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1 Introduction
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2 Isolating the Role of Surface ET: A Quasi-idealiz  ed
Approach
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2.1 The Assembled Land Surface

2.1.1 Connectors from the Land Surface to the Atmos  phere
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2.1.2 The Land Surface Sensible Heat Effect
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2.2.2 The WRFCTL Simulations
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2.2.3 The STRICT Experiments
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3 Methodology

3.1 Hydrostatic Surface Pressure Tendency
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3.2 Moisture Budget
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3.3 Apparent Heat Source and Apparent Moisture Sink in
coordinates
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3.4 Temperature Tendency over Irregular Areas
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4 Evaluation of Model Performance

: 2 0%/3& + 1
6 4 4 1
21 3 25%0- L  >& B $ -.> 3&
& 2 3
7 & B & 4
2 =3 *  2:1=3 7%

>

60°W 40°W 80°W 60;W 40°W 80°W 60°W 40°W
[ I I |
0.1 1 2.5 5 10 15 20 25 50 75
1%  #1 ' ) 77 -9 ') ),
)
man % % 1 :3)



9
4 4 D 7
(@"1(2 %
4
L $2-.9& <3 &
4 4
-$/ 3% &
1 1 *5%0-
- < 4
2 43$B4 & 1 #
4
& 8-<: 4
2 $-./53%
4 7

& %

1

0/

4 1 *5%0-

2 0%$-3& 4
+H(@" 1(&
0$5 0$53%1
(@
4 )" 1(
2$ 035
# 2 3
& 80.:
8/<:
B 7 2-/.3&
4 $



80°W 75°W 70°W 65°W 60°W 80°W 75°W 70°W 65°W 60°W 80°W 75°W 70°W 65°W 60°W 80°W 75°W 70°W 65°W 60°W 80°W 75°W 70°W 65°W 60°W
(mm day™)

I [ [ I I I  *EE 2 [
0.1 1 2.5 5 10 15 20 25 50 75

1% # 1%  ( ' :4)



S0

||||||

/1, .

%

5.0

%

4 )



+ & +
2 0%$03
5%0-$ ) &
4
4
2( $-.F3
5%0-
2(4 % -/03%; &
% 4 ' C
IGG444% $ $ 3&
0$<$
7 &
(@ $; &
x 7 4
$ $& 2B -1-0
4 7
% 7 4 2 0%/ & 0%/

00

*+ 5$0%/

2$%8& % $-.3%

85..%0..: 4

% -./-&-./53%
4 #
& 0$- 0%-3&

&



4 6 2 43%C

& .$< 1 *5%o0- 4
& 0 (@ +(@
(@ 4 &4 6 I<$<
“ 1 K 7 2 0%9 1 0%/3%
& + *+ 5$0%/
0%$0 20$03 0%$0 20%0 3 $
#5.08= % % 1 % 4
( (
2J3 2J3 23 2 73
*9%$9 *QAS$F /5/$5A 0%
*ES$/s *> $>: /A.$/9 9%
*/-$95 *0A$-. [A0%< 9%
+(@  */0%$5. *9>$5 -F-$<F -$.
*/0$O0F *9>$0 5FF$-. [<$<
*0$>t *9F$0 /AAS$< $.
*0$F: *Q9%> -FAS$-- -$F
*>3$9 *>-$9: IF>$A /.$A
*ES$/> *> $>: /A.$/9 $E
*.$.. *O>$F [<0%/A $E
(@ *I$.F *OF$F -FA$< 0$!
*/0$5. *9>%$5 -F-$<F -$.
*/0$0F *9>%$0 5FF$-. AS$
*0$F: *Q0%> -FA$-- 0%!

o<



60

1% #1 ' )y 77 -9 ") 1. ')
------ % ( ) % 9 (96 '>>4?2(
4@ 3@7?/) 3" % ' C)



1%

<#,

||||||

%

C)

/.0"



1% 4#1
') .0 )
%

1 4 (@

2 0$>0 0$0D

$? 4

2 1& 0%$>3 6

18 4 7 4

")

5.08= % % ")1.0

44

/< 3%

OF



1%

)

@# D

E %

% % (

0A

(

% )

X

5..08=

%

Al



% )

.0
%

I, .
1.0 (
% 'C)
9 (96 >>4?7(

4@ 3@7/)

