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Overview: What is AIROBS?

An ESRI ArcGIlS-based tool for use by the
Base/Command airfield planner to view,
analyze, manage, and report airfield
obstructions information.

AIROBS responds to the Air Force’s Airfield
Obstruction Reduction Initiative (AORI).
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The Airfield Obstruction Reduction
Initiative (AORI)

Excerpt from the AORI report:

“In July, 1998, a pilot lost his life because an airfield
navigation aid was mounted in the flight path on
non-frangible supports... the mishap drew the
attention of the Chief of Staff, who directed
corrective action... as a result, ILE issued a USAF-
wide data call to identify all obstructions...and
make recommendations for improvements”

! CADD/GIS ‘
|/ _TECHNOLOGY SZCENTER : CHZM H I I I
BF fgkllities, infrastructure, and environment GADD and Geospatial Technologies




AORI Goals

Identify and remove airfield obstructions.

Develop efficient process to review/update data for
the obstructions that must remain or will be removed
In the future (waivered or permissible).

Establish standardized system for collecting and
reporting airfield waiver data.

Build a versatile database for review and action that
allows Bases to view obstructions on an interactive
map, generate automated waiver requests, and
analyze new construction.
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Some AIROBS Characteristics

User interface Is map-centric
Built with Visual Basic, ArcGIS COM objects

Stores obstructions data in Access database, SDSFIE
tables

Displays the Base’s CIP or base map
Analyzes obstructions “on-the-fly”

Uses multiple airspace regulatory criteria
Tracks and reports airfield waivers
Launches ArcView to produce E-Tab maps
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Who will use AIROBS?

Base Community Planners

Responsible for base airfield obstruction
management

Airfield Operations

Day-to-day manager of airfield operations and
obstruction impacts

Safety

Airfield Obstruction NCOs

Operator and User
Obstruction manager at some Bases
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What will AIROBS do for them?

Automated Siting Analysis

Prepare Form 582 (New Obstruction)
Complete Form 583 (Annual Report)

Priority Area report

Uniform obstruction analysis and data storage
Mapping display of all obstructions with images
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Why do we need AIROBS?

Existing obstruction data is often suspect and In
multiple formats, difficult to review and use

Managing airfield obstructions Is a pain

It's a laborious process to update data with current
tools

Large data requirements
Limited time and staff to stay of top of it

Manual siting analysis Is a difficult and often
Inaccurate exercise
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Where did AIROBS come from?

Developed by CH2M HILL at direction of,
and under contract to, AFCEE and USAFE

Prompted by Rhein Main Initiative to transfer
AF facilities from Rhein-Main AB to
Ramstein AB and Spangdahlem AB

AIROBS functional requirements, database
design, “look and feel”, etc. were specified
by USAFE and implemented by CH2M HILL
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At USAFE, AIROBS development was part of a
larger obstructions management delivery order

Acquire and prepare source files from the bases (CAD files,
spreadsheets, photos, scans, etc.)

Fly the Bases, develop digital orthophotography and terrain
models

Develop regulatory airspace surfaces for various criteria, as
GIS layers

Perform GIS analyses to identify off-base terrain and
vegetation obstructions

Integrate on-base and off-base obstructions data into a
comprehensive database
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USAFE Aerial Mapping

Flights conducted with
support from local aerial
survey firms

Coverage: 36km x 15km at
each base

1-meter resolution, color

Digital terrain model
Includes tree canopies
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Airfield Obstruction Definition

From UFC 3-260-1, 3.13.2:

"An object, either man-made or natural,
which projects above an imaginary
surface Is an obstruction.”

