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Why the Research is Important
The quality of aquatic, riparian (near-stream area), and 
meadow ecosystems is directly related to the healthy con- 
dition of nearby uplands in their watershed. Ecosystems 
are the combination of living and nonliving things de- 
pendent upon each other to survive. Forest Service sci-
entists believe that these ecosystems are the most altered 
and impaired habitats of the Sierra Nevada primaily 

because of dams and diversions, overgrazing, roads, 
logging, and physical alteration that occurred in prior 
decades. However, no long-term experimental watershed 
studies exist in the southern Sierra Nevada to guide future 
land management. Work began on the Kings River Experi-
mental Watersheds (KREW) in 2000 with data collection 
starting in October 2002.

Goals
•	 Measure	the	range	of	low	and	high	values	for	selected	

characteristics of stream ecosystems and their 
associated watersheds.

•	 Provide	an	instrumented	research	site	to	evaluate	
stresses to forests from air pollution and climate 
change and to support computer modeling.

•	 Evaluate	the	effects	of	forest	management	for	
ecological restoration (prescribed fire, mechanical 
thinning, and tree harvesting).

•	 Maintain	a	patchwork	of	vegetation	types	and	ages	
that mimic, to the extent possible, the historical 
distribution of vegetation resulting from frequent, low-
intensity fires common before European settlement of 
the West.

Some Questions to be Answered for 
Forest Managers
•	 What	is	the	effect	of	fire	and	fuel	reduction	treatments	

(i.e., thinning of trees) on the riparian and stream 
physical, chemical, and biological conditions?

•	 Does	the	use	of	prescribed	fire	increase	or	decrease	the	
rate of soil erosion (long term versus short term) and 
affect	soil	health	and	productivity?

•	 How	adequate	and	effective	are	current	stream	buffers	
(areas on both sides of a stream with restricted uses) at 
protecting aquatic ecosystems?
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Additional Information
For further information about the project please visit 
KREW on the Web at: http://www.fs.fed.us/psw/programs/
snrc/water/kingsriver

Additionally, streamflow and precipitation data for KREW 
can be found online at: http://lterweb.forestry.oregonstate.
edu/climhy/plot.pl

National Science Foundation, Southern Sierra Critical 
Zone Observatory https://snri.ucmerced.edu/CZO

The	Forest	Service	of	the	U.S.	Department	of	Agriculture	is	dedicated	to	the	principle	of	multiple	use	management	of	the	Nation’s	forest	resources	for	sustained	
yields of wood, water, forage, wildlife, and recreation. Through forestry research, cooperation with the States and private forest owners, and management of the 
national forests and national grasslands, it strives—as directed by Congress—to provide increasingly greater service to a growing Nation.

The	U.S.	Department	of	Agriculture	(USDA)	prohibits	discrimination	in	all	its	programs	and	activities	on	the	basis	of	race,	color,	national	origin,	age,	disability, 
and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or 
part	of	an	individual’s	income	is	derived	from	any	public	assistance	program.	(Not	all	prohibited	bases	apply	to	all	programs.)	Persons	with	disabilities	who	require	
alternative	means	for	communication	of	program	information	(Braille,	large	print,	audiotape,	etc.)	should	contact	USDA’s	TARGET	Center	at	(202)	720-2600	(voice	
and	TDD).

To	file	a	complaint	of	discrimination	write	USDA,	Director,	Office	of	Civil	Rights,	1400	Independence	Avenue,	S.W.	Washington,	DC	20250-9410,	or	call	(800) 
795-3272	(voice)	or	(202)	720-6382	(TDD).	USDA	is	an	equal	opportunity	provider	and	employer.
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Technical Contacts
Dr.	Carolyn	Hunsaker,	Research	Ecologist	and 
Principal	Scientist
559-323-3211,	chunsaker@fs.fed.us

