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Watershed dynamics in New Mexico

New Mexico has a diversity of ecological conditions, today, |
will address several major dynamics of watersheds and the
management to improve water quality and quantity

Forested regions Northern NM, Acequia regions Southern Desert regions
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Watershed Dynamics in Forested Regions

Land use management,
co2, fire suppression

Woody plant expansion

!

!

Reduced
understory
herbaceous
vegetation

cover

Increased
fuel loads
leading to
increased
fire severity
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Alters the hydrology cycle
(-) Infiltration reduction
(+) Erosion increases

(+) Sediment increases

Issue: Woody plant
encroachment into
grasslands and savannas
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Understory vegetation and runoff response to thinning
of a pinon-juniper woodland: Santa Fe Ranch

Study on 3 watersheds paired with 3 The average of herbage production from
control watersheds (untreated) unthinned and thinned pinon-juniper

woodland in 5 and 10 years post-treatment
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Results: 1) Thinning increased grass cover, Il) In this area with low
precipitation levels, did not have significant effect on annual runoffl-2,
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2. Amalki, Y., Fernald, A., Cibils, A., Cram, D., Ochoa, C.G., Steiner, R.L., 2015. Understory vegetation and soil e I

moisture response to thinning pindn-juniper woodlands. New Mexico State University.



Santa Fe Ranch and similar study results for
stakeholder goals to increase downstream water yield

In order to detect increase in water yield, a high amount of precipitation
IS needed. No water yield increases below 18™ annual precipitation.
The precipitation is too low to increase water yield by clearing trees3+4.

Managing ponderosa forests for water yield and water quality: Water
yield increase occurs in spring fwhen least needed); Usually need to
remove more than 50% of basal area to increase water yield; Even with
100% tree removal, water yield will temporarily increase by 25%
maximum or much less34.

In general, forest clearing has many benefits, but studies are not
ﬁﬂupporyng the strategy an easy source of lots of water for New
exico.

A
3. MacDonald, L.H., Stednick, J.D., 2003. Forests and Water: A State-of-the-Art Review for g@g
Colorado. Chapter2. PPT 7-9. CWRRI Complet. Rep. 65. Lrw mixico
4. Fernald, A.. Watershed Management Presentation RGSC 318/518. New Mexico State University. RESEARCH INSTITUTE




Runoff and sediment yield in areas subjected to
four different forest thinning operations in a
northern New Mexico mixed-conifer forest near Mora

Time to peak runoff means during wet runs from treatments by location by year interaction
. H effect in a New Mexico forest near Mora, New Mexico. Lowercase letters represent the compar-
StU d y . Eﬁ:e Ct Of fO u I d Iﬁe re nt ison among treatments within each location by year combinations. Means followed by same

fOI’eSt thlnnlng OperathnS On letters were not significantly different at 0.05 level.
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forest. Journal of Soil and Water Conservation.



Simulated browsing and soil-plant water
dynamics in relation to sapling size and density:
Corona — Savanna ecosystem

Treatment
Hetheddeh | | singe cipping i | Single clpping n | | Contol
year year 1 years 1 and 2
S Small Sapling | | Small Sapling Small Sapling Small Sapling
ize
Large Sapling | | Large Sapling Large Sapling Large Sapling
Sparse Sapling| | Sparse Sapling Sparse Sapling Sparse Sapling
Patches
Dense Sapling | | Dense Sapling Dense Sapling Dense Sapling

Study to determine how different
types of thinning effect soil
moisture and understory. Study
is still running, with initial results
indicating:

1) Simulated browsing (sapling
defoliation) frees up (retains)
detectable amounts of soil
moisture, which results in
increased runoff, increased
understory growth, and new
seedling establishment.

2) The effects of defoliation are
contingent on sapling size
and stand density.
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COLLEGE OF AGRICULTURAL, CONSUMER AND ENVIRONMENTAL SCIENCES

Assessment of Postfire Debris-flow Hazards,
La Jara Watershed, North-central New Mexico

Douglas 5. Cram, Robert Sabie, Jr.,, Samuel T. Smallidge,
and Nicholas K. Ashcroft!

Agricultural Experiment Station * Cooperative Extension Service * RITF-86

E':_..__

https://aces.nmsu.edu/pubs/_ritf/RITF86/welcome.html

Research on the
potential hazards
of a wildfire

The community of La Jara, New
Mexico, relies on perennial surface
water from the La Jara Watershed for
drinking and irrigation. The
community’s drinking water treatment
infrastructure is located just one half-
mile from the base of this watershed in
the direct path of a potential debris
flow.

