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Outline

® Intro to the i-Tree Suite
® i-Tree and hydrology
® i-Tree Hydro

> Overview of methods, inputs, and outputs
> Project setup: step-by-step demo
> A look at outputs and a couple of use-cases

> Optional: preview of what’s new in Hydro v6.0 beta
® Where to find more info: support, videos, reports

® Wrap-up discussion, Q&A, and how can i-Tree help DEP?

i-Treeisa

e
g ey | \ . ESF
Cooperative Initiative @ m% (5 Arbor Day Foundation P Ibﬂ : 1‘, “:"‘

among these partners




Whatis i-Tree? o

| A series of FREE tools to quantify ecosystem
‘ services and values from trees (free support also)

i-Iree

www.itreetools.org

i-lree i-Iree.

Hyvdro

i-Iree i-Iree. i-Iree

Landscape Canopy Design
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How do the tools differ?

General categories:

Install on

D Specialized utilities
Desktop PC

Usein a
Web Browser

i-Iree:

Landscape
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I-Tree...
“Putting USFS Urban Forest science into the hands of users”

and Manaair

Get the Tools.

® Public Domain i
Software

? Based on peer- B ¥y
reviewed research —r— SR -

Community Trees: 1 1 What's New?
A Living Investment What IS I-Tree?

i-Tree Eco project featured
with other Kal City
in;tia:ives e
Imagine KC i-Tree video>>

| — i = b

i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA
Forest Service that provides urban forestry analysis and benefits
assessment tools. The i-Tree Tools help communities of all sizes to

® Technical support

strengthen their urban forest management and advocacy efforts by USDA Forest Service video
quantifying the structure of community trees and the environmental promoting the value of urban
services that trees provide. forests

The Value of Urban Forests >>
Since the initial release of the i-Tree Tools in August 2006, numerous
communities, non-profit organizations, consultants, volunteers and FTffe version 4.0
students have used i-Tree to report on individual trees, parcels, Anliree Summary #““fr"e’“
& & 3 7 describing v4.0 applications >>
neighborhoods, cities, and even entire states. By understanding the

L
, ‘ 0 n t I n u O u S I local, tangible ecosystem services that trees provide, i-Tree users can
Featured i-Tree Project:

link urban forest management activities with environmental quality and cti
Corvaliis, Oregon Streets Existing Inventory

- . community livability. Whether your interest is a single tree or an entire Import guidebook
I m rove d i forest, i-Tree provides baseline data that you can use to demonstrate Streets import guidebook >>
< LR value and set priorities for more effective decision-making.
i-Tree Tools are in the public domain and are freely accessible. We i-Tree Pest Detection Protocol

Learn more about i-Tree Pest

invite you to explore this site to learn more about how i-Tree can make 4
Detection>>

a difference in your community.

Follow i-Tree on Twitter G

www.itreetools.org
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I-Tree Landscape
® National data sets

® Explore & compare states, counties, watersheds, block groups
? Estimate tree services and prioritize management areas

2 = I J' &) Prioritize Tree Planting - Maps - i-... x\+
| @ Maps - i-Tree Landscape x\-l»_- > |
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Current Prioritization Scenario Legend

Index is from 0 to 100, where 0 is a low priority and 100 is a high
priority, based on the criteria assigned

Find Locaticas

Explore Location Data  See Tree Benefas  Pricatize Tree Pla

Cabon  APobton  Hydolesy Type & 1D & Highlight  Priority Index 15
Carbon Block Group 391535089003 5] 100
Clution Shitepe ™| Sequeiasicn: _{C0: Sivaoy Block Group 391535019001 5]
Type Tonno
Remove & 1D & Highlight e oSyt Sty &S & Block Group 391535022003 [} 65
X cewn 91535072021 [1 1068313 07667 138922 00397 1067617 Block Group 391535031001 &) c7)
X Cownn 301536072026 1 27.0266 0130  35u5 00262 27.0089 Block Group 391535017001 = @
w ot DR ! M AT s Am maene Block Group | 391535089002 = @
Caten | AxPoltion | Hydrology Il Block Group 391535083011 &) 65
co NO; o, Block Group 391535017002 ] 65
Type Koy Kolyr Koyt Block Group 391535090002 | 2
Remove W S Highlight Siyr & s & s £ e e
el o i il Block Group 391535030001 &
X census 91836072021 [ 4743 146 6503 639 604374 991 1932961 725 2016 69
X Coms 91535072024 E] 192 37 1645 162 152897 2508 4605 184 535 17 DlockiCrup R Roo1S2202200] o
S AT e i S IR A e DGR (e ST G g s [ Block Group 391535022004 5]
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-
Cover Class
Tree
jTree
:Tree
:Non-Tree
‘ Non-Tree
: Non-Tree
| Non-Tree

Tree \ v
Tree
Non-Tree
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Two

i-Tree

I-Tree Canopy

Get started in three easy steps!

Browse to your project area boundary GIS file. The file must be in ESRI
Shapefileformat and in latlong coordinates.

One

& Load ESRI Shapefile ? Or Load Sample Project >

Configure the cover classes for your survey.

Three ?

Been here before?

Already started an i-Tree Canopy survey?
Load it here and resume your work.

@Load Previous i-Tree Canopy Survey ?

NT

Latitude [
-37.8293054323€144
-37.81302356330 144
-37.81913019363144
-37.82964905605144
-37.81840952395144
-37.82188855427144
-37.81882077 144
-37.7860617865C 144

of 1 > e Vil

r

- , 8
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Determines

% tree cover
Easy & Fast
World-wide
Web-based
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Air Pollutant Removal (0-10 importance)

Rank each of the following environmental services from 0 to 10 on how important these tree services are to you. 0 = not important; 10

I-Tree Species =

Pollutant Removal

@ Overall @ Specific

) Selector - i-Tree Species —————

overall Rate (§)

(-’ i) @ | https://species.itreetools.org/selector e Q et count
. ﬂ « Select Overall to consider the overall air pollutant removal impact of any tree (weights five pollutanis based on the estimated effect of each
i- i Home  Project Menu~  i-Tree pollutant).
iTree. i-Tree SpeCIeS . « If you wish to rank the pollutants individually, select Specific to see a list of five poliutants.
« Ranking sliders: 10 is most important while choosing 0 means the pollutant will not be considered during species selection.
Report
Report Type Other Functions (0-10 importance)
® Top10% @ Al Loc voc Emissions (@) carbon storage () Wind Reduction () Air Temperature Reduction (§))
® 8 g
" . .
Top 10% of Species for Selected Functions UV Radiation Reduction ) Building Energy Reduction (@)  streamfiow Reduction (€ Low Allergenicity €
Location: Indianapolis city (balance), Marion, Indiana, United States of America
Constraints “ a n
o Minimum Height: None o Maximum Height: 50 @ =@ aama———— @

Air Pollutant Removal (0-10 Importance)
o QOverall: 0

Other Functions (0-10 Importance)
o LowVOC: 8 o UV Radiation Reduction: 4
o Carbon Storage: 4 o Building Energy Reduction: 0
o Wind Reduction: 0 o Streamflow Reduction: 0

o Air Temperature Reduction: 5 o Low Allergenicity: 0 ? S e I e Ct S p e C i e S C rit e ri a

