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Rainfall duration vs. Maximum accumulated rainfall
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Bangladesh Floods

» Devastating monsoon roods occur frequently in
Bangladesh & | |
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Figure 4.7 Extent of flood-affected areas in Bangladesh, 1954-2004.

Sources: BWDB (1991a, 1998a, n.d.[a]). Hofer and Messerli, 2006



Floods and Rice Production

» After severe floods, rice production increases

» Fertilization of Soil over Bangladesh
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Fig. 4. The inter-annual variation of rice production

and flood affected area from 1947 to 2000[ Asada et al., 2005 ]




Northeastern India Project

» The largest amount of rainfall in the world in the
Northeastern region of Indian Subcontinent.
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» This rainfall benefits people as water resources for
agricultural product, drinking water, etc.

» However, the excess rainfall sometimes causes disaster,
like serious flood.



The History of Our field research

1987 Flood(JSPS)

1991 “Killer”Cyclone(JSPS)
1992-1994 Flood( JICA)

1996 Tornado in Tangail (private)

1995-1997 Flood and Cyclone(JSPS)

1999-2001  Flood(JSPS)

2000-2002 Flood(JICA)

2000-2002 Summer Monsoon(JSPS)

2002-2007 Infectious Diseases(KAGI21, DPRI)

2005-2007 Heavy rainfall monitoring(JEPP,GEOSS)
2006-2008 Brahmaputra River and Rural development (JSPS)
2006-2008 Infectious diseases(JSPS)

2007 Cyclone “Sidr”(JSPS)

2006-2015 MAHASRI Project

2014-2018 Data Rescue (JSPS)

2016-2018 TRMM Validation by Raingauge Network (JAXA)



Time scales of disturbances

» Characteristic Time Scales
Climate Change

Interannual variation

4

4

» Seasonal variation

» Intraseasonal variation
4

Diurnal variation

» Phenomena
» Monsoon River Floods, Active/Break Cycle
» Premonsoon: Tornado, Nor-wester

» Cyclone



Observation Network

NORTH EASTERN INDIA, BHUTAN AND RANGLADISTI
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Ratio of rainfall rank
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Regional differences upon
the seasonal transition of mean- pentad preC|p|tat|on

1 Nagpur{Maharashtra, india)
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Monsoon TRMM NSR Climatology
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Rainfall estimation

» IMD Gridded Rainfall (0.25deg x 0.25deg), 1901 -

» Based on raingauge observations
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Accuracy of rainfall gridded data

» Averaged number of observation in each grid

» Data is created by interpolation and extrapolation

- 1000
900
800
700
600
500
400
300
200
100

__ Emmmm




MERBRIRIEN ISR TEI7 oY T NRBRTFRT—4A—X

database for Policy Decision making for Future climate change (d4PDF)
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Annual rain in d4pdf climatic model

» Local maximum of annual rain at Meghalaya, but weak

» Resolution is too low (60km)




Topography in d4pdf model

» Real height of Meghalaya Plateau: 2,000 m

» Height in d4pdf model: below 500 m
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Annual rainfall variation in d4pdf




d4pdf Climatology

» Climatological Annual Variation of Daily Rainfall
» Cherrapunjee, Dhaka, Himalaya, VW-Ghats
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How TRMM /PR is reliable?

» TRMM/GPM observation is highly useful and reliable in
many areas

» We validated TRMM/PR estimation using our raingauge
network covering NE Indian subcontinent

» We detected severe underestimation of rainfall in
Meghalaya and Sylhet area.



We Published Results in SOLA

» Validation of TRMM/PR by R-G Network in NE India
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TRMM-2A25(V7) dataset

» Sun async., 36N-36S,402.5km
» TRMM-PR

» Precipitation Radar
» Swath: 247km

» Resolution: Skm
» vertical 250m(0-20km)

» TRMM 2A25(V7) |
» Renovation of algorithms for
vertical rain profile (V6—V7)
. . CERES
» rain, surface rain were utilized. Sy e



Review:

TRMM/RG comparison [T

» Amitai et al. (2012/]H)
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Review:

TRMM /RG comparison

» Seto et al. (2013)
» JMA |-minute, |0-minute
» TRMM 2A25 near surface rain
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Radar observation and limitation

» Radar reflectivity (z) and rainfall estimation (R)

» Ris not a function only of z. Dependency of R on z (z-R
relationship) changes due to many factors associated with drop
size distribution and some other.