Results found that if there ever were a
wildfire a high probability of a debris
flow even with a common rain event
due to the current fuel load. Reduction
treatments, such as thinning followed
by prescribed fire and so-called “fire
use for resource benefit,” have been
shown to reduce subsequent fire
severity, thereby reducing the
potential for damaging postfire debris

flows.
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Acequias of the
Southwestern United States:

Elements of Resilience in a
Coupled Natural Human System

AGRICULTURAL EXPERIMENT STATION ¢« RESEARCH REPORT 796

. Compiled by
Adrienne Rosenberg,
- editor, and

Steve Guldan,

Sam Fernald,

and José Rivera,

assistant editors

College of Agricultural, Consumer

and Environmental Sciences
New Mexico State University
aces.nmsu.edu/pubs

https://aces.nmsu.edu/pubs/research/water/RR796/welcome

Acequia irrigation
system clues to
water resilience

Dr. Fernald presented

results of NM WRRI

research on Acequias at
the August 121" WNRC

meeting
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Acequias perform the function of floodplains,
storing and conveying water slowly

The farmers spread
flow across the
floodplain fields, where
it infiltrates into the saill,
is stored and released
slowly to the river, as
well as recharges o ,
groundwater, which ~ EESEs -7-Valley Bottom

also contributes to e MRS
surface flow e eV ey.Jn-....l_;g,a il
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Acequias delay spring runoff that is projected to
be earlier in the year

Acequias mimic snowpacks, they perform the same delay function by
storing water and releasing it slowly

That delay can help offset some of the effects of climate change,
which result in snowpack melting earlier
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One result of protecting Acequiasis the protection
of surface water flows for downstream users

~60%
Alcalde Valley - over 1,000 acres of Increase In
non-irrigated lands in 1935 non-irrigated
(fallowed)
lands over
/79 years

Non-irrigated lands

Alcalde Valley - over 1,600 acres of

non-irrigated lands in 2014
Sabie et. al. 2018, NM WRRI

== Rio Grande Basin
. hydrologic region 13b
(HR13b)

£ : New Mexico I NM
Sabie, R., A. Fernald, and M. Gay. 2018, Estimating land cover for three acequia-irrigated valleys in New _6M USN'II:/EB;IT]::

Mexico using historical aerial imagery between 1935 and 2014. The Southwestern Geographer 21:36-56. RESEARCH INSTITUTE
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Watershed Dynamics in Southern Desert Regions
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Hatch and
Mesilla Valley
Watershed
Planning Process

Preliminary identified issues by
stakeholders:

1) Increasing erosion and
flooding from degraded
upper watersheds

2) Water scarcity and aquifer
depletion

3) Urban development in
arroyo flow zones

4) Increase coordination to
achieve goals and reduce
conflict

5) Coordinated watershed
planning efforts in the
National Monument
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Management to
spread and slow

Drought, higher flow UnderStand
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» Maxwell, C. M., A. G. Fernald, D. Cadol, A. M. Faist, and J. P. King. 2021. Managing flood flow =|€"l= NM
connectivity to landscapes to build buffering capacity to disturbances: An ecohydrologic modeling =|"|~—_= el < TATE
framework for drylands. Journal of Environmental Management 278:111486. K‘ég‘gﬁ; Cﬁfﬁﬁ;’?ﬁé DNIVERSITY
* Opperman, J. J., R. Luster, B. A. McKenney, M. Roberts, and A. W. Meadows. 2010. Ecologically - WATER & CONm
functional floodplains: connectivity, flow regime, and scale. JAWRA Journal of the American Water 4 “_‘J”',_' i 15
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On scale of restoration practices -
| pllot pro;ect to quantlfy effects
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On watershed scales, we synthesize
complex ecosystem characteristics

Tool developed to identify best locations
for spreading flow and how much

The Rincon restoration is needed to achieve goals

Arroyo
watershed in Topographic indicators
the Hatch .
Valley — . \l/JVpgtretaan f:jor? erosion
1 i . idest floodplains
35.5q. mi « Channel depth < 3.5’
* Low slope areas with flow
Priority Ranking
Jenks classification (top 4 of Soil indicators

8 classes)

I 78% - 94%

B 70% - 77%
61% - 69%
52% - 60%

Not shown, no priority
(1% - 51%)

« High infiltration capacity
« Soil available water storage capacity (AWS)
that supports vegetation

Flow indicators
« Volume

* Frequency
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Maxwell, C. M., A. G. Fernald, D. Cadol, A. M. Faist, and J. P. King. 2021 draft. Managing the buffering capacity of il ‘ R .’
dryland watersheds using vegetation pattern indicators: An ecohydrologic modeling framework to predict the “a - i
effects of connecting flood flow to the landscape. Target journal: Journal of Environmental Management. s
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On regional scales, we collaboratively
develop critical understandings and evidence
to inform management of the watershed

economy - production -
labor - wages non-ag

ﬂopulation \
agriculture hydrology

We work collaboratively with land
and water managers and the larger
community to understand their

visions and challenges.

We test the ability of strategies to

achieve these visions usin

customized models that in?egrate

the best science and data:

« Dynamic Statewide Water
Budget Model results

» Regional unique dynamics
« Socio-economic factors
Initial modeling has estimated

strategies of flow mangg%ement

that can reduce upland tlow

energy and maintain enough flows

for valley aquifer recharge.
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Thank you!

Water and Natural Resources Committee 9/7/2021
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