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Motivations

* The baseline NWS/FAA ASOS network
is not spatially or temporally dense
enough to resolve many mesoscale
phenomena.

* Building a new observational network
1S Very expensive.

* Building a mesonet of existing
networks increases the value, use, and
awareness of each member network.
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The need for a mesonet

You are a
forecaster at the
Des Moines WEFO.
It is 9PM on 8 May
2003. Itis dark, so
spotters may not be
able to help.

What surface
observing
resources are
available to give
you situational
awareness?
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The need for a Mesonet

The baseline
ASOS network
provides you
with hourly and
some sub-hourly
updates. The
storm system 1is
moving fast, so
issuing timely 51;‘
warnings relies “ﬁi
on timely current jj
data.

"y
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The need for a Mesonet
The Iowa ® k o0

Mesonet
collaboration
Increases your
resolution of the
near storm
environment.

Whoaaa! Dude,
where is my
RADAR?
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What the Mesonet provided

k"‘x.“ Newton School
10.6 in / 15min

arious Sensors 3 9. %% , )
indicating non-severe 'u- y 1 Most importantly,

winds with these cells > Hj;; 451 realtime sensors

”’&%ﬁ:&« recordmg rainfall jus

1 ‘rfor the DMX CWA.

|
L
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IEM Component Networks
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ASOS - Automated Surface
Observing System

e Sites

- 15 +2
(CWI+FOD)

e [.ocation

_{
>

- Primary Airports
* Purpose

e
]

- Support aviation

ﬁ http://mesonet.agron.iastate.edu
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AWOS - Automated Weather
Observing System
e Sites

4 35 +2 AWOS Locations
(CWI+FOD) I

e [.ocation

- Smaller Airports

* Purpose

- Support aviation
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RWIS - Roadway Weather
Information System
* Sites
- 49 Online - S
* L.ocation |

- Along major roads
near bridges

* Purpose

- Road
maintenance
support in winter
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DCP - Data Collection
Platforms

e Sites
- 101
e [.ocation

- Along rivers

* Purpose

- Monitor river
stages
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SchoolNet
(KCCI-TV & KELO-TV)

e Sites in Iowa
- 55 (84: tOtal) ﬁ SchoolNet Locations

- Roofs of schools

* Purpose

- Support local
science
curriculum

ﬁ http://mesonet.agron.iastate.edu
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NWS COOP - Cooperative
Observing Program

e Sites
~— ].4:5 NWS COOP Locations
» Locations s

- Backyards, fields,
about anywhere

* Purpose

- Climate and hydro
monitoring
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ISU Ag Climate Network

e Sites

"~ 12 m ISU Ag Climate Locations
e Location A

- Open areas near
research farms

* Purpose

- Support Ag
activities at the
farms

ﬁ http://mesonet.agron.iastate.edu
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SCAN -

Soil Climate

Analysis Network

* Sites in Iowa
- 2

* L.ocation
- Fields

* Purpose

- Monitor soil
conditions
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Data Processed Daily

Network # of Sites Obs/Site/Day Obs/Day Obs/Year
ASOS 15 24 360 131,400
AWQOS 37 1,440 53,280 19,447,200
IA NWS COOP 145 1 145 52,925
DCP 161 48 7,728 2,820,720
ISU AgClimate 12 24 288 105,120
RWIS 49 144 7,056 2,575,440
SCAN 2 24 48 17,520
|A SchoolNet 55 1,440 79,200 28,908,000
Misc/Other/RAWS 3 24 712 26,280
Non-lowa SchoolNet 29 1,440 41,760 15,242,400
Non-lowa ASOS 400 24 9,600 3,504,000
Non-lowa COOP 1,000 1 1,000 365,000

1,908 200,537 73,196,005
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Website Access Stats

Average Maximum
Visits per day 500 3,500
Hits per day 65,000 750,000
Megabytes transferred per day 800 2,500
Pure Data Downloads / day 50 0]

While website stats are nice, the IEM is
much more than just another
weather data website!
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'Super-Charging' Networks
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Value Added Processing

 Too many folks just collect data from
network X, use data in application Y

« We make major etfforts to help the various
networks out.

- Routing their own data back to them
- Routing other data to them
- Website application development

- Archiving services (download, analysis)
- QUALITY CONTROL!!!
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Why work with the networks?

 Network operators are typically lacking
- I'T support
- An on-staff Meteorologist (a bad thing?)
- QC expertise

e We give the networks a reason to keep
sending us their data.

e We build up their user base to increase the
value of their network.
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IEM Tracker

* 9,000 trouble tickets have been
generated since June 2002.

