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NTZoKgY[Y[w�S=^�j;I1LT_�eMZ[^=_£H=Z]_�H�K�WnNOZ]u�I�LOe;Wq}�S=c=Y[ZhUiNf~z©MpANTH�I�Y[e;W$KgNTZ[eM^�egUFUVKMS=Y]NORJNTHrKtNl\vK�w�cresR5I`RTI$ZoR5\`ZoW�LOZoR5}�NOedNOH=I"¦;KM^�NqK
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RTc�KtNOZ[KMY?¥$eM^�I1R�b?ZhNOH�j;Zh��I$LOZ[^=_�NTI1W�NTe�^=Z[W�S�c=Y]Z]UiN�LqKtNTIfR$�(¤�H�Z]Y[I�K�\�e�LTc�H=eM\`I�NOLTZoW£Kg^�KMY]w;RTZ[R`W$KM^=^=eMN`c�LTetuxZoj;IdSrRvb?ZhNOH
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Merge raster Digital 
Elevation Models (DEMs) 

w¤ e are to analyze.

M
¥

ake all elevation values 
n¦ egative to invert the 

t
§
opography for computing 

b
¨

asin boundaries 
(
©
contribution from Burke, 

1997, personal 
cª ommunication)

C
«

ompute flow direction 
b
¨

ased on topography.  This 
cª omputation must be 

p¬ erformed for both the 
r egular and inverted 

t
§
opography

C
«

ompute the flow 
a® ccumulation through the 

s¯ ystem.  Precipitation 
d
°

istribution can be spatially 
v± ariable.  Flow accumulation 
m² ust be calculated for both 

regular and inverted 
t
§
opography

T
³
wo parameters must be entered: 1) flow 
a® ccumulation value required to form a 

cª hannel, 2) hypothetical flow accumulation 
v± alue required to form a basin boundary 

within the inverted topography

C
«

reate binary grid based on flow 
a® ccumulation values.  If flow 

a® ccumulation exceeds value required to 
f
´
orm a channel or basin, binary grid 
value is one, if not, value is zero.

M
¥

ultiply each binary grid by the 
t
§
opography.  This will yield the 

eµ levations of the drainage basin 
ridges (envelope) and the channel 

b
¨

ottoms (sub-envelope)

Export these two sets of grid data 
(
©
envelope values and sub-envelope 
values) as points into ARC/INFO.

Use ARC/INFO's TIN module to 
p¬ erform triangulation of surface.

Interpolate TIN back into a raster 
G
¶

RID.

Use map algebra to compute the 
r esidual surface (envelope surface 

- sub-envelope surface)

Standardized Algorithm for Producing Envelope, Sub-envelope, and Residual Plots
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Generalized Residual Map of the Cupertino Quadrangle, 
California

6
'

2.412 - 74.894
7
x

4.894 - 87.377
8
y

7.377 - 99.859
9
z

9.859 - 112.341

G
{

eneralized Residual

M
onte Vista Thrust

B
errocal Thrust

N

|*},~��/�1�K���]�8�5�r���3���/�M�����},�������u���B}@� �5���@�T�`���u�B�/�T�L�/�]���G�1},�5�����R�e�T},��� �1�r�X�/�Z�����]�	� �����/~��,���/�8�/}@�b�/����:}@�:�/�M�1},�����
�`�1�	�c�1�/�b�1���B}�/�5���5�B�/�B�H�	�M�u�/�,�	�G�1���T}��|�}~	�5�B�b�5�� ¡�����l���B�B���e�/�¢�B���5},~��/�,}~	�U�k�1�B���5�/�¢}�e�B�/�:�B�i�G}@� �5�	��£�¤_�b�=�M�B�`�	�1�T���
�a�/�i���1���G�¢�/�M}~	��¥=�	�¦�	�5���§ �G}@�k}�l¤u�/}���T�1�/�b������/�b�	�¨�B�/�b~��M�/���1�	�,}�M�i�e�B�i�G}@� �5�	�5���¦�	�U§e�=�	}���L}�k�i�U�5���5�B�Z�1�/�:���	���1�	~	�
���*�B�5�Z�B�i�G}@� �5�	�=���	�,�/�i�8���*�B�/���B�/�1�B���/�5� }�/~l©	�	ªr�T�I�1�M���M�

©�«



N

10 0 10 20 30 40

Kilometers

Fault, approx. located
Fault, certain
Fault, concealed
Fault, inferred, queried

0 - 86.773
86.773 - 173.546
173.546 - 260.319
260.319 - 347.092
347.092 - 433.865
433.865 - 520.638
520.638 - 607.411
607.411 - 694.184
694.184 - 780.957
No Data

