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CONCEITOS:

Indices empiricos

Indices bioclimaticos *  Wind chill (1945)

* Heatindex (1979)

Conforto/Stress térmico humano

e Indices racionais

- PET(1987)
- UTCI (2002)

Conforto/Stress termo-fisiolégico humano




CONCEITOS:

Hl Heat index




CONCEITOS:

Hl Heat index

INDICE DE CALCR °F (°C)

O indice de calor é uma medida precisa de quao quente realmente se sente quando os efeitos

da umidade sao adicionados a alta temperatura.
UMIDADE RELATIVA (%)

Temperatura. 40 45 50 55 60 65 T0 75 80 85 90 95 100

110 136
(47) (58)
108 130 137
(43) (54) (58)
106 124 130 137 nbsp;
(41) (51) (54) (58)
104 119 124 131 137
(40) (48) (51) (55) (58)
102 114 119 124 130 137
(39) (46) (48) (51) (54) (58)
100 108 114 18 124 129 136
(38) (43) (46) (48) (51) (54) (58)
98 105 109 13 117 123 128 134
(37) (41) (43) (45) (47) (51) (53) [(57)
96 101 104 108 112 116 121 126 132
(36) (38) (40) (42) (44) (47) (49) (52) (56)
94 97 100 103 106 110 114 119 124 129 135
(34) (36) (38) (3%) (41) (43) (46) (48) (51) (54) = (57)
92 94 96 9% 101 105 108 112 116 121 126 | 131
(33) (34) (36) (37) (38) (41) (42) (44) (47) (49) (52) [ (35)
390 91 93 9% 97 100 103 106 109 M3 M7 122 127 132
(32) (33) (34) (35) (36) (38) (39) (41) (43) (45) (47) (BO) (53) (56)
88 88 89 91 93 95 88 100 103 106 M0 113 17 121
(31) (31} (32} (33) (34) (35) (37) (38) (39) (41) (43} (45) (47) (49)
86 86 87 688 69 91 983 9 & 100 102 105 108 M2
(30) (29) (31) (31) (32) (33) (34) (35) (36) (38) (39) (41) (42) (44)
84 83 84 85 86 83 89 90 952 9 95 98 100 103
(29) (28) (29) (2%) (30) (31) (32) (32) (33) (34) (36) (37) (38) (39)
82 81 82 83 84 84 85 86 88 89 90 91 93 95
(28) (27) (28) (28) (29) {(29) (29) (30) (31) (32) (32) (33) (34) (35)
80 8 80 81 81 82 82 83 84 84 85 86 86 &7
(27) (27) (27) (27) (27) (28) (28) (28) (29) (29) (29 (30) (30) (31)
Categoria Indice de  Possiveis distirbios de calor para pessoas em grupos de alto risco
calor
130°F ou E provavel que ocorra insolagio ou insolacio.
Perigo mais
extremo  (54°C ou
mais)
Perigo 105 - Insolacdo, caibras musculares efou exaustao pelo calor sdo provaveis.
129°F Insolacao possivel com exposicdo prolongada efou atividade fisica.
(41-54°C)
90 - 105°F Insclacdo, céibras musculares elou exaustdo pelo calor 3o possiveis com
Cuidado (32 - 41°C) exposicAo prolongada elou atividade fisica.
exiremo
Cuidado 80 -90°F Fadiga possivel com exposicdo prolongada efou atividade fisica.
(27 - 32°C)

Fonte: https://www.weather.gov/ffc/hichart




CONCEITOS:

Hl Heat index

Yes
Is T = 40°F — HI=T
vLNO
Calculate:
A=—103411%T
+0.047 = H
Yes
Is A <79°F — HI=A
lNo
Calculate:

B =—42.379 + 204901523 = T + 10.14333127 = H
—0.22475541 x Tx H-6.83783x 103 x T2
—5.481717 % 102 % H2+ 122874 % 10 x T2x H
+8.6282 % 10~ x Tx H - 1.99x 10-5x T2x H2

Are H = 13% and [Yes‘_ Hi =B —([13 - H}/4) =

BOCF=T<N2°F? {[17 - [T — 95[)/17)0%
lNo

Are H > 85% and Yes HI=B +0.02 =

80°F<T<8I°F7 [—>| (H-85)x(87-T)

lNo

HI=B

Figure 3. Algorithm used by the NWS online heat
index (HI) calculator (NWS 2011) to determine
heat index based on air temperature in degrees
Fahrenheit (T) and relative humidity in percent (H).

Table 1. Heat index algorithms that have been used in environmental research.

FONTE: Anderson et al., 2013)