* All data outages documented.
* Very helpful for the SchoolNets

e Need to make tickets more visible on
the website.
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IEM Data Partnerships
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On-Air Image gene_rated by KCCI-TV showing IaDOT
owned Roadway Weather Sensor (RWIS) information.
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Working with the NWS
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Automated AWIPS Wind Alerts

File Edit Options Version Tools Scripis  Products

AFOS Browser | Load History | WO Search | Enter Editor | ] Accum I Update Ohs
AFOS Cmd: WHMO TTAAI CCCC: | | AWIPS ID:

KCCI SNET OB: [06:54] 96 MPH GUST 5GLI4 Glidden Ralston _ Glidden
LATEST OB: [06:54] 65/64 7OMPH from NNW P:

Des Moines NWS Forecasters using an automated wind
alert from the SchoolNet. (Craig Cogil & Gary Forester)
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Current/Archived RADAR

* 5 minute composites
since 4 Jun 2003

e DMX displays current

loop on their projection

R o ey system during severe
AR weather

e Usetul for building
animations for
presentations (hint-hint)

» Will backfill archive as
requests are made

m http://mesonet.agron.iastate.edu
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Formatting Data for AWIPS

e Generate LDAD csv files of RWIS data

e Generate LDAD csv and SHEF
encoded of School data

* Wind alerts trigger AWIPS bell
e All routed directly to LDAD via LDM

* FSD currently gets LDADcsv, SHEF,
and wind alerts of KELO SchoolNet
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KELO WeatherNet 411
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Network Metrics

e 35 sites

* Each site reports: Air Temp, Humidity, Pressure,
Instantaneous Winds, Rainfall (not heated), Solar

Radiation
e Two subnetworks

- Older Texas Weather Instruments

* Report every 6-10 seconds
- Recent addition of Peet Brothers sites

* Report every minute
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Network Topology

K.CC flowa Mesonet £ MW S
=choolMet Belay
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IEM | School Network - Mozilla

Website Functionality

Current
Sortables

Where's it
raining??

21 Nov 2003: NWS WFO FSD

Back | Foward

lowa Environmental Mesonet
lowa State University Department of Agronomy

Archive | Current | Climatology | DM | IEM Sites | GIS | Info| Plotting | Quality Control

School Network
Sampled: 3x / hour
Lo . & ” Reports: Continuously
As the name implies, these automated weather stations are located at schools throughout the state. Currently, KCCLTV (Des

kb e Stations: 51 (KC
Moines, IA) and KELO-TV (Sioux Falls, SD) have graciously provided the |[EM with the ability to process data from their observing  gpagons: 26

networks. We are pursuing other TV stations, for their networks as well.

Select Network: | §\E ELﬁn IJ_JN“LEL:I: Q-

School Network

applications for their data. if you have a pressing need, please letus know.

urrent Data Historical Data

#* Current Conditions (sortable) + Dow d from the archive!

+ Hourly Precipitation tables
Precipitation Totals

Nov 13
This Month
Previous Months:

2002 "
oo s s |

October 200
QC Info

® Stations Offline [Graphical View|
Plotting Time Series

® 1 station [20 minute data]
® 1 station [1 minute data]
® Compare 2 stations over time

Data
Download

1 minute
data traces

http://mesonet.agron.iastate.edu



Current Sortables

IEM | School Network - Mozilla

d\lﬂ"}]ﬂ] November
* eather Nes ] B T EO

TODAY'S | - S ljronomy 2003

S | RWIS | RBWIS_SF | SCAN | My Favorites | Neighbors

et Conditions

ites |G|S| Info | Plotting | Quality Control

mn to sort it. Perhaps you would like to know Where's it raining?

Dynamic Currents Plot - Mozilla e BEE

IEM Dynamic Plotter

|| Select Layers: 20Nov[(a]01i08IRMIKELOTemperatures!
[~ Counties
[+ Current RADAR

il 7 NWS CWAs

[+ Site Labels

Wall Temperature j
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Variable sorting
Dynamically updates

Add to 'My Favorites'
for a custom listing of
IEM sites

Dynamic spatial plots of
any variable

Replicated On-Air
display for any single
site
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Where's it raining?
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e 'Live' WeatherNet 15
minute rainfall amounts
with NEXRAD base reflect
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1 Minute Data Traces

Sioux Falls PH, sD Time Se

Jun 24, 2003 - — Precipitation

 Dynamically generated
with the latest obs or
archived data

* So much variability!