The imaginary surfaces are:

*Primary Surface. «Quter Horizontal Surface.
*Approach-Departure Surface *Transitional Surface
sInner Horizontal Surface. *The graded portion of the Clear Zone.

eConical Surface
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AIROBS Analysis Approach

Object

Inner | ¥ Elevation at Top of
Horizontal ' Object

>

Transitional
Surface
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X, Y Location /
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AIROBS Analysis Approach

Rule:

An object is an obstruction if
the elevation at top of object
>

the elevation of regulatory

surface where It intersects
the object

If so, then:
m Calculate Penetration Depth

m Determine which surface is
violated
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AIROBS Analysis Approach

Minimum data required to perform this calculation

Elevation >
at top of
object
OR
Airspace surface
— elevation at object’s
location
and
Elevation Survey location of object (X,
of ground Y coordinates)
at object’s N

location
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Obstructions vs. Walvers

Obstructions are Physical
Objects

Walivers are Conditions
AIROBS manages objects

that have multiple or
single conditions (e.g.
violations against
multiple surfaces)
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AIROBS analysis method reduces risk o
miscalculations

&k AirObstructions3.sxd - ArcScene - ArcView

Uses a ground TIN for
accurate elevations

Uses a 3-D TIN for a
truer representation of
the airspace surfaces
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Uses a true runway
profile
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How AIROBS Uses ArcGIS

Built around ArcGIS COM objects

Uses the mapping, calculation, query, and other
functions of ArcView GIS (does not reinvent the
wheel)

Uses an ArcView project file (.mxd) that allows users
to define which, and how, layers are displayed
(including ETab map)

Uses the Base’s existing CIP for map background

User can launch ArcView from AIROBS for general-
purpose mapping or investigation

) e R _ CH2MHILL

\



Base Level Data Flow

1 \
Base, (Shapefiles or
Local Community Base Geodatabase)
Gov't Map Layers II

Object Locations .
. . Obstructions
2 Object Attributes Database
(Access

3  Regulatory
S=%=. Criteria

=

4 Aerial
Digital Ortho-
photography (TIFF or MrSID;

Flyover
Digital Terrain MY

Obstructions
Management

/ Mode 2 J
lities, infrastructure, and environment
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AIROBS Data Requirements

Q Base Map layers (CIP)
e Obstructions objects

©® Airspace regulatory surfaces

@ Digital orthophotography and digital terrain
model (optional)
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AIROBS Data Requirements

Base Map (CIP) layers

Base I | m |tS ¢y Y

buildings
e Streets

e vegetation

airfield features

e elcC ...

il start
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AIROBS Data Requirements

9 Obstructions objects Aerial Survey Methods

RTK-GPS Survey

Location (X,Y,Z)
Height
Description
Photo
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AIROBS Data Requirements

e Airspace regulatory surfaces

UFC o —
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Developing airspace surfaces can involve
several technical steps

Layout Plan View
of Airspace

Verify Runway Thresholds and
Airfield Reference Points

Obtain Base Survey Runway
Mapping Thresholds

Set Runway Set Runway
Horizontal Vertical
Alignment Alignment

Dimension . . . .
) Dimension Dimension Outer
Inner Horizontal . . )
Conical Surface Horizontal Surface
Surface

Develop Approach / Merge Horizontal/Conical Surface

Dimension Primary Surface/
Runway Strip in 3D

Departure Surfaces with Approach/Departure Surface

Triangulate Save Digital Terrain

N Surface > Model (DTM)

L Convert DTM to Develop Shape file
Triangulated Irregular AIROB S OfV Surlt?qce A}reas N
Network (TIN) i

-
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AIROBS Data Requirements

@ Digital orthophotography and terrain model

Aerial

3-D View of Both

CH2MHILL
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Typical Directory Structure for Data Storage

C: (root drive)

AIROBS

Ramstein

SID files

Surfaces

TIN, shape
files

Terrain Vector

TIN files Shape files
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Opening Screens

? ield Obstructions Tracking, Analysis, and Management System -- Moron AB (USAFE)
File Datalapers VWiew Query Tools Administration Help

¥ @s | TEHESs QNP a HXAnOE & bt H|EQN~q8 2|8 H

Map Screen

=10l =|
/ '{Z * );3, Home Setup Tools Help

% AIROBS +

I# T
++ “ﬂ?-l‘“‘*‘ﬁ 24 ) [Q0UG (aren 48]
| Select Criterion:
[usare

Menu Scree

T T

—

269294 51 411778329 m
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Map SCreen Pull-down menus

