~anObserving mountain precipitation
‘ P)b variability from the space 9

o
--‘ PRECIFTTATION MERSUFEN

K. Ueno?; T. Kubota?; M. Yamaji?; R. Oki?

IUniversity of Tsukuba, Japan, 2Earth Observation Research Center (EORC),
Japan Aerospace Exploration Agency (JAXA)

Contact; ueno.kenichi.fw@u.tsukuba.ac.jp

o 1 284,5678910

| | [ (B
18 24 30 36 42 48

GPM-DPR observe 3-D structure of precipitation system
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Near real time, hourly, 0.1 deg., global precipitation are produced.



Breakthroughs by Global Precipitation Measurement (GPM) mission

Weather forecast
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<- Understanding of global water cycle and
weather/climate system, especially over ocean
and remote areas such as mountains.

p— Flood situation in Thailand

Without DPR With DPR Observation

-> Utilize for weather forecast and the flood
warnings as nowcast or data assimilation

- A 1/ 1! > A2 Basin mean precipitation in Chao Phraya River Basin from July to September mm ALT:W :oo mm,
Rai - 4 . . . o
Rainjsnow o | 7| i <- Expectation of high latitudes precipitation

. including snow by GPM Dual-frequency

Precipitation Radar (DPR), as the following
mission of TRMM.
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Algorithms to produce GSMaP-MVK data
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GANAL(Objective analysis)
+ Atmospheric variables(Freezing level height, Temperature,
Relative humidity, Surface winds, Surface temperature)

Hydrometeor profile
for Convective rain

- Statistical variables
computed from TRMM PR

Hydrometeor profile
for Stratiform rain

- Statistical variables
computed from TRMM PR

+ Relative altitudes to the
Freezing level heights
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RTM Calculation with
melting layer model
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Look-up Table (LUT)
* Tables between Th and R.

- Relative altitudes to the
Freezing level heights

RTM Calculation

| Forward model I.

« Each frequency [10, 19, 37, 85GHz (H/V)]
+5.0 x 5.0 deg. lat-lon boxes
« Daily

Radlatlon trayReFapt al- (2007)

model to produce
look-up table
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Satellite Data
« Brightness temperatures
« Information of lat/lon and surface type
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Correction of LUT using estimated
inhomogeneity
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Estimation by Scattering Algorithm
(37,85GHz)

Ocean Iy

Emission-based estimation

(10, 19, 37GHz)
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Iteration that minimizes a

cost function
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Output : Surface rain rate

Precnpntatlon retrleval
with observation data

Land/Coast :
(scattering-only) =

IR Moving Vector with
Kalman filter (MVK) to
produce hourly data

Near real time,
hourly, 0.1 deg.,
global products
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Biases in the GSMaP-MVK data

a) Surface gauge

we also loose the signal of nature!
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D) GsmaP MvK

1) Corrections for orographic | St

ascending using objective

data -

(Yamamoto et al., 2017)

As we correct the data,

c) GPM-DPR
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level warm rain

GSMaP NRT

GSMaP Gauge
% ] \ 2

ong upstream flow

Threshold Lo\
'-g': w5 -
v L \'
GSMaP0 —
GSMaP1
EEEEERENI]
|

Real ENEEEEEE

‘ Flow of GSMaP NRT Gauge

B 1k P N-1 N N+1 N+2 i+3 day

one hour.

T
N days
GSMaP NRT
Gauge model

GSMaP-Gauge data

GSMaP NRT Gauge ca



Altitude [km]

Validation study in mountains are

anticipated.

Various effects
of orography to
precipitation
system (Houze,
2012)
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Overestimation by high-
level scattering

Underestimation by low-
level warm rain

We need to understand the
mechanism of precipitation over
mountains and improve algorisms.




e Question 1: Will artificial intelligence and robotics boost or limit Natural
Hazard Research in mountain areas?

Yes > Al is going to be used to improve algorisms, such as the looking-up
table of cloud structure may be automatically prepared by radar profile.

e Question 2: What 3D and 4D remote sensing data is available or missing for
Natural Hazard Research in mountain areas?

Yes > GPM products already prepare 3D and 4D data and are distributed.



