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R1.2DH4 <=6a; .2DH9 T . ' � ^�� &36-< *ZR <�7-; . 7 ,H0)� ��.203)34 < 7 .2D ^ � VUXNX �N.+� 7 , >I<%� 8 J 0 7 ,H0[4 J 4 6 R1.2DH4 <=6 T�< * <
4 6Z< ) ^ � < )3,H) . O .2,A0 .@0 4 > & < * J 9 7?<=6�7?6_T , 7-; 7 , >I<%� 8 J 0 7 ,H0 4 J 4 6 R1.2DH4 <=6 ,A0 7-;3< 8L43*-* < 0 7

,H0 R <=6�7 , O . 7 , J 0 & 4 7�JN&36Z< *�R < ) 0 J 0 J27 . & D < )+,�� < * < 038 <L6 ,H0 7?;3< * < D/. 7 ,HR < B < *Z9 J * > .1038 <L6�J 9 7-;3<
6ZJ DHR < * 6 ^

����� � 
 � � � ��� � � � ��� �

� ^ � ^ V ��* JN& D <=>��`\ �����+���_% > J ) < D

� ;3<IT�J * �+� B3* < 8L, 6 , J 0 )3,/. O *?. > , 6_O ,HR < 0 ,H0 � , O 43* < � ^ V ^S� ;3< , > B3DA,H8=, 7 ,A0 7?<LO *?. 7?J * 6

.20+) 7?;+< 7!T J R < * 6 , J 0 6�J 9:� T JN6�7?< B B < *�9 J * > R < * '5T < DHD ^ � J *�.20Q.28L8=43*-.28 '5J 9 7!T J )+, O , 7?6��
6 BC.2* 6Z< � J ) < .1B3B < .2* 6:7-J�& <a7-;3< 9 . 6�7?<=6�7 ^]� ;3< O2J�J ) B < *Z9 J * > .1038 <aJ 9E, > B3DH,A8L, 7 ,A0 7?<LO *?. 7?J * 6

, 6 )34 < ,H0�BC.2* 7 7?J�7-;3<S6Z> .2DHD )+, >I< 0 6 , J 0 J 9 7?;3<S6�'[6Z7?<L> T
; ,H8 ;�> < .20 6 D <=6-6 T J * � T , 7?;
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7-;3< DH,A0 < .2*�.2D O2<=& *-.+^:� J27?<
7?; . 7 7-;3< � .18 JN& , .203)S% .14 6-6$� � < ,A) < D`R < * 6 , J 0 6�J 9 � T�JN6�7?< B ; . R <
6 , > ,AD/.1* B < *�9 J * > .2038 < 9 J * 7-; , 6M7-<=6�7 B+* JN& D <=> � 6Z<=< .2D 6ZJ ) �2X.+ � ^M	 7 , 6 8=D < .2* 7-; . 7]7-;3< 6 , > B3D <=6�7
� 6-6 . 6-J D R < * � �]��.20+) � ;3<=>I<=K .2* < 7?;3< 6 D J T <=6�7 . >IJ 0 OI7?;3< 7?<=6�7?< ) * J 4 7 ,A0 <L6 ^�	 7 , 6 .2D 6ZJ

T J * 7-; 0 J27 ,H0 O 7?; . 7 7-;3< � 6-6 . B < *Z9 J * > .2038 <�O * < . 7 D ' , > B3* J R <=6
&('P<%�[7 *-.2B J D/. 7 , J 0E^
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Problem  A  (EUSMOG).  SDA_inf.
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Problem  A  (EUSMOG).  SDA_1.

� , O 43* < � ^ V ^ � J * �+� B+* < 8L, 6 , J 0 )+,/. O *-. > 9 J * 7-<=6�7 B3* J2& D <L> � � �����3���_%-� \ � T JN6Z7-< B
� < ,A) < D � )3. 6-;3< )0� � � T�J26Z7?< B � .18 JN& , � )3. 6-;3< ) T , 7-; � �(	 � � � 6-6 . �F) J27-6 � �
� �[7 *?.1B J DA. 7?< )S� 6Z6 . �F) J27-6�T , 7?; � ��	 � � �]� � ) J17?6�T , 7?; ����	 � � � ;3<=>I<=K
� )3. 6-;�� ) J27-6 � � ��BC.2* 6-< � J ) < � 6ZJ DA,H)0� � ��BC.1* 6-< �[)3,A* � � � 6-J DH,A) T , 7?; ����	 � �
��BC.1* 6-< � J )C. 6 � 6-J DA,A) T , 7?; � � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^

