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EXAMPLE OF A GOAL AND OBJECTIVE:
The Arroyo toad is an MSP SO Species.
Arroyo toad Goals and Objectives are in Table 2-2.6, of the MSP

The MSP includes the following summary:

“Existing known significant occurrences should be visited annually, outside of
the core breeding season (March to July) to inspect and reduce threats that can
be managed at the local scale (e.g. road crossings, illegal encroachment, off-
road vehicle use, non-native plants, trash dumping, grazing by livestock, and
incompatible human recreation). Surveys for arroyo toad should be conducted
in MUS to determine if significant occurrences occur on Conserved Lands, and
surveys should continue to be conducted in MUs 3, 4, 5, and 6 in known
occupied and potential habitat to determine current distribution and status of
arroyo toad, collect data on threats and habitat covariates, and identify
management needs. In addition, USGS has collected tissue samples from
arroyo toads captured during surveys. Tissue samples should continue to be
collected during arroyo toad surveys and all material should be used to
conduct a genetic study to evaluate the degree of genetic variation within and
between populations and to possibly identify genetic bottlenecks or barriers.
This information will also be used to determine source populations to use in re-
establishing arroyo toad in previously occupied areas. An arroyo toad working
group should be convened to review data on occurrences and threats and to
develop long-term goals and objectives and appropriate management actions.’
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RESEARCH LETTER How unusual is the 2012-2014 California drought?

10.1002/2014GL062433
Daniel Griffin2 and Kevin J. Anchukaitis?

g

FREQUENCY

Key Points: "Department of Geography, and Society, y of Minnesota, Minnesota, USA, ?Woods
+ Tree rings reveal Californi Hole O ic Institution, Woods Hole, Massachusetts, USA

1293-2014 1900 1920 1940 1960 1980
YEAR PDSI
—— NADA [33-38N,118-125W] —— CA Divisions 4-7 — — ~ 2014 (JJA)

C.

1400

Figure 1. (a) Regional mean North American Drought Atlas (NADA) PDSI for Central and Southern California (33°N to
38°N and 118°W to 125°W; black line) and instrumental June through August NOAA Climate Division 4-7 PDSI (solid
red line) for the observational period 1895 to 2014 [Vose et al., 2014]. The JJA season is chosen to match the NADA
reconstruction target. Uncertainty (10) calculated as the root-mean-squared error from the residual fit of the NADA to
the instrumental series shown as the shaded gray region. The red line and star indicate the 2014 value. (b) Distribu-
tion of the composite NADA-NOAA JJA PDSI values for the period 800 to 2014. The 2014 value is indicated by the red
line and is labeled. (c) Long-term (800 to 2014) composite NADA-NOAA (black line) and instrumental (solid red line)
PDSI. The horizontal dashed red line and star indicate the 2014 value. Uncertainty on the composite calculated as the
root-mean-squared error from the residual fit of the NADA to the NOAA instrumental series shown as light (26) and dark
(16) shaded gray regions.

PRECIPITATION ANOMALY

Figure 4. Bivariate distribution of the composite JJA NADA-NOAA PDSI

and October-June reconstructed normalized mean precipitation anoma-

lies. The 2014 value is indicated by the red star and dashed red lines

and is labeled. The blue curve shows the least squares second-order deviations below the long-term (800-2014) mean (Figure 1b) and the cumulative 2012-2014 drought is

::cl),’,n;';:tl,::.;?,the data. Dashed black ines show the zero values for he worst unbroken drought interval of the last millennium (Figures 3a and 4). Precipitation for 2012-2014
as indeed low but is less than 1.5 standard deviations below the reconstructed long-term normalized
regional mean and not unprecedented over the last seven centuries, neither on the annual nor 3 year time
: scale. These observations from the paleoclimate record suggest that high temperatures have combined
ith the low but not yet exceptional precipitation deficits to create the worst short-term drought of the last

science for a changing world R R R X
millennium for the state of California.