No. Algorithm Reference
1 NWS algorithm (Figure 3) NWS 2011
) Hi= T~ 1.0793g008755Tc| | — g0.0301(0 - 14)) Schoen 20059
;) Hi = T.— 0.9971 gL0Z08ETF{{_ L MAS G - 57.7)) Schoen 20057
4 Hip=-13+0892T-+22e; Gaffen and Ross 1999; Steadman 19847
5 Hl=—42 379 + 2.04901523 T+ 10.14333127H- 0.22475541 T.H - (6.83783 x 10-Y) T_f El Marjani et al. 20072 Oka 2011
— (5481717 = 10-4)H7 + (122874 = 10-%)T2H + (8.5282 = 10~ TH? - (1.99 = 10§ TFHZ.
Comection factor: Hi-= T-when T-< B0F or H= 40%
i Hl=—42.379 + 2.04901523 T+ 10.14333127H- 022475541 T H - (6.83783 = 10372 Fandoeva et al. 20099
— (5481717 > 107 HE + (122874 = 103 T2H + (8.5282 > 10-¥) T H? - (1.99 < 105 T2HZ
Comection factor: Hlp= Trwhen Te< BO°F or H< 40%
7 Hlc=-42.379 + 2.04901523 T+ 10.14333127H - 0.22475541 T H— (6.83783 = 10-3)T2 Di Cristo et al. 2007< Rajib et al. 2011
— (5481717 = 10-2)H? +{1.22874 x 10-3T2H + [B.5282 = 10-4)T H — (1.99 = 10-5)T2HZ.
Correction factor: Hir= Trwhen T-< 78.8°F or H = 39%
8 Hlp=-42.4+2.049T .+ 10.14H— 022487 H— [6.838 = 10-9)T7 — (5.482 » 10-5)H? + (1.228 = 103 T2H Johnson and Long 20042
+(8.528 = 10 T-HZ — (1.99 = 10-9)T2H2. Correction factor: Hie= Towhen To< 79°F
9 Hig=16.923 + 0185212 T + 5.37941 H— 0.100254 T-H + (9.4169 = 107372 + (7.28898 105 H? Robinson 20012
+(3.45372 x 10~ T2H - (B.14971 = 104 T H? +(1.02102 = 10-5) T2H? — (3.8646 = 1075772
+(2.91583 x 10-51H3 + (1.42721 x 10-5)T3H + (1.97483 = 10-7) T4 — (2.18429 x 10-9) T 2H?
+(B.43296 = 107" T2H? — (4.81975 = 107"\ T2H° + 0.5. Correction factor: Hip= Trwhen Tr< 75°F
10 Hi.=-8.784695 + 1.611394117 .+ 2.338549H - 01461160574 - (1.2308094 = 10-2)T 7 Blazejczyk et al. 20129
—(1.6424828 > 10-7)H? + (2211732 s 10-3)T2H + (7 2546 > 10~ TH? — (3582 = 10-8| T 2.
Correction factor: Hip= T when T = 20°C
11 Hl=-424+2.05T+101H-0255TH - (6.84 < 10-3)T2 — (5.48 = 10-9)H2 + (1.23 =< 10-3|T2H Patricola and Cook 20109
+(B.53 % 10~ TH? — (1.99 = 10-5) T2H2. Correction factor: Hie= Trwhen T-< 80°F or H < 40%
12 Hip=-2719+0994T,+ 0.01607. Correction factor: Hiz= T-when T <25°C Smoyer-Tomic and Rainham 2001°
13 Hi.=-2.653+0994T.+ 0.015307 Analitis et al. 2008; Basara et al. 2010; Halonen et al. 2011a,
2011b; Kuchcik 2006; Mbanu et al. 2007; Michelozzi et al.
2007, 2008; 0'Meill etal. 2003; Rich et al. 2008; Schneider
et al. 2008; Zanobetti and Schwartz 20052, 2006
14 Hi-=-2719+09947.+ 0.01607 Perry et al. 20117
15 Hlp=—42.379+ 2.049015T+ 10.1433H - 0. 2248 TH — (6.83783 = 1073 T2 - (5.4817 = 107%)H2 Tam et al. 20082
+(1.229 % 1073 T2H+ [B.528 = 10~ TH® — (1.99 = 10-5) T2 H2. Comection factor: Hie= T when
Te< 57°F
16 Hlp=—42.379+ 2.04901523 T+ 10.14333127 4 0.22475541 TH — (683783 2 1075 T2 Rothfusz 19902
— (5481717 < 10-2)H? + (122874 x 10-3) T2 H + (8.5282 = 10-4) THZ - [1.99 x 10-5) T2 HE
17 Hip=-87847 + 1.6114T,— 0.01230872 + H[2.3385 — 0146127+ (22117 = 107%) T 7] Fischer and Schar 20107
+ HP[-0.016425 + (72546 = 107 T+ (-3.582 = 1075 T4
18 Hi=T.—055=(1-0.001HT,—14.5] Costanzo et al. 20062
19 Hip=2719+09%7.+ 001607 Smoyer 1998a°, 1938b
20 Hlg=T—{[0.55 - 0.55{H 00} T — 58} Lajinian et al. 19972
21 Hi-=-2.653 + 0.9947-+ 036807 Basara et al. 20107, Vaneckova et al. 2011

Abbreviations: 0y, dew point temperature in degrees Celsius; 0, dew point temperature in degrees Fahrenheit; e water vapor pressure in kilopascals; H, humidity in percent; Hi,

heatindex in degrees Celsius; Hi; heatindex in degrees Fahrenheit; T, air temperature in degrees Celsius; T air temperature in degrees Fahrenheit.
2t arliest publication of the algorithm found through our research; in some but not all cases, this is the original source of the algorithm.



« - C mMm %% wpc.ncep.noaa.gov/html/heatindex.shtml

- National Weather Serwce i
SONEENIE | Weather Prediction Cent 8T

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

Meteorological Conversions and Calculations

Local forecast by
"City, St" or Zip Code

City, St

Search WPC - Heat Index Calculator

s - How do we calculate the heat index?
H I H eat | nd EX f Choose the appropriate calculator and enter the values. Then click "Calculate".

NCEP Quarterly
Newsletter Using Dew Point Temperature Using Relative Humidity
WPC Home
Analyses and - -
Forecasts Air Temperature Air Temperature
Naé:’a':; Forecast 896 °F|32 °C 896  |°F|32 |°C
National High &
Lo\: R Dew Point Temperature Relative Humidity
. WPC Discussions 849 oF [29 oc - o
www.wpc.ncep.noaa.gov/html/heatindex.shtml Surface Analysis | i |
Days %%-22 CONUS
Dazs 37 CONUS [ Calculate | [ Reset | | Calculate | | Reset |
Days 4-8 Alaska
QPF Heat Index = | 1150 F / 46 2 ( Heat Index =| 115.0 F / 46.2 ¢
) PQPF
Programa para calculo do Hlem R, Excessive
. Rainfall
em acesso aberto, prOdUZIdO por Mesa:)::ale Precip * Please note: The Heat Index calculation may produce meaningless results for temperatures and dew
. Discussion points outside of the range depicted on the Heat Index Chart linked below.
Brooke Anderson: Ee s _
Winter Weather Heat Index Chart and Explanation
. . Storm Summaries
https.//github.com/geanders/weathermetrics Heat Index

Tropical Products WPC Heat Index Forecasts

Daily Weather Map . . .

