Forecasting Tools Developed at
the WPC International Desks

By José Manuel Galvez

30 September 2025
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Six Forecasting Tools have been developed since 2013
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The first was the Galvez-Davison Index (GDI)

Tool Application Desired Main Aspects Described Authors and year
Galvez-Davison Quantitative Precipitation Forecasting » Convective instability for tropical « José Galvez (WPC)
: ; : . : 2013
Index (GDI) (QPF) in the tropics and subtropics and subtropical convection « Mike Davison (WPC)
GDI APPLICATIONS

The GDI highlights:

m Excessive Rainfall Forecasting.

a Planning of Flight Routes in Aviation. (1) Heat and moisture availability at and below 500 hPa.

= Impactful Weather System Detection. (2) Stabilizing impacts of mid-level ridges.

. :"p‘,cat\ff[orze S:_Ud“re’“”aws's' (3) Stabilizing and drying impacts of temperature

m |fopica ave tracking. . . a a .

m Detection of environments for the formation of INVersions In trade Wlnd reglmes’

Mesoscale Convective Systems (MCS). T :
% (2) Stabilizing impact of
@ @ warm mid-level ridges.

Cooler

Less stable
(3) Stabilizing and dry air
Trade wind inversion entrainment in trade wind
Dry air entrainment. temperature inversions.

and stabilization’

(1) Heat and moisture availability

= in the 950-500hPa column
GDI INTERF

Shallow Con
N I 1 F

+5 +15 +25 +35 +45 2 /2 4




The GDI is available in many places!

US NWS Coded by International Coded by many private
AWIPS NAWIPS OHEEE DT S companies using different
Mexico NWS models, including ECMWF AIFS

hliice GDI (Galvez-Davison Index)

Used in the AWC e

COMET Training Module

20N 7"

GDI TRAINING MODULE AT COMET-METED

3D Model of the GDI,

key weather systems

and convection __
= S 7

B \ g %%
15°N P ) A

¢ CONAGUA “'\ SMN
10°N e 2 =
120°W  115°W  110°W  105°W  100°W  95°W

Brazil NWS, internally

Research:
17 published articles

Source: COMET Meted
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Galvez-Davison

De

veloped

Main Aspects Described

* Convective instability for tropical

Authors and year

* José Galvez (WPC)

Quantitative Precipitation Forecasting
(QPF) in the tropics and subtropics

Index (GDI) and subtropical convection « Mike Davison (WPC)

* José Galvez (WPC)
* Néstor Santayana
(INUMET, Uruguay NWS)

Severe and Hail

Environments
(GRO2T)

* General risk for severity
* Specific risk for hail
* Upper and low-level jet dynamics

Severe weather forecasting in
subtropical and mid-latitudes of
South America, emphasis on hail

* GDl instability
* Dynamics that stimulate or limit the
utilization of GDI to form convection

* José Galvez (WPC)

Quantitative Precipitation Forecasting
(QPF) in the tropics and subtropics

GDI and Dynamics
(GDID)

* Height+strength of lowest stable layer
* Dry air entrainment potential
* Mid-level support

Trade Wind Inversion « José Galvez (WPC)
Characterization

(TWIN)

Vertical development and structure
oftrade wind regime convection

Front and Airmass

Characterization
(FRAM)

* Airmass thermal and moisture aspects
* Airmass gradients
* Position of surface fronts and shear lines

* José Galvez (WPC)

Surface boundary detection with
emphasis on fronts

* Position and propagation of waves
propagating in trade wind regimes

* Convective aspects of waves

* Dynamical aspects of waves

* José Galvez (WPCQC) 2023

Contributions from Gabriela Chinchilla,
Andrew Levine, Jay Alamo, Bonnie
Castellanos and Shamal Clarke

Tropical Wave
Tracking and
Characterization
(TROPW)

Tropical wave detection,
tracking and characterization




Forecasting Tool work during my current WPC appointment

(1) Recoded each tool, to aid with their replication in other platforms.
» Created specific variables for each algorithm.
* Improved the documentation inside and outside the code.

(2) Improved four algorithms: calculations and visualization
» GDID: Reverted to the GDI, and optimized the graphics and thresholds plotted.
« TROPW: Optimized computation and visuals.
« TWIN: Optimized computation and visuals.