Map A: Change in average temperature
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LETTERS

The velocity of climate change

Scott R. Loarie', Philip B. Duffy’~, Healy Hamilton", Gregory P. Asner', Christopher B. Field' & David D. Ackerly*
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Figure 1| Changing temperature in California. a, Current (1950-2000)
mean annual temperature at 800 m resolution. The black rectangle indicates
the Central California inset in b. ¢, The spatial gradient of temperature
change using a 9 pixel kernel. d, The temporal gradient of climate change
from 2000-2099 from 0.5 “C 16 general circulation model (GCM) ensemble
projection with A1B emissions. e, The velocity of climate change determined
from the quotient of d and c.
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Fig. 1 The new distance-based velocity algorithm (left and top insets), and the standard slope method according to Loarie et al. (2009)
compared. The velocity based on the distance to the nearest climate match yields lower velocities in flat areas, such as the central
California valley (compare histograms). However, higher velocities are generated at mountain tops, where current climate conditions

become locally extinct as climate change becomes more pronounced over time (top insets).
Global Change Biology (2014, doi: 101111/ geb. 12736

TECHNICAL ADVANCE

Velocity of climate change algorithms for guiding
conservation and management

ANDREASTAMANN', DAVID R. ROBERTS', QUINN E. BARBER', CARLOS CARROLL? and
SCOTT E. NIFLSEN'
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https://doi.org/10.1038/541558-018-0255-1

Ecological winners and losers of extreme drought
in California

Laura R. Prugh®™, Nicolas Deguines®', Joshua B. Grinath??, Katherine N. Suding?, William T. Bean*,

B yoies Degunes contemporary ecological communities. Here, we quantified
ober! .afford” and Justin 5. Brashares'

the responses of 423 sympatric species of plants, arthro-
pods, birds, reptiles and mammals to California's drought of
2012-2015—the driest period in the past 1,200 years® for this
global biodiversity hotspot. Plants were most responsive to
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A Rapid Assessment of the
Vulnerability of Sensitive Wildlife
to Extreme Drought
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FIGURE 2. Decision tree used for assigning taxa to priority groups based on
the resulting scores for the three drought risk measures: Direct Drought Risk,
Index of Drought Risk, and Prolonged Drought Risk.
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FIGURE 4. Number of Priority | and Il species found in each ecoregion of California.

Ecoregion codes correspond to those in Figure 3.
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Data Source: USDA Farest Service (Ecoregion Sections}; USGS (hillhads)

FIGURE 3. The Ecoregions of California. Cities are shown to provide

geographic reference.
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Bull. Southern California Acad. Sci.
114(3), 2015, pp. 129-140
© Southern California Academy of Sciences, 2015

Evidence for Negative Effects of Drought on Baetis sp. (Small
Minnow Mayfly) Abundance in a Southern California Stream

Elizabeth Montgomery,'* Rosi Dagit,' Crystal Garcia,' Jenna Krug,' Krista Adamek,’
Sandra Albers,! and Katherine Pease®

'Resource Conservation District of the Santa Monica Mountains 30000 Mulholland Hwy,
Agoura Hills, CA 91301
2Heal the Bay, 1444 9" Street, Santa Monica, CA 90401
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Fig. 2. Relative Abundance of 6 Major Taxon Categories: Upper and Lower Reaches Topanga Creek 2003-2014 116(3), 2017, pp. 162173
© Southern California Academy of Sciences, 2017

The Effects of a Prolonged Drought on Southern Steelhead Trout
(Oncorhynchus mykiss) in a Coastal Creek, Los Angeles, California

Rosi Dagit,'* Ethan Bell,? Krista Adamek,' Jennifer Mongolo,' Elizabeth Montgomery,!
USGS Nina Trusso,! and Peter Baker?

science for a changing world 'RCD of ;he'Santa Morftca Mountains, 540 S. Topan.ga Canyon Blvd., Topanga, CA 90290
Stillwater Sciences, 895 Napa Avenue, Suite B4, Morro Bay, CA 93442
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A discrete stage-structured model of California newt population dynamics
during a period of drought

Marjorie T. Jones®, William R. Milligan®, Lee B. Kats®, Thomas L. Vandergon®,
Rodney L. Honeycutt?, Robert N. Fisher®, Courtney L. Davis™', Timothy A. Lucas™*'