GIS Products More Meteorological Conversions and Calculations
Current Watches/
Warnings

Satellite and Radar NOAAS National Weather Service Disclaimer Privacy Policy
Mational Centars for Environmental Prediction Credits Abhout Lls



http://www.wpc.ncep.noaa.gov/html/heatindex.shtml
https://github.com/geanders/weathermetrics

CONCEITOS: extraido de http://www.utci.org/

o \ NG Actual condition UTCI Equivalent Temperature (T)
Meteorological ‘ : ,”:‘; ‘_ humidity, wind, @ ———
Input

5 E| extreme heat stress
radiation

- ) E| very strong heat stress |4
@ air temperature
(Ta)

strong heat stress

resentation of

moderate heat stress

DO,

" radiation

v
<

no thermal stress

LA == =V & ~ Ta UTCIET El  slight cold stress
humidity e - S
(rH, pa) . }‘ ; moderate cold stress

3 - . - strong cold stress
I Wiy, vind g | ”
(Va) - - - |

very strong cold stress

Clothing model
k-dim temperature-dependent insulation
reduced by wind and walking ; : i SXUING GOl SR F -50
UTCI range
-40 -27 -13 0 9 26 32 38 46 (°C)
slight moderate
cold stress heat stress
-40 -16.6 8.6 32 48.2 78.8 89.6 100.4 114.8 (°F)

Stress Category



CONCEITOS: J‘

Home COST Action 730 ISB Commission 6 Contact

UTCI Calculator
Please note: The given polynomial approximation limits the application of this procedure to

values of wind speed between 0.5 and 17 m/s!
Air temperature Ta ° Celsius

ATmrt = Tmrt - Ta Kelvin

Water vapour pressure
®© hPa
Rel. humidity RH

https://www.utci.org/utci_calc.php O %

Wind speed v in m/s

10m

‘ submit H reset ‘



https://www.utci.org/utci_calc.php

CONCEITOS:

O UTCI pode ser calculado em http://www.utci.org/

ou usando o software BioKlima (gratuito):

BioKlima - Universal tool for bioclimatic and thermophysiological studies

https://www.igipz.pan.pl/bioklima.html

(Department of Geoecology and Climatology, Inst. Geog.
e Organizac¢do Espacial, Varsovia, Poldnia)

COPERNICUS:
Global, horario, desde 1979;
0.25° x 0.25° (ERA5)

https://cds.climate.copernicus.eu/cdsapp#!/dataset/derived-utci-
historical?tab=overview



http://www.utci.org/
https://www.igipz.pan.pl/bioklima.html
https://cds.climate.copernicus.eu/cdsapp#!/dataset/derived-utci-historical?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/derived-utci-historical?tab=overview
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DATA MAPPING

100% 80% 80% 70% B0% 50% g'kg

) 4 4 L i 1 —35
COMFORT OVERLA 0%
No Comfort Overlay v Air Volume: 087307 m3kg St
Reset Options r

/, E . - B ~ ~30
PROCESS LINES 5 P -
CHART METRICS /,/ [

Dry-Bulb Temp. 4 -
Absolute Humidity ® / _
Relative Humidity / L

[ Wet-Bulb Temp. @ y L

d
[ Vapour Pressure ,// __ZG %;
e =
O Specific Volume ,/'/ I %
:.:[re;.—_ g
[ Enthalpy - é
LisE
. . Vd .
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.I rla
L] L.
to%n
} -5
e T S e | L L A B s s e e N S [ S S e [ — L I s ey L B s e S
0 5 10 15 20 25 30 * 40 45 C

Diry Bulb Temperature (*C)



PSYCHROMETRY: ‘ - ‘ = H @,‘ |E£'|,‘ f@-] E{]

DATA MAPPING

COMFORT OVERLAY

No Comfort Qverlay

>

hd

A

Reset Options »

PROCESS LINES
CHART METRICS

Dry-Bulb Temp.
Absolute Humidity
Relative Humidity
[ Wet-Bulb Temp.
[ Vapour Pressure
[ Specific Volume
[ Enthalpy

Default

None

<

@ @ @ @ O 0 o

Psychrometric Chart

INDICATOR:

Dry Bulb: 29.90 *C

Rel Humidity: 39.96%

Abs Humidity: 10.3 g/kg
Vap Pressure: 1.73015 kPa
Air Violume: 0.87307 m3kg
Enthalpy: 5769083 klikg
Dew Point: 15.22 °C
Vet Bulb: 20.18 °C

Diry Bulb Temperature (*C)

[ UNITS ‘ E,‘ g-\ -‘ @-]

45

olkg
T35
40% =

bl

C

(BB App1un| @pnjosay



ATIVIDADES:
Psych rometric chart https://andrewmarsh.com/software/psychro-chart-web/

https://climate.onebuilding.org/



https://andrewmarsh.com/software/psychro-chart-web/

PRAIA - AEROPORTO (2009-2023) - CLIMA BWh - frequéncia CT (n°médio horas/ano)
‘ PSYCHROMETRY: | & | H O, 2. ':——'-‘ it

« Psychrometric Chart

Dry-Bulb Temp. ® INDICATOR: -
Dry Bulb: 2530 °C T
Rel Humidity: 90.97%
Absolute Humidity )] Abs Humidity: 18.6 g/kg
Vap Pressure: 2.94341 kPa
Air Volume: 0.87042 m3/kg
i idi Enthalpy: 7284568 kJ/kg
Rz 2l @ Dew Point: 23.77 °C
Wet Bulb: 24 18 °C
[J Wet-Bulb Temp. @ Grid: 170 Hrs
(] Vapour Pressure ()]
(] Specific Volume ()]
(] Enthalpy &
Default None
WEATHER STATION v
Name: Praia-Mandela AP
Region: PR
Country: CPV
WMO: 085890
Geographic Location
Latitude: 14.933°
Longitude: -23.483°
Timezone: 0100 | W b T T T T e e
Elevation: 05 0 m | P [T T e T e
. 1'- - T T T T ! T T T T ! T T T T ! T T T T ! T T T T ‘ T T T T ! T T T T !
Load... Find... 0 5 10 15 20 25 30 3