� ^ � ^ � �]* J2& D <L> 6�� .203) � \ � " � � 	 � >IJ ) < D

	!0 �M, O 43* < � ^ � 7?;3< 0 4 >I< *Z,A8 .1D:* <L6 43D 7?6 9 J * 7?<L6Z7 B3* JN& D <L> 6 � .203) ��.2* < B+* <=6Z< 0 7?< ) ^

� J * JN&+7 .2,A03,H0 O 7!T�J .28L8=43*-. 7?< )3, O , 7?6�� � J )C. 6 .2B3B < .2* 6 7-J�& <57?;3< 9 . 6Z7-<=6Z7�� 9 J DAD J T < ) &('



V � '

��)+,A* � � � � J ) < � � 6-J ) <L6 .20+) � T JN6Z7-< B@� < ,A) < D ^ � ;3< DA. 7-7-< *], 6�7-;3<�& <L6Z7�T
;3< 0 D <=6Z6 .18=8=4+*?.28 '
, 6 ) <L> .103) < ) ��T
; ,AD <57-;3< , > B3DA,H8=, 7 8 J ) <=6 .2* < B3* < 9 < *-. & D < 9 J * ; , O2;3< * B3* < 8=, 6 , J 0 6 ^ � ; , 6

, 6 )34 < 7?J�7-;3< 9 .28 7W7?; . 7W7-;3<L' 4 6-< ; , ON;+< * J *-) < *W9 J * > 43D/. 6 � 0+,A8 < D ' * < B3* <=6-< 0 7?< ) &(' 7-;3<

; , ON;3< * 6 D J B <=6 J 9 7?;3< ,A* )3,A. O *-. > 6 � ^ �0 ,A0 7-< * <L6Z7 ,A0 O * <L> .2* � , 6 7-; . 7 7?;+<Q6 D J B <@J 9 7-;3<

� T JN6Z7-< B � .18 JN& ,C)+,/. O *-. > ) < 8=* < . 6Z<=6�T
;+< 0 ; , ON;3< *�.28=8L43*?.28L, <L6 .2* < * <=K 43,H* < ) ^:� ; , 6 , 6 )34 <

7-J .10 , > B JN6Z< ) > ,A03, > .1D 6�7?< B 6 , �=< J 9 * ^ *+V 6Z< 82^ � T
; ,A8 ; > . �2<L6�7?;3< 8 J 0(R < * ON< 0+8 < J 9 7-;3<
� .28 JN& ,a, 7?< *?. 7 , J 0 R < * '�6 D JUT J 0�BC.2* 7 J 9 7?;3<S7 , >I< ,A0 7-< *ZR1.2D ^ ��,A038 < � T JN6Z7-< B T . 6 4 6Z< )

T , 7?; .WG ��< )50 4 >W& < * J 9 J 03D ' 7!T�J , 7?< *-. 7 , J 0 6��[7-; , 6 , 6 )+,A* < 8 7 D ' * < �C< 8 7?< )5,A0 7?;3< .18=8=4+*?.28 '
J 9 7-;3< 6-J DH4 7 , J 0 ^  > ,H03, > .2D 6Z7-< B 6 , �L< D/.2* ON< * 7?; .20 * ^ V 6-< 82^ 8L* < . 7?<=6_6 , > ,AD/.1*�B3* JN& D <=>I6
,H0 � T JN6Z7-< B � < ,A) < D ^@� ;3< O .2B & <L7!T <=< 0 7-;3< 7!T J � T JN6Z7-< B�)3,A. O *?. > 6 , 6 )34 < B3*-, > .1*-,AD '

7-J@7-;3< )3,�� < * < 0 7 R1.2DA4 <=6�J 9 7?;+<I> ,A0+, > .2D 6Z7?< B 6 , �L< 4 6-< ) \�* ^ *�VI6Z< 81^ 9 J * � .28 J2& ,].203) * ^ V
6Z< 82^a9 J *�� < ,A) < D ^ � ;3< <%� B3DA,H8=, 7�6ZJ DHR < *��]� , 6 0 J27 8 J2> B <L7 , 7 , R < . 7 .2DHD ^�	 7?6
T�J * �+� B3* < 8L, 6 , J 0
)3,A. O *-. > , 6 6 , 7 4C. 7?< ) 7-J 7-;3< 9 .2* *Z, ON;(7 J 9��M, O 43* < � ^ � ^  > J 0 O�7?;3<PJ27-;3< * ,H0 7?<=O *?. 7-J * 6��
� 6-6 .P, 6 8LD < .2*-D 'Q7-;3< 6 D JUT�<L6Z7 � & 4 7�&('�<%�[7 *?.2B J D/. 7 , J 0�, 7�O .2,H0 6 . & J 4 7�J 0 < .28L8=43*-. 7?< )3, O , 7
9 J * 7-;3< 6 . >I< �a��� 7 , >I< ^�	!0 & J27-;Q6 8 < 03.2*-, JN6 � ;+<=>I<=K B < *Z9 J * > 6
& <L7Z7?< * 7?; .20 7-;3< B+D/.2,H0

