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Channel Reorganizing Events

oDebris Flows

*Hyper-concentrated Flows



Debris Flow

1.The rapid, downward mass
movement of particles coarser
than sand, often including
boulders one meter or more in
diameter, at 3 rate ranging from
2 to 40 kilometers per hour.
Debris flows occur along fairly
steep slopes.




Hyper-concentrated Flow

Finer material




Debris Flow Causes

¢R3in on show events

*Heavy rain



Research Questions

1) Where are the debris flows? How does their
spatial distribution chan(qe over time and does
this dynamic influence fish populations?

2) Do fire and management activities influence
debris flow occurrence?

3) How do debris flows and fire affect stream
temperature?

4) s there a relationship between debris flows and
presence/absence of fish, such as bull trout?
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Debris Flow Mapping Process



Photo
Interpretation




Photo Interpretation Facts

>Four photo acquisitions: 1969, 1979, 1988, and 1996
*Approximately 1,200 photos

<Full time work for one summer temporary employee




Mapping Debris Flows
Two Options

Attribute existing streams




Map Debris Flows on TARDEM
Streams

Streams derived from
Digital Elevation
Model (DEM)




TARDEM Streams

Software developed by David Tarboton - Utah
State University

oStreams derived from DEM data
*QOutput in Arclnfo coverage format

*Coverage contains useful stream characteristics
attributes

*TauDEM - ArcGIS plug-in

http://www.engineering.usu.edu/dtarb/



Process and Attributes

TARDEM

streams
Attribute table
Ef Attributes of mfkb_li arc -0l x|
LINKS LIMKE DROP[M] GEOM_ LENGTH|[M OBRDER |MAGHNITUD AREA[M==2] S5LOPE -
r 1 1 185, 366893 1064043950 1 1 210000 0160992
K] K] 21.521000 152 970536 1 1 244200 0132513
2 2 93027832 342052612 1 1 344700 0260582
4 4 41250980 234. 307495 2 2 1112400 0170316
4] 4] B5.900146 308. 863896 2 3 1583400 0158433
1a 1a BE.7YE119 391.152100 2 3 1026300 0136154 | -
4 | » |_I
Record: ﬂlll 1 _I*Iﬂl Show; W Selectedl Recordz [0 out of 5347 Selected. ] Optians v|




Related Tables

>Relate has two separate tables - 8 and 16
fields respectively

i Attributes of mfkb_li arc o [ P
LINKS LINKE DROP(M) GEOM.LENGTH(M] ORDER |MAGNITUDE AREA[M==2) SLOPE i’ l A RD EM

3 1 1 185, 355333 1064043350 1 1 510000 0.160332
3 3 21.521000 152 370536 1 1 244500 0132513
2 2 593.027832 342 052612 1 1 344700 0.260582 A > b I
4 4 41250380 734307435 2 2 1112400 0170316 t tl"l b ute l a e
5 5 £5.500146 308 868836 2 3 1535400 0.198438

18 18 56776113 291152100 2 3 1026900 0135154 = . I
K o (8 ﬁ (& dS)
Record: ilill 1 _Plil Show:l Al Selected | Records [0 out of 5347 Selected.) Optians vl

Debris flow dBase attribute table (16 fields)

ER Attributes of mfkboise_reorg_events -0 5'

oI LINKS STRAM_NAME EVENT_DATE PROB_DATE | SOURCE PHOTO_NO PHOTO_DATE REPORT_NO | REPOR_DATE | PREV PHOTO | PREV_DATE | CAUSE | STATUS | FRAC SEG | COMMENT!
4] | |
Record. EILI D_Plil Show: | All Sg\ectgdl Fecords [0 out of 0 Selected ] Optiohs =




Editing the dBase Table

% Untitled - ArcMap - ArcInfo -0 x|
J File Edit Miew Insert Selection Tools Window Help
J Editor ~ | e | - | Task: ICreate Mew Feature j | Target: | E |,-=r" (=) |;¥ | J [
JSpatiaI.ﬁ.nalyst' ‘ Layer: | =] @IJ DE”H%H% E>(|ﬂ“|\'|}||ﬂﬂ
J@@:::iﬂ@«‘l_hoﬂﬁ"x'| La_l,lerlmfkl:uhSEarc j O')IQD
| x| . g o
= £F Layers
[=l 'ﬁ cspatialdataichannelreorgeventsimrkt
= P mfkb_li_o
= rnfkb_li 96 arc i ) .

