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Intensity-Duration Rainfall Thresholds
Relationships at Different Spatial Scales
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2003 Global Landslide Locations
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J-hourly TRMM 3B842(v8) (Lat: 28.200N, Lon: 84.367E)
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Slope Value
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LS Frequency vs Predictions
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Global Landslide Susceptibility and 2003 Landslide events

Weights: 0.4 — Slope, 0.2 — soil type and soil texture, 0.1 —
elevation and land cover




Comparison of 2003 Landslide Inventory events and
Landslide Susceptibility Algorithm predictions
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2007 Real Time LS's vs. Algorithm Predicted LS's
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Dlympus Mons and Aurecles
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Grid Profile
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b e Olympus Mons and Aureoles
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MODIS Rapid Response System
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Terra and Irs Five Climate-Monitoring Sensors
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Earth Observing System Data Gateway

¥ Search for and order earth science data products from MNASA and affiliated centers
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Up to the Minute Weather report prepared as a courtesy by tl
erpent River First Nation, Nogigern, Ontario, Canada.
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A Tale of Two Cities

A study of aerosol effects on radiative
transfer in Beljing and New York City
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Images of the AERONET
site in Beijing.

Notice the color of
the sky....







Images of the AERONET site... |

...at CCNY in
Manhattan.




Aerosol Optical Thickness
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Beijing v. New York: Heating Rate March-August

Heating Rate (C/day)
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Beijing v. New York: April Heating Rate

Heating Rate (C/day)
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Beijing v. New York: June Heating Rate

Heating Rate (C/day)
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Beijing v. New York: Extreme Event Heating Rat

Heating Rate (C/day)
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Beijing v. New York: 24 hr avg. of Radiative Forcing

0
(0] 1 2 3 4 5 6 7

—&—New York
—i— Beijing

Month (March-August)




24 hr avg. Radiative Forcing Values

New York monthly: ~ -35 to ~ -10 W/m?.
New York extreme event:

Beijing monthly: ~-70 to ~ -40 W/m?.
Beljing extreme event:

East Coast US summer: -9 W/m?Z.
Greenhouse gas forcing: +2.5 W/m?2.

Suspected total global aerosol forcing: -1 W/m=.




So where do we go from here?

What | could do:
-Look at other cities (ie. Sao Paulo)
-Examine other layers of the atmosphere

What is planned:
-Take the heating rates calculated and use them to figure
out aerosol effects on circulations in the atmosphere
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Introduction

Hurricanes strengthen or weaken depending on the
ocean upper layer temperature and thickness

? knowledge of ocean vertical structure is crucial.

In-situ and satellite measurements were taken in order to
calculate the upper ocean heat content.

The data were taken in the Gulf of Mexico during the
months of August and October of 1999 and 2000.

Our objective is to determine the reliability of the results
obtained from the satellite data by comparing them to the
results obtained with the measured data.




lnstrumentation and data:
IN-S1tu measurements

B8 AXBT DEPLOYMENT &%
Expendable conductivity temperature and s o 0
depth profiler (XCTD) Pl B2 50 0 R
? temperature and salinity '
at different depths

Expendable Bathythermograph (XBT) and
Expendable Current Profiler (XCP)

? XBTs only temperature
? XCPs temperatures and
currents

(All Data collected in the Gulf of Mexico.
Source: Dr. S. Daniel Jacob, Code 614.6)




Instrumentation and data:
Satel lite data

« TOPEX/POSEIDON? Sea Surface Height
Radar Altimeter (Accuracy = 5cm)

 Advanced Very High ? seg Surface
Resolution Radiometer

Temperature
(AVHRR)

(1-km spatial resolution)




Vertical ocean structure
model

e 2-layer model 2-layer model
? allows estimate of Q Sea Surface Helgh
from satellite data = -
(Reference: Shay et
al. 2000)

Mean Sea Level

b NMean Upper Layer Depth

* N-layer model

? temperature profiles
can be used to refine
the estimation of Q
from satellite data




DATA ANALYSIS

1) XCTD temperature and salinity profiles are
used to find salinity-temperature relationship.







Ocean Upper Layer

o Salinity vs. temperature plots were used to study
the ocean mixed layer and discriminate between
areas of shallow upper layers (SUL) and deep
upper layers (DUL).

e Above 20°C the SUL tends to maintain a
relatively constant salinity value, as opposed to
the DUL where the salinity value increases and
then drops when the water temperature reaches
approximately 23°C.




26°C 1sotherm and ocean
upper layer

 Temperature profiles were used to
determine depth of the 26°C isotherm d,g

» d,; was used to discriminate between SUL
and DUL:

d,s > 100m ? DUL
d,s < 100m ? SUL




Temperature-Salinity
Relationship

Deep Upper Layer XCTD 19992000 Shalow Upper Layer XCTD 19992000
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DATA ANALYSIS

XCTD temperature and salinity profiles are
used to find salinity-temperature relationship

salinity-temperature relationship is used to
derive salinity for XBT and XCP data




Salinity Estimate

Unlike XCTD probes , XBT and XCP probes do not provide salinity
values.

