in temperature and moisture over the sampling period,
the stationary data was subtracted from the mobile data. In many instances a trend was still apparent in
the data even after subtracting the stationary data fréme mobile data. This trend was corrected for

by fitting a linear regressiobased on time of day and elevatiamd using the residuals for the
semivariogram analysiSoil temperature and moistureatia, R code, graphs, and R output can be found
at: PAFIUFIU_Site_CharacterizatiddXX YYYYYY&haracterizatioroil Measuremenisoil Data
Analysigwhere XX = domain number aNYYYYYY = site name)

3.2.3 Results and interpretation
3.2.3.1 Soil Temperature

Soil emperature data residuals, after accounting for changesgiinperature in the stationary data and
any remaining time of dagnd elevatiortrend, were used for the semivariogram analysis (Figlire
Exploratory data analysis plots show that there is no distinct patterning of the residuals (Fitgfte
graphs) anddirectional semivariograms do not show any indication of anisotropy (Figjuenter
graph). An isotropic empirical semivariogram was produced and a spherical model was fitted using
Cressie weights (Figure right graph)The model indicates a distanoéeffective independence d&m
for soil temperature
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Figure6. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperaturé¢hie stationary data (circles) arallinear
regressiorbased on time of dagline).Right graph:esidual temperature data after correcting for
changegemperature in the stationary data and the time of day regressigeta in the right graph were
used for the semivariogram analysis.

Pagel50f119



. . - . Date
n e .3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011
; NEON Doc.:#NEON.DOC.011035 Revision: D
NATIONAL ECOLOGICAL OBSERVATORY NETWORK

7 n
8 24 r x* = 8 h
g o H
334 S 8§34,
S | . -8
2] 2] o
g T T T g L e s e o |
403900 403950 404000 404050 15 0.5 05 10 15 20 @ g
2 o o
dat g £ 0o o
g s o &
g g °
H : o ® °
@ & 3 o o
) ° 2% Gy © .
- o < " o ® o ©° © o
En °e o S - o %0
7 °B o (. o °
ol % &f o s 24 % O o 00
s 3e g,,; e = o O o}
5 2 Boa % g o O ®
§ o%Bas H
248 g R aF T o, S
i 0 8o 5 %%
4 . ®°
H
By e 3 o
: b5 s
T T T
403900 404000 N T T T T T T T T T T T
X Coord s” 50 100 150 200 0 20 40 60 80 100

data

Distance (m)

Distance (m)

Figure?. Left graphs: exploratory data analysis plots for residuals of temperature. Center graph:
directional semivariograms for residuals of temperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

3.2.3.2 Sal water content

Soil water content data residuals, after accounting for changes in water content in the stationary data
and any remaining time of day trend, were used for the semivariogram analysis (8)gbx@loratory

data analysis plots show that treeis no distinct patterning of the residuals (Fig@réeft graph) and
directional semivariograms do not show any indication of anisotropy (F&yurenter graph). An

isotropic empirical semivariogram was produced and a spherical model was fitteddrsisgje weights
(Figure9, right graph) The model indicates a distance of effective independen@3ai for soil water
content
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Figure8. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data afer correcting for changes in water content in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
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changes water content in the stationary data and the time of @ayession. Data in the right graph
were used for the semivariogram analysis.
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Figure9. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water content. Righaplyr empirical semivariogram (circles)

and model (line) fit to residuals of water content.

3.2.3.3 Soil array layoutand soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil p@ameters (i.e., other than temperature and water content) and the maximum
distance allowable between soil plots is 40 m due to cosistrains. The estimated distance of

effective independence wadm for soil temperature and 23 m for soil moisture. Basadhese results

and the site design guidelines the soil plots at OrdBaysher shall be placed 25 m apdie soil array

shall follow the linear soil array design (Soil Array Pattern B) with the soil plots being BTh&

direction of the soil amy shall b&70° from the soil plot nearest the towefi.e., first soil plot)The

location of the first soil plowill be approximately29.6894%, -81.99323 (approximately 25 m northeast

of tower location).The exact location of each soil plot will be chosen by an FIU team member during site
construction to avoid placing a soil plot at an unrepresentative location (e.g., rock outcrop, drainage
channel, large tree, etcT.heFIUsoil pit forcharacterizingail horizon depths, collecting sddr site-

specific sensocalibration,and collecting soil for the FIU soil anadhiwill be located a29.688215-
81.993424(primary);29.690977-81.99696alternate 1); 029.685852-81.9905(alternate 2) A

summary ofthe soil information is shown in Tableand site layout can be seen in Figafe

Dominant soil series at the sit€andler fine sand, 0 to 5 percent slop&ke taxonomy of this soil is
shown below:

Order. Entisols

Suborder Psamments

Great group Quartzipsamments

Subgroup Lamellic Quartzipsamments

Family. Hyperthermic, uncoated Lamellic Quartzipsamments
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Series Candler fine sand, 0 to 5 percent slopes

Table4. Summary of soil array and soil pit information at Ordway.
0° represents true nortland accounts for declination.

Soil plot dimensions 5mx5m
Soil array pattern B
Distance between soil plots: x 25m
Distance from tower to closest soil plot: y 24m
Latitude and longitude of*isoil plot OR 29.68941°;81.99323°
direction from tower
Direction of soil array 70°
Latitude and longitude of FIU soil pit 29.689097°;8199315°
Dominant soil type Candler fine sand, 0 to 5 percent slopes
Expected soil depth >2m
Depth to water table >2m
Soil pit 1 (primary) 29.688215-81.993424
Soil pit 2 (alternate 1) 29.690977-81.99696
Soil pit 3 (alternate 2) 29.685852-81.9905
Expecteddepth of soil horizons Expected measurement depthis
0-0.10 m (fine sand 0.05m
0.10-1.55m (fine sand 0.83m
1.552 m fine sand 1.78m
2.00m

"Actual soil measurement depths will be determined based on measured soil horizon depths at the
NEON FIU soil pit and may differ substantially from those shown here.
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Tower_29:68927, -81:99343

Inst hut. 29:689088,'-81.993416

FIU Soil Pit: 29.689097°, -81.99315

= GOOGle

FigurelO. Site layout aDrdwaySwisherdvance sighowing soihrray and location of the FIU soil pit.
Note that the soil pit(s) has moved; see text above for new soil pit locations.

33 Airshed
3.3.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
spead over a givetime sefes Figurell-13. The weather data used to generate the following wind

roses are fronGainesvillé&=LAirport which is 27 kmaway from OrdwayAdvancedower site. The

orientation of the wind rose follows that of a compgassumedeclination applied) When we describe

the wind directions it should be noted that they are the cardinal direction that wind blows from. Color
bands depict the range of wind speeds. The directions of the rose with the longest spoke show wind
directionswith the largest frequency. These wind roses are subdivided in2d aardinal directions.

3.3.2 Results (graphs for wind roses)
General (seasonal) circulation pattern Spring conditions shift toward mesoscale climate dominated by
the subtropical Hadley celand the Bermuda High. Weather comes predominately form #®ES

Strom fronts push the weather patterns toward the E. The short winter circulations are controlled by
the temperate Hadley cell, highs originating from the continental US. Storm fromtsfi@n associated

Pagel90f119



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

on an SWNE frontal during the winter (From FIU site visit report in 20880 see Meyers and Ewel
1990.

At this site, wind comes from all direction. We selected a direction that has relatively higher frequency

4 2dzNJ R2YAYFyld 6AYR RANBOGAZY (2 NHzy F220LINRAYy G Y
but wind comes from all directions. In springind mainly from east and west, high frequency wind

NI y3Sa FNRBY npx (G2 mnpx YR FNBY HHpx (G2 onpx® LY
ONI y3ISa FTNRY wmpx (2 wmnpx0 | yR &2 dziwe see@ditip xR AINSRO (i A 3
2% x & Y2REt I dafdzfadgAyR YIAyte 02YSa FNRBY y2NIK
TpXULOD .dzi S AK2dA R 1SSLI Ay YAYR sdasoidsthesdda® | O dz
can be found in the wind roses. Therefore, the tower shall be placed in the center of the ecosystem in
guestion to ensure as much valitformation is capturedrom this ecosystem as possible.
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[ WIND ROSE PLOT:
Domain_03_Ordway; Lat: 29.689986 Long: -81.9935343 Convention: Blowing From
GAINESVILLE REGIONAL AP; Call Sign: KGNV; Lat: 29.69 Long: -82.272; Jan-Mar 2007; Separation: 26.951 km
) NORTH ™~~~ _
: 10%
8%
6% *
EAST |
1 ; : P j WIND SPEED
S = \ (m/s)
’ h - e B =111
a B ss-111
! - B 57-s8
S e B s
[ 21-36
B os- 21
Calms: 24.86%
COMMENTS: 1 COMPANY NAVE: T K
| NATIONAL ECOLOGICAL OBSERVATORY NETWORK,
| Inc.
| MODELER: o
Ted Hehn
CALM WINDS: o TOTAL COUNT: o
24.86% 2092 hrs.
AVG. WIND SPEED: DATE: o PROJECT NO.:
2.61mis 2/6/2009 ‘

WRPLOT View - Lakes Environmental Software

Figurell Windroses of JanuaryMarch for DO3 Ordway Advead site.
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WIND ROSE PLOT:

‘West

| COMMENTS:

WRPLOT View - Lakes Environmental Software

CALMWINDS:
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273 mls
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Figurel2. Windroses ofApril ¢ Junefor DO3 Ordway Advanced site.
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WIND ROSE PLOT:
Domain_03_Ordway; Lat: 29.689986 Long: -81.9935343

GAINESVILLE REGIONAL AP; Call Sign: KGNV; Lat: 29.69 Long: -82.272; Jul-Sept 2007; Separation: 26.951 km
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Convention: Blowing From

10%
8%
6% .
EAST '
2 K WIND SPEED
¥, TS - . (mls)
’ g B =
" Bl ss-111
> i B s7-ss
.,SOUTI'I-_IV B 35-57
B 21-38
Bl os-21
Calms: 35.39%
COMMENTS: COMPANY NAME:
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' ;
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| - "
WRPLOT View - Lakes Environmental Software

Figurel3. Windroses of Julg September for DO3 Ordway Advanced site.
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Domain_03_Ordway; Lat: 29.689986 Long: -81.9935343
GAINESVILLE REGIONAL AP; Call Sign: KGNV; Lat: 29.69 Long: -82.272; Oct-Dec 2007; Separation: 26.951 km

SOUTH .-~~~
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Figurel4. Windroses of OctoberDecember for DO3 Ordway Advanced site.
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3.3.3 Resultant vectos

Table5. The resultant wind vectors for DO3 Ordway Advanced site.