%
%
3||

%

% [

1%



5 Role of Surface ET on Moist Convection along the
Eastern Andes

5.1 Introduction
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5.2 Numerical Experiments
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5.3.1 Impact on Mass Balance
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5.3.2 Moisture Budget Analysis
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5.3.3 Heat Balance, Convection and Interactions wit  h the Environment
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6 Impact of Amazonian ET on Moisture Transport and

Convection along the Eastern Andes

6.1 Introduction
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6.3.2 Impact on Convection along the Eastern Flanks of the Andes
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6.4 Conclusions and Discussion
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7 Concluding Remarks

7.1 Research Summary
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7.2 Research Findings
7.2.1 Role of Local Surface ET on Moist Convection over the EADS
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7.2.1 Role of Remote Surface ET on Moist Convection over the EADS
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Appendix: On Equation 2.41

o+ *+ 5$0$/*? & 7
$2/3 2K $/AAA3
7 ; T
g s (1 Ck ice)2 ice soil 0
L, . T, 27316
4 7 & L,
C, 80
x4 2K IASF3& b 4
<$< / T, J$; .$2/3 /.
& 6 2-3 &4
$
1
Lf Tsoil P
e c g7, T, 27316
?4 4 &
/3 T, J K& $2/3
7 T T
g s (1 Ck ice)2 ice soil 0 0&
Lf s Tsoil
1K $2/AAA3& b 4 $

/50

1$ 2'$0/3
213
&
2-3
253



4 T, 27315&4 T, 2731620 $

-3 &
7 ST T
n 9= ¢ ) — In el 03
Lf ice Tsoil
’ b T T,
I Take f( ) In 2= ¢ )7 —= in T To g
Lf ice Tsoil
2C b
fl( ice) £ 2 $
(1 Ck ice) ice

4) lteratively,

ice(n 1) ice(n) %&

until | (N 1) .(n)80.005 n810&4 n

/5<

203

2<3

293



References

%

%

%

%

%

%

%

%

4& $& @$*BS @ &

& $ #%& -./5!

& $#5& @% $# &

& $ #%& 1$ @% ( & -..5!
C ? &8@ -./$ $+ %
& $ #$& +$ B4 & -..-! *
$ @%
1.$/.-AG-...@ ...-<0%$
& $& ?$K & -/
6 $O@ $ $&IF&-A>/*-AF>$
4 & $& % &) @%B & $ %
->0 7 4
$+ #  $&/F9&
D & $ $ $& /AA<! 1 7
SE$S@% $ $ $&/-/
& $& S$HF N & -.>!
4
B $& F& /-90*/-F0$
& $& @% & -./
4 # ¥ < $#

S +& -/ 14
$ $ $# $&/&

C &
$

$

$+$% &-

?
$' $ $( $&->&59

$ $+F $&/-A& <IA*<F<$

/59

5>5/*5>0-$

4 &
|

# & <>*>F$

ol IAAA

1
F5*59F9%

B !
$& /5/& 10.F*/0->$

$ & /1>&
& 1$ +7 & C$K &
->5*-FF$
6 *
& -<<*->.$
6 $O@%



& $& & -.>!
? * $
$& 09& 9A0*>/5%

& $BS& $7% $) &#HP @$CHI#HS 7&
7
6 $°
1.$/.-AG-..>'(.-A->/$

& $& IAF<! (
@ $ $&0-&/A00*/A<A$

& $ $& K #$ @$& /AA- ;
$' $ $( $&/A&IADSHA<S

&#$ $& $ $K & =%'&-..9!
4 I$@%$B

& $ & @% & /AF/! C
C & 6 4
$@% $ $&5F&-9<5*-9><$

& $ S%S&  $ (3% &/AAD #
$ $ $&/-.&FIFFF.$

& K$ $& /AF9!
$& 05& -/F5*-/AF$

& K$ $& /AA0! $ C6
$

&K$ $& @% $? & $ 3% &
SES@$ $ $ $&/-

&K$ $& $% & /AA9!
$ P& <5& 5->9*5-F<$

& $?2%& #$ & #$5($ $
4
$ $& <-& [<>5*/<F0%$

/5>

$ & $@%#% & -.>!