» For examples, drop size distribution changes regarding the
cloud type (stratified, convective, cold, warm, ...), seasons, and
geographical regions.

» We should change the z-R relationship for different cloud type,
season, and locations, determining the drop size distribution in
each case. However, in many cases, we can not determine DSD
only from observable parameters.

» Other information on DSD have to be given by different
empirical studies.

» Errors can be detected from the comparison with raingauges.

_______________________________________________________________________________________________ However, ...




Temporal Resolution of Raingauge

» Temporal resolution of tipping bucket raingauge (0.5 mm
bucket size) rainfall estimation corresponds with the
tipping interval. That is, it depends on averaged rainfall
intensity of a time scale of tipping interval.

» Tipping interval:
For | mm/hr -> 30 minutes
For 3 mm/hr -> 10 minutes
For 6 mm/hr -> 5 minutes
For 30 mm/hr -> | minute
For 60 mm/hr -> 30 seconds

For 180 mm/hr -> 10 seconds



Raingauge and FOV of TRMM radar

» Space-time diagram of raingauge and radar observation
space
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Raingauge and FOV of TRMM radar

» Space-time diagram of raingauge and radar observation

space
~—almost instantaneous
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Raingauge and FOV of TRMM radar

» Space-time diagram of raingauge and radar observation

space
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Raingauge and FOV of TRMM radar

» Schematic image of radar FOV and temporal coverage of
raingauge observation

time

If the temporal resolution of
raingauge observation can practically
be regarded as zero, as like that of
radar observation,

the raingauge temporal resolution is
enough shorter than the time scale
of typical rainfall variation,




Raingauge and FOV of TRMM radar

» Schematic image of radar FOV and temporal coverage of
raingauge observation

time

observation Rg should correspond
with the model: Rt=Rg(X).

\I /
space (X)

radar estimation Rt and raingauge J




Raingauge and FOV of TRMM radar

» Schematic image of radar FOV and temporal coverage of
raingauge observation

A

time

observation Rg should correspond
with the model: Rt=Rg(X).

radar estimation Rt and raingauge J

which would be nicely reproduced by

Problem is how rainfall intensity R(X),
Rg(X), distributing in FOV.

space (X)



Raingauge and FOV of TRMM radar

» Schematic image of radar FOV and temporal coverage of
raingauge observation

P df
time P

observation Rg should correspond
with the model: Rt=Rg(X).

radar estimation Rt and raingauge J

which should be well observed by
Rg(X), distributing in FOV.

Problem is how rainfall intensity R(X),J

space (X)



Hypothesis to be rejected

» Definition:
» Rt:TRMM observation of rainfall

» Rg: matchup raingauge observation estimated by tipping
occurrence frequency for specific time window 2At (we used 5
minutes (300 seconds) in this paper)

» We evaluate the difference, d=Rt-Rg, for matchups.

» all matchups / matchups for specific areas / matchups for
specific ranges of Rt values, or other criteria

» Confidence interval of d should include {0}.

» Otherwise, we conclude that Rt overestimates or
underestimates real rainfall intensity.



Confidence interval of Rt-Rg

» Percentile method of bootstrap test (Efron 1979) was
utilized in the present study
» Start from samples {di|i=1, 2, ..., n},Ave({di}).
» We make B resamples {dj|j=abl, ab2, ...,abn}b (b=1,2, ..., B)

abi is determined by sampling with replacements.
Here we calculated Ave({dj})b for B=10,000.

» An interval defined by 2.5 and 97.5 percentiles of calculated
Ave({dj})b is defined as the 95% confidence interval.That by 0.5
and 99.5 percentiles is 99% confidence interval.



RG network in NE Indian subcontinent

» We conducted direct >
TRMM validation using
37 raingauges.

» They are Installed fron¥
2004 and continued up
to now.