Quarterly (seasonal) timeperiod Resultant vector % duration
January to March 355 34

April to June 13 35

July to September 9° 36
October to December 13 60

Annual mean 7.5° na.

3.34 Expected environmental controls on source area

Two types of models wereommonlyused to determine the shape and extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled crossvind soltions were used for convectivanditions (Horst and Weil 1994). For strongly
stable conditions, and Lagrangian solution was used (Kormann and Meixner ZB8Xource area
models where bounded by the expected condisodepictthe extreme coditions. Convective

conditions typically have strong vertical mixing between the ecosystem and atmosphere (surface layer).
Stable conditions typically have loagurce area and associated waveforn@onvective turbulence is
often characterized by shomixing scales (scalar) and moderate daytime veipeedsge.g.,1-4 m &°.
Higher windspeeds, like those experienced over the Rockies, are often the product of mechanical
turbulence with long waveforms. Because thermal stratification is very efficienuppressing vertical
mixing, stable conditions also have typically very long waveforms.

As a general rule, shorter and leswusturally complex ecosystems hageod vertical mixing during all
atmospheric stabilities. Taller and more structurally commeosystems have well mixed upper
canopies during the daytime, and can be decoupled below the canopy under neutral and stable
conditions(e.g., Harvard Forest, Bartlett Experimental Forest, and Burlington Conservation Ahea)
type of turbulence (mechdcal verse convective) and the physicaliatites of the ecosystem control
the degree of mixing, and the length and size of the source area.

Here,with support from Dr R. Clement, we use a wWased footprint model that programmed by
Micrometeorology Goup at University of Edinburgh, UK to determine the footprint area under various
conditions (model infohttp://www.geos.ed.ac.uk/abs/research/micromet/EdiToo)sWinds usedo

run the model and generatéollowingmodel results arextracted fromthe wind rosesVegetation
information, temperature and energy information were either from the RFI document, previous site visit
report, available data files or best estimates from experiehegpert. Measurement height was

obtained from the Tower Height Info document provided by ENG group, then verify according to the real
ecosystem structure after FIU site characterization at §i@s 1-3 and 46 represents the expected
conditions forsummer and winter conditions, respectively, with maximum and mean wind speeds
(daytime convective) and nighttimstéble atmosphergsconditions. The windvectorfor each run was
extracted from wind roses and placed as a centerline in the site mapuideld in the graphicsThe
longestdistancebetweenthe isopleth 0f80% cumulative fluand tower,along withthe majorwind

direction, will define the source area for the flux measurements on the top of the tower.
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Table 6 Expected environmental cont®to parameterize the source area mofl@l OrdwaySwisher
Biological Center Relocatable site

Parameters Run 1 Run 2 Run 3| Run4 Run 5 Run 6
Approximate season | summer winter Units
Day Day Night | Day Day night qualitative
(max WS) | (mean WS) (max WS) | (mean WS)
Atmospheric stability | Convective| convective | Stable | Convective convective | Stable | qualitative
Measurement height | 33 33 33 33 33 33 m
Canopy Height 23 23 23 23 23 23 m
Canopy area density | 2 2 2 2 2 2 m
Boundary layer depth| 2800 2800 1300 | 900 900 500 m
Expected sensibl{ 425 425 125 175 175 60 W m?*
heat flux
Air Temperature 30 30 22 15 15 10 °C
Max. windspeed 8.8 3.1 1.2 8.8 2.9 1.1 m s'
Resultant wind vector| 75/255 751255 75/25 | 315 315 315 degrees
5
Results

(zd)/L -0.02 -0.24| -0.18 -0.01 -0.19| -0.29|m
d 17 17 17 17 17 17| m
Sigma v 3.40 2.30| 1.40 3.00 1.50| 0.87| m’s®
Z0 1.30 1.30| 1.30 1.30 1.30 1.30| m
u* 1.40 0.67| 0.50 1.40 0.55| 0.34|ms’
Distance source area 0 0 0 0 0 Olm
begins

i 0,
Distance of 90% 800 400| 200 900 420| 250\ m
cumulative flux

i 0,
Distance of 80% 450 250| 100 480 250|  150| m
cumulative flux

i 0,
Distance of 70% 350 200| 50 400 180|  100|m
cumulative flux
Peak contribution 65 35 15 65 45 25| m
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Figurel5. Footprint modelRun 1: summer, daytime, max WS, WD 75 degrees
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24 Footprint
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Figurel6. Footprint model Run:lsummer, daytime, max WS, WD 2&fgrees
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Figurel?. Footprint model Rur2: summer, daytimemeanWs, WD 75 degrees
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’ Save Footprint ] [Output Footprint]
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[Save Dish’ibuﬁon] l Save Integrated ]

Figurel8. Footprint modelRun 2:summer, daytime, meaWw's, W225degrees
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Figurel9. Footprint model Rur3: summer nighttime, meanWs, WD 75 degrees
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Figure20. Footprint model Rud: summer nighttime, mean WS, WD 228egrees
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Figure21. Footprint model Rud: winter, daytime, maxWs
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Figure22. Footprint model Rud: winter, daytime, meanWsS
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Figure23. Footprint model Rud: winter, nighttime, meanWs
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Tower location, instrument hut locationboardwalks, measurement layers on the tower

and other sensor locations

At this site, wind comes from all directisnIn spring, winchas higher frequency to blow froeast and

$Sair KAIK FNBIljdsSSyode 6AyR NIy3aSa

TNRY

O02YS&a FTNRY y2NIKSFaid RA NHdghathgfrgm theNBergi@4 BigyTdN@&Itd ™ p x
$Sai RANBOUGAZ2Y O NloffeR SssocidiedRvith canvpgtive celiherafoyep consider

both winter and summer season, wind blows more frequently fiiBrto 105x (clockwise fromil5x, this

is majorairshed arepand from 19% to 345« (clockwise from 19% less important airshed argaThe
footprint can reach as far as ~500 m for 80% cumulative flux measurerbat.tower should be
positioned to optimize the collection of the air/wind signals botmmrally and spatially over the
desired ecosystenigngleafpine open forest in this a&). The original tower site wésd 29.68998591,

long -81.99353439, after FIU site characterization, we determine the exact tower location to be at
29.68927, -81.98B43 to minimize the needs for tree cutting during tower construction. New location is
next to the original site, and locatedioser to access road.Eddy covariance, sonic wind and air
temperature lom arms orientation towardhe SEwill be best to captue signals from all major wind
directions. Radiation boom arms should always be facing the S to avoid any shadowing effects from the
tower structure. Instrument hut is positioned to have the longer side parallel to frequent wind direction

to minimize the vind effects on instrument huts angb minimize thedisturbances of wind regime by
instrument hut and in this case, positioned toward the SW of the tower (direction with the least major
winds blowing from).

Thissite isopen pineforest. Canopy heightanges~ 15 to 23m around tower site and in the airshed
area. Mean hight for the bottom branch is ~B. Recruited pine seedlings 11 m tall) oak seedlings
(~1.2 m tallland wiregrasseg-0.35 m tallform different understory layerde suggesé measirement
layers on the tower with top measurement heightZ8 m, and rest layers ar25m, 14 m, 9 m, 1 m and
0.25 m respectively.

Boardwalks | f GAYl GSf &z

G§KS RSOAaAZ2Y (2

dzaS + 062k NRgI ]

There are strongcience requirements that minimize site disturbance to the surrounding area, which
will be difficult to manage over a 3pperiod. Traffic control is key to minimizing the site disturbance.
Confining foot traffic to boardwalks minimizes site impact, thiparticularly true in places where wear
caused by foot traffic becomes noticeable and grows. For example, in places with snow part of the year,
worn footpaths tend to have low places that collect water, or places where the snow pack becomes
uneven causg personnel to walk farther and farther around the sides of the original path, causing the
path to grow in width. This is a very common phenomenon. Here FIU assumes that all conduit will be
either buried, or placed inside the boardwalk such that it &oe y 2 {
footprint. While the final design is not yet known, there are some genaitdria that can be outlined.

We assume that the boardaf/

and in some loations the site is seasonally flooded and inundated with water
There is always a boardwalk from the instrument hut to the tower
There is never a boardwalk on the south side of the tower

There is never a boardwalk within 4 m of the tower, except whepiipendicularlyintersects

the tower for access

SEGSYR

The boardwalk th@ccess to the tower isot on any side that has a boom.
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e There is never boardwalk within 10 m of a soil plot, except where it perpendicularly intersects a
soil plot for access.
Specific Boalwalks at Ordway Swisher
o Boardwalk from access road to instrument hut
o Boardwalk from the instrument hut to the tower to intersect north face of the tower.
o Boardwalk to the soil array
o Boardwalks must be protected from controlled burns
. No boardwalkfrom the soil arrayboardwalkto the individual soil plots
. No boardvalkneeded at DFIR site

The site layout is summarized in the table below. Assume the projected area of the tower is square.
Anemometer/temperature boom arm directioris from the towertoward the prevailing wind direction

or designated orientationlnstrument hut orientation vectoris parallel to the long side of the
instrument hut. Instrument hut distance 7s the distance from the center of tower projection to the
center of the instrunent hut projection on the ground. The numbering of theeasurement levelss

that the lowest is level one, and each subsequent increase in height is numbered sequentially
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Table7. Tower oriented design attributes for tl@rdwaySwisherAdvanced site.

0° is true north with declination accounted forColor of Instrument hut exterior shall be tan to best
match the surrounding environment.

Attribute lat long degree meters notes

Airshed 345°to 105° and Clockwise fronfirst
195 to 285 angle

Towerlocation 29.68927  -81.99343 -- -- new site
DFIR 29.69760  -81.98699 -- --
Instrument hut 29.689088°, -81.993416°
Instrument hut (perpendicular -- -- 135 to 315 Shorter side paralle
orientation vector to 45° to 225°
Instrument hut distance z -- -- - 20
Anemometer/Temperature - -- 135 -- From tower point to
boom orientation this direction
Height of the measurement
levels
Level 1 0.25 m.a.g.l.
Level 2 1.0 m.a.g.l.
Level 3 9.0 m.a.g.l.
Level 4 14.0 m.a.g.l.
Level 5 25.0 m.a.g.l.
Level 6 33.0 m.a.g.l.
Tower Height 330 m.a.g.l.

See AD 03 for technical requirement to determine the boom height for the bottom most measurement

level.

