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And rose ...
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We have many opportunities to identify drought
... but it can be difficult to identify
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= TRMM Process

= TRMM Products
= TRMM Applications a——
= Caveats & Lessons Learned .« «
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From Goddard SC|ent|f|c Visualization Studio http://svs.gsfc.nasa.gov/
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= Estimates gridded to an 0.25° 3-hourly grid

= Rain rate estimates merged by pixel-
welighted averaging
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From Goddard Scientific Visualization Studio
http://svs.gsfc.nasa.gov/

ftp://trmmopen.gsfc.nasa.gov/pub/merged/3B4XRT README.pdf



ftp://trmmopen.gsfc.nasa.gov/pub/merged/3B4XRT_README.pdf
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= temperature / microwave observations are used to
translate IR brightness temperatures into rain rate

estimates

= The cloud top temperature-to-rainrate cenversion
IS a simple look-up

ftp://trmmopen.gsfc.nasa.gov/pub/merged/3B4XRT README.pdf



ftp://trmmopen.gsfc.nasa.gov/pub/merged/3B4XRT_README.pdf
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From Goddard Scientific Visualization Studio
http://svs.gsfc.nasa.gov/



Meraino. Procedure
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avallable, useit.

= [f no microwave is avallable, use an infrared
estimate In it's place

Infrared Observations Monthly

GOES Station
Meteosat TRMM Data

| GMS 3 hourly/0.25° | Multi-satellite I ol

Precipitation __, Monthly

Analysis
Microwave observations 3B43
T™I 3B42RT

SsSwmI 3 hourly/0.25°
AMSU-B
AMSR-E 3 hourly/0.25° 3B42

TRMM Radar \

Daily




TRMM 3B43/2 v6 Precessing

TRMM V6 Data Processing Overview
NASA-TSDIS/JAXA-EOC

PR
Level-1A

TMICalibrated
Antenna

Temperaures

Radiances

o PR Rain Oceurrences,
PR Surface Storm, & Dright

Cross Section Band Height

2A12 2A25
Lt PR Rain and Water
Content Properties

Structure and

Parameters

From: Qu, J.J., Gao W., Kafatos, M.,
Murphy, R.E., Salomonson, V.V., : \ L.
2006, Tropical Rainfall Measuring . \ il )

and Latert Heating

‘Mission Data and Access Tools, '

Latent Heating

- Chapter 12, Earth Science Satellite
Remote Sensing, Vol. 2: Data,
Computational Processing, and Tools,
Springer Berlin Heidelberg,
10.1007/978-3-540-37294-3. 202-219.

3A11 3B31 3A25

TMI Monihly Combined Monthly AT PR Monthly
Surface Rai ; Rainfall Structure el
Surface Rainfall Rainfall Structure 5°% 5° & 0,553 0.5 Surface Rainfall

Gridded
59X 5"
Products

AM b:UB mw Combined Instrurmnent
AMSE mw 3-hourly Rainfall
CPC IR Calibration

Courtesy of TSDIS
This diagram was updated with TRMM
Wi reprocessing inform ation provided
JA4S 3IB43 by the TSDIS

GPCP or -

Cilobal Monthly
CAMS Rainfall
Rain Gauge

Satellites
Gridded 0.25°%0.25 Products

TRMM & Other
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From trmm.gsfc.nasa.gov
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~ = Near-real time ——
~ = Agricultural monitoring

— Rangeland monitoring

— Hydrologic applications

— Advantage — timely

— Disadvantage — no stations, changing precess

= Climatological
— Eire. modeling?




Drought Monitenng — Seasonal Rainfall Anomalies

Cictober 20058 - January 2006
Rainfall Anomaly (mm/day)
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ICES. MM pPer season

standardized precipitation index,
percent precipitation
application specific measures

Past knowledge enhances current observations

Absolute Value
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December 24 , 2007 — January 25, 2008 ] December 24,2007 — January 25, 2008
Average Rainfall 0 5 10 Sainfall Anomalies

ooding due to extreme precipitation extreme in absolute
and relative value



Number of Rain Days Maximum Consecutive Dry Days
In past 30 days, as of 08 Jul. 2007 In past 30 days, as of 08 Jul. 2007

Rain Day .
is rainfall 1 ., TN | is rainfall
>=1mm Sy =0 a1 mm

Quite useful indicator of extremes, and tolerant of errors in satellite estimation.
‘rain vs. no rain’ observed well, so 30 days of no rain in the middle of a wet season
sends a clear signal.