» We obtained 29,172 *
matchups including
2,245 rainy cases.




Data Availability of Raingauges
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List of raingauges

station location observation period matchups number of
“E/°N from-to rainy/all  data gaps
Assam Brahmaputra

Moridhal 27.53°N /94.60°E 7 Jul 2006-1 Mar 2012 105/1044 2
Tinskia 27.50°N/95.36°E 19 Feb 2007-5 Jun 2011 55/633 2
Sankardev 27.08°N/93.84°E 9 Jul 2006-1 Mar 2012 85/1083 1
Teok 26.84°N /94.46°E 3 Mar 2008-17 Feb 2011 38/551 1
Tezpur 26.70°N /92.84°E 26 May 2006-4 May 2011 60/766 4
Nalbari 26.44°N/91.44°E 20 Jul 2006-5 Mar 2012 A47/797 3
Kokrajhar 26.40°N/90.28°E 5 Mar 2008-5 Mar 2012 33/536 2
Nagaon 26.36°N /92.69°E 27 May 2006-29 Feb 2012 47/699 2
Goalpara 26.16°N /90.63°E 25 Jun 2006-4 Mar 2012 H8/836 2
Guwahati 26.15°N/91.66°E 17 Mar 2006-10 Feb 2013 63/1257 1
Diphu 25.84°N/93.42°E 30 Jun 2006-23 Feb 2010 15/366 2
Lumding 25.75°N /93.18°E 1 Jul 2006-4 Mar 2012 32/657 2



List of raingauges

station location observation period matchups number of
°E/°N from-to rainy/all  data gaps
Meghalaya
Pynursla 25.31°N/91.90°E 15 Jun 2006-4 Jun 2012 97/960 1
Amlarem 25.29°N/92.12°E 11 Apr 2006-7 Aug 2008 49/399 1
Mawsynram 25.29°N /91.58°E 23 May 2006-11 Oct 2012 119/1030 1

Cherrapunjee  25.27°N/91.72°E 18 Apr 2006-7 Nov 2012 108/793
Thangkharang 25.21°N/91.72°E 15 Nov 2006-8 Mar 2012 82 /749
Nongtalang 25.21°N/92.07°E 29 May 2009-16 Mar 2011  37/301

o o Ut



List of raingauges

station location observation period matchups number of
°E/°N from-to rainy/all  data gaps
Sylhet-Barak

Jaflong 25.18°N/92.02°E 6 Mar 2007-9 Mar 2012 88/757 1
Haflong 25.17°N/93.02°E 7 Aug 2006-5 Sep 2010 32/374 2
Bulaganj 25.14°N/91.75°E 11 May 2006-11 Mar 2012  99/972 1
Jaintiapur 25.14°N/92.13°E 9 May 2006-9 Mar 2012 107/899 1
Chhatak 25.04°N/91.67°E 10 Mar 2006-10 Mar 2012 92/1019 0
Sylhet Airport  24.96°N/91.87°E 9 Mar 2007-11 Mar 2012 62/825 1
Sylhet 24.91°N/91.88°E 11 May 2006-11 Mar 2012 80/812 2
Hailakandi 24.69°N/92.57°E 9 Aug 2006-30 Jun 2011 31/509 2
Juri 24.64°N/92.16°E 11 Mar 2006-8 Mar 2007 8/163 0
Kulaura 24.53°N /92.03°E 8 Mar 2007-18 Mar 2011 39/663 1
Rajnagar 24.52°N /91.85°E 10 May 2006-11 Mar 2012  67/971 0



List of raingauges

station location observation period matchups number of
°E/°N from-to rainy/all  data gaps
Bengal Plain
Dinajpur 25.65°N /88.65°E 1 Mar 2005-8 Mar 2012 A7/1112 3
Mymensingh 24.73°N/90.43°E 2 Aug 2004-9 Mar 2012 62/1296 1
Habigan] 24.41°N/91.43°E 7 Mar 2007-10 Mar 2012 44/654 1
Rajshahi 24.36°N /88.65°E 11 Aug 2004-7 Mar 2012 52/1259 1
Srimangal 24.30°N/91.74°E 7 Mar 2007-6 Sep 2011 46/685 1
Dhaka 23.78°N /90.38°E 15 Aug 2004-19 Mar 2013 67/1415 1
Chittagong 22.35°N/91.81°E 4 Aug 2004-10 Mar 2012 79/1190 1



» TRMM data
» TRMM-2A25(V7) 1998-2013 . At 7

» Swath passes over RG almost once a day. X tk x—x—>5
- 0
» Rainfall amount estimation
» Cases when the FOV passed over the area within 3.5kmradius
are analyzed.