Figure24 below shows the proposed tower location, instrument hut location, airshed area and access

road.
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s W-power pole_29.69836, 8198655
DFIR_ 2969760, -81798699
S g
s 2

™

instlhut! 29.689088.:817993416
) Tower.29'68927, -81.99343

\

| eGoOOgle:

Tower_29:68927, -81.99343

Inst hut. 29:689088,1-81.993416

=:GOo0gle
Figure24lan view of DO3 OrdwserAdvance site location

i) new tower location is presented, ii) red lines indicate the airshed bounda¥estors 15 and 105
(starting clockwise from % and vectors 195and 345 (starting clockwise from 19% bound the
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airshed, within which it would have quality wind data without causing flow distortions, respectinely
Yellow line is the suggested access road to instrumentiutVhite line indicates soil array) Blue pin
indicates the location for DFIRndvi) Green pin indicates closest power pole from DFIR, whief®@sm
from the DFIR

Keep in mind that laradiation sensorsabove canopy need to be mounted on the south side of the
tower to avoid shadow from tower structure and mounting parts.

DFIR(Double Fenced International Reference) for bulk precipitation collection will be located at a water
catchment on the northeastdirection of tower about1100m awayat Lat.29.69760 Long.-81.98699

Wet deposition collectorwill be located on the top of the toweSee AD 04 for further information and
requirements for bulk precipitation collection and wet degpion collection.

3.3.7 Information for ecosystem productivity plots

The tower atOrdwaySwisherAdvanced site has been positioned to optimize the collection of the

air/wind signals both temporally and spatially over the desired ecosyskemgléafpine fores). Wind

vectors from the tower dictate the airshed'SNBY wmpx G2 wmnpx 60f2016AaS TN
FNBFO YR FTNRY wmMppx 02 onpx o60ft20106A4i6FigumBY Mdpp X3
and 80% signals for flux measuremeats within a distance of 500 m from tower. We recommend that

the FSU Ecosystem Productivity plots shoulglbeedwithin the airshed boundaries of the5 degrees

line and the 16 degree liné Of 2 01 6 A4S FNBY wmMpxI YFI22NJ I ANBRKSR I NB
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4 DISNEYRELOCATABIBWER SITH
4.1 Site Description

The Disney Wilderness Preserve is located south of Orlan@@sceola and Polk countiesd covers
12,000 acresThere are several ecosystem types in the preserve boundary. The ecosystem we are
interested in is tle restored Broom sedge(Andropogon sp.prairie. Original tower location was
28.122766;-81.434897, which was in the middle of the grassland. After footprint analysis and site visit,
we decide to micrositeéower locationto lat 28.12504, long -81.43620 to optimizethe measurements

from the grassland.

4.1.1 Ecosystem

Dominantvegetationtypeswithin PreservancludePine FlatwoodsSouthern Coastal Plain Nonriverine
Cypress DomendFlorida Dry PrairieThis site is seasonally wet and floodedand is a firedominated
system with controlled burnsMean canopy height in the forest is between 10 m and 25 m, while in the
prairie mean canopy height is between 0.5 m and 1Atrahamson and Hartne{tt990)and Meyers
and Ewel (1990provides additional information about this ecosystem.

H Disney Wildlife Preserve Candidate Location

D Disney Wilderness Preserve Boundary
EVT_NAME

C] Agriculture-Cultivated Crops and Irrigated Agriculture
C] Agriculture-Pasture and Hay

|:| Barren

|:| Caribbean Swamp Systems

|:| Central Florida Pine Flatwoods

- Developed-High Intensity

- Developed-Low Intensity

- Developed-Medium Intensity

- Developed-Open Space

I:l East Gulf Coastal Plain Near-Coast Pine Flatwoods
|:| Florida Dry Prairie

I:l Florida Longleaf Pine Sandhill

C] Florida Peninsula Inland Scrub

|:| Floridian Highlands Freshwater Marsh

:] Gulf and Atlantic Coastal Plain Small Stream Riparian Systems
C] Gulf and Atlantic Coastal Plain Swamp Systems

- Introduced Upland Vegetation-Perennial Grassland and Forbland

- Introduced Upland Vegetation-Treed

- Managed Tree Plantation-Southeast Conifer and Hardwood Plantation Group
- Open Water

I:l South Florida Pine Flatwoods

C] Southern Coastal Plain Dry Upland Hardwood Forest

Domain - 3 Disney Wildlife Preserve

|:| Southern Coastal Plain Nonriverine Cypress Dome
Southern Coastal Plain Seepage Swamp and Baygall

Figure25. Vegetationmapfor DisneyNEON relocatable tower sieand surrounding aredinformation
is from USGSittp://landfire.cr.usgs.gov/viewer/viewer.htm

Table8. Percent Land cover type Bisney
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htm

Page41of119


http://landfire.cr.usgs.gov/viewer/viewer.htm
http://landfire.cr.usgs.gov/viewer/viewer.htm

Title: FIU D@ Site CharacterizationSupporting Data

Author. Ayres, Luo

Date
09/23/2011

neen

NEON Doc.:#NEON.DOC.011035 Revision: D
Veg_Type Area (knf) %
Agricuture-Cultivated Crops and Irrigated Agriculture 3.83 8.09
Caribbean Swamp Systems 0.58 1.23
Central Florida Pine Flatwoods 4.63 9.78
DevelopedLow Intensity 0.01 0.02
DevelopedOpen Space 0.31 0.66
East Gulf Coastal Plain Né&2wast Pine Flatwoods 0.04 0.07
Florida Dry Prairie 4.94 10.43
Florida Peninsula Inland Scrub 0.51 1.09
Floridian Highlands Freshwater Marsh 2.27 4.79
Gulf and Atlantic Coastal Plain Swamp Systems 2.60 5.50
Introduced Upland VegetatieRerennial Grassland and Forbland 0.00 0.01
Managed Tree PlantatieBoutheast Conifer and Hardwood Plantation Group 0.10 0.21
Open Water 0.62 1.32
South Florida Pine Flatwoods 14.60 30.84
Southern Coastal Plain Dry Upland Hardwood Forest 0.01 0.01
Southern Coastal Plain Nonriveri@gpress Dome 9.91 20.93
Southern Coastal Plain Seepage Swamp and Baygall 2.38 5.02
Total 47.34 100.00

The ecosystem we are interested in is the restoBedom sedg€Andropogon sp).prairie. Broom sedge

is aperennial grass that forms clumps in mapgstures, hay fields, and abondoned fields, and often
goes unnoticed until it matures into a reddishown clump of broordike leaves.Found in the eastern

half of the United States and in Californiadies back every fall then regrows from the sarnet mass

the following spring. The stiff, erect stems reach 3' to 4' in height. Broomsedge grows well on open
ground, along roadsides, or forest edges and along salt marshes. It is often found in disturbed sites and
is an early volunteer in new forest piations.

The Broom sedge prairie we did the field survey has height between 1 m to 1%ome pine forests

are on the east, northeast and southeast edges of the prairie. Tree height is ~25 m, but > 400 m away.
The distance from tower to the tree line large than 5 times of the tree height to avoid the edge
effects. Controlled burn is conducted every @3 years. The ecosystem attributes to this site are
summarized as following:

Table9. Ecosystenand siteattributes for the DisneywildnessPreserveRelocatable site.

Ecosystem attributes Measure and units

Mean canopy height 1.5m
Qirface roughness 0.1m
Zero place displacement height 1.0m
Structural elements Short, uniform, homogeneou
Altitude” 50[m] a.s.l.
Slope 0%
Aspect +0
Time zone Atlantic
Magnetic declination 5°34 W
Frostfree period 365days

Note, From footprint analysis below.
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4.2 Soils
4.2.1 Soil Description

Soil data and soil maps (Figa&®6) below forDisneyrelocatabletower site 1 were collectedrom 2.4
km? NRCS soil mafigtp://websoilsurvey.nrcs.usda.gov/app/HomePage.hiwhich centered at the
tower location, to déermine the dominant soil types in the larger tower foot prirfthis was done to
assure that the soil array is in the dominant (or in thedooninant) soil type present in the tower
footprint.

Soil Map—Osceola County, Florida

81°26'5;
81°25' 28"

26°7'54" 28°7'55"

%75

%75

456200 456400

Map Scale 1:10.900 If printed on A size (8.5 x 11°) sheat

81026 52"

——— =
0 150 300 600 900 =
A — - —

0 500 1.000 2,000 3,000

USDA  Natural Resources Web Soil Survey 5/3/2010
Conservation Service National Cooperative Soil Survey Page 1 of 3

Figure B. 2.4km?soil map forDisneyrelocatable site 1center at tower location.

Map Unit Description The map units elineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey afBlae map unit descriptions in thigport, along with the
maps, can be used to determine the composition anoperties of a unit.A map utit delineation on a

soil map represents an area dominated by one or nraggor kinds of soil or miscellaneous areds.

map unit is identified and nameatcording to the taxonomic classification of the dominant saNgthin

a taxonomiaclass there are precisely defined limits for the properties of the s@isthelandscape,
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however, they have theharacteristic variability of all natural phenomenBhus, the range of some
observed properties may extend beyond the limits defined faanomic classAreas of soils of a
single taxonomic class rarely, if ever, can be mapped withhmlitding areas of other taxonomic classes.
Consequently, every map unit is magie of the soils or miscellaneous areas for which it is named and
some miror components that belong to taxonomic classes other than those of the major sbdst

minor soils have properties similar to those of the dominant soil or soils iméqeunit, and thus they

do not affect use and managemerithese are calledon-contrasting, or similar, componenthey

may or may not be mentioned ingarticular map unit descriptionOther minor components, however,
have propertiesand behavioral characteristics divergent enough to affect use or to require different
management. Thee are called contrasting, or dissimilar, componefitseygenerally are in small areas
and could not be mapped separately because ofdt@le used Some small areas of strongly
contrasting soitypes or miscellaneous arease identified by a speciaysbol on the mapslIf included

in the database for given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of ea8lfew areas of minocomponents may not have
been observed, and conseepnitly they are notmentioned in the descriptions, especially where the
pattern was so complex thatwtas impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscapke presence of minor components in a magit in no way
diminishes theusefulness or accuracy of the data. The objective of mapping is not to delipaate
taxonomic classes but rather to separate the landscape into landfordamdform segments that have
similar use and management requirement$iedelineation of such segments on the map provides
sufficient information for thedevelopment of resource plans. If intensive use of small areas is planned,
however,onsite investigation is needed to define and locate the soils and miscellaaeeas.An
identifying symbol precedes the map unit name in the map unit descripteash description includes
general facts about the unit and gives important godperties and qualities.

