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When was the first “protection forest” established in Switzerland? 1342

Sir Deitrich Brandis, Gifford Pinchot, 1897, Germany
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“Forests on critical watersheds

should be owned by the public
for their protective value.”

Henry Graves
Chief, USFS
1910-1920

Paul K. Barten, Ph.D., Professor, University of Massachusetts Amherst

Craftsbury Common, Vermont — May 23, 20170
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P olEst Baril) = (O Qo + Qadl)
A (Ssoi + Ssnow * Seiomass * Stakes

+

SSTREAMS Ly SWETLANDS) SiEe =0
...terrain, , flow routing, energy
balance, inter-annual variability of climate

Wolf River, Menominee Reservation, Wi

Dr. Emery Boose
Senior Investigator
Information Manager
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Nelson Brook Weir: 1 October-30 November 2009 ...15 minute interval data

Recession limb
/ (Soil and terrain characteristics)

SRS RS SRS SRS SRS
SN NN NN NN LY

ARG AR AGRAGRAGE
’\/5 ’\/i ’\/i ’W/i ’1/! ’\/! ’\/i ’\/5 ’\/i >

01 -1 10 100 1000 1000 P S S S SR S S SR S + + ettt
Pressure Head b [kPa] SO SS S PP P PP LIPS
T S g g g g R A R S PR A
A A R I R A R A A S A S S G S A R S o
S EFFFSF LS FFLES S E S LSS E LSS F S

5/23/2017

Nelson Brook Weir: 7 April-7 June 2010 ...15 minute interval data
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Soil = Plant — Atmosphere Continuum

Atmosphere

Forest
N
Tree
N
Leaf
N
Stomata

N
Xylem &

Spencer Woodlot
Soil = Conway, MaSs.

5/23/2017

Streamflow is the water balance residual (Q = P — ET)

Limited inter-annual variation of ET... ..Q < P
Soil moisture storage the principal “reservoir”
Trees are very efficient at extracting water from soil

...A biomass, LAI, canopy density, species, etc.
T 2 it L

¥ P-ET-QAS=0

Zone of Accumulation
..Impeding Horizon

| White Spruce
4 Northern Québec

RGN
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Dormant Season e Uity Growing Season ‘
19

 Profile Curvature | Side Elevation View

Concave Planar

Hydraulic Gradient (L to R)
¢ Increasing
¢ Decreasing
¢ ~Constant
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Effects on spatial scale on streamflow regime?
(forested watersheds)

USGS 01174500
EAST BRANCH SWIFT RIVER
NEAR HARDWICK, MA

1937 to present

Assume:
¢ Same soil
* Same elevation change

Which combination of plan
and profile curvature would
produce the...

at the
base of the slope? ...why?

at the base
of the slope? ...why?
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Mean daily discharge (mm/day)
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—Nelson Brook - Harvard Forest
—East Branch Swift River - USGS
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Potential effects of climate change on streamflow regime?

[GCMs forecast warmer, wetter conditions in New England]
=
Timing and duration of [relative to 30-year “Normals”]?
1. Snow accumulation

2. High spring flow(s)
3. Growing season
4. Low summer and fall flow(s)

Conceptual diagram:

P-ET—-Q+AS=0
Brianne Walsh (Univ. of Maryland),

Q = P = ET iAS Toni Lynn Morelli (USGS/UMass/NECSC),
Paul Barten (UMass)

Hydrological effects of regeneration methods?

Hydrological effects of silvicultural treatments? ...response thresholds? ...duration? [set aside inter-annual variability]

...response thresholds? ...duration? [set aside inter-annual variability] =l BTl

- (Qor + Qsse + Qgw)

P-ET-Q*AS=0 *A (Ssoi + Ssnow + Seiomass + Stakes, stReamss weTanps) = 0

orQ~P-ET tAS Unmanaged (control or reference condition)
Single tree selection (<10%)
HE (E +T+ I) Small group selection (20-30%)
- (Qge + (L Patch cut (<50%)
Patch retention (~50 to 70%)

A (SSO|L 1 SSNOW 1 SBlOMASS + SLAKES, STREAMS WETLANDS) M 0 o o o
+L+¢ Shelterwood (~60-80%) ————> Red Oak — White Pine (50:50)

- Red oak regeneration?

Seed Tree (~90%
( ‘) - White pine regeneration?

Clearcut (100%)
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Hydrological effects of intermediate treatments?
...response thresholds? ...duration? [set aside inter-annual variability]

P-(E+T+1)
- (Qor + + Qgw)

A (SSOIL ok SSNOW 2 SBIOMASS = SLAKES, STREAMS, WETLANDS) =0

Unmanaged (control or reference condition)

Low thinning (Suppressed and Intermediate trees)

Crown thinning (Intermediates and Co-dominant trees)
Crop-tree thinning (any crown class adjacent to crop trees)

Dead, diseased, and dying trees (any crown class)
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