A fitting technique was applied to XCTD probes data to determine
salinity for XBT and XCP probes in the two distinct SUL and DUL
cases, using a 9" order polynomial regression:

S = Sy, pu[(T-Ty)/s "
where
S = estimated salinity
p,, = coefficients determined for SUL or DUL
T =temperature
T, = mean temperature
S .= temperature standard deviation

In order to verify reliability of results, salinity vs. temperature plots of
the XCTD profiles were compared to corresponding XBT and XCP
plots taken in close proximity.



Salinity Estimate:
Fitting Technique

Degp Uper Layer XCTD 19992000 Srelow Uper Layer XCTD 19992000
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Salinity estimate:
validation

Salnty Comparison for XCTD and XBT profles

[

[

XBT salinty
XCTD salinty

3.5

saliniy [PSU|

¥

3

« XCTD profile:
latitude -90.350
longitude 27.433

o XBT profile:
| Ilatitude -89.683
longitude 27.367




DATA ANALYSIS

XCTD temperature and salinity profiles are
used to find salinity-temperature relationship

salinity-temperature relationship is used to
derive salinity for XBT and XCP data

Ocean water density is computed




OCEAN WATER DENSITY

 Ocean water density Is derived from temperature
and salinity using the equation of state which is
defined as:

?2(S,t,p)= _?2(S,1,0)
1-p/K(S,tp)

?=density [kg/m?3] SECEIVALRSIY]
t=temperature [°C] p=pressure [bars]




DATA ANALYSIS

XCTD temperature and salinity profiles are
used to find salinity-temperature relationship

salinity-temperature relationship is used to
derive salinity for XBT and XCP data

Ocean water density is computed
Upper layer heat content Q Is calculated




Heat content

d26

Q=C, 7?2 [T (2)-26]dz
0]

Q=Heat Content [MJ/m?2 ] ?=density [kg/m3! Z=depth [m]
C,=Specific Heat [MJ°C-t/kg] T=temperature [°C] d,=26° isotherm [m]

e This equation was used to determine the Upper Ocean
Heat Content Q from the measured data.

Salinity vs. depth plots were used to compare both
results in order to determine the reliability of the data
provided by the TOPEX and AVHRR satellites.




DATA ANALYSIS

XCTD temperature and salinity profiles are
used to find salinity-temperature relationship

salinity-temperature relationship is used to
derive salinity for XBT and XCP data

Ocean water density is computed
Upper layer heat content Q Is calculated

Comparison with satellite Q using 2-layer
model




Heat content From
satellite data

e 26°C Isotherm d,; Is determined from altimeter
data

e Heat content is estimated using 2-layer model:
Q=C,?,G (d2e)?

where
= ?,= average oceanic density =1026 g/cm3
= G = water temperature gradient from AVHRR sea surface

temperature and historic hydrographic data




Heat Content:

comparison in-situ/satel lite data

© Oct 1999
© Aug 2000
“ 0ct 2000
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26°C Isotherm:

comparison in-situ/satel lite data
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Q COMPARISON
IN situ / satellite

October 1999
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Q COMPARISON
IN situ / satellite

August 2000

In-situ Satellite




Q COMPARISON
IN situ / satellite

October 2000
Stellite
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Conclusions

Temperature and salinity profiles have been
used to calculate 26°C isotherm d,; and upper
ocean heat content Q

Satellite data has been used to estimate Q
with 2-layer model

Satellite is underestimating heat content Q and
slightly overestimating d,g

2-layer model is not satisfactory
? need to develop N-layer model
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Data

eDr. Edward Hanna created snow accumulation data
that was sent to us.

eHe used data from ERA-40 reanalysis.

- time series of data that were generated by a weather prediction
model run

<His data were validated by ice core accumulation

datasets




Satellite Agua

AMSR-E

Advanced Microwave Scanning Radiometer for EOS

Agua’s Instruments
1- AIRS
2- AMSH-E
3- AMSL
4- CERES
- HSE
~MODIS




Why These Comparisons are Being Made

«|_ooked for consistency of Dr. Edward Hanna’s data
«Checked his interpolation scheme with that of microwave

data




Dr. Hannah’s Data

First Comparison

e Created MATLAB programs

eHad to discard about 2/3 of data

= Created data sets with 19GHz and 37GHz spectral
brightness temperatures

e Compared snow accumulation and spectral gradient ratio




Results From
Comparison of Snow
Accumulation and
Spectral Gradient Ratio
with 19/37 GHz
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Dr. Hanna’s Data

Second Comparison

eUsed Dr. Hanna’s snow accumulation data again

eCreated MATLAB programs

«Created data sets with 10GHz and 19GHz spectral
brightness temperatures

eCompared snow accumulation and spectral gradient

ratio




Results From
Comparison of Snow
Accumulation and
Spectral Gradient Ratio
with 10719 GHz
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Next Step

e Use altimeter data from ICESat/GLAS instrument and

compare the data to the snow accumulation data from Dr.

Geoscience Laser
Altimeter System




Conclusions

Unfortunately there were no definite conclusions that could be

made due to different reasons such as:

a. We were not able to compare snow accumulation data with
altimeter data from ICESat.

b. The data was limited to southeastern Greenland.
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