Soils that have profiles that are almost alike make up a soil seliethe soils o& series have major
horizons that are similar in composition, thickness, an@ngement. Soils of a given series can differ in
texture of the surface layer, slopstoniness, salinity, degree of erosion, and other characteristics that
affect their useOn the basis of such differences, a soil series is divided into soil phases. Mest of
areas shown on the detailed soil maps are phases of soil sdifiessname o& soil phase commonly
indicates a feature that affects use or managerme-orexample, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha seri€ome map units are made up of two or more major soils or miscellaneous
areas.These map units are complexes, associations, or undifferentiated gréupsmplex corists of

two or more soils or miscellaneous areas in such an intrigateern or in such small areas that they
cannot be shown separately on the mapihe pattern and proportion of the soils or miscellaneous
areas are somewhat similar all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two or more geographically associated sailscgllaneous areas that are
shown as one unit on the map8ecause of presemtr anticipated uses of the map units in therggey
area, it was not considergaractical or necessary to map the soils or miscellaneous areas separately.
Thepattern and relative proportion of the soils or miscellaneous areas are someswrhdar. Alpha

Beta association, 0 to 2 percent slopes, i€aample. An undifferentiated group is made up of two or
more soils or miscellaneous arehsit could be mapped individually but are mapped as one unit
because similainterpretations can be made for use and managemerite pattern and proportioof

the ils or miscellaneous areas in a mapped area are not unifédtmarea came made up of only one
of the major soils or miscellaneous areas, or it can be mgdef all of them.Alpha and Beta soils, 0 to

2 percent slopes, is an exampl8ome surveys include miscellaneous areaigch areas have little or no
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soilmaterial and support little or no vegetatiorRock outcrop is an examplédditional information
about the map units described in this report is availabletiver soil reportswhich give properties of
the soils and the limitations, capabilitieand potentials for many use#so, the narratives that
accompany the soil reportdefine some of the properties included in the map unit descriptions.
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Table10. Soil Series and percentage of soil series wighirkm? centered on the tower
Area Object Interest (AOI) is the mapping unit from NRCS

Osceola County, Florida (FLO9’

Map Unit Symbol Map Unit Name Acres in AOI  Percent of AOI

5 Basinger fine sand 17.8 3.40%
6 Basinger fine sand, depressione 69.1 *13.00%
9 Cassia fine sand 6.9 1.30%
11 EauGallie fine sand 5.6 1.10%
14 Holopaw fine sand 14.5 2.70%
16 Immokalee fine sand 21.8 4.10%
19 Malabar fine sand 0 0.00%
22 Myakka fine sand 17.2 3.30%
26 Oldsmar fine sand 2.2 0.40%
30 Pineda fine sand 15.2 2.90%
32 Placid fine sand, depressional 14.9 2.80%
42 Smyrna fine sand 3324 *62.80%
45 Wabasso fine sand 13.7 2.60%
Total 600.9 100.00%

Note, asterskindicatesdominantsoil typgs)in airshed

Osceola County, Florida (FLO9Basinger fine sand: Map Unit Settiriglevation: 10 to 100 feet Mean
annual precipitation: 44 to 52 inches Mean annual air temperature: 70 to 77 degrees fréegseriod:
342to 365 daysMap Unit CompositionBasinger and similar soils: 85 percent Minor components: 15
percent Description of Basinger Settingandform: Drainageways on marine terraces, flats on marine
terraces Landform position (thredgimensional): Dip Dowslope shape: Linear Acreskpe shape:
Concave Parent material: Sandy marine depdaitperties and qualitiesSlope: 0 to 2 percent Deptb
restrictive feature: More than 80 inches Drainage class: Poorly drained Capacity of the most limiting
layer to transmit water (Ksat): Very high (19.98 to 39.96 in/hr) Depth to water table: About 0 to 12
inches Frequency of flooding: None Frequency aidneg: None Maximum salinity: Nonsaline (0.0 to 2.0
mmhos/cm) Sodium adsorption ratio, maximum: 4.0 Available water capacity: Very low (about 3.0
inches)Interpretive groupsLand capability (nonirrigated): 4Wypical profileO to 7 inches: Fine sand 7

to 19 inches: Fine sand 19 to 35 inches: Fine sand 35 to 80 inches: Findisan€Components Placid
Percent of map unit: 5 percent Landform: Depressions on marine terraces Landform position (three
dimensional): Dip Dowslope shape: Concave Acredape shap: ConcavdompanoPercent of map

unit: 5 percent Landform: Drainageways on marine terraces Landform position {dimesnsional): Dip
Downslope shape: Linear Acreslpe shape: Concav8myrna Percent of map unit: 5 percent
Landform: Flats on marine texces Landform position (thredimensional): Talf Dowslope shape:
Convex Acrosslope shape: Linear

Osceola County, Florida (FLODasinger fine sand, depressional: Map Unit SettiBpvation: 10 to
100 feet Mean annual precipitation: 44 to 52 inchesdvl annual air temperature: 70 to 77 degrees F
Frostfree period: 342 to 365 dayglap Unit CompositionBasinger, depressional, and similar soils: 85
percent Minor components: 15 perceriDescription of Basinger, Depressional Settingandform:
Depressions omarine terraces Landform position (threffmensional): Dip Dowslope shape: Concave
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Acrossslope shape: Concave Parent material: Sandy marine defrsiferties and qualitiesSlope: 0

to 2 percent Depth to restrictive feature: More than 80 inches Dmgénalass: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 to 39.96 in/hr) Depth to
water table: About 0 inches Frequency of flooding: None Frequency of ponding: Frequent Maximum
salinity: Nonsaline (0.0 t.0 mmhos/cm) Sodium adsorption ratio, maximum: 4.0 Available water
capacity: Very low (about 3.0 inchelsiterpretive groupsLand capability (nonirrigated): 7Wypical
profile O to 4 inches: Fine sand 4 to 28 inches: Fine sand 28 to 42 inches: Fidgar&D inches: Fine
sand Minor Components PlacicdPercent of map unit: 4 percent Landform: Depressions on marine
terraces Landform position (thregimensional): Dip Dowslope shape: Concave Acradspe shape:
ConcavePompano Percent of map unit: 4 pero¢ Landform: Drainageways on marine terraces
Landform position (threglimensional): Dip Dowslope shape: Linear Acreskpe shape: Concave
Myakka Percent of map unit: 4 percent Landform: Flats on marine terraces Landform position-(three
dimensional): TaIDownslope shape: Convex Acreslspe shape: Line@@myrnaPercent of map unit: 3
percent Landform: Flats on marine terraces Landform position (tdiegensional): Talf Dowslope
shape: Convex Acrostope shape: Linear

Osceola County, Florida (FLO9Zassia fine sand: Map Unit Settiddean annual precipitation: 44 to 52
inches Mean annual air temperature: 70 to 77 degrees F firestperiod: 342 to 365 day¥lap Unit
CompositionCassia and similar soils: 95 percent Minor components: 5 pel@estripton of Cassia
Setting Landform: Rises on marine terraces Landform position (tdigeensional): Interfluve, rise
Downslope shape: Convex Acreslepe shape: Linear Parent material: Sandy marine deposits
Properties and qualitiesSlope: 0 to 2 percent Deptlo restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 5.95 in/hr) Depth to water table: About 18 to 42 inches Frequency of
flooding None Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0 Available water capacity: Low (about 5.6 inntexgyetive
groupsLand capability (nonirrigated): @ypical profile0 to 3 inchesFine sand 3 to 20 inches: Fine sand

20 to 28 inches: Loamy fine sand 28 to 53 inches: Fine sand 53 to 80 inches: Findirsand
Components Myakkdercent of map unit: 3 percent Landform: Flatwoods on marine terraces Landform
position (threedimensional): Talf Downslope shape: Convex Acreslspe shape: LineaPomello
Percent of map unit: 2 percent Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (threelimensional): Interfluve Dowslope shape: Convex Acreslspe shape:ibear

Osceola County, Florida (FLO9BauGallie fine sand: Map Unit Settirigjevation: 20 to 100 feet Mean
annual precipitation: 44 to 52 inches Mean annual air temperature: 70 to 77 degrees fréegseriod:

342 to 365 daydMap Unit CompositionEaugdlie and similar soils: 90 percent Minor components: 10
percent Description of Eaugallie Settingandform: Flats on marine terraces Landform position (three
dimensional): Talf Dowalope shape: Convex Acredepe shape: Linear Parent material: Sandy and
loamy marine depositBroperties and qualitieSSlope: 0 to 2 percent Depth to restrictive feature: More
than 80 inches Drainage class: Poorly drained Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.57 to 5.95 in/iDgpth to water table: About 6 to 18 inches
Frequency of flooding: None Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0
mmhos/cm) Sodium adsorption ratio, maximum: 4.0 Available water capacity: Low (about 3.3 inches)
Interpretive groupsLand capability (nonirrigated): 4Wypical profileO to 6 inches: Fine sand 6 to 23
inches: Fine sand 23 to 34 inches: Fine sand 34 to 54 inches: Fine sand 54 to 80 inches: Sandy clay loam
Minor Components BasingePercent of map unit: 2 percent Landformraihageways on marine
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terraces, flats on marine terraces Landform position (thdgaensional): Dip Dowslope shape: Linear
Acrossslope shape: ConcavmmokaleePercent of map unit: 2 percent Landform: Flatwoods on marine
terraces Landform position (theedimensional): Talf Dowslope shape: Convex Acreslepe shape:
LinearMalabar Percent of map unit: 2 percent Landform: Drainageways on marine terraces Landform
position (threedimensional): Dip Dowslope shape: Linear Acres®pe shape: Concavblyakka
Percent of map unit: 1 percent Landform: Flatwoods on marine terraces Landform position-(three
dimensional): Talf Dowslope shape: Convex Acreslspe shape: Line&BmyrnaPercent of map unit: 1
percent Landform: Flats on marine terraces Landform pasifihreedimensional): Talf Dowslope
shape: Convex Acrostope shape: Line@ldsmarPercent of map unit: 1 percent Landform: Flatwoods
on marine terraces Landform position (thre@nensional): Talf Dowslope shape: Convex Acreslspe
shape: LineakWabassoPercent of map unit: 1 percent Landform: Flats on marine terraces Landform
position (threedimensional): Talf Dowslope shape: Convex Acreslspe shape: Linear

Osceola County, Florida (FLO9Holopaw fine sand: Map Unit Settinglevation: 20 to Q0 feet Mean
annual precipitation: 44 to 52 inches Mean annual air temperature: 70 to 77 degrees fréegseriod:

342 to 365 daydap Unit CompositionHolopaw and similar soils: 90 percent Minor components: 10
percent Description of Holopaw Setting.ardform: Flats on marine terraces, drainageways on marine
terraces Landform position (thredimensional): Talf Dowslope shape: Linear Acreskwpe shape:
Linear Parent material: Sandy and loamy marine dep®&sitperties and qualitiesSlope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches Drainage class: Poorly drained Capacity of the most
limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr) Depth to water table: About 0 to 12
inches Frequency of flooding: None Frequency ofding: None Maximum salinity: Nonsaline (0.0 to 2.0
mmhos/cm) Sodium adsorption ratio, maximum: 4.0 Available water capacity: Low (about 3.4 inches)
Interpretive groupsLand capability (nonirrigated): 4Wypical profileO to 8 inches: Fine sand 8 to 47
inches: Fine sand 47 to 60 inches: Sandy clay loam 60 to 80 inches: LoanMisan€€Components
Delray Percent of map unit: 3 percent Landform: Depressions on marine terraces Landform position
(three-dimensional): Dip Dowslope shape: Concave Acredspe shape: Concawdalabar Percent of

map unit: 3 percent Landform: Drainageways on marine terraces Langfosition (threedimensional):

Dip Downslope shape: Linear Acres®ope shape: ConcavRiviera Percent of map unit: 2 percent
Landform: Flats on marine terraces Landform position (thiimeensional): Talf Dowslope shape:
Linear Acrosslope shape: Laar Oldsmar Percent of map unit: 2 percent Landform: Flatwoods on
marine terraces Landform position (threimensional): Talf Dowslope shape: Convex Acreslepe
shape: Linear

Osceola County, Florida (FLO9#mokalee fine sand: Map Unit Settinglean annual precipitation: 44

to 52 inches Mean annual air temperature: 70 to 77 degrees F-fassperiod: 342 to 365 daydap

Unit Compositionimmokalee and similar soils: 90 percent Minor components: 10 perdestription

of Immokalee Setting.andfom: Flatwoods on marine terraces Landform position (thdémensional):

Talf Downslope shape: Convex Acreslepe shape: Linear Parent material: Sandy marine deposits
Properties and qualitiesSlope: 0 to 2 percent Depth to restrictive feature: More than iB6hes
Drainage class: Poorly drained Capacity of the most limiting layer to transmit water (Ksat): Moderately
high to high (0.57 to 5.95 in/hr) Depth to water table: About 6 to 18 inches Frequency of flooding: None
Frequency of ponding: None Maximum s#ji: Nonsaline (0.0 to 2.0 mmhos/cm) Sodium adsorption
ratio, maximum: 4.0 Available water capacity: Low (about 3.6 inclh@gypretive groups Land
capability (nonirrigated): 4Wypical profileO to 7 inches: Fine sand 7 to 37 inches: Fine sand 37 to 47
inches: Fine sand 47 to 80 inches: Fine gdimbr Components BasingdPercent of map unit: 2 percent
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Landform: Drainageways on marine terraces, flats on marine terraces Landform position- (three
dimensional): Dip Downslope shape: Linear Acrespe shapeConcavAnkonaPercent of map unit: 2
percent Landform: Flats on marine terraces Landform position (tdiegensional): Talf Dowslope
shape: Convex Acrostope shape: LinedvlyakkaPercent of map unit: 2 percent Landform: Flatwoods

on marine terracetandform position (threelimensional): Talf Dowslope shape: Convex Acreslspe
shape: LineaSmyrnaPercent of map unit: 2 percent Landform: Flats on marine terraces Landform
position (threedimensional): Talf Downslope shape: Convex Acreslspe shape Linear Pomello
Percent of map unit: 2 percent Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (threalimensional): Interfluve Dowslope shape: Convex Acreslspe shape: Linear

Osceola County, Florida: t9Malabar fine sind. Map Unit SettingElevation:10 to 100 feetMean
annual precipitation44 to 52 inche®lean annual air temperaturef0 to 77 degrees Frostfree period:
342 to 365 dayMap Unit CompositionMalabar and similar soil90 percentMinor components10
percent Description of Malabar Setting.andform:Drainageways on marine terrackandform position
(three-dimensional)Dip Downslope shapetinearAcrossslope shapeConcaveParent material:Sandy
and loamy marine depositBroperties and qualitiesSlope:0 to 2 percentDepth to restrictive feature:
More than 80 inche®rainage clasf?oorly drainedCapacity of the most limiting layer to transmit water
(Ksat):Moderately low to moderately high (0.06 to 0.20 in/HDepth to water table:About 0 to 12
inchesFrequency of floodindslone Frequency of pondinddone Calcium carbonate, maximum content:
15 percentMaximum salinityNonsaline (0.0 to 2.0 mmhos/cr&pdium adsorption ratio, maximur:0
Available water capacity:ow (about 4.4 inchedhterpretive groyps Land capability (nonirrigatedftw
Typical profile0 to 4 inchesFine sand4 to 18 inchesFine sandl8 to 38 inchesFine sand38 to 50
inches:Fine sandb0 to 61 inchesSandy clay loandl to 80 inchesSandy loanMinor Components
RivieraPercent of map unit2 percentLandform:Flats on marine terracesandform position (three
dimensional)TalfDownslope shapeLtinearAcrossslope shapelinearPompanoPercent of map uni2
percentLandform:Drainageways on marine terrackandform posion (threedimensional)Dip Down
slope shapeliinear Acrossslope shapeConcaveDelray Percent of map unit2 percent Landform:
Depressions on marine terrackandform position (thredimensional)Dip Downslope shapeConcave
Acrossslope shapeConcae PinedaPercent of map uni2 percentLandform:Flats on marine terraces
Landform position (thredimensional)TalfDownslope shapelinearAcrossslope shapelinearWinder
Percent of map unit2 percent Landform: Flats on marine terracesandform psition (three
dimensional)TalfDowntslope shapeConcave, lineafcrossslope shapeLinear

Osceola County, Florida (FLO9R)yakka fine sand: Map Unit Settinlglean annual precipitation: 44 to

52 inches Mean annual air temperature: 70 to 77 degreEsoBtfree period: 342 to 365 daydap Unit
Composition Myakka and similar soils: 85 percent Minor components: 15 perdgggcription of
Myakka SettingLandform: Flatwoods on marine terraces Landform position (tuiegensional): Talf
Downslope shape: Camx Acrosslope shape: Linear Parent material: Sandy marine deposits
Properties and qualitiesSlope: 0 to 2 percent Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained Capacity of the most limiting layer to transmit watéy. (Hederately

high to high (0.57 to 5.95 in/hr) Depth to water table: About 6 to 18 inches Frequency of flooding: None
Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) Sodium adsorption
ratio, maximum: 4.0 Available water cajistc Very low (about 2.9 incheshterpretive groupsLand
capability (nonirrigated): 4Wypical profileO to 7 inches: Fine sand 7 to 27 inches: Fine sand 27 to 37
inches: Fine sand 37 to 70 inches: Fine sand 70 to 82 inches: FinMsamdComponents Eaugallie
Percent of map unit: 3 percent Landform: Flatwoods on marine terraces Landform position-(three
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dimensional): Talf Downslope shape: Convex Acreslepe shape: Linedmmokalee Percent of map
unit: 3 percent Landform: Flatwoods anarine terraces Landform position (thremensional): Talf
Downslope shape: Convex Acreslepe shape: LinedassidPercent of map unit: 3 percent Landform:
Rises on marine terraces Landform position (thdg@ensional): Interfluve, rise Dowslope shae:
Convex Acrosslope shape: Linea@myrnaPercent of map unit: 2 percent Landform: Flats on marine
terraces Landform position (thregimensional): Talf Dowslope shape: Convex Acreslspe shape:
LinearPomelloPercent of map unit: 2 percent LandforiRidges on marine terraces, knolls on marine
terraces Landform position (thredgimensional): Interfluve Dowaslope shape: Convex Acreslspe
shape: LineaOnaPercent of map unit: 2 percent Landform: Flats on marine terraces Landform position
(three-dimensonal): Talf Dowsslope shape: Convex Acreslepe shape: Linear

Osceola County, Florida: 260ldsmar fine sand. Map Unit Settinlglean annual precipitatiord4 to 52
inchesMean annual air temperature/0 to 77 degrees Frostfree period:342 to 365 dayMap Unit
Composition Oldsmar and similar soil85 percentMinor components:15 percent Description of
Oldsmar SettingLandform:Flatwoods on marine terracdsandform position (thredimensional):Talf
Downslope shapeConvexAcrossslope shapelinearPaent material:Sandy and loamy marine deposits
Properties and qualitieSlope0 to 2 percenDepth to restrictive featuréviore than 80 inche®rainage
class:Poorly drainedCapacity of the most limiting layer to transmit water (Ksadfpderately low to
moderately high (0.06 to 0.20 in/hB)epth to water tableAbout 6 to 18 inchefrequency of flooding:
None Frequency of pondingNone Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cn$odium
adsorption ratio, maximumd4.0 Available water capacityow (abait 3.9 inches)interpretive groups
Land capability (nonirrigatedw Typical profile0 to 6 inchesFine sand to 43 inchesFine sandl3 to
63 inches:Loamy fine sand3 to 67 inchesFine sand67 to 80 inchesSandy clay loanMinor
Components AnkonaPecent of map unit:3 percentLandform:Flats on marine terracekandform
position (threedimensional): Talf Downslope shape:Convex Acrossslope shape:Linear Eaugallie
Percent of map unit3 percentLandform: Flatwoods on marine terracelsandform position (three
dimensional):Talf Downslope shapeConvexAcrossslope shapeLinearimmokalee Percent of map
unit: 3 percentLandform:Flatwoods on marine terracelsandform position (thredimensional):Talf
Downslope shapeConvexAcrossslope shapelinearMyakkaPercent of map unit3 percentLandform:
Flatwoods on marine terracdsandform position (thredimensional):Talf Downslope shapeConvex
Acrossslope shapetinearSmyrnaPercent of map unit3 percentLandform:Flats on marine teaces
Landform position (thredimensional)TalfDownslope shapeConvexAcrossslope shapelinear

Osceola County, Florida (FLO9Bineda fine sand: Map Unit Settinglevation: 20 to 100 feet Mean
annual precipitation: 44 to 52 inches Mean annualainperature: 70 to 77 degrees F Frdste period:

342 to 365 daydMap Unit CompositionPineda and similar soils: 90 percent Minor components: 10
percent Description of Pineda Settingandform: Flats on marine terraces Landform position (three
dimensiona): Talf Dowrslope shape: Linear Acreskpe shape: Linear Parent material: Sandy and
loamy marine depositBroperties and qualitieSSlope: 0 to 2 percent Depth to restrictive feature: More
than 80 inches Drainage class: Poorly drained Capacity of thé limosng layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr) Depth to water table: About 0 to 12
inches Frequency of flooding: None Frequency of ponding: None Maximum salinity: Nonsaline (0.0 to 2.0
mmhos/cm) Sodium adsption ratio, maximum: 4.0 Available water capacity: Low (about 5.3 inches)
Interpretive groupsLand capability (nonirrigated): 3Wypical profile0 to 6 inches: Fine sand 6 to 28
inches: Fine sand 28 to 60 inches: Sandy clay loam 60 to 80 inches: @Gandylihor Components
FloridanaPercent of map unit: 3 percent Landform: Depressions on marine terraces Landform position
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(three-dimensional): Dip Dowaslope shape: Concave Acredgape shape: Concaveelray Percent of
map unit: 3 percent Landform: Depresss on marine terraces Landform position (thhdienensional):
Dip Downslope shape: Concave Acredgpe shape: ConcawivieraPercent of map unit: 2 percent
Landform: Flats on marine terraces Landform position (thiieensional): Talf Dowslope shape:
Linear Acrosslope shape: Linedvlalabar Percent of map unit: 2 percent Landform: Drainageways on
marine terraces Landform position (thremensional): Dip Dowslope shape: Linear Acres®pe
shape: Concave

Osceola County, Florida (FLO9PJacid finesand, depressional: Map Unit Settiriglevation: 10 to 100

feet Mean annual precipitation: 44 to 52 inches Mean annual air temperature: 70 to 77 degrees-F Frost
free period: 342 to 365 dayMap Unit CompositionPlacid and similar soils: 85 percent Minor
components: 15 percenDescription of Placid Setting-andform: Depressions on marine terraces
Landform position (threelimensional): Dip Dowslope shape: Concave Acredspe shape: Concave
Parent material: Sandy marine deposi®soperties and qualitiesSbpe: 0 to 1 percent Depth to
restrictive feature: More than 80 inches Drainage class: Very poorly drained Capacity of the most
limiting layer to transmit water (Ksat): High to very high (5.95 to 19.98 in/hr) Depth to water table:
About 0 inches Frequencyf dlooding: None Frequency of ponding: Frequent Maximum salinity:
Nonsaline (0.0 to 2.0 mmhos/cm) Sodium adsorption ratio, maximum: 4.0 Available water capacity:
Moderate (about 6.8 inchedhterpretive groupsLand capability (nonirrigated): 7Wypical prdile O to

24 inches: Fine sand 24 to 80 inches: Fine ddimbr Components GentryPercent of map unit: 3
percent Landform: Flood plains on marine terraces, drainageways on marine terraces Landform position
(three-dimensional): Dip Dowslope shape: Linear Acreslope shape: Conca®asinger, depressional
Percent of map unit: 3 percentandform: Depressions on marine terraces Landform position (three
dimensional): Dip Dowslope shape: Concave Acredgpe shape: ConcaelrayPercent of map unit:

3 percent Landform: Depressions on marine terraces Landform position {timeensional)Dip Down

slope shape: Concave Acredspe shape: ConcalompanoPercent of map unit: 2 percent Landform:
Drainageways on marine terraces Landform position (tkdieeensional): Dip Dowslope shape: Linear
Acrossslope shape: ConcaamsulaPercent of ma unit: 2 percent Landform: Depressions on marine
terraces Landform position (thregimensional): Dip Dowslope shape: Concave Acredspe shape:
ConcaveOna Percent of map unit: 2 percent Landform: Flats on marine terraces Landform position
(three-dimensional): Talf Dowsslope shape: Convex Acreslspe shape: Linear

Osceola County, Florida (FLO9®¥myrna fine sand: Map Unit Settinfgean annual precipitation: 44 to

52 inches Mean annual air temperature: 70 to 77 degrees F-Faesperiod: 342 to 368laysMap Unit
CompositionSmyrna and similar soils: 85 percent Minor components: 15 pef@estription of Smyrna
Setting Landform: Flats on marine terraces Landform position (tkdimeensional): Talf Dowslope
shape: Convex Acrosfope shape: Linear Rant material: Sandy marine deposiroperties and
gualities Slope: 0 to 2 percent Depth to restrictive feature: More than 80 inches Drainage class: Poorly
drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to hight¢0.57
5.95 in/hr) Depth to water table: About 6 to 18 inches Frequency of flooding: None Frequency of
ponding: None Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) Sodium adsorption ratio, maximum:
4.0 Available water capacity: Low (about 4.2 inche®rpretive groupsLand capability (nonirrigated):

4w Typical profile0 to 7 inches: Fine sand 7 to 14 inches: Fine sand 14 to 25 inches: Fine sand 25 to 56
inches: Fine sand 56 to 80 inches: Fine sdimbr Components BasingdPercent of map unit: 3 percent
Landform: Drainageways on marine terraces, flats on marine terraces Landform position- (three
dimensional): Dip Downslope shape: Linear Acreskpe shape: ConcawacidPercent of map unit: 3
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percent Landform: Depressions on marine terraces Landformiposithreedimensional): Dip Down
slope shape: Concave Acradspe shape: ConcaweaugalliePercent of map unit: 3 percent Landform:
Flatwoods on marine terraces Landform position (thddmensional): Talf Dowslope shape: Convex
Acrossslope shape: Lirer Immokalee Percent of map unit: 3 percent Landform: Flatwoods on marine
terraces Landform position (thregimensional): Talf Dowslope shape: Convex Acreslepe shape:
Linear Myakka Percent of map unit: 3 percent Landform: Flatwoods on marine terra@esiform
position (threedimensional): Talf Dowslope shape: Convex Acreslspe shape: Linear

Osceola County, Florida (FLO9YYabasso fine sand: Map Unit Settinfgean annual precipitation: 44

to 52 inches Mean annual air temperature: 70 to 77 degre€soBtfree period: 342 to 365 daydap

Unit CompositionWabasso and similar soils: 88 percent Minor components: 12 pei@estription of
Wabasso Settindgeandform: Flats on marine terraces Landform position (tkdimeensional): Talf Down
slope shape: Coex Acrossslope shape: Linear Parent material: Sandy and loamy marine deposits
Properties and qualitiesSlope: 0 to 2 percent Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained Capacity of the most limiting layer to transitdt {Ksat): Moderately

low to moderately high (0.06 to 0.20 in/hr) Depth to water table: About 6 to 18 inches Frequency of
flooding: None Frequency of ponding: None Calcium carbonate, maximum content: 5 percent Maximum
salinity: Nonsaline (0.0 to 2.0 mméfom) Sodium adsorption ratio, maximum: 4.0 Available water
capacity: Moderate (about 6.5 inchebjterpretive groupsLand capability (nonirrigated): 3Wypical
profile 0 to 10 inches: Fine sand 10 to 21 inches: Fine sand 21 to 28 inches: Fine san@ 2&te8

Fine sandy loam 32 to 62 inches: Sandy clay loam 62 to 80 inches: Sandy clay loam 80 to 98 inches: Fine
sandy loamMinor Components RivierdPercent of map unit: 3 percent Landform: Flats on marine
terraces Landform position (thredimensional): &lf Downslope shape: Linear Acreskwpe shape:
Linear EaugalliePercent of map unit: 3 percent Landform: Flatwoods on marine terraces Landform
position (threedimensional): Talf Dowalope shape: Convex Acreslspe shape: LineaMyakka
Percent of map uilt 3 percent Landform: Flatwoods on marine terraces Landform position (three
dimensional): Talf Dowslope shape: Convex Acreslepe shape: LineaauchulaPercent of map unit:

3 percent Landform: Flatwoods on marine terraces Landform position (iireensional): Talf Down
slope shape: Convex Acreslepe shape: Linear

4.2.2 Soil semivariogram description

The goal of thisspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arraguchthat data farther gart can be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mapped samples of a quantitative variadg §oil
property datain our case).n an empiricalsemiariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the average samance versus distance class (Fig2ife
For the theoretical variogram models considered here, the gari@nce will converge othe total
variance at distances for which values are amgker spatially auteorrelated (this is referred to as the
range, Figur@?).

For the theoretical variograms considered hetege parameters estimated from th#ata are used to
fit a semivariogram model to the empirical semivariogram. This model isadhsumed to quantitatively

Pages20f119



. . - . Date
n e ;.3 n Title: FIU D@ Site CharacterizationSupporting Data | Author. Ayres, Luo 0912312011

NEON Doc.:#NEON.DOC.011035 Revision: D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

represent the correlation as a function of distan(€gure27), the range, the sill (the sill is the
asymptotic value of semiariance at the range), and the nugget (which describes sampling error or
variation at distances belothose separating the closest pairs of sampldd)e range, sill and nugget
are estimated from theoretical models thatre fitted to the empirical variograms using ndinear least
squares methods.

The variogram analysis will be used, to determine thatial scales at which we can consider soil
measurements spatially independent. This characterization will directly inforrmthisnumdistance
betweeni) soil plos within each soil arrayij) the soil profile measurementsi) EP plots, antV) the
microbial samplindocations These data will directly inform NEON construction and site design
activities.

T(5.5)

Partial !

Sill |
i ':- .
i Sill

Range i
Mugget { - )
Cistance

Figure27. Example semivariogram, depicting range, sill, and nugget.
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Figure28. Spatially cyclic sampling design for the measurements of soil temperature and soil water
content.

Field measurements of soil temperaturel@cm) and moisture (15cm) were takeron 23 March
2010 atthe Disney site. The sampling points followed thatsdly cyclic sampling design by Bend
Lamberty et al(2006)(Figure28). Soil temperature and moisture measurements were collected along
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three transects (210 m, 84 m, and 84 lncated in the expected airshed Bisney. Details of how the
airshed was determined are provided beldBoil temperature was measured wipfatinum resistance
temperature sensors (RTD 810, Omega Engineering Inc., Stamford Go)l amuisture was measured
with time domain diaelectric senss (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature and moisture at each sample point in E&uneasurements

were also taken 30 cm in front and behind the sampling point along the axis of the transect. For
example, athe 2 m sampling point, soil temperature and moisture was measured at 1.7 m, 2 m, and 2.3
m; this data is referred to as mobile data, since the measurements were taken at many different
locations. In addition, soil temperature and moisture were contirglpuecorded at a single fixed

location (stationary data) throughout the sampling time to correct for changes in temperature and
moisture throughout the day.

Data collected were used for geospatial analyses of variograms in the R statistical compgiiragéan

with the geoR package to test for spatial autocorrelaifdrangmaret al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 20amayl estimate the distance necessary for independence among
soil plots in the soil arrayo correct for changes in temperature and moisture over the sampling period,
the stationary data was sutacted from the mobile data. In many instances a time of day trend was still
apparent in the data even after subtracting the stationary data from the mobile data. This time of day
trend was corrected for by fitting a linear regression and using the relsidoathe semivariogram
analysis. Soil temperature and moisture data, R code, graphs, and R output can be found at:
PAFIUFIU_Site CharacterizatiddXXYYYYYY&haracterizatiorSoil Measuremenisoil Data Analysis
(where XX = domain number and YYYYYYY = site name).

