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htroduction

Accurate stream naps are needed for resource planning and
analysis of watershed conditions. The existing Forest cIS stream
layer, containing infornation on location and strean c1ass, was
updated in 1992 in part to inprove the accuracy of mapped
internittent streams. Stream systems are branching networks and
contain proportionally nore niles of tributaries than main
stleams. Ilowever, there are no established field inventories for
internittent channels and existing naps rnay underestinate and/or
incorrectly locate intenaittent streams. on the unatilla
National- Forest, using the current GIs database, class rv
internittent streams account for 61 percent of the total miles of
stream on the National Forest.

Intermittent streaus are defined as any rrnon-pen0anent
flowingr drainage feature having a definable channel and evidence
of annual scour or deposition". By definition, internittent
streams carry water seasonally and j,n response to storm events.
hternittent streams are inportant for routing ltater, sediment,
and organic matter into main streaD systems. lttajor controls on
drainagre system development include cJ-i-mate, geoLogiy, and
topography.

Drainagre density, or the surn of the channel lengths per unit
area, is a useful measure for interpreting watershed hydrology
and is directly related to precipitation anount and intensity,
infiltration, and runoff. Drainage density is also controlled by
geology and topogrraphy, and can be influenced by manageDent
activities. Average stream density on the Unati.lla National
Forest (2188 sguare ni les) is 4.5 ni les per square ni le.

Techniques for napping stream netltorks include field
checkinq locations, air and topographic map interpretation, and
semi.-autoroated delineation using cls soft$rare. Fleld checklng
stream Locations is the most accurate method for identifying and
napping intermittent streams.

Obj ectives

The study objective is to verify and update existinq cls
stream cLass infornation, with enphasis on class fv streams, in
tbe wa1l Creek nratershed. This effort is part of tlre wall
Ecosystem Analysis project underway (FY95). The length,



location, and density infornation is to be used as part of an
assessment of lratershed condition and response, and for naking
recornrnendations for restoration of vtatershed function. Total
strean niles are used to detennine approximate acres j-n Riparian
Habj.tat conservation Areas (RHCA's) '

The existing database for wal1 creek shohts the following
rniles of stream by stream class compared to UmatilLa National
Forest totals :

TABLE 1.

cLas s

Class I
Class II
^ l  ^ a -  i ? r

Mi les of stream bY class

WALL
Miles Percent

FOREST
Mi  l  oc  Da r^aYr+

1037 .3  10 .  5
405 .3  4 .  1

2342 .4  24 .2
5040 .0  6L .2

96  . 3
10 .  5
76 .9

546 .4

L J . '

74 .9

Total 730 .1  100 9865 .0  100

Intennittent streams account for 75 Percent of the total stream
niles in walL watershed, higher tban the Forest average. Averaqe
stream density (niles per square roile) in wall creek is 3.6
miles, less than the Forest average. More interrnittent streams
and Lolrer strean density in WaIl creek are a reflection of the
generally low precipitation and temperature extremes of WaIl
cleek as compared to Forest averages.

Assurnptions

overall, in terns of the accuracy of existinqr stream naps,
it is expected that existingr records ltould be least accurate in
the lengrth and location of the i.ntenoittent streams, which is the
focus of this investigration. In addition, the length and
location of internittent streams are not exPected to reuain
static. over tlme, under variable rreather conditions (periods of
drier-than-average or wetter-than-average conditions) the length
and location of interraittent channels are exPected to change.
Over the long tern (1OOO'S to 10rOO0's of years), stream networks
expand as landscapes gradually erode. Over shorter tLme fraDes
(1ots to loots of years) strean netvrorks exlrand and contract.

