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F�dro"o=� 	 &.�&!	 p&	 .c(r�!	 �����< 	  p&"or	 �B�	 "�;A 	 =r& c/	 hidros	 H	  p/	 ��
logos H	�����</��	� 	.&	oc(p/	c(	.�(d�("	$�dro.?&r&�!	B�+&"��	co;p"&>	 ?" �	B�	.�rC�./
���&r c<�(�&	c(	c&"&" "�&	=&o.?&r&	� �;o.?&r !	"��o.?&r 	��	A�o.?&r ��	���C�d	.& ; 
d&	co;p"&>�� �& 	.�r(c�(r "/	��	?(�c<�o� "/	 	oA�&c�("(�	./(	d&	c&rc&� r&!	$�dro"o=� 
po �&	?�	d&?����/	; �	p&	" r=	c 	�����< 	c r&	.�(d� :/	�o �&	��p(r�"&	d&	(���/<�	 c+ ��c&!
d��	p(�c�	d&	+&d&r&	 "	?or;/r��!	c�rc(" <�&�	��	d�.�r�A(<�&�	"or!	 "	propr�&�/<�"or	?�:�c&
��	c$�;�c&	c r&	"&	c r c�&r�:& :/!	 "	proc&.&"or	��	"&=�"or	=&�&r "&	c r&	 c<�o�& :/
B�	$�dro.?&r/!	pr&c(;	��	  "	;od "��/<�"or	d&	 + "or�?�c r&	  	 r&.(r.&"or	d&	  p/�

���r(cC�	 r&	dr&p�	oA�&c�	d&	.�(d�(	(�	&"&;&��	 "	;&d�("(�	� �(r "!	$�dro"o=� 
&.�&	 B�c dr �/	 B�	 c �&=or� 	 "�		���.or� �	 	co�#�o#r��	c� sau naturale.	 ��	  c&" ��
��;p!	 pr��	 ;&�odo"o=��"&	 d&	 ��+&.��= r&!	  � "�:/	 ��	 pr&"(cr r&	  	 ��?or; <��"or!
$�dro"o=� 	&.�&	o	"�		��!�	�#	��r��,c!�	
&"&	do(/	 .p&c�&	.&	co;p"&�& :/	r&c�proc
��	co�?&r/	o	��d�+�d( "�� �& 	 p r�&	$�dro"o=�&��	�.�?&"!	c 	�����</	� �(r "/!	$�dro"o=� 
r&?"&c�/	 B�d&o.&A�	  .p&c�&"&	 d&	 ord��	 c "�� ��+!	 pr�+��o r&	 " 	 d�?&r��&"&	 ��p(r�	 d&
(���/<�	 c+ ��c&	��	c r c�&r�.��c�	 "&	"or!	(��"�:C�d!	c(	pr&c/d&r&!	;&�od&	d&.cr�p��+&!
&>p"�c ��+&!	 co�c&p�( "&�	 
 	 �����</	 ��=��&r& .c/!	 $�dro"o=� 	 p&r;��&	  Aord/r�
c ���� ��+&	��	o?&r/	 .�?&"	po.�A�"�� �& 	.o"(<�o�/r��	�(;&ro .&"or	 .p&c�&	d&	ord��
pr c��c	 �"&= �&	d&	+ "or�?�c r& 	r&.(r.&"or	d&	 p/!	d&	pro�&c<� 	 "or!	d&	d�;��( r& 
r�.c(r�"or	 $�dro"o=�c&	&�c���
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� �or��/	 oA�&c�("(�	 d&	 c&rc&� r&	 ?o r�&	 + .�	 ��	 d�+&r.�?�c �!	 $�dro"o=� 	 c 
�����</	 	?o.�	d�+�: �/	B�	do(/	; r�	do;&���-	hidrologia uscatului sau�2	dro.o#	�
co��	�����.!	��	2	dro.o#	��/!r	.or�"	�oc����.or�	�c& .�/	.�r(c�(r r&	 	?o.�	�;p(./
d&	d�?&r&�<&"&	�;por� ��&	d���r&	c r c�&r�.��c�"&!	proc&.&"&	��	?&�o;&�&"&	.p&c�?�c&
c&"or	do(/	;&d���

Hidrologia contin����.!!	c r&	?or;& :/	oA�&c�("	pr&:&��("(�	c(r.!	c(pr��d&
; �	;("�&	.(Ar ;(r�-

� potamologia �B�	 "A�	 =r& c/	 potamos	 H	 rC(�	 .&	 oc(p/	 c(	 .�(d�("	  p&"or
c(r=/�o r&	d&	p&	co����&��&G

� limnologia �B�	 "A�	 =r& c/	 limnos	 H	 " c�	 .�(d� :/	 =&�&: !	 &+o"(<� 	 ��
propr�&�/<�"&	(���/<�"or	 " c(.�r&	� �(r "&	 ��	  r��?�c� "&G

� telmatologia	  r&	c 	oA�&c�	d&	c&rc&� r&	;" �����"&G
� glaciologia .�(d� :/	 r/.pC�d�r& 	 :/p&:�"or	 p&r; �&��&	 ��	  	 =$&< r�"or!

=&�&: 	 ��	;��c r& 	 "or!	 ��p(r�"&	d&	=$&< r�G
� hidrogeologia	 .&	 oc(p/	 c(	 c&rc&� r& 	  p&"or	 .(A�&r �&!	 B�	 .cop("

c(�o ��&r��	;od "��/<�"or	d&	?or; r&	 	.�r �(r�"or	 c+�?&r&	��	�:+o r&"or!	 
c r c�&r�.��c�"or	 "or!	  	 c�rc(" <�&�	  p&"or	 .(A�&r �&!	  	 propr�&�/<�"or
$�dro=&o"o=�c&	  "&	 roc�"orG

� hidrometria	 .&	oc(p/	c(	or= ��: r& 	po.�(r�"or	 ��	 .� <��"or	$�dro;&�r�c&
d��	 r&<& ( 	 d&	 rC(r�!	 " c(r�!	 ;" �����	  "&	 (�(�	 �&r��or�(!	 c(	;&�od&"&	 ��
proc&d&&"&	d&	;/.(r r&	��	pr&"(cr r&	 	&"&;&��&"or	$�dro"o=�c&	���+&"(r�!
d&A��&	 "�c$�d&	 ��	 .o"�d&!	 �&;p&r �(r !	c$�;�.;("	  p&"or	 &�c���

În ultimii ani, în cadrul hidrologiei continentale s-au individualizat ramuri
noi, precum:

� ��dro�o���� �r����	 c r&	 .�(d� :/	 c r c�&r�.��c�"&	 proc&.&"or	 $�dro"o=�c&
d��	 .p <��"&	(rA ��: �&	 ��

� ��dro�o����r�r���	c r&	c&rc&�& :/	?(�c<�o� r& 	.�.�&;&"or	$�dro=r ?�c&	B�
r&" <�&	c(	;od("	d&	(��"�: r&	 	�&r&�(r�"or	��	c(	pr c��c�"&	 .oc� �&	?�&c/r(�
��p	d&	 ?o"o.��</�


 	o	r ;(r/	 p r�&	 	$�dro"o=�&�	po �&	?�	co�.�d&r �/	�o�pod�r�r����p��or,
care B�="oA& :/	 (�	  �. ;A"(	 d&	  c<�(��	 ;&���&	 ./	 co�d(c/!	 B�	 pr��c�p "!	 " -
c(�o ��&r& 	 c r c�&r�.��c�"or	 c ���� ��+&	 ��	 c "�� ��+&	  "&	 (���/<�"or	  c+ ��c&G
+ "or�?�c r& 	r&.(r.&"or	d&	 p/	p&��r(	 .�=(r r& 	�&c&.��/<�"or	.oc� "&	��	&co�o;�c&G
co�.&r+ r& !	 d&:+o"� r& 	 ��	 pro�&c<� 	 ?o�d("(�	  c+ ��cG	 pr&+&��r& 	 ��	 co;A �&r& 
&?&c�&"or	d�.�r(c��+&	  "&	  p&"or.