« FRAM: Modified calculations to better capture airmass gradients with improved mathematical
robustness. Integrated low-level moisture flux for clearer boundary detection, upgraded visuals, and
expanded domain coverage (e.g., Easter Island and fronts affecting Brazil and the United States).

(3) Developed legends for all algorithms and implemented them online.
(4) Optimized the operational flow and implemented it.

(5) Improved the website and online information about applications of each tool.
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Current Access to the Forecasting Tools

> G % wpcncepnoaagov/interational/wng/ (1) Online via https://www.wpc.ncep.noaa.gov/international/wng/

National Weather 80
Weather Prediction Ce
Site Map N e,

Caribbean-Central America Domain

o

‘DOC NOAA NWS | NCEP Centers: AWC CPC EMC NCO NHC OPC SPC SWPC WPC

Search WPC

T - WPC International Desks Forecasting Algorithms Forecasting Tool Currently Available GFS00Z GFS122
Intl Desks Home Updated daily with operational 1° GFS and Wingridds V5

Tropical Desk
Forecast Discussion
QPF Charts
PR Weekly Discussion

Access to the WPC International Desks Forecasting Tools

Click on

to ac

domain

5 the tools

South American Desk
QPF Charts
Forecast Discussion

Trade Wind Inversion Characteriza
NQ un nd

Caribbean and [

L. .
¥y Central America
Forecasting Tools XxHAO® ) XHAO®

Model Guidance

Desk Fest Algorithms Mexico and -
Galvez-Davison Index .
Etordliints the United States iy ver
o TWIN Algorithm Legend
Tﬁ:ls':::f Forecasting Tools e <
CrricuLn % GévezDavison Index and Dynamics i ~ Severe Weather and Hail Environments - GRO2T.CMD
wr:,'g'&%mpe,::cies W Trade Wind Inversion Characterization & ¥ R hi hts ith 1 fi i E -‘:;’::::J
Guides fo‘;;’ellq:l: A Severe Weather and Hail Environments \ Tropical South America - S
Software Wingridds = s .. o D7 iy
9 @ Front and Airmass Characterization T * { Cyclonic Curvature Relative Vorticity Potzmial Vorticityin  Gélvez-Davison Index Moisture flux
e v . J, { o ie the 320-325°K GDI) [Dimensionless| convergence in the
Contributions @ Tropical Wave Tracking [nithe 850:500 hialEeyeriic <] Isentropic Surfaces (CDDEE 925-700 hPa Layer
Research by Fellows | [PVU = 10K m?kg' 5] 45 [10*kgm? s1]
» ribl n, il n perz tl ~
Staff and Visitors » GRO2T Algorithm Legend . ; n mﬂmmn ;4;::“0" ‘
Staff )
Stincas i Front and Airmass Characterization Algorithm - FRAM.CMD
Distinguished Vi A enti d ainm different ch Flow: 850-700 hPa averaged winds [k 5
Contact Us X B —— v pend 0
About Our Site
About Our Products o
*AO $
Extratropical South America
and the southeast Pacific I Canpnean

The map grants access to four domains with forecast loops that cover 6 days into the future. The
loops are generated with diagnostic forecasting tools developed at the WPC International Desks
using 1° GFS data. Many thanks to Jeff Krob, for developing idds to a level that made this
possible.

(3) Click on a Forecasting Tool

Note: These products are forecast tools, not official forecasts.
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Backup

https://www.drjosemanuelgalvez.com/tools/

O ﬁ www.drjosemanuelgalvez.com/tools/

Back to the main website

Forecasting Tools developed by José Manuel Galvez and collaborators
during his tenure at the WPC International Desks

This website hosts operational output of the forecasting tools developed by José Manuel
Galvez and collaborators during work at the WPC International Desks. Please click on any
domain to access today's GFS Model forecasts.

