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Drought Classifications
|| DO - Abnormally Dry
|| D1 - Moderate Drought

[ D2 - Severe Drought Conditions based on input from SCO and NC Drought

B D3 - Extreme Drought _ _
Bl D¢ - Exceptional Drought Management Advisory Council




WWay Poinits

State Climate Office ofi NC,, brief introduction
NC teleconnections

Obsenving NC climate

Short term trends infNE climaite

Longer term NC climate trends
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State Climate Office of
North Carolina

A Public Service: Center for
Climate - Envirenment
|nteractions



SCO Staiff and Studenits

Sethu Raman,, Director and: State Climatolegist
Peter Repinsen, NC Climate: Pregran Coordinator
Ryan Boyles; Associate: State Climatelegist
Ameenulla Syed, Instrumentation Meteerologist
Aaren Sims, Envirenmental Meteorelegist

Mark Broeks, Envirenmental Meteorelegist
Ashley Erazier, Meteorelogist

201 Graduate Students inrpast-10ryears

30/ Undergraduate Students 1n past 10 years



History ofi SCO

VOTE 7 ot AL i AP SCO estapblished at UNC-CH
1976-1980 ................. Dr. Peter Renimson,

State! Cllmatolog/st
Rl O . . A el SCO tramnsiierred torNC State
1981-1996 ................. Dr. Jerny: [Davis,

State) Cllimate/og)/st
Sept 1996~ present ... Dr. Sethur Raman,
State Cllmaro/og/st

October 1998 ............. Public Senvice Center for
Climate — Environment
|nteractions

Today .........oocvvvevnn. #2 Climate Office in US



Mission

EXTENSION & OUTREACH

Provide the most accurate climate infermation available te
the citizens; off Noxthr Carolina.

Assist Nerth Carelina state agencies; i climate-
envirenment Issues;and related applications.

Establish; eperate; and maintain an extensive
meteorelogicall network acress; Nortih Caroelina and: archive
anad disseminate this data te the public inla timely: fashion.

ASSISt 17| applications stichias agriculture ana envirenment.
Increase public awareness off Nertha Carelina clinate.



Mission

RESEARCH

Study: North Carelina’s climate and Its Interaction wWith
the environment.

Investigate thereffects of climatic variations on
agriculture;, air pollution, and naturali reseurces and
develop forecast technigues fer reseurce management.

EDUCATION

Interact withi K-12; tndergraduate and graduate
students, and with community, erganizations.
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Partnering with State
AGERCIES
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Install and maintain
MENItOrING SEASOKS
needed by DAQ

In 2005, helped DAQ save
NC $650 million in federal
transpoertation funds

DENR Air Quality
pr




RESEARCH

esources

FLAT RIVER AT BAHAMA. NC

Daily streamflow observat Fro 3 throug

Streanflow (ft3/s)

Creating cemprehensive Water reseurce datanase



REXEARCH

RESEARCH

DOT Precipitation Alerts

@Tnere are possible erro
winter to 0.028 inches in the

Developing a
neavy/ rainikall
alert tool using

radar anad
surface gage
data

Select Layers:
MPE:

I Wy Proje
Geographic:

W' County lines

condary Roads

NC DOIT Roadside
Environmental Unit

Multi-Sensor Precipitation Estimates
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on the evaluation of MPE are available online.

515 mi

Time Period:

Map depicts previous
2160 hours ending at
Tam on Mar 4, 2006, EST
using the daily files.

Legend:
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REXEARCH

PDuke Power

DYNAMIC DROUGHT INDEX FOR BASINS
IN MORTH AND SOUTH CAROLINA

| HOME | START | DROUGHT INDEX | HELP | CONTACT US |

“ Notice * Adobe SVG Viewer pligin is needed to see maps amnd graphs, rﬂS'.'G

Blend Percentile Time Series Fde Inputs Aggregated Featiwes | Create Map | Create Table
January 1987 ~ December 2004
Statuz: Ciraph resdy Input List

25% PDSI

25%  Z-index

25% 3J-rmonth 3P|

5%  14-day Streamflow

Improving dreught planning in Catawiha Basin



NC Electric Cooperatives

Providing climate
data for short-and
IGNg-telm EREQY
planning

New: weather

MoenIters at

PEeaking| plantsiin } . :
Anson, Richmond i_ \ =
Counties : | 2



Education

Education & Training eff Undergraduate and
Graduate Students

K-12 Outreach: Classroem presentations,
noESt student Interns
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Global Tieleconnections
anad
North Carolina



REREARCH

El Nifio is the abnormal warming of ocean temperatures in the eastern tropical Pacific Ocean.
La Nifia is the opposite - the cooling of ocean temperatures in the tropical Pacific. These
pattemns, which occur every 2- 7 years, affect the climate in North Carolina.




Winter Storm
Erequency.

Average Number of Streng Winter
Sterms during

December through February.

El Nino Year Non-El'Nino

112 S)

This; classic “INor‘easter” guickly fermed ofif
the coast of Northr Carelina January, 27-28,
1998, The sterm dumped up te 40 inches
off snew. In' the' meuntains off North' Carelina
and over 2 inches of rain aleng the coast.

