_ Using Remote Sensing & ArcGIS to Develop Baseline Geospatial Data for Carbonate Reservoir Models,
Schooners Sand Body, Great Bahama Bank
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Sand Bar Area Map Attributes and Formulas

Att a c h e d t o E a c h s a n d b a r 76°50'0"W 76°40'0"W 76°30'0"W 76"2(:‘0"W 76°50'0"W 76°40'0"W 76°30'0"W 76"2(:‘0"W
76°50'0"W 76°40'0"W 76°30'0"W 76°200'W - Interpreted Sand Bars Schooners_Centerlines_3D
i ldentify Depth (m) Average Depth (m)
b5100"N I os b5100"N 06--
Schooners Sand Bars eritylion: 185 7070, Al Sand B = s — 0.6--0.1 5 100N u =
drentid) R J - enterlines from Wi
= _All Sand Bars L -
- 2’01 6- 396,254 L o5010'0"N] SeEaa Locakion: | 299,405,105 2,582,165.398 Meters 4 12--10
396,255 - 1,219,943 Fild | value 4 e 14 A47-413 = = .
oen 316 i — 2010 atial Analysis of Densit
1,219,944 - 3 157,772 Shape Polygon v
Id 282583
3,157,773 - 7,370,172 CONTOLR -4
ET_ID 102
B 7.370,173 - 15,157,055 Peri_Meter  48551,301805
Sq_Meter  13365350.0502 76°50'0"W 76°40'0"W 76°30'0"W 76°20'0"W
Acres 3302.649923 1 ! 1
Hectares 1336,535005
® 209306.285416 Schooners Sand Bar Centerlines
¥ 2582175.3578 . Spatial Density
Tlength 16510 25°00'N . a ) 4 ( ) A
MG 16450 25°0'0"N f s ) 1 bs-10'0'N- B 032-06 o
Snuosty  D.003634 Shape Parameter Formulas B oo 057 Lose100
FormFactor 0071234 [ 088-1.1
Max_Width 1225 B
Ave Width 750 For*m Factor . . . . I
fspact 0.954573 (4 * 3.140845 * [Sq_Meter]) / ([Peri_Meter] * [Peri_Meter]) 11517
Roundness  0.975532 [Jre-2
Mame Sand Bars Sinuosity \:| 21-23
= ([TLength] - [DMG]) / [TLength] [ 24-25
B 26-28
Identified 1 Feature Aspect
([TLength] - [Ave_Width]) / [TLength]

Attributes attached to each
sand bar with shape parameter |Roundness or Elongation