6
$ 3 ( $&
7
& >& I[>>*//AF$
% 7 !
7 $E$ @%
$@% $
# &?74) &<F.
/AAQ! C *
1& 1111*/105%
$ @%
& [AA<!
$O@%



& $& $% & $ & B$+ &-.M B4

715@% & /0& 0..5*0.-9%

& $ $& /AAA!
$ $+ % S&/->&AIAI$

& $ $&-...!;
$ $+$ 9$&/-F&555>*5509%
& $ $& -...! I
$ $+9$ $&/-F& -<00*- <<A$
& $$& L & $ &-.5'1 1C
$ # $
# $# $& /A0& <*--$
& $ & L &% & @% &-.Al# *
$# $# $# $& -F/& IF.*IA<$

"& $ $& /AF.] * $E$S@% $

$ $&/.9& 00>*09-$

& @% #%& $#S % &-.Al#

$@%
B $& 1.& /19>*/F-$
&P @ $#& $' &-.>! 4
1 &
& % 7 $@% & -.& <A-A*<A0<$
B &%$& (3B &/A>>! 7 % 7 $ES$
@% $ $ $&/.5& >>*A-$
B &@% $&-..0! ; $0 $ !
% & &<5< $
B & $)%& )% ? & @3 & -..9! 4 4
6 $ $+ $ $&/50& -5/F*-50/%

/5F



B & $9%& @$ & -1 ?26* 4 !
% 7 &6 & $% $ $ 3

$& AS& 9* A%
B7&@% $ $&/AAS! $ # ! & &<>5 $
B &T@%& $$ &$1$N &'$'& $@%7? &K$#P %4 &)$B & $

$ & WS+ &-.>'1 1
21#3'E * & & *
$@%B $& F& 5F*<<$

4 & B$&-..0! 4 4
6 $1 4 K
5@ $@% $ $@ &F-&F<F9 $

@ &E$&-.9!# $@% $ $&95& --9A*--FF$
@Q7&#% & @ & @ $' W7 & @%? & @%#F W7T7& 3
CAkyy & -] +
$ $+ 3% $&/0.& FAF*A/F$

@ & $& & -/
$?7 &09>& A</*A<0$

K & $& /A>0! L 4
$ $+ % $&/-&<A*-$

K & $ $& /AA>! R S$ @%
$ P& <0& ->><*->>>$

( &$3%& $3$) &-.01
$@ $ $&9/&

19>0*/9A-$
( &@% $& K$B$ & /AASIC % B
$ @% $ $& <0& 9<9*9>F$
( &% $&-/!
&' $ $( $&5>&(/<0./& !/.$/.-( AG-./.'(.059--$

/5A



(& ($&+$(& $#5% & -/5!

$ %
$& 0/& 9/5*95/$%

(& +$& $ & -.0'1 *

4 7

+ * $O@% & [>& -95>*-9</$
(&)$* (P& $ &1$$+ & $(PK & $#HE+ T& -/
$+ 3% & /9& 955*99.%
( &)$* (P& -..>! $ # &9>0 $
(& $& $@%= & $@F & $+%7? & $ 4 &-.F!
1 $@% 9
$ $& 0>& ->/-*->-F$

(4 & (3 $ (3& $# % & -./0! ; 4

1

* $@%' 3 & 4%

&BPHFE $ @& @% $? & $3 & - AN

% 7 G = $@% & -0& 500<*

50<9%
& ($ 1%& @% & /AA<! 1
6% $+$ $&/-5& 5.5-*5.0/$
& $& $ ($ + & $ & -.IN
$ @% & -0&
-/0>*-/95%

& $& '$+ &-./.! 4 7] 5*

(5% $ $&50& AF5*AA9%

? &@% $& $ $B &/AR>!
$ $+9$ $&/I<&5*-$

/0.



