
–
–

3



3

4



5



3

6
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³«~¬= £§¬¥±=J=¬­²=¬~²³°£=J=~°£=²¦£=¡~³±£=­¤=¢§±~±²£°=ª­±±£±I=µ¦§¡¦=±²£«=¤°­«=¡¦­§¡£±=

~ ­³²=µ¦£°£=~¬¢=¦­µ=¦³«~¬=¢£´£ª­®«£¬²=µ§ªª=®°­¡££¢
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¡~°£² ©J¤­ª¢ °~±²£°

°¥£­±
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©
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=

«~¡¦§¬£=ª£~°¬§¬¥ =

=

=

=

=

=

=

=

=

=

=

=

=

=

=

c­ª¢

=

=

=

=

=

=

=

=

=

=

=
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=

=

=

=

=

=

 ­¶=®ª­²

=

3 lise das importâncias das variáveis através da função 8´~°f«®9 =

=

=

=

=

=

=

=
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=

=

=

=

=
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=

=

=

=

=

=

=

=

=
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^¬~ª·²§¡~ª=e§£°~°¡¦§¡~ª=m°­¡£±±=

^°£~=³¬¢£°=²¦£=ol`=`³°´£=

=

b³°­®£~¬=m£²°­ª£³«=p³°´£·=d°­³®

d£¬£°~²§´£=m°£Jq°~§¬£¢=q°~¬±¤­°«£°=

f¬´£°±£=a§±²~¬¡£=t£§¥¦²§¬¥

i§¥¦²=a£²£¡²§­¬=~¬¢=o~¬¥§¬¥

j~¡¦§¬£=i£~°¬§¬¥=

k£²µ­°©=`­««­¬=a~²~=c­°«=

k­°«~ª§¸£¢=a§¤¤£°£¬¡£=s£¥£²~²§­¬=f¬¢£¶=

o~¬¢­«=¤­°£±²=

o£¡£§´£°=l®£°~²§¬¥=`¦~°~¡²£°§±²§¡

p·±²£«=¤­°=^³²­«~²£¢=d£­±¡§£¬²§¤§¡=^¬~ª·±£±
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p²°£~«=®­µ£°=§¬¢£¶=

p³®®­°²=s£¡²­°=j~¡¦§¬£=

s~°§~¬¡£=§¬¤ª~²§­¬=¤~¡²­°= =

q­®­¥°~®¦§¡=t£²¬£±±=f¬¢£¶=

=
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= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

OKNKOKN= c~²­°£±=²­®­¥°ğ¤§¡­±=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OS=

= =

= =

= =

= =

= =

= =

= =

OKNKOKO= c~²­°£±=¦§¢°­ªı¥§¡­±=£=~« §£¬²~§±=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OU=

= =

= =

= =

= =

= =

OKNKOKP= c~²­°£±=~¬²°ı®§¡­±=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=PN=

= =

= =

= =

OKNKPKN= mª~²~¤­°«~±=¢£=~¬ğª§±£=£±®~¡§~ª=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=PR=

OKNKPKO= jħ²­¢­±=®°£¢§²§´­±=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=PS=

= =
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= =

= =

= =

OKOKPKN= j~²°§¸=¢£=¡­¬¤³±ġ­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QR=

OKOKPKO= `³°´~=¢£=¡~°~¡²£°ī±²§¡~=¢£=­®£°~ĥġ­=¢­=°£¡£®²­°=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QS=

=

=

= =

= =

OKPKOKN= cª­°£±²~=^ª£~²ı°§~=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RP=

OKPKOKO= jğ¯³§¬~=¢£=´£²­°£±=¢£=±³®­°²£=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RR=

= =

= =

= =

= =

PKOKNKN= ÿ°£~=¢£=£±²³¢­W= ~¡§~=¦§¢°­¥°ğ¤§¡~=¢­=o§­=`~¡¦­£§°~=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SP=

= =

= =

= =

= =

= =

= =

PKOKTKN= f¬´£¬²ğ°§­=¢£=ğ°£~±=¢£=§¬³¬¢~ĥġ­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TM=

PKOKTKO= f¬´£¬²ğ°§­=¢£=ğ°£~±=¢£=¬ġ­=§¬³¬¢~ĥġ­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TO=

= =

PKOKUKN= j­¢£ª­=¢§¥§²~ª=¢£=£ª£´~ĥġ­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TR=

PKOKUKO= a£¡ª§´§¢~¢£=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TS=

PKOKUKP= a§±²Ġ¬¡§~=¢£=¡­°®­±=¦ī¢°§¡­±=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TS=

PKOKUKQ= a§±²~¬¡§~«£¬²­=¢~=«~ª¦~=´§ğ°§~=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TT=

PKOKUKR= ċ¬¢§¡£=¢£=´£¥£²~ĥġ­=®­°=¢§¤£°£¬ĥ~=¬­°«~ª§¸~¢~=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TU=

PKOKUKS= ċ¬¢§¡£=¢£=°³¥­±§¢~¢£=¢­=²£°°£¬­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TU=

PKOKUKT= ċ¬¢§¡£=¢£=³«§¢~¢£=²­®­¥°ğ¤§¡­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TV=

PKOKUKU= ċ¬¢§¡£=¢£=®­²Ĩ¬¡§~=¢£=£±¡­~«£¬²­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TV=

PKOKUKV= ^±®£¡²­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UM=
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PKOKUKNM= `³°´~²³°~=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UN=

PKOKUKNN= q§®­=¢£=±­ª­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UN=

PKOKUKNO= ÿ°£~=¢£=§¬¤ª³Ĩ¬¡§~=¢~=«~°ħ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UO=

PKOKUKNP= r±­=£=­¡³®~ĥġ­=¢­=±­ª­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UO=

PKOKUKNQ= m°£¡§®§²~ĥġ­=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UP=

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

= =

=

=

= =

= =

= =

= =

= =

= =

= =

= =

= =
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=

– =

–
=

– =

– =
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j~¡¦§¬£=

i£~°¬§¬¥=

£²=~ªK £²=

~ªK £²=~ªK

=

£²=~ªK £²=~ªK
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£²=~ªK £²=~ªK

£²= ~ªK

£²=~ªK

£²= ~ªK

£²=~ªK £²=~ªK £²=~ªK

£²=~ªK
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=

=

=

=

=

=

=
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£²=~ªK

£²= ~ªK

=

24



²³¬§¬¥=

25



=

£²=~ªK

°§±© ¦~¸~°¢

017, p. 105) <se o risco é uma 

materialização desta condição=.

