ental-Scale Precigj;l;atign
 —

S a crltlcal element ofi the global water and
1ESanekiUSHESHIEER 2 OCUS O CEOR AN

as other WCRP programs) from: their

OJrré RIS among the parameters that are central to
J( OS:P IGWCO Theme as well as complementary
L)Y ities suchi as the Global Water System Project

h.mcnpitatlon IS also relatively unusual in that, unlike

= many components of the water cycle, it can be

-estimated relatively directly from a variety of
observations nearly globally

® |GWCO has identified the preparation of an Integrated
Precipitation Product as an early priority — the balance of
this presentation is intended to explore current status
and necessary/desirable actions
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far have we come?..
— g
ZoNEANS A0 -

"

B QL onicclimatologieshoauge=hasedianalysesioverlandl
BQalitative indices of tropical convection

4.

- New:

— Tim | :s"éries of global gridded monthly, pentad
c”- |p|tat|on (GPCP, CMAP)

= Powerfull new observations (TRMM, GPM, SSM/I, AMSR,
"""“f"—',i_*_jf AMSU-B, high resolution geostationary vis/IR)

-~ — New algorithms for high resolution products (CMORPH,
PERSIANN, TRMM-RT, numerous others)

— Improved gauge-based analyses over land; oceanic
reconstruction



.
ation Climatology.

Mean Jan GPCP Precipitation (88-03) 1th an -pentad'

coverage.

il mrn A ety

H(/I’ean annual cycle (above) and global mean precipitation (below)
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Viajor Issties ’*-"":
na inhemogeneities,
SECIR trends; :

2 D)zliel Sje
elfijfele _r.s Tcie it "c
UEGELS;...)

O'o:m; g system gaps/changes (passive

(iggel yave, radar, geostationary data)

;-_. ) latitude precipitation

)
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= ographlc precipitation



geneilgln da
high latitudes
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GPCP satellite-only precipitation for land areas 50° N-90° N (top) and
25° S-50° S (bottom)



S New High ime/Space Resolution®
rec:lplta_;g__g_n Prod —

2 E/Am Ifthese problems were corrected, the spatial and
NPEIEINESOIUUORNOIRGERER RV AR e oL adegquate
fo)r IRy 0l the reguirements of IGWCO and the WCRP
Orogrels

BBt new observations and research have made much

fligjie “resolution products possible, and extensive
._.E_.c Evelepment and implementation has taken place

fhe products generally rely on innovative methods that
_Qomblne geostationary IR observations/estimates with
estimates from passive microwave observations

® These products have time scales of about 3-hourly,
spatial resolutions of 0.25° , coverage from 60° N-
60" S, and records beginning within the last few years
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High R’esﬂlutlon Precipitation Products

3-hr BLENDED accu.mulatlon (mm) 25-Feb-2005 15002 : IE‘A"B
Ry, [ : 8% Sl
. & G y =Tl . §

NRL (Turk) 3- hourly/O 25 real-time analyses

CMORPH 30-minute/8 km real-time analyses



L GIVORPH -A High Time-SpaceWbé'
ation Analysis Using Passi wave an

— Infrared Data

~ Joyce etal, 2004, J. Hydrometeoroloy
Sl Bob Joyce, John Janowiak, Pingping Xie
@iaie Prediction Center, NOAA)

2 _CQ;J

e

= = Jake maximum advantage of accuracy of microwave

=

== ferst_imates and coverage of IR

~ — Don't use IR to estimate precipitation — all methods
developed so far have significant and difficult-to-
guantify errors, particularly on fine scales

— Use IR to estimate storm motion instead — errors are
smaller and easier to understand



