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=
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◦
u�x G"L � G�W

◦
u�x

G.W �FI L
◦
u�x�I L �FI W

◦
uIQ I W � REL

◦
u��cvUJSRU)UJ_cUXwOMONRUJS UtrJUXSRM UXWZYJ[�TaQ`y�]�[nSaUJw�Q`y lZUXbcUt��UJM VgUgx�UJ]^SPQ`NPQ`_�TVU }

NPQ�[nN�mnSaoXp^l`[nN b^UBrXUJSRMOUJWZYJ[BbcU?�/u^� _cUBwO[n_^mJMsTaigb^Q Q
y � ig_^WZYJ[?b^[:TaQ
y1]�[^xJ[Ji)NRQ KRUgxn[nN bgM UJmnSRUJy1UJN
� [ r�y �nwswOQ`S
xg��MOmni^SRU U � R �

j:~^NPQ`SPrXUJy�[nN1i^y l
MOl
wO[ UJ_|icUXwB~�Q`y b^Q
pc_gMOb^[ Q
y TR[�b^UJNKUJNISRQ`mJM���Q`NIbg[ b^M UJmJSaUJy1Ugx�NPQ`_^bg[
{|i^Q�UJNF]^SPMOy�Q`MsSaUJN)]�[nNPNRi^Q
y �/u^� y1UJMs[nS)b^Q�r�Msb^[ U ]gSR["V�MOy�MObcUJbgQKl`[ny [ � {|icUJbg[nS`� e ��UJM VgU
bgQ W

◦
u-U G.L

◦
u�UJ]^SRQ
NRQ
_|TaU�igy ]^SPQ`b^[Jy1�s_^MO[1b^Q)TaQ
y1]�Q`SRUXTai^SRUJN:y1UJMON?UJwsTaUJN?b^UKSRQ`mJM YJ[^x�rXUJSRMOUJ_^b^[
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��MOmni^SRU U � I�� eB_^[ny1UJwOMOU)bcU1�/u^� �
◦
� 
 x�[n~�TaMOb^UF]�Q`ws[1NRUXT _
wOMhTaQ�� Q � �3x�Q
y SRQ`wOUJWZYX[���y _
b^M UFb^Q

ws[n_^mn[ �|TaQ
SRy�[)lZUJwsl`i^wOUJbcU)]cUXSaUFUCN`_`SPMOQ TaQ
y1]�[nSRUJw Q
_|TRSRQ G.fEf CU I LELEa �



���������
	����� ��������	 � � �
� ��� � � � � �
	 ��� ��� R H

bgQ R I
◦
�\_^[KrJQ`SaYX[�U I L

◦
�e_^[�Ms_|rJQ`SP_^[^� � y RER x W

◦
� U�UJy�]^wOMhTai^bgQzb^[�l
MOl
wO[INRU��`[J_cUJw � M � QJ� √

2
bgQ`NPr�Ms[nN)]cUJbgSaYJ[ 
 _�U y�Q`_^[JS)[n~^NPQ`SPrXUJb^Ugx G x G

◦
�?xigy TRQ`SRW
[-b^[-{|i^Q�_K[J~^NRQ
SPrXUJb^[-_^[-Q V�TaSRQ
y1[

wsQ`N TaQ�bcU ~^UJl`MOU _cU y1Q
NRy1U3��UJM V^U3b^Q-w UXTRMsTRi^b^Q`N
�]e�]cUJS TaMOS1bcU SRQ
mnM YJ[3Q`_�TaSPQ G�W
◦
u7U I L

◦
u�x _

]�[nNPNR�srJQ`w�]�Q
SRl`Q
~�Q
S�UKMO_�TaSPi^NaYX[�b^QCoJmni^UJN:y1UJMON/� SRM UXN:UJ[�wOUJb^[KbcUKl
[nNPTaU�UX� SRMslZUJ_^Ugx�TRSaU��
MObcUXN:]�Q
w U
��[JSRSRQ
_�TaQ/b^Q P Q`_^mJi^Q`wOUg� � NPTaU���UJM VgU�UX]^SRQ
NRQ`_�TaUzi^y l
MOl`ws[�UJ_|icUJw<~�Q`yEb^Q�pc_^Msb^[^x|[n_^b^Q/_^[�MO_�rnQ
SR_^[
U TRQ`y�]�Q
SaUXTRi^SaU�l �gQ`m�U'U G"U

