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Spring Showmelt Recession Ecology
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Regulated Flow Regimes

YubaRivers-WY 2011
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Quantifying the Flow Recession
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Quantifying the Spring Recession Rate:
Unregulated Basins in the Sierra Nevada
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Requires knowledge of:

Calculating a Spring Recession Flow Regime

Yuba Rivers-WY 2011
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Rubicon River Example
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Rubicon River Example

Rubicon River
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e Decrease flows at rates
.. Calculated Recession Flows Flow Schedule
Slmllar to the natural Day Flow Step % change Flow Step % change
rates (8-5%/day) T 700 = 700
L 2 644 0.080 600 0.143
° lelt Steps to 3 594 0.079 600 0.000
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Modeled Flow Recession Scenarios

Recession Ramp-down Scenarios Four Scenarios:

s 804 - 5% == Q 50 emm——]50) e—309% Baseflow - 30 cfs

Average Spring

500 Rate = 8%-4%

700
— 600 - Constant Low =
::’ 500 - 95%
= zzz Constant

: Medium = 15%
200 ]
100 Maximum
0 - — Observed in
35 42

Nature = 30%




Foothill Yellow-legged Frog
Breeding Habitat

e Frogs lay egg masses in g0 Masses i
very low velocity locations ~ £:: £os
at 20-40 cm depth £ £ o
. e
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Masses to hatCh and (Bondi C.B., S.M. Yarnell and A.J. Lind. 2013.)

tadpoles to grow big
enough to follow receding
water’s edge

® = Flow recession of

10 cm per week will limit
desiccation of eggs




Spatial Niche Analysis
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Modeled Flow Recession Scenarios
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Modeled Flow Recession Scenarios
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Spatial Niche Analysis
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Implications for Regulated Systems

Restoration of the spring recession achievable by modeling
rates of change to increase hydraulic habitat diversity

Hydraulic diversity in both space and time is necessary to
support the full complement of native aquatic species

Key to diverse hydraulic habitat
mosaic is to shift relatively slowly
through time — allow for
development of eggs and larvae
within a spatial niche before the
niche disappears




Application in Regulated Systems

Recession rates can be modeled as down-ramping rates
from spill or an ecological flow pulse

Examples in California:

— South Fork San Joaquin River

McCloud River

North Fork Feather Cresta Reach

Middle Fork American River
Upper Yuba Rivers
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Table 6. Lower flow spill cessation schedule in the South Yuba River downstream of Lake

Spaulding Dam.
Target Flow, +/- 2004 Target Number of Davs to Hold Target Flows
250 of= 1 days
200 ofs 2 days
150 of= 2 days
125 ofs 3 darys
100 ofs 3 days
Thcks 4 days
60 cfs 4 days
S50 efs” 7 days

: Omnee the facihity modifications (discussed later m this measure) are completed. Target Flows at or below 75 ofs wall be = 10%.
= If the Mmimmm Streamflow m this measure 15 greater than 50 ofs, the spill cessation wall stop at the Mmninmmm Streamflow.
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