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Background

Hydroclimatological extremes

Summer .
Heavy Rain

Drought Flooding

Spring/Summer/Fall



Background

Drought

- Poor water quality
- Low flow/still water

e.g. harmful algal
blooms (HAB

Heavy Rain—>Flooding

- High surface runoff
- Poor water quality &
persistent standing water

e.g. vibrio (shellfish
poisoning)




Local scale

heavy rain

e.g. Thunde
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The duration of flooding depends on:
1.Size of the heavy rain region

2. Terrain

Coastal Plain: days to weeks

e.g. Hurricane Floyd in eastern NC (1999)

Piedmont/Mountains: Hours to one day

e.g. Hurricanes Frances/Ivan in mountains of
NC

FEMA{ Lod Sheeglart




Large scale heavy rain and river flooding tied to:

1. Stalled fronts or slow-moving low pressures with overrunning
tropical moisture.

2. Hurricanes & Tropical Storms that make landfall along Atlantic or

Gulf Coast.
* Responsible for nearly all of the most extreme precipitation
events.

» Cyclone strength only weakly correlated with precipitation
amounts.
Size, speed of movement, frontal interactions are bigger
influences.



North Carolina is a magnet for tropical cyclones and hurricanes
Annual Frequencies of Tropical Cyclones and Their Remnants

(Passage within 124 miles of map location) |

Coastal Plain

1.1/year

Once a year

&

Mtns

0.32/year

Once every 3
yrs

Piedmont
0.60/year

Once every 1.5
yrs




Events often cluster together time.

Example: Hurricanes Dennis and Floyd
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Hurricane Dennis Precipitation

Tropical Storm Dennis

Updated 20100926

Total Precipitation less than 2 inches

BN Total Precipitation of 2 to 4 inches
Total Precipitation of 410 6 inches

Il Total Precipitation of 6 to 8 inches

Total Precipitation of § to 12 inches Data analysis - Phillip Badgett
I Total Precipitation of 12 inches or more Graphic - Jonathan Blaes
Precipitation amounts reported in inches. E HWS Raleigh, HC

Analysis based on observed rainfall and radar estimates www.erh.noaa.gowrah



Hurricane Floyd Precipitation

Hurricane Floyd Precipitation

Updated 2010:09,/22

Total Precipitation less than 2 inches

BN Total Precipitation of 2 to 4 inches
Total Precipitation of 4to § inches

Il Total Precipitation of 8 to 12 inches

Total Precipitation of 12 to 16 inches 16 Data analysis - Phillip Badgett
I Total Precipitation of 16 inches or more Graphic - Jonathan Blaes
Precipitation amounts reported in inches. E HWS Raleigh, HC

Analysis based on observed rainfall and radar estimates www.erh.noaa.govrah



Hurricanes Frances, Ivan, and Jeanne in September 2004

During Sept. 2004 within a period of less than one month, three major tropical

cyclones moved across a region that expects one tropical cyclone every three years.
Why?




Hurricane Frances Precipitation
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Hurricane Frances Precipitation
(600 AM Monday 9% through §00 AM Thursday 9/9) 14

Preliminary - updated 20041008

Total Precipitation less than 2 inches
Total Precipitation of 2 to 4 inches
Total Precipitation of 4to 6 inches 2
Total Precipitation of 6 to & inches

Total Precipitation of § to 10 inches

Total Precipitation of 10 inches or more

Precipitation amounts reported in inches. E HWS Raleigh, HC
Analysis based on observed rainfall and radar estimates www.erh.noaa.gov'/rah

Data analysis - Gail Hartfield &
Mike Strickler
Graphic - Jonathan Blaes



Hurricane Ivan Precipitation

Hurricane lvan Precipitation
(600 AM Thursday 916 through 800 AM Sunday 919)
Total Precipitation les=s than an inch

BN Total Precipitation of 1 to 2 inches
Total Precipitation of 2 to 4inches
Il Total Precipitation of 4to § inches
I Total Precipitation of § to 10 inches Data analysis - Phillip Badgett
B Total Precipitation of 10 inches or more Graphic - Jonathan Blaes
Precipitation amounts reported in inches. E HWS Raleigh, HC

