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Oceanographic and geographic setting

F18.0

20 Y E
NOAA-1d NLSST SPLIT 2000/05/30 06:23:40 POT |

Sanctuary Quest 2002, NOAA/OER - itp: 0 L maphtm|

-17.5
F17.0
-16.5
r16.0
r15.5
r15.0
r14.5
-14.0
F13.5
F13.0
F12.5
r12.0
r11.5
r11.0

-10.5

-10.0

temperature (°C)

35°N

California Topography and

Geomorphic

Provinces

Lambert Conic Conformal Projection

Geomorphic province
boundary

International boundary
State boundary
Permanent river or canal
Intermittent river

City, state capital

City, pop. 1+ million

City, pop. %-1 million
Peak, elevation in meters

Lake or reservoir,
elevation in meters

To convert meters to feet, divide
the metric figure by 0.3048

Elevation above sea level

5000
140001 4000

8000 2000
4000 1000
2000 500
1000 250
599 100

200
0 0
- Depression
0

0
-5000
-10000
-15000

Feet
Meters

-2000
-4000
-6000

o— o

1 | |
50 100 150 200 250
Kilometers

J. S. Salonen 2007 - Created using Generic

Mapping Tools software (P. Wessel and
H. F. Smith) and SRTM30 Plus
topography data (J. J. Becker and
J.T. Sandwell). Geomorphic
provinces are presented
according to California
Geological Survey
Note 36



https://oceanexplorer.noaa.gov/explorations/02quest/background/upwelling/media/Fig2_map.html

Salmon conservation has been a challenge
for as long as California has been a state
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Mapping Vulnerabilities
to Climate Change

NOAA Fisheries assessed the vulnerability
PUBLISH  ABOUT  BROWSE of 33 population groups* of Pacific

salmon & steelhead to climate change

along the West Coast.
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Life history diversity in CV Chinook salmon
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Smolt-to-adult survival depends strongly on flow, but not on ocean measures
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Survival

Salmon survival in the river is a strong,
nonlinear function of flow
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Salmon survival in the Delta is related to predator distribution and physical
features that increase salmon vulnerability to predators
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Life history diversity in spring-run Chinook
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What can be done?

e Production () 1. Improve and restore access to diverse
and functional habitats

b: Hatchery Production (H)

. Filness (F) 2. Reform hatchery practices
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d: Climate Effect (C) 3: 1 and 2, and limit or mitigate GG
’\/\/\/\/\/\/\J emmissions
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Reintroduction: passage past permanent
barriers (Upper Sacramento R.)
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Improving water management

Distance Downstream

Conserve cold water for fish: 46% mortality
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Floodplain restoration
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https://www.buttecounty.net/wrcdocs/WC/Agenda/140903/WCAgenda140903item5.pdf

Reintroduction: dam removal on Klamath River
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California Hatchery Review Report

California Hatchery Scientific Review Group
June 2012
https://swfsc-publications.fisheries.noaa.gov/publications/CR/2012/2012California.pdf

14 findings and recommendations (here are 4):

» Serious loss and degradation of habitat limits natural production
of salmon and steelhead in California

+ Off-site releases promote unacceptable levels of straying

* Marking/tagging programs are needed for real-time identification
of all hatchery-origin Chinook salmon returning to hatchery
facilities

» Harvest management of Sacramento River Fall Chinook should
account for the productivity of naturally-spawning adults



global average surface temperature change projections
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According to model projections, if we reduce greenhouse gas emissions, there will be about a degree of warming over this century (the purple line). If we do not
reduce greenhouse gases as much, Earth will warm much more (orange line). The area around the lines indicates the range of model results from these two
scenarios. Credit: L.S. Gardiner/lUCAR with IPCC (2013) data






Historical range of
chinook salmon in
California and
southern Oregon

Data for California are primarily from Yoshiyama et al. 2001, Titus et al. in
press., and Jones 2001.
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Predation Mortality
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Environmentally driven mortality modulated by
predator distribution, population and diet
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Cold water for yearlings in the climate future
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