Generated: 11/11/2016
S = Sensttive | = Intermediate S/l = Indeterminate

, Species Sensitivity Pest Risk , St ru Ct ure
Nitrogen  Sulfur
Scientific Name Common Name Hazrg:]neess Invasive Oéoge Dioxide Dioxide | Possible Pests
©3)  no2) (sO2)

SEQUOIA .
SEMPERVIRENS COAST REDWOOD 7-10 , S e rVI C e S
LIRIODENDRON !
o) TULIP TREE 59 s
ULMUS AMERICANA  AMERICAN ELM 39 s okl Longhoren beetie Dukch e

Disease, Winter Moth

. __ pm— . Asian Longhomed Beetle, Dutch Elm
Disease
L] L]

o ® Lists top species that
o SOUTHERN MAGNOLIA ~ 7-10
TILIA AMERICANA AMERICAN BASSWOOD ~ 4-9 I I Gypsy Moth, Winter Moth . .
TSUGA HETEROPHYLLA WESTERN HEMLOCK 67 I Souiliern e beetle, Westem Spilice | l I I e et yo u r C r I t e r I a

Budworm
TSUGA MERTENSIANA  MOUNTAIN HEMLOCK 57 Ek Engraves, Southem: Fine Becte,

Western Spruce Budworm

i-Treeisa -

ceisa ™ P ESF ‘ EPA
YL \ N7
Rl It n DAVEYE Oumowemee g’ ISR XL F B

among these partners




2 2 Start Over
|- T fee D es| g N ves.o 1614 North Newcastle Avenue, Chicago, IL 60707, USA Save Progress
’ About

Get started with these easy steps: Bt © ' [ iap | Satellite [

o
Click this button to toggle tree benefit zones

1. Draw Structures ?
2. Place Trees ?

Describe your tree:
¢ Tree species:

Elm, American M
¢ Tree diameter: 30 Inches X

or circumference: 7 94.2

¢ Tree condition: |Excellent Y

¢ Tree exposure to sunlight: |Full sun 4

Tree benefit zones:

¢ The colored zones surrounding the structure,
which appear as you describe your tree,
illustrate the relative monetary value of
energy savings that the tree would provide in
each zone.

¢ Hover over each zone to see that energy
benefit information displayed below the map.

To place a tree:

¢ Drag this icon |EJ to the location on the map
where you would like to place your tree.

¢ Repeat to place additional trees.

¢ Hover over any tree you have placed on the GOOS[C
map to display its benefits.

Lat 41.90995
BAASPVRA PR AT FReE Seanasacaumni Lng: -87.79631

. . ® i
i-Tree Desngn Place trees o.n Google Maps imagery
® Outline structures
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Start Over
Return to Setup

- T ree D es |g N ve.0 1614 North Newcastle Avenue, Chicago, IL 60707, USA view Rep%?nﬂt:
Save Result
About

Display results for: |All Trees i

All Trees
#1 Elm, American (DBH:30 inches, Condition:Excellent)
#2 Maple, Silver (DBH:24 inches, Condition:Good)

Overall Benefits

Your selected trees provide overall benefits of $131 in the current year.
B Stormwvater B 2ir Quality

@ coz B Wirter Savings Whilel some functional beneﬂts of trees are well documelnted,l chers are diffigult to
. guantify (e.g., human social and communal health). Trees' specific geography, climate,
O Summer Savings and interactions with humans and infrastructure are highly variable and make precise

calculations that much more difficult. Given these complexities, the results presented
here should be considered initial approximations to better understand the environmental
$65.17 and economic value associated with trees and their placement.

Benefits of trees do not account for the costs associated with trees' long-term care and
maintenance.

If these trees are cared for and grow, they will provide $156 worth of annual
benefit in 10 years. See "Future Year (2023)' tab at left for details.

AR A EaEel Current Year (2013) |

$28.36

$2.54

Breakdown of tree benefits

Total (2013-2023)

Click on one of the tabs above for more detail

[
b
[w]

o
=t

® Rapid estimate & forecast of tree benefits I-Tree
® Stormwater, CO2, energy (heating/cooling), air quality
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MYTree beta

® i-Tree on the go!

» Running on the i-Tree
Design engine

www.itreetools.org/MyTree

i-Treeisa
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SAMSUI

HoLREeERN * % a4l 40% B 5:04 PM

@ cevitreetools.org

ﬂ MyTree beta

i-Tree

MyTree Benefits ﬁ

Serving size: 1 Elm, Chinese (Ulmus
parvifolia)

Carbon Dioxide(CO3) $108.34

CO; absorbed each year 2778.08Ibs

Storm Water $28.63

Rainfall intercepted each year 4618 gal.

Air Pollution removed each year $1.82

Ozone 12.00 oz

Nitrogen dioxide 0.48 oz

Sulfur dioxide 0.16 0z

Large particulate matter”" 15.20 0z

Energy Usage each year $10.10

Electricity savings(A/C) 96.54 kWh

Fuel savings(NG,0il) -13.99 therms

Avoided Emissions

Carbon dioxide 1223.201bs

Nitrogen dioxide 0.00 oz

ESF

Casey Troes Saate UnvrsyofNew York
can s




i-Tree Eco: Quantifies Tree and Forest Resources

Structure
¢ Number of trees, species distribution,
canopy cover, species diversity, etc.

Functions / Ecosystem Services
® Energy use
# Air pollution (w/ health impacts)
¢ UV
® Carbon
g
®
®

www.itreetools.org

Biogenic VOC emissions
Avoided runoff & hydrology
Wildlife

Management needs
® Pest risk
® Tree health | i omins v
® Exotic/invasive spp. st

S Value

K oy & O S5 0w 1
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i-Tree Hydro

Gwynns Falls Watershed, Baltimore

O
el
O ‘
u
(@)
(©)
)
Q
Q
e |
) [ ]
x i-Iree
§ Hydro
[
DEM
Elevation (ft) / #75 ) J 4.0
-High:226.6 “’@“ :
) ' 2.0 -
Low: 1103 | 3 2 2 it \
0.0 . .

Quantifies effects of: ‘;D .
® Tree cover '5% 40 4
® Impervious cover g 60 -

on: g 8.0 -
¢ Hourly stream flow 100

® Water quality

10% 20% 30% 50% 60% 70% 80% 90% 100%

Percent Tree Cover
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i-Tree Tools for Stormwater 3
® Hydro ® Landscape |

Input % land cover » Examine & compare watersheds

» Estimates hourly changes in » Forest-to-Faucet dataset shows
streamflow and water quality area’s importance to drinking water

> Engine for Eco’s hydrology reservoirs
estimates » Combine tree data with US Census

19,000 —
Eiponp ] Currentvs. Management Scenario populat'on data
£ Current Total Flow [méfhr]
El b anagement Total Flows [rehr)
18, DDD - g Your 18-inch dam ter oak will intercept 2,206 gallons of
‘-'— Current Base Flow [ré/hr) stormwater this yea
Z 15, DDD - I anagement B aze Flow [refhr)
14E|EIE| ] Current Owverland Flow [réhr) Urban stormwater runoff (or source pollution”) washe
M t Divverland Flaw (/b chemicals (oil, gasoline, salts, t ) d \tt from surfaces such as
12,000 3 =TT =TT W C R TN A ST LA roadways and parl k ng | ts into streams, wetlands, rivers, and
g Current Impervious Flow [ré/hr) eans. The more \mp rvious th urface (e.g., cuncrete, sphalt,
12.000 Management Impervious Flow [médhr) ooftops), the more qu “'VP Slutants are washed into our commun fV
11,000 = Raintall [rarnhr] waterways. Drinkin gw ater, aquatic life, and the h \th of o ntire
- osystem can be advi Iy affec tdbythlsp ssssss
10.000 -
9,000 Trees act as mini-reservoirs, controlling runoff at the source. Trees
i i reduce runoff by:
8,000 —
- I tel ptmga dh Iding r: n leaves, branches, and bark
7.000 n ration d t rage f rainwater th ough the
£.000 [ r « R ing s \tem n by slowing rainfall before it strikes the soil
5,000 — F
4.000 — e
esign
2.000 —
1.000 =

