
7UDEDMR HQ HTXLSR HV UHTXHULGR SDUD SRGHU FRPSOHWDU FXDOTXLHU WDUHD� (O H[SHULPHQWR

&(5(6 WLHQH XQ HTXLSR UHVSDOGDQGR HO GLItFLO WUDEDMR HQ OD SLH]D GHO URPSHFDEH]DV FOLPiWLFR� /D

SUHJXQWD� ³ &XiO HV HO HIHFWR GH ODV QXEHV VREUH HO FOLPD GH OD 7LHUUD"´ QR YD D VHU FRQWHVWDGD SRU

XQ VROR FLHQWtILFR FRQ YDVWR FRQRFLPLHQWR \ H[SHULHQFLD DWPRVIpULFD� (VWR WRPD XQ JUXSR HQ HO

FXDO FDGD PLHPEUR FXEUH XQD IXQFLyQ HVWUDWpJLFD�

(O (TXLSR ,QWHUQDFLRQDO &LHQWtILFR &(5(6 LQFOX\H FLHQWtILFRV GH OD 1$6$� 12$$�

8QLYHUVLGDGHV GH ORV (VWDGRV 8QLGRV� )UDQFLD \ %pOJLFD� (O HTXLSR HV RUJDQL]DGR HQ JUXSRV GH

WUDEDMDGRUHV HQIRFDQGR FLQFR DVSHFWRV HVSHFtILFRV GH PHGLGD \ DQiOLVLV GH SUREOHPDV� (VWRV

JUXSRV GH WUDEDMR LQFOX\HQ� ,QVWUXPHQWRV� 3URSLHGDG GH 1XEHV� )OXMR 5DGLRDFWLYR HQ HO WRSH GH OD

$WPyVIHUD� 3URYLVLyQ 5DGLRDFWLYD $WPRVIpULFD \ 6XSHUILFLDO \ OD ,QWHUSRODFLyQ 7HPSRUDO \

3URPHGLR (VSDFLDO� -XQWR� HO HTXLSR GH &(5(6 GHVHPSHxD XQ SDSHO YLWDO HQ OD FRPSUHQVLyQ

FLHQWtILFD GH OD LQIOXHQFLD GH QXEHV VREUH HO FOLPD GH OD 7LHUUD�

KWWS���DVG�ZZZ�ODUF�QDVD�JRY�FHUHV�$6'FHUHV�KWPO

&RPR FXPSOLPLHQWR GHO HTXLSR 6¶&22/� QRVRWURV TXLVLpUDPRV FRPHQ]DU SRU VHxDODU

DOJXQRV PLHPEURV GHO HTXLSR &(5(6 HQ�OtQHD SDUD SURYHHU D ORV HVWXGLDQWHV XQD YLVLyQ GH ORV

UHTXLVLWRV \ IXQFLRQHV GH QXHVWURV PLHPEURV SULQFLSDOHV� 3DUD FRPSOHWDU HVWR� QRVRWURV YDPRV D

WHQHU GHVFULSFLRQHV GH HVWRV PLHPEURV EDMR OD FRQH[LyQ FRQRFLGD FRPR� ³&RQR]FD HO (TXLSR´ HQ

OD SiJLQD 6¶&22/ GH OD UHG� 1R ROYLGHPRV VX LPSRUWDQWH IXQFLyQ HQ HVWH HTXLSR FRPR