Surface Weather Map @ 7:00 AM EST Jan 28, 1998



RESEARCI

Change in Precipitation During El Nifo Events

Coastal Precipitation
Piedmont Precipitation
Mountain Precipitation
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RESEARCI

Change in Temperature during El Nifio Events

Coastal Temperature
Piedmont Temperature
Mountain Temperature
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Observing Nerth Carelina
Climate



Observations from =>1000




Heurly: Data from =200 Sites




N orth

C zlre)lif)z
E LAVIEOLIEL)E %
C Jifrlzlie

O II5CIAIIG,
INletiork




Concept....

s Provide unigue measurements — soil
temperature, soll meisture, solar
radiation, evaperation

o ARl advanced, state-of-the-art network
fior climate and environmental
obServations.

o The NC ECONet; 1n its full capacity, will
Rave more thamn 100 weather and
envirenmentalt elbserving stations acress
Noerth Carelina with a minimum off ene
PEr county!



10 'm Tewers and Sensors at
lnternational Standards
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Climate VVariations oVver the
past S0'years



) TEMperature & Precipitation
Y/ 1949-1998

76 Stations Used in
Precipitation Analysis

50 Stations Used in
Temperature Analysis




RESEARCI

Maximum Tremperature
TFrends

Annuall Maximum Temperature Trends

Tlemperature change in degrees Fahrenheit per year

-0.150 -0.125 -0.100 -0.075 -0.050 -0.025 0 0025 0.050 0.075 0.100 0.125 0.150




Precipitation Trends

Annu@al Precipitation Trends




Historical Climate Network
25 stations 1 NC



EFESEARCH

Stations Analyzed
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Coastal: Elizabeth City: (Mean )

—3.17°F Increase over 100 years

Annual Mean Temperature for Elizabeth City

y=00317Tx -2.7742

1931

1941

1951 1961

Time (years)

1971 1981 1991

2001




Coastal: Elizaketh City: (Annual)

—2.3 In decrease over 100 years

Annual FILNET Precipitation for Elizabeth City

y=0.023x + 92.819
b.A

3':' T T T T T T T T
1911 1921 1931 1941 1951 1961 1971 1981 1951 200

Time (years)




Piedmont: Chapel Hill' 2 W' (Mean 1)

—1.16°F Increase over 100 years

Annual Mean Temperature for Chapel Hill 2 W

y=0.0116x + 35.909

kmvf\vﬂmﬂ \ ,M , \l \”
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™ ‘edmont: Chapel Hill 2 W (Maximum; T)

—0.08°F Increase over 100 years

Annual Maximum Temperature for Chapel Hill 2 W




= ‘edmont: Chapel Hill 2 W (Minimum 1)

—1.93°F Increase over 100 years

Annual Minimum Temperature for Chapel Hill 2 W

vy =0.0193x + 8.4368
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Annual FILNET Precipitation for Chapel Hill Z W
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Piedmoent: Chapel Hill 2 W' (Winter Precip)
—0.15 In decrease over 100 years

Sum of Winter FILNET Precipitation for Chapel Hill 2 W

y=0.0015x + 13.879




Piedmont: Chapel Hill'2 W' (Sprng)

—0.28 In decrease over 100 years




= Bliedmont: Chapel Hill: 2:\W (Summer)

— 4.89 In decrease over 100 years

Sum of Summer FILMET Precipitation for Chapel Hill 2 W

y = 0.048%x + 109.81




Piedmoent: Chapel Hill- 2 W (Fall)

— 2.13In Increase over 100 years




Pledmont: Monroe 4: SE
—1.92°F Increase over 100 years

Annual Mean Temperature for Monroe 4 SE
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Meuntain: LLenoir
—0.52°F decrease over 100 years

Annual Mean Temperature for Lenoir

y = 0.0052x + 68.575
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Annual FILNET Precipitation for Lenoir
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—2.79 In Increase over 100 years




RESEARCI

Station

Region

Change
Per Year

(F)

Table of Changes in Annual
Viean Femperature

Change
Per Year

(C)

Chapel Hill 2 W

piedmont

0.0106

0.005

Charlotte Douglas AP

piedmont

0.0098

0.0035

Elizabath City

coastal

0.0348

00154

Henderson 2 VY

piedmont

0.0127

0.0070

zoldsboro 4 SE

coastal

0.0158

0.0088

Lenair

maountain

-0.0049

-0.0027

Monroe 4 SE

piedmont

0.0181

0.0107

Banher Elk

maountain

-0.0065

00036

Southport 5 M

coastal

0.005%5

0.0037

Wayneswiile 1 £

maountain

Red: greatest positive change

Green: least change

0.0018

0.0010

Blue: greatest negative change




RESEARCI

Table of Changes in Annual
Precipitation

Total Change
Begin End | Change | PerYear

Region "r’ear "r’ear {in] (in)
| B | 38h *.

Chanel HiIl 2 W aacmont

Charlotte Douglas AF :u|n3r1rr'|rur'|t
Elizabeth City

Henderson 2 MY ::Ii E:u:j Mo r'|t

Goldsboro 4 SE

Lenoir mountain
Monroe 4 SE sledmont
Hanner £l o .".'f-ﬁ' In
Southport 5 M
Wiavnesyille 1 E mnlmt_ﬂrl

Red: greatest positive change Green: least change Blue: greatest negative change



Correlation Coefficients

Station TMIN
Southport 5N 0.32
Elizabeth City 0.68

Goldsboro 4 SE 0.51
Chapel Hill 2 W 0.64
Henderson 2 NNW 0.60
Monroe 4 SE 0.69
Banner Elk 0.51
Lenoir 0.47




Summanry.

North Canelina climate 1s influenced by glehal
tele-connections

here arne: (statistically) significant Variationsiin
Norti Carelina climate: at different locations
durng the past 100 years

There Is a need! fier Improved density’ off climate
ehservations (at least one In each ceunty) In
North Carelina



Thank You !
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