◦
� Q�_^[�rJQ`SRYJ[ RFG

◦
�?� �/Q`N TVU-y1Q
NRy1U ��UJM VgU bgQ�w UXTRMsTaigb^QJx�b^[-wOUJb^[

[�Q`N TaQKb^U�~cUJl`MOU Q`N TVo-wO[�lZUXwOM��`UJb^[�_^[ P UJ_gl`[-b^Q�eB~^SR[Jw��^[nN
x�[n_^b^Q�[J~^NRQ
SPrXUJy�[nN)i^y l`Msl`wO[�UJ_|icUJw
l
[ny UJy1]gwOMsTRi^b^Q�SRQ
b^i �`MsbcUgx�l �^Q
m�UJ_^bg['U�i^y y��O_gMOy�[Hb^Q G x�

◦
�EQ`y R H

◦
�k� � y l`[ny�]cUJSRUJWZYX[^x

U�UJy�]^wsMsTaigb^Q)b^[�l`Msl`wO[�NRU��`[n_^UJw�_cU�y�Q`NPyIUK��UJM VgU�bgQ�wOUXTaMhTai^bgQ`N _cU�l`[nN TVUHUX� SRMslZUJ_cU�_�b^Q R x H
◦
�?�

�BUHSPQ`mnMOYJ[�Q`_�TaSPQ I W
◦
u U REL

◦
u1_1]�[nNPNR�hrnQ`w�[n~^NPQ`S rJUXSz{|i^Q�U�MO_�TaSPi^NaYX[HbcUXN)oJmni^UJNzy1UJMsN�� SPM UJN�_^[

wOUJb^[�UX� SPMOlZUX_^[HMs_�TaQ`_gNRMsp^lZU } NRQ�Q1{|i^QIU ��[nSPSRQ
_|TRQIb^Q P Q`_gmni^Q`wOUHUXwOlZUX_^WZU	I L
◦
�kx�[�{�igQINRQ
mni^_^bg[

v Q
TRQ`SRNP[n_ UX_^b u|TaSaUXy1y1U � G"fEfEL 
 _�U�SRQ
mnM YJ[�[n_gb^Q�U�l
[nSRSPQ`_�TaQ�]cUJNPNaU�U �^i^MOS y1UJMON?b^MON TVUJ_�TaQFbcU
l
[nNPTaUg�

e �MOmnigSaU U � R UJMO_^b^Uzy�[nNPTRSaUz{|i^Q?Q V�MON TaQ`y rXUJSRMOUJW���Q`N�MO_�TRQ`SaUX_�i^UJMON�_cUtN _`SRMsQBTRQ`y�]�[nSRUJw<[n~gTRMObcU
]�Q`ws[zNRUXT _
wOMhTaQ � Q � � Q`_�TRSRQ G"fEf �Q I LELEa � v [�b^Q
y1[JN [n~gNRQ`S rXUJS�{|i^Q?UzUJy�]^wsMsTaigb^Q!b^[tl
MOl
wO[zUJ_|icUJw
rXUJSPM UIQ
y TR[�bcUXN�UJN SRQ
mnM���Q`N
�tq/yIUK[n~gNRQ`S rXUJWZYJ[�y1UJMON?b^Q
TaUJw��cUXbcUKb^Q`N TVUJN rXUJSPM UJW ��Q
N:MO_�TaQ
SaUJ_|icUXMON
]�[�b^QFNRQ`S���UJl
MOwOMhTVUJb^UKUXTaSRUZrE_`Nzb^[ bgM UJmnSRUJy1UKb^Q � [ r�y �nwswOQ`S?bcU UJ_g[nyIUXwOM U1bcU��/ug� Q`y SPQ`w UXWZYJ[
��yZ_`b^MOUITa[JTaUJw x���MOmni^SRU U � U � e UJ_^[ny1UJwsM U1� [nMlZUJwsl`i^wOUJbcU�UXTRSaUZrE_
NzbcU�SPQ`y�[�W`YJ[�b^[�l`MOl
wO[�UJ_|icUJw x
NPQ`y�Mh}fUJ_|icUJw Q�bcUCyZ_`b^MOU)b^Q�wO[n_^mJ[��|TaQ
SRy�[ � Q
_�TaSRQ G.f/f FU I LEL�a 
 b^U��/u^� �
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��MOmni^SRU U � R � 
 UJSRMOUJWZYX[CbcU��/ug� �
◦
� 
!_^U�ws[n_^mnMhTai^b^Q?Q`y � i^_gWZYJ[�b^[FTaQ`y�]�[ � b^M UXmnSaUJy1Utb^Q � [ r�}

y �nwswOQ`S 
 ]cUJSaUBl`MO_gl`[:��UJM V^UXNw U TaMsTRi^b^Ms_cUJMON�b^[ e�TRw��J_�TRMOl`[ u�i^w �j:N bcUJbg[nN�b^Q��/u^� NRYJ[ ]^SR[ rJQ`_^MsQ`_�TaQ
N
bg[�NRUXT _
wOMhTaQ:� Q ��� Q�l
[n~^SRQ
y [F]�Q
SR�s[�b^[FQ
_|TRSRQ G.fEf �UZI L/L�a �

�HQ
NRy�[ UJ]��nN�UBSRQ
y1[�WZYX[?b^[nN�l`Msl`wO[JN�UX_�i^UJMON
xJ]�[�b^Q
y1[JNUJMs_^bcU/[n~^NRQ
SPrXUJS�NRMO_^UJMON�MO_gb^Q`]�Q`_^bgQ`_�TaQ
N
b^UKwO[n_^mJMsTaigb^Q)_cU�UJ_^[JyIUJwsM U�bcU��/u^� SPQ`]^SPQ`NPQ`_�TVUJbg[nNz]�[nS?rXUJws[nSRQ
N ]�[JNRMsTRMsrJ[nN:[ni'_^Q
m�UXTaMhrn[nN {|i^Q
U TaSaUZrJQ`NRNRUJy bgQ i^y wOUJb^[CU)[JigTaSP[)bcU)~cUJl
M Ugx�NRQ
y NRQ
_�TaMOS rJUXSRM UXW���Q`N�l
[ny UzwO[n_^mJMsTaigb^QJ��v�SP[ rXUZrnQ
wh}
y�Q`_�TRQ1Q
NPTaQ
NtNPMO_cUJMsN�NaYJ[HSRQ`NP�Ob^ig[nNtb^[Hl`Msl`wO[�UJ_|icUXw�{|i^Q1_cYJ[�� [nSaUJy SRQ`y�[ r�MOb^[nN�l`[Jy1]^wsQ
TaUJy1Q
_�TaQ
]�[nMsN[�y _�Ta[�b^[:igTRMOwsM��ZUXb^[?]cUXSaU U SRQ
y1[�WZYJ[?igTaMswOM��`UBi^y�U�KPi^N TaQ!NRQ
_^[nMsbcUJw � 3]^SP[ rJoZrJQ`wc{|i^Q!b^Q
NPr�MO[nN
bg[�l`Msl`wO[ UJ_|icUJw � [niANRQ`y�M ��UJ_|icUJw 
 b^QKigyIU�l`i^S rJU TRQ �nSPMOl`UH]�Q`SP� Q
MsTaU NRQ KRUJy b^Q`M V^UXb^[nN)]cUXSaUHTRSaoJN
l
[ny�[t]cUJS TaQBbcU)UJ_^[JyIUJwsM Ug� q/yIU�NR[nwsi^WZYJ[t]cUJSaUzNRQ?SPQ`y�[ rnQ`S�y1Q
w��^[nS�Q`N TaQ
N�l`Msl`wO[JN�NRQ
SRMOUtUtigTRMOwsM��ZU }
W`YJ[Fb^Q�y1[�b^Q`ws[nN�y1UJMON�SRQZUXwO�ON TaMsl`[nN!b^[FNPMO_cUJw�NRU��`[J_cUJw xg[ni UFigTRMOwOM��ZUJW`YJ[)b^Q�yZ_
TR[�b^[JN!b^Q�p^wsTaSRUJmnQ
y
y1UJMsN�l`[ny�]^wsQ V�[nN!l`[Jy1[)pcwhTaSP[nN!b^Q Q Q
NR]�[nNPTaU�dfy�]^i^wsNRMhrJUC��MO_^MhTVU � �d Q 
 x � v [nwOMhTa[CQ�T?UXw � I L/LEL 
��
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��MOmni^SRU U � U �K�HQ`NPy1['{|i^Q�U'�MOmJi^SaU U � R y1UJN)]cUXSaU-U-UJ_^[JyIUJwsM U�bcU-�/u^� �
◦
� 
 x [n_^bgQ�[-l`MOl
wO[