¬*,®�¯/°1±¦²/³�´3±Mµ/±�°1¶	·,¸M±i¹Zºu±�»B@¹ ¯5¶�·U¼�¶�½r¾�¿ ÀBÁ5±_Â�¾�¯ ÀBÁ/±�°BµeÂ ¶�µ�¬5°1¶	µ5ÃI@»BÃM¾:Ä8¶�Å3Æ:°B±i¶/Ç�È_¶�·g¿`¾�°Bµ/@¶/É�ÈLÁ5¶�µ/µ5±M·@»�¶	°B±¦¹/±IÊ5µ/±i¹
Ë ÅrÌ]¾�ÍÎ¶�ÃMÃI¯5Ïr¯/·@¶�À1,¾�µ5»Ð±IÑ/ÃI±�±�¹ µ/®�Ò�Ó	Ô	Ô�Ô3ÏTÕb¾	µTÀBÁ5±b½]¾U»G,ÀBÖ	±8À1¾	½=¾	®�°1¶	½/Á/@Ãu»G¯/°B¿H¶	ÃM±	É	Ä8¶�»Gµ Ë ¾�¯/µ5¹/¶	°B±�»¢¶	°B±b¹/±IÊ5µ/±i¹
Ë Å×Ì5¾�ÍØ¶	ÃMÃM¯/Ïr¯5·¶�ÀB¾	µ5»a±MÑ ÃM±M±i¹ ,µ5®tÙ�Ú�Ô	Ô�Ô\Ï Õ ¾�µÛÀ1Á/±lµ/±M®U¶�À1,Ö�±rÀ1¾	½=¾	®	°�¶�½5Á/Ãe»B¯/°G¿H¶�ÃI±�É�Ü8Á/±TÀB¾�½]¾�®	°�¶�½/Á/@ÃK°B±i»G@¹ ¯5¶	·
Í8¶	»8®	±�µ/±M°�¶�·¸M±�¹\ÍugÀ1Á×¶Kµ5±�¶�°1±�»GÀuµ/±M®	Á Ë ¾	°8°�¶	¹ @¶�·�»B±�¶	°1Ã�ÁqÍugÀ1Át¶T»B±�¶	°1Ã�Áq°1¶�¹ ,¯]»8¾�¿LÝ�ÙKÞUÏtÉ

ß Ú



à*á,â�ã/ä1å�æ/ç¦èuåiéGá@ê ã5ë	ì:í�ë	îðï�ñ3òBó/åõô ï	ã ò1ó/åMä1ö÷ô ë�ö÷à5ä1ë	ö5øIá@éBøMï�ù_ë�úüûbä1å�ë/ý8þ_ë�ìágñ`ï�äBö/á@ë�éGó5ï�ÿuá,ö/â�ò1ó/åÛéBåIòBòBáö/â�ï�ñaòBó5å
ê åMò1ë�áìå�ê��Të	î5éaî/ä1å�éBåMöUòBåiê�áö à*áâ	ã/ä1å����/ýEà*áâ	ã/ä1å����	ýEë	ö5êõà*áâ	ã/ä1å��	��
HéBï	ã ò1ó/å�ë�é òZî=ï	äBòBáï	öÛï	ñ¦ò1ó/å��Të	î����þLó]ë�ö/ö/å�ìé
ë�ä1åbê å��5ö/å�ê���ú��5ï�ÿ ë	øMøMã��rã5ìë�òBáï	ö5éÐå�� øMåMåiê á,ö5â��������������uï	öTò1ó/åbî=ï�éBágò1á���å8òBï�î]ï�â	ä�ë�î/ó/á@øuéBã/äGñHë�øIå��	ù8ë	éBá,ö��=ï	ã/ö5ê5ë�ä1á,åié
ë�ä1åbê å��5ö/å�ê���ú��5ï�ÿ ë	øMøMã��rã5ìë�òBáï	ö5ékå��/øIåMåiê áö/â� "!#�����$���bï�öeòBó/åXö/åMâUë�òBá%�	å8ò1ï	î=ï	â�ä1ë	î/ó/á@ø_éBã/äBñHë	øMå���&8ó/å:òBï�î]ï�â	ä�ë�î/ó/á@ø
ä1å�éBáê ã]ë�ì¢ÿ8ë	éZâ�åMö/å�ä1ë	ì,á%'MåiêÛÿuá,òBóüëtö/å�ë	äBåié ò�ö/å�á,â�ó(�]ï�ä�ä1ë�ê á@ë�ì¦éBå�ë	ä1ø�ó�ÿuá,òBó ë×éBå�ë�ä�ø�ó�ä1ë�ê áã5éZï�ñ)���  �*(���+&8ó�ã5é�ý�ò1ó/áé
á%�Të	â	åaó/áâ	ó/ìáâ	óUò1é,�Tï	ä1åZê åIò�ë�áì,åiêqê/å���áë�òBáï	ö5é8áö�òBó/åaò1ï	î=ï	â�ä1ë	î/ó/á@ø:ä1å�éBáê/ã5ë�ì¨ò1ó5ë�ö×à*á,â�ã/ä1å�-.�

�� 



N

4
/

0
0

4
/

Kilometers

Fault, approx. located
Fault, certain
Fault, concealed
Fault, inferred, queried

0
1

 - 86.773
8
2

6.773 - 173.546
173.546 - 260.319
260.319 - 347.092
3
3

47.092 - 433.865
4
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33.865 - 520.638
5
5

20.638 - 607.411
6
6

07.411 - 694.184
6
6

94.184 - 780.957
No Data
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^(_a`cb�de`7fPgh_Ri7jlk1f*`7monqpqr p�`7dtsagh_lghnqu�i7pvixwDyzd	i7g6y8`cbRg�` `7b�d	nvgh_Rs�ic{xgKjldedx|1dx_4`7}RgKn�nqu~f7dtgK{Pb�dti�g>iC`Pg�`7dekh�%dt�4}�p�nqpq��f7pq}�r�pq_
y?b�pv{Pb��Kdxk1r�kKfcj�b�pv{%j�fck2{�dti7i7d�iHd���g1{�`7nqu�fcdxr�k�|1d[gKn�nkK�D`cb�d�`7dt{�`7k1_�pv{xghnqnqu�pq_1`cf7k2s2}l{�d�ser�g�`cdxfcpqgKnIghfckK}�_Rs�`7bRdNi*k1}�fc{xd�kh�
s2dx��kKfcr�gh`7pqkK_I�K�>d�{�ghnqn2`7b�pvi+{xkK_Rs�p�`cp�k1_�`cb�d�i*`7d�g1s2u4m�i*`cgh`7d�nvgh_Rs�ic{xgKjld�{xkK_Rs�p�`cp�k1_I�K��b�d�`cp�r�d�p�`Q`cgK�KdtiL��kKf#`cb�pqi+{�kK_ls2p�`cp�k1_
`7k��Bd�f7dtgK{Pb�dts�pvi�s2dxjBdx_ls2dx_4`�kK_>`7b�d���gK}�n�`�nqdx_R�h`7b�gK_Rs�`cb�d `7fPgh_Ri7jBkKf7`�{xkK_Ri*`cgK_1`t�^(_�`cb�d�{xg1i*d kh�Hn�pq_�dtghfNs2p��B}li*pqkK_Iw
i*`7dxd�jld�_�pq_���kK�zi*nqkKjBd�i%��ue`cd�{�`7kK_Rpq{ s2d���k1f7r�gh`7pqkK_�nqd�gKsRi�`ck�b�pq�Kb�d�f/r�gh`7dxfcpvghnI`cfcgK_Ri7jlk1f*`/s�k�y?_Ri*nqkKjBdK����b�d ghr�kK}�_4`[kh�
r�g�`cdxfcpqgKnzr�k�|Kdts�s2k�y?_li*nqkKjBd�pq_R{�fcd�g1i*dti�}R_1`cp�n?gKn�n�kh�/`7b�d	r�g�`cdxfcpqgKnHpvi f7d�r�k�|Kd�s���f7k1r�gKf7dtgKi�y?b�dxfcd	f7d�n�pqd��%pvi �ld�p�_R�
{�fcd�gh`7dts�`ck�gKf7dtgKiHy?b�d�f7d�nqp�`7`7nqdNkKf�_�d��1g�`cp�|1d�f7d�n�pqd��Ld��2pqi*`ci��
��b�pvi�i*`7dtgKs2u4m(iC`Pg�`7d�{xkK_Rs�p�`cp�k1_�pqi�kK_�nqu>jBk1ici7p���nqd�y?b�d�_�gh_�pq_2�R_�p�`7d�`7b�pv{P��_�d�iciNkK�H`cfcgK_Ri7jlk1f*`Pgh��nqd�f7d��Kk1n�p�`7b~d��2pviC`Pix�D^(_
`7bRd��Kd�_�dxfPghnI{�gKi7dNkh�#j�fck2s2}R{�`7pqkK_2m�n�pqr�p�`cd�s�ic{xgKf7jRi�wRg�i*`7dtgKs2u4m(iC`Pg�`7d�dx�2pqi*`ci%y?b�dx_�_Rkh`%k1_�n�u�`7b�d�`7k1jlk1�KfPghj�b�u�s2k�dti�_�kK`
