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@ Mixture of cattail marsh and shallow,

open water
@ Habitat for waterfowl, shorebirds,
migratory birds, fish
@ Habitat for species at risk
 Yuma Clapper Rail
[+ Least Bittern
'« Black Rail
Vlrglnla Rail
Desert Pupf:sh M,

@ Mezcla de cattail marismas ,
someras Yy aguas abiertas

@ Habitat para aves acuaticas,
playeras, migratorias y peces

@ Habitat para especies amenazadas

y en peligro

Palmoteador de Yuma

Avetoro Minimo
Cachorrito del desierto

Cienega de Santa Clara
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What do we already know?

1. The Ciénega de Santa Clara is an
ecologically important wetland.

Habitat for endangered species,
listed in both US and Mexico
Migratory birds
Resident shorebirds

e Ecotourism

Blosphere Reserve

Que sabemosya?

1. La Ciénega de Santa Clara es un
| humedal ecoldgicamente importante.
.« Es habitat para-especies en peligro,
! listadas por los E.U. y MeX|co
L\ ° Aves migratorias
& - Ecoturismo
" Reserva de la Biosfera



What do we already know? ¢Que sabemos ya?
2. Growth of cattail (Typha domlngen3|s) decreases as sallnlty increases.
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2. Crecimiento de cattail (Typha domingensis) disminuye conforme la salinidad se incrementa

Kimberly Baeza, 2011. WRRC Yuma meeting
Glenn et al., 1995. Aquatic Botany 52: 175-191.
Beare and Zedler, 1987. Estuaries and Coasts 10: 165-170



What do we already know?
3. Yuma Clapper Rail
(Rallus longirostris yumanesis), an
endangered species in both the US and
Mexico, likes cattail marsh for nesting.
Largest population (75%) is in Ciénega
de Santa Clara.

3. Palmoteador de Yuma

(Rallus longirostris yumanesis), una

especie en peligrotanto en EUYy

México, le gusta el cattail marsh para la

anidacion. La poblacion mas grande

(75%) se localiza en la Ciénega de Santa

Clara.

* Hinojosa-Huerta et al., 2001, Journal of Arid
Environments 49: 171-182.

Conway et al., 2010. Ecological Applications 20:
2024-2035.
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Image: F. Zamora Sonoran Institute, 2011
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What do we already DR o ) |
know? . 5 45 A A Al |
« Upper, vegetated TR NS REGY | &y |
basin (Ciénega de ke FATas e RS - | |
Santa Clara) salinity |
<6 ppt; 574 b . |
 Lower, unvegetated S| SN | | |
basin (Santa Clara o o B N R -

Slough) > 6 ppt S ] | | |
W—FlDoctor | |-
| 5
: L8, APIINGS |

¢, Que sabemos ya?
« Cuenca superior con NS
vegetacion (Ciénega
de Santa Clara)
salinidad <6 ppt; §i
« Cuenca baja sin |
vegetacion (Santa ; ' =
Clara Slough) > 6 ppt |

R Cower |
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Ciénega de Santa Clara

Schematic Water Budget
4 d D
D
d
Evapotranspiration _
d Evaporation
Bypass Drain/
MODE
D
\ Springs
o
—
N Tides
Riito
Upper basin Lower basin

Vegetated zone



What do we already know? ¢, Que sabemos ya?
5. Flow into the Ciénega varies through time (1977-2010)
5. Los flujos a la Ciénega varian a través del tiempo (1977-2010)

Wellton-Mohawk Bypass Drain
at Southern International Boundary
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Los datos de flujos en SIB para el 2010 son prelimiares 2010 SIB flow data are preliminary
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What do we already know? ¢, Que sabemos ya?
5. Flow into the Cienega varies through time (2000-2010)
5. Los flujos a la Ciénega varian a través del tiempo (2000-2010)

Wellton-Mohawk Bypass Drain at Southern International Boundary
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Los datos de flujos en SIB para el 2010 son prelimiares

2010 SIB flow data are preliminary



More what we already know:

Winter 2009-2010 canal dredging
From Nov. 2010 to August 2011: 30,000 acre-feet
of replacement water to be delivered to the
Bypass Drain/Riito and Ciénega (Minute 316)
April 4, 2010: Magnitude 7.2 earthquake on the
delta
May 3, 2010 to March 26, 2011: Pilot run, Yuma
Desalting Plant, ~30,000 acre-feet
0 Reduced flow to the Bypass Drain and
Ciénega
o Brine delivered to the Bypass Drain and
Ciénega
March 23-25, 2011: Widespread fire in Ciénega
de Santa Clara

What you should know:

A lot happened to the Ciénega de Santa Clara in
the past 24months.

