NN

Issue 3

The Climate Reference Network (CRN)
Newsletter Issue number 2 was pub-
lished over three years ago. Final US
CRN deployment will be completed in
2008. When the last newsletter was is-
sued in 2004, there were 51 stations lo-
cated in 27 states. As of the end of Sep-
tember 2007 there are 106 CRN stations
in 43 states. At the completion of the net-
work in 2008, there will be 114 stations
in the 48 contiguous States. The CRN
will provide the benchmark surface ob-
servation for climate monitoring.

In addition to the stations in the contig-
uous United States, seven CRN stations
have been installed in extreme environ-
ments: Alaska (4), Hawaii (2), and Can-
ada (1). A CRN temperature sensor suite
has also been installed on an Andean gla-
cier in Peru. Future deployments include
a station on Mount Kilimanjaro in Africa
(2008), a pair of stations at the Interna-
tional Polar Year Climate Super-Obser-
vatory in the extreme Arctic environment
of Tiksi, Russia (2008- 2009), and up to
eight additional Andean glacier stations.

Proper maintenance and operation of
the CRN remains the top priority. Rou-
tine performance monitoring of the ob-
served data and metadata makes it pos-
sible to diagnose the health of a station.
The objective is to detect and analyze
problems and to repair or replace faulty
equipment quickly. Problem notification
occurs through computer-based tracking
systems to determine and document cor-
rective actions. The quality-assurance
process includes hourly automatic com-
puter checks as well as daily inspection
of flagged values by engineers and by
scientists knowledgeable in instrumenta-
tion and meteorology.

www.ncdc.noaa.gov/crn/newsletters
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Installed at Thomas Jefferson’s Monticello on March 3, 2007.

Testing and Verification

The understanding of the data has im-
proved with experience, and data pro-
cessing evolves to incorporate that expe-
rience. CRN analysis utilizes advantages
of redundant sensors, and verification of
measurement precision, equipment op-
eration, and sensor robustness began in
2000 at test sites at Sterling, Virginia,
Johnstown, Pennsylvania, and Lincoln,
Nebraska. CRN testing at Lincoln, Ne-
braska ended in 2003 and testing at Ster-
ling, Virginia is scheduled to end in 2008.
A new precipitation test site is planned
for Sioux Falls, South Dakota beginning
in 2008. The CRN raingauge was select-
ed as a reference at the World Meteoro-
logical Organization International rain-
fall intensity testing facility being built
in Vigna de Valle north of Rome, Italy.
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Data

Data accuracy and completeness are pri-
mary CRN goals. The average data com-
pleteness for the network as a whole is
more than 99% with some seasonal vari-
ation. Understanding how the climate is
changing requires high data complete-
ness and accuracy. CRN data which do
not reach the archive through normal
transmissions are recovered during a sta-
tion’s annual maintenance visit and more
often if needed to meet performance
measures. The CRN station’s datalog-
ger is equipped to hold several months of
data in the event that storms, lightning,
animal intrusions, communication outag-
es, power problems, or accidents prevent
normal hourly data transmission. About
75% of the stations are equipped to store
a year of data locally, and the remaining
stations are in the process of being up-
graded.
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CRN’s Joplin, Missouri station during the June floods affecting Oklahoma, Kansas, and Missouri

CRN data are used by government agencies and researchers to better understand climate change, for intercomparison with satellite

information, and to serve as a baseline or reference by other networks. Examples include:
*  The state of Alabama modernizing Historical Climatology Network stations
*  The National Science Foundation’s National Ecological Observatory Network

*  The Meteorological Services of Canada co-location at the Canadian National Meteorological Testbed in Egbert, Ontario, with

the Canadian Reference Climate Station (RCS) and at the USGS EROS Data Center in Sioux Falls, South Dakota
*  CRN surface temperature measurements can be used to validate satellite surface temperatures
+  Extremes are measured accurately:

Max surface temperature 06/24/2006 CA Stovepipe Wells 160°F
Max air temperature 07/05/2007 CA Stovepipe Wells 126°F
Min air temperature 02/03/2006 AK Barrow -56°F
Max 5-minute precipitation 8;;22;;883 %Yngz‘éiege 0.73 in
Max 60-minute precipitation 07/07/2006 FL Titusville 3.77 in
Max 30-day precipitation 11/01/2006-11/30/2006 WA Quinault 51.35in




CRN redundant temperature sensors

Site Host Partnerships

CRN has experienced some maintenance problems:
equipment failures, power outages, and station modi-
fication by polar bears, elk, and wayward lawnmow-
ers. Daily monitoring is used in evaluating potential
problems and site hosts are key to cost-effectively
maintaining the data completeness and quality neces-
sary for climate analysis. For example, a lawn mower
knocked the support arm off of a tower and the prob-
lem was correctly analyzed remotely using supple-
mentary measurements and the site host’s help. The
long-term success of the CRN is dependent on the
commitment and cooperation of the site hosts.
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CRN site hosts include:

* Universities and agricultural research facilities
*  Wildlife foundations, refuges, and reserves

* Arboreta

* Indian reservations

» State Parks and conservation areas

* National Park Service

* U.S. Forest Service

* U.S. Fish and Wildlife Service

* Department of Agriculture

* National Aeronautics and Space Administration
* U.S. Geological Survey

* Department of Energy

* National Oceanic and Atmospheric Administration

The CRN site hosts and partners are vital to the success of this program.

USCRN Network Upon Completion in 2008

(114 operational stations at 107 locations)
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Field Measurements

It will take several years before an individual CRN sta-
tion’s data can be used in identifying national trends, but
CRN’s instrument suite and five-minute data have already
allowed the identification of some interesting micro me-
teorological behavior. One example is the highly variable
nighttime air temperatures observed at many sites.

CRN regularly considers new measurement technolo-
gies such as those currently being evaluated for rainfall.
Should a new technology be selected, its implementation
would include comparison of the new intrument’s obser-
vations with the old instrument’s observations to avoid in-
troducing biases into the data.

New to CRN in 2008, soil moisture and soil temperature
measurements at the agricultural root zone will be added
along with atmospheric relative humidity measurements.
These measurements will provide critical information on

Soil moisture and temperature measurement instruments

the water cycle and for drought and frost assessments.
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The USA National Phenology Network (USA-NPN): A Complementary Network

CRN Station Montrose, Colorado
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CRN monitors temperature and precipi-
tation which are determinants in the life-
cycle of biological systems. Observations
and data on biological systems are more
difficult to automate than temperature and
precipitation. The USA-NPN has observ-

ers who document and report
the date of natural events that
are climate-connected, such
as flower-blooming times,
leaf emergence, and other pe-
riodic natural events (insect
hatchings, return of migratory
birds, fruit production). The
timing of these events demon-
strates local changes and vari-
ability in weather and climate.
Phenology reporting networks
have been in existence for de-
cades around the world; the
goal of the USA-NPN is to co-
ordinate existing networks in
the United States through the USA-NPN
National Coordinating Office, and to fos-
ter a better understanding among Unit-
ed States scientists and citizens of how
plants and animals are adapting to chang-

ing environments. If you or your group
wishes to participate, the USA-NPN will
provide guidance to help you select and
observe appropriate species at your lo-
cation. The program is identifying a se-
lect group of widespread plants to facili-
tate comparison among sites, as well as a
broader set of plants especially suited to
each region, all within broad functional-
ly relevant groups (allergens, invasives,
crops, hardwoods, conifers). Volunteers
are being sought to participate (starting
early 2008) by collecting phenological
data from one or several plants at any
number of sites. Opportunities for edu-
cation and outreach to citizens, through
active participation in data collection
and entry, are facilitated by Project Bud-
burst, see http://www.budburst.org. For
more information about the USA-NPN,
see http://www.usanpn.org or call (520)
626-4696.
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