|�ghfcu�y?p�`7b�`cp�r�dKwB��}2`%`7b�dNfcdx�1kKnqp�`cbB�6�Bd�s�f7k2{P��pq_4`7dxf7��gK{xd�f7d�r�ghpq_Ri����2d�sI�l�%i%yzdNicg6y�p�_�`cb�dNj�fcdx|�pqkK}Ri�i7d�{�`7pqkK_Ri�w�y?b�d�_
`7bRd[}Rj�n�p�� `%fPg�`cd/fcd�i7}�n�`7pq_�����fckKrUi*nqp�j�ghnqkK_R� g���gh}�n�`�pvi�r�}R{Pb	b�pq�Kb�d�fz`cbRgh_e`7bRd��ldts2f7k2{P��j�fck2s2}R{�`7pqkK_	fcgh`7dKw��Bd�s2fck2{P��pqi
d��2jBk1i7d�s�R¡/_R{xd[`7b�d�j�fck2s2}R{�`cp�k1_2m�n�pqr�p�`cd�s�`7b�fcd�i7b�kKnvs�pvi?{�fck1ici7d�sw4`7bRd[pvi7kKnvg�`7pqkK_ekh�D`7b�d�s2p��B}li*pq|Kd[`7fPgh_li*jBkKf7`�i7u2iC`cdxrZgh`
`7bRd/�Bkh`7`7kKr8kK�`7b�d�i7{�ghfcj���f7k1r¢`7b�d%`7kKj�f7d�r k�|1d�iQ`7b�d%��dxd�s��RgK{P��y?b�pv{Pb�{xgK}Ri7d�i+i7nqkKjBd/i*`7dxd�jld�_�pq_��N`ck�fcd�i7}�n�`Hp�_eb�pq�Kb�d�f
s2k�y?_Ri7nqkKjBd[r�gh`7dxfcpvghn`cfcgK_Ri*jBkKf7`�����bRdxfcd���kKfcdKw�`cb�dN_�d��1gh`7pq|Kd[��dxdts2�RgK{P�ed��2pviC`cp�_����Bd�`CyHdxd�_��Kdxk1r�kKfcj�b�pv{%j�fck2{�dti7i7d�i?gK_Rs
`7dt{�`ckK_�pv{�s2dx��kKfcr�gh`7pqkK_�pqi�f7d�r�k�|Kd�sI�I£�_�nqd�ici�kh`cb�dxf��ldts2f7k2{P�>j�f7k2s2}l{�`7pqkK_~j�fck2{�dti7i7d�i�wIi*}l{Pb~g1i��Bd�s2fck2{P��nqgK_Rs�i7n�pvs2pq_��Rw
ghfcd�p�_�|1kK�Kdts�`cb�d�d��2jBk1i7}�f7d[kh�¤�Bd�s2fck2{P��j�fckKb�pq��p�`ciH`7bRd�d��2pqi*`7d�_R{�d�kK�¤g�i*`7d�g1s2u4m�i*`cgh`7d[nqgK_Rs�ic{xgKjld1�
^(_]`7bRd�_�d���`ei7d�{�`7pqkK_Iw+yzd�dx��jRn�k1f7d	`7bRd�{�k1_Rs2p�`7pqkK_Ri�_�d�{xd�ici7gKf7u~��k1f�gai*`7d�g1s2u4m�i*`cgh`7d�nvgh_Rs�ic{xgKjld�`ck�d��2pviC`�y?bRdx_]`7bRd
j�fcd�i7dx_R{xd+kK�R�ldts2fck�{P��gK_Rs�`7bRdzj�fck2s2}R{�`7pqkK_�kK��f7d��Kk1n�p�`7bNpvi¤{�k1_Ri*pvs2d�f7dts��^(_ i*}Rr r�gKf7u1w�yHdQ�R_ls�`7blg�`L��kKfL`7b�dH�Kd�kKr�kKfcj�b�pv{
j�fck2{�d�ici7d�i�r�k2s2dxnqd�swR`7b�fcdxd�s2kKr�ghpq_Ri?dx�2pqi*`��l^(_�`7b�d�{�gKi7d�`7bRgh`%�Bd�s2fck2{P�ei7}�f*��g1{�d�j�fck2s2}R{�`7pqkK_�fPg�`7dti�ghfcd�kK_	`cb�dNkKfPs2d�f