+�)� ��<&���������
�
<�����������������:����
�
;���������������������������
�
<���

�p 	co�.���(�&	oA�&c�("	d&	 .�(d�(	 ��	  "	  "�or	 �����<&	c(	c r&	$�dro"o=� 	 &.�&
B�	.�rC�./	 "&=/�(r/�	����r&	 c&.�& 	;&�<�o�/;-

• ��dro����c�������droc�����!	c r&	.&	oc(p/	c(	studiul caracteristicilor fizice,
respectiv chimice ale apelor;

• hidraulica!	c&	 .�(d� :/	d�� ;�c 	  p&"orG
• hidroenergetica!	 "	c/r&�	.cop	&.�&	c(�o ��&r& 	po�&�<� "("(�	&�&r=&��c	 "

 p&"or	 ��	po.�A�"�� �& 	+ "or�?�c/r��	 "(�G
• hidrotehnica!	c&	.�(d� :/	;od "��/<�"&	��	�&$��c�"&	d&	r& "�: r&	 	"(cr/r�"or

d&	 ;&� D r&	  	(���/<�"or	  c+ ��c&G
• hidrobiologia!	  "&	 c/r&�	 pr&oc(p/r�	 co�.� (	 B�	 .�(d�&r& 	 &co.�.�&;&"or

d��	;&d�("	 c+ ��c�
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F�dro"o=� !	c 	�����</	=&o=r ?�c/	��	 B�	 c&" ��	 ��;p	 ��=��&r& .c/!	pr&:���/	o
 r�&	 " r=/	 d&	  p"�c <��!	 B��r(cC�	  p 	 co�.���(�&	 (�	 &"&;&��	 &.&�<� "	 p&��r(	 +� < 
o;("(�	��	 c��+��/<�"&	.oc� "*&co�o;�c&�	
(�o����<&"&	��	c&rc&�/r�"&	$�dro"o=�c&	.(��
(��"�: �&	B�	d�?&r��&	do;&���	d&	+ "or�?�c r&	 	 p&"or-	 "�;&��/r�	c(	 p/	po� A�"/	��
��d(.�r� "/!	�r�= <��!	p�.c�c("�(r/!	prod(c&r&	d&	&�&r=�&	&"&c�r�c/!	� +�= <�&!	co�.�r(c<��
$�dro�&$��c&!	  ;&� D/r�	 p&��r(	  =r&;&��	 ��	 ocro��r& 	 ./�/�/<��!	 (��"�: r& 	 ?or<&�
;&c ��c&	  	  p&�	 �p&��r(	;or�	d&	  p/!	 Do =/r&!	 = �&r&!	p�+&!	d r c&	d&	 "C�/�	 &�c�

+�4��;��
����������������B������
�
<��

��	 c&rc&� r& 	 $�dro"o=�c/	 .(��	 (��"�: �&	 d�?&r��&	 ;&�od&!	 ;("�&	 d���r&	 &"&
?���d	 ?o"o.��&	 ��	 d&	  "�&	 �����<&	  "&	 � �(r���	 ����r&	 c&"&	 .p&c�?�c&	 $�dro"o=�&�	 .&
r&; rc/-	 ;&�od 	 oA.&r+ <��"or	 .� <�o� r&!	 ;&�od 	 oA.&r+ <��"or	 &>p&d�<�o� r&	 ��
;&�od 	c&rc&�/r�"or	&>p&r�;&�� "&�

;��od��o-,�r
��		.or�,���	o��r��co�.�/	B�	oA.&r+ <��	��	;/.(r/�or�	&?&c�( �&
" 	 po.�(r�"&	 $�dro;&�r�c&!	 d(p/	 (�	  �(;��	 pro=r ;!	  .(pr 	 + r� <��"or	 d&	 ��+&"!
d&A��&"or	d&	 p/!	d&A��&"or	d&	 "(+�(��!	�&;p&r �(r��!	 �r �.p r&�<&�!	c("or��	 p&�!	 
r&:�d(("(�	 ?�>	 &�c�	� �&"&	oA<��(�&	p&	A : 	(�or	oA.&r+ <��	 r&=(" �&!	p&	 ���&r+ "&
; r�	d&	��;p!	.&r+&.c	" 	r& "�: r& 	d&	.���&:&	��	=&�&r "�:/r�	 "&	(�or	p r ;&�r�	d&
ord��	 $�dro"o=�c	 ��	 p&r;��	 d&.pr��d&r& 	 (�or	 "&=��/<�	 B�	 ; ��?&.� r& 	 d�?&r��&"or
?&�o;&�&	 ��	proc&.&	$�dro"o=�c&�

;��od�� o-,�r
��		.or� �Cp�d	�	o��r�	 &.�&	 ?o"o.��/	 p&��r(	 r&=�(��"&	 =r&(
 cc&.�A�"&!	(�d&	�(	.&	po�	��.� " 	po.�(r�	$�dro;&�r�c&	?�>&	p&��r(	&>&c(� r& 	(�or
;/.(r/�or�	 ��	 oA.&r+ <��	 r&=(" �&	 �:�"��c&!	 "(� r&	 . (	 .&:o��&r&��	 �A.&r+ <��"&
&>p&d�<�o� r&	.&	d&.?/�o r/	p&	A : 	(�(�	p" �	����&r ��	B�	c r&	.&	 r&	B�	+&d&r&	 �C�
&>&c(� r& 	d&	;/.(r/�or�	p&��r(	oA<��&r& 	(�or	d �&	c ���� ��+&	d&	ord��	$�dro"o=�c!
cC�	 ��	 &?&c�( r& 	 d&	 oA.&r+ <��	 co;p r ��+&	 c(	 .cop	  p"�c ��+�	 �A.&r+ <��"&
&>p&d�<�o� r&	o?&r/	 .�?&"	po.�A�"�� �& 	c(�o ��&r��	d�?&r�<�"or	p r ;&�r�	$�dro"o=�c�
�d&A��&!	 +��&: 	  p&"or!	 ��d�c�	 ;or?o;&�r�c�!	 �&;p&r �(r/!	 . "���� �&	 &�c��	 p&��r(
p&r�o d&	d&	��;p	d&�&r;�� �&!	c(	?r&c+&�<&	d�?&r��&!	B�	?(�c<�&	d&	.cop("	c&rc&�/r���

;��od��c�rc��!r	.or� �Cp�r	/����.�	p&r;��&	 r&prod(c&r& 	 (�or	 ?&�o;&�&
$�dro"o=�c&	� �(r "&	" 	.c r/	r&d(./!	B�	+&d&r& 	c(�o ��&r��	��	B�<&"&=&r��	"&=��/<�"or
"or	d&	; ��?&.� r&�

+�6���������:�����������<�
'

���	 .(pr ? < 	 �o� "/	  	 E"oA("(�	 �/;C��&.c	 d&	 710	 ;�"�	 I;2!	  p 	 oc(p/
@61!@	;�"�	I;2 sau 70,8%, iar uscatul 148,8 mil. km2	*	�3!�J�	�c& .�/	d�.�;&�r�&
B�	d�.�r�A(<� 	;/r�"or	 ��	  	 (.c �("(�	 .&	;&�<��&	 ��	 B�	c dr("	c&"or	do(/	 &;�.?&r&�

& 	; �	; r&	p r�&	 	(.c �("(�	.&	 ?"/	r/.pC�d��/	B�	&;�.?&r 	�ord�c/	��.� !	�(rop !
�;&r�c 	d&	�ord!	�?r�c 	d&	�ord�!	 B�	 ��;p	c&	&;�.?&r 	.(d�c/	c(pr��d&	c& 	; �
; r&	 p r�&	  	 �;&r�c��	 d&	 
(d!	 p r�& 	 B�=(.�/	  	 �?r�c��!	 �(.�r "� 	 ��	 ��� rc��c �
�;�.?&r 	�ord�c/	; �	po r�/	d&�(;�r& 	��	d&	em����r��co����������!	c(	�o �&	c/
 p 	oc(p/	o	 .(pr ? </	; �	; r&	 �178!7	;�"�	 I;2	 . (	60!4J�	 B�	co;p r <�&	c(	 
(.c �("(�	 �100!7	;�"�	 I;2	 . (	 @3!@J��	�;�.?&r 	 .(d�c/	; �	po r�/	 �(;&"&	 ��	d&
emisfera oc����c�!	d&o r&c&	 p 	oc(p/	o	.(pr ? </	d&	�06!7	;�"�	I;2 (81%), iar
uscatul un areal foarte restrâns, de 48,5 mil. km2 (19%).

�c& �("	�" �&� r	&.�&	d�+�: �	B�	p �r(	; r�	A :��&	oc& ��c&-	� c�?�c!	��" ���c!
��d� �	 ��	 ��=$&< �	 ��rc��c��	�c& �("	 ��=$&< �!	d �or��/	 ? p�("(�	c/	&.�&	 B�co�D(r �
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d��	 �o �&	 p/r<�"&	d&	 (.c �!	 &.�&	 co�.�d&r �	 c 	o	 K�&d��&r �/	�rc��c/L�	 ��	 � A&"("
�r�	 1�1�	 &.�&	 r&d �/	 r&p r��<� 	 (.c �("(�	p&	c&"&	 � .&	co����&��&	 ��	 .(pr ? < 	c&"or
p �r(	; r�	 A :��&	oc& ��c&�

Tabelul nr. 1.1.