Dominios Disponibles (Domains Available)

GDID
Indice Galvez-Davison y Dinamica
(Galvez-D: Index and Bynamics)

FRAM
Frentes y Caracterizacion de Masas de Aire
(Fronts and Airmass Characterization)

n
TWIN

Caracterizacion de la Inversion de los Alisios
(Trade Wind Inversion Charaeterization)

TROPW GRO2T
Seguimiento de Ondas Tropicales Ambientes de Granizo y Tiempo Severo
(Hail and Severe Weather Environments)

I have created 18 operational domains that are baclups to the tools that are published
operationally in NOAA's website. The tools I implemented use 00UTC 0.5-degree GFS
Model Output. Note that there is room for occasional interruptions since the operational
system has been implemented in my personal laptop.
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Let’s dive into the Forecasting Tools!
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Galvez-Davison Index and Dynamics (GDID)

Thermodynamic indices describe the static environment, but
need to be used in combination with dynamics to understand
how the atmosphere might interact with such environments.

GDID was created to aid with the interpretation of
atmospheric dynamics that might enhance of limit the ability

of the atmosphere of benefiting from high GDI to produce
convection.

GDID is a simple overlay of a few dynamical fields over the
GDI.

fGé[';';e;)' Davison Index and Dynamics qiisupsiien  Galvez-Davison Index (GDI) MNGEED convection
=D) By J. M. Galvez, WPC International Desks, 2025

. -10 -5 0 5 100 14518822526 30FSamstid4? 47 55 65

Moisture flux convergence [10% kgm? ]

in the low troposphere Describes the potential for convection types in the tropics and subtropics. [Dimensionless]

(950-700 hPa Layer) Evaluation of regions of
-~ ﬂ;ejsl_;'i’;ﬁtffri‘g;rc’w" evel ' Upper Wind Divergence Low-Tropospheric Flow .., Upper-Tropospheric Flow

. R i (400-200 hPa Layer) [x 1067 (1000-850hPa Layer) (400-200 hPa Layer) [Streamlines]
+4  Moisture and stimulating 3 -
oletm ascent (green); and areas | M 24 Regions of ascent driven | Evaluation of low-level systems Evaluation of upper troughs,
——————— -4 where drying and descent 12 by upper systems. High  (high/lows), fast winds, boundaries, ridges and regions of potential
lon ee— 17 might develop, limiting Wmm—— 1< yalues relate to stronger  confluence and areas of potential column ascent driven by flow
convection (brown). — 5 deep convection. convergence, orographic interactions.  in the upper troposphere.

A 4
1
Sl
o




Galvez-Davison Index and Dynamics (GDID)

GDID: GALVEZ-DAVISON INDEX (GDI) AND DYNAMICS A / 3
/y /-/

7

A

> S
18HR FORECAST VT 18 UTC SUN 24 AUG 2025 GFS3 ,‘ VJ'-/ el
GDI (shades) / 950-700hPa Moisture Converaence (areen) DOC/NOAA/NWS _f' % ,?,t,././ i
B £/
i\

Y
1000-850hPa and 400-200hPa Averaced Flow [ktl (black and white)
400-200hPa

g K;—”/l" \\i\ ‘\(‘\’%‘;\\%i?\ %

SN

Divergence [10" s*-1] (yellow)

>

(b
S5 5,

PN
A _/"}7{‘\.

Galvez-Davison Index and Dynamics
(GDI-D) By 4. M. Galvez, WRC International Desks, 2025

sh Galvez-Davison Index (GDI) MMBEERESVEction
J 5 65

[Dimensionless]

Moisture flux convergence [108kgm? s7]
in the low troposphere

(950-700 hPa Layer) Evaluation of regions of
areas where the low-level
flow might trigger
convection by piling
moisture and stimulating
ascent (green); and areas
where drying and descent
might develop, limiting
convection (brown).
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Front and Airmass Characterization (FRAM)

FRAM was developed to aid with the detection of surface
boundaries in the Caribbean, where fronts and shear lines

play an important role in cool season precipitation.

It aids with the detection of:

1) Airmass thermal and moisture aspects

2) Airmass gradients

3) Position of surface fronts and shear lines

Front and Airmass Characterization Tool
(FRAM) By J M. Galvez, WPC International Desks, 2025

Airmass Gradient Magnitude [Dimensionless]

Weak gradients Mote: The baroclinicity of
» Moderate gradients some fronts is too weak to
e have gradient contours in
Strong gradients the plots.

To evaluate gradients between airmasses. It is calculated
using five parameters: (1) The gradient of the airmass
characteristics field, (2) the gradient of equivalent potential
temperature at 1000 hPa, (2) the thickness gradient of the
1000-925 hPa layer, (4) that of the 1000-850 hPa layer and (5)
that of the 1000-700 hPa layer. Weights have been determined
empirically based on improving visualization while capturing
the most prominent fronts according to observations.

