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We know afforestation increases
evapotranspiration

! Reflected sunlight Pape_rs frequently hlgh“ght
B Evaporation the high water use of hybrid
W Transmitted heat poplar at the stand level

{' (Hinckley et al 1994. Zhang et al.
| ) 1999, Busch 2009, Jassal et al. 2013)
." v’\"x

A¥ | Many authors project
il | disruptions to water
= | resources if deployed on a

large scale (Jackson et al. 2005,
Wilske et al. 2009, Dimitriou 2009,

Jassal et al. 2013, Watkins et al.
2014, Folch and Ferrer 2015)

We must get feedstock
from somewhere.




This study had two goals

1. Come up with a credible estimate of the
potential landbase in Michigan that does
not compete with food or forest

2. AsSsess conversion scenarios on water
guantity in selected watersheds that span
the State

Michigan
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Simple landbase model depending
on ordinal indices of site suitability
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_ — — = A
o SWAT Error Checker - Version 1.1.13 Released February 26, 2014 EET
_— -
S T ‘ Setup |H)'df°|°§)’| Sediment l Nitrogen Cycle | Phosphorus Cycle | Plant Growth | Landscape Nutrient Losses | Land Use Summary l Instream Processes | Point Sources | Reservoirs l About |
. AMAANAMA I Realistic hydrology is the foundation of any model. Pay particular
S I d Ermcorsionand 'l ,’ ,' attention to evapotranspiration, baseflow and surface runoff ratios.
O I a n PET T"°° h mn an AR Baseflow/streamflow ratios for the US are provided by the USGS, these
ranspirkion A data are accessible via the button below. The ranges specified here
W at e r 6735 2597 ' ,’ ’ ,' ’ ,' ’ ,’ ’ ,' are general quidelines only, and may not apply to your simulation area.
A
,’ Precipitation =
AS S e S S m e n t ! 11,0142 Show Avg. Monthly Basin Values ] [ Show US Baseflow Map
II /l /, ’I /,
A A
TO O I / /’ /’ /’ /’ Average Curve Number Messages and Wamings
N 55.24 Surface runoff ratio may be low (< 0.2)
NN Groundwater ratio may be high
Water yield may be excessive
Root Zone niitration/plent uptake/
Soll maisture radstnbution
Vadose (unsaturated) Water Balance Ratios
Zone
T 0 Streamflow/Precip 052
Revap from shallow aquifer Percalebion to shallow aquifer A
5.84 611.06 _RemFiow .\ Baseflow/Total Flow 0.76
Shallow {unconfined) - . 28496
Ailr Suface Runoff/Total Flow 0.24
Confining Layer Perc/Precip 06
Weather Deso (conined v Deep Recharge/Precip ~ 0.22
ep‘(co""ne ) - Flow out of wetershed Retharoa bo deco acuilr
Data “ : R ET/Preciptation 026
226.09
Al Units mm
NASS (5
Land-use
SW, =SW, + Y (Ragy — Osurr — Ey — Wspen — Qa)
0 ay sur a seep gw
i=1




SWAT is calibrated using stream

data

SWAT-CUP
Sensitivity

Analysis

SWAT-CUP
Calibration

Sensitive
Parameters

Validated

Weather
Parameters

Data

SWAT-CUP
Validation

Calibrated
Parameters

NASS
Land-use R

30
|

08

15 20 25
|

Discharge (CMS)

10

—— Observed
— — Sim-Validated
NS=0.54
R?=0.59




Then model conversion scenarios

Weather
Data

NASS
Land-use

1. Convert 25% potential land over 20 years

2. Convert 50% potential land over 20 years

0. Baseline

3. Convert 75% potential land over 20 years

4. Convert 100% potential land over 20 years

5. Convert 100% potential land immediately
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Total Area 171,700 ha

Sub-Basin 19,400 ha
Area

Poplar 3,800 ha
Landbase

Proportion 20%
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RESULTS

Yields averaged across
the entire landbase in
the watershed was 2-3
dry t/ha/year

This is a SWAT default
poplar model estimate

Michigan
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Ground-

Sediment  Surface Water River
water ET Percolation
Scenario Export Runoff Yield Discharge
Yield % Change % Change
% Change % Change % Change % Change
% Change
Base 0 0 0 0 0 0 0
25% A over 20
-0.05 1.74 -0.27 -0.09 0.27 -0.05 -0.09
years
50% A over 20
-0.09 3.09 -0.45 -0.16 0.47 -0.09 -0.16
years
75% A over 20
-0.12 4.06 -0.58 -0.21 0.60 -0.12 -0.21
years
100% A over 20
-0.14 4.74 -0.66 -0.24 0.69 -0.14 -0.23
years
100% A at year
10 -0.21 7.34 -0.97 -0.36 1.03 -0.22 -0.35




Comparisons among watersheds

Sediment

River

Scenario Export ( A;’-I)- Discharge (: :ggfasre)
(A%) (A%)

Base 0.00 0.00 0.00 0

Pine River 7.34 1.03 -0.35 20

Ontonogan 4.08 0.09 -0.08 2

Thunder Bay 63.32 0.30 -0.20 11




How do we reconcile consensus fear
with these unremarkable results?

1. The results are wrong, of course
* |t's the grad student’s fault
* Seriously, all models are wrong

2. Converted areas are relatively small, so
the very small impact is not surprising

Michigan
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How do we reconcile consensus fear
with these unremarkable results?

3. The results are averages over large areas

— meaningful impacts occur at different
scales

4. It's the yield model that’'s the problem

Michigan
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Conclusions

* Much more work to do
— Field hydrology at stand scale
— Better models especially of poplar yield

 Still, impact is probably small for quantity

* Some significant potential impact on

quality
Michigan
@ Technological
1885| UNIVErsity