* Natural Science Division, Pepperdine University, Malibu, CA 90263, USA

® Emory University, Atlanta, GA 30322, USA E 70 T '} T T
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Conceptual Model for Arroyo Toads in Sweetwater River Below Loveland Dam *
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Figura 11. Conceptual model of different effects of Loveland Dam operations on arroyo toad breeding:
altered flow amount and timing, altered coarse sediment supply, water quality, and flushing out of exotics.
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FIGURE 4 Rainfall (in cm) among years at arroyo toad study
sites. “Normal” average annual rainfall indicated by (=) (National
CLimate Data Center 2017). (Normal for Little Horsethief Canyon is
approximately 91 cm/year, for Santa Margarita River and Cristianitos
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FIGURE 5 Estimated age distribution of arroyo toads among
study sites. (Seasonally predictable sites include Santa Margarita
River and Little Horsethief Canyon) FIGURE 6
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Population age structures across study sites.

(Seasonally predictable sites include Santa Margarita River and

Little Horsethi

ef Canyon)
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Longevity and population age structure of the arroyo
southwestern toad (Anaxyrus californicus) with drought
implications

Robert N. Fisher' @ | Cheryl S. Brehme' @ | Stacie A. Hathaway!® | Tim E. Hovey? |
Manna L. Warburton! | Drew C. Stokes!




ournal of Animal Ecology

Journal of Animal Ecology 2012 doi: 10.1111/5.1365-2656.2012.02001.x

Joint estimation of habitat dynamics and species
interactions: disturbance reduces co-occurrence of
non-native predators with an endangered toad

David A. W. Miller™, Cheryl S. Brehme?, James E. Hines', James D. Nichols' and
Robert N. Fisher?

US Geological Survey, Patuxent Wildlife Research Center, 12100 Beech Forest Rd, Laurel, MD 20708, USA; and
2US Geological Survey, Westem Ecological Research Center, San Diego Field Station, 4165 Spruance Road,
Suite 200, San Diego, CA 92101, USA
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. @ @ State 2 —empty

u ‘ @ State 3 — toads

u @ ~ State 4 — predators
‘ ‘ ‘ State 5 —both

Fig. 1. Possible states in our multi-state occupancy models for the
dynamics of toads, predators and habitat.
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Fig. 3. Estimated proportion of sites in each of the five occupancy
states during cach year of the study.
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Assessing the Risk of Loveland Dam
Operations to the Arroyo Toad (Bufo
californicus) in the Sweetwater River
Channel, San Diego County, California

By Melanie C. Madden-Smith', Andrea J. Atkinson', Robert N. Fisher', Wesley R. Danskin®
and Gregory 0. Mendez*

U.S. GEOLOGICAL SURVEY
WESTERN ECOLOGICAL RESEARCH CENTER

Final Report
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Precipitation at Loveland Reservoir (infyear)

Outflow from Loveland Reservoir (acre-feet/year)
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Fgure 9. Com parison of annual precipitation in fiscal years (July-Junel and outflow from Loveland Reservoir, 1976-2001. Red bars represent total releases from
science for a changing world

Loveland Damand blue lines repres ent precipitation at Loveland Reservoir gage.
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Figure 18. Periods of droughtin $ River b 1 Loveland R ir and S Reservoir. Red bars
represent controlled releases, yellow bars represent spill releases and blue line represents precipitation at Loveland
Reservoir. Although precipitation is occurring during these dry periods (the amount of precipitation is related to the

science for a changing world amount of inflow to Loveland Reservoir, see Figure 8), water is not being released from the reservoir. Drought periods
do not end until water is released from Loveland Reservoir, typically after it fills and spills.
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Figure 6. Seasonal precipitation totals for the Marine Corps Base, Camp Pendleton, 2011-
2017.
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Type, frequency and magnitude of flow alteration varied by region. Flow deple-

Patterns and magnitude of flow alteration in California, USA

tion was present at >80% of gages in the North Coast and Central Coast, flow

inflation was measured at >80% of gages in the South Coast and San Francisco

Julie K. H. Zimmerman'() | Daren M. Carlisle? | Jason T. May® | Kirk R. Klausmeyer® |
Theodore E. Grantham® | Larry R. Brown® | Jeanette K. Howard®

Bay and both depletion and inflation were evident at >80% of gages in the

4 Reference gages (n = 250) Statewide Central Coast Desert
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SEE t++u4H¥l++¢++H‘Hﬂt$+ i 44“
R nmm? it
. T2y, *ﬁ**‘ +$¥$*‘*‘*+
H#HHHHW *HH u“