Airmass Characteristics Field

Constructed using thickness and dewpegints in the low troposphere

1000-925 hPa Thickness [in GPM]

—— 5] <—— FEl3125 0 temperatures
__________ of 10-14°C at the surface

occurrence of snowiall

To evaluate thermal aspects in the low
troposphere, and the magnitude of thermal
gradients.

Winds averaged

in the 1000-925

hPa Layer  |ki]
+

oo

Shows changes in
the low-level flow
associated with
surface
boundaries.

[Dimensionless]

Moisture flux convergence in
the 1000-925 hPa Layer

. >1.4 108 kg m? 577

Aids with the detection of the
placement of surface boundaries,
including shear lines, which often
exhibit little baroelinicity.
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Front and Airmass Characterization (FRAM)

Shades represent an airmass characteristics

field

(alpha) constructed with 1000-925 hPa thickness

and 1000 and 925 hPa dewpoints. In terrain over

925hPa, 925-700 hPa thickness and 925hPa
850 hPa dewpoints are used.

and

Warm and & &

m0|st

Antarctic Fronts

X5

Thick contours represent airmass
gradients associated with potential
fronts. Five variables are used:

1)1000-925hPa thickness
2)1000-850hPa thickness
3)1000-700 hPa thickness
4) 1000 hPa Equivalent Potential Temp.

.4 5)The gradient of alpha
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[
‘ FRAM: FRONT AND AIRMASS CHARACTERIZATION ALGORITHM
18HR FORECAST vT 18 UTC TUE 30 SEP 2025 GFS4

[ ) 7
Airmass characteristics (shades) DOC/NORA/NWS WAFC-WASHINGTION
| Airmass gradients (black, red and pink contours)
(] 1000-925 Thickness [GPM] (green/cyan)
| 1000-225nPa Averaged Winds [kt] (dark gray)
Ao,

500
©
(s
= (
o 700
3
7]
(%2
<
(s (7]
(7]
g
£= s
850 = 5 ; .
£ Complimentary Fields
% r A \
c
1] ] =
g £|F
2 S
1000 = @ = Moisture Flux Convergence
t 1000-925 hPa Thickness [in GPM] Winds averaged = Moisture flux convergence in
Ai 1000-925 hPa 1000-925 hPa Layer- soooozooss ::\Ptahgy(:?’o-n[:ﬂ the'1000:525'hPa Layer
« Alrmass Layer-averaged averaged Moisture — 5 () «—R¢/ales 1o temperatures 108 kgm?2 s’
. Gradients i Flux Convergence SE s =sE==aEs s of 10-14°C at the surface +\— . >1 .4 [ g ]
— <—Relates to the . ) .
o] e occurrence of snowfall Shows changes in | Aids with the detection of the
= Weak gradients the low-level flow | placement of surface boundaries,
To evaluate thermal aspects in the low associated with including shear lines, which often
= Strong gradients troposphere, and the magnitude of thermal surface exhibit little baroclinicity.
gradients. boundaries.
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How does FRAM calculate the fields?

Pressure (hPa)

500

700

850

925

1000

o
1]
o
=

=

2
=
=8

Thickness

Thickness

Thickness

Thickness

. Airmass
* Gradients

Weak gradients

= Strong gradients

Complimeatary Fields

r A
m Moisture Flux Convergence

Moisture Flux Convergence

1000-925 hPa 1000-925 hPa Layer-
Layer-averaged averaged Moisture
winds Flux Convergence

FRAM: FRONT AND AIRMASS CHARACTERIZATION ALGORITHM
18HR FORECAST VT 18 UTC TUE 30 SEP 2025 GFsS4

‘ Airmass characteristics (shades) DOC/NOBA/NWS
Airmass gradients (black, red and pink contours)
1000-925 Thickness [GEM] (gzeen/cyan)
1000-925hPa Averaged Winds [kt] (dark gray)

1000-925 hPa Thickness

—— G 5 () «—Relates to temperatures
---------- of 10-14°C at the surface

—— 2 3 <— Relates to the
""""" occurrence of snowfall

To evaluate thermal aspects in the low
troposphere, and the magnitude of thermal
gradients.