- Dry Bulb Temperature (*C)

80%

‘ units |

.| B,

®.|

Temperature/Humidity Distribution Hrs

T0%
)

60%
1

50%
]

g/kg
™35

40% o

30%

,N
R =1
2
‘I

(660 Aypiwny snjosay

30

25



PRAIA - AEROPORTO (2009-2023) - CLIMA BWh - frequéncia CT (observacoes horarias)

-

‘PSYCHRDMETRY: - |~ ‘@v o

" units | L AL B ®-|

DATA MAPPING v Psychrometric Chart Temperature/Humidity Distribution Points

INDICATOR: 100% QOIE":- S'JIE": T0% 5-3;':.: 5[)|:.".- ga'k—g
Dry Bulb: 25.30 °C / ; ; = T ; 0w T 20
Load EPW... Load CSV... Rel Humidity: 90.97% A

Abs Humidity: 18.6 g/'kg
Vap Pressure: 2.94341 kPa

Select Display Metric... Air Volume: 0.87042 m3/kg
Enthalpy: 72.84568 kJ/kg
Dew Point: 23.77 °C

Show Hourly Data Points Wet Bulb: 2418 °C
() Show Date Range Selector
COMFORT OVERLAY v

No Comfort Overlay v

Reset Options »

PROCESS LINES >

CHARTMETRICS v

=
=
|

(By/6) Ayprwny snjosay

Dry-Bulb Temp.
Absolute Humidity

Relative Humidity

[ Wet-Bulb Temp.

(] Vapour Pressure

(J Specific Volume

@ @ @ @ 0 o o

(] Enthalpy

Default None - Dry Bulb Temperature (°C)



PRAIA - AEROPORTO (2009-2023) - CLIMA BWh - amplitude CT, por meses do ano

‘ PSYCHROMETRY: -

DATA MAPPING v
Load EPW... Load CSV...
Select Display Metric...
Show Monthly Ranges v
[J Show Date Range Selector
COMFORT OVERLAY v

No Comfort Overlay v

Reset Options P
PROCESS LINES >
CHART METRICS v

Dry-Bulb Temp.

Absolute Humidity

Relative Humidity

[J Wet-Bulb Temp.

[ Vapour Pressure

(] Specific Volume

@ @ @ @ 0 o0 @

[ Enthalpy

Nafanilt Nnne

AR < I

+ Psychrometric Chart

INDICATOR:

Dry Bulb: 25.30 °C

Rel Humidity: 90.97%

Abs Humidity: 18.6 g/kg
Vap Pressure: 2.94341 kPa
Air Volume: 0.87042 m3/kg
Enthalpy: 7284568 kJ/'kg
Dew Point: 23.77 °C

Wet Bulb: 24.18 °C

FEENE

‘ units | | A~

=HION

Temperature/Humidity Distribution Points

100% 90% 80% 70% 60% 50%
A 3t I 1 1

20 25 30 35 40 45
Dry Bulb Temperature (*C)

alkg
™35
40% -
™30
30% 1
]
i =
(=2
~20 2
P ¢
@
L T
o
0%~ 3
o
g
(=]
& 15 =
FE o
& 10
10%
8D
T T 0
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PRAIA - AEROPORTO (2009-2023) - CLIMA BWh - amplitude CT (HI, a sombra), por meses do ano
[ PSYCHROMETRY: | * | M O. &, # ,} ]

DATA MAPPING - * Psychrometric Chart
CONDITION: 100%  90% 20% 70%
Dry Bulb: 2530 °C

‘ Load EPW... Load CSV... ‘ Rel Humidity: 90.97%
Heat Index: 26.4 °C

‘ Select Display Metric... ‘ Heat stress unlikely.

‘ Show Monthly Ranges v‘

[J Show Date Range Selector

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde; v

Solar Exposure Potential:  0.00
Completely shaded or no Sun.

[0 Show Underlying Data Grid

‘ Reset H Options P

PROCESS LINES

{ v

CHARTMETRICS

Dry-Bulb Temp.

Absolute Humidity

[ UNITS

H.

0.

£,

@]

Relative Humidity

[J Wet-Bulb Temp.

50%

() Vapour Pressure

9 0.0 0 0 0

Dry Bulb Temperature (°C)

4

(] Specific Volume

Temperature/Humidity Distribution Points
60%

(By/8) AYpILwinH anjosay



PRAIA - AEROPORTO (2009-2023) - CLIMA BWh - janeiro CT (HI, a sombra), ciclo diario médio

:PSYCHROMETRY: - |~ ][@- [l Z-] s [

[UNITS H.| 2~ ., @-]

DATA MAPPING . * Psychrometric Chart Temperature/Humidity Distribution Points
CONDITION: 100% 90% 80% T0% 60% 50% a'kg
Dry Bulb: 25.30 °C

‘ Load EPW... Load CSV... | Rel Humidity. 90 97%
Heat Index: 26.4 °C

‘ Select Display Metric... ‘ Heat stress unlikely.

‘ Show Daily Outline v‘

Show Date Range Selector

‘ Year Month Day ‘

‘ Snapshot H Regions p ‘

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde: V‘

Solar Exposure Potential:  0.00

(Bw/E) AlpIunH cinjosoy

Completely shaded or no Sun.

[ Show Underlying Data Grid

‘ Reset H Options P

PROCESS LINES

{ wv

CHARTMETRICS

Dry-Bulb Temp.

Absolute Humidity

Relative Humidity

9 6 0 0

Jan Feb Mar Aor Mav Jun dul Aua Sep

() Wet-Bulb Temp.

