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The Mighty Rio Grande —
The Centerpiece of American Southwest Folklore
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New York Times this week:

“The Rio Grande is Dying, Does
Anybody Care?”
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Recent literature on
the impacts of
climate change on
western water

ESA CENTENNIAL PAPER
, pp. 206

Ecological Applications,
© 2015 by the Ecological

Western water and climate change

MicrAEL DerTiNGER, " BRADLEY UDALL,> AND ARIS GEORGAKAK(

ogical Survey, Scripps Institution of Oceanography, La Jolla, ifornia 92037 USA
olorado Water Institute, Colorado State Unive Boulder, Colorado 80523 USA

hnology, Atlanta, Georgia 30332 USA

ern United States is a region long defined by water challenges. Climate
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change impacts expected @
and rising sea levels.

If climate change is the shark, then water is its teeth.
—Paul Dickinson, CEO of Carbon Disclosure Project

INTRODUCTION

The western United States has always been a nexus of
great opportunity and great challenge for the Nation.
The region is notable for burgeoning human settlements
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pivotal role in its development, so that, to al
unmatched elsewhere, water has been a limiting factor in
and ho

large its settlements ha rown, 4 i character
and survival of many of its natural landscapes. And
now, like so much of the Earth, social and natural
conditions in the western United States are changing
rapidly due to a variety of influences, including its long
history of recurrent and droughts, floods, water-
quality contamination, environmental degradation and
endangered species, strong competition for the often
limited water supplies that exist among a diverse set of
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A highly variable system....
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Differences in forecast information in
different regions of the country

NOAA River
Forecast
Centers
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Information available from NOAA River
Forecast Centers
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Water Year 2016 year-in-review webinar - November 15th, 1pm MDT - Register here: Read More...

Most recent presentations of Water Supply Briefings can be found here: Read Mor:
CBRFC email list Read More...
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Have we experienced “flash drought”?

Greenwire

DROUGHT:

'Across most of the West, snowpack isn't just low -- it's gone'

8cott Streater, ERE reporter
Published: Friday, May 8. 2015

Higher temperatures have already melted most of the mountain snowpack across the West,
according to a sobering new report from the Department of Agriculture that wamns this could lead
to water supply shortfalls this summer.
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How do we use this science on
drought forecasting?
And when do we need the
information
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Early (January — February) Forecast
Related Decisions by Reclamation

"The Bureau that Changed the West"
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How much water do we need to acquire for
endangered species?

Rio Grande Silvery Minnow

Bp' , 8 ¥

« Spring Pulse to support
minnow spawning, floodplain
connection, riparian health,

and nutrient exchange. .‘ \
« Lease of water for \ ‘

Reclamation's supplemental \ A

water program to support

summertime flows. RECILAMATION
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Example of additional flexibility:
2015 El Vado Operations

USGS 08285500 RIO CHAMA BELOW EL VADO DAM, NM

USGS 08330000 RIO GRANDE AT ALBUQUERQUE, NM

Water stored under
March 24 resolution,
subsequently
released May 20 —
29 to support spring

pulse RECLAMATION




How much water can we save to meet the
heeds of the Middle Rio Grande Pueblos’ Prior
& Paramount Water Rights?

Can be stored even under Rio = _- / e

Grande Compact Storage A p AR T

Restrictions (Article VII) Sl / g VR N
NN



When should we store in El Vado Reservoir to
maximize storage but still maintain flood storage
capacity until end of runoff period?

El Vado Reservoir, near Chama, NM

il g ey P <

B

R R,

RE



What will be our staffing needs for river
monitoring and for supplemental
pumping from drains?
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How much we will be able to allocate to
Reclamation’s San Juan-Chama Project

Contractors?
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State of New Mexico:
What will be our delivery obligations under
the Rio Grande Compact, and when should we
make deliveries
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Municipalities (Albuquerque, Santa Fe...)

Wil there be sufficient — - —— ———
carriage water to allow f*’"‘“ .
diversion of drinking water s mﬁ
from the Rio Grande? ey R R R

» How much of the year will the ‘& =i = s o0 0 =70
city be reliant on S Galpe TR i
groundwater?

 How much surface water will
the city need to set aside to
make up for past impacts of || | m—
groundwater pumping? - D N

« Will there be sufficient water o
to store any relinquishment
credits under the Rio Grande
Compact?
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Irrigation District (Middle Rio Grande Conservancy District

How much water can we
store before we enter
Compact Storage
Restrictions — for Pueblos
and for non-Indians?