* MH 4 | HH HH = H+ |
mmum mﬁ il -Ww' M

0.01 ‘
Dog 2
255838

- ©

1004

- o
L

Observed/expected mean monthly flow

—oow >0 ¢ Ll »f— pow >0 o= s
S>30l o0 a ] EN- ) <
333838 5882853338328 5852

— Depleted El Indeterminate — Inflated

FIGURE 2 Magnitude of mean monthly flow alteration by month, presented as the ratio of observed (stream gage data) to expected
(modelled natural), statewide and for each hydrologic region. Magnitude of flow alteration was only measured when and where observed flow
science for a changing world was classified as altered. Depleted bars represent observations <80% prediction interval for expected natural, indeterminate bars represent
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May
Jun T
JuI



https://public.tableau.com/views/California_Stream_Flow_Alteration/mean
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ronmental flow management (Grantham et al., 2014). The assess-

ment also indicates what conservation strategies might be most
important for restoring ecological health in the state’s rivers and

streams. For example, the data suggest that in the South Coast of
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California, understanding and mitigating the effects of inflated dis-

charge in the summer may be critical, while in the Sacramento

region, addressing the depletion of high flows might be crucial for
restoring ecological health to those streams (Yarnell et al., 2015).
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FIGURE 3 Patterns of flow alteration magnitude and frequency for mean monthly (a—c). annua masdimum {d-f) and annual minimum (g-)
flows. Alteration frequency is shown by symbol size and magnitude by colour intensity for flow depletion (2.d2) and inflation (b.eh). Gage
loctions with no alteration recorded are ako shown (cfi)




Hydrobiologia (2013) 719:383-425
DOI 10.1007/510750-012-1333-4

The effects of land use changes on streams and rivers
in mediterranean climates
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Fig. 2 Ilustration of relationships among land use, nutrient
concentrations, and benthic algal biomass (as chlorophyll
a concentration) for a med-river system. The data are from 14
sites in the Ventura River catchment, southem California, USA,
sampled in June 2008. Nutrient and chlarophyll data were log.-
transformed and proportion land use caver was arcsine square
root transformed before analyses. Equations, best-fit lines, md
overall # and P values from least-squares linear regression
analyses are shown on each panel. (Plotted from data in Klose
etal., 2009,2012)




Available online at www.sciencedirect.com

:clzucz@nln!er‘ LANDSCAPE

1000 4
URBAN PLANNING

ELSEVIER Landscape and Urban Planning 74 (2006) 125138

This article is also available online at:
www.elsevier.com/locate/landurbplan

Runoff (xlﬂ’ m’ y“)
g

The effects of watershed urbanization on the stream hydrology and 077, P <0001
- . . ~ . - - .05, B=0.13
riparian vegetation of Los Pefiasquitos Creek, California

Michael D. White®*, Keith A. Greer®

@ Conservation Biology Institute, 651 Cornish Drive, Encinitas, CA 92024, USA

Water Year
® City of San Diego, Multiple Species Canservation Program, 202 C Street, MS Sa, San Diego, CA 92101, USA

Received 27 April 2000; received in revised form 4 November 2004; accepted 9 November 2004 Fig. 4. Annual and dry-season runoff for 1965-2000 at the Los

Available online 1 January 2005 Pefiasquitos Creek gage. Runoff is plotted on a logarithmic scale.
Lines are values predicted by the linear regression equations of
1973-2000 data. R*: coefficient of determination; b: regression coef-
ficient; P: significance of regression coeflicient; B: back-transformed
regression coefficient.
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' Fig. 7. Aenal photographs of the Ranch House reach of Los Pefasquitos Creek from: 1928 (A), 1969 (B}, and 2000 (C), showmng changes in
';‘-é USGS channel characteristics and the distribution of riparian vegetation. (1) Ranch House buildings: (2A) sparsely vegetated, braided channel; (2B)
‘ narrow channel with riparian vegetation along the margins; (2C) narrow channel with dense riparian vegetation.
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Effects of Urbanization on the Distribution and
Abundance of Amphibians and Invasive Species in
Southern California Streams

(4]
g
n

B
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SETH P. D. RILEY,*}+} GARY T. BUSTEED,* LEE B. KATS, THOMAS L. VANDERGON, {
LENA E S. LEE,* ROSI G. DAGIT,$ JACOB L. KERBY,*$t1 ROBERT N. FISHER,§
AND RAYMOND M. SAUVAJOT*

habitat segments that are runs (%)
n w
8 8
i :

Table 1. of native i aquatic species in streams in the Santa Monica Mountains and Simi Hills, California.