������������ ��������!���� ������������

Denumirea 
(9% ? < 	B� % Denumirea 
(9% ? < 	B� %
oceanului �	;�"�I;��  continentului �	;�"�I;��

Pacific 178,7 49,5 Europa 10,5 7

Atlantic 91,7 25,4 Asia 44,35 29,8

Indian 76,2 21,1 Africa 29,8 20

��=$&< � 14,7 4,0 Ame%�' 	)&	��%) 42,12 28,2
��%'��'� ��	�;&%�' 	)&	
()

Australia, Oceania 8,93 6

Antarctica 13,3 9

Oceanul 361,3 100 Uscat 149 100
Planetar

��	 c(pr��.("	 (.c �("(�	 &>�.�/	 do(/	 ?&"(r�	 d&	 r&=�(��-	 (�&"&	 c(	 A :��&
$�dro=r ?�c&	c r&	 (	.c(r=&r&	d�r&c�/	.pr&	; r&	��c& �("	�" �&� �	�(;��&	regiuni
exoreice	��	 "�&"&	"�p.ite de scurgere (închise) numite regiuni endoreice�	
&"&	; �
B����.&	r&=�(��	&�dor&�c&	.&	B��C"�&.c	B�	�?r�c 	�
 $ r !	� ;�A�!	B�	�.� 	�, :��("
�/r��	
 .p�c&!	� c("	�r "!	� c("	, "$ �!	�(.��("	�r A�&�!	�(.��("	�$ r�!	B�	�(.�r "� 
��(.��("	
&��r "	�(.�r "� ��!	B�	�;&r�c 	d&	
(d	��(.��(r�"&	
 ; �c$ c .!	
o.�&ro
��	
 rdo� "&.��	�&=�(�& 	&�dor&�c/	B�.(;& :/	o	.(pr ? </	d&	@�!1	;�"�	I;2	c&& 
c&	 r&pr&:���/	 �1!7J	 d��	 B����d&r& 	 (.c �("(��	 �&=�(�& 	 &>or&�c/	 �o� "�:& :/	 o
.(pr ? </	d&	114	;�"�	I;2	��	c(pr��d&	.�.�&;&	?"(+� ��"&	.�;p"&	��	co;p"&>&!	" c(r�!
A/"<�!	;" �����	&�c�

�&	.(pr ? < 	�/;C��("(�	c r&	&.�&!	d(p/	c(;	 ;	pr&c�: �!	d&	710	;�"�	I;2

.&	  ?"/	 (�	 +o"(;	 �o� "	 d&	  p/	 &.��; �	 " 	 1@56	 ;�"�	 I;3�	 ���	  c& .�/	 c ���� �&
�c& �("(�	�" �&� r	 B�	 r&+��	1@@6	;�"�	 I;3	  d�c/	 36!7J�

��	 "A� 	;��or/	 	 rC(r�"or	 .&	 ?"/	o	 r&:&r+/	d&	 p/	&.��; �/	 " 	 pro>�; ��+
1�00	I;3	�d(p/	 "�&	��?or; <��	 c& .�/	c ���� �&	 r	?�	;("�	; �	;�c/!	d&	c�rc 	11�0
I;3��	�c& .�/	r&:&r+/	d&	 p/	r&pr&:���/	c ���� �& 	&>�.�&��/	 " 	(�	;o;&��	d �	 B�
 "A� 	�(�(ror	rC(r�"or�	���	c "c("&"&	&?&c�( �&	r&:("�/	c/	B�	c(r.("	(�(�	 �	p&	rC(r�"&
�&rr&�	.&	.c(r=	@7000	I;3 d&	 p/	�d(p/	 "�&	c "c("&	 r	r&:("� 	(�	+o"(;	d&	86500
I;3��	� 	+o"(;("	d&	 p/	.c(r.	pr��	 "A� 	rC(r�"or	.&	 d (=/	��	 p&"&	r&:("� �&	d��
�op�r& 	=$&< r�"or	co����&�� "�	���� rc��d 	��	Ero&�" �d �	c r&	.&	c�?r& :/	" 	1500
I;3�	 
 	 (r; r&	  	  c&.�(�	 ? p�	 .&	  D(�=&	 c 	  �( "	  p&"&	 rC(r�"or	 ./	 r& "�:&:&	 (�
+o"(;	 d&	 @6500	 I;3�	 �	  �(;��/	 c ���� �&	 d&	  p/	 .&	  ?"/	 .�oc �/	 B�	 c(+&�&"&
" c(r�"or!	 B�	;" �����!	=$&< r�	&�c�

� �&"&	c ���� ��+&	.(��	?o r�&	d�?&r��&	d&	" 	o	.(r./	" 	 "� 	d&	��?or; r&�	�C�/
B�	pr&:&��	 .&	 ���&	c/	d&pr&.�(��"&	 " c(.�r&	d&<��	400000	I;3	 �d(p/	��	EC��&.c(	 *
1330	 *	 .&	  pr&c� :/	 146000	 I;3�!	 =$&< r��	 �8!1	;�"�	 I;3, iar apa din sol 82000
km3	 �d(p/	  "<��	 16700	I;3).
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În regiunile endoreice, volumul scurgerii anuale prin albiile râurilor este de
aproximativ de 500 km3	 �	 ��	 r&=�(��"&	 &>or&�c&	 .c(r=&r& 	  �( "/	 B�.(;& :/	 (�
+o"(;	d&	 @6@00	 I;3	d&	  p/�

����r�����d���p��d��c�"�Satisfacerea necesi�/<�"or	d&	co�.(;	 "&	pop(" <�&�
��	 "&	 c��+��/<�"or	.oc� "*&co�o;�c&	.&	A :& :/!	 pro p&	B�	&>c"(.�+�� �&!	p&	(��"�: r& 
 p&�	d("c��	�c& .� 	�(	r&pr&:���/	B�./	d&cC�	�!7J	�cc �	@7	;�"�	I;3�	d��	+o"(;("
�o� "	d&	 p/	d&	p&	�&rr �	��	p"(.!	65!4J	d��	r&.(r.&"&	d&	 p/	d("c&	.(��	c ��o� �&
B�	=$&< r�	��	:/p&:�	+&���c&!	� r	@0J	B�	 p&"&	.(A�&r �&�	� c(r�"&	��	rC(r�"&!	(���/<�
 c+ ��c&	  	 c/ror	  p/	 &.�&	 c&"	 ; �	 (�or	 d&	 (��"�: �!	 co�.���(�&	 do r	 0!�6J
�31	000	I;3), respectiv 0,006% (2120 km3�	d��	 r&.(r.&"&	d&	 p/	d("c&	&>�.�&��&
p&	E"oA	 �#/+o� �(!	 1333��

��	co�d�<��"&	;&�<�o� �&!	 p r&	&+�d&��	? p�("	c/	po�&�<� "("	 c+ ��c	?o"o.�A�"
d&	 c/�r&	 o;&��r&	 &.�&	 d&.�("	 d&	 "�;�� ��	 
o�?or;	 d �&"or	 d��	 World Ressources
1335	M	33!	 r&.(r.&"&	 �( "&	 r&=&�&r A�"&	d&	 p/	d("c&	.&	c�?r& :/	 " 	cc �	81	000
I;3�	���	 c& .�/	c ���� �&	.&	co�.(;/	p&��r(	d�?&r��&	?o"o.��<&	c(	p(<��	p&.�&	@�00
I;3/an (tab. nr. 1.2.).

Tabelul nr. 1.2	

����� ���#��$� ���������� $�� ����$�� �������%������ !�� �����%���
�)(9/	World Ressources 1998 – 1999)

Total % Pe locuitor Total Anul m3/loc/an l/loc/zi
(km3) (m3/loc/an)(1) (km3)

Mondial 41022 100 6918 3240 1987 43 118

Europa 6234 15 8547 455,3 1995 91 249

Africa 3996 10 5133 145,4 1995 15,6 42

America
de Nord 5309 13 17458 512,496 1991 251 688

�;&%�' 

&��% "/ 1057 3 8084 96 1987 53,3 146

America
de Sud 9526 23 28702 106,2 1995 69 189

Asia 13207 32 3680 1634 1987 31,6 86

Oceania 1614 4 54,8 16,7 1995 382 1047

1) Resursele pe locuitor corespund anului 1998.
�� � "�%�	 9%�>�; ��+&!	�A<��(�&	)&	 (��%�	9%��	% 9�%� %& 	+�"(;&"�%	)&	 9/

(��"�: �&	9&��%(	 "�;&�� %& 	9�9(" <�&�	" 	�(;/%("	)&	"�'(���%�	�'��.(;("	'�%&.9(�)&
 �("(�	;&�<��� �	 " 	&���	���	� ����
����	
	����� ����
8!