WAFC-WASHINGTON

[in GPM]  Winds averaged

in the 1000-925
hPa Layer  [ki]
——
N

Shows changes in
the low-level flow
associated with
surface
boundaries.

Moisture flux convergence in
the 1000-925 hPa Layer

. >1.4 [108kgm? s7]
Aids with the detection of the
placement of surface boundaries,

including shear lines, which often
exhibit little baroclinicity.
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How does FRAM calculate the fields?

Pressure (hPa)

700

850

925

1000

)
7]
]
=

x

=

=

'—

Thickness

]
171
]
c

X

2
=
=

Thickness

Thickness

—

. Airmass
* Gradients

Weak gradients

= Strong gradients

Complimthary Fields

A

Moisture Flux Convergence

Moisture Flux Convergence

1000-925 hPa Layer-
averaged Moisture
winds Flux Convergence

1000-925 hPa
Layer-averaged

| FRAM: FRONT AND AIRMASS CHARACTERIZATION ALGORITHM
| 18HR FORECAST VT 18 UTC TUE 30 SEP 2025 GFS4
| Airmass characteristics (shades) DOC /NORA/NWS
Airmass gradients (black, red and pink contours)
1000-925 Thickness [GPM] (gresn/cyan)
1000-925hPa Averaged Winds [kt] (dark gray)

WAFC-WASHINGTION

1000-925 hPa Thickness [in GPM]

—— 5 () «— R¢€lates to temperatures
of 10-14°C at the surface

—— 623 <—Relates to the
occurrence of snowfall

To evaluate thermal aspects in the low
troposphere, and the magnitude of thermal
gradients.

N\ 1Z Today

Winds averaged = Moisture flux convergence in

in the 1000-925  the 1000-925 hPa Layer

hPa Layer  [ki] . i [10€kgm? 7]
—>—\¥_ 3

Shows changes in | Aids with the detection of the

the low-level flow | placement of surface boundaries,
associated with including shear lines, which often
surface exhibit little baroclinicity.

boundaries.
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Severe Weather and Hail environments (GRO2T)

(1) Tool Output (3) Verification

GRO2T (Galvez & Santavana. Dec 2019) - NOT AN OFFICIAL FORECAST 1 1 1 H

LoER FomECRaT. eroa orc SN o4 Ave 3055 CEres « Hail and severe winds are reported in two locations.

SEVERITY POTENTIAL SHADES: Grav=Strona Convection: Green=Maraginal/Low

Red=Low/Moderate: Fuscia=Elevated. Increases if boxes apvear.

POTENTIAL FOR HAIL: Red/fuscia boxes inside red/fuscia contours

an?j over a shaded area, a1|'1d if Temp 500<-9C (l:;%ht blue contours).
Telimpmes T 5

o W
\ 7'!5
- '”ﬂ?,.
\{,\%) o

(D]
™ N -
c;;?;f@ : e

vy e o U
P Sy Ty TR Y Y TR T T
T ™ [ e | [ T B ST
| T aezRn
] (RS S .
— A\ r‘qH WWNNW‘W‘“M‘Q[H\WWW

(2) Forecast
* The tool suggests a potential for hail in the Dominican Repubilic.

» Forecasters know that, of the Greater Antilles, this is the most
sensitive island to an algorithm signal due to complex terrain
and previous verification.

* A Risk for Severity note on the forecast should be evaluated.



How does GRO2T calculate the fields? Parameters are calibrated with Severe
Weather events in South America

PART I. Detection of areas with the PART Il. Addition of Severity Parameter values in grid
potential for deep convection points where deep convection is possible.

i Severity Parameters used in GRO2T Cold aloft (T50<-8°C). Instability and
1) Evaluates 5 parameters that relate to deep convection ty higher chancewf hail stones reaching

« Column Moisture (TPW>20m) the ground.

* Instability (LI<+1°C) Potential for Deep ‘ Enhanced deep instability (Li < 0):
« Condensation potential (RHqy.500>50%) Convectio Hail Growth . Favors strong and deep updrafts

* Ascent (Wggg-300<-10% Pa s) Layer than can favor hail growth.