� 6-6 . 6 8 ;3<=>I< & 4 7@T J * 6Z< 7-; .20 � ��7 *?.2B J DA. 7?< ) � 6Z6 .+^  65<�� B < 8 7?< ) ��7?;+< � 6ZJ ) <L6 .203)

6 BC.2* 6Z< � J ) < )3,/. O *?. >I6 .2* <
6 , > ,ADA.2* �1<%� 8 < B 7�7-; . 7�7?;+< � 6-J ) <L6 J 0 < , 6�6-; , 9 7?< ) 7?J_7?;+< *Z, ON;(7 ^
� J * � ,H0 O T , 7-; B3* < ) < GC0 < ) 6 BC.2* 6 , 7!' )C. 7 . 6Z7 *-438 7 43* <=6�� � J ) < , 6 8 J 0 6 , 6�7?< 0 7 D ' 9 . 6Z7-< * 7-; .20
7-;3<
ON< 0 < *?.2DCB+43*-B JN6-< � 6-J ) <L6 ^ , J T < R < * � ) <L6 B3, 7?< , 7-6]ON< 0 < *?.2DH, 7!' � 9 J * 7?<L6Z7 B3* J2& D <L> 6 � .203)
�S� 6ZJ ) <L6 B < *Z9 J * > 6 R < * 'PT < DHD ^

� ^ � ^ ' �]* JN& D <=>I6�
 .203) � \ �� > J ) < D

� ;3< * <L6 43D 7?6 .2* < * < B J * 7-< ) ,A0 �M, O 43* <�� ^ ' ^ 	 7 , 6 ,A0 7?< * <L6Z7 ,H0 O�7?J 8 JN> BC.2* < 8 J ) <

B < *�9 J * > .2038 <=6W7-J�7?;3JN6Z<PJN&+7 .2,A0 < ) 9 J * 7-<=6�7 B3* JN& D <=>I6 � .203) � �:6 ,A038 < 7?;+<P6 . >I< 43* & .20
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Problem  B  (CBM−IV  URBAN).  SDA_inf.
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Problem  B  (CBM−IV  URBAN).  SDA_1.
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PROBLEM  C  (CBM−IV  RURAL).  SDA_inf.
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PROBLEM  C  (CBM−IV  RURAL).  SDA_1.

� , O 43* < � ^ � ^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>I6 � .20+) ��� � " � � 	 � � \
� ;3< 4+B3B < * BC.1,A* J 9�)3,A. O *?. > 6 8 J *-* <L6 B J 03) 7-J B3* JN& D <L> � .103) 7?;+<
D JUT < *�BC.1,A* 7-J B+* JN& D <=> �`^E� T�JN6�7?< B�� < ,A) < D � )C. 6Z;3< ) � � � T�J26Z7?< B � . �
8 J2& ,�F)C. 6-;+< ) T , 7-; � �(	 � � � 6Z6 . � ) J27?6 � � � ��7 *?.2B J DA. 7?< ) � 6-6 . �F) J27-6
T , 7-; � �(	 � � �]� �F) J27?6�T , 7-; ����	 ��� ;3<=>I<=K � )3. 6-;�� ) J27-6 � � ��BC.2* 6-< � J ) <
� 6ZJ DA,H)0� � ��BC.2* 6-< ��)+,A* � � � 6ZJ DA,H) T , 7-; ����	 � � ��BC.1* 6-< � J )3. 6 � 6ZJ DA,H) T , 7-;
� � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^



