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Motivation

Hydrological years 2006 (HY06, 10/20099/2006) and

2007 (HYO7, 10/2004)9/2007)provide a unique
opportunity to examine hydrological extremes in the
central US because

1) There are no other examples of two such highly
contrasting precipitation extremes occurring. in
consecutive years at the SGP In recorded histery.

2) No such a comprehensive dataset available'concerminc
the droughts and floods in the SGP relative to other
periods in history.

To Investigate these two golden years, we have collocate
ARM ground -based, OklahomaMesonet GPCP and
TRMM satellite data, PDSI, and NCEP/MERRA

D

reanalysesover the SGP.
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Data sets collected for this study
Time period: From January 1997 to December 2007

Spatial Domain: Entire Oklahoma, including ARM SGP

Data sets:(Observed or derived)

1) ARM: (point observation)

Cloud fraction and Cu thickness derived from radarlidar paired measurements
Cloud LWP and atmospheric PWYV retrieved from microwave radiometer

Rain rate measured by Tipping bucket rain gauge

Net radiation, SH and LH measured by ARM SGP energy balance Bowen ratio
system.

2) OklahomaMesonetrain gauge (entire OK state): To quantify the accumulated
precipitation for each event and monthly accumulation

4) GPCP and TRMM precipitation over a 3x5° grid box centered on the SGP

5) NCEP/MERRA reanalyses To investigatethe role of large-scale dynamics in
controlling the 2006 dry and 2007 wet events, and LLJ

6) Palmer Drought Severity Index (PDSI):-6 (dry) to +6 (wet) 3



Four scientific questions to address

1. AreHYO6 and HYO7 representative of significant
drought and pluvial conditions and, if so, how
severe and widespread are the effects?

2. How do largescale dynamics play a role in these
extreme events?

3) To what extent are the severities of the drought
and flood affected by cloud and surface energy
feedbacks?

4) How are these extreme events linked to the
moisture transport from the Gulf of Mexico?



Question 1

1. AreHYO06 and HYO7 representative of significant
drought and pluvial conditions and, if so, how

severe and widespread are the effects?
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a) PDSI values
showHYO06 Is
dry year and
HYO7 is wet

Four precipitation
datasets show:
HYO0G is below the
climate mean,
especially during
11/200502/2006
C extreme dry
period
HYO7 is above the
climate mean,
especially May
July 2007

C extreme wat
T



37

w
ag]

34

37

36

Oklahoma Mesonet 2005-Oct to 2006-Sep Anomaly Rainfall

-102 101 -100 -99 -98 97 -96 -95

$ 42§

HY06

Annual Anomaly = -31.6 cm

-102  -101  -100 -99 -98 97 -96 95

Oklahoma Mesonet 2006-Oct to 2007-Sep Anomaly Rainfa
-102  -101  -100 -99 -98 -97 -96 -95

9

-10

Annual Anomaly = 25.1 ¢cm

<102 <101 -100 -99 -98 -97 -96 -95

LE

re

w

9¢

re

Answering question 1
C HYO06 ranks as
seconddriest year
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C HYO07 is seventh
wettest year over OK
statewide and the
wettest year over
central OK.
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Table 1: Seasonal statistics of precipitation and their severities during 20807
From Oklahoma Climatological Survery ( )

Seasons Percentage of normal|Severities in historical
precipitation (19212008 |record

HY 2006(10/05to 09/06) | 61% 2nd driest
HY 2007(10/06to 09/07) |121% 7" wettestfor OK state,
1stwettestfor central OK

2005SON 44% 13" driest
20052006DJF 21% 1st driest

2006 MAM 80% 234 driest

2006JJA 75% 215t driest

2006SON 73% 32d driest
20062007DJF 123% 19" wettest

2007MAM 1176 13" wettest

2007JJA 168% 2nd wettest

2007SON 63% 215t driest



http://climate.mesonet.org/

Question 2

How do largescale dynamics play a role in these

extreme events?
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a8 Transport of dry air from Canada 2
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sinking motion over SGFC blocks |
the inflow of Low-level moisture
from Gulf of Mexico
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Anomalous low over the TX/OK region was
associated with the passage of numerous short [ §
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wave troughs in the lee of the Rocky Mountains
and a persistent upperlevel low. These patterns .
were associated with rising motion and were
conducive to thunderstorm development. Th&s
the precipitation events during the extreme wet —
period were initially generated by active weathe g """ e &

patterns and enhanced by MCSs. _—_ 0 _L
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9025 mb RH mean and anomalies

Extreme Dry

10-20% below
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Extreme Wet

10-20% above
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The dry area is much larger than wet aree