Segundo Bressani e Costa (2015, p. 17) o perigo é <uma condição com potencial para 

danos) ocorrer em um dado período de tempo=. 
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s³ª¬£°~ §ª§²·

£¶®­±³°£ ±³±¡£®²§ §ª§²·

£²= ~ªK

£²=~ªK £²=~ªK
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£²= ~ªK

£²=~ªK

£²= ~ªK

£²=~ªK £²=~ªK

£²= ~ªK

£²=~ªK £²=~ªK

£²=~ªK

£²= ~ªK
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OKNKOKN c~²­°£±=²­®­¥°ğ¤§¡­±=

£²=~ªK

£²=~ªK

£²=~ªKI

£²=~ªK

=

£²=~ªK

9

£²=~ªK

9

∞) e a estimativa de parâmetros
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=

£²=~ªK

£²=~ªK £²=~ªK

=

£²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

=

q­®­¥°~®¦§¡=t£²¬£±±=f¬¢£¶

£²=~ªK £²=~ªK

£²=~ªK
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=

p²°£~«= m­µ£°= f¬¢£¶

uro lu £²=~ªKI

=

£²=~ªK

=

I=q­®­¥°~®¦§¡=m­±§²§­¬=f¬¢£¶

OKNKOKO c~²­°£±=¦§¢°­ªı¥§¡­±=£=~« §£¬²~§±=

£²=~ªK £²=~ªK
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£²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²= ~ªK

=

£²=~ªK

£²=~ªK £²=~ªK

=

£²=~ªK

 ³¤¤£°±

£²=~ª

£²=~ªK

£²= ~ª

£²= ~ªK £²= ~ª
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£²=~ªK £²=~ªK

=

£²=~ªK

£²=~ªK £²=~ªK

=

£²=~ªK

k­°«~ª§¸£¢= a§¤¤£°£¬¡£= s£¥£²~²§­¬= f¬¢£¶

£²=~ªK

£²=~ª £²=~ªK

£²=

~ªK £²=~ªK £²=~ªK

=

p­§ª=
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`­¬±£°´~²§­¬=p£°´§¡£=J=p`p

£²=~ª £²=~ªK

OKNKOKP c~²­°£±=~¬²°ı®§¡­±=

£²=~ªK

=

£²=~ªK £²=

~ªK

£²=~ªK

£²=~ªK
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£²=~ªK £²=~ªK

=

£²=~ªK

£²=~ªK

£²=~ªK

¢§±²~¬¡£=²­=°­~¢ 3

<instrumento para mapeamento=.
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Segundo Almeida e Serra (2017, p.136), a modelagem hidrológica é <uma ferramenta 

bacias hidrográficas e simular diferentes cenários=. Nesse contexto, diversos autores

£²=~ªK

±­¤²µ~°£=

~¬~ª·²§¡~ª=¦§£°~°¡¦§¡~ª=®°­¡£±±

£²=~ªK

£²= ~ªK

£²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²=~ªK
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£²= ~ªK £²= ~ªK

OKNKPKN mª~²~¤­°«~±=¢£=~¬ğª§±£=£±®~¡§~ª

£²=~ªK
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­´£°ª~·

 ³¤¤£°± £²=~ªK

^¬~ª·²§¡=

e§£°~°¡¦·=m°­¡£±±

£²=~ªK

±­¤²µ~°£±

£²= ~ªK

±¦~®£¤§ª£±

£²=~ªK

OKNKPKO jħ²­¢­±=®°£¢§²§´­±

39



£²= ~ªK

£²=~ªK

£²=~ªK

£²=~ªK £²=~ªK

£²=~ªK £²=~ª

£²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

=

=«~¡¦§¬£=ª£~°¬§¬¥F

j~¡¦§¬£=i£~¬§¬¥ em 1959 através da publicação de seu estudo intitulado <p­«£=p²³¢§£±= §¬=

j~¡¦§¬£=i£~°¬§¬¥=³±§¬¥=²¦£=¥~«£=­¤=`¦£©£°±=, ele definiu ML como uma parte da ciência da 

40



j~¡¦§¬£=i£~°¬§¬¥

<aprendizagem profunda= conhecido como a££®=i£~°¬§¬¥

<^²²£¬²§­¬=f±=̂ ªª=v­³=k££¢=

£²=~ªK

±£ª¤J~²²£¬²§­¬

£²=~ªK £²=~ªK
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«~¡¦§¬£=ª£~°¬§¬¥

£²= ~ªK a§¤¤³±§­¬= j­¢£ª± £²= ~ªK

£²=~ªK £²=~ª

£²=~ª

NVPM=J=NVRM

NVPM=J=NVRM

NVRM
mlmri^ofw^ąāl=
al=qbojl=

j^`efkb=ib^okfkd

NVRM
mlmri^ofw^ąāl=
al=qbojl=

j^`efkb=ib^okfkd

NVVR
mr_if`^ąāl=^oqfdl=
abp`obsbkal=l

psj

NVVR
mr_if`^ąāl=^oqfdl=
abp`obsbkal=l

psj

NVQP
obab=kbro^i=pfjmibp=

rp^kal=
`fo`rfqlp=bićqof`lpK

NVQP
obab=kbro^i=pfjmibp=

rp^kal=
`fo`rfqlp=bićqof`lpK

NVUV
obabp=kbro^fp
=molcrka^p

NVUV
obabp=kbro^fp
=molcrka^p

OMNR
c^`b_llh
abbmc^`b

OMNR
c^`b_llh
abbmc^`b

OMMM=J=OMON

OMMM
qbojl=

 ^mobkafw^dbj=
molcrka^  

OMMM
qbojl=

 ^mobkafw^dbj=
molcrka^  

fkqbifdĈk`f^=^oqfcf`f^i

j^`efkb=ib^okfkd

abbm=ib^okfkd
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·

¶ ·

· ¶

{(ý�, þ�)}�=1
� k

· ¶

rem daqueles usados para treinamento é conhecida como <generalização=.

¶
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o~¬¢­«=c­°£±²

p³®®­°²=s£¡²­°=j~¡¦§¬£

k£³°~ª=k£²µ­°©±

£²=~ª

©Jk£~°£±²=k£§¥¦ ­°±

_­­±²£¢=q°££±

i­¥§±²§¡=o£¥°£±±§­¬

k~§´£=_~·£±

¡ª³±²£°§¬¥
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©J«£~¬± ¡ª³±²£°§¬¥ §¬²°~J¡ª³±²£°

^®°§­°§

°£§¬¤­°¡£«£¬²=ª£~°¬§¬¥

£²=~ªK

conceito de <política= se refere à estratégia que o agente adota para tomar decisões e, 

£²=~ªK < =

­´£°¤§²²§¬¥

³¬¢£°¤§²²§¬¥ £²=~ªK

¬|£±²§«~²­°± «~¶|¢£®²¦

¡°§²£°§­¬

©£°¬£ª

`
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ª£~°¬§¬¥=°~²£  ~²¡¦

£²=~ªK

= ¡°­±±J´~ª§¢~²§­¬

­´£°¤§²²§¬¥

= ¥°§¢= ±£~°¡¦

£²=~ªK

= °~¬¢­«= ±£~°¡¦ ¥°§¢=

±£~°¡¦

=

£²=~ªK

£²= ~ªK

£²= ~ªK

£²=~ªK
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^¡¡³°~¡·

m°£¡§±§­¬

o£¡~ªª

p®£¡§¤§¡§²·

£²=~ªK
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OKOKPKN j~²°§¸=¢£=¡­¬¤³±ġ­

¡­¬¤³±§­¬= «~²°§¶

publicação 8Glossary of Terms”

£²=~ªK
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£²=

~ªK

þă�Ā�Ā���ĂÿĂă = ÿý� =
ý�

ý� + ā�
                                                                                                   (1)

ĀĀ�ăā�Ą�ā�ĂÿĂă = ÿā� =
ý�

ý� + ā�
                                                                                                (2)

�āĂÿáā�ÿ =  � =
ý� + ý�

ý� + ý� + ā� + ā�
                                                                                          (3)

£²=~ªK

£²=~ªK

£²=

~ªK

OKOKPKO `³°´~=¢£=¡~°~¡²£°ī±²§¡~=¢£=­®£°~ĥġ­=¢­=°£¡£®²­°

°£¡£§´£°= ­®£°~²§¬¥=

¡¦~°~¡²£°§±²§¡= J=ol`

±§¥¬~ª= ¢£²£¡²§­¬= ²¦£­°·= J= paq

49



£²=~ªK

=

50



por Swets (1988), modelos com AUC ≥ 0,5 são considerados aceitáveis, enquanto valores 

precisão. Por fim, modelos com AUC ≥ 0,9 são considerados altame

=

£²=~ªK £²=~ªK £²=~ªK £²=~ªK
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£²= ~ªK

