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PBL Height/Depth

PBL height is a crucial parameter that describes
various processes affecting the PBL.

Global climatology of PBL is poorly established
due to lack of observations, esp. over the
oceans.

PBL top is often finely delineated: difficult to
model and hard to resolve with most remote
sensing observations.



Why GPS RO?

» Global, diurnal sampling
» All-weather profiling
» High vertical resolution (~ 100-200 m)
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Study Objectives

Develop a reasonable algorithm for determining PBL
height from GPS RO profiles

Validate algorithm
Construct global PBL height climatology

Compare with models (apply same algorithm!)



GPS RO: Introduction
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Validating WV retrievals (GPS/AIRS/RAOB)

Jul 2006 - Jan 2007; Solid lines: Median; Dashed lines: IQR/1.34896
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Algorithm

» Use specific humidity profile g(z) for more direct
comparison with models

» Define PBL top as height where dg/dz is minimum
(most negative)
Best when PBL is capped with strong inversion layer

» Caveats

Not truly global (high latitudes are excluded)

Ambiguous when no sharp transition occurs (e.g. deep
convective regions) or when multiple layers exist (surface
layers, residual layers)

Not all profiles reach the surface (height bias)



Depth Penetration (Open Loop)
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Comparison with RAOB

mean=1.05 km; std=1.71 km; corr=0.79 Humidity Gradient (mean=0.25 km; std=1.58 km; corr=0.87)
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Lxamples
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Comparison with ECMWF

2006-7 DJF ECMWF 10° x 10°; MEAN

2006-7 DJF GPS 10° x 10" (SM 1 km); MEAN

5
6ol ]
45
451 S
J 4
30} |
35
15 . i .
or Y i 25
A5 - - 2
30} 1 15
1
45} a
05
60 a
0
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Stan. Deviation Stan. Deviation ,
2 60l i ]
80l R i J | .
M Kl 1.8 s
45 [ K IS 45 o
L Na\& [k 16 2 1.6
(I |1 -l 30+
30 \ N b 14 1.4
NYIRE 15H -
15 7 ¥ - 12 12
I []
0 ; i 1 or g 1
I 7| o] B
N
-15H ) i 08 -15H B 08
06
06 30+ |
= HERERYR %h [ - iy
b ( 0.4 5l | .
45 b | 1y .
02 02
60 i -60 A

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 0 20 40 60 80 100 120 140 160 180 200 220 240 260 260 300 320 340 360

12



Height Distribution in NE Pacific

GPS/COSMIC (Smoothed 1km)
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Comparison at GPS sampling
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Pacific Cross Section Comparison

2006-7 DJF
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“Sharp” PBL Tops

Distribution of top 25 %-tile in humidity gradients at PBL height
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Summary
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GPS RO provides unique opportunities in sensing the
PBL

Moisture-based PBL height definition was proposed
and investigated.

Comparison with RAOB and ECMWEF shows potential
but certain issues need to be addressed:

Bias caused by profiles not reaching the surface

Robustness of local gradient approach: absence of well-
defined inversion layer, multiple sharp layers, small-scale
structures

Future work: algorithm refinement, validation (RAOB,
MISR, AIRS, CloudSat), extensive model comparisons