Wind Direction

T © T LT L T T T T
o oo e = o [ e e R
- —

Valid Local Time
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Hourly data

Temperature Dew Point Solar Radation
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IEM GIS Applications
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3-4 June 2002 Floodmg

' DBQ: 5.96 1
NEX 7+ in

1
-ﬂ-.'-u:l-:s-:-h

Downtown Cedar
_Rapids: <9in

ffffff,f,' CID Airport: | &
NEX: 7+ in

1.10 1n |
I.j -

~ NEXRAD Est: SRSEE ™
= 2 in

e
[ ?
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IEM RadView

 Effort to provide
~ _ real-time RADAR
aw data into GIS

e First publicly
accessible
NEXRAD WMS

* Mapserver
HOWTO

m http://mesonet.agron.iastate.edu
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OGC Web Services

o Open GIS COHSOI‘tlU.m (OGC) Map Type: |Digital Ortho Quads  +| Change Image |
develops standards for GIS DECORAH

F e
4

systems to inter-operate 1A

- Web Map Service (WMS)

- Web Feature Service
(WFS)

 Dynamically bring in Ortho
Quads from the ISU GIS Lab

e All generated with Open- —
Source SOftwa-re and Open Zoom Level: (near) 12 3 4 5 6 (far)
GIS Standards Note: While the white dot marks the location of our

latitude and longitude measurements, the actual station
location could be anywhere within the limits set by the
white box. Depending on the accuracy of the location
measurements, it is feasible that the actual station location

iz outside the box.

Image Generation provided by lowa State GIS lab
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lowa RADAR comparison

* Compare base
reflectivity from
the 8 RADARS we

collect data from
e More GISish App

- Click intertace

- Distance
calculation

- KCCI reprojected
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NWS Warnings + NEXRAD

* Loop GIS layers
to produce an
interesting
animation of

warnings and
NEXRAD product

N - Works
nationwide!

m http://mesonet.agron.iastate.edu
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IEM Freeze

v (R IEM Freeze Prolotype - Mozilla - o<

 Combine

| & http://dbl.mesonet.agron.iastate.edu/GIS/apps/fiem/freez

lowa Environmental Mesonet — R.WI S p avement
2003

lowa State University Department of Agronomy

e e temperatures

bt vever | view |

20 November 2003 U8.07 jin N » N IEM ajr
. temperatures

- RADAR composite

e A GIS interface for
custom views

e Feedback needed!

m http://mesonet.agron.iastate.edu
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Fun with COOP data

m http://mesonet.agron.iastate.edu
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Climatological Differences

* Interactively query the
NWS COOP Climate Ames Cllmatnluglcal Cumparlsun
database. —

 Example, compare daily
temperature
climatology versus what
actually happened that
year!

m http://mesonet.agron.iastate.edu
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Daily Temperature Spreads

* Accumulate all
h]. g.h / 1 OW 04 Feb : Daily Higth::::: I-Fllstu::;L]rT'rlF
temperatures for &
a day and
produce a
histogram

Occurances
[gh] (%] (]
= n F=s

* Dynamically
generated on the LS
website Temperature [F]

m http://mesonet.agron.iastate.edu
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Historica

* Dynamically generate
GDD, SDD from the

COOP climate archive
e Customized Period

 Dynamically generated
output plot.

 GIS Ready dataset
presented immediately
below

21 Nov 2003: NWS WFO FSD

1 GDD data

1 IEM | NWS COOP Growing Season Data - Mozilla

- <} Home ‘ (‘ Bookmarks 4 Red Hat Network EﬁSuppur! L'jshﬂp EﬂPrﬂduds EﬁT{aining

Growing Season Charts

Select Parameter: Year Manth Day

T e A |
Gi D (b r[)I 00 Make Plot
rowing Degree Days (base=5 WI— ake Plot

e SRl 7002 Growing Degree Days (hase=>50) (May 07- 0ct 07)

a new window for

T8 A o

o
| ack Raics Sy Wil fareEsther wu

- are ZEBEI <2
you can modify Fy?d o ;

n Gty
this plots ’“’1 .ﬂi

H:- SMem,Hamatan
parameters. smu:ﬂa;u ,' 21618 .-ﬂ ﬁ-mi ﬁfﬁ" 3074

another window,

'-"'“"‘ ::nmm Gt "

*Note: Only a

Hardg
sub-sample of 'l 4 2 ¥ ZJ? oefien | 94 Duhunuz

stations are VA 4 ﬂ Inﬂ'aus 0 Manch:
+| plotted on the ioux ida Grove 5“1@0&1‘"" cnv F 2839 3008 o

: Grundy*Center
il map due to

i| restrictions. stana D:rusu J e
3000 -
& 33

)5 @4 B g

In Hlinul
Knaxville u;k:fn;a !IIHum!v .

P

e i oot
3245 | Sﬂﬂ@ 9 emy e
Safenahdoghinda Centerville! E'“"’“"Kzu!iuqui 3410
Fort Madisan
Iowa Environnental Hesonet

HHS COOP
ADY! Data Listing

Growing DEE:LEE Days (base=50) (May 01 - Oct 07)
a F http://dbl.nesonet .agron. iastate. edu/GIS/apps/caop/gsplot .phtml
2003
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Time for WEB demos?
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I'm done, questions?

Daryl Herzmann
3010 Agronomy
515-294-5978

akrherz@iastate.edu

ﬁ http://mesonet.agron.iastate.edu
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