£²=~ªK

£²=~ªK

£²=

~ªK

£²=~ªK
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=

`­ª£²~=¢£=a~¢­±

m°£®°­¡£±±~«£¬²­=¢£=
a~¢­±

p£ª£ĥġ­=¢­±=
c~²­°£±

j­¢£ª~¥£«

q°£§¬~«£¬²­=£=
q£±²£

^´~ª§~ĥġ­

j~®~±=a£=
p³±¡£²§ §ª§¢~¢£

MN MP MR MT

MO MQ MS

j^m^p=ab=prp`bqf_fifa^ab=þ=fkrka^ąāl=dbo^alp=mlo=^mobkafw^al=ab=jÿnrfk^

j­¢£ª­±=ji
b¬±£« ª£

j­¢£ª­±=ji
eī °§¢­±

^®°£¬¢§¸~¢­=¢£=
jğ¯³§¬~

j­¢£ª­±=
b±²~²ī±²§¡­±

j­¢£ª­±
j³ª²§¡°§²ħ°§­

j­¢£ª­±=
¦§¢°­ª­¥§¡­±

a££®=i£~°¬§¬¥ j­¢£ª­±=ji
m³°­

N=­³=«~§±=¢£=³«=ji

I= ±§¬¥ª£=«­¢£ª  ~±£= ¡ª~±±§¤§£° £¬±£« ª£ (<comitê=) e 

¦· °§¢=«­¢£ª

£²=~ª £²=~ªK

£²=~ªK

£²=~ª

£²=~ªK £²=~ªK

£¬±£« ª£
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£²=~ªK £²=~ªK £²=~ªK

£²= ~ªK £¬±£« ª£

=

£²=~ªK

£²=~ªK

=

¤°£¯³£¬¡·= °~²§­ µ£§¥¦²= ­¤= £´§¢£¬¡£

£²=~ªK £²=~ªK

£²=~ªK

=

£²= ~ªK

¤°~«£µ­°©
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£¬±£« ª£

£²=~ªK £²=

~ªK £²=~ªK

£²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK

£²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK £²=~ªK
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OKPKOKN cª­°£±²~=^ª£~²ı°§~

o~¬¢­«= c­°£±²= J=

=

­´£°¤§²²§¬¥

«²°·=
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E¬³« £°=­¤=¢°~µ¬=¡~¬¢§¢~²£=´~°§~ ª£±=§¬=£~¡¦=±®ª§²

«²°·=

£²=~ªK

«²°·

«²°·=

 ­­²±²°~®
 ­­²±²°~®

£²=~ªK

¬­¢£±§¸£F

£²=~ªK
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£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²= ~ªK

 ­­²±²°~®

£²=~ªK

£²=~ªK

OKPKOKO jğ¯³§¬~=¢£=´£²­°£±=¢£=±³®­°²£

p³®®­°²= s£¡²­°= j~¡¦§¬£= J=

_£ªª=i~ ­°~²­°§£±

p³®®­°²= s£¡²­°=j~¡¦§¬£

p³®®­°²Js£¡²­°=k£²µ­°©±
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£²=~ªK
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£²=~ªK

£²=~ªK

£²= ~ªK

£²=~ªK

£²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=

~ªK
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°£¡~ªª
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=

p¡­®³± t£ =­¤=

p¡§£¬¡£

Čater, 

62



chave em inglês <«~¡¦§¬£= ª£~°¬§¬¥= e <¤ª­­¢=

±³±¡£®²§ §ª§²·= e, na sequência, procedeu

 § ª§­«£²°§¶

=
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3
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PKOKNKN ÿ°£~=¢£=£±²³¢­W= ~¡§~=¦§¢°­¥°ğ¤§¡~=¢­=o§­=`~¡¦­£§°~=
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¤°~«£µ­°©

£²=~ªK £²=~ªK

£²=~ªK
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°~±²£°
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´~°§~¬¡£=§¬¤ª~²§­¬=¤~¡²­°=

£²=~ªK £²=~ªK £²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

s~°§~¬¡£= f¬¤ª~²§­¬= c~¡²­°=

£²=~ªK £²=~ªK

£²=~ªK, 1980). Valores elevados de VIF (≥ 5) sugerem multicolinearidade 

moderada, enquanto valores ≥ 10 indicam colinearidade severa, distorcendo a significância 
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£²=~ªK £²=~ªK

£²=~ªK £²=~ªK

¡°­±±J´~ª§¢~²§­¬

c­ª¢

©J¤­ª¢
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¡~°£²

²³¬§¬¥

°~§¬ ¡~°£² ²°~§¬`­¬²°­ª

¤­ª¢±

²³¬§¬¥

= °£¡~ªª

=

= ®°£¡§±§­¬
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£²=~ªK

¡ª~±±= §« ~ª~¬¡£

PKOKTKN f¬´£¬²ğ°§­=¢£=ğ°£~±=¢£=§¬³¬¢~ĥġ­=

±¦~®£¤§ª£
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PKOKTKO f¬´£¬²ğ°§­=¢£=ğ°£~±=¢£=¬ġ­=§¬³¬¢~ĥġ­=

£²= ~ªK

£²=~ªK

¡°£~²£= °~¬¢­«=®­§¬²= ²­­ª

£²=~ªK

£²=~ªK

No estudo realizado na bacia do rio Buz�u, na Romênia, 

£²=~ªK

£²=

~ªK

£²= ~ªK

£²= ~ªK
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= £²=~ªK

= £²=~ªK

= £²=~ªK

65% dos pixels de inundação na bacia do rio Buz�u, indicando forte correlação entre 

= £²=~ªK

proximidade a corpos d9água apresentem maior suscetibilidade à inundação, a construção de 

=

=
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£²=~ªK

o~±²£°

o~±²£°

o~±²£°
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o~±²£°

o~±²£°

o~±²£°

o~±²£°

o~±²£°

o~±²£°

o~±²£°

o~±²£°

o~±²£°

o~±²£°

o~±²£°

PKOKUKN j­¢£ª­=¢§¥§²~ª=¢£=£ª£´~ĥġ­=
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£²=~ªK £²=

~ª £²=~ªK

PKOKUKO a£¡ª§´§¢~¢£=

£²=~ªK £²=~ªK

PKOKUKP a§±²Ġ¬¡§~=¢£=¡­°®­±=¦ī¢°§¡­±=
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PKOKUKQ a§±²~¬¡§~«£¬²­=¢~=«~ª¦~=´§ğ°§~=

£²=~ªK £²=~ªK
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PKOKUKR ċ¬¢§¡£=¢£=´£¥£²~ĥġ­=®­°=¢§¤£°£¬ĥ~=¬­°«~ª§¸~¢~=

¬­°«~ª§¸£¢=

¢§¤¤£°£¬¡£=´£¥£²~²§­¬=§¬¢£¶=–=kasf £²=~ªK

�ÿý� =
(��ý 2 ýĀÿ)
(��ý + ýĀÿ)                                                                                                                    (4)

PKOKUKS ċ¬¢§¡£=¢£=°³¥­±§¢~¢£=¢­=²£°°£¬­=

£²= ~ªK
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£²= ~ªK

PKOKUKT ċ¬¢§¡£=¢£=³«§¢~¢£=²­®­¥°ğ¤§¡­=

²­®­¥°~®¦§¡=µ£²¬£±±=§¬¢£¶ 3

ÿ e β são a área de captação 

£²=~ªK

ÿþ� = ln ( 
ÿ

āą(Ā) )                                                                                                                           (5)

α área de captação específica e β

£²= ~ªK

®ª³¥§¬

PKOKUKU ċ¬¢§¡£=¢£=®­²Ĩ¬¡§~=¢£=£±¡­~«£¬²­=

±²°£~«=®­µ£°=§¬¢£¶=J=

82



þ�� = �Ā tan Ā                                                                                                                                   (6)

As é derivado da área de contribuição específica do fluxo acumulado e β é a declividade.