Buttons and tools
Q Airfield Obstructions Tracking, Analysis, and Managemsg

File Datalavers Wiew OQuery Tools Administration  Help

w &S TEEsS qgO@a Mool &/¥ P EQN~# 20280

interface

X,Y map
location of
cursor

B o

Esport Obstruction Data For E-1 Map 440829 24 BUSZ28 88 ft

CADD/GIS
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Menu Screen Selecting Airbase and Criterion

Assigning data files

Obstruction Analysis
Management
Queries

__Reports

User| Manual

i3 AIRDES

Home Setup Tools Help

Select Airbase:
QUUG [Maran AB)

Select Criterion:
LISAFE

Close the program

CADD/GIS -
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Setup

i} AIRDBS

":'L;:'-'i g ]
% AIROBS

. TECHNDLDGY%CENTEFI
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CADD/GIS

- [O]x]
Home Setup Tools Help

Set Database
Set Arbase Map and Info

Set Aifield Criteria

Imports
Obstruction
Database

Import Mapping,
Ground

Surface, & Priority
Areas

Set Criteria for
Evaluation

CH2MHILL
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Set Database

Set Database | x|

D atabaze SE|eCt ACCeSS Database

Database:  [Io:\AIROBES\Moron_ABAD atabase\a0ORI_QUUG_SDS

Set Password
Password for Database, if applicable

Cet Database E3

Default Aitbaze

Select the Base to which this
database applies

Select Airbaze: QUUG [Moran AR

_recedioorSoeven CH2MHILL
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Set Airbase Map

Set Airbase Map and Info x|

Bazic [nfo

e —

Arrbaze Name: by aran AR

Airbase Basemap File: C:hAIROBS\Maron_aByMW=DAaUUG_M Browse GIS *.mxd file

Airbaze Ground Surface TIM File: | o <«— 3d Model of Ground*

Prionty Rizk Areas Shape File: C:AAIRDBS Moron ABNS urf

Rurnway Centerline Shape File: C:\AIROBS M aron_ABNS urf

Browse 1 GIS Shape Files

* If available - not required

_recedioorSoeven CH2MHILL
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Set Airfield Criteria

Set Airfield Criteria |

Applicable Criteria

Awallable Crtiena: Selected Criteria: . .
Selection of Data files for
each criteria

Criternion Dretail

Aitspace Suiface TIN File: =4 R 0B 5 \Moron_AB\Surfaces\ISAFEY | 3D MOdel Of AII’SpaCG
Aitspace Surface Shape File: |-+, F 0B 5 \Moror_AB\Surfaces\USAFE, | 2D GIS Shape File
T awivy oh Clearance Ii

| Set Clearance Zones -

Shape Ir'_l IIE;:

Apron, Taxiway, Runway

T =
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Tools

Select and edit
previously
analyzed
obstructions
Home Setup Tools Help Database queries
of obstructions

X
AlIROBS

Edit Obstructions _ .
Batch or individual
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Query Obstructions
Analyze Obstructions

Forms and Eeports

Export Obstruction Data

analysis of airfield
objects

Create individual and
annual waiver reports

Export data for waiver
mapping
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Edit Existing Obstructions

Edit Obstructions | x|

GUUE00

QUG

Select by Obstruction ID and Name

QUG

Edit Obstruction =]

n Information

Order Mumber:
/Programmed C
FIM Rating:

Edit Obstruction Form ——» [—G—.