��.(;("	;&)�(	)&
 9/	9&	"�'(���%(2)Unitatea

�&%���%� "/

Resursele anuale utilizabile de
 9/	)("'&


 ����/<�	)&	 9/
(tilizate anual

��	? c�or	r&.�r�c��+	; Dor	B�	(��"�: r& 	 p&�	d("c�	&.�&	d�.�r�A(<� 	&�	�&r��or� "/
?o r�&	�&(��?or;/	��	�;po.�A�"�� �& 	&?&c�(/r��	d&	�r �.?&r(r�	; Dor&	 "&	.(rp"(.("(�
d&	  p/	d���r*o	 :o�/	 B�	  "� �
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La nivel co����&�� "!	c&"&	; �	; r�	 r&:&r+&	(��"�: A�"&	d&	 p/	d("c&	.&	 ?"/
B�	�.� 	�1@�04	I;3�	��	�;&r�c 	d&	
(d	�37�6	I;3), urmate de Europa (6234 km3�
��	�;&r�c 	d&	�ord	�7@03	I;3�	�� A�	�r�	���	��	c&& 	c&	pr�+&��&	d�.�r�A(<� 	p&	</r�!
&.�&	r&; rc A�"	? p�("	c/	p&	�&r��or�("	 	� p�&	</r�	.&	 ?"/	p&.�&	D(;/� �&	d��	r&.(r.&"&
(��"�: A�"&	d&	  p/	d("c&	d&	p&	�&rr -	,r :�"� 	 �7130	 I;3�!	 �&d&r <� 	�(./	 �8@1�
I;3), Canada (2850 km3), China (2800 km3), Indonezia (2530 km3), Statele Unite
(2459 km3), India (1850 km3). La po"("	op(.	 .&	 .��(& :/	 </r�	d��	�?r�c 	 ��	�.� !
(�d&	c ���� �& 	d&	  p/	d("c&	 &.�&	; �	;�c/	d&	 1	 I;3: Iordania (0,7 km3), Libia
(0,6 km3), Mauritania (0,4 km3), Emiratele Arabe Unite (0,15 km3), Kuweit (0,02
km3). În România, resursele anuale regenerabile d&	 p/	d("c&	.(��	&.��; �&	�co�?or;
.(r.&�	;&�<�o� �&	; �	 .(.�	 " 	 @4	 I;3!	 + "o r&	 c&	o	 .��(& :/	 B�	 rC�d("	 </r�"or	 c(
po�&�<� "	;od&.��

�&	  �. ;A"(!	 c&"&	 ; �	 Ao= �&	 :o�&	 B�	 r&.(r.&	 d&	  p/	 d("c&	 .(��	 c&"&
&c( �or� "&!	;(.o��c&	��	.(Apo" r&!	B�	��;p	c&	r&=�(��"&	�rop�c "&	.&	co�?r(��/	c(
o	; r&	p&�(r�&	d&	 p/	d("c&�	�&��r(	 .�=(r r& 	�&c&. r("(�	d&	co�.(;!	(�&"&	</r�
 (	r&c(r.	" 	prod(c&r& 	 p&�	d("c�	pr��	d&. "���: r& 	c&"&�	; r��&	�N(O&��!	�;�r �&"&
�r A&	 ����&!	 �.r &"!	 �?r�c 	 d&	 
(d	 &�c���	 �	  "�/	 po.�A�"�� �&!	 ; �	 p(<��	 (��"�: �/
�d �or��/	 B�d&o.&A�	 co.�(r�"or	 r�d�c �&�!	 &.�&	  c&& 	  	 + "or�?�c/r��	 =$&< r�"or	 pr��
 d(c&r& 	 "or	 B�	 :o�&"&	c(	d&?�c��	d&	  p/	d("c&�

+�D� ���������������B�������&����'����:��
����
�
<��

�r&:&��/	 B�	 � �(r/	 .(A	 �r&�	 ?or;&	d&	  =r&= r&	 �"�c$�d/!	 .o"�d/	 ��	 = :o ./�!
 p 	 .&	  ?"/	 B�	 co����(/	;��c r&	 ��	 .c$�;A r&	 d&	 .� r&!	 ;�D"oc��d	 B�	 p&r; �&�</
"&=/�(r 	 ��	 .c$�;A("	 d&	 .(A.� �</	 ��	 &�&r=�&	 d���r&	 .(A.�.�&;&"&	 =&o.�.�&;("(�
p" �&� r�	��. ;A"("	proc&.&"or	d&	�r �.?or; r&	��	�r �.?&r	 "	 p&�	constituie c	rc�	��.
�p�	�5������r!�sau circuitul hidrologic�	�c&.�	c�rc(��	&.�&	r&:("� �� 	 c<�(���	(�(�
co;p"&>	 d&	 ? c�or�!	 B��r&	 c r&	 .&	 �;p(�-	 r d� <� 	 .o" r/!	 ?or< 	 =r +�� <�o� "/!
pr&.�(�& 	 �;o.?&r�c/!	 �r c<� 	
o r&"("(�	��	 	�(���!	proc&.&"&	A�o"o=�c&!	 c��+��/<�"&
(; �&	 ���	 �(.P	 &�	 ��	 � =" ��&!	 133���	 ��	 ?(�c<�&	 d&	 .c r 	 .p <� "/	 " 	 ��+&"("
c/r&� 	 .&	  � "�:& :/!	 c�rc(��("	  p&�	 B�	 � �(r/	 po �&	  +& 	 (�	 caracter local sau
universal.

1.5.1. CIRCUITUL LOCAL AL APEI

��	� �(r/	.&	r& "�:& :/	do(/	; r�	c�rc(��&	"oc "&-	(�("	c r&	.&	d&.?/�o r/	p�
,p��	�.�
c����.�	��.�����r� ��	  "�("	p&	 ,p��	�.�co��	�����.� �?�=�	 1�1���	 
&	po �&
+orA�	 B�./	 ��	d&	 c�rc(��&	 "oc "&	 regionale c r&	 .&	prod(c	 p&	 .p <��	; �	 r&.�rC�.&
B��r&	o	; r&	 ���&r�o r/!	 (�	 " c	 ��	 r&=�(��"&	 B�co�D(r/�o r&�

Fig. 1.1	�&	���	��
�
���
������	���!�
�	� �	���	��
� 
���
� ����	�����
� �'��
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� 	A : 	 c&.�(�	proc&.	d&	c�rc(" <�&	  	  p&"or!	d(p/	c(;	 ;	;&�<�o� �!	 (�
ro"	?(�d ;&�� "	B"	 r&	r d� <� 	.o" r/�	
(A	��?"(&�< 	&�!	d&	p&	.(pr ? < 	oc& �&"or
se e+ por/	 B�	  �;o.?&r/	 o	 B�.&;� �/	 c ���� �&	 d&	  p/	 c r&	 pr��	 condensare	 .&
�r �.?or;/	 d��	 �o(	 B�	  p/�	 ��?"(&�< 	 p&	 c r&	 o	 &>&rc��/	 ?or< 	 d&	 =r +�� <�&	 ��
? c�or��	c"�; ��c�	 "oc "�	 ? c&	c 	o	p r�&	d��	 p 	d��	 �;o.?&r/	./	c d/	d��	�o(	p&
.(pr ? < 	�c& �("(�	�" �&� r	.(A	?or;/	d&	pr&c�p�� <��	B�?/p�(��d	 � 	�(;��("	circuit
oceanic local�	 �	  "�/	 p r�&	 d��	  p 	 &+ por �/	 d&	 p&	 (.c �!	 c d&	 p&	 .(pr ? < 
co����&��&"or!	B�?/p�(��d	 .�?&"	circuitul continental local�	��	;&d�&!	d&	p&	.(pr ? < 
co����&��&"or	�(.c �("(��!	 �( "	.&	&+ por/	6�	000	I;3	 p/!	 d�c/	1�J	d��	+o"(;("
�o� "	&+ por �	d&	p&	.(pr ? < 	E"oA("(�	��	r&+��&	.(A	?or;/	d&	pr&c�p�� <��	o	c ���� �&
c(	;("�	; �	; r&	d&	33	000	I;3	  p/!	  d�c/	13J�	
(rp"(.("	d&	  p/	pro+��&	d��
.p <�("	 oc& ��c�	 � 	 ��+&"("	 �c& �("(�	 �" �&� r	 .&	 r& "�:& :/	 (�	  "	 do�"& 	 ; r&
c�rc(��	 "oc "	  "	  p&��	 �&	 p&	 .(pr ? < 	 . 	 .&	 &+ por/	  �( "	 883	 000	 I;3	 d&	  p/!
 d�c/	 55J	 d��	 +o"(;("	 �o� "	 &+ por �	 d&	 p&	 .(pr ? < 	 E"oA("(�	 ��	 r&+��&	 pr��
proc&.("	d&	co�d&�. r&	 	+ por�"or	o	c ���� �&	c&+ 	; �	;�c/!	d&	81�	000	I;3	d&
 p/	 �51J��

+�D�)���������������$��%������������'����:�������
�
<��


�rc(" <� 	  p&�	p&	 .(pr ? < 	 �/;C��("(�	 �(	po �&	 ?�	pr�+��/	 ��	  � "�: �/	p&
c�rc(��&	 �:o" �&!	 B��r(cC�	 proc&.&"&	 &+ por/r��	 ��	 co�d&�./r��	 .(��	 ��?"(&�< �&	 d&
 c&& ��	 ? c�or�	 c"�; ��c�	 ��	 =&o?�:�c�	 c r&	 .&	  ?"/	 B�	 .�rC�./	 ���&rd&p&�d&�</	 ��
co�d�<�o� r&	 r&c�proc/�

�&	p&	.(pr ? < 	�c& �("(�	�" �&� r!	.(A	��?"(&�< 	r d� <�&�	.o" r&!	 � 	c(;
.* 	; �	pr&c�: �!	.&	&+ por/	o	c ���� �&	d&	 p/	&+ "( �/	" 	883	000	I;3 pe an�	
& 
; �	; r&	p r�&	d��	 p 	&+ por �/	c d&	.(A	?or;/	d&	pr&c�p�� <��	 �p"o �&!	:/p d/!
=r��d��/�	�o�	p&	.p <�("	oc& �("(�	�81�	000	I;3�!	� r	o	 �(;��/	c ���� �&	&.�&	d(./
p&	 (.c �	 �@6	 500	 I;3�	 c(	  D(�or("	 c(r&�<�"or	 d&	  &r!	 (�d&	 .(A	 ��?"(&�< 	 (�or
co�d�<��	? +or A�"&	.&	co�d&�.& :/	��	c d&	.(A	?or;/	d&	pr&c�p�� <���	�p 	;&�&or�c/
c/:(�/	 d& .(pr 	 ; .&"or	 co����&�� "&	 &.�&	 &.��; �/	 " 	 33	 000	 I;3	 ��	 (r;& :/
d�?&r��&	c/��	�	p r�&	.&	��?�"�r& :/	B�	.o"	?or;C�d	 p&"&	.(A�&r �&!	o	 "�/	p r�&	�@6
500	I;3) se scurge	p&	.(pr ? < 	�/;C��("(�	 "c/�(��d	pCr �&"&!	rC(r�"&	��	 ?"(+��"&
c r&	 D(�=	B�	oc& �!	� r	o	?o r�&	; r&	c ���� �&!	B�	d&c(r.	d&	(�	 �!	.&	&+ por/	d��
�o(	 B�	  �;o.?&r/	 �6�	 000	I;3).

�roc&.("	 c&.� 	d&	�r �.?&r	 "	 p&�	d&	p&	oc& �	p&	(.c �	��	 po�	� r	B�	oc&an
constituie c	rc�	��.���	
�r,�.��.��p�	�5������r!	�?�=�	1�����	��	 c&.�	c�rc(��!	d&	p&
.(pr ? < 	�&rr&�	 .&	 &+ por/	 B��r*(�	  �	 711	000	I;3	d&	  p/	 ��	 r&+��&	d��	 �o(	p&
.p <�("	&�!	B�	 c&& ��	p&r�o d/!	B��r*o	c ���� �&	&= "/!	r& "�:C�d(*.&	 .�?&"	(�	A�" �<
hidrologic general constant.

'	.����.�2	dro.o#	c	&>pr�;/	d�?&r&�< 	d���r&	 por�(r�"&	��	p�&rd&r�"&	d&	 p/
d&	 p&	 (�	 �&r��or�(	 co�.�d&r ��	 � 	 ��+&"	 p" �&� r!	 co;po�&��&"&	 pr��c�p "&	  "&
A�" �<("(�	$�dro"o=�c	.(��-	c ���� �& 	;&d�&	 �( "/	d&	 p/	&+ por �/	d&	p&	.(pr ? < 
oc& �&"or	 ��o�G	 c ���� �& 	 ;&d�&	  �( "/	 d&	  p/	 &+ por �/	 d&	 p&	 .(pr ? < 
co����&��&"or	 ��c�G	 c ���� �& 	 ;&d�&	  �( "/	 d&	 pr&c�p�� <��	 c/:(�/	 p&	 .(pr ? < 
oc& �&"or	 �Qo�G	 c ���� �& 	 ;&d�&	  �( "/	 d&	 pr&c�p�� <��	 c/:(�/	 p&	 .(pr ? < 
co����&��&"or (Xc�G	c ���� �& 	;&d�&	  �( "/	d&	  p/	 .c(r./	 B�	oc& �	 �R��

Circuitele locale ale apei pot fi redate sub forma unor �c���		� ,	/p.�� �.�
-	.����.�	�2	dro.o#	c:

a) pentru Oceanul Planetar: Eo = Xo + Y (449 000 km3 = 412 200 km3 +
36 800 km3);
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A�	p&��r(	.p <�ul continental: Ec = Xc - Y (62 000 km3= 98 800 km3 - 36 800 km3).
�o� "�:C�d	 c&.�&	do(/	&c( <��	.&	oA<��&	�Cpr�,	��-	.����.�	�2	dro.o#	c� .�

�	
�.�.�#.o-�.�	�p!/0���,c!	c r&!	d(p/	c(;	 ;	pr&c�: �	; �	.(.!	&.�&	co�.� ��-
Eo + Ec = Xo + Xc (449 9000 km3+ 62 000 km3 = 511 000 km3; 412 200

km3 + 98 800 km3 = 511 000 km3).

��������
&	���	��
���	�����
��
��
�	�
��(
��)����*�����	���������	������
������
�
���
���������
����
�������������
��+���� �����	���������	������
������
�����
�����
���
����
�����������	�����
��+�,�� �����	���������	������
�����
���	
	���		��������
�
��
�������������
��+�,�� �����	���������	������
�����
���	
	���		��������
����
������

����	�����
��+�-� �����	���������	������
������
������������������

,�" �<("	$�dro"o=�c	po �&	?�	 � "�: �	" 	.c/r�	.p <� "&	��	�&;por "&	d�?&r��&�	�"
&>pr�;/!	 � 	c(;	 ;	;&�<�o� �	 ��&r�or!	d�?&r&�< 	d���r&	 por�(r�"&	���	��	p�&rd&r�"&
d&	  p/	 ���	 d&	 p&	 �&r��or�("	 co�.�d&r ��	 �por�("	 &.�&	 r&pr&:&�� �!	 B�	 pr��c�p "	 d&
pr&c�p�� <��	 �Q�!	 � r	p�&rd&r�"&	d&	 &+ por <�&	 �#�	 ��	 .c(r=&r&	 �R��

� 	��+&"	="oA "	��	p&��r(	o	p&r�o d/	; r&	d&	��;p!	&c( <� 	=&�&r "/	 	A�" �<("(�
$�dro"o=�c	&.�&	c& 	prop(./	d&	�&rr ("�	�B�	1648�	p&��r(	A :��("	
&�&�	�
�	
o. �d&P
&�	��	�oA��.o��-

X = Y+Z.