PKOKUKV ^±®£¡²­==

£²= ~ªK
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PKOKUKNM `³°´~²³°~=

PKOKUKNN q§®­=¢£=±­ª­=

£²=~ªK

£²=~ªK
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£²=~ªK £²=~ªK £²=~ªK

PKOKUKNO ÿ°£~=¢£=§¬¤ª³Ĩ¬¡§~=¢~=«~°ħ=

£²=~ªKI= £²=~ªKI

¦~®£¤§ª£

PKOKUKNP r±­=£=­¡³®~ĥġ­=¢­=±­ª­=

®ª³¥§¬ ±£«§J~³²­«~²§¡=

¡ª~±±§¤§¡~²§­¬=®ª³¥§¬=

d9água, (2) floresta densa, (3) campos, (4) vegetação agrícola, (5) solo exposto e (6) áreas de 
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PKOKUKNQ m°£¡§®§²~ĥġ­=

£²= ~ªK £²= ~ªK

£²=~ªK

£²= ~ªK

£²=~ªK 3

3
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PKOKV= kī´£§±=¢£=±³±¡£²§ §ª§¢~¢£=

£²=~ªK £²=~ªK £²=~ªK
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=

=

PKOKNM= _§ ª§­²£¡~±=³²§ª§¸~¢~±=®~°~=«~¬§®³ª~ĥġ­=¢­±=¢~¢­±=

°~±²£°

°¥£­± £²= ~ªK

°£~¢¶ª

²«~® ª£~¤ª£² £²=~ªK

²§¢·´£°±£

£²=~ªK

¡~°£²b¬±£« ª£

¡­µ®ª­²

¡­°°®ª­² ¡­°°° £²= ~ªK

¥¥®ª­²= ¥¥®³ °

®ol` £²=~ªK

°~±²£°s§±

=
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QK= obpriq^alp=b=afp`rppāl=a^=^kÿifpb=_f_ifljćqof`^=

p¡­®³± t£ = ­¤= p¡§£¬¡£

=

£²=~ªK £²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK £²=~ªK
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=

£²=~ªK

£²=~ªK
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£²=~ªK £²=~ªK

=£²=~ªK

£²=~ªK
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=

?cª­­¢=±³±¡£®²§ §ª§²·=«~®®§¬¥=³±§¬¥=~=

¬­´£ª=£¬±£« ª£=µ£§¥¦²±J­¤J£´§¢£¬¡£=~¬¢=±³®®­°²=´£¡²­°=«~¡¦§¬£=«­¢£ª±=§¬=dfp? £²=

~ªK £¬±£« ª£ µ£§¥¦²±=­¤=£´§¢£¬¡£=

±³®®­°²= ´£¡²­°= «~¡¦§¬£

£¬±£« ª£ ¢££®=

ª£~°¬§¬¥ £²=~ªK
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£¬±£« ª£

£²= ~ªK

índice de citação anual de ≈70 (Figura 28

 §¥= ¢~²~
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£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK
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£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²= ~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK
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£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK £²=~ªK
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consistente na utilização para estudos de suscetibilidade à inundação. A variável <elevação= 

se como a mais recorrente, com 47 ocorrências, seguida de <declividade= (42) e <rios 

(distância)= (40), evidenciando a ênfase dos pesquisadores em aspectos geomorfológicos e 

inundações, enquanto <uso e ocupação do solo= (36) e <precipitação= (33) sublinham a 
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¤³¸¸·

^ª²£°¬~²§¬¥=a£¡§±§­¬=q°££
 ­­±²§¬¥ ®°£¢§²­°

¢£¡§±ġ­ ®°£¢§ĥġ­ £²=~ªK £²=~ªK
^¢~®²§´£= _­­±²§¬¥ £¬±£« ª£

£²=~ªK
£²=~ªK
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^¢~®²§´£= k£³°­Jc³¸¸·= f¬¤£°£¬¡£= p·±²£«

eī °§¢­=£¬²°£=~®°£¬¢§¸~¢­=¢£=«ğ¯³§¬~=£=ªı¥§¡~=¤³¸¸·= £²=
~ªK £²=~ªK £²=~ªK £²=~ªK
^°²§¤§¡§~ª=k£³°~ª=k£²µ­°©

£²=~ªK £²=~ªK £²=~ªK £²=
~ªK £²=~ªK £²=~ªK
£²=~ªK £²=~ªK £²=~ªK £²=~ªK
^°²§¤§¡§~ª= k£³°~ª= k£²µ­°©=  ~±£¢= ­¬= o~¢§~ª= _~±§±= c³¬¡²§­¬

£²=~ªK
_~¥¥§¬¥=µ§²¦=o£¢³¡£¢Jb°°­°=m°³¬§¬¥=q°££±

£¬±£« ª£  ~¥¥§¬¥ _­­²±²°~®

 ~¥¥§¬¥
£²=~ªK

_­­±²£¢=`ª~±±§¤§¡~²§­¬=q°££ £¬±£« ª£

£²=~ªK
_­­±²£¢=o£¥°£±±§­¬=q°££

£²=~ªK £²=~ªK
_­­±²£¢= q°££=o£¥°£±±§­¬

£²=~ªK £²=~ªK
`ª~±±§¤§¡~²§­¬=~¬¢=o£¥°£±±§­¬=q°££

£²=~ªK
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`~²£¥­°·=_­­±²§¬¥ ¥°~¢§£¬²= ­­±²§¬¥

­´£°¤§²²§¬¥= £²=~ªK
`°£¢~ª= a£¡§±§­¬= q°££

£²=~ªK
a££®=_£ª§£¤=k£²µ­°©= ~±£¢=­¬=b¶²°£«£=i£~°¬§¬¥=j~¡¦§¬£=µ§²¦= ~¡©®°­®~¥~²§­¬=~¬¢=
m~°²§¡ª£= pµ~°«= l®²§«§¸~²§­¬

£²=~ªK
a£¡§±§­¬= q°££

£²=~ªK £²=~ªK £²=~ªK
£²=~ªK
c³¬¡²§­¬~ª=q°££

¤³¬ĥĳ£±= ª§¬£~°£±
£²=~ªK

£²=~ªK
c³¸¸·=p³®®­°²=s£¡²­°=j~¡¦§¬£

= £²=~ªK
d°~¢§£¬²=_­­±²§¬¥ £¬±£« ª£

£²=~ªK
£²=~ªK
h£°¬£ª=i­¥§±²§¡=o£¥°£±±§­¬

£²=~ªK
hJk£~°£±²=k£§¥¦ ­°±

©

=
£²=~ªK
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i­¥§±²§¡=j­¢£ª=q°££