Intermittent channels by deflnition exibit a defined channel
and evidence of annual scour or deposition, so consecutive annual
flows ruust occur to establish such a channel. However, rapid
headward nigration of channels as a result of, high intensity
storns, and road ditch-relief drainage channels are examPles of
short-term processes that can expand channel networks. And,
prolonged periods of drought such as the period 1988-1992 can
cause contraction of the seasonally-wetted channel netltork.

cenerally it was thought that the field investlgtation would



result in nore uiles of stream overall, and changes in the
location of sone of the mapped, cIS intemittent streans.
Deternininq tlre Leve} of accuracy of existing Gfs stream database
will help in future Forest-$/ide updates. stream maps tend to be
nore accurate on steeper, well di.ssected landforms, and less
accurate on gently rolling terrain. Geology and groundh/ater
influences are also inportant factors in streau location.

Veri-fied strean inforuation will be used to estimate total
roiles of stream in the watershed, and to project acres to be
nanaged in RHCA. Stream density infornation will be used in the
watershed hydrologry analysis and l-inked to aquatic and vegetation
issues as part of the walL Ecosysten Analysis.

Methods

A sanpling approach to deternining the accuracy of the GIS maps
was taken (nonlandon, stratified sanpLe) with fj-eId work in 6
subareas (within 6 of !6 subwatersheds) representing basic
geologic t)T)es and slope classes (Table 2). The total sahple was
8.5 percent of the entire wall watershed. Within sublratersheds,
saroples averaged 18 percent of individual su.b!,tatershed areas.
Sanple areas ranged fron 1.9 to 4.2 square miles.

Fleld surveys field verified presence/absence of class IV
streams (defined as interDittent/epheneral channels with defj.ned
bed and banks and evidence of annual scour or deposition). Fle].d
surveyors lralked all mapped class IV streaD courses within the
sanple areas, and checked unmapped "va11eys'r, or topographic
declivities, evident on 1:24000 UscS topographic maps. Fle1d
surveyors also used recent aerial photos to identify possible
streancourses. Streams were verified, added, or deleted based on
field observations. where strealts r,rere discontinuous downslope,
a Class fV strean lras napped if the defined channeL extended the
najority of the distance downvalley, and connected with another
stream of equal or higher class.

TABLE 2
Generalized Geolocrv and Landfonns of Sarnple Areas

SWS Name

24A Llttle Wilson

248 Upper Wilson

25A Lovlett creek

258 One Trough

26C Upper Skookum

26D Upper Swale

Dom. ceologry Landform

PLcture Gorge mod. dissected plateau, steep

Plcture Gorge mod. dissected pLateau, gentle

Picture Gorge nod. dissected plateau, mod.

Grande Ronde entrenched p1at., gentle/steep

John Day forn. mod. disssected, steep

clastic,/andes. Isod. dissected, nod.



The field survey results r{tere compiled in the following manner:
within saup1e areas the GIS napped stream length and field-
veri"fied lengths were determined for class fV streams. All other
class strearns within sample areas trrere assumed to be corlect
(notes on possible class changes for several class III streams
are in the project file). The sampte areas l'tere planinetered to
calculate slrein density within sample areas. GIS stream mil"es
were then coupared with fietd-verified stream giles_and expressed
as a percent difference (Table 3). Extrapolating field-
deternined stream densities was done by applying a rrcorlectionrl
factor to the total rniles of stream, area-weighted by najor
geologic unit, within each subltatershed of Wall creek (Tab1e 5).

Findings

The exist ing GIs strean class database shows 730 ni les of
stream (all clasles) in wa].t watershed (2Oo square rniles) for an
average stream density of 3.65 niles per square mile. within
sanpJ.e areas, Gls-napped compared to fietd-verified strean miles
varied considerably (Table 3). The average for the samPLe areas
is 7.9 percent morl strean length found in the field than in GIs'
lrith a standard deviation of 13.9 percent (75 Percent of the
sampled areas _were plus or minus 13.9 percent).