E ted R
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Query Existing Obstructions

Query Obstructions

" Single Obstruction:

+ Al Obstructions:

Obstruction Type:

[v Tempora
Pricrity Areas:
[ Pricrity Rizk

Surface ™

Summary by
B3 tempo

by pricri
bruchions in

Summary by surface:

TECHNOLOGY 32 CENTER
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[v Priority Rizk Area 2

CADD and Geospatial Technologies

e What type of status
( can select all )

Of the obstructions queried,

selected surface areas

Results

ave Result to File
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Query Existing Obstructions
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Obstruction Analysis

Analyze Obstructions E3

Select Data Source

Select either Individual or Batch
Analysis

{ ~ Exigting Structures in Databaze

o Mew Siting Analysis
KCood [ Y Cood |— Data Required for New

Hedht [ GroundElevaon [ Siting Analysis - Can also Select
Location from Screen

Select Analyzes and Criteria

dipplicable Criteria: Selected for Analyzes:

Select Criteria for Analysis

[Ca0
JSAFE
Select Analyses:

[ Fricrity Bizk freaz [

Type of Analysis

CADD/GIS
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Obstruction Analysis - Results

Analyze Obstructions E3

SUMMmary:

we ohe ar mare violations,

-nn:-?r_'r' Sufece) Results from batch analysis

Save analysis results to
database

Data has been successfully saved to the database,

Saves summary to text file
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Obstruction Analysis - Results

Tiption
&+ Unappr
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Siting Analysis

Analyze Obstructions x|

Select D ata Source

" Exizting Structures in D atabaze

» . Analpze Obstructions x|
f« Mew Siting Analyziz

Rezult Surmmary:
Result Surmmary J

# Coord: |25844E.45 T Coord: |41 19022.08 L
Frionty Rigk Areas:

s . A& total of 1 objects are within the priarity rizk, areas.
Height: |12 Ground Elevation: |ap 1 objects are within P41 [Pririty Risk Area 1]

ISAFE:
# coordinate: 268446 45
' coordinate:; 4113022.08
Height: 12
Ground Elevation: 30

. b asimumn allowable height: 2.1
Select Analyzes and Criteria Penetration depth; 5.9

: .. A batal af 1 abstructions have one or more vialations.
Applicable Criteria; Selected for Analpses: 1 obstructions violate & [Primary Surface]
AT

|CA0

£

Select Analyzes:

[v Priority Rizk Areag W Airspace Suface W Tasiway/Apron Clearance

SaveDatato DB Save Bezult to File |

Analyze Eack |

CADD/GIS
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Forms and Reports

Formz and Beports | x|

Report -|-_','|:lEfrZJ : D B Select type Of report
(v 522 [Mew Waiver Feguest]

B3 [Annual Wwaiver Summary Report]

" Prionity Area Report

Forms and Reportz | x|

ocuments and Sethingsy by Cocu

Select Structures:

~
|

f* llze Selected

Auvallable Structures:

QUL
QUL
QUL
QUL
QUL
QUL

Select obstruction for report—>
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Reports - Form 582 Waliver Request

REQUEST FOR WAIVER TO AIRFIELD AND AIRSPACE CRITERIA

TO: HQUSAFE FROM:
UNIT 3050 BOX 10
APO AE 09094-5010

L. ACTION REQUESTED [T TEMPORARY WAIVER [ EXTE

[ PERMANENT WAIVER [ CANC

2. WAIVER NUMBER 3. DESCRIPTION
QUUG13E

5. F¥ AND FUNDING 30URCE |6, FROJECT NO.

|6.CRITERIA TO EE WAIV ED (S tate chapter, parazyaph, tah ke murrber, ¢

¥ AFM AN 32-1013V2
[ AFTMAN 32-101371
1 AFT 32-1042
™ AFT 32-1044

L. TO BE COMPLETED ™ ™ ™« «w=mr merownrmres

rrocedues for foreizn detection and conbol, ete. Cortime on

1ia PRECAUTIONS FOR SAFETY (Descrbe the safoty mecations that will be taken o winimize the flight saft by hazards if the vwaiver is approved.
Frecantions may inchide special painting cr lighting of dhs tructiors, briefing prrgrams 1o flying perscnnel andior corstraction craws on sty

2 sepevate sheet of paperif necessary and refirence by item mamber)

[he the minimun accep table risk."