£²=~ªK
i­¥§±²§¡= o£¥°£±±§­¬

£²=~ªK £²=~ªK
£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK
£²=~ªK
j³ª²§ª~·£°=m£°¡£®²°­¬

£²=~ªK
£²=~ªK

k~§´£=_~·£±

= £²=~ªK £²=~ªK
k~§´£= _~·£±= q°££

£²= ~ªK
£²=~ªK

n³~¢°~²§¡=a§±¡°§«§¬~¬²=^¬~ª·±§±

£²=~ªK

n³§¡©I=r¬ §~±£¢I=b¤¤§¡§£¬²=p²~²§±²§¡~ª=q°££

£²=~ªK
o~¬¢­«=c­°£±² £¬±£« ª£

£²=~ªK £²=~ªK £²=~ªK £²=~ªK
£²=~ªK £²=~ªK £²=~ªK

£²=~ªK
o~¬¢­«=p³ ±®~¡£=o£¢³¡£¢Jb°°­°=m°³¬§¬¥=q°££±

~«­±²°~± ´~°§ğ´£§±=
®°£¢§²­°~± £²=~ªK

p²­¡¦~±²§¡=d°~¢§£¬²=_­­±²§¬¥ ¥°~¢§£¬²=
 ­­±²§¬¥

£²=~ªK
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p³®®­°²=s£¡²­°=j~¡¦§¬£

£²=~ªK £²=~ªK
£²=~ªK £²=~ªK £²=~ªK £²=~ªK
£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=
~ªK
t£~©ª·Ji~ £ª£¢=p³®®­°²=s£¡²­°=j~¡¦§¬£

£²=~ªK
b¶²°£«£= d°~¢§£¬²= _­­±²§¬¥

¥°~¢§£¬²=  ­­±²§¬¥
­´£°¤§²²§¬¥

£²=~ªK £²=~ªK £²=
~ªK
^kcfp=µ§²¦=_§­¥£­¥°~®¦·J_~±£¢=l®²§«§¸~²§­¬

£²=~ªK
^kcfp= µ§²¦= f«®£°§~ª§±²= `­«®£²§²§´£= ^ª¥­°§²¦«

f«®£°§~ª§±²= `­«®£²§²§´£= ^ª¥­°§²¦«

£²=~ªK
d£¬£²§¡=^ª¥­°§²¦«=¤­°=o³ª£J±£²=m°­¢³¡²§­¬

£²=~ªK

n³~¬²³«= m~°²§¡ª£= pµ~°«= l®²§«§¸~²§­¬

t£§¥¦²±= ­¤= b´§¢£¬¡£

£²=~ªK £²=~ªK

c°£¯³£¬¡·=o~²§­

£²= ~ªK
£²=~ªK £²=~ªK £²=~ªK £²=

~ªK £²= ~ªK £²= ~ªK £²= ~ªK
£²=~ªK
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c°£¯³£¬¡·=o~²§­=J=̂ ¬~ª·²§¡=e§£°~°¡¦·=m°­¡£±±
¡~²£¥­°§~

´~°§ğ´£§±
£²=~ªK

c°£¯³£¬¡·=o~²§­=J=p³®®­°²=s£¡²­°=j~¡¦§¬£

£²=~ªK
d£¬£°~ª§¸£¢=̂ ¢¢§²§´£=j­¢£ª

£²=~ªK
d£¬£°~ª§¸£¢= i§¬£~°=j­¢£ª

£²=~ªK
f¬¢£¶=­¤=b¬²°­®·

£²=
~ªK
p¦~¬¬­¬= b¬²°­®·

£²=~ªK
p²~²§±²§¡~ª=f¬¢£¶

£²=~ªK
^¬~ª·²§¡= e§£°~°¡¦·= m°­¡£±±

£²=~ªK
£²=~ªK £²=~ªK £²=~ªK

^¬~ª·²§¡= k£²µ­°©= m°­¡£±±
¢£®£¬¢Ĩ¬¡§~± ¤££¢ ~¡©

£²=~ªK
c³¸¸·=^¬~ª·²§¡=e§£°~°¡¦·=m°­¡£±±

£²=~ªK
j³ª²§J`°§²£°§~=a£¡§±§­¬=j~©§¬¥

£²=~ªK
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sf±£©°§²£°§¨³«±©~=l®²§«§¸~¡§¨~= f=h­«®°­«§±¬­=o£±£¬¨£

£²=~ªK
q£¡¦¬§¯³£= ¤­°= l°¢£°= m°£¤£°£¬¡£=  ·= p§«§ª~°§²·= ²­= f¢£~ª= p­ª³²§­¬

£²=~ªK
p§«®ª£=^¢¢§²§´£=t£§¥¦²§¬¥

£²=~ªK
c³¸¸·= i­¥§¡

£²=~ªK
k£³°­Jc³¸¸·= i­¥§¡

£²=~ªK =

a£«®±²£°Jp¦~¤£°= ²¦£­°·

£²=~ªK
b´§¢£¬²§~ª= _£ª§£¤= c³¬¡²§­¬

£²=~ªK
j~¶§«³«=b¬²°­®·

£²=~ªK

¤³¸¸· ¤³¸¸·

£¬±£« ª£

£²=~ªK £²=~ªK
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£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²=~ªK £²=

~ªK £²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

©£°¬£ª±

 ­­±²§¬¥

£²= ~ªK

¥°~¢§£¬²= ­­±²§¬¥ £²=~ªK

£²=~ªK £²=~ªK  ­­±²§¬¥

d°~¢§£¬²=_­­±²§¬¥= p²­¡¦~±²§¡=d°~¢§£¬²=_­­±²§¬¥

£²=~ªK £²=~ªK

a£¡§±§­¬=q°££± £²=~ªK

£²=~ªK £²=~ªK £²=~ªK i­¥§±²§¡=o£¥°£±±§­¬

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK c³¬¡²§­¬~ª=q°££± £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²= ~ªK £²= ~ªK £²= ~ªK £²= ~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=

~ªK £²=~ªK £²=~ªK £²=~ªK
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£²=~ªK
£²=~ªK
£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK
£²=~ªK
£²=~ªK

£²=~ªK

£²=~ªK
£²=~ªK

£²=~ªK

£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK
£²=~ªK
£²=~ªK
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£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK

£²=~ªK
£²=~ªK

£²=~ªK
£²=~ªK

£²=~ªK

£²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²= ~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK £²=
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~ªK £²=~ªK

£²=~ªK £²=~ªK £²=~ªK £²=~ªK

^³²­ji

£²= ~ªK

£²=~ªK

£²=~ªK £²=~ªK £²=~ªK

£²=~ªK £²=~ªK

£²=~ªK

=
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RK= obpriq^alp=b=afp`rppāl=alp=j^m^p=ab=prp`bqf_fifa^ab=

o£¡£§´£°= l®£°~²§¬¥= `¦~°~¡²£°§±²§¡

­´£°¤§²²§¬¥

109



, como topos de morros (altitude ≥ 150m), encostas com alta inclinação (> 8%, 

q§®­=¢£=~«­±²°~= o£¥§±²°­±=
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°~±²£°=

®§¶£ª±

111



8

9

J

J

112



113



114



115



cursos d9água (DCH), distância da malha viária (DMV) e precipitaçã

£²=~ªK £²=~ªK

°

£²=~ªK £²=~ªK

£²=~ªK

£²= ~ªK

£²= ~ªK

116



­´£°¤§²²§¬¥ £²=~ªK

QVITVPSNP= ≥ 10=
QTIVSTPVS= ≥ 10=

117



(VIF > 10) e análise de correlação cruzada (ρ > 0,8), além de procedimentos de pré

o resultado da função 8 µ®ª­²’  ­¶J~¬¢Jµ¦§±©£°=®ª­²

pacote 8 aret9 

rquartil (a <caixa=) e possíveis valores atípicos. Dessa forma, é possível verificar não apenas 