In general, the fleld veriflcatj.on shows a relatively modest
increase in total Ctass IV stream milesr averaqed over the sample
areas, but high variability betlteen sampled areas- In one case
(Lov1ett Creek) the total stream miles were nearfy the same as
GIs but the locations were different; GIs-naPPed streams ltere not
found in the fleld, and streams were found in drainages that did
not contain a cfs-delineated streamcourse. The greatest decrease
(-7.3t) occured in L,ittle Wilson Creek' and ttre greatest increase
(+31.5t) occured in Swale creek. The accuracy of GIs strean maps
is related to geology and landform, witb greater accuracy in
steeper landforBs. Generally, nore streams were found in the
field on gentler terrain and in the higher elevation (hlgher
precipitation zone), older geologic unit represented by upper
Swa1e Creek.

Management activities that can alter stream length and
density oicur in 5 of the 6 saDpled htatersheds ' to varying
extent. Saupling was not designed to investigate manaqement
effects on strean netttorks r however, conparinq the rnost irnpacted
srrnpl€ area (one Trough) to the least iropacted samPle area. (UpPer
skookuu) sholis differtnces in stream length that could be in part
attributed to managenent effects. conparing GIs to field strean
density (Table 3), one Trough, an area with nultiple harvest
entries and skid traj.ls noted by field surveyors to be
intercepting and diverting channel- flow, had the second larqest
increase (19 percent) overall. In contrast, Upper Skookum' a
roadless area with nininal logging activity, had a sllght
decrease in field-verified stream density.

stream densities in the wall creek $tatershed are lolter than



average Forest stream densities and low overall conpared to
stream networks in western oregon and washington. stream
densities vary within waIl creek, with a rrcorrectedrr averagfe
stream density of 3.8 niles per sqfu,are nile, sl-ightly rnore tban
in the cIS database, but still ]ess tban the Forest average.
This is again a reflection of clirnate and physiography. srrale
creek had the higrhest increase in stream length and density, and
is in an area with hiqher elevations, higher precipitation, and
an oLder geologic unit that has potentially higher groundvater
fLux.

Reconnendations

Internittent streans, whlch account for 75 percent of the
total stream length in wall creek, have important on-site values
includingr riparian vegetation that provides habitat for a variety
of manuals and birds, a noderating influence on local c1i.nate,
and buffering of hj.grh flows. Periodic disturbances include fire,
windthrolr, and flooding. Intenoittent channels influence
downstream conditions by moderating high flovs and controllingr
the input of sedinent and nutrients. tttaintainingr stable, we1l
vegetated conditions in internittent channnels will aid in
naintenance of on-site values and downstrean riparian and aguatic
ecosystems .

Total niles of strean and estirnated acres in F.ItcA (excluding
non-stream wetland areas such as springs, seeps, and bogs) are
reasonable estimates for planning purposes. Assuming average
Itidths for stream classes, approximately 14 percent of the Wal].
Itatershed should be managed in RIICA's. However, the variabillty
ln accuracy of Forest cIS strean rnaps is a caution to project
teansl tlne should be allowed to inventory planning areas to
deternine actual distribution of intetnittent streans. Proj ects
in fLatter, Iogged, or higher elevation Itatersheds should
anticipate more strea[s than current GIS strearr| maps. Updated
strean maps should be input into the Forest GIs database.

Past Forest planning generally did not emphasize na.j.ntenance
or enhancement of internittent clrannels and associated riparlan
areas (LRUP, 4-59, L53) . Wlth the recent PACFISII aEmendment, the
goals for riparian areas now include interrnittent streams, whlch
are to be naintained or restored for rrtater quality, channel
lntegrity, natural tining and variability of water levels and
f lohrs, and riparian habitats.
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TABLE 4 WALL CREEK: EREAKOOWN BY STREAM CLASS

Namc of Subarca sws Exp6ot6d
GIS Clarr I

Mil..

Erp!ctrd
GIS Clasr ll

Mil!.

Beoot.d
GIS C1..r lll

Mil..

E)e!or.d
GIS C1... lV

lv|il..