ORM Certification: “I have reviewed the requirements for the Airfield /Airspace Waier Request, and I have determined it to

11b. WING COMMANDER (Printed Hame and Grade)

1lc SIGNATURE General Location fn_lLEJUUGTSET

0 DESCRIPTION OF PROPOSED FACILITY (S pecify how fle prop
(lereth, wridth, height, diameter, et ), type of constm etion { materials,

12 ATTACHMENTS = pocaTioNn PLAN

[T SITEPLAN [T ELEVATION SKETCH [T OTHER(S

map munbers. dtach alocation plan and site plan. The site planwill show all exd
proposed facility, elevations at the nmaray cemterline at points perpendicular to the
tancar ays and aireraft pavking aproms, ete. dttach an elevation sketch if the propas
degres of the viclation Cantirae on aseperate sheet of paper if necess ary and reft

Puoint Descrigtion
MAdZ 3 Concrete block with switch box

*NOTE: This informationsheuldbe the same a reflecied on the USAFE Forn
10. TUSTIFICATION FOR. & WAV ER. (Excplain in detailwhy the proposed :
vief description of aternatives corsidered . Contime on 2 seperate sheetof paper

13 COORDINATION AND CONCURRENCE

FPRINTED NAME, GRADE AND TITLE SIGNATURE

. BASE CIVIL ENGINEER

. AIRFIELD MANAGER

BASE FLIGHT SAFETY
" OFFICER

CHIEF, ATC OPERATIONS

1.

TO BE COMPLETD BY HQ USAFE/CE

FROM: HQ USAFE
UNIT 3050 BOX 10
AFPO AE 090%4-5010

TO:

FPRINTED NAME, GRADE AND TITLE SIGNATURE

a DIEOF 3AFETY

b. DIE OF OPERATION 3

c. USAFE CIVIL ENGINEER

d LG & COMM

15 AFPROV AL STATUS

[T AFFROVED [ COWDITIONAL APFROVAL (See Comments) [T DIS4PF

1da WING COMMANDER (For Tenpory Waiver)
(Frivted Hamme and Grade)

160 BIGHATURE

17a HQ USAFECV

170 BIGHATURE

echnologies
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Reports - Form 583 Summary Report

APPROVED WANVERS TO AIRFIELD AND AIRSPACE CRITERIA PAGE 1OF3 PAG ES
1. BASE ASOF [3. CONTROLSURFAGE . ALFHA PREFK
0 ING- Moo A7 (=== ]

B AR L AL AT

DISTANCE FROM RUNWUAY, ALRS, TAXMUAY OR

b= TAXITRAC K CENTERLINE, FROM FAR EDGEOF

ELEUATION ATCENTERLINE OR EXTENDED
~ AUNWAY CENTERLINE OR ALRS:, ELEVATION AT
's. = TAMVAY,0R FROM EDGEOF APRON &=

FRANGIE LE (res = 'r; Mo = M)
[ Enp of RUNWAY OR ALRZ, OR AIRFIELD
SEVERE POINTOF VIO LATION

ELEVATI N @sapiicrbie)

GRID COORDINATES

]

= g tabie (7, hem o, §, fgee @, s
—, ELEVATION OF GONTROL SURFACE ATMOST
o REMARKS & progrmmedfor mmoun or
= modlfcation induok projed rmbdr

= apphiarbis

T OFVIOLATON

-
|5 DATE APPROVED BY HR USRFECEPP

|2 HEGHTOF DBSTRUCTION

|= CAMERLA VIO LATED Refemnce, ooty

|5 DESTANCE FROM END OF RUNUWAY OR ALRSAS
= GROUND ELEVATION ATMOSTSEVERE POINT

[l

Ak W h wlichibox (A~ Frimary Surae
o Posl /1 2gn FROAIEDD B PAC0. ZONA DERADDPGI N A~ Fimary Sriar
4 - Primary Surise
B - Rurmey Clear Zore
Tee A~ Frimay Surtse
TL0 Jncion Box In Nbod Por | BecHol (Theee woodennales) A~ Fimary Sriar
4 - Primary Surise
- Primay Surtse
FITE Trees 4 - Primary Artse : K H[REF ATID
4 - Pimary Gurise