« Cool mid-levels/instability (Tg<+2°C) 700-500 hPa lapse rates (>16°C):
= Violent vertical motions in the hail-

. o X ing layer, stimulating hail growth,
2) If ALL of them exceed established growing fyer st ating et o

Dynamic ascent in 600-300 hPa layer
(w<0 Pa s) stimulates updrafts and
can trigger convection.

thresholds in a grid point, it is
marked as prone to deep convection.

hPa)

5N

IC

= Convergence of the flux of mixing ratio

(5 ) inthe 950-700 hPa layer > 0.5 108 kg

7 m2s1 stimulates moist ascent into
updraft, stimulating moisture available

PART lil. Risk for Hail ST

: : : : F Y 0-3km and 0-6km averaged bulk
Inside areas with the potential for deep convection shear (>20 m s1) enhances internal

(part 1), evaluates: storm motions, potentially rotation.

. LI P4
+ 600-300 hPa Omegas Upper Divergence om the 300-200 hPa
* 500-700 hPa lapse rates Layer (> 13 106 s°1) stimulates ascent

When thresholds are exceeded the risk for hail is RUFIACIIGHNORINE & 200 e caneflectine role ofupper Jets
marked with different ranges of severity.

Pres




Low-level jet moisture convergence

on its cyclonic exit also enhances
confidence of impactful weather.

: _?,,75-" R
AR "‘ ﬂa'

o
g !

Mid-level temperatures | P L1 0 (20 O ‘, ]
suggest a negatively ML GO | (890 <A \ Highest risk for hail, as red boxes appear
tilted trough, favorable el [ ] C L ) S B inside a red contour and in a region with a
for impactful weather. R tuR et LI ID I IFASEIRENEP 2 slight to moderate risk for severity

e S

General Risk for Severity

Strong Marginal to Slight to Elevated
Convection Slight Risk Moderate Risk Risk
LY e . Risk for Hail
Warm entrance of an  IENQURASEEES, € — Vit Elevated (boxes inside fuscia contours)
anticyclonically N o Slight to Moderate (boxes inside red contours)

curved upper jet
enhances confidence @ et e
for impactful weather. e PN BN S e

B Marginal, only if forcing is strong. Isolated occurrence.
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Severe Weather and Hail environments (GRO2T)

Monday 00Z Initialization

::\ \\J \
‘ \f': S m \{

F48, V0OZ Wed |

e D3 : Risk increases if boxes appear
GROZT’ R]Sk fOI' Seventy | overlaid to color shade zg)reas
Strong Marginal to Slight to Elevated
Convection Slight Risk Moderate Risk Risk
925-850 hpa Winds [kt] 5 500 hPa Temperatures [°C]

250-200 hPa Winds [kt]
= 300-200 hPa Divergence

SPC F'Lt?rﬁg ﬁ}g{g nRoszrgl?Urté for 04/28/20 SP e Cifi C Risk f or H a'i l

Elevated (boxes inside fuscia contours)
Slight to Moderate (boxes inside red contours)
B Marginal, only if forcing is strong. Isolated occurrence.

3 3

Confidence increases if boxes inside contours occur over color
shaded areas, if 500 hPa temperatures<-9°C, and if forcing is
strong. Large boxes mean extreme 700-500 hPa lapse rates.

TORNADO REPORTS.. (1)

WIND REPORTS/MHIL..... (101/49)
HAIL REPORTSAG 84149)
TOTAL REPORTS (186)

Captures SPC warning

ather Service
re |c§|on enter Norman, Oklahoma

areas and Svr Wx reports
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Trade Wind Inversion Characterization =& N N~

RS D ey ”/’
TWIN aids with the diagnosis of the vertical s A S e s
development and structure of trade wind regime o S NS S\
convection by providing information about: % = = N N
*Height+strength of lowest stable layer L=
*Dry air entrainment potential EN -]
*Mid-level support y N

\ - —
SN 4A 2o -

Height of the Lowest Stable Layer (hPa)
050 900 850 800 750 700 65Q Mostavlelayerbelow 600 hPa  SRQCSGETEFIGIN  [YLL EETE Strong

(Deep convection possible) Inversion Likely

Pl Mid-Level Circulations = Deep Convection Environments Mid-Level Moisture
700-400 hpa Assessment | Galvez-Davison Index (GDI) 700-500 hra Averaged Relative Humic

WPC International ~ ‘Averaged Flow (kt)  of mid-level 40 memm—— A ssessment of environments 40 o === =" jssessment of mid-

Desks, Aug-2025 e dynamics 30 suitable for deep convection 15% level dry air intrusions
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How does TWIN calculate the fields?