V � �

.20+)5*Z43*?.1D 6 8 < 0C.2*Z, JN6 .2* <�6 , > 43D/. 7?< ) T , 7?;@& J27?; � " � � 	 � .203)@��]^3� ;3< ' )3,�� < * ;+J T < R < *
,H0 7?;3< 0 4 >W& < * J 9�* < .18 7 , J 0 6 .103) 6 B < 8L, <=6�� 7?;3< 8L43*-* < 0 7 B3* JN& D <L> 6 
 .20+) � & < ,A0 OS> 438 ;
DA.2* ON< *=^ 	 9�. 6Z7 .203)C.2*Z) , > B+D <=>I< 0 7 . 7 , J 0 J 9 7-;3< , > B3DA,H8=, 7�6-J DHR < * 6�T . 6 4 6-< ) � 7-;3< ,H*�DA,H0 < .2*
.2D ON<=& *?. T J * � D J .2) T J 43DA) ; .UR < ,A038L* < . 6-< )@. 6 ' � ��T , 7-; ' 7?;3< 0 4 > & < * J 9 6 B < 8=, <=6��3T
; ,AD <
9 J *I) < )3,A8=. 7?< ) <%� B3DH,A8L, 7 ,A0 7?<LO *?. 7?J * 6I7-;3<5T J * � D J .2) ,A038L* < . 6-<=6 DA,A0 < .2*ZD ' T , 7?; ' ^ � ; 4 6��
. 7 GC* 6�7�6 , ON;(7 � 9 J * 6 4 � 8=, < 0 7 D ' DA.2* ON< B3* JN& D <L> 6 4 6-<WJ 9 <%� B3DH,A8=, 7 ,H0 7?<=O *?. 7-J * 6�6-<=<L> 6�7?JS& <
B3* < 9 < *?. & D < ^ " < 8 .14 6-<ST < 4 6Z< . 6 BC.1* 6-< DA,A0 < .2* .2D O2<=& *-.Q, > B3D <=>I< 0 7 . 7 , J 0 � 7-;3<S6 , 7 4C. 7 , J 0
& < 8 JN> <L6�7 *-4+D ' )3,�� < * < 0 7 ^ � J * 7-;3< 6 B3.2* 6Z< , > B+D <=>I< 0 7 . 7 , J 0�.P* J 4 ON; <=6�7 , > . 7 , J 0 J 9 7-;3<

DH,A0 < .2* .2D ON<=& *-. T�J * � D J .2)@, 6 O ,HR < 0 & 'P7-;3< 0 4 > & < * J 9 0 J 0 �L< * JI< D <=>I< 0 7?6 ,H0 7-;3< � < T 7?J 0
> . 7 *Z, � ^] 6�6-<L< 0Q,A0@�M. & D < � ^ V+�+7-; , 6 0 4 > & < *
,A0+8=* < . 6-<L6 .1D >IJN6Z7 DH,A0 < .2*-D ' T , 7?; ' 9 J * 7-;3<

7-<=6Z7 > < 8 ; .203, 6->I6 8 J 0 6 ,A) < * < ) ;3< * < ^ � ; , 6W>I< .20 6 7?; . 7 < R < 0�9 J * 9 .2,H*-D ' D/.2* ON< 8 ;+<=> ,A8 .1D

6�'�6�7?<L> 6��C6 BC.2* 6-< , > B3DH,A8L, 7�6-J D R < * 6 > . ' R < * ' T�< DAD * <=> .2,A0S8 JN> B < 7 , 7 ,HR < ^���43* 7-<=6�7 * <=6 43D 7-6
6Z;3JUT 0 ,H0��M, O 43* < � ^ ' 8LD < .2*-D ' ,HDADH4 6Z7 *?. 7-<I7-; , 6 ^ � J * & J27-; B3* J2& D <L> 6 .2DAD 6 BC.1* 6-< , > B3DH,A8L, 7

6ZJ DHR < * 6 J 4 7 B < *Z9 J * > 7?;+< ) < )3,H8 . 7-< ) <�� B3DA,H8=, 7 J 0 <=6��1T , 7?;_7?;3<�<%� 8 < B 7 , J 0 J 93� T JN6Z7-< B � < ,A) < D ^
� ;3<
O .1B & < 7!T�<L< 0 7?; , 6 8 J ) < .203) , 7?6�� .28 JN& ,+R < * 6 , J 0I, 6 . O .1,A0 )34 <
7-J�7?;3< 9 .18 7:7-; . 7 � < ,A) < D