Classification

Classification Classification Statistics R 4°50'0"N . PN
Method:  [Naturel Ereaks (Jenks) | o s formulas applied to each sand bar. ([DMG] - [Max_Width] ) / [DMG] 24°500"N ~ 25°0/0"NH I—
inirnurn 1
Classest |5 | Maximum: 15,157,055
Data Exclusion :,,L:;n 113#3;2:22: 76°40'0"W 76°30'0"W 76°20'0"W 76°40'0"W 76°30'0"W 76°20'0"W
Exclusion ... | T ‘ Median: 62,519
Standard Deviation: 1,359,353 76°20'0"W
Cobmns:  [100 =] [ showstd.Dev. % Show Mean Head-up interpretation of centerlines using ArcMap. Depths attached using
- Sand bars extracted from contours.
£ 3 B B 2 Breacvalues : an ar a eve o e ArcGIS Macro (D. Stodola, Chevron).
(ELS TR T = & 396,254 Depth varies across sand body. Bar . . . ; ! .
gy B 5 2 215,043 Area of Sand Bars. Density map of 83 centerlines (142 m grid) using Spatial Analysis.
B 2 & e . S Crests were also mapped.
I 7,370,172 Mean = 480,000 m? with hlgh S.D. f D E M C t
00| e or 16% of total sand body. FormFactor versus Area rom ontours 0 5
| Log Scale - Power Function S R E—
| P4°50'0"N=} oy
| ~24°50'0
sor| 1
| 76"4(‘)‘0"W 76"3(‘)‘0"W 76“2(‘)‘0”W
I
1]
2,016 3,790',775 7‘5?9‘1‘535 11,36IB,296 15,167,065
r Cancel
= E] 3 .94g5y-9-22 76°50'0"W 76°40'0"W 76°30'0"W 76"2?‘0"\N
=3 R*=0.614 . . .
z Comparing relationship Schooners Landsat DEM
g o1 between form factor Depth (m)
= and area using Microsoft peroom Highis@ iSLla iza ion
- Excel V I t
Sand Bar Form Factor Map i
# FormFactor )
chooners1 - ArcScene - ArcView
= Power (FormFactor) . ] -
File Edit Wiew Bookmarks Selection Tools Window Help
S— — S— — DEHE& + HQAEBORN | - QA0GSGAQANUO@EROMN - s~ o | B
. 3D Analyst v Laver: [4) Schoaners_color-coded_hs_DEL v | ?’P; o Layer: [ Schooners_Drainage_Divide | i) L | Graphics | R | * o ] iy Av B
Sand Bars Form Factor 0.01 =
FormFactor (0-1) 1 100 10000 1000000 10000000
P5°10'0"N: | | . = Chooners_Lranage_Livide
. 004-017 2100 Aresim?) 25°0'0"N + Schooners_color-coded_hs_DEM_3|
0.18-0.27 # [0 12-43sub_2000_PC123 Landhasks
0.28-0.39 n & E Schoaners_12-43sub_BFehz000_T |
+ 12-43sub_2000_PC1_RAW _atm-cc
Analyzing Morphometry
= [0 12-43sub_2000_Eandi_Relative ||
I 056-091 value
High : 255
Measurements
# [ sSchooners-sub_SRTM_DEM_30m_
] -
Integration with 3D Earth Landsat DEM
25°0'0"N Sand Bar Centroid Density - D tl
Spatial Density e 1 (M
- Model Streaming over Internet pth (m)
[ EERE 25°100" High: 0 »
% izzi 76°30'0"W 76°20'0"W .@-‘ Bl ArcGIS Explorer - ArcExplorert e g '
rs-ar i -~ = , —£l
R = BEE] 341 @ Directions | Notes oy &> Manage Layers 3
% 12:? = ‘—i‘._:l IE'ZT [ﬁ! £ Route \L \) e 4 Target .7 Line HE 5} Copy to Clipboard Q 3D AnaIySt Arcsce_ne
o711 Sand Bar Centroids s | " twenre || o | S G e 2P B Lowi: -8 8x Vertical Exaggeration
I 00-073 — B — = Looking NE across Schooners
Classification n ™ n [#%% schooners_sandbody_centerines
Classification Classification Statistics [ Schooners_color-coded_hs_DEM_300dpi v
Method: |Natural Breaks (Jenks) j Count: 236 24500 W I t h S patl a I An a Iys I s g<§> 12-13_43-44_Bahamas-Sands_Landsathosaic_8|
Minimurm: 0.04 ) Basemap (Boundaries and Places]
Classes: 3 :" Maimum; 0.91 n - o :
Diata Exclusion Surn: B3.74 25°0'0"N-} f D t
Mean: 0,35 —25°0'0"N
Exclusion ... | Sampling ... ‘ M:::an: 0.32 76°20'0"W O e n s I y
Standard Deviation: 0.18
Columns: 100 =% ™ Shaow Std, Dev, ¥ Shaw Mean . . ACKnOWIedgements
meakvaes % || FOrm Factor (0-1) calculated in shapefile We thank Chevron Energy Technology Company for support
T 5§ § 8 8 z o7 attribute table and classified into of this research and for permission to publish. We acknowledge
| ' . P
el | P 5 groups. Mean =0.35 +/-0.18 the following for data that was critical to our work: Global Land
| 031 More circular features approach 1 Facility Center (GLFC) for SRTM DEMs; USGS Earth Explorer
& | More irregular feature approach 0 for Landsat TM imagery; Lewis Offshore Ltd. (www.explorercharts.com)
A | 0 5 for their navigation charts; and Gene Rankey (University of Kansas)
1 1 1 - - - -
| — oo for providing soundings in southeastern Schooners.
2 ' 236 Centroids derived from
| .
sand bar polygons with . . .
i} L 76"4(‘)‘0"W 76"3(‘)‘0"W 76“2(‘)‘0”W . . . 3
0 028 wae 05s o density map (124 meter cell Free ArcExplorer displaying ¥ L. : James Ellis, Ellis GeoSpatial, Walnut Creek, CA
size) usin atial Analys raster and vector features d @ @ s L
r _Corel| Spatial Analyst ter and vector feat y eloy: xR Paul (Mitch) Harris, Chevron Energy Technology Company, San Ramon, CA
from ArCGIS < Bll| PSsition 24°52:2% "N 76°14°51w, Altitude 17.08 Kilomet...Source: USGS




