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Background

ÁSouth Florida Water Management District

ÁManages/Protects water resources in a 16-county 
region that stretches from Orlando to the Florida 
Keys

ÁRequires near real-time rainfall information to 
better manage the resources

ÁHas ~34,000 “Virtual” rain gauges

ÁRainfall data are captured every 15 minutes 

ÁHave been collecting data for a long time

ÁTechno-savvy



Existing Application



System Requirements

ÁShow rainfall animations in Google Earth 
Enterprise

ÁUpdate animations in near real-time (every 15 
min) automatically

ÁShow both rain grid and watershed data
Á Display data for multiple time range and increments

Á Display both raw data and accumulations

ÁShow radar images from NOAA

ÁIdentify discrete rainfall values in GE

ÁDetermine best FME Server implementation



Use Cases



Use Case Sample Animations



Use Cases cont.

Á NRD (Raingrid and Watershed)
TimePeriod TimeInterval #Frames

Accumulated and Incremental

6 Hour 15 Min 24
24 Hour 1 Hour 24
3 Day 3 Hour 24
7 Day 6 Hour 28
30 Day 1 Day 30

Accumulated Only

Since 7AM 1 Hour 24

Á NOAA 
ÁStatewide Reflectivity
Á1 Hr Precipitation (4 regions)



Project Challenges

ÁShort schedule and limited budget

ÁNo way to replicate system locally so all 
development occurred through Citrix

ÁExtensive amounts of data

ÁMust perform when data are at its peak

Ái.e. users are most interested when there is 
lots of rain (hurricane season)

ÁLimit development of custom applications



Technologies

ÁGE Enterprise (Fusion 3.0.3)

ÁFME Server 2008

ÁFME Workbench 2008

ÁOracle 10G R2

ÁArcSDE 9.2

ÁKML 2.2

Á.NET 2005



Source Data

ÁOracle rainfall data

ÁNative tables and derived views

ÁGIS (Oracle SDE)

ÁRain grid (~34,000 rain gauges)

Ásampling area = 2km2

ÁWatershed (~150)

ÁNOAAPORT

ÁReflectivity images (statewide)

Á1 Hr Precipitation images (four regions)



System Architecture
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NOAA Workflow

Start ï 

Runs 

every 1 

min

Query image 

filenames by 

naming convention 

(sorted by 

datetime)

New data*? EndNo

Determine time 

gaps between 

images

Yes

Any images 

missing (gap 

>= 20 min)?

Build KML

Insert ñNo Dataò 

image for missing 

frame(s)

No

Yes

End

Add Legend 

image(s)

* Time frame corresponds to 1 hr plus a buffer to be determined by SFWMD (i.e. 15 minutes)



NRD Workflow cont.

Start ï 

Runs  15 

min or less

Query NRDP rainfall 

Data and join to FFS for 

specific geometry feature

Determine 

appropriate frames 

to display

Build KML
(Missing frames will be 

indicated by an empty 

time slice)

End

Identify missing 

frames

Which use 

case?

1*

Build KML
(Missing frames will be 

indicated by an empty 

time slice)

End

*Use case 1 = Request Incremental Rainfall

**Use case 2 = Request Rainfall Accumulation

2**
Accumulate 

rainfall data

Start ï Runs 

Nightly
Query GHYDP for 

specific geometry feature

Run FME 

Translation

Build FFS

(Feature File 

Store)

End

GIS Data Update

KML Update



KML Implementation

NOAA
ÁImages are displayed as GroundOverlays

ÁImages are always referenced via URLs

ÁThe extents of the images do not change

ÁTimespans are used to animate them

NRD
ÁChain KMLs using NetworkLinks

ÁStore all data in child KMZ files 

ÁOnly build new frames

ÁParent KML will refresh in client when file is updated

ÁSeparate cells from points



Joins Feature 
to Attributes

Groups 
Feature by 

Range

30 Day Accumulation Translation



KML Structure



30 Day Rain Grid Frame



FME Server 08 Implementation

Implementation case study

ÁOut-of-the-box

ÁTranslations scheduled using the Console

ÁPriorities were key

ÁAllowed for dedicated engines

ÁPerformance

ÁEngine base-lining and testing



Monitor Service

Á<Critical> middleware for the system

ÁPolling for data updates and triggering 
translations to run in FME Server

ÁIdentifying new NOAA images

ÁChecking for bad/missing KML data

ÁCSV files

ÁAlso kept a queue of scheduled translations

ÁLogging

ÁNotifications



Pitfalls/Issues

ÁHardware

ÁOracle Views (Data,Data,Data)

ÁDissolving features

ÁFME Server Engines

ÁQueue backup

ÁParent/Child KML out-of-sync

ÁAnimation performance

ÁDaylight Savings



Lessons learned

ÁWork on-site

ÁLeverage published parameters

ÁBetter data update checks



Thank You!

ÁQuestions?

ÁFor more information

ÁBurns & McDonnell:

ÁWes Hardin: whardin@burnsmcd.com

ÁRyan Boyce: rboyce@burnsmcd.com

ÁSFWMD:

ÁAnand Trivedi: atrivedi@sfwmd.gov

ÁWater, Environment, & Technology (WET) 
Article by Mary Bufe
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Use Case Sample Animations