. S DY\ =
N A<\« K
Height of the lowest stable e — =
layer, evaluated by comparing IR~ @
Baseline lapse rates atmospheric lapse rates to P E
in 50hPa layers used baseline lapse rates. Stability | . = — f =
to determine stability strength is determined based L %‘
on lapse rate differences and =
depicted with boxes: 3& \ < 7
Baseline Laver > 1.5 = Small box = Moderate stab. 5% :
Temp. Diffe):ences > 3.5 =Small box = Strong stability L & <
| \n
Wind d in the 700-400 :\Q‘ 3
= inds averaged in the 700-
< hPa layer, to evaluate mid-level SN 2
© troughs and ridges, which often B
@ relate to a stronger inversion or = ANF
@ T : ascent that favors convection,
o emperature INncreases . ~ —
4.5-6.5 °C/50 hPa respectively. 1
] <1 T et

DSmaII box is used

! ) n Low relative humidity averaged
i T u in the 700-500 hPa layer, to :
Temperature increases : U evaluate the potential for dry air Height of the Lowest Stable Layer (hPa)
(ETC BT (o B ] ! | intrusions into the marine layer, if 950RCUIMEL0RB00 750 700 650 Mosiobe aver below 600 1Pa
Large box is used convection breaks the inversion.

Galvez-Davison Index to Lowest Stable Layer Stability Strength

evaluate potential convection

. . Color but Weak . Moderate Strong
and available column moisture R

Inversion Likely

no box
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TWIN Interpretation
Examples

Strong Low-lying
Inversion with moist
air aloft (RH>40%)

|~ L4

Strong Low-lying
Inversion with very
dry air aloft (RH<15%)

)

Complimentary
Parameters mmp

WPC International
Desks, Aug-2025

» i\
Et Low-lying: ‘
rong Low- y,gg-

Inversion |-
JL\;—*”__._“,

l./.—»/

Height of the Lowest Stable Layer (hPa)
950 900 850 800 750 700 650 N(

Mid-Level Circulations

700-400 hPa
Averaged Flow (kt)

1S\

Assessment

Deep Convection Environments

Galvez-Davison Index (GDI)

Very wea
\.‘eleqﬁﬂed\
stable layer

| \

~

Lowest Stable Layer Stability Strength

o stable layer below 600 hPa ng-ﬁt;{hfn Weak [l Moderate Strong
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Tropical Wave Tracking (TROPW)

« Simple overlay of 5 parameters that associate with Tropical Waves.
« Their different distributions in each wave allow to characterize them.

WPC Intl Desks Tropical Wave Trackina Alagorithm
84HR FORECAST VT 12 UTC SUN 10 AUG 2025
Curvature Rel.Vort. 850-700-600 hPa (Shades)
Pot.Vort averaged in the 315 and 320 isentropic surfaces (Yellow)
850-700hPa Winds in kt (black) / Galvez-Davison Index > 25 (Red)
Moisture flux convg. 925-850-700 ’hPa (Green Box)
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Cyclonic Curvature Relative

Vorticity averaged in the 850
- 600 hPa Layer. To evaluate

rotation.

Winds averaged in the 850-700
hPa layer. To evaluate rotation
in the flow.

Isentropic Potential Vorticity
3 (IPV) averaged in the 320-325K

isentropic levels. Relates to
rotation and remains nearly
conserved during propagation.

"1 Galvez-Davison Index to

[} o .

E: evaluate potential convection
)} associated with the wave.

Moisture Flux Convergence
averaged in the 950-700 hPa Layer,
to evaluate low-level moisture and
areas that trigger convection near
the wave.
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Tool documentation and code

It is still under development.

What do we have available in final form?

« Wingridds Code. For each tool you need three components:

1. Code for the ALIAS.USR file, where the variables are programmed.
2. Code for each of the 5 macros/scripts.
3. A color table for each of the 5 macros/scripts.
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Thank you!

Questions?
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