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Is that?




This Is why!

* In the temperate northeast hydrology is,
to a great extent, driven by topology

Near stream areas, and areas with shallow,
soils over a slowly permeable glacial till
or‘bedrock produce the majority of runoff
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The Science of Reducing P
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Redlce Ploading

o Reducing Plinifeed import

To optimize P reductions, models are

needed simulating hydrelogy. of the region
and are inragreement with farmers
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The Case of

SWAT




Biological and Environmental Engineering

Soi1l Water Assessment Tool
(SWAT)

» Basin scale hydrological and water quality

 0.06 ha 1e===——mp— continental
* Runs on easily available data

* Process based chemistry

* vs export coefficient type models

* Does not require much calibration for hydrology

e More for chemistry and sediment

Soil & Water Research Group



Landuse o SWAT defines HRUs as
Sl the coincidence of soil
type and landuse

— Hydrological/chemical
properties are defined at
the HRU

So runoff/P loss is the
same here (lowland
pasture)

As here (upland pasture)

We know this 1s not the
case




hydrology

model approach

For each hydrologic response unit

rainfall g’ E If rainfall > ET,
Ay s01l wets up “




BIgIdE onmental Engin

USDA NRCS Curve Number Model

That is a big problem

Infiltrdtion capacity in excess of
rainfall intensity!




model approach
Total runoff and the saturated protion of the
watershed is a function of amount of precipitation

rainfall ET If rainfall > ET,
soil wets up

hydrology

If rainfall > soil storage,
excess overland flow




>Why not use a distributed
storage directly in the
water balance?

~If done wisely, it should
give same overall “S” and
runoff distribution




Available Storage

Defining the distribution of available storage or water deficit

The difference between
saturation and field
capacity is the availability
storage or water deficit o

o=SH1/1-4)-1):

= 20.00

It is a function of the ; 1500
fractional area, A; and the jteE
total storage, S'in the 500 -
Wwatersned 000
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Rainfall

Effective Total

depth to restricting layercm

. 02 04 . 06 0.8 1
fractioni-of area with greater depth

O —= kW k= MO ] 0

relative distance




SWAT-VSA or SWAT-WEE

» I'hus by assigning field capacities
according to

FldCap= Saturon—S(/1/(1- A4, ) —1)

and not according to soll type, runoff can
be determined as saturation exXcess.
EXpectsame hyaregrapn at eutiet




S -Upstrean area,
oS|Ope B
SN *soil depth, D

*soil hydraulic
conductivity K

Soil topographic
wethess iIndex
The location of the saturated areas is

mainly determined by the topography




 SWAT-VSA defines
HRUs as the coincidence
of soil topographic index

Landuse g

Y (and soil) and landuse
(& * Weighted average of soil
SSURGQ_ properties nested with in
¥ an area weighted index
. class
B
NS

e So runoff/P loss 1s now
not the same here
(lowland pasture)

* As here (upland pasture)
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Soil Topographic Index A=In

Soil Topographic
Index

07 f(S) Lyon et al. 2004. Hydrol. Proc. 18(15): 2757-2771.
Schneiderman et al. 2006. Hydrol. Proc. (in press)






Cannonsville

Subbasin 15
“’
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onitoring Classification

0 Kilometers

- Modeling Options

Beerston Drainage Area
| No Continuous WQ Stations

Modeling Option SWAT VSA
ICRK: crack flow Turned off Turned off
IRTE: water routing method Variable Variable
IDEG: channel degradation code | Turned off Turned on
IWQ: in-stream water quality Turned off Turned off




Output at watershed outlet
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Cannonsville Watershed

.

Subbasin 15 i
w E =t \

/"(\, Ao NYSDEC WQ Stations
» USGS Flow Stations
Streams
Monitoring Classification
Beerston Drainage Area

Outlet o i ‘| No Continuous WQ Stations
10 01 02 03 0 Kilometers
- Modeling Options
Modeling Option SWAT VSA
ICRK: crack flow Turned off Turned off
IRTE: water routing method Variable Variable

IDEG: channel degradation code | Turned off Turned on

IWQ: in-stream water quality Turned off Turned off
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Cannonsville Watershed
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Subbasin 15
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Ao NYSDEC WQ Stations
» USGS Flow Stations
Streams
Monitoring Classification
Beerston Drainage Area

Outlet ko i ‘| No Continuous WQ Stations
10 01 02 03 0 Kilometers
- Modeling Options

Modeling Option SWAT VSA
ICRK: crack flow Turned off Turned off
IRTE: water routing method Variable Variable
IDEG: channel degradation code | Turned off Turned on
IWQ: in-stream water quality Turned off Turned off




o

I

Flow (cms)

600

500

400

oo

PP

100

Output at Subbasin 40

Flow

—’

300

250 +

=T

N SN RSN SN R A SN SR SO S S SRCCHIEC AR SR el

T T T T T

PP

50

600

500

IS
o
S]

Ja..

,\,Sedimerg (tons)
o

Jul..

Se..

No..

Ja..

Jul..

Se..

No..

Ja..

Jul
Se..
No.
Ja
Jul..

Se..

No..

Ja..

Jul..

Se..

No..

Ja..

100 1

Jul

Se..

No.
Ja

Jul..

Se..

No..

Ja..

Jul..

Se..

No..

Ja..

Jul..

Se..

No..

Ja..

Jul..

Se..

No..

Ja..

Jul
Se..
No.
Ja
Jul
Se..
No.



- Values at subbasin 15

Average Values

Flow PP TDP Sediment
SWAT | 0.431462 | 7.597742 | 8.775495 11.92149
VSA 0.404872 | 16.99449 | 7.576776 | 19.34477
- Values at subbasin 40
Flow PP TDP Sediment
SWAT | 1.389932 | 66.03428 | 52.83943 | 70.62377
VSA 0.273268 | 8.373887 1.23619 | 13.51877
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Runoft
SWAT-VSA SWAT-Standard

SWAT_VSA SWAT Standard
Runoff (mm) Runoff (mm)
B 0-0.939 B 1978-4.014
0.939 - 2.201 4.014 - 4.440
2.201 - 4.532 4.440 - 4.783 i
:
[ | 4532-8.868 I |4783-5214 .



Soil Water
SWAT-VSA SWAT-Standard

SWAT VSA SWAT _Standard
Soil Water (mm) Soil Water (mm)
B 93- 163

163 - 242

242 - 277




Cumulative Runoff (mm)
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SWAT-Standard Runoff
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Phosphorus
SWAT-VSA SWAT-Standard

SWAT VSA SWAT _Standard
Dissolved P (kg ha'!) Dissolved P (kg ha-!)
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Conclusions

 Both SWAT models give similar watershed
outlet predictions

* For effective BMP implementation,
hotspots should be 1dentified correctly

* Validating distributed output 1s difficult