Will we be able to store
Compact relinquishment
water?

Should we Implement water
bank for farmers who have
sold their water rights?

Isleta Diversion Structure



Farmers

* Will there be
sufficient water for a
full season?

 What should we
plant?

* Note — in the Middle
Rio Grande, almost
all farming is alfalfa
or native pasture. |
postulate that this is
largely due to the
unreliability of the

supply.
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Fish & Wildlife Service

* “Incidental Take”
allowance for
silvery minnow

 Staffing needs for
MINNOW rescue In
locations where
the river dries.
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Recreation Industry

Will there be water
for rafting? Fishing?
What will be our

THE REC ERARDE - IATS, B& gtaffing requirements
for guides?
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Are these New Mexico forests sustainable?
Are they resilient? What is the difference?

X
A
Photo: Mason Cummings.

dbarmon/Flickr

Is resilience always a good thing?
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Resilience

The capacity of a system to
absorb a spectrum of
disturbances and reorganize
so as to retain essentially
the same function, structure,
and feedbacks—to have the
same identity (Walker and
Salt 2012).
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Or at Tigger says —
“how well we bounce”!

or how high

you climb but

how well

you bounce.
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And why do we hear so much about resilience these days?

Stationarity Is Dead:
Whither Water Management?

€0, Milly* Jufie Betamcourt Matin falknamark. Robert M. Hirsch,* Dhiguiow W.
Kuadrowica! Desnis P Lacsmamaioc’ Rons i J Swatier’

undermines a
basic assumption

._ o
new paradigm

for a world of
§ continual
| change.

Stationarity assumes that the
statistical properties of
hydrologic variables in future
time periods will be similar to
past time periods
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Systems are dynamic, constantly changing.

Successful aspen establishments will require stronger, Northern New Mexico Forest uplands are a mature pine

more effective management of species that browse on dominated landscape. This forms a natural reservoirs
that captures snow during the winter and releases the

moisture as runoff in the spring and summer.
' AL

| ;_soll‘datlon‘ . The adaptive

0y cycle of a

healthy, resilient
system.

aspen seedlings and bark.

T

R

Forest fires are a part of the adaptive cycle, clearing
the way for emerging growth and continuing this

RECLAMATION




Thinking in socio-ecological systems...

Governance
System

< ¥ ln#emationald
e 3 reaties an
%32 interstate
Qﬂ Compacts
. * Tribal agreements
“-‘f and treaties

- « Water Right
Resource B

* River \ /
= . Endangered

ARy “Pecies Interactions

* El Vado Reservoir

* Bosque and
Upland forests

SN+ Agricultural
= systems

Outcomes
Conservation and Social Indicators

Humans are part of ecological systems, and ecological
components are part of human systems, with numerous
components that are interlinked and interdependent.



Panarchy — thinking across scales...

And the

systems are
interlinked

across scales.

Focal Scale:
Rio Grande
Upland Forests




What makes Rio Grande Upland Forests vulnerable to
disturbance?

Exposure: The resource and
the change it is experiencing.
@ Temperature increase,

@ Decrease in snowpack,

@ Loss of soil moisture.

Sensitivity — How a resource fares
when exposed to change.

Sensitivity is affected by: LR | > (D> édapt'."e_
Ol D apacity:
@Forest overgrowth, How the system is ablo

to anticipate, respond,

@ Moisture-stress of trees. a AD : cope, and recover

Adaptive Capacity — How the
system is able to anticipate,
respond, cope and recover.
@Ecological diversity,
@ Available seed sources,
@Patchiness.
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Rio Grande Upland Forests

1. Context 2. Disturbance 3. Resilience 4. Reaction to disturbance

Rio Grande Upland Forest ~ Event that might or mightnot Wil that disturbance Maintain the same system or transform a
result in crossing a threshold  cross over a threshold? new system with different structure and
function (e.g., cope, recover, learn)
-

- Disturbanc

Adaptive
capacity

Resilience of Resilience to
what? what?
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Transformation!

Successful aspen establishments will require stronger, Northern New Mexico Forest uplands are a mature pine

more effective management of species that browse on dominated landscape. This forms a natural reservoirs

aspen seedlings and bark. that captures snow during the winter and releases the
moisture as runoff in the spring and summer.

(L muammw

Successional forest has grown over many years. Forest fires are a part of the adaptive cycle, clearing
the way for emerging growth and continuing this

adaptive cycle.

Creatl

New system with
new adaptive cycle

RECLAMATION



Transformation!
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