= @ Z:\SpatialDatalChannelReorgEvents | MF

B mfkboise_reorg_events_final

J

1 | i
Miznlan 2 aneee I b e i
Sl 5 Attributes of mikb_li_96 arc =10l x|
J I LINES LINKE DROP[M] GEOM_LENGTH[M] ORDER |MAGNITUD AREA[M==2] SLOPE DEBRIS_FLO ;I
o 5791 5791 11.650150 E7.082039 2 2 1168200 0160865 | KO
— 5792 5792 174.900101 1145.5125939 1 1 592200 0139313 | KO
5?‘93 5793 213.859894 2468.947021 2 3 4823300 0.077886 | KO o
= EH Attributes nf n1ﬂ<bu|se _reorg_events_final O] x|
- LINKS STRM_NAME EVENT_DATE|PROB_DAT SOURCE PHOTO_NO PHOTO_DAT Fﬂ
Record: 1¢ 5833 |SHEEP CREEK. <Mull> <Mullz P 23-479-30 8/24/1973
5333 | SHEEP CREEK. <Mullz <Mull: F 4712-215 8/8/1369
5843 |EAST FOREK ROARING RIVER <Mull> <Mullz F 45-1096-72 8/8/1936
5243 EAST FORE. ROARING RIVER <Mullx <Mull: F 30-2273-2 9/141973
* 5793 <Mullx <Mullz <Mull

- . -

Record: 14| <[ 1000 » | 1] Show:l Al Selectedl Recards (0 out of 1000 Selected ) Dptions .| &




One to Many Relationship

#_Untitled - ArcMap - ArcInfo

J File Edit Yew Insert Selection Tools ‘Window Help

J Editar = | 3 |! > | Task ICreate Mew Feature

j | Targek: |

J Spatial Analwst =

| [Layer I

=l 72

|

& ¢ R

-

=] ﬁ c:ispatialdatalchanneleorgeyentsimekt
= P mfkb_li_o6

mfkb_li_96 arc

=] @ 1 5patialDatal Channelr eorgEyentsi M
mfkboise_reorg_sgvents_final

5

@ @ - ::’_0‘*@ k © 8 & 7 x"l'“ La_l,ler |mfka|E!Ean:
! x| PSR
o £# Layers

ié j

f@ﬁw

ER Attributes of mfkb_li_96 arc : - |I:I|5|
1 LENGTH MFKB_LI_96#| MFEB_LI_96-1D LINKS LINKE DROP[M] GEOM.LENGTH[M ORDER |MAGHITUD AHE.#;I
—D A7 279236 a1 Fog 5a 5a31 13950070 301496307 5 155
—_— 416984863 7 Foe haa2 ha32 11.479980 aa1.837708 5 159
o 1356396118 Lol 59 5a33 5833 50289921 1214906982 5 160 i
‘ 1726.690430 3939 3963 5a3d 5834 av.37onmy 1564.609009 1 1 - |
K | r
| = illll_ Ef Attributes of mfkboise_reorg_events_final -10] =l
LINKS STRM_MAME EVYENT_DATE PROB_DAT SOURCE PHOTO_MOD PHOTO_DAT F;I
5832 | SHEEF CREEK <Mull <Ml P 4712-215 8/8/1969
5833 | SHEEF CREEK <Mull <Mullz P 38149627 2/M16/1996
5833 SHEEF CREEK <Mull: <Mull P 22-1088-205 741741988
5833 SHEEF CREEK <Ml <Ml P 23-473-30 8/24/1979
5833 | SHEEF CREEK <Mull <Mullz P A4712-215 2/8/1969
5843 EAST FORK ROARING RIVER <Mull <Mull P 45-1096-72 2/8/1996
FOAQICACT COADK DOADIKT DIHICE, hlads ELAPLS =] el i = ) aMHM4aMHa7a x
4 »
Recard: LILII i} _Plﬂl Shuw:l Al Selected | Recards [4 out of 9599 Selected.] Oplionz v|