La scara unui bazin hidrogra?�c!	p&��r(	o	p&r�o d/	d&�&r;�� �/	d&	 ��;p!	 B�
 � "�: 	A�" �<("(�	$�dro"o=�c	 �r&A(�&	./	.&	<��/	.& ; 	+ r� <� 	d&	" 	(�	 �	" 	 "�("
 	 r&:&r+&�	d&	 p/	  	A :��("(�	 ������ ���	
�� B�cC�	 &c( <� 	 A�" �<("(�	d&+��&-

X = Y+Z ±����

� c/	B��r*(�	 �	 por�("	d&	 p/	B�	A :��	&.�&	.(p&r�or	p�&rd&r�"or!	r&:&r+ 	d&
 p/	d��	A :��	cr&��&!	 � r	����

������

��������/�	��	c :("	 B�	c r&	p�&rd&r�"&	.(��
.(p&r�o r&	 por�("(�!	r&:&r+ 	d&	 p/	d��	A :��	.c d&!	� r	����

������

��
�����/�

�&��r(	o	p&r�o d/	d&	; �	;("<�	 ��!	�������
	c/�r&	:&ro!	+ r� <��"&	r&:&r+&�
d&	 p/	co;p&�.C�d(*.&�	��	 c&.�&	co�d�<��!	&c( <� 	A�" �<("(�	$�dro"o=�c	r&+��&	" 
?or; 	=&�&r "/-

X = Y+Z.

./�011�2�.

�1��334111�2�
. ,1��356611�2�

. �1��/6111�2�
.

,&��40011�2�
.

-��./011�2�
.

� � � � � � � � �
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+�D�4� ������������� ��
��%�� ��� �
;�
������ ���
�����������������B�������&


�rc(��("	 p&�	 B�	� �(r/	&.�&	r&:("� �("	; ��?&.�/r��	.(cc&.�+&	. (	.�;("� �&
 	; �	;("�or	proc&.&!	d���r&	c r&	c&"&	; �	�;por� ��&	.(��-	&+ por <� !	co�d&�. r& !
pr&c�p�� <��"&!	.c(r=&r& !	 ���&rc&p<� !	 ��?�"�r <� �

1. EVAPORAREA	&.�&	proc&.("	?�:�c	pr��	c r&	 p !	.(A	 c<�(�& 	&�&r=�&�
.o" r&!	 �r&c&	 d��	 .� r& 	 . 	 "�c$�d/	 . (	 .o"�d/	 B�	 .� r&	 d&	 + por�	 �&+ por r& 	  p&�
d�r&c�	d��	:/p d/	. (	=$& </	.&	�(;&��&	sublimare). 
&	&>pr�;/	B�	=&�&r "!		B�	;;�

�+ por r& 	.&	r& "�:& :/	�(	numai de p&	.(pr ? < 	 p&� (lichide sau solide),
c�	��	d&	" 	��+&"("	.o"("(�	��	 "	B�+&"��("(�	+&=&� "�	��	 c&.�&	co�d�<��!	.&	po�	d�.���=&-

- �#�por����� ��%�c�,	 c&	 .&	 r& "�:& :/	 d&	 p&	 .(pr ? < 	 d�?&r��&"or	 ��p(r�	 d&
(���/<�	 c+ ��c&	��	c re constituie, de fapt, principalele surs&	d&	+ por�	d&	 p/	d��
 �;o.?&r/;

- �#�por�������%�o�o��c�!	r&pr&:&�� �/	d&	�r �.p�r <� 	p" ��&"or	��	 ��; "&"orG
- �#�po�r���p�r���� sau �#�por����� �o����!	 c&	 ��c"(d&	  p 	 &+ por �/	d&	p&

.(pr ?&<&"&	  c+ ��c&!	 d&	 " 	 ��+&"("	 .o"("(�	 � cop&r��	 . (	 �(	 d&	 +&=&� <�&�	 ��	  "
+&=&� <�&�.

��	c dr("	 &+ po�r �.p�r <�&�	 .&	d�?&r&�<� :/-
- �#�po�r���p�r�����po��������� &'�(�'���)� *�ETP -	c&	 r&pr&:���/	+o"(;("

; >�;	d&	  p/	 c r&	  r	 r&:("� 	 B�	c :("	 B�	c r&	c ���� �& 	d&	  p/	 &+ por A�"/	 . (
�r �.p�r A�"/	  r	 ?�	 �&"�;�� �/	p&	(�	 .p <�(	d �G

- �#�po�r���p�r����� r���� - ETR - car&	 � 	 B�	 co�.�d&r r&	 d�.po��A�"�� �& 
r& "/	 B�	 p/	d&	p&	o	 .(pr ? </!	; �	pr&c�.!	 p 	c r&	.&	&+ por/	 B�	r& "�� �&	d&	p&
.(pr ? < 	co�.�d&r �/�

Procesul	 &+ por/r��	 &.�&	 ?o r�&	 co;p"&>	 ��	 d&p��d&	 d&	 o	 .&r�&	 d&	 ? c�or�-
�&;p&r �(r 	  &r("(�!	 r&=�;("	 &o"� �!	 u;�d�� �& 	  �;o.?&r&�!	 (;�d�� �& 	 r&=�(���
�=&�&r �/	d&	pr&:&�< 	��	&>���d&r& 	d�?&r��&"or	��p(r�	d&	(���/<�	 c+ ��c&�!	co�d�<��"&
d&	 r&"�&?!	 .o"	 ��	 +&=&� <�&!	propr�&�/<�"&	 ?�:�c&	 ��	c$�;�c&	  "&	  p&�.

Temperatura aerului are rolul cel mai important în proc&.("	&+ por/r��	��
&.�&	 ��?"(&�< �/	 d&	 &�&r=� 	 .o" r/	 c r&	 co�.���(�&	 pr��c�p " 	 .(r./	 d&	 B�c/":�r&	  
�/;C��("(��	���	c ���� �& 	�o� "/	 	&�&r=�&�	.o" r&!	18J	.&	co�.(;/	p&��r(	B�c/":�r& 
d�r&c�/	 	 &r("(�!	� r	r&.�("	d&	56J	 D(�=&	p&	p/;C���	���	 c& .�/	c ���� �&!	8@J
.&	co�.(;/	p&��r(	 B�c/":�r& 	(.c �("(�!	 � r	 8@J	.&	 r&?"&c�/	 B�	  �;o.?&r/�

�roc&.("	 d&	 &+ por <�&	 d&	 " 	 .(pr ? < 	  p&�	 d�?&r/	 d&	 c&"	 d&	 " 	 .(pr ? < 
(.c �("(�!	 	.o"("(��	�+ por <� 	d&	" 	.(pr ? < 	 p&�	d�?&r/	c ���� ��+	B�	?(�c<�&	d&
&>���d&r& 	 (���/<��	  c+ ��c&!	d&	 �&;p&r �(r 	 ��	 . "���� �& 	  c&.�&� !	pr&c(;	 ��	 d&
 dC�c�;& 	 p&��	�&	 .&;&�& !	(�	ro"	 �;por� ��	 B"	  r&	��	=r d("	d&	(;�d�� �&	d��
 �;o.?&r/	��	+��&: 	c(	c r&	 c<�o�& :/	+C��("�	�+ por <� 	d�?&r/	d&	" 	o	:�	" 	 "� !
d&	" 	(�	 �o��;p	" 	 "�("	��	d&	" 	(�	 �	" 	 "�("�	�+ por <� 	d�(r�/	&.�&	; �	 c��+/
��	; �	 ���&�./	 B��r&	or&"&	18	��	16	��	;("�	; �	r&d(./	 B�	or&"&	d�;��&<��	 �8*6��	 ��
 �o��;p("	d&	+ r/!	&+ por <� 	 r&	o	+��&:/	��	o	���&�.�� �&	?o r�&	; r&	B�	r por�	c(
 �o��;p("	d&	 � r�/!	cC�d	  c&.�	proc&.	po �&	 ./	  ���=/	 "�;�� 	 :&ro�

�&	 .(pr ? < 	 �c& �("(�	 �" �&� r	 ��	 p&	 .p <�("	 co����&�� "	 &+ por r& 	 .&
.c$�;A/	B�	r por�	c(	" ���(d��& 	 "oc("(��	�&	&>&;p"(!	 B�	r&=�(��"&	 �rop�c "&	(�d&
�&;p&r �(r�"&	 .(��	 r�d�c �&!	 � r	 r&=�;("	 &o"� �	 &.�&	 ?o r�&	  c��+!	 d&	 p&	 .(pr ? < 
oc& �("(�	.&	&+ por/	anual (�	.�r �	=ro.	d&	 p/	d&	��7	c;!	B�	r&=�(��"&	�&;p&r �&
=r d("	d&	&+ por r&	 "	 p&�	&.�&	;("�	; �	r&d(.!	d&	c�rc 	100	c;!	� r	B�	r&=�(��"&