 ­¶=®ª­²

118



com elevada acurácia (ROC ≥ 0,95), baixa dispersão e equilíbrio entre sensibilidade e 
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^mĈkaf`b=_=–=obdfpqolp=b=il`^ifw^ąāl=al=fksbkqÿofl=ab=mlkqlp=

ab=fkrka^ąāl=b=kāl=fkrka^ąāl=

2000 / UTM zona 22S). O valor <1= indica pontos com registro de inundação e <0= indica 

pontos sem registro de inundação. A coluna <ID= corresponde à sequência de registros, <TIPO= 

a a origem do mapeamento e <CI= é a classificação de inundação (1 para área inundada 

•

=

•

• : Área consolidada de corpos d9água (rios e massas de água) oriunda do 

•

•
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MPSW===ª§ °~°·E±¤F========@=«~¬§®³ª~ĥġ­=¢£=¢~¢­±=£±®~¡§~§±=E±¦~®£¤§ª£±I=´£²­°£±F=
MPTW===ª§ °~°·E²«~®F======@=¡°§~ĥġ­=¢£=«~®~±=²£«ğ²§¡­±=§¬²£°~²§´­±=£=£±²ğ²§¡­±=
MPUW===ª§ °~°·Eª£~¤ª£²F===@=¡°§~ĥġ­=¢£=«~®~±=§¬²£°~²§´­±=
MPVW===ª§ °~°·E«~®´§£µF===@=´§±³~ª§¸~ĥġ­=§¬²£°~²§´~=¢£=«~®~±=
MQMW===ª§ °~°·E¥¥±®~²§~ªF=@=~¢§ĥġ­=¢£=£ª£«£¬²­±=£±®~¡§~§±=
MQNW===ª§ °~°·E°~±²£°s§±F=@=´§±³~ª§¸~ĥġ­=¢£=¢~¢­±=°~±²£°=
MQOW====
MQPW===@=PK=´§±³~ª§¸~ĥġ­=£=®ª­²~¥£«=¢£=¥°ğ¤§¡­±=
MQQW===ª§ °~°·E¥¥®ª­²OF===@=¡°§~ĥġ­=¢£=¥°ğ¤§¡­±=£±²~²ī±²§¡­±=
MQRW===ª§ °~°·E¡­µ®ª­²F===@=~°°~¬¨­=¢£=«ĸª²§®ª­±=¥°ğ¤§¡­±=£«=¥°§¢=
MQSW===ª§ °~°·E¥¥®³ °F====@=¡­« §¬~ĥġ­=£=~®°§«­°~«£¬²­=¢£=¥°ğ¤§¡­±=¥¥®ª­²=
MQTW===ª§ °~°·E¥°§¢F======@=£±²°³²³°~ĥġ­=¢£=ª~·­³²±=¥°ğ¤§¡­±=
MQUW===ª§ °~°·E¥°§¢b¶²°~F=@=~°°~¬¨­=~¢§¡§­¬~ª=¢£=¥°ğ¤§¡­±=
MQVW====
MRMW===@=QK=®~ª£²~±=¢£=¡­°£±=
MRNW===ª§ °~°·E´§°§¢§±F=======@=®~ª£²~±=¢£=¡­°£±=¡­«=~ª²~=®£°¡£®²§ §ª§¢~¢£=
MROW===ª§ °~°·Eo`­ª­°_°£µ£°F==@=¡­¬¨³¬²­=¢£=®~ª£²~±=¢£=¡­°£±=
MRPW====
MRQW===@=RK=~¬ğª§±£=¢£=¡­°°£ª~ĥġ­=
MRRW===ª§ °~°·E¡­°°®ª­²F=@=´§±³~ª§¸~ĥġ­=¢£=«~²°§¸£±=¢£=¡­°°£ª~ĥġ­=
MRSW===ª§ °~°·E¡­°°°F====@=~¬ğª§±£=¢£=°£¢£=¢£=¡­°°£ª~ĥġ­=
MRTW====
MRUW===@=SK=«~¡¦§¬£=ª£~°¬§¬¥=£=«­¢£ª~¥£«=
MRVW===ª§ °~°·E¡~°£²F==========@=~ª¥­°§²«­±=£=¤³¬ĥĳ£±=®~°~=«­¢£ª~¥£«=®°£¢§²§´~=
MSMW===ª§ °~°·E`^pqF===========@=¤£°°~«£¬²~±=£±®£¡ī¤§¡~±=®~°~=«­¢£ª~¥£«=
MSNW===ª§ °~°·E¡~°£²b¬±£« ª£F==@=¡­« §¬~ĥġ­=¢£=«ĸª²§®ª­±=«­¢£ª­±=¢£=«ª=
MSOW===ª§ °~°·E®ol`F===========@=¥£°~ĥġ­=¢£=¡³°´~±=°­¡=®~°~=~´~ª§~ĥġ­=¢£=«­¢£ª­±=
MSPW====
MSQW===@=TK=¢§´£°±­±=
MSRW===ª§ °~°·E¡ª§«~²£p²~ §ª§²·F=@=¡­¬²ħ«=¤³¬ĥġ­=°£±¡~ª£M²­N=
MSSW=»=
MSTW==
MSUW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
MSVW=@=PK=ª£§²³°~=£=®°£®~°~ĥġ­=¢­±=¢~¢­±=£±®~¡§~§±=
MTMW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
MTNW=@=ª£§²³°~=¢£=ª§«§²£±=~¢«§¬§±²°~²§´­±=E¨­§¬´§ªª£L±¡=J= °~±§ªF=
MTOW=ª§«§²£|«³¬§¡§®~ª=YJ=±²|°£~¢E?¢~²~ ~±£L±¦~®£¤§ª£±Li§«§²£|j³¬§¡§®~ªK±¦®?F=
MTPW==
MTQW=@=ª£§²³°~=¢­±=ª§«§²£±=¢£= ~¡§~±=¦§¢°­¥°ğ¤§¡~±=
MTRW=ª§«§²£| ~¡§~±=YJ=±²|°£~¢E?¢~²~ ~±£L±¦~®£¤§ª£±La~¢­±|_~¡§~±K±¦®?F=
MTSW==
MTTW=@=¤§ª²°~=~= ~¡§~=¦§¢°­¥°ğ¤§¡~=¢­=°§­=¡~¡¦­£§°~=
MTUW=ª§«§²£| ~¡§~|¡~¡¦­£§°~=YJ=ª§«§²£| ~¡§~±xª§«§²£| ~¡§~±Akljb=ZZ=?_^`f^=
`^`elbfo^?I=z=
MTVW==
MUMW=@=ª£§²³°~=¢~=¦§¢°­¥°~¤§~=®°§¬¡§®~ª=
MUNW=°§­±|®°§¬¡§®~§±=YJ=±²|°£~¢E?¢~²~ ~±£L±¦~®£¤§ª£±Lo§­±|m°§¬¡§®~§±K±¦®?F=
MUOW==
MUPW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
MUQW=@=QK=ª£§²³°~=¢~±=§«~¥£¬±=°~±²£°=E´~°§ğ´£§±=§¬¢£®£¬¢£¬²£±=£=¢£®£¬¢£¬²£±F=
MURW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
MUSW=@=²­¢~±=~±=§«~¥£¬±=¢£´£«=£±²~°=£«=£®±¥WPNVUO=E~²£¬ĥġ­=Ğ=¡­«®~²§ §ª§¢~¢£F=
MUTW==
MUUW=@=QKNK=«­¢£ª­=¢§¥§²~ª=¢£=£ª£´~ĥġ­=
MUVW=c^qlo|MN=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMN|_eo`|jabK²§¤?F=