T
K
=

g
Bl

GEAGEN BLOG 1] : : 17| REF A111
Pos | Shed bar B REF A118/ B3

B - Rurmay Cleay Zore
B - Rurmay Clear Zore

B - Rurmey Cleas Zore - =)
WASAMSHLE (WA, BaRIng (A~ Fimay Gt X AEF AT
A - Pimary Surtace
4 - Primary Surise
4 - Primary Surise
4 - Primary Srtse

Tree Ire + Smal pord be ween AVWY 20 ard pedmeler rosd

B - Rurmay Clear Zore
H - Trarslions Surise
H - Trarellone Surise
o AR ks W~ Tarsliord Suriae
H - Trareliorel Surise
H - Trarslione Surise
Ar ReleTuslue { Hydran| T- Taniuey Clear Area X REF T2
TAF Bectical Martoke T- Tadway Clear Area REFTI4
T- Tedway Clear Arem
T- Taniwey Clear Arem
AT ReleTusiue T- Tariey Clear Area E REF TIE1
Ar ReleTuslue T- Ty Clear Aren 5 el TR REF TiB+
T- Tedway Clear Arem
T- Tendmey Clear Area
T- Tedwey Glear Area
Fhustrmonied e Hydal P-Pakirg Clear Aren : REf PZ
FhEFrmankd Fre Hydranl=gn ook s1d) P-PaKrgClea Aea g REF P
P - Pakirg Clear Ares
FLsrmonied Fre Hyw aniSgn Qe siog P - Fabirg Clear Area " REF P3L

Trees P-PalrgClear Aea g REF PS1;CCHIM NOT PD PER AFM32-1 123, ATTACH 14
P - PakrgClear e
P - PakrgClear e
P-PalrgClear Area
P-PalrgClear srea
P - Pakirg Clear Area
P - Pakirg Clear Area
P-PalrgClear Area
P - Pakirg Clear Area
QUUGDE Trees P-PakirgClear Area 3 REF PS2; CCHZM NOT PO PER AFM 321123, ATTACH 14
P - PakrgClear e
Quucos Arplares Siak Display P - Pakirg Clear Aes
TG0 Teleiorica Foandhoke | Marhoke SAF Gom A~ Fimay Suriae BN B REF ATO7 BT
GUUGIOE Teleiorica Fendhioke | Manbioke SAF Gom. 4 - Primary Surise : ¥ REF Af31

USAFE Form 583 AUG 88

) e caes 7 CH2MHILL

infrastructure, and environment A and Geo




Export Obstruction Data

Export Obstruction Data

Enter Location and File

' Name for Export File

Data Saved

Sample text file for import to
AutoCAD or elsewhere

S ddd 4% ddddddddd 44444 CcTT
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@ Airfield Obstructions Tracking, Analysis, and Management System -- Ramstein AB (USAFE

E-Tab T e
Creation

Tool to
launch
ArcView

& _TYFR_Map.mxd - ArcMap - ArcInfo

Edit

CH2MHILL



Help & References

AIROBS User Manual

AIROBS W

Corteriy |}
Airfield Obstructions Tracking,
Analysis, and Management System

Version 1.2

: ArcGIS
Desktop
Help

Criteria_sirfiel
umbering. pdf

Reference
Material

Operations Manual

W CHENEILL
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Where is AIROBS deployed?

Headquarters RAF Lakenheath
USAFE RAF Mildenhall
Ramstein AB RAF Fairford
Spangdahlem AB Morén AB
Aviano AB Tuzla AB*
MCAS Yuma
US Air Force
5 o =09 Academy

CH2MHILL




Future Development Strategy

Modifications to work with ArcGIS Rev. 9
Web-based (ArcIMS) version
Optional Oracle / SDE database

Integration with other GeoBase enterprise
applications

Enhanced functions and features that
respond to user requests

Version and distribution management
Formal user support center

>3
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AIROBS

Airfield Obstructions Tracking,
Analysis, and Management System

Contact Information

Dan Moreno David Horner

CH2M HILL CADD/GIS Technology Center

720 286-5304 601 634-3106

dmoreno@ch2m.com David.H.Horner@erdc.usace.army.mil
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