15

po" r&	 c&.� 	&.�&	?o r�&	.c/:(�	�87	c;��	��	� r& 	�o��&	��	B�	Eo"?("	�&r.�c!	(�d&
�&;p&r �(r 	 p&�	po �&	 ./	d&p/�& .c/	80S
!	.&	r&; rc/	c&"	; �	 ���&�.	proc&.	d&
&+ por r&	  	  p&��	 ��	 " c("	 �r "!	 c r&	 .&	  ?"/	 .��( �	 B�	 r&=�(�& 	 d&	 p(.��(	  
N : I.� �("(�!	 .(A	 ��?"(&�< 	 �&;p&r �(r�"or	 ; �	 r�d�c �&	 d��	 ��;p("	 +&r��	 ��	  
+C��(r�"or	p(�&r��c&	c r&	A �	 �o�	 ��;p("	 �("(�!	d&	p&	.(pr ? < 	 "(�	.&	&+ por/	(�
.�r �	 =ro.	d&	  p/	d&	 8!00	;	p&	  ��

�&	 .(pr ? < 	 (.c �("(�!	 =r d("	 d&	 &+ por <�&	 &.�&	 c(	 ;("�	 ; �	 r&d(.	 B�
co;p r <�&	c(	 r& "("	oc& ��c�	���	oA.&r+ <��"&	&?&c�( �&	p&	�&r��or�("	</r��	�o .�r&
.&	co�.� �/	c/	&+ por <� 	pr&:���/	;�c�	+ r� <��	d&	" 	o	r&=�(�&	" 	 "� �	��?&r&�<�&r�
; �	  cc&��( �&	 .&	 r&; rc/	d&	 " 	o	 (��� �&	d&	 r&"�&?	 " 	  "� �	�&	 &>&;p"(!	 " 	 � ��
&+ por <� 	p&	��;p	d&	(�	 �	&.�&	d&	840	;;!	" 	
"(D*� poc 	d&	7"6	;;!	" 	�r d
d&	77�	;;!	" 	,(?�& 	d&	76@	;;!	� r	" 	,(c(r&���	d&	737	;;�	�+ por <� 	pr&:���/
+ "or�	+ r� A�"&	��	d&	 " 	o	 "(�/	 " 	 "� �	 ��	:o� 	or �("(�	,(c(r&���!	 B�	 "(� 	 (=(.�
.&	 B�r&=�.�r& :/	 c& 	; �	; r&	 c ���� �&	d&	  p/	 &+ por �/	 �3�!3	;;�	 � r	 B�	 "(� 
� �( r�&	c ���� �& 	d&	  p/	 &+ por �/	 .c d&	 " 	 5!4	;;�


 ���� �& 	d&	+ por�	 A.orA��/	d&	 �;o.?&r/	&.�&	��?"(&�< �/	d&	�&;p&r �(r 
 &r("(�	 ��	d&	 =r d("	d&	 (;�d�� �&	  	 r&=�(����	 
C�d	  �;o.?&r 	pr&:���/	o	 . �(r r&
��co;p"&�/!	� r	�&;p&r �(r 	 &r("(�	.&	 ?"/	B�	co����(/	cr&��&r&	 �(�c�	.&	r�d�c/	��
"�;�� 	d&	. �(r <�&�	���	oA.&r+ <��"&	?/c(�&	.* 	co�.� � �	c/	. �(r <� 	 �;o.?&r&�	c(
+ por�	d&	  p/	d&p��d&	d&	 �&;p&r �(r 	  &r("(��	�&	 &>&;p"(!	 " 	o	 �&;p&r �(r/	d&
�0S
	. �(r <� 	 �;o.?&r&�	c(	+ por�	d&	 p/	 D(�=&	" 	17,3 g/m3!	" 	�&;p&r �(r 	d&
0S
	 . �(r <� 	  ���=&	 8!5	 =T;3, iar la - 20°C ajunge la 1,1 g/m3.

Vântul &.�&	(�	? c�or	?o r�&	�;por� ��	B�	��?"(&�< r& 	proc&.("(�	d&	&+ por r&
d&	p&	.(pr ? < 	 p&�	. (	 	(.c �("(��	
* 	oA.&r+ �	c/	p&	;/.(r/	c&	cr&��&	���&�.�� tea
vântului, cr&��&	��	c ���� �& 	d&	 p/	&+ por �/�	�c& .� 	.&	&>p"�c/	pr��	? p�("	c/	p&
;/.(r/	c&	+��&: 	+C��("(�	cr&��&	.&	���&�.�?�c/	��	.c$�;A("	B��r&	 &r("	 ?" �	d& .(pr 
.(pr ?&<&�	d&	 &+ por r&	 ��	  &r("	 +&���	d��	  "�/	p r�&!	; �	p(<��	 . �(r ��

Solul	 ��?"(&�<& :/!	d&	  .&;&�& !	pr��	 c("o r& 	 ��	 .�r(c�(r 	 . 	proc&.("	d&
&+ por r&�	�.�?&"!	 " 	��+&"("	(�(�	 .o"	d&	c("o r&	 B�c$�./	&+ por r& 	.&	 ? c&	;("�
; �	(�or	��	B�	propor<�&	; �	; r&	d&cC�	B�	c :("	.o"(r�"or	d&.c$�.&	" 	c("o r&�	�&
 .&;&�& !	.�r(c�(r 	.o"(r�"or	��	=r d("	"or	d&	poro:�� �&	po�	./	��?"(&�<&:&	proc&.("
d&	&+ por r&�	
o"(r�"&	c r&	pr&:���/	o	poro:�� �&	cr&.c(�/	.&	c r c�&r�:& :/	pr���r*o
c�rc(" <�&	���&�./	 	 p&"or	.(A�&r �&	��	pr���r*o	&+ por r&	; �	r&d(./	" 	.(pr ? < 
 c&.�or �	
o"(r�"&	c(	.�r(c�(r 	co;p c�/	.&	c r c�&r�:& :/	pr���r*o	&+ por <�&	;("�
; �	; r&�

Relieful.	��	?(�c<�&	d&	&>p(�&r& 	+&r. �<�"or	.&	cr&& :/	co�d�<��	d&o.&A��&	B�
proc&.("	 d&	 &+ por <�&!	 ? p�	 c&	 .&	 r&?"&c�/	 B�	 d�.�r�A(<� 	 :o� "/	  	 +&=&� <�&��	 �&
+&r. �<��	.(d�c�!	d&	r&=("/	; �	B�.or�<�	d&cC�	c&�	�ord�c�!	&+ por <� 	&.�&	;("�	; �
; r&	��	; �	 c��+/�	�&	 .&;&�& !	p&	r&"�&?("	c r&	.&	c r c�&r�:& :/	pr���r*o	p(�&r��c/
?r =;&�� r&!	&+ por <� 	+ 	 +& 	+ "or�	+ r� A�"&	d&	" 	:o�&"&	���&r?"(+� "&	pC�/	" 
c&"&	 ���&�.	 dC�c��&.

$�#����	� este un alt factor principal care in?"(&�<& :/	proc&.("	d&	&+ por <�&
d&	p&	.p <�("	co����&�� "�	�.�?&"!	 B��r&	o	:o�/	"�p.��/	d&	+&=&� <�&	��	o	r&=�(�&	c(
+&=&� <�&	d&	.�&p/!	&+ po�r �.p�r <� 	&.�&	;("�	; �	; r&	B�	c& 	d��	(r;/�	��	r&=�(��"&
c(	 B����.&	 .(pr ?&<&	 B;p/d(r��&!	 &+ po�r �.p�r <� 	 r& "�:& :/	 + "or�	 ?o r�&	 ; r�
?���d	  .&;/�/�o r&	 c(	 c&"&	 d&	 p&	 .(pr ? < 	 ;/r�"or	 ��	 oc& �&"or	 d&	 " 	  c&& ��
" ���(d��&�	�& "�?&"!	d��	oA.&r+ <��"&	 &?&c�( �&	  .(pr 	(�or	  r& "&	 B;p/d(r��&!	 .* 
co�.� � �	c/	(� codru secular de fag (Fagus silvatica�	r&d/	 �;o.?&r&�	 �( "	pr��
&+ po�r �.p�r <�&	 B��r&	�!8	��	@!7	;�"�o �&	"��r�	 p/	" 	$ !	c&& 	c&	r&pr&:���/	60J
d��	c ���� �& 	d&	pr&c�p�� <��	pr�;��&�
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2. CONDENSAREA�	
C�d	(;&:& " 	r&" ��+/	d��	 �;o.?&r/	 ���=&	o	. �(r <�&
co;p"&�/	d&	100J!	� r	�&;p&r �(r 	B�c&p&	./	coAo r&	 r&	"oc	condensarea�	�c& .� 
.&	prod(c&	.(A	?or; 	(�or	p�c/�(r�	d&	 p/!	� r	B�	c :("	cC�d	 r&	"oc	?&�o;&�("	d&
.(A"�; r&	 p r&	.(A	?or; 	(�or	cr�.� "&	;�c�	d&	=$& </�	��	 �;o.?&r/	co�d&�. r& 
+ por�"or	po �&	./	 �A/	"oc	pr��	d&�&��/	. (	pr��	 ;&.�&c("	 	do(/	; .&	d&	 &r	c(
�&;p&r �(r�	d�?&r��&�

+o�d����r���pr���d������	 .&	 r& "�:& :/	 �(�c�	cC�d	  &r("	 ?" �	 B�	;��c r&
 .c&�.�o� "/	.&	r/c&��&!	d&	r&=("/!	c(	c�rc 	0!6S
	" 	?�&c r&	100	;�	� 	o	 �(;��/
 "���(d��&	  &r("	 + 	  ���=&	 p(�c�("	 d&	 . �(r r&	 ��	 + 	 d 	 � ��&r&	 " 	 ?&�o;&�("	 d&
co�d&�. r&�	 
(A	  c& .�/	 ?or;/	 p&	 .(pr ? < 	 �/;C��("(�	 � (	 � ��&r&	 c&"&	 ; �
 A(�d&��&	pr&c�p�� <���

Condensarea .&	prod(c&	���pr����'����c�����do���'����d����r aflate la un
grad	 "�;��/	d&	. �(r r&	��	 " 	 �&;p&r �(r�	d�?&r��&�	�od("	 c&.� 	d&	co�d&�. r&	d/
� ��&r&	 " 	c ����/<�	 r&d(.&	d&	pr&c�p�� <���


o�d&�. r& 	+ por�"or	d&	 p/	d��	 �;o.?&r/	pr&.(p(�&	&>�.�&�< 	(�or	�(c"&&
d&	co�d&�. re, de dimensiuni microscopice precum cloruri	d&	or�=��&	; r��/!	pr ?
co����&�� "	 . (	co.;�c!	 ?(;	�� �

Ca principale forme de condensare a vaporilor	 B�	  �;o.?&r/	 .&	 r&; rc/
c& < 	 �� norii. +���� .&	prod(c&!	d&	 r&=("/!	 B�	  �o��;p(r�"&	d&	 �r �:�<�&	cC�d	 (�
 &r	c "d	��	(;&d	�r&c&	p&.�&	o	.(pr ? </	�&r&.�r/	p(�&r��c	r/c��/�	� 	;&�<��&r& 	&�
co��r�A(�&	 ��	d�?&r��&"&	 �;p(r��/<�	c r&	.&	=/.&.c	 B�	 �;o.?&r/	c(;	 r	 ?�	p("A&r�"&
pro+&���&	d��	;&d�("	 ��d(.�r� "�

Norii .&	?or;& :/	pr��	proc&.("	d&	co�d&�. r&	 	+ por�"or	d&	 p/	B�	co�d�<��"&
d&	 .c/d&r&	  	 �&;p&r �(r��	  &r("(�	 . (	 B�	co�d�<��"&	cC�d	 .&	 r& "�:& :/	 (�	co�� c�
B��r&	; .&"&	d&	  &r	c "d	 ��	 (;&d	c(	; .&"&	d&	  &r	 r&c&�	Er d("	d&	  cop&r�r&	c(
�or�	r&pr&:���/	nebulozitatea ��	.&	&>pr�;/	p&	A : 	(�&�	.c/r�	c(pr��.&	 B��r&	0	��
10�	 �co"o	 (�d&	 (;�d�� �& 	 r&" ��+/	 &.�&	 r�d�c �/!	 c(;	 &.�&	 c :("	 B�	 r&=�(�& 
&c( �or� "/!	.&	B�r&=�.�r& :/	�&A("o:�� �& 	c& 	; �	 cc&��( �/	�7!7	*	6�G	B�	r&=�(��"&
�rop�c "&!	(�d&	A �	 "�:&&"&!	(;�d�� �& 	r&" ��+/	&.�&	?o r�&	.c/:(�/	��	B�	co�.&c��</
�&A("o:�� �& 	 &.�&	;���;/	 �8	 *	 8!7��

3. ���������:����. �r&c�p�� <��"&	  �;o.?&r�c&	 r&pr&:���/	o	 co;po�&��/
�;por� ��/	  	 A�" �<("(�	 $�dro"o=�c	 ��	 �;p"�c��	  	 c�rc(��("(�	  p&�	 B�	 � �(r/�	 �"&
co�.���(�&	 r&:("� �("	 co�d&�./r��	 + por�"or	 d&	  p/	 B�	  �;o.?&r/	 . (	 " 	 ��+&"("
.(pr ? <&�	 �&r&.�r&!	?���d	=&�&r �&	d&	.c$�;A/r�"&	d&	�&;p&r �(r/	. (	d&	pr&.�(�&�
�rod(c&r& 	 pr&c�p�� <�ilor atmosferice &.�&	 d&�&r;�� �/	 d&	 (��r& 	 p�c/�(r�"or	 d&
 p/	co�d&�. �&	B�	D(r("	d�?&r��&"or	�(c"&&�	�r��	cr&��&r& 	=r&(�/<��!	?or< 	d&	=r +�� <�&
d&+��&	; �	p(�&r��c/	 ��	p�c/�urile pot ajunge astfel la nivelul solului.

�r&c�p�� <��"&	c d	p&	 .(pr ? < 	�/;C��("(�	 B�	 .� r&	 "�c$�d/	 . (	 .o"�d/	 d�c/
.(A	 ?or;/	 d&	 p"o�!	 A(r��</!	 :/p d/!	 =r��d��/!	 pro;oro c/	 &�c�	 �o�	 B�	 =r(p 
pr&c�p�� <��"or	 po�	 ?�	 ��c"(.&	 ��	  "�&	 ?or;&	 d&	 co�d&�. r&	  	 + por�"or	 d&	  p/	 " 
��+&"("	.(pr ?&<&�	�&r&.�r&	c(;	 r	?�	Ar(; !	c$�c�(r 	��	ro( �	� r ;&�r��	c ���� ��+�
(��"�: <�	p&��r(	c r c�&r�: r& 	pr&c�p�� <��"or	 .(��	 .�r �("	d&	  p/	c/:(�	 �B�	;;�	 ��
���&�.�� �& 	p"o��	 �B�	;;T;��	. (	 B�	;;Tor/��

Din punct de ved&r&	  "	 =&�&:&�!	 pr&c�p�� <��"&	  �;o.?&r�c&	 po�	 ?�	 ?ro�� "&!
co�+&c��+&	 ��	oro=r ?�c& (C. Cosandey et M. Robinson, 2000).

�r�c�p��������� �ro�����	 �d&	 ��p	 c�c"o��c�	 .(��	 =&�&r �&	 d&	 B��C"��r& 	  	do(/
; .&	d&	  &r	c(	 �&;p&r �(r�	 ��	 =r d	d&	(;�d�� �&	d�?&r��&�

�r�c�p���������co�#�c��#�	.(��	co�.&c��< 	B�c/":�r��	"oc "&	 	.(pr ?&<&�	�&r&.�r&!
c r&	d&�&r;��/	(rc r& 	 .c&�d&��/	 	 &rului	��	r/c�r& 	. 	 d� A ��c/�	
(��	pr&c�p�� <��
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���&�.&	 ��	 d&	 .c(r�/	 d(r �/!	 .p&c�?�c&	 B�d&o.&A�	 :o�&"or	 ���&r�rop�c "&	 ��	 c&"or
�&;p&r �&	 B�	  �o��;p("	d&	+ r/�

�r�c�p���������oro�r���c�	 p r	B�	(r; 	 .c&�d&�<&�	 &r("(�	Ao= �	B�	(;�d�� �&
�;p(./	d&	pr&:&�< 	(�&�	A r�&r&	oro=r ?�c&	�;o�� �&��	
(��	c r c�&r�.��c&	+&r. �<�"or
; .�+&"or	;o�� �&	&>p(��	d�r&c�	c�rc(" <�&�	; .&"or	d&	 &r	d&	or�=��&	oc& ��c/!	B�
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