Oct Nov Dec



PRAIA - AEROPORTO (2009-2023) - CLIMA BWh - setembro CT (HI, a sombra), ciclo diario médio

[ PSYCHROMETRY: | *n

¢ ©. 2. Z. P T

DATA MAPPING v

‘ Load EPW... Load CSV... ‘

‘ Select Display Metric... ‘

‘ Show Daily Outiine v ‘

Show Date Range Selector

‘ Year Month Day ‘

‘ Snapshot H Regions p ‘

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde; V‘

Solar Exposure Potential:  0.00
Completely shaded or no Sun.

[ Show Underlying Data Grid

‘ Reset H Options P

PROCESS LINES

{ v

CHARTMETRICS

Dry-Bulb Temp.

9 0 0 0

Absolute Humidity ‘

Relative Humidity

(] Wet-Bulb Temp.

“ Psychrometric Chart

CONDITION:

Dry Bulb: 25.30 °C
Rel Humidity: 90.97%
Heat Index: 26.4 °C

Heat stress unlikely.

100%

Cowrs [ . 69| @.

Temperature/Humidity Distribution Points

90% 80% 70% 60% 50% glkg
kL]

30

25

20
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Dry Bulb Temperature (°C)
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PRAIA - AEROPORTO (2009-2023) - CLIMA BWh - setembro CT (HI, ao sol), ciclo diario médio

[ PSYCHROMETRY: | o

¢ ©. 5. Z. ] T

DATA MAPPING v

‘ Load EPW... Load CSV... ‘

‘ Select Display Metric... ‘

‘ Show Daily Outline v‘

Show Date Range Selector

‘ Year Month Day ‘

‘ Snapshot H Regions p ‘

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde: V‘

[J Show Underlying Data Grid

‘ Reset H Options »

PROCESS LINES

{ v

CHARTMETRICS

Dry-Bulb Temp.

® 0 0 0

Absolute Humidity

Relative Humidity

() Wet-Bulb Temp.

“ Psychrometric Chart

CONDITION:

Dry Bulb: 28.60 °C
Rel Humidity: 73.61%
Heat Index: 37.0 °C

Extreme Caution:
Heat cramps and heat exhaustion are possible.
Continued activity may result in heat stroke.

[UNITS H.| ~_| /3, (Dv]

Temperature/Humidity Distribution Points
T0% 60% 50%

T T T T T T T T T T T T
10 15 20 25

(By/B) ANpILunH 21njosay



BISSAU - AEROPORTO (2009-2023) - CLIMA Aw - frequéncia CT (n°®médio horas/ano)

‘ PSYCHROMETRY: | & | H . 2. ‘__-—‘-‘ i
Dry-Bulb Temp. ®  + Psychrometric Chart
INDICATOR: 100%
- Dry Bulb: 2860 °C T
Absolute Humidity & Rel Humidity: 73.61%
Abs Humidity: 18.4 g'kg
) - Vap Pressure: 2.91267 kPa
Relative Humidity )] Air Volume: 0.87977 m3/kg
Enthalpy: 75.76881 kJ/kg
Dew Point: 23.59 °C
[ Wet-Bulb Temp. ()] Wet Bulb: 2492 °C
Grid: 12 Hrs
[J Vapour Pressure &
(J Specific Volume ()]
(] Enthalpy [)]
Default None
WEATHER STATION v
Name- Bissau-
' Vieira Intl AP
Region: BS
Country: GNB
WMO: 617660
Geographic Location
Latitude: 11.895°
Longitude: -15.654°
Timezone: +00:00
Elevation: 393 m
. |F- = T T T T | T T T T | T T T T | T T T T | T T T T ! T T T T ! T T T T !
Load... Find... 0 5 10 15 20 25 30 35

- Dry Bulb Temperature (°C)

80%

‘ units | FHL| A~ | L ®-|

Temperature/Humidity Distribution Hrs

70% 60% 50% g/kg
— 1 T 1 —35
& K I 40% o
=30
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r =
o
=20 @
F =
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BISSAU - AEROPORTO (2009-2023) — CLIMA Aw - amplitude CT, por meses do ano

‘ PSYCHROMETRY: | + | ‘@v ol _ ‘:-—‘-‘ ‘ unts | .| A~ | B3| G).

(BB AUDIWAL a1nos oy

DATA MAPPING .. “~ Psychrometric Chart Temperature/Humidity Distribution Points
INDICATOR: 100%  90% 80% 70% 60% 50% glkg
Dry Bulb: 28 60 °C 4 ! J 1 A o
Load EPW... Load CSV... Rel Humidity: 73.61%
Abs Humidity: 18.4 g/kg
) ) Vap Pressure: 2 91267 kPa r
Select Display Metric... Air Volume: 0.87977 m3/kg L
Enthalpy: 75.76881 kJ/kg L
Dew Point: 23.59 °C
Show Monthly Ranges v Wet Bulb: 24.92 °C =30
() Show Date Range Selector [
COMFORT OVERLAY v 3”'9‘“",7;25
No Comfort Overlay v L
Reset Options P [
=20
PROCESS LINES > . - -
—® May 20%
CHART METRICS v ' ' gl |
=15
Dry-Bulb Temp. & L
Absolute Humidity ()] L
Relative Humidity @ =10
10%
] Wet-Bulb Temp. ® L
[J Vapour Pressure @ R
[ Specific Volume D Ll S e e B e B e N S S s B S5 M L
[ Enthalpy @ | R e r
T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T r-(}
20 25 30 35 40 45 °C

Nafanlt NAana - Dry Bulb Temperature (°C)



BISSAU - AEROPORTO (2009-2023) - CLIMA Aw - amplitude CT (HI, a sombra), por meses do ano

[ PSYCHROMETRY: |

| ©.| 2. 2. PR

DATA MAPPING v

‘ Load EPW... Load csv...‘

‘ Select Display Metric... |

‘ Show Monthly Ranges v|

[J Show Date Range Selector

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde; v

Solar Exposure Potential:  0.00
Gompletely shaded or no Sun.