SULQFLSDOHV FRQWULEXLGRUHV GHO HVIXHU]R SDUD YDOLGDU OD LQIRUPDFLyQ GHO VDWpOLWH� (QFRQWUDUiV TXH HO

WUDEDMR GH HTXLSR HV SDUWH GH PXFKRV HPSHxRV� +D] ELHQ VX SDUWH�

9ROXPHQ � � (GLFLyQ � 6HSWLHPEUH ����

(Q HVWD HGLFLyQ�

7UDEDMR GH (TXLSR �

(PEDMDGRUHV GH 6¶&22/ ��

8Q SULPHU SDUD 6¶&22/ �

(PEDMDGRUHV GH 6¶&22/ ��

&RQR]FDQ DO (TXLSR 1XEH �

8Q (TXLSR GH ,QVWUXPHQWRV ��

/D (VTXtQD GH 0DHVWUR ��

3Uy[LPRV (YHQWRV �

(O �� GH MXOLR GHO ����� XQ QXHYR

HTXLSR GH PDHVWURV 6¶&22/ IXHURQ

HQYLDGRV FRPR HPEDMDGRUHV GLVSXHVWRV D

FRPSDUWLU VXV QXHYRV FRQRFLPLHQWRV \

KDELOLGDGHV FRQ HVWXGLDQWHV \ PDHVWURV D

WUDYpV GHO PXQGR� (VWRV PDHVWURV IXHURQ

HQFDUJDGRV FRQ OD WDUHD GH SUHVHQWDU HO

SUR\HFWR 6¶&22/ D RWURV PDHVWURV HQ iUHDV

ORFDOHV \ UHJLRQDOHV� 1RVRWURV KHPRV \D

RtGR GH UHSRUWHV GH H[FHOHQWHV

SUHVHQWDFLRQHV GDGRV HQ GLVWULWRV ORFDOHV�

(VWRV HPEDMDGRUHV YDQ D UHSUHVHQWDU HO

SUR\HFWR IDYRUDEOHPHQWH� DOFDQ]DQGR iUHDV

PiV DOOi GHO &RQWLQHQWH ((88 LQFOX\HQGR D

+DZDL \ GRV ORFDOLGDGHV GHO 'HSDUWDPHQWR GH

'HIHQVD HQ &RUHD \ %DKUHLQ�

&RPR SDUWH GHO WHUFHU WDOOHU DQXDO

6¶&22/ GH YHUDQR� HVWRV PDHVWURV IXHURQ

LQYLWDGRV SRU HO &HQWUR GH ,QYHVWLJDFLyQ GH

OD 1$6$ GH /DQJOH\ HQ +DPSWRQ� 9$

GXUDQWH OD VHPDQD GHO ����� GH MXOLR� (O

ODQ]DPLHQWR GHO JORER PHWHRUROyJLFR HQ HO

SULPHU GtD QR VyOR SRVLFLRQy QXHVWUDV PHQWHV

HQ OD REVHUYDFLyQ GH QXEHV� SHUR QRV UHWy D

FRQVLGHUDU HO FRQWRUQR YHUWLFDO GH OD

�FRQWLQXD HQ OD SiJLQD ��
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6¶&22/ WXYR HO SULYLOHJLR GH WHQHU D $PDQGD )DOFRQH�

HVWXGLDQWH GH OD 8QLYHUVLGDG GH 7ULQLW\� 6DQ $QWRQLR� 7H[DV

MXQWR D HOORV XQD YH] PiV� HVWH YHUDQR� SDUD WUDEDMDU FRQ

FRPSDUDFLyQ GH LQIRUPDFLyQ� 1RVRWURV DSUHFLDPRV WRGR OR

TXH HOOD KD DSRUWDGR D QXHVWUR HTXLSR�

/HDQ PiV VREUH FRPSDUDFLRQHV GH GDWRV GH ORV VDWpOLWHV�

KWWS���DVG�ZZZ�ODUF�QDVD�JRY�6&22/�VDWVDZ�KWPO

(PEDMDGRUHV GH 6
&22/ �FRQWLQXDFLyQ GH OD SiJLQD ��

DWPyVIHUD� $XQTXH WXYLPRV DOJXQRV YROXQWDULRV SDUD HO

YLDMH DpUHR� OD ³UDGLRVRQGD´ TXH VH HQYLy VLQ SHUVRQDO

KXPDQR� FROHFFLRQy GDWRV H[FHOHQWHV� .HQ 5XWOHGJH�

&LHQWtILFR GH &29( �&(5(6 2FHDQ 9DOLGDWLRQ

([SHULPHQW� \ VX HTXLSR GH LQVWUXPHQWR� FRQFRUGDURQ SDUD

TXH DOJXQRV UDGLyPHWURV SXHVWRV DIXHUD GH QXHVWUR WDOOHU�

FROHFFLRQDUDQ PHGLGDV GH UDGLDFLyQ GH RQGDV ODUJDV \

FRUWDV� WUD\HQGR DVt ORV LQVWUXPHQWRV &(5(6 PiV FHUFD GH

QXHVWUR KRJDU� (VWD PLVPD LQVWUXPHQWDFLyQ HVWi PRQWDGD

HQ HO DYLyQ 29��� XVDGR HQ OD FDPSDxD GHO FDPSR &/$06

�&KHVDSHDNH /LJKWKRXVH 	 $LUFUDIW 0HDVXUHPHQWV IRU

6DWHOOLWHV�� 'XUDQWH HVWD VHPDQD� HO DYLyQ FROHFFLRQR GDWRV

XVDGRV SDUD OD YDOLGDFLyQ &(5(6�

1XHVWUDV REVHUYDFLRQHV GLDULDV GH ODV QXEHV� ODV

FXDOHV HVWXYLHURQ URGHDGDV SRU XQ LWLQHUDULR UHSOHWR�

SURYH\HURQ XQD DPSOLD YLVWD GH OD LQYHVWLJDFLyQ

DWPRVIpULFD� \ PXFKDV DFWLYLGDGHV GH SUiFWLFD PDQXDO TXH

VH SXGHQ HQVHxDU HQ HO VDOyQ GH FODVH� 7RGRV ORV RUDGRUHV

GHO HTXLSR GH &(5(6 KLFLHURQ XQ H[FHOHQWH WUDEDMR

SUHVHQWDQGR D ORV PDHVWURV FRQ LQIRUPDFLyQ \ HVWXGLRV

FRUULHQWHV HQ HO WHPD GH FDPELR FOLPiWLFR JOREDO� &DGD

PDHVWUR UHWRUQy D VX OXJDU� FRQ YDVWRV UHFXUVRV� H[FLWDGRV D

OD YH] SRU OD RSRUWXQLGDG GH FRPSDUWLU ORV UHVXOWDGRV GHO

HVWXGLR \ HPSH]DU D FROHFWDU LQIRUPDFLyQ HQ VXV

ORFDOLGDGHV�

£([LVWH OD RSRUWXQLGDG GH TXH XVWHG SXHGD

LGHQWLILFDU XQR GH ORV HPEDMDGRUHV 6¶&22/ DWHQGLHQGR VX

SUy[LPD FRQYHQFLyQ HVFRODU�

SiJLQD �
6 ¶ & 26 ¶ & 2 22 / % U/ % U HH HH ]] HH

$GMXGLFDFLyQ�GH�+RQRU�GHO�
&HQWUR�GH�,QYHVWLJDFLyQ��

1$6$�/DQJOH\�

6¶&22/�UHFLELy�XQ�SUHPLR�SRU�
/2*526�GH�*5832�GHELGR�D�
FRQWULEXFLRQHV�H[FHOHQWHV�SDUD�HO�
SURJUHVR�GHO�SUR\HFWR�HGXFDFLRQDO�

&(5(6�6¶&22/��
£7UHPHQGR�WUDEDMR�(TXLSR��

�
1XHVWUR�SURSLR�'DYH�<RXQJ�UHFLELy�
OD�0('$//$�(;&(3&,21$/�GH�

/2*526�&,(17,),&26�HQ�
UHFRQRFLPLHQWR�SRU�VXV�

H[FHSFLRQDOHV�FRQWULEXFLRQHV�
FLHQWtILFDV�HQ�HO�DYDQFH�GHO�

HQWHQGLPLHQWR�HQ�OD�3URYLVLyQ�
5DGLRDFWLYD�7HUUHQDO�\�VXV�LPSDFWRV�

FOLPiWLFRV��

(O 2FHiQLFR &KLQR�$PHULFDQR \ OD $VRFLDFLyQ

$WPRVIpULFD SDWURFLQDURQ H[LWRVDPHQWH (O &DPSDPHQWR GH

9HUDQR (VWXGLDQWLO ³&2$$ 6¶&22/� ����´ OD VHPDQD GHO

���� GH MXOLR GHO ���� HQ OD 8QLYHUVLGDG GH 0DU\ODQG� (VWH

HTXLSR GH �� HVWXGLDQWHV GH 6¶&22/ LQFOX\H D �� GH OD

(VFXHOD 6HFXQGDULD 7DLSHL )LUVW *LUO¶V �7)*��

�3DUWLFLSDQWHV DFWLYDV HQ 6¶&22/ GH 7DLZiQ�� \ RFKR GHO

iUHD ORFDO \ RWURV HVWDGRV� HQ FRQMXQWR FRQ GRV PDHVWURV GH

7DLZiQ� $PERV /LQ &KDPEHUV \ 'RXJ 6WRGGDUG JR]DURQ

GH OD RSRUWXQLGDG GH WUDEDMDU FRQ HVWRV HVWXGLDQWHV GXUDQWH

HO ³'tD 6¶&22/�´

£�81�35,0(5�3$5$�6¶&22/���

3DUWLFLSDQWHV GHO WDOOHU GH 6
&22/ GHODQWH GHO DHURSODQR 29���

FRPR VH SUHSDUD SDUD VX PLVLyQ VLJXLHQWH GH ODV &/$06��



SiJLQD �����&212=&$1�$/�(48,32�'(�18%(6
8QR GH ORV SULPHURV UHTXLVLWRV HQ REVHUYDU \ UHSRUWDU QXEHV�

HV HO SRGHU LGHQWLILFDU ORV GLIHUHQWHV WLSRV GH QXEHV� (VWR

SDUHFH VHU PiV LQWLPLGDQWH SDUD ORV PDHVWURV GH 6¶&22/

TXH SDUD ORV PLVPRV HVWXGLDQWHV� +D\ PXFKDV PDQHUDV GH

HQVHxDU ORV WLSRV GH QXEHV \ VH SXHGHQ HQFRQWUDU OHFFLRQHV \

UHFXUVRV TXH KDQ VLGR GH D\XGD D ORV SDUWLFLSDQWHV GH

6¶&22/� 7UDWHQ HVWR FRPR XQD PDQHUD FUHDWLYD SDUD DWUDHU

D ORV HVWXGLDQWHV HQ HVWD PDWHULD� 5HWH D ORV HVWXGLDQWHV D

FUHDU XQ JUXSR GH (TXLSR GH ,QWHUFDPELR GH 7DUMHWDV GH

1XEHV� &DGD WDUMHWD SRGUi GHVFULELU XQD QXEH HMHPSODU FRQ

FLHUWR WLSR GH QXEH \ VXV HVWDGtVWLFDV� $O IUHQWH GH OD WDUMHWD

VH UHTXLHUH XQD IRWR FODUD \ XQ WtWXOR� GHWUiV ODV HVWDGtVWLFDV

GHO WLSR GH QXEH� LQFOX\HQGR ORV GHWDOOHV LPSRUWDQWHV R

FDUDFWHUtVWLFDV TXH GLVWLQJDQ HVWH WLSR GH QXEH�

(O HMHPSOR DUULED HV SDUD HVWLPXODU OD FUHDWLYD GH ORV

HVWXGLDQWHV� *R]DQ FRQ HVWD DFWLYLGDG� )LMH VXV FULWHULRV

\ GHVSXpV GHMH D VXV HVWXGLDQWHV VRUSUHQGHUOH FRQ VX

SDTXHWH FUHDWLYR�

������
,'(17,),&$&,21�'(�18%(6���

3DUD HO VLVWHPD 6¶&22/ QHFHVLWD LGHQWLILFDU HO WLSR GH QXEH SDUD

SRGHU GHWHUPLQDU OD DOWXUD GH OD PLVPD�

3$*,1$ 6¶&22/ '( 18%(6�

KWWS���DVG�ZZZ�ODUF�QDVD�JRY�6&22/�FOGW\SH�KWPO

275$6 3$*,1$6 '( 18%(6�

KWWS���ZZZ�SQU�USQ�HF�JF�FD�DLU�FORXGFKDUW�DM��V���HQ�KWPO

KWWS���ZZZ�PHW�KX�FORXGDOEXP�FORXG�KWP

KWWS���ZZZ�FORXGPDQ�FRP�LQGH[�KWP

KWWS���YRUWH[�SO\PRXWK�HGX�FORXGV�KWPO

�3UXHED GH 1XEHV� KWWS���ZZZ�QFGF�QRDD�JRY�MPGRFV�FORXGV�KWPO

/(&&,21(6 '( 18%(6�

KWWS���DVG�ZZZ�ODUF�QDVD�JRY�6&22/�OHVVRQBSODQV�

,GHQWLI\B&ORXGV�KWPO

KWWS���DVG�ZZZ�ODUF�QDVD�JRY�6&22/�OHVVRQBSODQV�DOWODE�KWPO

/,%526�

7KH &ORXG %RRN� 7RPLH GH 3DROD� ����

&ORXGV RI WKH :RUOG� 5LFKDUG 6FRUHU� ����

¢6DELD 8VWHG TXH XQD QXEH F~PXORV WtSLFD SHVD ��� WRQHODGDV"

¢BBBBBBBBBBBOLEUDV"

¢&yPR XQD QXEH SXHGH IORWDU HQ HO DLUH"

KWWS���ZZZ�VKRUVWPH\HU�FRP�Z[IDTV�IORDW�IORDW�KWPO

'HVFULSFLyQ� 8QD QXEH

GHQVD� EODQFD \ SODQD FRQ
P~OWLSOHV WDSDV UHGRQGHDGDV \
FRQWRUQR ELHQ GHILQLGR�

1LYHO� %DVH EDMD� �NP

6tPEROR� &X

2SDFLGDG 9LVXDO� RSDFD

&XELHUWD� �����

$VRFLDFLyQ������WLHPSR

EDVWDQWH ELHQ

%LR� 0L FDUUHUD FRPHQ]y XQ

GtD FDOLHQWH VREUH HO 2FpDQR

3DFtILFR� $XQTXH DOJXQRV KDQ
FRQIXQGLGR PL WLSR FRQ ODV ERODV
GH DOJRGyQ R ODV RYHMDV� SXHGR
DVHJXUDUOH TXH PH FRPSRQJR GH
JRWLWDV SXUDV GHO DJXD� 0L EDVH
PDUFD H O Q LYH O GH OD

FRQGHQVDFLyQ FODUDPHQWH�

3UHIHULGR :HEVLWH�

KWWS���SDOV�DJURQ�LDVWDWH�HGX�FDUOVRQ�

65� 38))

&Ò08/2�

� GH SDTXHWH GH ��

$/7$�
�3RU HQFLPD GH

� NP�

BBBBB SLHV

FLUUR

FLUURF~PXOR

FLUURHVWUDWR

HVWHODV GH

YDSRU

�

�

�

�

�

0('��
��NP � �NP�

BBBBB SLHV �

BBBBB SLHV

DOWRHVWUDWR

DOWRF~PXOR

�

�

�

�

�

�

%$-$�
�3RU GHEDMR GH

� NP�

BBBBB SLHV

HVWUDWRF~PXOR

F~PXOR

HVWUDWR

FXPXORQLPER

QLPERHVWUDWR

QLHEOD

�

�

�

�

�

$UULED GH ODV QXEHV HVWi HO HTXLSR GH VDWpOLWHV�

7500 \ GRV (26 6DWpOLWHV� 7HUUD \ $TXD

�SUy[LPR D VHU ODQ]DGR�� &DGD QDYH HVSDFLDO FDUJD

XQ HTXLSR GH LQVWUXPHQWRV GH YDULDV QDFLRQHV

WUDEDMDQGR VLPXOWiQHDPHQWH HQ OD FROHFFLyQ

YDOXDEOH GH LQIRUPDFLyQ JOREDO� 9HD VXV UHGHV

HOHFWUyQLFDV SDUD GHVFXEULU FRPR ORV LQVWUXPHQWRV

VH DJUXSDQ SDUD PRQLWRUHDU HO FOLPD WHUUHQDO�

7500 KWWS���WUPP�JVIF�QDVD�JRY�

7(55$ KWWS���WHUUD�QDVD�JRY�

$48$ KWWS���HRV�SP�JVIF�QDVD�JRY�

8Q (TXLSR GH ,QVWUXPHQWRV

Typical 
Cumulus Cloud 

(1km cube) 