UX_�i^UJw x�NRQ`y�M ��UJ_|icUJw Q�UCy _
b^M U)bgQ�ws[n_^mn[ �|TaQ
SRy�[)� [nSaUJy SRQ
y1[ r�MOb^[JN`�

q/yIU � Q`MsWZYJ[zMO_�TaQ
SRQ`NPNaUJ_�TRQ:{|i^Q?NPQBTa[JSR_cU�Q
r�MOb^Q
_�TaQ:_^[JN�b^MOUJmnSaUXyIUJN�bgQ � [ r�y �nwOwsQ`S�bcU)UX_^[ny1U }
wsM Utb^U��/u^� NaYJ[�[nN ]cUJbgS ��Q`N b^Q�wOMs_ �cUJN!Ms_^l`wsMO_cUJb^UJN�]^SPQ`NRQ
_�TaQ`NBQ`y TR[�bcUXNBUCSPQ`mnM���Q
N`xcNRQ
_^b^[�yIUXMON
Q�r�MOb^Q
_|TRQ`N!_cU)SPQ`mnMOYJ[ty1UJMsN�UJ[)NPi^w � � N TaQ
N/]^UJb^S ��Q`N�MO_^l
wOMO_^UJb^[nN�SRQ
]^SRQ
NRQ`_�TaUJy NRMs_cUJMsN ]^SP[n]cUJmnUJ_�TaQ`N
NP[n~^SPQ`]�[nNPTR[nN NR[n~^SPQ�[�NPMO_cUXw Ta[JTaUJw bcUC�/u^� Q�{�igQ���U��
Q`y UCl
[ny)i^_^MslZUJW`YJ[FQ`_�TaSPQ�[�wOUJb^[FwOQ
NPTRQ Q�[
[�Q`N TaQzbcU1~cUXl`M U�� eB] �JNBi^y1U1SRoJ]^MsbcUIUJ_^oJwOMsNRQJxc]�[�b^Q�} NRQtl
[n_^l
wOi^MsSB{|i^QzQ`NRNPQ`N NPMO_cUJMsN ]^SR[n]^UJm�UJy b^Q
wsQ`N TaQ!]cUJSRU�[�Q`N TaQX� e*rnQ`ws[�l
MObcUXb^Q!b^Q!��UJNRQXx|Q`NPTRMOy1UJbcU ]�Q`w U:Ms_^l`wsMO_cUXWZYJ[ b^[JN�]^UJb^S ��Q`N�_cU��Msmni^SRU U � U
_^U!��UXM VgU!Q`_�TaSPQ I W

◦
u�Q REL

◦
u�x._�b^Q W x U

km.d−1
� � N TaQ�rJUXwO[nS6_�l`[Jy1]cU Ta�srJQ`wnl
[nyerXUJwO[JSRQ`N�]gS`_
r�Ms[nN�Q`_�}

l
[n_�TaSRUJb^[nN�_cU�wOMhTaQ
SaUXTRi^SaUgxX]cUJSRU�Q
NPTaU�wOUXTaMhTai^b^QXxJ]cUXSaU [n_^bcUXN�bgQ Q [nNPNR~ �C~cUJSP[�l
wO�s_^MOl`UJNb^[�]^SPMOy�Q`MsSR[
y�[�b^[ � v [nwOMhTa[)Q�T?UXw � I LEL/L 
��

v [�b^Q
y1[JN�UJMs_^bcU�[n~^NPQ`SPrXUJS�]�Q`w Uz�MOmJi^SaU U � U x|{|i^Q?_cYX[ �co�y)i^MsTaU�bgMONPTRMO_^W`YJ[�Q`_�TaSPQ:U�UJ_^[ny1UJwOMOU
b^U��/ug� bcU�SRQ
mnM YX[ [�l
Q �J_^MslZU:Q bcUJN�]^SP["VgMsy1MsbcUJb^Q
N b^[�l`[J_|TR[nSR_g[z[�Q`N TaQ bcU ~cUJl
M Ugx�_cUXN�TRSR�
N���UXM VgUJN
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wOUXTaMhTai^bgMO_cUJMsNy1UJMON�UX[t_^[nS TaQX� �BQ
NPTVUXN ��UJM V^UXN`x�UzUX_^[ny1UJwOMOU:bcU��/ug� UJ[�wO[n_^mJ[zbcU�l`[JNPTVU�~^SaUXNRMOwsQ`MsSaU
_CigyIU�Q V�TRQ`_^NRYJ[ b^[�NPMO_cUJw�[�l`Q��J_^Msl`[^� � _�TaSPQ
TaUJ_�Ta[^x�UJ[�NRi^w�bgQ I L