Matt	Stuemky,	GIS	and	Data	Specialist
559-323-3230,	mstuemky@fs.fed.us

Tom	Stratman,	Chemist
559-323-3213,	stratman@fs.fed.us

Collaboration and Funding
Research	collaboration	with	Southern	California	Edison,	U.S.	Geological	Survey	in	Sacramento,	University	of	Nevada	at	
Reno,	Colorado	State	University	at	Fort	Collins,	California	State	University	at	Fresno,	and	Pennsylvania	State	University

Funding	provided	by	CALFED	Watershed	Program	administered	by	the	California	State	Water	Resources	Control	
Board	grant	number	04-186-555,	National	Science	Foundation	funding	provided	to	University	of	California	at	Berkeley,	
Davis,	Irvine,	Merced,	and	Santa	Barbara

Stream at Bull Creek site.

Timber harvest. Prescribed fire. Treated forest.



Location
The KREW is located on the headwaters of the Kings 
River that drains into the Central Valley of California 
and is part of the Kings River Sustainable Forest Eco-
system	Project,	Sierra	National	Forest.	The	Kings	River	
Project	(150,000	acres	or	60	750	ha)	was	implemented	
in	1994	as	a	joint	effort	of	the	Pacific	Southwest	Region	
(Sierra	National	Forest	and	High	Sierra	Ranger	District),	
the	Pacific	Southwest	Research	Station,	and	Southern	
California Edison.

Methods and Design
Two	sites	are	instrumented	with	four	watersheds	each:	
the	Providence	site	between	4,900	and	6,800	feet	(ap- 
proximately	1,500	and	2,100	meters)	elevation	and	the	
Bull	site	between	6,700	and	8,200	feet	(approximately	
2,000	and	2,500	meters).	They	both	contain	mixed- 
conifer	forest.	Watersheds	range	in	size	from	100	to	
300	acres	(40	to	120	ha);	a	size	that	can	be	consistently	
treated.

Data	are	being	gathered	for	a	6-year	reference	period	
after which fire and mechanical thinning treatments will 
be applied. After the treatments, data will be gathered for 
at	least	5	years	to	evaluate	change.	Each	site	has	a	control	
watershed that receives no treatments, a watershed that 
is burned, a watershed that is thinned, and a watershed 
that is both burned and thinned. We are interested in 
evaluating the integrated condition of the streams and 
their associated watersheds (i.e., physical, chemical, and 
biological characteristics).

•	 Physical	measurements	include	upland	erosion,	
turbidity (suspended sediment), stream temperature, 
streamflow, channel characteristics, and weather 
conditions.

•	 Chemical measurements for stream water, shallow 
soil water, precipitation, and snowmelt include 
nitrate, ammonium, and phosphate (primary 
biological	nutrients);	chloride;	sulfate;	calcium;	
magnesium;	potassium;	sodium;	pH;	and	electrical	
conductivity.

•	 Biological measurements include stream invertebrates 
(like dragonflies and mayflies), algae, and riparian 
and upland vegetation (herbs, shrubs, and trees). 
Yosemite toads are also being studied at the Bull 
Creek site.

Baseline	data	were	collected	starting	1	October	2002	for	
the	Providence	site	and	1	October	2003	for	the	Bull	site.	
Two	weather	stations	are	installed	and	operating	at	each	
site. Streamflow, turbidity, temperature and weather data 
are	collected	every	15	minutes.	These	data	are	transmitted	
using Forest Service radios from field sites to computers 
in	the	Fresno	office.	Vegetation	and	soil	data	were	col-
lected	for	the	first	time	in	2003.	Yearly	measurements	of	
chemistry are made for shallow soil water and precipita-
tion	at	460	points	in	the	eight	watersheds;	vegetation	and	
physical soil measurements are made at a subset of these 
points. Stream and snowmelt chemistry are done every 2 
weeks.	Measurements	of	soil	erosion	from	upland	slopes	
and	roads	were	started	in	2003.
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