® Eco ® Design & MyTree
> User-friendly, quick & easy

» Estimates tree interception, soon to
be updated to include Eco’s
estimates of Avoided Runoff

> Input big or small plots or inventory

» Estimates runoff avoided,
interception, transpiration

> Runs on simplified Hydro engine

sSyMLa - e
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Zooming in on i-Tree Hydro

i-Tree

Simulating How Land Cover Changes Affect Water
Quantity & Quality

Evapotranspiration l

noff
ﬁ
Ma Ma Al
: >

Precipitation
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i-Tree Hydro
® Model Background

> Origins from discussions
between Dr. Ted Endreny
(SUNY-ESF) and Dr. David
Nowak (USFS - NRS)

> Wanted to replace curve
number based runoff models
with a processed based
hydrological model Casey Trees
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Rainfall-runoff Model

® Rainfall — runoff model
> Transformation of rainfall into runoff

 Effective precip -> Infiltration -> runoff generation

« Runoff partitioning
- baseflow, overland flow, shallow subsurface flow, etc.

)

> Routing of runoff through watershed / to the outlet
 Building of the hydrograph, timing of flow arrival

i-Treeisa
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Modeled Hydrologic Processes

Inputs

Canopy Interception
Depression Storage
Impervious Runoff
Infiltration

Soil Moisture

OO0k, WNPE

L}O

fl’ 11 11
12

i-Treeisa
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i DAVEYE  @ucowronsnn  gg”  [SA
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7 Pervious Runoff

8 Surface Evaporation
9 Veg Evaporation
10 Evapotranspiration
11 Subsurface Runoff
12 Spatial Distribution
13 Outputs




Snapshot of All Inputs

® Location (State, County, Place)

® Topography (DEM or preloaded topographic index),
typically of 30 or 10 m resolution

® Precipitation data

® Other weather and climate data (windspeed, solar
radiation, etc.)

® Land cover data, from iTree Canopy, Ground Surveys, etc.
® Hydrology parameters

=
N " o
1.7 ) ' . EXF e SEPA
L # ~N. F {1 United States
T Casey Troes Stk bty of e Yk L [T A—




Snapshot of All Outputs

® For each time step (1 hour for these simulations):
» Canopy interception
> Depression storage
> Infiltration
» Evapotranspiration
> Surface (pervious, impervious) and subsurface (base flow) flow
> Channel discharge (total flow)
> Water quality (EMC)

i-Tre
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Model Inputs

® Landcover O T e
> 5 main cover classes ‘
 Bare Soil

 Shrub/Grass/Herbaceous (SV)

« Impervious Surface

« Tree Cover over Impervious Area
« Tree Cover over Pervious Area

> In the future: green infrastructure
 Tree Pits
« Rain Gardens

Map Data Terms of Use Report a map error

« Green Roofs
« Porous Pavement

« Rain Barrels
« 7

i-Treeisa
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Model Inputs

® Canopy Properties

> Leaf Area Index (LAI) — One sided
leaf area per square meter of
canopy
« Tree LAl + Tree bark BAI
» Shrub/ Herbaceaous LAl + Bark BAI
« Deciduous vs. Coniferous makeup

> Leaf On/Off days

® Hydrological Parameters

> Defaults provide baseline for
comparative analysis

> Autocalibration offers localized
parameterization

i-Treeisa
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Source: Aguilar, M.A. et al., 2010




Model Processes

® Interception
> f(Tree%, Shrub%, Herb.%, LAI, etc.)

« Open space vs. canopy cover, LAI, leaf
on/off days, etc.

® Depression storage
> f(Landcover type, Depression depth) o &

« Pervious vs. impervious — different e
depression storage maxes

i-Treeisa
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Model Processes

® Surface runoff — pervious
and impervious
> f(Depression storage,

Infiltration process, Soil
moisture status)

- Depression storage
filled? Saturated soil?
Rainfall intensity greater
than infiltration rate?

« Model user sets ratio of
infiltration to saturation
excess soils

i-Treeisa
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Model Processes

% Infiltration
> (K., Rainfall intensity, Infiltration process)
> Infiltration excess — Modified Green-Ampt routine
> Saturation excess — unconstrained flow into rootzone

——> Shallow Subsurface Flow

—— Baseflow

® Soil Moisture

> Upper Soil zone ™) Unsaturated zone™)» Saturated zone

> f(Infiltrated water, ET, Intra-zone flow rates, Baseflow
generation, etc. )

i-Treeisa
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Model Processes ﬁ‘u

® Evaporation and ET
»Tree > Shrub > ET

Tree
Evaporation

Shrub
Evaporation

“f

Evapotranspiration

» Potential Rates
« Penman-Montieth
- Evap - f(temp, net radiation, wind speed, etc. )

 ET - f(temp,..., soil + canopy resistances)

» Actual Rates
- f(water availability, Storage/Rootzone depth, LAI, etc.)

i-Treeisa
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Model Processes

® Subsurface flow

» f(K..., Average soil moisture deficit, Recession rate)

sat’

® Streamflow Prediction

» Baseflow — f(Subsurface flow)

 Specific discharge

» Overland runoff — f(Pervious and Impervious flow)

 Per landcover percentage/area

i-Treeisa
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Model Calibration

® Calibration
> Method:

« Determining optimal model parameter set
- Optimization algorithm - PEST

- Repeated model runs
- Comparing predicted and observed values

« Maximize goodness of fit metrics

> Problems:
 Equifinality — Different parameter sets, same optimum
- Disagreement between field data and model parameters

i-Treeisa
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Cooperative Initiative @ ‘E ) LA SH 1‘* e
III:I.J\Hu-rDu-h- nekation
among these partners DAVEY - ficinT I CawyTrees | s




Model Calibration

- Parameter Calibration Results X
Daily Model Calibration Results
Enabled |Name | Volumetric Efficiency | CRF1 - Peak Flow Fit | CRF2 - Baseflow Fit | CRF3 - Overall Fit | Color

[ | Observed Discharge N/A NIA NIA N/A

M | Rainfall N/A NIA NIA N/A

[] |Suggested Default Values

[ | AutoCalibrated Parameters

The CRF1, CRF2, and CRF3 values are a measure of how well the estimated flow matches the flow observed at the gaging station. With a very good fit, these CRF values will
approach 1.0. The full range for all values is anywhere from negative infinity to 1.0, so negative values are not necessarily bad.” Typically, "good™ values range from 0.3to 0.7, but

higher values are better. A value of 0.0 means the model is no better than just using the observed average value to represent the observed data . In short. the calibration process isto
maximize the NSE (CRF1) value.