[J Show Underlying Data Grid

‘ Reset H Options P

PROCESS LINES

{ v

CHARTMETRICS

Dry-Bulb Temp.

Absolute Humidity

Relative Humidity

[ Wet-Bulb Temp.

() Vapour Pressure

9 6 00 00

[ Specific Volume

“ Psychrometric Chart

COMNDITION:

Dry Bulb: 28.60 °C
Rel Humidity: 73.61%
Heat Index: 32.5 °C

Extreme Caution:
Heat cramps and heat exhaustion are possible.
Continued activity may result in heat stroke.

[ UNITS

H.

ai=NloN

Temperature/Humidity Distribution Points
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BISSAU - AEROPORTO (2009-2023) — CLIMA Aw - janeiro CT (HI, a sombra), ciclo diario médio

{ PSYCHROMETRY:

“lr]©. 2.

A 4=

DATA MAPPING

« * Psychrometric Chart

CONDITION:
Dry Bulb: 28.60 °C

‘ Load EPW... Load CSV... ‘ Rel Humidity: 73.61%
Heat Index: 325 °C

‘ Select Display Metric... ‘ Extreme Caution:

' Show Daily Outiine

h ‘

Show Date Range Selector

‘ Year

Month

Day |

‘ Snapshot H Regions p ‘

COMFORT OVERLAY

v

‘ QOutdoor Work Heat Inde: V‘

Solar Exposure Potential:  0.00
Completely shaded or no Sun.

() Show Underlying Data Grid

‘ Reset H Options »

Heat cramps and heat exhaustion are possible.
Continued activity may result in heat stroke.

{UNITS H.| 2. 8. @-]

Temperature/Humidity Distribution Points
70% 60% 50% a/kg

PROCESS LINES

CHARTMETRICS

Dry-Bulb Temp.

Absolute Humidity

Relative Humidity

[ Wet-Bulb Temp.

{ W

9.0 0 0

Jan

4

20

Dry Bulb Temperature (*C)

Feb

Mar

Jun Jul

WWW%MWPWW‘”“M 25

Qct Nov Dec

(Bx/B) Aypiwny anjosgy



BISSAU - AEROPORTO (2009-2023) - CLIMA Aw - outubro CT (HI, a sombra), ciclo diario médio

2 A =2 o
[ PSYCHROMETRY: | & | H & | 0. A ,] an [ [ units | | A B @-]
DATA MAPPING « ~ Psychrometric Chart Temperature/Humidity Distribution Points
CONDITION: 100% 90% 80% T70% 60% 50% a'kg
Dry Bulb: 28.60 °C 35
‘ Load EPW... Load CSV... ‘ Rel Humidity: 73.61%
Heat Index: 32.5°C
‘ Select Display Metric... ‘ Extreme Caution:
Heat cramps and heat exhaustion are possible. 10
( Continued activity may result in heat stroke.
‘ Show Daily Outline v ‘
Show Date Range Selector
25
‘ Year Month Day |
Z
‘ Snapshot H Regions p ‘ @
20 =
&
COMFORT OVERLAY v £
) ) =
F
‘ Outdoor Work Heat Inde: v ‘ g
\ J Z
Solar Exposure Potential:  0.00
Completely shaded or no Sun. s
10
(J Show Underlying Data Grid
‘ Reset H Options P
N T i
PROCESS LINES ) R FEE S EE EEES Fost MRS ECEG0 M ITEEL i AVORLVELE i S DU VS S5 S S S SO A S, o I N O N Ay 2 \\
\
CHART METRICS v ; T T T T T T T T T T T T T T T T T T T T T T T T ; .\:J T T T T D
B 0 5 10 15 20 25 35 40 45 °C
Dry-Bulb Temp. ‘ & ‘ Dry Bulb Temperature (°C) |
S ~°C
Absolute Humidity ‘ @ ‘ r
Relative Humidity ‘ o ‘ s 25
(J Wet-Bulb Temp. | ® | - I Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec B



BISSAU - AEROPORTO (2009-2023) — CLIMA Aw - outubro CT (HI, ao sol), ciclo diario médio

[PSYCHROMETRY: -~ ][@, o) . -'__-,] i {UN'TS H. ~. /&, @.

DATA MAPPING . * Psychrometric Chart Temperature/Humidity Distribution Points
100% 90% 80% 70% 60% 50% o'kg

CONDITION:
Dry Bulb: 28.60 °C

‘ Load EPW... Load CSV... | Rel Humidity: 73 61%
Heat Index: 37.0 °C

‘ Select Display Metric... ‘ Extreme Caution:
Heat cramps and heat exhaustion are possible.
Continued activity may result in heat stroke.

‘ Show Daily Outline v‘

Show Date Range Selector

‘ Year Month Day ‘

‘. Snapshot H Regions p ‘

COMFORT OVERLAY v

(EEY S0RL a1nio e oy

‘ QOutdoor Work Heat Inde: V‘

[J Show Underlying Data Grid

‘ Reset H Options »

PROCESS LINES

v

CHARTMETRICS

<

Dry-Bulb Temp.

9 6 0 o

Absolute Humidity

Relative Humidity

) Wet-Bulb Temp.

= Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec



PORT GENTIL - AEROPORTO (2009-2023) - CLIMA Aw - frequéncia CT (n°médio horas/ano)

PSYCHROMETRY: | & | H . . -___—',| i

+ Psychrometric Chart

Dry-Bulb Temp. e} INDICATOR: 100%  90% 80%
Dry Bulb: 28.50 °C — 7
Rel Humidity: 82.91%
Absolute Humidity @ Abs Humidity: 20.6 g/kg
Vap Pressure: 3.24976 kPa
Air Volume: 0.8825 m3/kg
i idi Enthalpy: 81.28361 kJ/'kg
Relative Humidity ® Dew Point: 2542 °C
Wet Bulb: 26.19 °C
[ Wet-Bulb Temp. o® Grid: 419 Hrs
[ Vapour Pressure [e)]
[ Specific Volume &
(] Enthalpy [e)]
Default None
WEATHER STATION v
Name: Port-Gentil_IntL AP
Region: oM
Country: GAB
WMO: 645010
Geographic Location
Latitude: -0.712°
Longitude: 8.754°
Timezone: +01:00 -- 0 U s N o e £ 5
Elevation: 40m B I e B IR e EER R R B S
. ! T T T T ! T T T T ! T T T T ! T T T T ! T T T T ! T T T T ! T T T T ! T T
Load... Find... 0 5 10 15 20 25 30 35

- Dry Bulb Temperature (°C)

‘ units | F | A~ | B ®-|

Temperature/Humidity Distribution Hrs

T0% 60% 50% glkg
— 1 T o — 35
: . : 40% o
=30
30% 7
~—125
r =
o
=20 @
B c
T
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C
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o
L g
159
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=10
10%+
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PORT GENTIL - AEROPORTO (2009-2023) - CLIMA Aw - frequéncia CT (observacoes horarias)

‘ PSYCHROMETRY: |

Dry-Bulb Temp. [e))
Absolute Humidity ()]
Relative Humidity o
[ Wet-Bulb Temp. [ )]
() Vapour Pressure )]
[J Specific Volume [ )]
(] Enthalpy [e))
Default None

WEATHER STATION v
Name: Port-Gentil_ Intl. AP
Region: oM
Country: GAB
WMO: 645010
Geographic Location

Latitude: -0.712°
Longitude: 8.754°
Timezone: +01:00
Elevation: 40m

Load... Find...

S CAEREN - =)

~ Psychrometric Chart

INDICATOR:

Dry Bulb: 28.50 °C

Rel Humidity: 82.91%

Abs Humidity: 20.6 g'kg
Vap Pressure: 3.24976 kPa
Air Volume: 0.8825 m3/kg
Enthalpy: 81.28361 kJ/kg
Dew Point: 25.42 °C

Wet Bulb: 26.19 °C

‘J units | FL| A2 | BD. @-‘

Temperature/Humidity Distribution Points

80% 70% 60% 50% g/kg
a [ A 4 =35
: ' : : 40% =
=30
30% 7
<25
r =
o
-20 &
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PORT GENTIL - AEROPORTO (2009-2023) - CLIMA Aw - amplitude CT, por meses do ano

| PSYCHROMETRY: -

Dry-Bulb Temp. ®
Absolute Humidity @
Relative Humidity ®
(] Wet-Bulb Temp. )]
() Vapour Pressure )]
[ Specific Volume [ )]
] Enthalpy ®
Default None
WEATHER STATION v
Name: Port-Gentil.Intl. AP
Region: OM
Country: GAB
WMO: 645010
Geographic Location
Latitude: -0.712°
Longitude: 8.704°
Timezone: +01:00
Elevation: 40m
Load... Find...

AN < I

« Psychrometric Chart

INDICATOR:

Dry Bulb: 0.70 °C

Rel Humidity: 20.15%

Abs Humidity: 0.8 g/kg

Vap Pressure: 0.13022 kPa
Air Volume: 0.77648 m3/kg
Enthalpy: 2.70604 kJ/kg
Dew Point: -17.56 °C

Wet Bulb: -4.38 °C

Dry Bulb Temperature (*C)

100%

90%
|

‘ UNITS

H
RN -

A

—_—

0, @.

Temperature/Humidity Distribution Points

30%
L
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1 | A
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PORT GENTIL — AEROPORTO (2009-2023) — CLIMA Aw - amplitude CT (HI, a sombra), por meses do ano

[ PSYCHROMETRY: | *o

» 1 ©.] 2. Z. ] O

DATA MAPPING v

‘ Load EPW... Load csv...‘

‘ Select Display Metric... |

‘ Show Monthly Ranges v|

[J Show Date Range Selector

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde; v

Solar Exposure Potential:  0.00
Compiletely shaded or no Sun.

[0 Show Underlying Data Grid

‘ Reset H Options »

PROCESS LINES

{ v

CHARTMETRICS

Dry-Bulb Temp.

Absolute Humidity

Relative Humidity

[J Wet-Bulb Temp.

() Vapour Pressure

9 0.0 0 0 0

O Specific Volume

“ Psychrometric Chart

CONDITION:

Dry Bulb: 0.70 °C

Rel Humidity: 20.15%
Heat Index: 0.7 °C

Heat stress unlikely.

[UNITS H.| 2. | 5, @-]

Temperature/Humidity Distribution Points
100% 90% 80% 0% 60% 50% glkg

(By/6) AypIwnH anjosay

- Diry Bulb Temperature (*C)




PORT GENTIL - AEROPORTO (2009-2023) - CLIMA Aw - julho CT (HI, a sombra), ciclo diario médio

|

PSYCHROMETRY: | *»

SR < = s [ & B ©.

DATA MAPPING v

‘ Load EPW... Load CSV... ‘

‘ Select Display Metric... ‘

' Show Daily Outiine v

Show Date Range Selector

‘ Year Month Day ‘

‘ Snapshot H Regions p ‘

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde: V‘

Solar Exposure Potential:  0.00
Gompletely shaded or no Sun.

[0 Show Underlying Data Grid

‘ Reset H Options p

PROCESS LINES

{ v

CHARTMETRICS

Dry-Bulb Temp.

Absolute Humidity

Relative Humidity

9 0 0 0

(] Wet-Bulb Temp.

“ Psychrometric Chart Temperature/Humidity Distribution Points
CONDITION: 100%  90% 80% 70% 60% 50% glkg

Dry Bulb: 0.70 °C
Rel Humidity: 20.15%
Heat Index: 0.7 °C

Heat stress unlikely.