4.2.3 Results and interpretation
4.2.3.1 Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the stationary data and
any remaining time of day trend, were used for the $esmiogram analysis (Figu®). Exploratory data
analysis plots show that there was distinct patterning of the residua(&igure30, left graphs) and
directional semivariogramdo not show any indication of anisotroglyigure30, center graph). An

isotropic empirical semivariogram was produced ansipdericaimodel was fitted using Cressie weights
(Figure30, right graph). The model indicates a distance of effective independentmdbr soil

temperature.
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Figure29. Left graph: mobile (circleshd stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual temperature data afterticwyfec

changes temperature in the stationary data and the time of day regression. Data in the right graph were
used for the semivariogram analysis.
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Figure30. Left graphs: exploratory data analysis plots for residuals of temperature. Center graph:
directional semivariograms for residuals of temperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

42.3.2 Soil water content

Soil water content data residuals, after accounting for changes in water content in the stationary data
and any remaining time of day trend, were used for the semivariogram analysis (Bigueploratory
data analysis plots show that there was distirct patterningof the residuals (Figur@2, left graph) and
directionalsemivariograms do not show any indication of anisotr{fiigure32, center graph). An
isotropicempirical semivariogram was produced ansjpdericaimodel was fitted using Cressie weigh
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(Figure32, right graph)The model indicates a distance of effective independenc&tof for soil water
content.
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Figure31. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data aftercorrecting for changes in water content in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
changes water content in the stationary data and the time of dayaggion. Data in the right graph

were used for the semivariogram analysis.
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Figure32. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water content. Rightlgrampirical semivariogram (circles)
and model (line) fit to residuals of water content.
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4.2.3.3 Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil pameters (i.e., other than temperature and water content) and the maximum
distance allowable between soil plots is 40 m due to cosistrains. The estimated distance of
effective independence wasm for soil temperature an@4 m for soil moisture. Baseuh these results
and the site design guidelines the soil plotaneyshall be placed0m apart. The soil array shall
follow thelinear soil array design (Soil Array Pattejmwigh the soil plotdeing 5 m x 5 nilhe direction

of the soil array shable 84° from the soil plot nearest the tower (i.e., first soil plot). The location of the
first soil plot will be approximatel®8.125086, -81.43%87°. The exact location of each soil plot will be
chosen by an FIU team member during site construction todgplaicing a soil plot at an
unrepresentative location (e.g., rock outcrop, drainage channel, large tree, etc). The FIU soil pit for
characterizing soil horizon depths, collecting soil for-sfiecific sensor calibration, and collecting soil
for the FIU sib archive will be located &8.124532,-81.436808 (primary);28.127848, -81.434066
(alternative 1)28.122737, -81.437852 (alternative 2) A summary of the soil information is shown in
Tablelland site layout can be seen in FigG&

Dominant soil series at the sit8myrna fine sandrhe taxonomy of this soil is shown below:
Order. Spodosols

Suborder Aquods

Great group Alaguods

Subgroup Aeric Alaquods

Family. Sandy, siliceous, hyperthermic Aeric Alaguods

Series Smyrna fine sand

Tablell. Summary of soil array and soil pit information at Disney.
0° represents true north and accounts for declination.

Soil plot dimensions 5mx5m
Soil array pattern B
Distance between soil plots: x 40 m
Distance from tower to closest soil plgt: 33m

Latitude and longitude of*1soil plot OR
direction from tower

28.12506°;81.43587°

Direction of soil array 84°

Latitude and longitude of FIU soil pit 1

28.124532, -81.436808 (primary)

Latitude and longitude of FIU soil pit 2

28.127848, -81.4340686 (alternative 1)

Latitude and longitude of FIU soil pit 3

28.122737, -81.437852 (alternative 2)

Dominant soil type

Smyrna fine sand

Expected soil depth

>2m

Depth to water table

0.150.46m

Expecteddepth of soil horizons

Expectedneasurement depth¥

0-0.25m (fine sand

0.13m

0.25-0.53m (fine sand

0.39m

0.530.71 m (fine sand)

0.62m
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0.71-:0.81 m (fine sandy loam) 0.76 m
0.81-1.57m (sandy clay loamn 1.19m
1.57-2 m Gandy clay loamn 1.79m

"Actual soil measurement depthsill be determined based on measured soil horizon depths at the
NEON FIU soil pit and may differ substantially from those shown here.

A

1‘436456 Tower:2812504; -81:43620_~

g o Soil array
FIU/Soil|Pit: 2841249771 -81 43631¢

«GO0gle

Figure33. Site layout at Disney showing soil array and location of the Fliisoil
Note: The soil pit locatiois not current. Please see table 11 for current soil pit locations.

4.3 Airshed
43.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeses, Figur4-37. The weathedata used to generate the following wind

roses are fronKissimmee Airport, FL, which is K8 away fromDisneyWildnessPreserve Relocatable
tower site.The orientation of the wind rose follows that of a compéasssume declination applied)

When we desribe the wind directions it should be noted that they are the cardinal direction that wind
blows from. Color bands depict the range of wind speeds. The directions of the rose with the longest
spoke show wind directions with the largest frequency. These roses are subdivided into 24

cardinal directions.
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4.3.2 Results (graphs for wind roses)

General (seasonal) circulation pattern Spring conditions shift toward mesoscale climate dominated by
the subtropical Hadley cell and the Bermuda High. Weatbemes predominately form the-SE.
Strom fronts push the weather patterns toward the E. The short winter circulations are controlled by
the temperate Hadley cell, highs originating from the continental US. Storm fronts are often associated
on an SWNE fontal during the winter (From FIU site visit report in 2008).

Similar to Ordway core sitet his site, wind comes from all direction. We selected a direction that has
relatively higher frequency as our dominant wind direction to run footprint modelifrier season, we

select40x as model input, but wind comes from all directiohsit the high frequency wind ranges from

Mp x (.2in springy wind mainlgomesfrom southeasto NI y3Sa T NP ¥nd nopthwestii 2 M c p »
ONJ y3ISa& FNRY Insynpne, windcontes fporeldl directions:northeast direction(ranges

fromIp x 720 a2dz0i KSI &4 oON}Xy3ISa FTNBY wmnpx (G2 mMwex0O | YR
aSt SO0 wmnpx Inautuv? wigltmaidlyycoduzs féod norttast direction and rangefrom

34p o 165¢). But we should keep in mind that wind actually comes from all directions in all seasons,

which can be found in the wind roseBherefore, consider all seasons through the year, wind blows

more frequently fromiy px (2 McNBYOOYDPRVSAFR FNRBY Hupx, G2 Hpr
FY2y3d gKAOKI FANEKSR FNRBY wmMpx (2 wmMcpx KFra GKS KA-Z
to place FSU plots within this airshed area

VD ROSE PLOT commenTs
Dom_03_Ordway Disney Wilderness Preserve; Lat: 28.122766 Long: -81.434897  Convention: Blowing From
ORLANDO/KISSIMMEE Call Sign: KISM; Lat: 28.122766 Long: -81.434897; Jan-Mar 2007; Separation: 17.759 km

NORTH

ALM WINDS:

47 hrs. 10.55%

355mis

| company nae:

2
- =
- NATIONAL ECOLOGICAL
OBSERVATORY
’ ' \\ | NETWORK, Inc.

WEST

MODELER

Ted Hehn

WIND SPEED
(mis)
2/11/2009

1
SOUTH PROUECTNO.

Figure34. Windroses of JanuaryMarch for DO3 Disey WildnessPreserve Relocatable site.

Note that the lat and long for the airport is not correct. They should be 28-833433. Same for the
next 3 windrose graphs at this site.
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WIND ROSE FLOT. COMMENTS:
Dom_03_Ordway Disney Wilderness Preserve; Lat: 28.122766 Long: -81.434897  Convention: Blowing From
ORLANDO/KISSIMMEE Call Sign: KISM; Lat: 28.122766 Long: -81.434897; Apr-June 2007; Separation: 17.759 km

AVG.WND SPEED:

TOTAUCOUNT  CALMWNDS.

420 hrs. 11.43%

384mis
Compa nave:
WEST NATIONAL ECOLOGICAL
| OBSERVATORY
| NETWORK, Inc.
wooeLER
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WIND SPEED
(mis) oate
r—— 211112009
B oseons 1
—
Ml ss-s7
21-38
M oos 2
Caim

Resultant Vector ims: 11.43%
I 43 deg - 29% SOUTH PROJECT NO.

WRPLOT Vhew - Lakes Envronmental Scware

Figure35. Windroses of Aprit June for DO3 Disnd¥ildnessPreserveRelocatable site.

WIND ROSE PLOT commEnTs
Dom_03_Ordway Disney Wilderness Preserve; Lat: 28.122766 Long: -81.434897  Convention: Blowing From
ORLANDO/KISSIMMEE Call Sign: KISM; Lat: 28.122766 Long: -81.434897; July-Sept 2007; Separation: 17.759 km

AVG. WIND SPEED:

244 mis
COMPANY NAME:
WEST NATIONAL ECOLOGICAL
OBSERVATORY
NETWORK, Inc.
|
i MODELER
Ted Hehn
WIND SPEED o
(mis)
[ 2/11/2009
88111 |
M -
B se-s7
21-36
M oos-21

Resultant Veclor - Caims: 25.80%
I 36 deg - 26% o PROJECT NO.

WRPLOT View - Lakes Envranmental Schware

TOTALGOUNT | CALM WINDS.

376 trs. 25.80%

Figure36. Windroses of Julg September for DO3 Disné¥ildnessPreserve Relocatable site.
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WIND ROSE PLOT COMVENTS
Dom_03_Ordway Disney Wilderness Preserve; Lat: 28.122766 Long: -81.434897  Convention: Blowing From
ORLANDO/KISSIMMEE Call Sign: KISM; Lat: 28.122766 Long: -81.434897; Oct-Dec 2007; Separation: 17.759 km

NORTH

a D
wesT p l — GhEY NATIONAL ECOLOGICAL
OBSERVATORY
I L\ ~ NETWORK, Inc.
Ted Hehn
WIND SPEED e
(mis) <
21112009

0

s

—

| BETEEY]

21-36

M os-21

Resultant Vector Calms: 14.83%
'Sflorg % SOUEH PROJECT MO

WRPLOT View - Lakes Enronmental Scware

Figure37. Windroses of OctoberDecember for DOBisneyWildnessPreserve Relocatabhite.

4.3.3 Resultant vectors

Tablel2. The resultant wind vectors for DO3 Disney Wildness Preserve Relocatable site.