Show Graph
ot @ & & (Bt e -
Calibration Comparison
T 0
\ [ A ]
= 10
=20
- o
-30%
L 403
" 2
_m—
f\ . [~
[} 1 B B
—_— e : 70
May 28 Jun4 Jun 11 Jun 18
< >
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Outputs

® Water Quantity Outputs
> Predicted streamflow vs. observed (if available)

Water Volume: Base Case vs. Alternative Case Predicted Streamflow Components

[ Base Case Impervious Flow Il EBase Case Pervious Flow Il B:ase Case Baseflow Volume

] Alternative Case Impervious Flow B8 Alternative Case Pervious Flow BEE Alternative Case Baseflow Volume
2,500,000 =
2,000,000
4 1,500,000

1,000,000

500,000

Wolume of Runoff {cubic meters)

i-Treeis a
Cooperative Initia
among these partr




Outputs

® Water Quality Outputs

> Pollution — Loading estimates
« Total pollutant mass

« Based on EMC values — from EPA’s NURP data

- Currently using national avg, changing to localized HUC-8 and land cover
specific EMC values to distinguish changes in concentration based on
locationand cover type

Pollutograph
&) .Y
- N
2 EMC(3)
©
= EMF(l) EMC(2)
)
o / |
: J /
(@) = /\/\ /
&)
Event 1 Event 2 Event 3 .
Time
i-Treeisa

N - ] 4 ESF
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i-Tree Hydro: An Introduction

® Model interfaces

® Model inputs

® Model outputs
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i-Tree Hydro: Model interface
B — <

File  Steps Cutputs  Help

Welcome to i-Tree Hydro!

What is Hydro?
How to Run -Tree Hydro
About the Sample Project

MNew Project Steps

General References:

iTree Hydro webpage

Hydrologic Cycdle
Soil Profile

User's Manual

What is Hydro?

i-Tree Hydro is a simulation tool that analyzes how land cover influences the
volume and quality of runoff. It can analyze historical or future hydrological
events and allow the user to contrast runoff volume and quality from existing
land cover (referred to as the Base Case) with runoff from the Alternative Case
land cover. The i-Tree Hydro model differs from other i-Tree products in the
following ways:

¢+ The model simulation area is loaded into the program either as a digital
elevation model (DEM) file or as a topographic index (TTI) file. It is not
hand-delineated in the program by the user. If the user is interested in a
watershed, they can load a DEM or TI file. If the user is interested in a city
or parcel that is not defined by a single watershed they load a TIfile.

+ The model simulation can be run in calibration mode or non-calibration
mode. For calibration runs the user loads observed streamflow data from a
gauging station and the model will identify the optimal hydrological
parameters to fit the observed streamflow data. Observed streamflow data
are provided for thousands of watershed areas. For non-calibration runs
the user can use previously calibrated parameters or independently set the
land cover and hydrological parameter values by adjusting the default
values that the model provides.

ll' llv

.

Current Project:

No project baded.

i-Tree

Hydro

i-Treeisa
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ormation

Digital Elevation Model / Topographic Index

O Browse for my own DEM file -, - - Program Fies (x86)ji-Tree JHydro S

Dats [dem. dat

) Use a Topographic Index

Project Location

MNation United States of America -
State MNew York -
County Onondaga -
City  Syracuse -

Basic Watershed Characteristics
Watershed Land Area (km2) 26.2375 Metric
Percent Tree Cover 39.2
Tree Leaf Area Index 5

Percent Evergreen Tree Cover 4.2

Percent Evergreen Shrub Cover 21.0

Start Date / Time (Local) 01/01/2012 00:00:00 2
End Date / Time (Local) 12/30/2012 00:00:00 |2
Observed Streamflow Data

~ Ineed to pick a USG5 gage
= froma map.
Stream Gage ID: 04240100
~ Browse for my own raw
= stream gage file

~ Browse for my own
- processed stream gage file

& 1 wish to predict streamflow
' for a non-gaged stream.

Weather Station Data

~ Ineed to pick a weather
' station it from a map

~, Browse for my own Weather Station ID: 725190-14771

" raw weather file

= Browse for my own
~ processed weather filas

Next: Step 2) i-Tree Hydro Land Cover Parameters [ OK

Help for tems on this page:

Digital Elevation Model {(DEM)

Once you have identified your
watershed of interest and noted
the stream gage station number
and stream name, your next
step is to create a digital
elevation model (DEM) of the
watershed. The end product
should be a DEM clipped to the
boundaries of your watershed,
projected in the proper UTM
zone in meters, and converted
to ASCII format. In general,
you download free USGS DEM
data, import it to your GIS, and
use its appropriate watershed
delineation tools to clip out only
the watershed area. This
creates the watershed's DEM
for Hydro to work with. This
process is explained in more
detail in Appendix 1 of the
manual.

coordinate system: UTM
meters, with zone dependent
on your project area

] [ Cancel

i-Treeisa

Cooperative Initiative { n &
Arbor Dray Foundation:
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i-Tree Hydro: DEM vs Topographic Index Option &

Digital Elevation Model
(DEM)

i-Treeisa

Cooperative Initiative { B E
Arbor Dy Foundation
among these partners DAVEY™" ®©

22 if‘f

0.010 0.015  0.020 0.025  0.030
! I ! I |

0.005
I

i-Tree

Topographic Index Values

Syracuse Municipal DEM
Harbor Brook Watershed DEN
Qverlap

0.000
\

T T T 1
50 100 150 200 250
Topographic Index

Topodraphic Index from
DEM
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Digital Elevation Model / Topographic Index

) Browse for my own DEM file - - - erogranm Fies (x86) -Tree JHydro [Samp

) Use a Topographic Index Data|dem. dat
Project Location
MNation United States of America -
State Mew York -
County Onendaga -
City Syracuse -

Basic Watershed Characteristics
Watershed Land Area (km2) 26.2375 Metric
Percent Tree Cover 33.2
Tree Leaf Area Index 5
Percent Evergreen Tree Cover 4.2

Percent Evergreen Shrub Cover 21

Start Date / Time (Local) 01/01/2012 00:00:00 |2
End Date / Time (Local) 12/30/2012 o0:00:00 2
Observed Streamflow Data
~ Ineed to pick a USG5 gage

' froma map.

Siream Gage ID: 04240100
= Browse for my own raw
' stream gage file

=~ Browse for my own
' processed stream gage file

= T wish to predict streamflow
~ for a non-gaged stream.

Weather Station Data

~ Ineed to pick a weather
= station it from a map

- Browse for my own Weather Station ID: 725190-14771
~ raw weather file

= Browse for my own
" processed weather files

Help for tems on this page:

Digital Elevation Model (DEM)

Once you have identified your
watershed of interest and noted
the stream gage station number
and stream name, your next
step is to create a digital
elevation model (DEM) of the
watershed. The end product
should be a DEM clipped to the
boundaries of your watershed,
projected in the proper UTM
zone in meters, and converted
to ASCI format. In general,
you download free USGS DEM
data, import it to your GIS, and
use its appropriate watershed
delineation tools to clip out only
the watershed area. This
creates the watershed's DEM
for Hydro to work with. This
process is explained in more
detail in Appendix 1 of the
manual.

coordinate system: UTM
meters, with zone dependent
on your project area

Next: Step 2) i-Tree Hvdro {and Cover Parameters [ 0K ] [ Cancel

i-Treeisa
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Digital Elevation Model / Topographic Index

) Browse for my own DEM file

) Use a Topographic Index Dataldem.dat
Project Location
Mation  United States of America -
State MNew York -
County Onondaga -
City Syracuse -

DEM File: C: [Program Files (x86) [i-Tree [Hydro [Sample

Basic Watershed Characteristics
Watershed Land Area (km2) 26.2375 Metric
Percent Tree Cover 33.2
Tree Leaf Area Index 5
Percent Evergreen Tree Cover 4.2
Percent Evergreen Shrub Cover 210
Start Date / Time (Local) o01jo1/2012 00:00:00 5

End Date / Time (Local) 12/30/2012 oo:00:00 =

Observed Streamflow Data

~ Ineed to pick a USGS gage
' froma map.