» RG tipping events within the 2At seconds (At=150s) centered
by the scanning time t; are counted.

» Considering the rain drop descending time, a lag 7 was applied
for the estimation (Amitai et al. 2012).

» Rain intensity (mm/h) was estimated and compared.



CFB Height and Time Lag

» Time lag is expected . B . %
between the TRMM/PR and® | N\ | ,
raingauge observations. "/ }xfff\(

if we consider appropriate

» Rt and Rg must best match === (( CREE
time lag of Rg behind Rt.

Clutter Free Bottom (CFB) height
A I

» We calculate the correlation
coefficient between Rg and 1,259m ground clutter
Rt with different lags.




Matching with lags

» Some become better, some become worse ...

» But it improved if we consider time lag At=300 sec
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Detection of the Best Lag
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Full calculation -10hour — 10hour lag
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and TRMM (R)

Raingauge (R))




Rg-Rt Diagram for Premonsoon & Monsoon

» Premonsoon (Apr.-May): No significant difference

» Monsoon (Jun.-Sep.): Significant underestimation

premonsoon LA monsoon POV
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Summary of results

Table 1. List of statistics for the matchups between TRMM/PR NSR and raingauge over four subregions
for monsoon and premonsoon seasons. The bias ratio 7 and its 99% and 95% bootstrap confidence inter-
vals, which were identified by 0.5, 2.5, 97.5 and 99.5 percentiles, were tabulated. Statistically significant
bias ratios at 95% and 99% confidence levels were indicated by italic and bold faces, respectively.

subregion 0.5% 2.5% average 97.5% 99.5% bias ratio
premonsoon
Assam Brahmaputra 0.011 0.028 0.083 0.141 0.162 49.4%"°
Meghalaya —0.517 —0.381 —0.026 0.300 0.403 —2.9%
Sylhet-Barak —0.066 —0.032 0.068 0.163 0.198 24.2%
Bengal Plain —0.001 0.009 0.041 0.073 0.083 57.0%"
all —0.037 —0.014 0.051 0.111 0.127 17.66%
monsoon

Assam Brahmaputra —0.159 —0.132 —0.059 0.011 0.033 —13.8%
Meghalaya —1.701 —1.584 —1.205 —0.844 —0.752 —51.3%
Sylhet-Barak —0.609 —0.543 —0.363 —0.202 —0.154 -35.2%
Bengal Plain —0.172 —0.132 —0.031 0.056 0.084 —8.1%
all —0.428 —0.398 —0.314 —0.236 —0.212 —35.7%

* not significant for D = 2.5 km case.
® not significant for r = 360 seconds case.



Rg-Rt Diagram for Premonsoon & Monsoon

» Premonsoon (Apr.-May): No significant difference

» Monsoon (Jun.-Sep.): Significant underestimation

premonsoon monsoon
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Locations and Season of Underestimate

» Larger negative bias ratio (=(Rt-Rg)/I79) were found over
Meghalaya and Sylhet-Barak region in monsoon season

(a) premonsoon (b) monsoon
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24’ 24’

20°




Underestimation of TRMM /PR

» Bias Ratio: Meghalaya: -51.3%, Sylhet-Barak: -35.2%
» Significant at 99% Confidence Level

» 2-20 mm/h (TRMM/PR)
» Weak rainfall (especiallyNghalaya)

(a) Meghalaya

' —_ L
oo O,
T

11— S
10 (b) Sylht-Barak r——3529 -

Partial Bias Ratio (%)
o




Underestimation and Rainfall Type

» Meghalaya: Stratiform cloud, No rain detected cases
» Sylhet-Barak: Convective cloud