, 7?< *-. 7 , J 0 6 .2DAD J T 7-;3< 4 6-<
J 9 DA.2* ON< *MR1.2DA4 <=6 9 J * 7-;3<
> ,H03, > .2D 6�7?< B 6 , �=< ^�� 7 ,HDAD � 7-; , 6 , > B JN6-< )
> ,A03, > .1D 6Z7?< B 6 , �=< 8 .14 6-<L6 8 J 0(R < * ON< 038 < B3* JN& D <=>I6 . 7 B3.2* 7�J 9 7?;3<W7 , >I< ,H0 7-< *�R2.1D �`T
; ,A8 ;
<�� B+D/.2,H0 6�7?;+< 8L43*-, J 4 6a6 D J B <=6 J 9 � T JN6�7?< BQ,A0 7-;3< *?.20 ON<�J 9 ; , O2; .28=8L43*?.28L, <L6 9 J * 7?;+< >IJ * <
)3, � 8=43D 7 43* & .20 6 8 < 0C.2*Z, J ^�� J27?< T�J * 7?;(' , 6�7?; . 7�7?;+<�J 0 <%�!6�7?< B 6-J D R < * � J )C. 6 , 6�7-;3< 9 . 6�7?<L6Z7
,H0 7-;3< V � < *-* J * * <=O , J 0 ^ � J * 7-;3<�>IJ * < )+, � 8=43D 7 43* & .10 B3* JN& D <L>/��7?;3<57!T�J J 0 <��!6Z7-< B
6ZJ DHR < * 6 � J )C. 6 .203)���)3,A* � � .1* < .2D T . '[6 9 . 6Z7?< * 7?; .20 7?;+< ,A* " $�� 8 J 430 7?< *-BC.1* 7?6 � J ) < .203)

� 6-J ) <L6 ^:� ;3< <�� B3DA,H8=, 7M6-J D R < *]�]� 9 .2,HD 6 7?J ,H0 7-<=O *-. 7?< B3* J2& D <L> 
 .203) , 6 . >IJ 0 O�7-;3< 6 D JUT�<L6Z7

9 J * B+* JN& D <=> � ^C� ;+< � ;+<=>I<=K )3,A. O *-. > , 6 ,A0 & <L7!T <=< 0 7?; . 7 9 J *�� 6-6 .I.203)5� �[7 *-.2B J D/. 7-< )
� 6-6 .+^�� ;+< D/. 7Z7?< *�8LD < .1*-D ' B < *�9 J * >I6�& < 7-7?< *�,H0 7?;+< *-43*-.2D 8 . 6Z<=6�7-; .20�,H0 7?;+< 43* & .20 J 0 <=6

9 J * & J27-; � " � � 	 � .203)@�� > < 8 ; .203, 6->I6 ^
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Problem  D  (STEM  URBAN).  SDA_inf.
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Problem  D  (STEM  URBAN).  SDA_1.
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Problem  E  (STEM  RURAL).  SDA_inf.
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Problem  E  (STEM  RURAL).  SDA_1.

� , O 43* < � ^ ' ^ � J * �+� B+* < 8L, 6 , J 0I)3,/. O *?. > 9 J * 7?<=6�7 B+* JN& D <=>I6 
 .203) �/� �� � \ � ;+< 43B �
B < * BC.2,A* J 9�)3,/. O *?. >I6 8 J *-* <L6 B J 03) 7-J57-<=6�7 B3* JN& D <L> 
 � T
; ,AD < D JUT�< *
BC.2,H* 7?J 7-<=6�7 B3* JN& D <L> � ^ � T JN6�7?< B � < ,A) < D-� )C. 6-;3< )0� � � T JN6Z7-< B � . �
8 J2& ,�F)C. 6-;+< ) T , 7-; � �(	 � � � 6Z6 . � ) J27?6 � � � ��7 *?.2B J DA. 7?< ) � 6-6 . �F) J27-6
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Problem  F  (STRATO).  SDA_inf.
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Problem  F  (STRATO).  SDA_1.
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Problem  G  (WET).  SDA_inf.
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Problem  G  (WET).  SDA_1.
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� JN6 ' .203)�� J )C. 6(' ^�� ;3< G O 43* < .2D 6-J 8 J 0 7 .1,A0 6 * <L6 43D 7?6 9 J * 7?;3< >IJN6Z7�6 , > B+D < � 6-6 . 6-J DHR < *
T < B3* < R[, J 4 6 D ' .2B3B+DA, < ) ,H0 � ��.203)34 < 7 .2D ^ ��VUX2X �N. � ^ , JUT < R < * �
7?; , 6 6ZJ DHR < *P. O .2,A0 D/. O26

& <=; ,H03) 7?J .2DAD J27?;+< * 6 ^
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Problem  C  (CBM−IV  RURAL)

