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GNSS RO data

Water vapor accuracy compared with ground GNSS station and
Radiosonde with 1-hour and 150 km matching rule

COSMIC?2 - | " NRT| Satellite Radiosonde
COSMIC1 1 Mission # of points RMSE (mm)  # of points RMSE (mm)
TSX - ostProc
o COSMIC1 20097 3.0 5267 2.7
x| postProc
SPIRE - | COSMIC2 25388 3.7 5209 3.7
SACC - I TSX 13075 2.9 4764 2.7
S PAZ - C
3 WETOPC- 0 ) TDX 5469 3.1 1804 2.8
= METOPB - PAZ 3265 2.9 1075 2.6
©  METOPA - ~ postProc
METOPC 2778 2.9 663 2.6
KAMPSAT5 + postProc
GRACE - ~ postProc METOPB 18434 3.0 4782 2.9
GPSMET M METOPA 18206 3.0 4536 2.9
GEOOPT A |
CNOFS - [ KOMPASTS5 14658 2.9 5173 2.6
CHAMP - _
GRACE 4353 2.5 1459 2.2

1995 2000 2005 2010 2015 2020
Year 4
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Short-term trends in SSTA & PWV (2008-2023)
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RO observations

ENP 23%
WNP 31% r WNP 32%

9,699 Prof. 639 TCs
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tio trend in different

IXing ra
itudes

M

d

puaJl o1nel buixip

% / g/kg

O n
—
o O
I I

o0 o O

o AN M

o [

N

N

o

()

(o]0]

™ w

=

(e

()]

O

| -

(O]

(a

o

55//5///!//% /1

/
' Jl/ SN\ N /////////////

€909
dSM
dNM

_m

n_Zm_

50000

o
\\\jeqo
NN ////////// SANN N NSNS, / 1£9019
QVLI /////////// ///////////////////////.ym/ ] / &m;
NENAREETY /‘
2 AT
o /// NNAY  TEEREEAAL A // YN amien _m
wo /////////////////,/M/HN///////////////////////////// //l“&.,. NN\ N r ’A<Z
SN N
Y, /// PR L R e 5/2??4// dNd
o < N O O O < | N O
SRR RTINS
w>) sapnil E €
(W) spninv £ £
o @
o i

Mixing ratio trend in g/kg per yr
(left) and percentage (right)

over the ENP, NA, SI, WNP, WSP,
and Global scales. The cross
statistically significant above
according to a Wald’s t test on
the linear regression result.

shadow denotes the trend is
the 90% confidence level



TC water vapor trend @ 1.6-3.0 km (different bands & basins)

A Different distance bands
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Significant increase trend of water vapor (1.6-3.0 km)
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TC PWV & TP trend (different bands)
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TC PWV & TP trend (different bands & basins)

30°N Year: 2008; Category 1-5; Radius [0- 200]{”‘ N=41; Unit: kg/m? 30°N Year: 2008; Category 1-5; Radius [0-200] km; N=41; Unit: kg/m?
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Pacific Ocean and North Atlantic Ocean

Radial basis function (RBF) TC PWV/TP map at bands over North
Interpolation (5°x5°) ifi

S0 = Y h(IX-Xi), XeRd
i=1

s(X) is the interpolant
A, is the coefficients for the RBF ¢(||X — X;||)
which can be simplified as ¢(r)

o(r) =r, Linear RBF function

2008 2023 vyear
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TC water vapor trend (different bands)
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TC total precipitation trend (different bands)
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Conclusion

Q Globally, the SST increases by 0.02 °C per year, and water vapor increases by
0.05 mm per year.

A TC Mixing ratio @ 1.6-3.0 km increases by 0.03 g/kg per year (7.8% per year) ,
correspondingly.

Q TC Water vapor @ 1.6-3.0 km increases by ~12% for 1-°C increase in air
temperature

1 Changes of TC total precipitation is not consistent with the change of water
vapor.
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# of observations

GNSS RO data properties (backup)
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GNSS RO data processing (backup)
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TC PWV trend

Legend
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