CMORPH




Compari-é"&n‘with U.S. Gauge Analyses: Results from
OIAIIIECPC. NCEP. Noaa. gov/ products/janowiak/usFwWen. shtmi

it

Spatial Carrelation Heidke Skill (rain/no rain)
X 0.8
0.851 0,857
CMORPH .2
0,757

ey

—— -
' v A
0.554 |
0.5+ ——
ELE 0,45
ol Merged PMW oal
.35 .35
0.3 0.3
— 0,254 0,254
e —“ 1236:::"3‘ 1L 1ML Wi 18dE 13 18R deT 18ECT 1R 110%;4 [N 1BAIL wie 18de 19 185ER 1deT 1Bker 1Hw

Prob. of Detection/False Alarm Ratio Hias (mm/day)

B

q:%::"e" LUl 1ML MG AL 18P 14EEP 1007 1BCCT THOY

L 1BAL 1HIE 188G

Summer and Fall 2003



Caompariscn with rain gouge anoaolysis ower Awstralia
{Statistics on daily data computed over 10—day pericds)

Spatial Correlaticon

.8
T1_H
QT
0.3
0.9
L

GPI (IR)

Q.2

CMORPH o1

8] T T T T T T T T T T T
160EC 1JAaH 1 G Ak 1FEE 16FEB 1MAR  1EMAR 1AFR 168FF 1TMAY 1 6BMAY
2002 2053

Heidke Skill {rain area)}

IR competitive E
(not better) o8]
during summer; g-;_\v/"m
clearly worse o2
during cool "igDEC  1MGH 161AM  1FEB 16FER TMeR 16MAR  1PPR 164PR 1MAY 1BMAY

season
Bias (mm, dawv)

Here as well,

CMORPH N %
consistently o

better than 1 W

microwave alone S 8

See Beth Ebert’s web page for more:
http://www.bom.gov.au/bmrc/wefor/staff/eee/SatRainVal/sat_val aus.html



" __Global Diurnal Cycle

- 3—hr Global Mean {60N—60S) Precipitation from CMORPH
- ¥ : 5 5 5 5 5 5




Global Mean Precip (60N—60S)

4.2-
NCEP Model {GFS)
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Thes esults are encoUraging andiare so,|
jatter whleH!a.f.Ihe i selution

oroducts.is.used) |
Necessary Next Steps

g RE eanalyze the modern record of
= global precipitation

—ﬂ?econstruct global oceanic
- precipitation

e Evaluate the new high resolution
precipitation products and
recommend a path to a consensus
high resolution analysis

-

L ALY
\ '\h‘“j,



BEREENAlyZEe global preC|p|tat|on for 1988 —presenta..

— Usel g iod of robustielatively consi ata: SSM/I++,
JECsIAtionary

IV ANTIFPOSSIvIE Y UtiliZing NOAA

EXUENd PacK to !
OIER dataset

;e/reduce artifacts, use advanced products (GPROF
'J-O!:" VI/I, microwave/IR combinations), develop/use
Simproved! analysis procedures

iy

E’i’: { '{anstruct historical global oceanic precipitation

e
p—

- — Use empirical orthogonal functions of modern era as basis
~  functions together with island, gauge and ship
observations

— 1950 — present clearly feasible (already done); 1900 —
present for Northern Hemisphere and parts of tropics may
be possible



Programifolathe Evaluation of High Resolution
Precipitation Products g —

—— —— ,
SRECemmended by IPWE (Working Grotp: ofi CGMS)
MOPESS: . -
— Recrujt Jrlr [pants; Identiiy/collect necessary data
— Cojlgelfey |th dense gauge networks via Ebert, Janowiak, Kidd efforts

— Use J_O# Ime series to extend spatial coverage
— r\ool/ GO0 rdinated! diagnoses with other datasets, circulation data

2 OULC 9 es:
— “{_wa 'GONsensus on necessary development steps
= ’ﬁ’e@ommend algorithm(s) to be used for IGWCP IPP

= Recommend actions by space agencies to provide data sets necessary to
~ extend products back to early 1990s

® Timeline:
— Initial discussions ongoing; side meeting during GEWEX Conference
possible
— Data collection and analysis efforts: Jan 2005 — June 2006
— Concluding workshop: June or July 2006

-f,:.'
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