MVMW=¬~«£±Ec^qlo|MNF=YJ=¡E?jab?F=
MVNW==
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MVOW=@=QKOK=¡~¢~±²°­=¢~=~«­±²°~=¤§¬~ª=£«=°~±²£°=E´~°§ğ´£ª=¢£®£¬¢£¬²£W=M=£=NF=
MVPW=fksbkq^ofl=YJ=°~±²£°E?¢~²~ ~±£L¢£®£¬¢£¬²|´~°§~ ª£L_eo`J¤ª­­¢J§¬´£¬²­°·K²§¤?F=
MVQW=¬~«£±Efksbkq^oflF=YJ=¡E?^jq?F=
MVRW=fksbkq^ofl=YJ=°£±~«®ª£Efksbkq^oflI=c^qlo|MNI=«£²¦­¢ZD §ª§¬£~°DF=
MVSW==
MVTW=@=QKPK=°~±²£°=¡­«=°£¥§±²°­±=®~°~=¡­¬²°­ª~°=­±=®­¬²­±=
MVUW=obd=YJ=°~±²£°E?¢~²~ ~±£L¢£®£¬¢£¬²|´~°§~ ª£L_eo`J°£¥J§¬´£¬²­°·K²§¤?F=
MVVW=¬~«£±EobdF=YJ=¡E?obd?F=
NMMW=obd=YJ=°£±~«®ª£EobdI=c^qlo|MNI=«£²¦­¢ZD §ª§¬£~°DF=
NMNW==
NMOW=@=QKQK=¢§±²~¬¡§~«£¬²­=¢­±=°§­±=
NMPW=c^qlo|MO=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMO|_eo`|a`eK²§¤?F=
NMQW=¬~«£±Ec^qlo|MOF=YJ=¡E?a`e?F=
NMRW==
NMSW=@=QKRK=¢§±²~¬¡§~«£¬²­=¢~=«~ª¦~=´§ğ°§~=
NMTW=c^qlo|MP=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMP|_eo`|ajsK²§¤?F=
NMUW=¬~«£±Ec^qlo|MPF=YJ=¡E?ajs?F=
NMVW==
NNMW=@=QKSK=ī¬¢§¡£=¢£=´£¥£²~ĥġ­=®­°=¢§¤£°£¬ĥ~=¬­°«~ª§¸~¢~=
NNNW=c^qlo|MQ=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMQ|_eo`|fsakK²§¤?F=
NNOW=¬~«£±Ec^qlo|MQF=YJ=¡E?fsak?F=
NNPW=c^qlo|MQ=YJ=°£±~«®ª£Ec^qlo|MQI=c^qlo|MNI=«£²¦­¢ZD §ª§¬£~°DF=
NNQW==
NNRW=@=QKTK=§¬¡ª§¬~ĥġ­=E¢£¡ª§´§¢~¢£F=¢­=²£°°£¬­=
NNSW=c^qlo|MR=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMR||_eo`|ab`K²§¤?F=
NNTW=¬~«£±Ec^qlo|MRF=YJ=¡E?ab`?F=
NNUW==
NNVW=@=QKUK=°³¥­±§¢~¢£=¢­=²£°°£¬­=
NOMW=c^qlo|MS=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMS|_eo`|ordK²§¤?F=
NONW=¬~«£±Ec^qlo|MSF=YJ=¡E?ord?F=
NOOW==
NOPW=@=QKVK=ī¬¢§¡£=¢£=³«§¢~¢£=²­®­¥°ğ¤§¡­=E§³²F=
NOQW=c^qlo|MT=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMT|_eo`|frqK²§¤?F=
NORW=¬~«£±Ec^qlo|MTF=YJ=¡E?frq?F=
NOSW==
NOTW=@=QKNMK=ī¬¢§¡£=¢£=®­²Ĩ¬¡§~=¢£=£±¡­~«£¬²­=E§®£F=
NOUW=c^qlo|MU=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMU|_eo`|fmbK²§¤?F=
NOVW=¬~«£±Ec^qlo|MUF=YJ=¡E?fmb?F=
NPMW==
NPNW=@=QKNNK=~±®£¡²­=¢­=²£°°£¬­=
NPOW=c^qlo|MV=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LMV|_eo`|^pmK²§¤?F=
NPPW=¬~«£±Ec^qlo|MVF=YJ=¡E?^pm?F=
NPQW==
NPRW=@=QKNOK=®°£¡§®§²~ĥġ­=
NPSW=c^qlo|NM=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LNM|_eo`|mob`K²§¤?F=
NPTW=¬~«£±Ec^qlo|NMF=YJ=¡E?mob`?F=
NPUW=c^qlo|NM=YJ=°£±~«®ª£Ec^qlo|NMI=c^qlo|MNI=«£²¦­¢ZD §ª§¬£~°DF=
NPVW==
NQMW=@=QKNPK=¡³°´~²³°~=¢­=®£°¤§ª=
NQNW=c^qlo|NN=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LNN|_eo`|`ro|mbo|K²§¤?F=
NQOW=¬~«£±Ec^qlo|NNF=YJ=¡E?`ro|mbo?F=
NQPW==
NQQW=@=QKNQK=¡³°´~²³°~=¢­=®ª~¬­=
NQRW=c^qlo|NO=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LNO|_eo`|`ro|mi^kK²§¤?F=
NQSW=¬~«£±Ec^qlo|NOF=YJ=¡E?`ro|mi^k?F=
NQTW==
NQUW=@=QKNRK=²§®­=¢£=±­ª­=
NQVW=c^qlo|NP=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LNP|_eo`|qplK²§¤?F=
NRMW=¬~«£±Ec^qlo|NPF=YJ=¡E?qpl?F=
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NRNW==
NROW=@=QKNSK=«~¬¡¦~±=¢£=«~°ħ=¢£=OIR=«£²°­±=E®ª~¬­=¢§°£²­°=¢£=¢°£¬~¥£«=³° ~¬~=J=
OMNNF=
NRPW=c^qlo|NQ=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LNQ|_eo`|j^obK²§¤?F=
NRQW=¬~«£±Ec^qlo|NQF=YJ=¡E?j^ob?F=
NRRW==
NRSW=@=QKNTK=³±­=£=­¡³®~ĥġ­=¢­=±­ª­=E³­±F=
NRTW=c^qlo|NR=YJ=°~±²£°E?¢~²~ ~±£L§¬¢£®£¬¢£¬²|´~°§~ ª£±LNR|_eo`|rlpK²§¤?F=
NRUW=¬~«£±Ec^qlo|NRF=YJ=¡E?rlp?F=
NRVW==
NSMW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
NSNW=@=RK=£«®§ª¦~«£¬²­=¢~±=´~°§ğ´£§±=£«=­ ¨£²­±=°~±²£°=
NSOW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
NSPW=c^qlobp====YJ=±²~¡©Efksbkq^oflI=obdI=