Stream Gage ID: 04240100
~ Browse for my own raw

' stream gaage file

~. Browse for my own

' processed stream gage file

~ I'wish to predict streamflow

~ for a non-gaged stream.

Weather Station Data

~ Ineed to pick a weather
= station it from a map

~, Browse for my own Weather Station ID: 725190-14771

~ raw weather file

=, Browse for my own
" processed weather files

Next: Step 2) i-Tree Hyvdro {and Cover Parameters [ 0K

Help for items on this page:

Digital Elevation Model (DEM)

Once you have identified your
watershed of interest and noted
the stream gage station number
and stream name, your next
step is to create a digital
elevation model (DEM) of the
watershed. The end product
should be a DEM clipped to the
boundaries of your watershed,
projected in the proper UTM
zone in meters, and converted
to ASCI format. In general,
you download free USGS DEM
data, import it to your GIS, and
use its appropriate watershed
delineation tools to clip out only
the watershed area. This
creates the watershed's DEM
for Hydro to work with. This
process is explained in more
detail in Appendix 1 of the
manual.

coordinate system: UTM
meters, with zone dependent
on your project area

|| cancel

i-Treeisa
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i-Tree Hydro: Land Cover Data (via i-Tree Canopy)

o How It Works &Report © Expdrt © Start Over © Exit

: I-Tree Canopy.s:

™~ i-Iree
' & Percent Cover (+SE)
Map  Satellite NS
— : 226 26.2 14.8 8.60 21.0 4.20 2.60
+1.87 +1.97 +1.59 +1.25 +1.82 +0.90 +0.7
5 ¥
25 I N
15 I
‘ 2
5 x s
H T I8 IR 10 W S
1d Cover Class Latitude Longitude
| |
491 |Grass/Herbaceous 41.79033 -72.68715}
1492 | Impervious Road l,‘ 41.74460 -72.68292
493 |Impervious Buildings 41.75931 -72.69842
494 |Tree/Shrub 41.77135 -72.70451
495 | Grass/Herbaceous 41.77403 -72.70396
496 ‘SoiI/Bare Ground 41.77663 -72.69132
497 |Impervious Buildings 41.73789 -72.67604
498 ‘Tree/Shrub 41.80099 -72.68062
499 |Grass/Herbaceous 41.73083 -72.67079
500 |Impervious Road 41.76210 -72.66642
+ B ¢ 1« <« Page of 50 View 491 - 500 of
Imagery ©2016 | Terms of Use Report a map error
i-Treeis a
S - e ES SE
Cooperative Initiative @ ﬁ da yLEL ? -l"F WL
. ners DAVEY™  (Darbor Dayroundation i IS& .

o f Enimemtl e i Frciey Ag



ﬂ Step 1) i-Tree Hydro Project Area Information

Geographic Reference Location

Nation |United States of America v]
sae

County |0nondaga v |

&y [ 9

Project Time Period

Start Date / Time (Local)  |01/01/2012 00:00:00 |4

/
End Date / Time (Local)  [12/30/2012 00:00:00 ]

Topographic Data
O Browse for my own topography data

T File:
: Isers [covil|Doal
@ Select preprocessed topographic data [/ ?76177.da¢

ﬂ i-Tree Hydro Weather Station Selector
L12)=

Pelerbg)rough

2 Belleville

[118] -

T Prince Edward
) (a01]
pnto
p
9

Rq’er

alls

Buffalo

Weather Station Data
@® Select a weather station from map

O select raw NCDC weather file Weather SE3tosdD

|Allegheny
182036/ Quegle - Map data 82016 Tele Atiss. Imagery S2016 TerraMletrics, ol

SYRACUSE/HANCOCK

= O X
) IWE
3V E'F Map Type:
/ Normal v
{ Go To Location
Gre I ]
Mg,
P Nati Go
57 g
’ " Zoom Level: 7
Saratoga '
Spt;ngs
Aty 72519014771 v]
Details
@ [SYRACUSE/HANCOCK 725190-14771 v]
Select: Left Click Marker
i Zoom: Mouse Wheel
Pan: Right Click & Drag
|
|
%
| ‘ OND oK Cancel

O select processed weather files

Calibration Data

@ Select USGS gage from map
O Select raw USGS data file

Stream Gage ID: 04240100

O select processed data file

O Not calbrating

STAUOTT CIOSesL [0 (0T TToST
appropriate for) your
watershed on the map.
Browse for my own raw
weather file. If you wish to
run the model for a different
year, you will need to gather
and format the hourly data
for your year of choice.
Example:
http://wwvv.itreetools.org/hy w

Next: Step 2) i-Tree Hydro Land Cover Parameters

Cancel OK Next

i-Treeisa
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$® Weather
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i-Tree Hydro: Stream Data

i-Treeis a
Cooperative Initiative
among these partners

@mﬁ @

Arbor Dy Foundation

22 if’f

" QOOBS.dat - Notepad
£l p

File Edit Format View Help

iy ymmodd Hr:Min:sec Discharge(mshr)