� , O 43* < � ^ Y ^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>I6 � .20+) ��� � " � � 	 � � \
��BC.1* 6-< � J )C. 6 ' � 6ZJ DA,H) T , 7?; ����	 � � ��BC.2* 6-< � JN6(' � 6-J DH,A) T , 7?; � � 	 � �
��BC.1* 6-< � J )C. 6 � 6-J DH,A) T , 7?; � J 	 � � � T JN6Z7-< B � < ,H) < D � ) J27-6�T , 7-; � � 	 � �
��BC.1* 6-< � J ) < � ) J27?6PT , 7-; � J 	 � .103) �[BC.2* 6Z< � < 43D <%� � )C. 6Z;3< ) T , 7-;
� J 	 � ^

� ^ � ^ ' �]* JN& D <=>I6�
 .203) � \ �� > J ) < D

� J *aB+* JN& D <=>I6 
 .203) � T , 7?; V�;3J 43* * <L6Z7 .1* 7 7 , > <�7?;3< * <=6 43D 7-6 .2* <�O ,HR < 0P,A0@�M, O 43* <

� ^ � ^:	 7 , 6 ,A0 7-< * <L6Z7 ,A0 O 7?J 8 JN> B3.2* < 8 J ) < B < *Z9 J * > .20+8 <=6�7?J 7?;3JN6Z<�JN&�7 .2,H0 < )I9 J * 7-;3< � " � �
	 � > J ) < D 6 ,H038 <@7?;3<56 . > < 43* & .20 .103) *Z43*?.1D 6 8 < 0C.2*-, J � 6 .2* <@6 , > 43D/. 7-< ) ^ � ;3< ' )3,�� < * �
;3JUT < R < * � ,A0 7?;+< 0 4 > & < * J 9 6 B < 8L, <=6 .203)5* < .28 7 , J 0 6��37?;+< �� > J ) < D & < ,A0 O 8 J 0 6 ,H) < *-. & D '

DA.2* ON< *=^ � J * 7-;3< 43* & .20 B3* JN& D <L> � J )C. 6 ' .203) � JN6 ' .1* < . O .2,A0 7?;3< 9 . 6Z7?<L6Z7�� 43B 7?J ' )+, O , 7?6��
T
; ,HD < 9 J * ; , ON;3< *�.18=8=4+*?.28L, <=6 � J )C. 6�& < 8 JN>I<=6�& < 7-7?< *=^a� < 43D <%� 0 JUT B < *�9 J * >I6
6-JN>I<LT
; . 7
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Problem  E  (AL  RURAL)

� , O 43* < � ^ � ^ � J * �+� B+* < 8L, 6 , J 0�)+,/. O *-. > 9 J * 7?<=6�7 B3* JN& D <L> 6 
 .203) � � �� � \ �[BC.2* 6Z<
� J )C. 6 ' � 6ZJ DA,H) T , 7?; ����	 � � ��BC.2* 6-< � J26 ' � 6ZJ DA,H) T , 7?; � � 	 � � �[BC.2* 6Z<
� J )C. 6 � 6ZJ DA,H) T , 7-; � J 	 � � � T JN6Z7-< B � < ,H) < D��F) J27-6�T , 7-; � � 	 � � �[BC.2* 6Z<
� J ) < � ) J27-6 T , 7?; � J 	 �a.203)Q��BC.1* 6-< � < 43D <�� � )C. 6-;3< ) T , 7-; � J 	 � ^
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Problem  D  (AL  URBAN) − 15 min restart

� , O 43* < � ^ X ^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>I6 � � � " � � 	 � 4+* & .20 � .103)

 �F�� 43* & .100� ��T , 7-; . * <=6�7 .2* 7 < .28 ; V ��> ,A0 4 7?<L6=\ �[BC.2* 6Z< � J )C. 6('
� 6ZJ DA,H) T , 7-; ����	 � � ��BC.2* 6-< � JN6(' � 6-J DA,A) T , 7?; � � 	 � � ��BC.2* 6-< � J )C. 6
� 6ZJ DA,H) T , 7-; � J 	 � � � T�JN6�7?< B � < ,A) < D � ) J27?6 T , 7?; � � 	 � � �[BC.2* 6Z< � J ) <
� ) J27?6 T , 7-; � J 	 � � ��BC.2* 6-< � < 4+D <%� �F)C. 6Z;3< ) T , 7?; � J 	 � .20+) � 6-6 . �F)C. 6-; �
) J27-6 T , 7?; � � 	 � ^
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Problem   F  (STRATO)