FEME ANDIWNM a1nios oy




PORT GENTIL - AEROPORTO (2009-2023) - CLIMA Aw - fevereiro CT (HI, a sombra), ciclo diario médio
GEIFREA < = s | FL| A B @,

[ PSYCHROMETRY: | % -~ ]

DATA MAPPING - “ Psychrometric Chart Temperature/Humidity Distribution Points
CONDITION: 100%  90% 80% 70% 60% 50% alkg
Dry Bulb: 0.70 °C 35
‘ Load EPW... Load CSV... ‘ Rel Humidity: 20.15%
Heat Index: 0.7 °C
‘ Select Display Metric... ‘ Heat stress unlikely.
k : 30
' Show Daily Outiine v

Show Date Range Selector
25

‘ Year Month Day |

‘ Snapshot H Regions p ‘

20

COMFORT OVERLAY v

‘ Qutdoor Work Heat Inde: V‘

(Bx/B) Aypiwny anjosgy

Solar Exposure Potential:  0.00
Completely shaded or no Sun.

() Show Underlying Data Grid

‘ Reset H Options p

PROCESS LINES

"\:_)

35 40 45

{ w

CHARTMETRICS

T T T T T T T

20 25
Dry Bulb Temperature (*C)

Dry-Bulb Temp.

9 0 0 0

1 f— (‘3

Absolute Humidity

Relative Humidity

W‘WW %wawwwm )

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

[ Wet-Bulb Temp.



PORT GENTIL - AEROPORTO (2009-2023) - CLIMA Aw -fevereiro CT (HI, ao sol), ciclo diario médio
[ PSYCHROMETRY: | « | ][ O, . %v] i [ unts | .| AL | B @-]

DATA MAPPING . “ Psychrometric Chart Temperature/Humidity Distribution Points
CONDITION: 100% 90% 80% T0% 60% 50% glkg
Dry Bulb: 0.70 °C 35
 Load EPW... Load CSV... | R Humidy 20 15%
Heat Index: 5.1 °C
‘ Select Display Metric... ‘ Heat stress unlikely.
p 4 30
‘ Show Daily Outline v‘

Show Date Range Selector
25

‘ Year Month Day ‘

Relative Humidity ‘ 25

‘ W

I
| - Jan Feb Mar Apr May Jun Jul Aug Sep QOct MNowv Dec

‘ Snapshot ‘ ‘ Regions p ‘ 2
! 20 £
g
COMFORT OVERLAY v g
‘ Outdoor Work Heat Inde: V‘ g
10
(J Show Underlying Data Grid
‘ Reset ‘ ‘ Options P ‘ o o
I I O F
[ O I Y D
PROCESS LINES > R <
CHART METRICS v I !
0 5 10 15 20 25 30 35 40 45 i
Dry-Bulb Temp. ‘ ‘ Dry Bulb Temperature (*C) |
-
Absolute Humidity \ \ F

() Wet-Bulb Temp. |
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Grid-Cell Centre Parameter: Chart Type: Temperature Unit:
Praia, Cabo Verde | Search  Latitude  Longitude pgrrmmvemmmym—"y  Monthly Distribution v | | Celsius v

1475 2375
 Temperatre (i)
1 ) CHEEICEED)

M e S - G HI Explained
e Temperature (max), Temperature (min), H! (max), HI (min) (Monthly Averages 1981
Mapa  Satélite | P (max), Temp (min) > HI (min) ( y Averag

to 2023).
Latitude: 14.75 & Longitude: -23.75
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Dados cartograficos @2024 | Termos
Show weather stations. (1] Find closest weather station. MNote: When inferpreting charts that display dew-point temperature, or values derived from i,

ie. WBGT and UTCI, note that dew-point temperatures below 0°C are often not reliable.
@ Orange markers indicate weather stations with data for

more than 2/3 of days 1980-2023. Click a marker {o view stafion data. Show Data Table J { Save this Graph as an Image

Grid-cell data for this page from: CRU TS v4.08, Climatic Research Unit, University of East Anglia, Norwich, UK hitps/Avww cru. vea.ac.uk/
Weather station data based on Global Summary of the Day, Mational Oceanic and Atmospheric Administration hitps/Awww noaa.gov/



Grid-Cell Centre Parameter: Chart Type: Temperature Unit:
Ponta Doce Mancanha, Guir | Search  Latitude  Longitude | g smpmrymeymseey  Monthly Distribution | Celsius v
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 Temperature (i)
i e CHNEIGED)
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Show weather stations. (] Find closest weather station. Note: When inferprefing charts that display dew-point temperature, or values derived from i,

i.e. WBGT and UTCI, note that dew-point temperatures below 0°C are often not reliable.

@ Orange markers indicate weather stations with data for
more than 2/3 of days 1980-2023. Click a marker {o view stafion data. Show Data Table ‘ | Save this Graph as an Image



Grid-Cell Centre Parameter: Chart Type: Temperature Unit:

' PORT GENTIL

H e J Latitude Longitude ' g Temperature (max) kg ‘ Monthly Distribution v| | Celsius v

075 875
X[ e) CIEITID
HI Explained

Temperature (max), Temperature (min), HI (max), HI (min) (Monthly Averages 1980
to 2023).
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Show weather stations. [T] Find closest weather station. Note: When interpreting charts that display dew-point temperature, or values derived from If,

i Orange markers indicate weather stations with data for

iLe. WBGT and UTCI, note that dew-point temperatures below 0°C are offen not reliable.

maore than 2/3 of days 1980-2023. Click a marker fo view station data. Show Data Table J { Save this Graph as an Image




| Cidade Velha, Cabo Verde H Search  Latitude

Mapa  Satelite

Grid-Cell Centre Parameter: Chart Type: Temperature Unit:
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Note: When interpreting charts that display dew-point temperature, or values derived from it, i.e.
WEBGT and UTCI, note that dew-point temperatures below 0°C are often not reliable.
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Note: When interpreting charts that display dew-point temperature, or values derived from i, i.e.
WBGT and UTCI, note that dew-pomt temperatures below 0°C are often not reliable.
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Note: When interpreting charts that display dew-point temperature, or values derived from if, l.e.
WBGT and UTCI, note that dew-point temperatures below 0°C are often not reliable.
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