Question 2: Watershed component

“Which alternative stable states can emerge in the watershed
and lake resulting from non-linear dynamics of climate drivers,
lake basin processes, social behavior, and policy decisions?”
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Missisquoi Model: a key component of integrated model
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Model Application: Data for calibration/validation
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Flow Results Using Measured Meteorological Data




Flow Results Using Measured Meteorological Data

2013-2014 Hydrology Calibration Results, Using Measured Meteorological Data
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Hydrology model calibration:
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Bank Stability and Toe Erosion Model fully coupled with
distributed hydrology model

BSTEM was Developed in the 1990s at USDA-ARS
National Sedimentation Laboratory
(Simon et al., 1999)

Source: http://ars.usda.gov/Research/docs.htm?docid=5045



BSTEM: Hydraulic processes

Excess shear stress is that available to cause erosion:

Te = Ty, — T,




Data collection for model parameterization




Data collection for model parameterization

* Soil test pits:
- information about soil layering
- composition of soils
- grain size distribution

* Infiltration measurements:
- range for saturated hydraulic
conductivity

* Jet testing/bore hole shear testing: ST e e (U s
- cohesion of bank materials | ARG
- erOdibiIity Lareau Farms soil test pit,

* Piezometers and stage sensors:
- water table elevation with respect
to stream flow height



Relative Sediment Contributions from 3 Watershed Sources
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Sediment Tracer Study — Mad River Watershed

* Radionucleides help track the source of suspended sediment.
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Climate downscaling

GCM Resolution
e.g. HADCM2 2.50 x 3.750
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Limited use for extremes analysis: results from delta

method for statistical downscaling
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Use of extreme value statistics to generate time series.

P,~GEV (u(t,a,b),a(t,a,b),§)

\ Shape parameter

Annual maximum
precipitation

Scale parameter
Covariates:

t: time (for variability)
a, b: climate indices
e.g. NAO, AO

Location parameter
Covariates:

t: time (for trend)
a, b: climate indices
e.g. NAO, AO



Seasonality of Markov chain parameters: increased persistence in spring?

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

05t 105 105 105 05 05¢ 105 105F 105 105F 105 105F R

0.45 {045 {0.45 4045 {0.45 {0.45 M 0.45 {o.as} 10,45 W\m\/ 045 JJW 0.45 /\“N‘_\/ 045} .
; A/W\J 04 {04 4 04t {04 W 04 W\\/\/’ 0.4 {04} {04 {04 w

03} 103 103 103 403 103} 103 103F 103 103F 103 103F R

L 1 L L L i L L L i s L

1970980990 1970950930 1970980990 1970950930 1970980990 1970980990 1970980930 1970980990 19709580990 19709580990 1970980930 1970980990

osf ]os ]os ]os 105 ] osf Jos ] osf ]os ] osf ]os ] osf ]
0.45 {o.45 {0.45 {o.45 {045 {045t {0.45 {045t {0.45 {oust {0.45 {045}t 1
04 {04 {04 {04 {04 {04t {04 {04}t {04 {04}t {04 {04t 1

s
0 035 {o3s {035 {o.3s {035 {035 {035 {o3s {035 {o3s {o3s {o3s 1

e M\w
03f {03 {03 {03 1 0.3% 03t {03 1 0.3-MHM\A 03 j,\,fV\L 03t {03 {03} 1

0.25 10.25 10.25 WDQS 1025 1025+ 10.25 10.25¢ 10.25 10.25 10.25 10.25¢ E

i

1970980990 1970950930 1970980990 1970950930 1970980990 1970980990 1970980930 1970980990 19709580990 1970980990 1970950930 1970980990




50th %ile Scale Shape

95th %ile

0.1

0.1

02

6.5

55

45

35

30

25

20

Seasonality of Generalized Pareto Distribution parameters, and
percentiles: higher extreme daily precipitation in summer
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Data collection and hydrology model development
(Question 2)

Install and use automated water samplers at gauging

Completed
stations and well networks P
CWDD teams collect/analyze samples during high precip

Completed
events
Parameterize and validate coupled

, Completed

watershed/vegetation model
Integrate lake, watershed and ABM models into IAM In progress
platform

In progress

Scenarios and theoretical studies

Select and downscale Climate Scenarios

Completed