Littl. Wilson C,6.L o 0 7.4 10.5

Lovlctt Cr.ck 25A o.3 o 9.1

Ona Trough Csnvon 258 o 0.9 4.8

Sw.lc 2eD 1 . 2 2.5 5.5

Uppcr Skookum 2BC 2.4 2.7 3 .4

Upp.r Wihon Cr..k 24E o 2.7 4.8

Ndm. o{ Sub!r.! sws Ficld
Su,vcy
Cllr| |
Ml..

Fl.ld Suwcy
Cl!r. ll
Mil..

Ficld Survcy
Cl.r. lll
Mil..

Fi.ld Surv.y
C16.. lv
Ml..

Ud. Wil.on C...k 244 o 7.1 9.2

Lovlctt C,..k 25A o.3 o 1 . 1 a,

On T,ough C6nwn 258 o o o.9

Swala 2AD 1 . 2 o 2.6 8.4

Upp.. Skookum 2AC 2.1 2.7 3.1

Uppar Wihon Crack 24E o 2.7 5.8



TAELE 5 WALL CREEK: STREAM MILES (CLASS lvl -
COIiIVERSION 8Y GEOLOGIC UNIT AND SUBWATERSHED

Subwatcrrhad
l.ubr.cs)

0/6 Dominant
Gcology Typ.

Tot.l Gls
Mlo.
Clra. lV

Coaraotion
Faotot
Cl.rr lv

Coaaaotad
Strclm Mil.a
Cls.e lV

Topography
& llot.t

23C Tcp l0O% o o.93 o rta.p

24A

(lttlo Wibon
Cr..k)

Tcp 91,7

r.ri 2.3% 54.8 0.93 50.9e !raap

248 Tcp 99.9%

To !  0 .1% 36.55 o.93 alaap

24C Top 99.9%

Tcr 0.1% 44.74 0.93 43,44 ttcop

24D Tcp 89,t %

log 5.9%

To. 3.t%

T.ti 2.O 30.93 1 . r  I 34.33

g.ology/topo

llL 24A

24E

lupplr wil.on
Cr..k)

Tcp 52.9%

f.ti 25.1

fc. 22.O 35.73 t . t  1 39.66 g.nrl.

24F Tcp 78.0%

T.fi 13.4%

To! 5,7

lcs 2.9 42.34 o.98 4139

llk Lovl.tr Ck..

mocar.ta ttcap

24G Tcp 97.7

T.ft 23* 34.98 0.93 32.53

25A

(Lovl.tt Crc.kl

fcp 97.7

Tcg 2.3 49./t4 0.99 48.45 modatata atacD



TABLE 5 CONTINUEO

Subwrtorshrd
l.ubrr!6)

96 Oominant
G.ologv Typc

Tot6l Gls
Mil..
Clre. lv

Corrcction
Fcctot
Claer lV

Corrctcd
Stralm Mil.t
Clor' lV

TopoCr.phy
& Not..

Tcp 10096 0 o.93 rtoap

258

(On. T.ough
Csnyon)

fcg. 60.2

Tcp 33.4%

Tca 6.4% 38.52 1 . t 9 43.58

v!riablc slopa,
skiddino

25C Tcp 7 8.3ch

fcg 21.7 t 9 . t 7 1 .O3 't 9.7 ' srca w.ight.d

26A Tcp 68.3%

Tcs 31.7% 4 7  . 1 1 1 . O l 47.7 I al.a w.ight.d

268 Tcc

Tcp

Tca

8 1 . 1 %

12.2%

5.8% 28.57 ' l  . 17 31 .01 ' !r.a wcightcd

26C

(Upp.t
Skookum,

Tc. 51.4.,6

Ttfi 34.9%

Tcg 12.9%

Tcp 0.8% 30.99 0.95 29.44 atoap

26D

(Srv.l.)

Tog

Tcr

Tcp

51.5%

27,1%

21.3 32.57 42,99

mod. rt.ap, oldrt

gcol., spriflglr

2AF Tos 66.6%

f.li 24,a

To! 8.8% 21.85 t . r 4 24.95 ' ara! rv.ightld
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NEW
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