Create dBase Table

w0 ArcCatalog - ArcInfo - C:\SpatialData -0 x|
File Edit Wiew Go Tools Help
|| B fEH AWV | @@ @0 |®
Location: IE:"»SpatiaIData j
Styulesheet: IESFH J j ﬁ
= _Iﬂ Contents |F'rewew| Metadatal
= Spatiallata -
{:l AMLe Marme | Type *l
{:l BackupLog e Folder J
#-{_] BnfDog [ BackupLag Falder
{:l ChannelReorgEvents J DE”FDD':I Folder
D EsI DChanneIRenrgEvents Folder
{:l Graphics et Falder
{:l HobColdR.amp [:IGraphics Faolder
-] IdahoForests (I HokCaldRamp Falder
-] TdahoHUIC [ 11dshoForests Falder
| =3 IdahnLandCDverI _Ill qldahnHUC | Folder _lj
L b L | 3

File > New > dBase Table




Create Fields

DBASE Table Properties 3 7] x|
- - - :I'II i II|I - b .
M ArcCatalog - ArcInfo - C:SpatialData’ Temp [m] S i == I —
J File Edit “iew Go Tools Help
Field Mame Data Type H
| & Faleas|ve | eae @ o6 et D
Field1 Long Integer
J Location; IE:HSpatiaIDataHTemp LIk
J Stylezhest: IESHI J j ﬁ
: ' x/| Contents | F'rewewl Metadatal ~|
-] PACFISHINFISH -] _ _ _ _
D PavetteMiscFTR _Mame il Click. any field to zee itz properties.
#-_] PayettePya il Bakerpass tf — Field Properties
|:| Projections i @dan_geulugy.mxd
- sharon [E=] Mew_dBASE_Table.dbF N
. E-E3 5|nma|:| NDdeDistanceExample.de
—— T - e ' bl M=ri=bimemmle FE ha
1] | E 1 | ’
A
Right click > Properties
To add a new field, tppe the name inta an empty rw in the Field Hame column,
click in the Data Type column to chooze the data type, then edit the Field
Froperties.

Ok I Cancel Apply




Add dBase Table to Map Document

% _Untitled - ArcMap - ArcInfo - 10| x|
J File Edit Wew Insert Selection Tools Window Help
J Editar | [ 3 |! - | Task: ICreate Mew Feature j | Target:l IEI |,-=r'* lf:} |:K J E
JSpatialnnalystv | Laper: | EE =™ J “ﬂ%Hﬁ E}‘f_|ﬂ ﬁil|«:!}||D:D

@@:iﬁ;@@“l_kﬂﬂi—"ﬁfKrHLa_l,lerlmfkl:ullElEan: j O-)Ii-ﬂ]

' x| et T
E £F Layers
=l @ :1spatialdatalchannelreorgeventsimfkt
= K mfkb_li 96

Bl mfkb_li_96 arc

= ‘g C\SpatialDatal Temp
Mew_dBASE_Table

1| | ]

Display Sl:uurcel FREEE

J Drawing h (=) | O~ A~ 1= ||.-'-‘«ria|

J|1DJBfu|Av&v-ﬁv . -

| |e03600.16 4830519,37 Unknow |

5’4.\




Applications



Research Question

1) Where are the debris flows? How does their spatial
distribution change over time and does this dynamic
influence fish populations?




Inventory




Recurrence of Debris Flows
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Bull Trout Patches

Adult Bull Trout
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Research Question

2) Do fire and management activities influence debris
flow occurrence?




Relationship to Fire

AR Debris Flow - 1996
Burn Intensity

o8 High

o} 10 20 O Medium
Kilometers 073 Low




Research Question

3) How do debris flows and fire affect stream
temperature?




Stream Temperature

B | Kilometers —— Debris Flows
© Thermograph



Research Question

4) ls there 3 relationship between debris flows and
presence/absence of fish, such as bull trout?




Fish Occurrence and Debris Flows

Leqge

Ao Debris Flow
Kilometers ~ Bull Trout Present
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Summer 2003 Sample Site Selection
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