10 | I | 1 1 | |
Meghalaya
S5 Sylhet-Barak
S -
o 5t
©
oc 10 +
S
o 19+
20+ |
25Im, | |
-88 100 120 130 152 200 210 300

Rain Type



GSMaP

Shige et al. (2013)

JRA-25
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Disdrometer Observation Project

» Disdrometers were installed on the Meghalaya Plateau
» Observation started in this May

26°

92°

26°

Solar Power,
[ Parcivel-2 ] - Self-sustainable

AAAAAAAAA




First Result of Disdrometer Observation

» Three visits to observatories
» May 2017

Installation of Disdrometer and Raingauge
» Aug. 2017
Data acquisition

» Nov.2017

Data acquisition

Decision to continue observation

» Planned visit
» Mar.2018

Data acquisition



Dm [mm]

Rain Intensity-Diameter (D, ) Diagram

» Heavy Rain Cases:

» 8Aug. (236 mm), | | Aug. (237.5 mm), 14 Aug. (1 18 mm)
» Target for Comparison: 2| Oct 2017 (377.5 mm)

3-5 Ll I I

"20171021a.txt" using 1:2  +

Hpgk&E 377.5 mm

0.5 1 1 1 1

40 50 60 70
RAIN INTENSITY [mm/h]

100

2] Oct.2017

Steady rainfall up to 100 mm/hr
associated with cyclonic system was
located over the Bengal Plain.

As the rain intensity-diameter
relationship is stable in this case, we
selected this case for a target of
comparison.
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Rain Intensity-Diameter Diagram

» Heavy Rain Cases:
» 8Aug. (236 mm), | | Aug. (237.5 mm), 14 Aug. (1 18 mm)

> Target for Comparison: 2| Oct 2017

3.5
"20171021a.txt" using 1 2 4
x % "20170808a.txt" using 1:2  x
3r X,
X
X
25 & X
X
2 |
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1§
0.5 HBgKE 236.0 mm
0 L 1 1 L
40 60 80 100 120

RAIN INTENSITY [mm/h]



Dm [mm]

Rain Intensity-Diameter Diagram

» Heavy Rain Cases:
» 8Aug. (236 mm), | | Aug. (237.5 mm), 14 Aug. (1 18 mm)

» Target for Comparison: 2|1 Oct 2017

3.5 T

"20171021a.txt" using 1:2  +
"20170811a.txt" using 1:2 f

3"

25 r

2

Hpg/k&E 237.5 mm

0 10 20 30 40 50 60 70 80 90 100
RAIN INTENSITY [mm/h]
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Rain Intensity-Diameter Diagram

» Heavy Rain Cases:
» 8Aug. (236 mm), | | Aug. (237.5 mm), 14 Aug. (1 8 mm)

» Target for Comparison: 2|1 Oct 2017

3-5 1 1 T 1
"20171021a.ixt" using 1:2  +
"20170814a.txt" using 1:2  x
3+ ® i
Be  oou
b Lok Y S
i o $§ PP
25 §§ ++x x % X
‘\ x*)?< £ " x*& >+< X X
g >< ol x % " X
2 );(x‘% % % Xx
1.5
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New Raingauges to Find TRMM Peaks

» Estimation of Rainfall in the Southern Slope of the

Meghalaya Plateau with TRMM 2A25 NSR

TRMM NSR: Underestimate ?
Where is the Center of the World Record Rainfall over Meghalaya!?

Going down to Valleys??




Alvareen (2015)

Valleys and TRMM

» Deep Dissected Valleys in
the Southern Side of
Plateau

asal Wil

TRMM Pixels



4 25°12'56.4'N 91°47'53.8°E )
i S~ 2OENGSHNONG,

P = v — ) : 3 \ B 7 S
l 25.21566N, 91.79829E ~—— X S == 3 A 8 By 4 Vhie Ny , a}j!
] KHLIEHSHNONG > L Pl X X v " & ol % ‘ & /

} g : - , - <

=4

smal

e’

1 Vil

ege

Tmar'§ s
e

Umniuh-

—_- >



» Successfully directly validated the TRMM-2A25 NSR using
tipping bucket raingauge network.