20110101 Q0000 2. 25638E-004

20110101 1:00:00 2. 25638E-004

20110101 2:00:00 2. 25638E-004

20110101 310000 2. 25638E-004

20110101 4:100:00 2. 25638E-004

20110101 5:00:00 2. 25638E-004

20110101 G100:00 2.25638E-004

20110101 Fi0o:oon 2. 25638E-004

20110101 S:00:00 2. 25638E-004

SsE-00d

- BE-004

SE-004

BE-004

SE-004

BE-004

BE-D04

ISA

Casey Troew

ABE-004
ASE-004
SE-004
BE-004
SE-004
BE-004
SE-004
SE-004
BE-004
BE-004
SE-004
BE-004
SE-004




i-Tree Hydro: Weather Data

1 WeatherData,dat - Motepad
File Edit Format ‘iew Help

yryyeytmcld Hr:Min:sec Tair(F) Tdew(F) MetRad(w,/mAa2) wndspdimss) Preciptmshrd  snow(mshrl
20110101 00:00:00 42. 70000000 34. 00000000 0. 00000000 3.44210907 0. 00000000 0. 00000000
20110101 H 9] 40, 00000000 34.00000000 0.00000000 2.23513634 0.00000000 0.00000000
20110101 42.10000000 3410000000 0. 00000000 3.48681270 0. 00000000 0. 00000000
20110101 42,90000000 35.00000000 0, 00000000 2.68216361 0, 00000000 0, 00000000
20110101 42.00000000 35.00000000 0.00000000 2. 68216361 0. 00000000 0. 00000000
20110101 36.85000000 36. 00000000 0. 00000000 0. 00000000 0. 00025400 0. 00000000
20110101 36, 76000000 36, 00000000 0, 00000000 1.01%922217 0, 00000000 0, 00000000
20110101 36. 00000000 36. 00000000 0. 00000000 1.34108181 0. 00000000 0. 00000000
20110101 35.31578947 35.31578947 12.50021015 0. 00000000 0. 00000000 0. 00000000
20110101 36.00000000 36.00000000 53.31007742 0.44702727 0.00000000 0.00000000
20110101 37.00000000 37.00000000 BE.06302811 0.00000000 0. 00000000 0. 00000000
20110101 47. 00000000 41. 00000000 180.3055205 2.77156907 0. 00000000 0. 00000000
20110101 47, 20000000 41.,10000000 3H2.4534808 3.48681270 0.00000000 0.00000000
20110101 45, 00000000 42, 00000000 174. 0454807 2. 68216361 0. 00000000 0. 02540000
20110101 45, 30000000 42.20000000 131.4256478 3.17386361 0. 00000000 0. 00000000
20110101 45, 00000000 42,00000000 159, 7079611 3.71032633 0.00000000 0.00000000
20110101 45, 00000000 42, 00000000 27.BB8483600 4., 917255805 0. 00000000 0. 00000000
20110101 46, 00000000 41, 90000000 0, 00000000 3, 57621815 0, 00000000 0, 00000000
20110101 46, 30000000 41.10000000 0.00000000 3.63582170 0. 00000000 0.00000000
20110101 40, 00000000 42, 00000000 0. 00000000 3.12900088 0. 00000000 0. 02540000
20110101 49,10000000 40, 90000000 0, 00000000 3.71032633 0, 00000000 0, 00000000
20110101 50.00000000 40, 00000000 0.00000000 5.05140814 0. 00000000 0. 00000000
20110101 50. 00000000 40. 00000000 0. 00000000 5. 25838176 0. 00000000 0. 00000000
20110101 49, 00000000 39, 00000000 0, 00000000 0, 784581448 0, 00000000 0, 00000000
20110102 48, 90000000 39.10000000 0.00000000 7.42065266 0. 00000000 0.02540000
20110102 48, 00000000 40. 00000000 0. 00000000 5.81135440 0. 00000000 0. 02540000
i-Treeisa -
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i-Tree Hydro: Land Cover Parameters &

These parameter values desorbe the study ares land cover conditions. Praoject Location: Atsnts, Georgia HE|D for items on this page: |

Surface Cover Types Shrub Leaf Area Index -

85 Set on F':_’E: | |
Tree Cover (%) 4=z t 36.8 Tree Leaf Area Index

Leaf Area Index (LAIL) is defined
Shrub Cover (%) 14.2 Shrub Leaf Area Index 2.3 as the one sided green leaf

area per unit ground area in

v 999

Herbaceous Cover (%) 14.2 Herbaceous Leaf Area Index 1.6
broadleaf canopies, or as the
Water Cover (%) 0.2 projected needleleaf area per
Impervious Cover (%) 336 Directly Connected Impervious Cover (%)  20.9 unit ground area in needle
_ canopies. ITree Eco users:
Soil Cover (%) Lo Leaf area indexes can be =
Total Cover (%) calculated from Eco results for
{Should = 100) 100.0 leaf area. These results are

presented in units of m2/ha. To

get LAL divide by 10,000,

way to think about LAT is to

imagine drawing a square on

the ground under a tree canopy,

Pervious Cover (%) 86.4 with sides 1 meter in length.
. Standing in this 1-meter square

And it &= important fo know what froically & going on beneath areas of free canaoy.
Cover Types beneath Tree Cover

Impervious Cover (% 13.56
3 (%) area, looking up into the tree
canopy, the LAI represents the
surface area (1-sided) of the
leaves present directly above
Total Cover (%) this 1 meter square area.
(Should = 100) 100.0 Typical LAI values range from
1-7, representing 1-7 square -
Next: Step 3) i Tree Hydro Hydrolegical Parameters OK ‘ ‘ Cancel ‘
i-Treeisa -
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Cooperatlvelnltlatlve{ u ) Sy “P §*F -5 LS 2 N7
aArhor Day Foundation ; e by o Ap—
among these partners WEV& @ Dy Foun % IS& Casey Treew o B e AR P



i-Tree Hydro: Land Cover Parameters &

These parameter values desorbe the study ares land cover conditions. Praoject Location: Atsnts, Georgia HE|D for items on this page: |

Surface Cover Types Shrub Leaf Area Index -

85 Set on F':_’E: | |
Tree Cover (%) 4=z t 36.8 Tree Leaf Area Index

Leaf Area Index (LAIL) is defined
Shrub Cover (%) 14.2 Shrub Leaf Area Index 2.3 as the one sided green leaf

area per unit ground area in

v 999

Herbaceous Cover (%) 14.2 Herbaceous Leaf Area Index 1.6
broadleaf canopies, or as the
Water Cover (%) 0.2 projected needleleaf area per
Impervious Cover (%) 336 Directly Connected Impervious Cover (%)  20.9 unit ground area in needle
_ canopies. ITree Eco users:
Soil Cover (%) Lo Leaf area indexes can be =
Total Cover (%) calculated from Eco results for
{Should = 100) 100.0 leaf area. These results are

presented in units of m2/ha. To
get LAL divide by 10,000,

way to think about LAI is to
And it & important fo know what broicaly & going on beneath areas of free canaoy. ¥

P m imagine drawing a square on
Cover Types beneath Tree Cover the ground under a tree canopy,
Pervious Cover (%) 86.4 with sides 1 meter in length.
) o e Standing in this 1-meter square
Impervious Cover (% 13.6
3 (%) area, looking up into the tree
canopy, the LAI represents the
surface area (1-sided) of the
leaves present directly above
Total Cover (%) . th|s.1 meter square area.
(Should = 100) : Typical LAI values range from
1-7, representing 1-7 square -
Next: Step 3) i Tree Hydro Hydrolegical Parameters OK ‘ ‘ Cancel ‘
i-Treeisa "
" . - e __ E § . n Em
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i-Tree Hydro: Land Cover Parameters &

These parameter values desorbe the study ares land cover conditions. Praoject Location: Atsnts, Georgia HE|D for items on this page: |
Surface Cﬂvﬂ:‘_’ T‘grp:as_ Shrub Leaf Area Index -
Tree Cover (%) Are: informzron |36.8 Tree Leaf Area Index 5
(%) i * l—/ Leaf Area Index (LAIL) is defined
Shrub Cover (%) 14.2 ’ Shrub Leaf Area Index 2.3 as the one sided green leaf
Herbaceous Cover (%) 14.2 Wp Herbaceous Leaf Area Index 16 area per unit ground area in
broadleaf canopies, or as the
Water Cover (%) 0.2 projected needleleaf area per
Impervious Cover (%) 336 ’ Directly Connected Impervious Cover (%)  20.9 unit ground area in needle
_ _ canopies. ITree Eco users:
Soil Cover (%) Lo Leaf area indexes can be =
Total Cover (%) calculated from Eco results for
{Should = 100) 100.0 leaf area. These results are

presented in units of m2/ha. To
get LAL divide by 10,000,
way to think about LAT is to
imagine drawing a square on
the ground under a tree canopy,
Pervious Cover (%) 86.4 with sides 1 meter in length.
. Standing in this 1-meter square
area, looking up into the tree
canopy, the LAI represents the
surface area (1-sided) of the
leaves present directly above
this 1 meter square area.
Typical LAI values range from
1-7, representing 1-7 square -

And it &= important fo know what froically & going on beneath areas of free canaoy.
Cover Types beneath Tree Cover

Impervious Cover (%) 13.6

Total Cover (%)
(Shouid = 100)  +00-0

Next: Step 3) i Tree Hydro Hydrolegical Parameters OK ‘ ‘ Cancel ‘
i-Treeisa -
e Initiafi ~ e { E ' - SEPA
Cooperative Initiative { u & _ ~yu E;ﬂ JP §f -+ B, &
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i-Tree Hydro: Hydrological Parameters
3 R

Project Location: Atianis, Geargiz Help for items on this page:

Note: Auto-calbration s avaizbie only when modeling & watershed.