� , O 43* < � ^ V * ^ � J * �+� B3* < 8=, 6 , J 0 )3,A. O *-. > 9 J * 7?<L6Z7 B3* J2& D <L> � � � 7 *-. 7?J � \ �[BC.2* 6Z< � J&�
)C. 6 ' � 6ZJ DA,H) T , 7?; ����	 � � �[BC.2* 6Z< � J26 ' � 6ZJ DA,H) T , 7?; � � 	 � � ��BC.1* 6-< � J&�
)C. 6 � 6-J DH,A) T , 7?; � J 	 � � � T JN6Z7-< B � < ,A) < D-� ) J27-6 T , 7?; � � 	 � � �[BC.2* 6Z<
� J ) < � ) J17?6aT , 7-; � J 	 ��.20+)���B3.2* 6Z< � < 43D <%� � )3. 6-;3< ) T , 7?; � J 	 � ^
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 6 B J ,H0 7?< ) J 4 7 ,A0 ) Y � + �:7-; , 6W7-<=6�7 B3* JN& D <=> , 6 7?;3<S>IJN6�7 )3, � 8L43D 7WJ 0 < 9F* J2> 7-;3<

0 4 >I< *Z,A8 .1D[B J ,H0 7 J 93R[, <LT ^M� ;+< � .28 JN& ,/.10 � � �  � J 9 7?;3< ) < *Z,HR1. 7 ,HR < 9F43038 7 , J 0�� ' ^ V � 8 J 0 7 .2,H0 6
6�7 ,�� < , ON< 0(R1.2DH4 <=6 9 J * T
; ,H8 ; 7?;3< * < DA. 7 , J 0 � �
� ��� ��� T , 7-; � � 7?;+< ) <=6�7 *Z438 7 , J 0 7-< * >

. 6Z6-J 8=,A. 7?< ) T , 7-; 6 B < 8=, <=6 - � ) J�<L6 0 J27 ;+J DA) ^ ��438 ; < , ON< 0(R2.1DA4 <L6 .1* < )34 <@7?J 7-;3< *?.2B3,H)

O . 6 � DH, K 43,H) B ; . 6Z< ,H0 7?< *-.28 7 , J 0 6 .103) 8=.2030 J17Q& < . 6-6ZJ 8L,/. 7-< ) T , 7-; 8 < * 7 .2,H0 6 B < 8=, <L6 ! 9 J *
7-; , 6 * < . 6-J 0 � .2DHD 7-;3<I<%� B3DA,H8=, 7 6ZJ DHR < * 6 7?<L6Z7-< )�,A0 ) Y � + 9 .2,AD < ) 7?JQ<�� 8=, < 0 7 D ' ,H0 7?<=O *?. 7-<I7-;3<

 K 4 <=J 4 6 >IJ ) < D ^  6 .@8 J 0 6-<LK 4 < 038 < � ,H0 7-;3< B3* <L6-< 0 7 T�J * � � T JN6Z7-< B T . 6 0 J27 .2B3B+DA, < )
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> 4+8 ; ,A0WDH,A0 <�T , 7-;W7?;+JN6-< 9 J * 7?;+<a6Z7 *?. 7-JN6 B ;+< *-,H8aB3* JN& D <L> ^ 	!0 7-;3< D JUT .28L8=43*-.28 ' *?.10 ON<�7-;3<

� JN6-< 0 & * J 8 � 9 . > ,AD '�; . 6:7-;3< D < .2) . O .1,A0 � 7?;3< B < *�9 J * > .2038 <=6:J 9 � J )3. 6�� � J )C. 6 ' .103) � J26 '
& < ,H0 O R < * ' 8LD JN6Z< 7?JQ< .28 ; J27?;3< *=^Q� < 43D <�� , 6 . & J 4 7 7-; * <L< 7 , > <L6_6 D JUT < * 9 J * � .28=8L43*?. 7?<
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� J ) < 8 ; .20 O2<=6
6 D J B < .20+)5, 6 0 J27 8 J2> B <L7 , 7 , R < ^
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.�R1.2*-, <L7!' J 9W8 ;3<L> ,H8 .2D > J ) < D 6���T�< 8 J R < * < ) 7?;+< T
;+J D < *-.20 ON< J 9W.28=8L43*?.18 ' D < R < D 6PJ 9

B3*-.28 7 ,A8=.2D ,A0 7?< * <L6Z7 .203) 7-<=6�7?< ) < R < * ' 7?; ,A0 OSJ 0 7!T J > .28 ; ,A0 <=6
T , 7?; 8 J2> B3D <L7-< D ' )3,�� < * < 0 7
.2*Z8 ; , 7-< 8 7 43* <=6 ^ � ;3< 6-< 75J 9 7-<=6�7?< ) 8 J ) <=6 ,A0+8=DA4+) <=6 � T JN6Z7-< B .203) 6 BC.2* 6-< R < * 6 , J 0 6@J 9
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Problem   G  (AQUEOUS)