A monitoring program, not an experiment.
Monitoring is not yet complete.

Mas sobre lo que ya sabemos:

De nov. 2010 a agosto 2011; 30,000 pies- acre de agua
de reemplazamiento es liberada por el Bypass Drain/
Riito y Ciénega (Minuta 316)
Abril 4, 2010: Terremoto con magnitud de 7.2 en el
delta
Mayo 3, 2010 a marzo 26, 2011: Operacion Piloto de
la Planta Desaladora de Yuma, ~30,000 acre-pie

o0 Reduccion del flujo al Bypass Drain y Ciénega

o0 Salmuera entregada al dren “Bypass” y Ciénega
Marzo 23-25, 2011: Incendio extensivo en la Ciénega
de Santa Clara

Que debe usted saber:

Muchas cosas sucedieron en la Ciénega de Santa
Clara en los ultimos 24meses.

Un programa de monitoreo, no un experimento.

El monitoreo no esta completo aun.



Ciénega monitoring: work to date  Monitoreo de la Cienega: trabajo efectuado

Instruments in the field, on-the-ground Instrumentos en el campo, en tierra-monitoreos e
monitoring, satellite images imagenes de satélite

* Inflows  Flujos

« Water quality « Calidad de agua

* Vegetation extent and quality « Extension y calidad de la vegetacion

e Marshbird surveys  Monitoreo de aves de marisma




Inflow to the Ciénega de Santa Clara, Jan 2010 — Mar 2011
Flujos en la Ciénega de Santa Clara, enero 2010 — marzo 2011

Bypass drain at Clenega "
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Jan 2010

Bypass Drain a major source
Different estimates of flow match
Riito Drain a minor source

Flow prior to YDP run unusually high
Some flow during YDP run unusually
high

2010 SIB flow data are preliminary

. YDP stops
operation

Jan 2011

*Principal fuente de agua, dren “Bypass”
*Diferentes estimaciones de flujos de
contraparte

*Dren “Riito” fuente menor

*Flujos antes de la operacion de YDP
inusualmente alto

*Algunos flujos durante la operacion YDP
inusualmente alto



Kilometers
Map created April 20, 2010
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Ciénega de Santa Clara
Water Quality - Sampling Sites

Equipment installed and parameters measured
A& HOBO - Water level and temperature

(=) None - measured with portable
multiparameter sonde

2 : : @ YSIB00LS - Temp, EC, Water level
ik @ YSIXLM - Temp, EC, Water level, DO, pH/ORP

Sampling points 14 and 15
are pending

Sampling site #9 - Riito Drain
is not shown




Inflow water quality: 2006-2011

TDS (mg/fl)
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Ciéenega de Santa Clara
Water Quality - Sampling Sites

; 323 g 18 R Sites 1,2 & 3, water
fzz 20 @ﬁdﬂ a .. depths approx 0.8m

Sites 1, 2 &3

Sampling points 14 and 15
are pending

e

Sampling site #2 - Riita Drain
is not shown

Kilomsters

Map created April 20, 2010 ‘f




Interior sites, 2006-2011 Sitios interiores, 2006-2011
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Scaled EVI
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Enhanced Vegetation Index — a
measure of photosynthetic activity

Enhanced Vegetation Index — una
medida de la actividad fotosintética



image, July 7, 2010

WVU



Vegetation “brown-up”, July 8, 2010




Status of Marshbirds
Binational Monitoring Program in the Ciénega de Santa Clara
January, 2011

Osvel Hinojosa-Huerta
Ricardo Guzman Olachea r O
Juan Butron Méndez
José Juan Butron Rodriguez

Alejandra Calvo Fonseca n a tl I r a

Pronatura Noroeste
San Luis Rio Colorado, Sonora, México noroeste






Protocol

Standardized Protocol for Monitoring
Marshbirds in North America

Two times per year: March and May

Based on statistical power analysis to
detect trends >3% per year

12 years of data: 1999-2010

1999-2002: CLRA and BLRA only

Protocolo estandarizado para el monitoreo
de aves de marismas en Norte America

Dos veces al aflo: marzo y mayo

Basado en analisis estadistico para detectar
tendencias>3% por ano.