���

PHWULF

WRQV   

6DWpOLWH GH 7500 TXH OOHYD HO LQVWUXPHQWR GH &(5(6

MXQWR FRQ FXDWUR RWURV LQVWUXPHQWRV HQ OD PLVLyQ SDUD

PHGLU SOXYLRVLGDG WURSLFDO�

/D (VTXtQD GH 0DHVWUR

$FRPSixHQRV QXHYDPHQWH FROHFFLRQDQGR ,QIRUPDFLyQ

6RO�7LHUUD GHO ����� GH VHSWLHPEUH GHO �����

'pMHQRV VDEHU VL VX GLUHFFLyQ GH FRUUHR HOHFWUyQLFR R

GLUHFFLyQ SRVWDO FDPELD GXUDQWH HO YHUDQR�

5HFXHUGHQ FXDQGR KDJDQ XQD SHGLGD SRU HO KRUDULR GHO

VREUHYXHOR� KRUD GH YHUDQR WHUPLQD HO �� GH RFWXEUH HQ ORV

((88�

6REUH ��� HVFXHODV VH KDQ UHJLVWUDGR FRQ 6¶&22/ D

WUDYpV GHO JORER HQ �� SDtVHV� /D OLVWD FRPSOHWD�

KWWS���VFRRO�ODUF�QDVD�JRY�FJL�ELQ�UHJSULQW�FJL

+LVWRULDV \ WUDEDMRV GH VXV HVWXGLDQWHV VRQ ELHQYHQLGRV�

£*UDFLDV�SRU�VX�SDUWLFLSDFLyQ�

£1XHYD OOHJDGD� £9LQLHQGR 2FWXEUH

'H �����

(O &DUWHO (VSDxRO GH 6
&22/



��3Uy[LPRV�(YHQWRV��
5HXQLyQ GHO (TXLSR &(5(6

6HSWLHPEUH ������ ����

%UXVVHOV� %HOJLXP

9$67 &RQIHUHQFLD� 2FWXEUH ������ ����

5LFKPRQG� 9$ 86$

1DWLRQDO 5XUDO (GXFDWLRQ $VVRF� &RQYHQFLyQ�

2FWXEUH ������ ���� $OEXTXHUTXH� 10 86$

&ROHFFLyQ 'H 'DWRV 'H 6RO�7LHUUD

6HSWLHPEUH ��¥ ��� ����

3HUtRGR ,QWHQVLYR 'H OD 2EVHUYDFLyQ �,23�

2FWXEUH ����������

$TXD /DXQFK� ����

3DUD�PiV�LQIRUPDFLyQ��
6¶&22/�3URMHFW�

0DLO�6WRS�����

1$6$�/DQJOH\�5HVHDUFK�&HQWHU�

+DPSWRQ��9$������������

7HOpIRQR��������������������

)$;��������������������

(�PDLO��VFRRO#ODUF�QDVD�JRY�

+WWS���VFRRO�ODUF�QDVD�JRY�

'RXJODV�6WRGGDUG��HGLWRU�

6WHSKDQLH�:HFNPDQQ��WUDGXFWRU�IUDQFpV�

5REHUWR�6HSXOYHGD��WUDGXFWRU�HVSDxRO�

1$6$�/DQJOH\�5HVHDUFK�&HQWHU �

&(5(6�6¶&22/�3URMHFW�

0DLO�6WRS�����

+DPSWRQ��9$������������

¡QUE DICEN LOS MAESTROS ACERCA DE S’COOL! 
�

³(VWXGLDQWHV�VH�VLHQWHQ�UHDOPHQWH�FRPR�VL�IXHUDQ�FLHQWtILFRV�

WUDEDMDQGR�SDUD�OD�1$6$���£(OORV�HVWDEDQ�QHUYLRVRV�FRQ�VX�SULPHUD�

REVHUYDFLyQ«�(OORV�VH�KDQ�HQWXVLDVPDGR�FRQ�OD�FLHQFLD��£*UDFLDV�

SRU�GDUOHV�HVWD�RSRUWXQLGDG��

 
&RPHQWDULRV�GH�PDHVWURV�GHO�&XHVWLRQDULR�('&$76����� 