� , O 43* < � ^ VNV ^ � J * �+� B3* < 8=, 6 , J 0 )3,A. O *?. > 9 J * 7?<L6Z7 B3* J2& D <L> � �  K 4 <LJ 4 6 � \ �[BC.2* 6Z<
� J )3. 6 ' � 6ZJ DA,H) T , 7-; ����	 � � ��B3.2* 6Z< � JN6(' � 6-J DH,A) T , 7?; � � 	 � � �[BC.2* 6Z<
� J )3. 6 � 6ZJ DA,H) T , 7-; � J 	 � � ��BC.2* 6-< � J ) < � ) J27-6:T , 7-; � J 	 �M.20+) �[BC.2* 6Z<
� < 43D <�� � )3. 6-;3< ) T , 7?; � J 	 � ^
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DRIVER

main
matlab
exact

stemII

test
ncar

mpi3d
none

MODEL

strato
tropo
smog
cbm4
wet

INTEGRATOR

atmdvode
atmlsodes
atmrodas
atmros4
atmsdirk

atmseulex
qssa

exqssa
radau5
rodas3

none
ros3

#DRIVER matlab
#MODEL strato
#INTEGRATOR qssa

Kinetic Description File

KPP

Fortran

Code

C

Map
Fortran

C

Headers

� , O 43* < � ^ V ^ �_��� 4 6-< *�B < * 6 B < 8 7 ,HR <
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#EQUATIONS
...

models/smog.eqn

#ATOMS
...

models/atoms

...

...

...

...

...

...
{ other default options }
...
#USE FORTRAN

models/smog.def

#INCLUDE  smog.spc

#INCLUDE  smog.eqn

#INTEGRATOR  rodas3

#DRIVER  matlab

...

...
example1.k

#MODEL  smog

#DEFVAR
...

...

...

#DEFRAD

#DEFFIX

models/smog.spc

#INCLUDE  atoms

{ required options }

{ tunning parameters }
...

int/rodas3.def

#INTFILE  rodas3

...
{ driver code }

drv/matlab.f

...
{ integrator code }

int/rodas3.f

�M, O 4+* < � ^ � ^]	!03B+4 7 G3D <=6 ) <L7 .1,AD 6 �F) < 9 .143D 7 ,H0 7?<=O *?. 7-J * �
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#DEFVAR
...

...

...

#DEFRAD

#DEFFIX

models/smog.spc

#INCLUDE  atoms

...

...

...

...

...

...
{ other default options }
...
#USE FORTRAN

models/smog.def

#INCLUDE  smog.spc

#INCLUDE  smog.eqn

#INTEGRATOR  rodas3

#DRIVER  matlab
#EQUATIONS
...

models/smog.eqn

{ required options }

{ tunning parameters }
...

#INTFILE  rodas3

int/ros3.def

...
{ driver code }

drv/stem.f

...
{ integrator code }

int/ros3.f

#ATOMS
...

models/atoms

...

...

...

...
#MODEL  smog

#DRIVER  stem

#INTEGRATOR  ros3

example2.k

�M, O 43* < � ^ ' ^]	!03B34 7 GCD <=6 ) < 7 .2,HD 6 � 6Z< D < 8 7-< )5,A0 7?<LO *?. 7?J * �

	 9 .W)3,�� < * < 0 7 ,A0 7?<LO *?. 7-J * J * .W)3,�� < * < 0 7 )3*-, R < * , 6 ) <=6 ,H* < ) ��7-;3< 0 &(' 6Z< D < 8 7 ,A0 O 7?;3<L>
,H0 7-;3< > .1,A0 ) <L6 8=*Z,AB 7 , J 0 GCD < � 7-;3<L' J R < *-*Z,A) < 7?;+< ) < 9 .243D 7_6-< 7-7 ,H0 ON6 . 6�6Z;3JUT 0 ,A0 �M, O 43* <

� ^ '
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9F43038 7 , J 0@9 J * 7-;3<�� .28 JN& ,/.20 J 9 ��.2*Z,/. & D <=6
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9F43038 7 , J 0@9 J * 7-;3<�� .28 JN& ,/.20 J 9M��.2)3,A8=.2D 6
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9F43038 7 , J 0@9 J * 6 BC.2* 6Z<_> 43D 7 ,AB3DH,A8=. 7 , J 0
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