NSQW=====================c^qlo|MNI=c^qlo|MOI=c^qlo|MPI=c^qlo|MQI=c^qlo|MRI=
NSRW=====================c^qlo|MSI=c^qlo|MTI=c^qlo|MUI=c^qlo|MVI=c^qlo|NMI=
NSSW=====================c^qlo|NNI=c^qlo|NOI=c^qlo|NPI=c^qlo|NQI=c^qlo|NRF=
NSTW==
NSUW=c^qlobp|m==YJ=±²~¡©Ec^qlo|MNI=c^qlo|MOI=c^qlo|MPI=c^qlo|MQI=c^qlo|MRI=
NSVW=====================c^qlo|MSI=c^qlo|MTI=c^qlo|MUI=c^qlo|MVI=c^qlo|NMI=
NTMW=====================c^qlo|NNI=c^qlo|NOI=c^qlo|NPI=c^qlo|NQI=c^qlo|NRF=
NTNW==
NTOW=@=£¶§ §ĥġ­=°ğ®§¢~=¢~±=´~°§ğ´£§±=E¤~²­°£±F=
NTPW=®~°E«¤°­µ=Z=¡EPIRFF=
NTQW=®ª­²Ec^qlobp|mF=
NTRW==
NTSW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
NTTW=@=SK=®°£®~°~ĥġ­=¢­±=¢~¢­±=¢£=²°£§¬­=£=²£±²£=®~°~=­=«­¢£ª­=¢£=¡ª~±±§¤§¡~ĥġ­=
NTUW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
NTVW=@=¡­¬´£°²£=­=±²~¡©=°~±²£°=£«=¢~²~=¤°~«£I=§¬¡ª³§¬¢­=¡­­°¢£¬~¢~±=¶·=
NUMW=c^qlobp|ac=YJ=~±K¢~²~K¤°~«£Ec^qlobpI=¶·=Z=qorbI=­®²§­¬~ª=Z=c^ipbF=
NUNW==
NUOW=@=~=´~°§ğ´£ª=?^jq?=±£°ğ=³«=¤~²­°= §¬ğ°§­=®~°~=­=«­¢£ª­=E§¬³¬¢ğ´£ª=­³=¬ġ­F=
NUPW=c^qlobp|acA^jq=YJ=~±K¤~¡²­°Ec^qlobp|acA^jqF=
NUQW=c^qlobp|acAobd=YJ=~±K¤~¡²­°Ec^qlobp|acAobdF=
NURW==
NUSW=@=°£¬­«£§~=­±=¬ī´£§±=¢­=¤~²­°=®~°~=«£ª¦­°=¡­«®°££¬±ġ­=
NUTW=ª£´£ª±Ec^qlobp|acA^jqF=YJ=¡E?k^l|fkrka^sbi?I=?fkrka^sbi?F=
NUUW==
NUVW=@=°£«­´£=´~ª­°£±=k^=E®§¶£ª±=±£«=§¬¤­°«~ĥġ­F=
NVMW=a^alp|ifjml=YJ=¬~K­«§²Ec^qlobp|acF=
NVNW==
NVOW=@=~°°£¢­¬¢~=´~ª­°£±=¬³«ħ°§¡­±=®~°~=°£¢³¸§°=²~«~¬¦­=£=­²§«§¸~°=®°­¡£±±~«£¬²­=
NVPW=a^alp|ifjml=YJ=¢~²~K¤°~«£Eª~®®ª·Ea^alp|ifjmlI=¤³¬¡²§­¬E·F=¹=
NVQW===§¤=E§±K¬³«£°§¡E·FF=°­³¬¢E·I=OF=£ª±£=·=
NVRW=»FF=
NVSW==
NVTW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
NVUW=@=TK=¢§´§±ġ­=¢­±=¢~¢­±=£¬²°£=¬ġ­=§¬³¬¢ğ´£§±=£=§¬³¬¢ğ´£§±=
NVVW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
OMMW=@=±£«£¬²£=®~°~=°£®°­¢³²§ §ª§¢~¢£=
OMNW=±£²K±££¢ENOQF=
OMOW==
OMPW=@=ª§±²~=¢£=°£¥§±²°­±=¢­=§¬´£¬²ğ°§­=
OMQW=ifpq^|mlkqlp=YJ=~±K¬³«£°§¡Eª£´£ª±Ea^alp|ifjmlAobdFF=
OMRW==
OMSW=@=±£®~°~=°£¥§±²°­±=¢£=¬ġ­=§¬³¬¢~ĥġ­=E¬§F=
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OMTW=mlkqlp|kf========YJ=
±~«®ª£E~±K¬³«£°§¡Eª£´£ª±E¤~¡²­°Ea^alp|ifjmlAobdxa^alp|ifjmlA^jq=ZZ=
?k^l|fkrka^sbi?zFFFF=
OMUW=afs|^jlpqo^MM====YJ=°­³¬¢Eª£¬¥²¦Emlkqlp|kfFGMKTI=MF=
OMVW=mlkqlp|kf|qobfkl=YJ=Emlkqlp|kfxNWafs|^jlpqo^MMzF=
ONMW=mlkqlp|kf|qbpqb==YJ=mlkqlp|kfxEafs|^jlpqo^MMHNFWª£¬¥²¦Emlkqlp|kfFz=
ONNW==
ONOW=@=±£®~°~=°£¥§±²°­±=¢£=§¬³¬¢~ĥġ­=E§F=
ONPW=mlkqlp|f=========YJ=
±~«®ª£E~±K¬³«£°§¡Eª£´£ª±E¤~¡²­°Ea^alp|ifjmlAobdxa^alp|ifjmlA^jq=ZZ=
?fkrka^sbi?zFFFF=
ONQW=afs|^jlpqo^MN====YJ=°­³¬¢Eª£¬¥²¦Emlkqlp|fFGMKTI=MF=
ONRW=mlkqlp|f|qobfkl==YJ=Emlkqlp|fxNWafs|^jlpqo^MNzF=
ONSW=mlkqlp|f|qbpqb===YJ=Emlkqlp|fxEafs|^jlpqo^MNHNFWª£¬¥²¦Emlkqlp|fFzF=
ONTW==
ONUW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
ONVW=@=UK=¡°§~ĥġ­=¢~±=~«­±²°~±=¢£=²°£§¬­=£=²£±²£=
OOMW=@=JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ=
OONW=²°£§¬­=YJ=¡Emlkqlp|kf|qobfklI=mlkqlp|f|qobfklF=
OOOW=¤­°=E§=§¬=±£¯|~ª­¬¥E²°£§¬­FF=¹=
OOPW===²°£§¬­MM=YJ=a^alp|ifjmlxa^alp|ifjmlAobd=ZZ=²°£§¬­x§zI=z=
OOQW===§¤=E§=ZZ=NF=¹=
OORW=====^jlpqo^|qobfkl=YJ=²°£§¬­MM=
OOSW===»=£ª±£=¹=
OOTW=====^jlpqo^|qobfkl=YJ=° §¬¢E^jlpqo^|qobfklI=²°£§¬­MMF=
OOUW===»=
OOVW=»=
OPMW==
OPNW=²£±²£=YJ=¡Emlkqlp|kf|qbpqbI=mlkqlp|f|qbpqbF=
OPOW=¤­°=E§=§¬=±£¯|~ª­¬¥E²£±²£FF=¹=
OPPW===²£±²£MM=YJ=a^alp|ifjmlxa^alp|ifjmlAobd=ZZ=²£±²£x§zI=z=
OPQW===§¤=E§=ZZ=NF=¹=
OPRW=====^jlpqo^|qbpqb=YJ=²£±²£MM=
OPSW===»=£ª±£=¹=
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