Native species” Introduced species”
Stream Area developed (%)°  TATO  HYCA ~ BUBO  HYRE  GRAY  RACA  exotic fishes

# > 8% urbanization

T T T T
Lang Ranch, north 0.00 10 20 30 40
;’-ﬁ;ﬂ;"é‘;ﬁ;’,‘“’" 8j3? * amount of urbanization in watershed (%)
Sullivan Canyon 0.17
Big Sycamote Canyon 0.26
0.70
071
075
Rustic Canyon 145
Solstice Canyon 207
Cold Creek, upper 255
Corral Canyon 291
Arroyo Sequit 3.38
Ramirez Canyon 3.46
Serrano Canyon 399
Trancas Canyon 4.06
Deer Creek 4.58
Carlisle Canyon 5.88
Zuma Canyon 6.69
Newton Canyon 6.84
Tuna Canyon 6.89
Cheeseboro Canyon 7.68

4

percent sensitive EPT species
(square-root transformation)
2

MMM M MM MM
R R R R R ]

Triunfo Canyon

Old Topanga Canyon

Lang Ranch, south

Topanga Canyon, Upper

Las Virgenes, south

Cold Creek, Lower

Topanga Canyon, Lower

Lower Malibu Creek

Erbes

Liberty Canyon g

Medea Creck, notth : X
Lindero Canyon

Medea Creck, South X

.

10 20 30

amount of urbanization in watershed (%)

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

“ Development includes industrial, commercial, residential, transportation, and floodway areas. Streams in watersheds with >8% development
p, are classified as urban.
LR TH R Tl OR | 0 Apbreviations: TATO, Taricha torosa; HYCA, Hyla cadaverina; HYRE, Hyla regilla; BUBO, Bufo boreas; CRAY, crayjish, Procambarus clarkii; RACA,
Rana catesbeiana.
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Natural streams

ARROYO SOLSTICE LINDERO
SEQUIT

Figure 3. Schemaiic representation of babitat diversity
(runs, riffles, and pools) in two urban and two
natural streams in the Santa Monica Mountains and
Simi Hills of sontbern California. The reciangie with
an X on Lindero Creek represenis a culvert.
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Fig 2. Modeled potential distribution of the arroyo toad in California. This pi
the modeled potentialdistibution of the arroyo toad in streams and siream side areasof southwestern
Calfornia. Input data for the model indluded p stable, long-term
oil, and climate. The Random Forests
algorithm was used to develop the model, from whloh we predicted the probability of arroyo toad presence
throughout our study area. The model performed well, with an Area Under the Receiver Operating Curve of
0.957 and a True Skill Statistic of 0.809. The lowest modeled probability of arroyo toad presence for asite
known to have arroyo toads was 0.435. Sites with modeled probability of presence lower than this value were
designated as not habitat (blue) andsites with probabilties of presence greaterthan or equal to this value
were designated as habitat (yellow). Based on this model, of our 46,305 sample units, arroyo toads were

Fig 4. Comparison of two models of the distribution of the California.
This map was derived from two models for the i of the slmyn toad i California. Both
models focused on st nd ide arcas, and used ictor variables

izi cts of sol, \ . The firstmodel (pﬂlsmlsl model) only used those
predictor vari nd i i that may be suitable for the species based on intrinsic
characteristics of the landscape. The seoond model current mode) also integrated more dynarmic variables
associated with current land cover conditions, and was designed to identiy sites that may be suitabls for the
species, ints of land cover istics. This map represents the differences in predictions
among the twomodels: black areas represent sites for which prediction of habitat did not change from the
potentia to the current model; blue represents sites precicted as potential butnot cument habitat, and yellow
represents sites predicted as cument but not

predicted to occur in 14.37%.
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Orange dots:
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Monitoring Assessment & Research Unit

California Water Quality Control Board — San
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