12 afos de datos: 1999-2010

1999-2002: solo CLRA y BLRA




2010

Yuma Clapper Rail

S
~ ““*—w»q Black Ralil

L
‘7 -,
f ‘_\-\"\

Least Bittern



Densities of Yuma Clapper Rail, Ciénega Santa Clara 1999-2010
Densidades del Palmoteador de Yuma, Ciénega Santa Clara 1999-2010
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Detections of Yuma Clapper Rails in the Cienega de Santa Clara, 1999-2010
Presencia del Palmotaedor de Yuma en la Ciénega de Santa Clara, 1999-2010
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Photos by Sandra Dibble, San
Diego Union-Tribune
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2010-4-30




sLocalized flooding from liquefaction,
subsidence, tilting and breaks in levees.
sLocalized tidal flooding from subsidence.
sDamage to irrigation system.

Evacuation of Ejido Luis Encinas Johnson.
sLimited access to west side of Ciénega de
Santa Clara.

*The Cienega de Santa Clara did not drain.

e aames,
B e,

sLocalizacion de inundacion por licuefaccion,

subsidencia, desnivel y ruptura de diques.
eLocalizacion de inundacidén por mareas por
subsidencia.

Daflos al sitema de irrigacion.

sEvacuacion del Ejido Luis Encinas Johnson.
*Accceso limitado a la zona oeste de la Ciénega
de Santa Clara

La Ciénega de Santa Clara no dreno.



March 24, 2011. Images by Salvador Chavez, Pronatura




2011-3-16
TM Bands 1,4,5

S. Nelson 2011-4-17



2011-4-01
TM Bands 1,4,5

S. Nelson 2011-4-17



2011-4-17
TM Bands 1,4,5

S. Nelson 2011-4-17
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Quick recovery of vegetation, damage to monitoring gear, fish mortality
Recuperacion rapida de la vegetacion, dafos al equipo de monitor
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April 13, 2011, three weeks after fire

Abril 13, 2011, tres semanas después del incendio
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More what we already know: Mas sobre lo que ya sabemos:

*  Winter, 2009-2010 Canal dredging  Denov. 2010 a agosto 2011; 30,000 pies- acre de agua de
* Nov. 2010 to August 2011: 30,000 acre-feet of reemplazamiento es liberada por el Bypass Drain/ Riito y
replacement water to be delivered to the Bypass Ciénega (Minuta 316)
Drain/Riito and Ciénega (Minute 316) » Abril 4, 2010: Terremoto con magnitud de 7.2 en el delta
*  April 4, 2010: Magnitude 7.2 earthquake on the delta « Mayo 3, 2010 a marzo 26, 2011: Operacion Piloto de la Planta
 May 3, 2010 to March 26, 2011: Pilot run, Yuma Desaladora de Yuma, ~30,000 acre-pie
Desalting Plant, ~30,000 acre-feet 0 Reduccion del flujo al Bypass Drain y Ciénega
0 Reduced flow to the Bypass Drain and Ciénega o0 Brine delivered to the Bypass Drain y Ciénega
0 Brine delivered to the Bypass Drain and Ciénega « Marzo 23-25, 2011: Incendio extensivo en la Ciénega de Santa
e March 23-25, 2011: Widespread fire in Ciénega de Santa Clara
Clara
Que debe usted saber:
What you should know:  Muchas cosas sucedieron en la Ciénega de Santa
* Alot happened to the Ciénega de Santa Clara in Clara en los ultimos 24 meses.
the past 24 months. * Un programa de monitoreo, no un experimento.

* A monitoring program, not an experiment.

 Ecosistema resiliente a perturvaciones de corto plazo.

* Resilient ecosystem in the face of short-term * Respuestas a largo plazo aun no se conocen.
perturbations.  El monitoreo no esta completo aun.

* Longer-term responses not yet known.

* Monitoring is not yet complete.

* Need for continued monitoring




Ciénega de Santa Clara monitoring: Monitoreo de la Ciénega de Santa Clara:
Shared environments and Ambientes compartidos y cooperacion

international cooperation ~internacional
International agreements (IBWC treaty ~« Acuerdos internacionales (IBWC, minutas de

minutes) -
Internatlonal coope ion

Next steps:
«Continued monitoring
*Active management
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