,]l

Current parameter seft: [Autol:aibrated Parameters

These parameters define study area soil, vegetation, and water conditions.

The goal is to adjust them until modeled streamflow resembles observed streamflow.
You may create and compare multiole parameter sefs. Start by Aufo-Calbrating with the Suggested Default Values, and then Compare the
Parameter Sef Calbration Results. You modify these parameter sefs by FIRST Retaining and Editing & NEW Paramefer 5ef. Af any fime, run
the Auto-Calbrafon routine with any Current Farameter et fo oreate new Auto-Calbrated Farameters which may then be firther adiusted,

Retain and Edit as MEW

parameter set ‘ ‘Deleteﬁ"lsparameterset‘ [

Auto-Calibrate this

Parameter Set ‘

Compare Parameter Set
Calibration Results

Parameters:

e start with 2 prefminary value for the amount of water
coming Srough fhe gauge.

Annual Average Flow at Gauging Station (crns)

Then we select 3 soff fype fo account for the way water moves
nte and through the ground,

Soil Type | Blended Texture -]

Wetting Front Suction (m)
Wetted Moisture Content (m)
Surface Hydraulic Conductivity (cm/h)

Condition of the =i in terms af root penetration
and water content = sef next.

Depth of Root Zone (m)
Initial Soil Saturation Condition (%)

i-Treeisa

Cooperative Initiative { n m& ) Arbor Day Foundation

among these partners

Advanced Settings [ ]

Leaf Transition Period (days)

Leaf On Day (Day of year 1-365)
Leaf Off Day (Day of year 1-365)
Tree Bark Area Index

Shrub Bark Area Index

Leaf Storage (mm)

Pervious Depression Storage (mm)
Impervious Depression Storage (mm)
Scale Parameter of Power Function
Scale Parameter of Scil Transmissivity

Transmissivity at Saturation (m2/h)

|

[ | e | Y U] [ | e -
== & || o o oy
[N ] [i=]

= & Fa

& || &

311

1.7239615

Current Parameter Set

These are the Hydrological
Parameters that i-Tree Hydro
will use as it attempts to create
a best-fit scenario between all
your model inputs and the
observed streamflow at the
stream gage. The parameters
that are currently displayed will
be used in either the Auto-
Calibration routine or compared
against other parameter sets so
that you may choose the best-fit
scenario.

Upon exiting this screen, the
hydrological parameters last
displayed will be used within the
maodel.

Refer to the manual for more

United States
Enviranmantal Protetion
v

information.
Unsaturated Zone Time Delay (h) | 10.0000
Time Constant for Surface Flow: Alpha (h) |1.175744289
Time Constant for Surface Flow: Beta (h) |47.0259259
Watershed area where rainfall rate 100
can exceed infiltration rate (%)
Next: Step 4) FTree Hydre Alternative Case | oK | | Cancel
a~
-~ L] L E ) B o
& A E. L F hee



i-Tree Hydro: Hydrological Parameters

These parameters define study area soil, vegetation, and water conditions.
I The goal is to adjust them until modeled streamflow resembles observed streamflow.
You may create and compare multiole parameter sefs. Start by Aufo-Calbrating with the Suggested Default Values, and then Compare the
Parameter Sef Calbration Results. You modify these parameter sefs by FIRST Retaining and Editing & NEW Paramefer 5ef. Af any fime, run
the Auto-Calbrafon routine with any Current Farameter et fo oreate new Auto-Calbrated Farameters which may then be firther adiusted,

Note: Auto-calbration i avaizbie only when modeling & watershed.

Current parameter set: [Auto(:aibrated Parameters v]

Retain and Edit as MEW
parameter set

Compare Parameter Set

Auto-Calibrate this
Calibration Results

Parameter Set

‘ ‘Ddeteﬁ'isparameterset‘ ‘

Parameters: Advanced Settings [ ]

e start with 2 prefminary value for the amount of water
coming Srough fhe gauge.

Annual Average Flow at Gauging Station (crns)

Leaf Transition Period (days)
Leaf On Day (Day of year 1-365)

Leaf Off Day (Day of year 1-365) |311

|

[ | e | Y U] [ | e -
== & || o o oy
[N ] [i=]

= & Fa

& || &

Tree Bark Area Index

Then we select 3 soff fype fo account for the way water moves

into and through the ground. Shrub Bark Area Index

Leaf Storage (mm)

Soil Type | Blended Texture -]

Wetting Front Suction (m)
Wetted Moisture Content (m)
Surface Hydraulic Conductivity (cm/h)

Condition of the =i in terms af root penetration
and water content = sef next.

Depth of Root Zone (m)
Initial Soil Saturation Condition (%)

Pervious Depression Storage (mm)

Impervious Depression Storage (mm) | 1.7239615
Scale Parameter of Power Function
Scale Parameter of Soil Transmissivity
Transmissivity at Saturation (m2/h)
Unsaturated Zone Time Delay (h) | 10.0000
Time Constant for Surface Flow: Alpha (h) |1.175744289
Time Constant for Surface Flow: Beta (h) |47.0259259

Watershed area where rainfall rate

can exceed infiltration rate (%) 100

i-Treeisa

Cooperative Initiative { n m& ) Arbor Day Foundation

among these partners

"

@ A L

Next: Step 4) | Tree Hydro Alternative Case | oK

State University of New Yok
Calege of Envinmesental Scxnes and Forestey

Project Location: Atianis, Geargiz Help for items on this page:

Current Parameter Set

These are the Hydrological
Parameters that i-Tree Hydro
will use as it attempts to create
a best-fit scenario between all
your model inputs and the
observed streamflow at the
stream gage. The parameters
that are currently displayed will
be used in either the Auto-
Calibration routine or compared
against other parameter sets so
that you may choose the best-fit
scenario.

Upon exiting this screen, the
hydrological parameters last
displayed will be used within the
maodel.

Refer to the manual for more
information.