Quarterly (seasonal) timeperiod Resultant vector % duration
January to March 40° 29

April to June 43 29

July to September 36° 26
October to December 50° 43

Annual mean 42.3 na.

43.4 Expected environmental controls on source area

Two types of models werommonlyused to determine the shape and extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled cross wind salions were used for convectivanditions (Horst and Weil 1994). For strongly
stable conditions, and Lagrangian solution was used (Kormann and Meixner ZB8Xource area
models where bounded by the expected condisodepictthe extreme conditions. Convective
conditions typically have strong vertical mixing between the ecosystem and atmosphere (surface layer).
Stable conditions typically have loagurce area and associated waveforn@onvective turbulence is
often characterzed by short mixing scales (scalar) and moderate daytime syieddse.g.,1-4 m &.
Higher windspeeds, like those experienced over the Rockies, are often the product of mechanical
turbulence with long waveforms. Because thermal stratification is @Higient in suppressing vertical
mixing, stable conditions also have typically very long waveforms.
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As a general rule, shorter and lesausturally complex ecosystems hageod vertical mixing during all
atmospheric stabilities. Taller and more struetily complex ecosystems have well mixed upper
canopies during the daytime, and can be decoupled below the canopy under neutral and stable
conditions(e.g., Harvard Forest, Bartlett Experimental Forest, and Burlington Conservation Ahea)
type of turbdence (mechanical verse convective) and the physicabates of the ecosystem control
the degree of mixing, and the length and size of the source area.

Here,with supportfrom Dr R Clement, we use a welbased footprint model thaprogrammedby
Micrometeorology Group at University of Edinburgh, UK to determine the footprint area under various
conditions (model infohttp://www.geos.ed.ac.uk/abs/research/micromet/EdiTog)sWinds use to

run the model and generat®llowingmodel results arextracted fromthe wind rosesVegetation
information, temperature and energy information were either from the RFI document, previous site visit
report, available data files or best estimates fremxperienced expertMeasurement height was

obtained from the Tower Height Info document provided by ENG group, then verify according to the real
ecosystem structure after FIU site characterization at §i#s 1-3 and 46 represents the expected
conditions forsummer and winter conditions, respectively, with maximum and mean wind speeds
(daytime convective) and nighttimstéble atmospherésconditions. The windvectorfor each run was
extracted from wind roses and placed as a centerline in the sitep included in the graphicg.he

longest distance betweethe isopleth 0f80% cumulative fluand tower, along with the major wind
direction, will define the source area for the flux measurements on the top of the tower.
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Tablel3. Expected environmesl controls to parameterize the source area mofielDisney Wildness
Preserve Relocatable site

Parameters Run 1 Run 2 Run 3 | Run 4 Run 5 Run 6

Approximate season | summer winter Units
Day Day Night | Day Day night qualitative
(max WS) | (mean WS) (max WS) | (mean WS)

Atmospheric stability | Convective| convective | Stable | Convective convective | Stable | qualitative

Measurement height | 6 6 6 6 6 6 m

Canopy Height 15 15 15 15 15 15 m

Canopy area density | 2 2 2 0.5 0.5 0.5 m

Boundary layer depth| 2800 2800 1300 | 900 900 500 m

Expected sensibl{ 425 425 125 175 175 60 W m?*

heat flux

Air Temperature 30 30 22 15 15 10 °C

Max. windspeed 8.8 4.5 2.0 11 4.8 2.5 m s'

Resultant wind vector| 105 105 105 75 75 75 degrees

Results

(zd)/L -0.01 -0.19| -0.49 -0.01 -0.09| -0.16|m

d 1.00 1.00| 1.00 1.00 1.00 1.00| m

Sigma v 2.60 2.10| 1.10 2.30 1.40| 0.79| m*s?

Z0 0.08 0.08| 0.08 0.08 0.08 0.08| m

u* 0.87 0.50| 0.24 1.10 0.47 0.28| ms'

Distance source area 0 0 0 0 0 O|lm

begins

Distance of 90% 500 350| 200 600 450| 400 | m

cumulative flux

Distance of 80% 350 200| 120 380 250|  220|m

cumulative flux

Distance of 70% 250 150 80 250 180| 150|m

cumulative flux

Peak contribution 45 35 25 45 35 35|m
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Footprint model results (source area graphs)
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Figure38. Footprint model output Run 1: summer, daytime, max WS
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Figure 39. Footprint model output Ru@: summer, daytime, mean WS
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Figure40. Footprint model output RuB: summer, nighttime, mean WS
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Figure4l. Footprint model output Rud: winter, dayime, max WS
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Figure42. Footprint model output Ru®: winter, daytime, mean WS
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Figure 43. Footprint model output Rul: winter, nighttime, mean WS
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Tower location, instrument hut locationboardwalks, measurement layers on the tower

and other sensr locations

Similar to Ordway core sitet ¢his site, wind comes from all direction. In winter season, wind comes
from all directiong o6 dzi GKS KA3IK FNBIj dzSy O spangywvind miinlfansd T NR Y

from southeastdo NI y 3 S &

comes fromall directions:northeast direction(ranges from fp x 7pix20 & 2 dzi KS | & @
MCcCpXx0 FyR &a2dz2iKgSald o Nrajtah®awing Malycomes fiom nartk asti p p x 0 ®
direction and ranges from 4o 165). Therefore, consider bothall seasoss through the yearwind

blows more frequently fron28p xo 16p Xclockwise from 288§ and from 22%to 250 Xclockwise from

22p % among which, airshef N2 Y wmpx (2 wmMcpx KFra (GKS KAIKSald FNBI
suggest to place FSU plots within this airshed area

F NP andnorthwest @ BRI yig § & 0 F N2 YIn supnmer, wild2 o np x

6NI y3ISa

The footprintis ~H0 m for 80% cumulative flux measuremeithe tower should be positioned to
optimize the collection of thair/wind signals both temporally and spatially over the desired ecosystem
(Broom sedge prairién this case). The original tower site was28.1227686, long-81434897, after

FIU site characterization, we determine the exact tower location to b28di2504, -81.43620. New
location is abou280 mnorthwestof original tower location and closer to access ro&aldy covariance,
sonic wind and temperaturedom arms oientation toward Eastwill maximize the quality wind and air
signals fromall majorwind directiors. Radiation boom arms should always be facing thetlsto avoid

any shadowing effects from the tower structurdnstrument hut is positioned to have the longer side
parallel to frequent wind direction to minimize the wind effects on instant huts and to minimize the
disturbances of wind regime by instrument hut

This site iBroom sedge prairie Canopy height is ~.Ato 1.5m around tower site and in the airshed
area.We suggest 4neasurement layers on the tower with top measuremeridght at6 m, and rest
layers are3.5m, 1.5m, and 0.8m, respectively.

Boardwalksp 'fOAYFGSter GKS RSOA
There are strong science requirements that minimize site disturbance tesuh®unding area, which

will be difficult to manage over a 3pperiod. Traffic control is key to minimizing the site disturbance.
Confining foot traffic to boardwalks minimizes site impact, this is particularly true in places where wear
caused by footraffic becomes noticeable and grows. For example, in places with snow part of the year,
worn footpaths tend to have low places that collect water, or places where the snow pack becomes
uneven causing personnel to walk farther and farther around the fi¢ise original path, causing the

path to grow in width. This is a very common phenomenon. Here FIU assumes that all conduit will be
SAUKSNI 0dzZNASRZ 2NJ LX I OSR AyaaRS (KS
footprint. While the finddesign is not yet known, there are some general criteria that can be outlined.

2 §

5ad2YS GKFG GKS o021 NRGFT

arAzy G2 dzas |

GARGK Aa

and in some locations the site is seasonally flooded and inundated \aitrw

There is always a boardwalk from the instrument hut to

the tower

There is never a boardwalk on the south side of the tower
There is never a boardwalk within 4 m of the tower, except where it perpendicularly intersects

the tower for access

The boardwik the access to the tower is not on any side that has a boom.
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e There is never boardwalk within 10 m of a soil plot, except where it perpendicularly intersects a
soil plot for access.
Specific Boardwalks at Disney Wilderness preserve
o Boardwalk from accesead to instrument hu{from the west)
. Boardwalk from the instrument hut to the tower to intersect oorth face of the tower,
o Boardwalk to the soil array
o Boardwalks must be protected from controlled burns
o No boardwalk from the soil arrdyoardwalkto the individual soil plots

The site layout is summarized in the table below. Assume the projected area of the tower is square.
Anemometer/temperature boom arm directioris from the towertoward the prevailing wind direction

or designated orientationlnstrument hut orientation vectoris parallel to the long side of the
instrument hut. Instrument hut distance 7s the distance from the center of tower projection to the
center of the instrument hut projection on the ground. The numbering of neasuremat levelsis

that the lowest is level one, and each subsequent increase in height is numbered sequentially.
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Tablel4. Tower oriented design attributes for tHgisney Relocatablkite.

0° is true north with declination accounted forColor of Instrument hut exterior shall be tan to best
match the surrounding environment.

Attribute lat long degree meters notes

Airshed 15°to 165° Clockwise fron15°
Tower location 28.12504 -81.43620 -- -- new site
Instrument hut 28.12514  -81.43645
Instrument hut (perpendicular -- - 90° to 27C@ Shorter side paralle
orientation vector to 180° to 360°
Instrument hut distance z -- -- -- 25
Anemometer/Temperature -- -- 90° - From tower point to
boom orientation this direction
Height of the measurement
levels
Level 1 03 m.a.g.l.
Level 2 15 m.a.g.l.
Level 3 4.0 m.a.g.l.
Level 4 6.0 m.a.g.l.
Tower Height 6.0 m.a.g.l.

See AD 03 for technical requirement to determine the boom height for the bottom measurement

level.
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Figure44 below shows the proposed tower location, instrument hut location, airshed area and access
road.

Tower:128112504,-81"43620_~

i 40 Soil array
FIU/SoilIPit 285124971 -81 43631

«Google

Figure44. Plan view of DOBisney Wildness Preserve Relocatatiie location

i) new tower location is presented, ii) réities indicate the airshed boundaries. Vectors &46d 16°
(starting clockwise from 3 bound the airshed, within which it would have quality wind data without
causing flow distortions, respectively. iii) Yellow line is the suggested access roatiuiméng hut. iv)
White line indicates soil arrajNote: soil pit location is not current. See Table 11 for current soil pits
locations.

Keep in mind that alfadiation sensorsabove canopy need to be mounted on the south side of the
tower to avoid shadovirom tower structure and mounting parts.

Secondaryprecipitation collectorfor bulk precipitation collection will be located the top of tower at this

site. NoWet deposition collectorwill deployed at this site. See AD 04 for further information and
requirements for bulk precipitation collection and wet deposition collection
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