kh�Cw4kKf+nqgKf7�1dxf#`cbRgh_�`cd�{�`7kK_Rpq{?}Rj�n�p�� `�fcgh`7d�i�w�`cb�d%nqk2{xg�`cp�k1_�kh�`cb�d/i7}�f7��gK{�d�gK_Rs��Bd�s2fck2{P�R�6fcdx�Kk1n�p�`7b pq_1`cdxf7��gK{xd�r�g6u�fcdxr�ghpq_
pq_4|�gKf7pvgh_4`/y?p�`7b�`cp�r�dK�^(_>`7bRd�{�gKi7dN`cbRg�`�`7dt{�`ckK_�pv{ }�j�nqp�� `NfPg�`cd�i[ghfcd�r�}R{Pb�b�pq�KbRdxf[`7bRgK_>�Bd�s�f7k2{P��j�fck2s2}R{�`cp�k1_�fPg�`cd�i�w
�Bd�s2fck2{P��y?p�nqndx|1dx_4`7}RgKn�nqu��ld�dx��jBk1i7d�sIw�gh_Rs�`7b�d�nvgh_Rs�ic{xgKjld�{xgK_�_�kK`�gh`*`cgKp�_�g iC`cd�gKs�u1m(i*`cg�`cd[{xkK_Rs�p�`cp�k1_I�2¥�k�yHdx|Kd�f�w1`7bRd
j�fcd�i7dx_R{xd�kK�QnqgKf7�1dKwBj�f7d�d��2pviC`cp�_��e�RgKi7pq_Ri%kK�#`7fPgh_Ri7jBkKf7`cgh�Rn�d�f7d��KkKnqp�`7b�r�g6u�gK{�`[`7kej�fckKnqkK_���`cb�d d��2jlk4i*}Rf7d�kh�+�Bd�s2fck2{P���
^(_�`cb�pqi�{�gKi7dKwlg�¦7�4}Rg1i*pv§�i*`7d�g1s2u4m�i*`cgh`7d�{xkK_Rs�p�`cp�k1_�d��2pviC`Pi�y?b�d�f7d�`7b�d�`7k1jlk1�KfPghj�b�pv{�i7}�f*��g1{�d�r�g6u	�Bd�pq_�i*`7d�g1s2u4m�i*`cgh`7d1¨
b�k�yHdx|1dxftw�n�k�yMjRf7k2s2}R{�`7pqkK_�fPg�`cd�i[{�kK_4`cp�_�}RgKn�nquer�k�|1d�`7b�d��ldts2fck�{P��{xn�k4i*d�f�`7k�`7b�d i*}Rf*��g1{�dK�B^��#`7bRd�jBdxfcp�k2s�kK�#`7dt{�`7k1_�pv{
gK{�`7pq|�p�`Cu�pviznqd�ici+`7bRgK_�`7bRd[gKr k1}�_4`zkK�I`7pqr�d/fcd��4}�pqf7dts�`7k iC`cf7pqj�`cb�d[j�f7d�d��2pviC`cp�_���f7d��KkKnqp�`7bIw1`7b�d�i7u�i*`7d�r©pqizd���d�{�`7pq|Kd�n�u�pq_
i*`7d�g1s2u4m�i*`cgh`7d1�
^(_�k1fcs2d�f#`7k {xgKj2`7}�fcd?`cb�d/s2p���}Ri*pq|Kd/f7dti*jBkK_li*d?kK�:gNiC`cd�g1s2u4m�i*`cgh`7d�nvgh_RsRi7{�ghjBdKwKyHd%{xkK_Ri7pqs�dxfQ`CyHk�ic{�d�_Rghfcp�k4ix��^(_�`7b�d%�Rfci*`�w
yHd�g1i7i7}�r�d `7bRgh`�`7b�d�ªl}�|�pqgKnQi*u2i*`7dxr�i�pq_�`7b�d�bRgK_��Kpq_���y�ghnqn#kh�Hg�fcdx|1dxfPi*d���gh}�n�`�w:kKfN{�k1_�|KdxfPi7dxnque`cb�d���k�kh`Ny�ghnqn#kh��g
_�k1f7r�ghnI��gh}�n�`�wB�KfPgKs2dN`7k�`cb�d�nqdx|1dxn:kK�¤`7b�d s2d���k1f7r�g�`cp�k1_�k�|Kd�f%i*bRkKf7`?`7pqr dxm�ic{xgKn�dti�fcdxnvg�`cp�|1d�`7k�`cb�d�s�p���}Ri7p�|1dNf7dti*jBkK_li*d1�
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