Images obtained from EROS, Animation prepared by Lindsey Everett
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BN EXpresses rainfall as standardized deviations from zero (z-scores)
— -2 or less very low and uncommon
— 0~ normal
— 2 or greater very high and uncommon

= A relative metric!



Other Precipitation Monitenng Approaches
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~ "=Simple and sophisticated hydrologic models

— Bucket models, soil moisture indices
— GeoSFM, etc.

= | ooking at time-series of precipitation

HHHHHHHHHHHHHH for RIFT VALLEY Using RFE

EROS map server
show terrible short
rains in the Rift Valley

0 = — B = B2l = - b= = = = —
= m v o = = = o o = = ()
g B £ & £ 3 =3 2 & 8 3 &



Caveats and Lessons Learned
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- estimates of precipitation.” They canibe extremely useftl for
drought monitoring.

== Satelliterestimates of precipitation are indirect. They must
use statistical inference to produce millimeters.

= Precipitation estimates this have significant random and
systematic errors.

= Drought monitoring focuses on temporal (and semetimes
Spatial) aggregations of precipitation
— This can dampen the impact of random errors
— ihisican amplify. the impact of systematic errors

obal Monthly Mean rec|p|tat|on orall RT data T —
— R 3B40 Combined Microwave
X 3B41 Calibrated IR -

3B42 Merged IR—Microwave

Global means of the combined microwave (3B40), infrared
(3B41) and combined (3B42). Note the shift in 2005
associated with the transition to version 1.3. Graphic
prepared by Pete Peterson.
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Ethiepia.Unkiasing

———ffl— NMA gauge observations
O Improved rainfall estimates
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RESHILS FEWS
Cross-velldaiad tile sarios for Sinligoj

Ethiopian test site evaluation statistics. The March-September and Monthly rows report statistics for the
seasonal March-September and individual monthly March-September accumulations, respectively. The first
and second columns report mean bias and mean absolute errors based on the average of all stations. The
MAE STD-! column provides a relative metric of uncertainty, with typical errors being about ~33% of the
temporal standard deviation. The time R2 is calculated using 11 years of data (1995-2005). The last three
columns are similar to the regional metrics, but based on calculations using the individual station values.
Seasonal at-station values were not available do to the random sampling associated with the cross-

validation.
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Unadjusted SPI March 2004
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Adjusted SPI March 2004

HQ..| 5 g_:
. 1 "J .

.

-
-

91

.‘ | -- ;

|y -

I -30t0-2.¢C

[ ]-20to-1C
[ ]-10to-0&
[ ]-05t005
[ ]o5to1.0
[ 10t020
I 20t03.0
Il >-30

In our first attempt to produce a US SPI, a less-dense real time gauge network produced
systematic errors that obscured drought in parts of the western US.



Combining observation and forecast systems can Improve

trie iy of oot USSP rorece jicfcly
(work by Greg Flusalk & Chrls Funig, ALX 2 007)
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- Generally lower correlations
during winter, especially in the
west

— Poor predictor of snowfall

= Summer and fall show'good
correlations throughout the US

— Good news for agricultural
apphcanons

——

R2<0.36 R2<0.5 R<0.64 R2>0.64



= TRMM: blends Infraredi and microwave

2stimates ihieueRaRIBCESSIOSUCEESSIVE

frlzlicres
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g r-a@-temp@ra{ﬂr-ee-\fameﬁ?matched to

—~ the microwave values -

. —=—latency ~ 6 hours

= The real'time TRMM values are blended with
monthly gauge data to produce a high quality
product ... the version 6

— Latency ~ 1 month

= Both absolute and relative measures of rainfall
can be important

— As can the temporal distribution

Using relative measures can mitigate the
MPACH Of Systematic errors — if estimation
preceadure s stables
GonsiderblendingVerel

‘ensider unbiasing, blending gauges

= Consider using the GIS friendly daily
accumulations provided by EROS
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