Analysis based on observed rainfall and radar estimates www.erh.noaa.gowrah



Drought
Two basic types according to the duration of the precipitation deficit
*Agricultural - short term (e.g. several weeks) = crop growth

*Hydrological - long term (e.g. months to years) = low river flows (e.g.
stagnant water) and poor water quality (e.g. pollutants concentrated)
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Precipitation

Evaporation

Surface runoff

Soi X ¢ Stream water
Ol waler storage Two components:

Storm flow

Groundwater storage Baseflow

Controlling factors:
1.Seasonal changes in evaporation and vegetation uptake (evapotranspiration)
Hot conditions can accelerate the progression of drought (e.g. flash drought)

2. Water withdraws (e.g. municipal is very seasonal)



Droughts can be monitored online

http://droughtmonitor.unl.edu/

U.S. Drought Monitor  "%:522"

North Carolina

Drought Conaditions (Percent Area)

Mane | D0-D4 | D1-D4 | D2-D4 gkl et Syt

Current 1458 | 8542|8373 | 2090 (1056 | 0.00

Last Weak
(8022011 map)

A0T2 | BD2E | 8406 [ 2039 1056 | 0.00

3 Months Ago
05102011 mag)

AM97 |6R03 (2751 000 | 000 | 000

:;..fr;'f;;;,"m" 47 54 |5746 [1489 | 000 | 000 | 000
(127282010 map)
Star of
water vear | 708|920 (2803 | 000 | 000 | 000
(282010 map)

One YearAgo | o0 co
[gEnazoio mep |

BOAZ | 2897 | 191 [ 0.00 | 0.00

Intansily
L) Abnarmally Dry I o ormught - Extreme
01 Orousghd - Moderata - [ Orousghit = Exceptional

02 Orowght - Severe

The Drought Maonitor focuses on broad-scale condilions.
Local caonditions may vary. See accompanying text summary
for forecast statemeanis,

http://drought.unl.edu/dm
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Released Thursday, August 11, 2011
Laura Edwards, Western Reglonal Climate Center




NC has seen two major droughts over the last decade

October 23, 2007 “ October 8, 2002

Valid 8 a.m. EDT “alid 8a.m. EDT




Drought occurrence over the last 110+ years
*Much variability over time - no significant trend

*Droughts in the early 1900’s may have been worse (much deforestation
in 1800’s)
NC Statewide Average Drought Indicators

PDSI PHDI SPI3 =——SPI6 =—— AVG of Indicators
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From NC State Climate Office



Droughts in the Piedmont can have a impact downstream in
coastal plain and estuaries.

There is often a substantial time lag for the effects to spread
downstream

-Slow flows on lower reaches

-Influence of reservoirs - water impounded for months and
slowly release

LIt
Tennes\ee
Hiwassee

This can lead to an odd juxtapositioning
of conditions near the coast:

e.g. wet surface conditions but low
flows/water levels (associated with
upstream drought).
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Two cool tools for monitoring climate extremes at SERCC

1. Detailed Precipitation estimates: http:/ /www.sercc.com/mpe

Select Layers: Time Period:
Precipitation: | Last30 days %]
® Estimate (3) Map depicts MPE
() Difference previous 720 hours

from normal @ ending at Tam on Aug
() Percent of 17,2011, EST using
normal @ the daily mpe files.
Geographic:
# County lines Legend:
[T Cities
[ Rivers and A County Lines
Streams ==1in.
[ HUC-B Bl 1to2in.
M HUC-8 Hl 2to3in.
- 3to4 in.
Transportation: B 4to5in.
. Bl Sto6in.
 Highways Gto 7in.
Ttogin.
gto 9in.
Bl Sto 10in.
Bl 10to11in.
Bl 11to 12 in.
B 12to 13 in.
= 13in.

Developed and maintained by NC State Climate Office



Two cool tools for monitoring climate extremes at SERCC

2. Climate perspectives: http:/ /www.sercc.com/ perspectives

Period Thresholds

Streak Thresholds

Daily Maximum Temperature Total Period Thresholds

For RDUthr (Raleigh Area) in Raleigh, NC ending Aug 16th, 2011 11:59PM EDT
Rankings based on the 125 year history of this station.

This data was pregenerated on Wednesday, August 17th, 2011 at 7:57 AM EDT
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Thank-you!

Web: http://www.sercc.com
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