◦
u�x�Q VgMsNPTRQ�igyIU�b^MsNPTaMs_^WZYX[�Q`y

UXy1]^wsMsTRi^b^Q�Qz��UJNPQ)bcUKUX_^[ny1UJwOMOUFb^UI�/u^� bcU1��UJM VgUIU
≈ 5◦

]^S �"V�MOy�[ �Il
[nNPTaUKQtb^Q)oJmnicUJNByIUXMON
[�l`Q��J_^MslZUJN
� Zno�_^[Kw UXb^[IwsQ`NPTRQtbcU1~cUJl`MOUgx<[n~^NPQ`SPrXU } NRQCUX[IwO[J_^mn[IbgQzTa[�bcUJN?UJNB��UXM VgUJN/w UXTRMsTaigb^MO_cUXMON`x
]gSR[�l`Q`NPNR[nNCbgQKy1Q
NR[��|Q`NRl`UJw UHl`[n_gp^_cUJb^[nNC]gS �"V�MOy�[ � l`[JNPTVU�x�_|i^y1UH��UJM VgU {|i^Q�]�[�b^QKl �gQ`m�UJS)UXT _
U G.L

◦
bgQ�ws[n_^mnMhTai^bgQJ� v [nSPTaUJ_�Ta[^x�KPi^_�Ta[ �'l`[nN TVU u�i^w ��e?y�Q`SPMOl`UJ_cUH� Q
_��ny�Q`_^[nNFb^Q�~�[nSRb^U�[�Q
NPTaQ

mnUJ_ �cUJy Q
_^Q`SPmnM U�UJ[INRi^w bgQ I L
◦
u�x MO_gb^i �`Ms_^b^[Ky1UJMs[nS/rXUJSPM UJ~gMOwOMsbcUJb^Q _^UK�/u^�3� � Q`_^bg[�Q
y r�MsNPTVU

[ {|i^QH� [JM!b^MONPl`igTRMOb^[3UJl`MsyIU-QHU3SPQ`NR]�Q`MhTa[ b^[Al
MOl
wO['NaU��
[n_cUJw x�b^Q
]^SRQ
Q`_^bgQ ��NPQ�{|i^Q	eB~^SR[nw��^[nNFNRQ
NPMsTRicUH_^[-wsMOy�MsTRQCNRi^w b^QKi^y1U SRQ
mnM YX[ b^Q1SRQ`wOUXTaMhrXUHQ`N TVUJ~gMOwOMsbcUJb^QFT _
SRy�MOl`Ugx���UXTR[nS�MOy�]�[nS TVUJ_�TRQ1_^[
Q
NPTaUJ~�Q
wOQ
l`MOy�Q`_�TR[Cb^Q�Q`l`[JNRNRMsNPTRQ`y1UJNBl
[nSaUXwOMO_g[nN`�

� y TRQ`SPy1[nNtb^Q�]^SR[�l`Q
NRNP[nNCQ`y Q`NRl`UJw U�bgQ�~cUJl`MOUgx�]�[�b^Q }fNPQK[n~^NPQ`SPrXUJSC{|i^Q�bg['p^_cUJw�bgQ I LEL I
U T _Cy�QZUJb^[JN:b^Q I LELER igyIU�UJ_g[nyIUXwOM U�]�[JNRMsTRMsrXUIb^QC�/ug� _C[n~gNRQ`S rXUJbcUgx�Q V�l
Q`b^Q
_^b^[ {|icUXNRQ I

◦
�?x

]gSRMO_gl`MO]^UJwOy�Q`_�TaQ/UJ[tNRi^w�bcU)w U TaMsTRi^b^Q b^[ P UJ_^l`[CbgQ e?~gSR[nw��^[nN`x�MO_^l
wOi^NPMsrJQJ� � NPTaU)UJ_^[JyIUJwsM U {|i^Q`_�TRQ
� [JM�NPQ`mni^MsbcU?b^Q�i^yIU?UJ_^[ny1UJwOMOU � SPM Ugx l`[Jy TRSaUJ_^NPMOW`YJ[:b^Q�� [JSRy1U:UJ~^SPi^]gTVU�� � y mJQ`SaUXw xnUByIUJmJ_^MsTRi^b^Q
Q1U UXy1]^wsMsTRi^b^Q)bcUHUJ_^[ny1UJwsM UJN?TRQ`_^bgQ`y UHUJigy1Q
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Correcao de Webb para o Calor Latente
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Calor Sensivel devido a Chuva
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