? &@%$&$ & B$ &-.5'1 4

?N $" $ $( $&5.!- -><& 1/.$/.-AG-..5'(./[F9-<&
-0%
? & 1$& IA>>] 4 "1 G%*

$@% $ $&50&//95*/F9%

C &#3@3$&3$(S &$( & $; $ &-INL  *

$ % & />&50<5*509>%
#N & @%& $% &-.5! *
2? 3% % & A5 0.%
ELPWNS&L:$ $ F & K$B &/AA9! % 7
4 $ @' $ $&/./& -9<BA*
-9<</&
&KS & $(F & $ $= & $ $B7 @%& -./51
6 $' $ $( $&0&
50<>*509/$
& $ @%& /AA! 4 # 4 $@%

$ P& <-& 5A0<*5A<A$

Y& ?$CP& $#3; & [AA9! ? !
#HP@ $ P& <B& <>-*<F<$

& $& &-.01 " ( $% $
$ $ $& F<&5F/*5A0$

& $& $ $B7 @%& -/! 6
$@% & -5& 5>9/*5>A/$

& $& IAF>! 1 $1 " 7%
$$ & $&@ + &?4) &->5%A9 $
&% $ C&$ & @%$'& IA>AI 4 7

% ! $+ $ $&/<&/ -<*-<F

10/



&#$& $? & $ % &-.- 4* D 7

$@% ' % $& />& OF/9&
1/.$/.-AG-../@ ../5/<$
& #% ($& +$ B$ & $ & IAFS! ( *
$O% $ $&0.&-9FA*->>$
&+$ $& @I %NIK & @ & $C$° &% &+$+ & @%$'$
#4 & -..F! + L 5& ?

1 $? &2 G17*0><"1&/5 $

& $& $1 &/AAS!1L

71 IA>F  [|AFF$ & -9.& /A<*IAl.$
&@$ )$ T&IAF-I; * _
$ & -/1<& IOAF*/<./$
& $& $# % & -/-11 *
2-..03 $ %
+ $ $&/0.&55..*55-9%
& $& $#S% &-./5!B 1 ;o 2-..03
|
7 $ES@% 3 $ & C:1/.%/..-G,D$--<<$
& $& $#S% & -./0!;
* 7
$@% $ $&; 4%
& $& $HP % & -/O0!'L =
4 (( %7 B $;
$
1 & $ $& &-..0l 6
$? &0->&/0<*/0F$
1 & $ &35+ # &3 % & $ @% &/A>A!
* 4
7 $@% $ $&59&< 5*>.$

/0-



& K$ 3$& $ @% "' & /AA<!
$@3% & F& --<<*-->-$

& K$ $& @% 1% & @$K &-.A ! _ $% $
$ $ $&A.&5//*5-5%

L & $& &-.9'1 4+ D 6 $% $ $

$ $& F>& 95*>>%

L7& $ K$& K$B$ &-..>! 4 7
$@%' $ $&/I-& >I>& .9$l.- AG-.9@ ..>AF.$

L &% $$B &% &K &$$ % & /AAF!
4 |AA9G/AA> D

&% $@$' $ S$&/5&/IIA*I-.0$

&$&$ 7&% & $ &-./ ni 7 4 * &
& $ $3$3$% & $& & <9A*<AA$
+& @%& # $ &-.I-! *
$' $ $( $&S5A& (IA>II& 11.$/ -AG-./-'(.<5.5F$
+ & %$& $ &-.-1'1 7 $@%

$ $& !/.9/.-AG-../@ ..>/>$

& $& -./-! $% $ $ $
$& AB& ->*5>$

& $& $ & @% & /A>5!
* $@% $ $&5.&9//*
9->%

& $& $B$@ &/AAS!;
$1 ? & $
$7%$09%& $ $ $5A*9-$

& $ $& $ $BT7&/AAIL *

$#
& & $ $+$ $&/-5&/A0/*/A95%

/05



Biography
4 IAFI& = &  $
2% 1 &
3&
& 4 6

; -/5& ?

$

(=( $#%% &~/

& *
$@%$B &
( $HE % & -J-11
1 © 2-.03

"( 55..*55-9%

&-./5!B

|

7 $E$S@% %

$#$% &-I0!;

(

+3$ $&

(=(  $#%5%

(=(

$@% $ $&; 4%
(=¢( $#HP % & -./0!; 7
$&; 4%
$# %
4
&;
$#3 %

& -/0! L
((

(=(

$
&$ &%
+

$&;

(=(

$ES@% $ $

$

D
?D
.
$
+
6
( 5FF*0.0$
$ %
1 ;o 2-..03
$& 1/.$/..-G,D$--<<$
£ 7
$ES@% $ $
% 7 B $ @%
@% & - A0 ;
$

/00