» TRMM-2A25 NSR underestimate monsoon rainfall over
the Meghalaya Plateau and Sylhet-Barak regions.

» Due to
» Misdetection of shallow rain cloud?

» Further Comparisons ... ?

» We can expect additional information from further
comparisons

Ambient Temperature/Humidity/VWater Vapor Flux, Echo Top Height,
TRMM Version 6 vs 7 ...

» Disdrometer may give us some other information
» New Raingauges are installed in the valley






PostMAHASRI is now under planning

» New GEWEX RHP covering Asian monsoon region

GEWEX REGIONAL HYDROCLIMATE PROJECTS

Baltic Sea Experiment
Mackenzie GEWEX (BALTEX) Northern Eurasia Earth
Studies (MAGS) Science Partnership
(NEESPD

Saskatchewan River
Basin (SRB)

-

. GEWEX Asia Monsoon
L - H =

North American Water Experiments (GAME)

Program (NAWP)

s 2 7
< < O
DL o
/_.,.*. *etc-.:@“ )
- — N
HYdrological cycle.in the ; \“:‘&*»'

Mediterranean EXperiment 2 )

Monsoon Asian Hydro-
Atmosphere Science
Research and
prediction Initiative
(MAHASRD

Climate Prediction =
Program for the Americas

-, (CPPA)
,/o ; ‘A ‘ !, : -
//// y "‘
Large Scale Biosphere- African Mo e ‘"m\
*. Atmosphere Experime M It'd'rlo?r:' ns:onl ‘ W L S
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(LBA) ‘*‘ . - (LVB) . \\." g
B Current RHP's - ™ La Plata Basin " "Ozewex"

7//; Former RHP's
I Prospective RHP's

(LPB) .
Murray-Darling Basin b’ .
(MDB)




WCRP / G

LW




WCRP Grand Challenges

Melting Ice and Global Consequences
Clouds, Circulation and Climate Sensitivity
Carbon Feedbacks in the Climate System

Weather and Climate Extremes

» Are existing observations sufficient to underpin the assessment of
extremes!

» What are the relative roles of large-scale, regional and local scale processes,
as well as their interactions, for the formation of extremes!?

» Are models able to reliably simulate extremes and their changes, and how
can this be evaluated and improved?

» What are the contributors to observed extreme events and to changes in
the frequency and intensity of the observed extremes!?

» Water for the Food Baskets of the World
» Regional Sea-Level Change and Coastal Impacts
» Near-term Climate Prediction



Next 5 to 10 years

GEWEX Science Questions (2013)

» Observations and Predictions of Precipitation:

» How can we better understand and predict precipitation variability
and changes!?

» Global Water Resource Systems:

» How do changes in land surface and hydrology influence past and
future changes in water availability and security?

» Changes in Extremes:

» How does a warming world affect climate extremes, esp. droughts,
floods, and heat waves, and how do land area processes, in particular,
contribute?

» Water and Energy Cycles and Processes:

» How can understanding of the effects and uncertainties of water
and energy exchanges in the current and changing climate be
improved and conveyed!?



GDAP

mnmw 1

Hydrological o Vi
@i’ ASS Cyce

Atmosphcri proasus

IIIIII

(—Cld?—\




GHP Structure

Regional \
: 4 . Cross-cut
Hydroclimate ;
: Y Projects
Projects

Global Data
Centers

Gl'“) (Courtesy of Prof. Jason Evans, Co-ohairofGHP)m



RHP Status

Active in 4 continents:

Europe: HymEx (2010-2020) ======> High-impact weather events, societal response
Baltic Earth (2016-) ======> Sea and land changes, biogeochemical processes

Australia: OzyWex (2015-) =======> Water and energy cycle in Australia

Africa: HyVic (2015-2024) ========> Hydroclimatic variability over Lake Victoria basin

North America: CCRN (2014-2018) => Cryospheric, ecological, hydrological interactions
Recently finished:

Asia: MAHASRI (2007-2016) ======> Asian Monsoon

Eurasia: NEESPI (2004-2015) =====> Northern Eurasian climate-ecosystem-societal interac
Prospective:

Europe: PannEx (end 20177?) =====> Agronomy, air quality, sustainability & water mgnt
In discussion: e

Exploring possibilites
in the Americas and Asia. =" ™=

New North American
Woaker Retatod MM

Food Baske! Reglons
Current RHPs

Prospective RHPs

GI'IP (Courtesy of Prof. Jason Evans&,&tb-chair of GHP)
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Coast Line and Water Budget

» Mori et al. (2004), Ogino et al. (2016,2017) el sl A
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Pre-monsoon Dry Line over Bangladesh
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PJ pattern, ENSO-Monsoon, IPOC

» Indian-Pacific Ocean Combined feedback mode
» SST anom.=>Easterly anom.=Reduction of WS=SST anomaly

N
(@) 10°-20°N anomalies EJL,_E

& OND
40°N —3 3 ) . s am
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R v iv
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» How is land mass impact!? 1 3e20m 0,0

» Is it only passive!
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Mass: Boundary Layer->Tibetan High
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Drafting Science Plan of Post-MAHASRI

» Internaional PostMAHASRI Workshop (15-16 Mar, Tokyo)
» Science Steering Group (SSG)

» GEWEX Conference
» 6-11 May 2018 @Canmore/Canada

» JpGU session on 20 May 2018

» Submission of proposal of new RHP to WCRP SSG
» Nov.2018?



Thank you!






Research Proposal

» Estimation of Rainfall in the Southern Slope of the
Meghalaya Plateau with TRMM 2A25 NSR
TRMM NSR: Underestimate !

Where is the Center of the World Record Rainfall over Meghalaya!?
Going down to Valleys??
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Alvareen (2015)

Valleys and TRMM

» Deep Dissected Valleys in
the Southern Side of
Plateau

asal Wil

TRMM Pixels
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Comparison with Surface Radar System
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Kirstetter et al. (2013)

» Comparison TRMM Ver. 6 and 7
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» TRMM 2A25 surface rainZNEAS > FRIEEHE & LLER
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TRMM-2A25(V7) dataset

» Sun async., 36N-36S,402.5km
» TRMM-PR

» Precipitation Radar
» Swath: 247km
» Resolution: 5km

» vertical 250m(0-20km)
» TRMM 2A25(V7)

» Renovation of algorithms for
vertical rain profile (V6—V7)

Lightn

. . CERES
» Rain, near surface_rain (NSR) e



Monsoon TRMM NSR Climatology
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Raingauge Network in NE India
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How much 1s the world record?

26,461 mm @Cherrapunjee
( August 1860 — July 1861 )

9,360 mm @Cherrapunjee
(July 1861)

s e L s

Observation field at IMD, Cherrapunji(2006)



Annual rainfall (1901-2006)
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Interannual variation of rainy days (1902-2005)

more than 300 mm more than 100 mm
45 -
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TRMM-2A25(V7) dataset

» TRMM

» ANFZIERIHA-36N-365402.5km
» TRMM-PR

» BERIL—4 —

» EAINE$9247km

» R E£95km

» $ATE 73 fiZHE250m(0-20km)

» TRMM-PR(V7)
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Premonsoon Climatology (TRMM-2A25)
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Monsoon Climatology (TRMM-2A25)
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MEHOME TOTRMMAIE(E(6-9 A)

» Cherrapunjee 3680mm
> Cherrapun]eeﬂ)iﬁﬁ 67| Omm
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Monsoon Climatology (TRMM-PR)
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Cherrapunjee RG vs. TRMM 2A25

» RG-5min total vs. TRMM 0.l deg rect. average
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Cherrapunjee RG vs. TRMM-2A25

» RG-5min total vs. TRMM 0.l deg rect. average

Scat. RG(5min) vs. TRMM (-No. 231) N Acc. RG(5min) vs. TRMM
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» BENTHLERKMNBEMT S
» 3000m — 2000m
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» CherrapunjeeDFRE&T ETRMMLEER
» ZEfE/NF—2
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