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Developln biological indices of water quality in intermittent agricultural streams in western Oregon

Objective Methods Most biological metrics adjusted for distance to Conclusions

- : perennial water by quantile regression. . Intern_1it_tent agricultura_l streams provide_habitat for many fish,
Composite fish and macroinvertebrate database assembled amphibian, and macroinvertebrate species.

 Relate biological indicators of stream condition to disturbance
gradients.

> Fish data from 5 years of sampling, 53 sites Biological condition metrics were most strongly related to a

» Macroinvertebrate data from 2 years of sampling, 30 sites natural environmental gradient; distance to perennial water.

Approach

« After adjusting for natural gradients, relate biological indicators to
Soil & Water Assessment Tool model (SWAT) disturbance variables. Biological community metrics calculated:

h | After adjusting for natural distance to perennial water gradient,
90™ percentile biological metrics were related to water quality variables (NO,,

» Relationships between biological indicators and SWAT output will be > diversity quantile regression line NH,, PO,, and TSS).

used in an integrated model to optimize the implementation of » abundance
conservation practices with agricultural profits. » pollution tolerance

Quantile regression used to adjust for distance to perennial water

Integrated Model Development

L : Metrics (or residuals from quantile regressions) related to SWAT _ _ - > _
ocation disturbance variables with multiple regression using Akaike’s Relationships between biological condition and water quality

: : : Information Criteria for model selection. variables will be used to parameterize one component of an
- Low relief area in the southern Willamette Valley, Oregon, USA. integrated economic-water quality model which optimizes
agricultural profit and environmental condition.

Total Fish Species Richness

* Intermittent streams dry during summer. 6 8

Fish and invertebrates in intermittent Distance to Perennial Waters (k) |

ECONOMIC \  Pareto optimal

agricultural streams In these cases, distance corrected values (residuals from '/_"- MODEL \ o

quantile regressions) were used to develop relationships with o ,K
SWAT disturbance variables Lﬁwse /mr l;nz ede Cmpi’:“ model S

Y*)
\ l ENVIRONMENTAL INDEX

Relationships between biological and L5~ —/ s A

SWAT disturbance variables = =

metric distance regression equation
corrected

B I SRS (D TS EpEEEs) Fish Shannon Yes =—0.315 - 0.459 Log(PO,late :
99% of individuals were native species Diversity e Lo 9(PO,late) Next SteD S
* 4

Fish Caught With Ves — 3.463 - 8.00 Log(POearly) . é\cll\?A?l'mph'lbll:)?n and bird data and develop relationships with
Minnow Trap veliielolie:

(sticklebacks * Run the integrated model to find balance of conservation and
excluded) agricultural profits.

Macroinvertebrate =—5.15-4.22 Log(NOy)
Taxa Richness — 3.02 Log(NH,)

R S e L ¢, % Non-insect = —0.3233 - 0.161 Log(NO,) : Acknowled gments
» 100m long intermittent stream sections. ). Y W Macroinvertebrates —0.204 Log(NH,)
. Watershed areas <1 — 22 k2, dominated by agricultural land-use 2 o \ T ' T et —0.0013 * % VegSubstrate Thanks to local farmers who allowed site access. Mark Mellbye,

’ ' ey . i RLH A A Log Total = 3.17 — 1.05 Log(NO,) : Oregon State University Extension, assisted with landowner
contacts.

« Stream substrate composed of hard clay with varying amounts of LAy Swskiin Macroinvertebrate +3.02 Log(TSS)
rooted vegetation. Macroinvertebrates: 55 taxa collected Density +0.0126 * % VegSubstrate Funding by CSREES — CEAP Grant # 2006-51130-03705



http://www.usda.gov/
http://www.ars.usda.gov/