=



i-Tree Hydro: Hydrological Parameters
3 R

These parameters define study area soil, vegetation, and water conditions. Profect Location: Alanta, Georgiz HE|D for tems on this page:
The goal is to adjust them until modeled streamflow resembles observed streamflow. Il
You may create and compare multiole parameter sefs. Start by Aufo-Calbrating with the Suggested Default Values, and then Compare the Current Parameter Set
Parameter Sef Calbration Results. You modify these parameter sefs by FIRST Retaining and Editing & NEW Paramefer 5ef. Af any fime, run
| fhe Aufo-Calbration routine with any Current Farameter set fo aeate new Auto-Calbrated Farameters which may then be further adiusted. ) |
| These are the Hydrological
Note: Auto-calbration i avaizbie only when modeling & watershed. Parameters that i-Tree Hydro
Current parameter set: [Autol:aibrated Parameters v] will use as it attempts to create
a best-fit scenario between all
Retain and Edit as NEW ‘ ‘ ' ‘ ‘ Auto-Calibrate this ‘ Compare Parameter Set your model inputs and the
Delete this parameter set )
parameter set Parameter Set Calibration Results observed streamflow ot the
Parameters: Advanced Settings [ | stream gage. The parameters
that are currently displayed will
l-ife.s_:'fa.rf with 3 prefiminary value for the amount of water Leaf Transition Period (days) be used in either the Auto-
coming Srough fhe gauge. } ) )
Leaf On Day {Day of year 1-355) |7 Calibration routine or compared
Annual Average Flow at Gauging Station (cms)} |0.1535422500 :
g aing (cms) Leaf Off Day (Day of year 1-365) |311 against other parameter sets so
that you may choose the best-fit
Tree Bark Area Index ¥ ) ¥
sCenario.

Then we select 3 soff fype fo account for the way water moves St Bark Ares Trdex
nte and through the ground, '
Leaf Storage (mm)

Upon exiting this screen, the
Pervious Depression Storage (mm) hydrological parameters last

Wetting Front Suction (m) |0. 1200000 Impervious Depression Storage (mm) | 1. 7239615 displayed will be used within the
Wetted Moisture Content (m)} |0.4800000 Scale Parameter of Power Function model.
Surface Hydraulic Conductivity (cm/h) |0. 2570000 Scale Parameter of Scil Transmissivity

Transmissivity at Saturation (m2/h)

Soil Type | Blended Texture -]

Refer to the manual for more

[ | e | Y U] [ | e -
== & || o o oy
[N ] [i=]

= & Fa

& || &

- _ ] information.
Condition of the sof i1 ferms of root penefration Unsaturated Zone Time Delay (h) | 10,0000
and water confent is set next. |
Time Constant for Surface Flow: Alpha (h) |1. 175744289
Depth of Root Zone (m) |0.014863 ime Constant for Surface Flow: Alpha (h)
N _ _ N Time Constant for Surface Flow: Beta (h) [47.02559259
e e CEE S Watershed area where rainfall rate |
can exceed infiltration rate (%) 100
Next: Step 4) | Tree Hydro Alternative Case | oK | | Cancel |
i-Treeisa -
gelsa - . E - T SEPA
Cooperatlvelnltlatlve{ n & _ CYu _ JP §F -k B, 7
!m H[m {hﬂm - o Y ‘State University of New Yark NAASF g:;‘wfgnﬂ:ﬁwmnn
among these partners DAVEY™" @ - ﬂ IS& Xy Treor e o ekt s o sy Riency



i-Tree Hydro: Hydrological Parameters

These parameters define study area soil, vegetation, and water conditions. Profect Location: Alanta, Georgiz HE|D for tems on this page:

I The goal is to adjust them until modeled streamflow resembles observed streamflow. Il
You may create and compare multiole parameter sefs. Start by Aufo-Calbrating with the Suggested Default Values, and then Compare the Current Parameter Set
Parameter Sef Calbration Results. You modify these parameter sefs by FIRST Retaining and Editing & NEW Paramefer 5ef. Af any fime, run
the Auto-Calbrafon routine with any Current Farameter et fo oreate new Auto-Calbrated Farameters which may then be firther adiusted, ) 1

| These are the Hydrological
Note: Auto-calbration i avaizbie only when modeling & watershed. Parameters that i-Tree Hydro
Current parameter set: [Auto(:aibrated Parameters v] will use as it attempts to create

a best-fit scenario between all
Retain and Edit as MEW ‘ ‘ ) ‘ ‘ Auto-Calibrate this ‘ Compare Parameter Set your model inputs and the
Delete this parameter set )
parameter set Parameter Set Calibration Results observed streamflow ot the
Parameters: Advanced Settings [ | stream gage. The parameters
that are currently displayed will
l-ife.s_:'fa.rf with 3 prefiminary value for the amount of water Leaf Transition Period (days) be used in either the Auto-
coming Srough fhe gauge. } ) )
Leaf On Day {Day of year 1-355) |7 Calibration routine or compared
Annual Average Flow at Gauging Station (cms)} |0.1535422500 :
g aing (cms) Leaf Off Day (Day of year 1-365) |311 against other parameter sets so
that you may choose the best-fit
Tree Bark Area Index ¥ ) ¥
sCenario.

Then we select 3 soff fype fo account for the way water moves St Bark Ares Trdex
nte and through the ground, '
Leaf Storage (mm)

Upon exiting this screen, the
Pervious Depression Storage (mm) hydrological parameters last

Wetting Front Suction (m} |0. 1200000 Impervious Depression Storage (mm) | 1. 7239615 displayed will be used within the
Wetted Moisture Content (m)} |0.4800000 Scale Parameter of Power Function model.
Surface Hydraulic Conductivity (cm/h) |0. 2570000 Scale Parameter of Scil Transmissivity

Transmissivity at Saturation (m2/h)

Soil Type | Blended Texture -]

Refer to the manual for more

[ | e | Y U] [ | e -
== & || o o oy
[N ] [i=]

= & Fa

& || &

- . i information.
Condifion of the soil in ferms of roof penefration Unsaturated Zone Time Delay (h) | 10,0000
and water confent is set next.
Time Constant for Surface Flow: Alpha (h) |1.175744289
Depth of Root Zone (m) [0.014869 ime Constant for Surface Flow: Alpha (h)
N ] ) N Time Constant for Surface Flow: Beta (h) |47.0259253
R e T FEe Watershed area where rainfall rate
can exceed infiltration rate (%) Sl
Next: Step 4) | Tree Hydro Alternative Case | oK | | Cancel |
i-Treeisa -
153 - . E : T SEPA
Cooperative Initiative { n & _ SV “P §F -B B <
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i-Tree Hydro: Hydrological Parameters

Project Location: Atianis, Geargiz Help for items on this page:

These parameters define study area soil, vegetation, and water conditions.
I The goal is to adjust them until modeled streamflow resembles observed streamflow.
You may create and compare multiole parameter sefs. Start by Aufo-Calbrating with the Suggested Default Values, and then Compare the
Parameter Sef Calbration Results. You modify these parameter sefs by FIRST Retaining and Editing & NEW Paramefer 5ef. Af any fime, run
the Auto-Calbrafon routine with any Current Farameter et fo oreate new Auto-Calbrated Farameters which may then be firther adiusted,

Note: Auto-calbration i avaizbie only when modeling & watershed.

Current parameter seft: [Auto(:aibrated Parameters v]
Retain and Edit as MEW ) Auto-Calibrate this Compare Parameter Set
parameter set ‘ ‘ Delete this parameter set ‘ ‘ Farameter Set ‘ Calibration Results
Parameters: Advanced Settings [ ]

e start with 2 prefminary value for the amount of water
coming Srough fhe gauge.

Annual Average Flow at Gauging Station (crns)

Leaf Transition Period (days)
Leaf On Day (Day of year 1-365)

Leaf Off Day (Day of year 1-365) |311

|

[ | e | Y U] [ | e -
== & || o o oy
[N ] [i=]

= & Fa

& || &

Tree Bark Area Index

Then we select 3 soff fype fo account for the way water moves

into and through the ground. Shrub Bark Area Index

Leaf Storage (mm)

Soil Type | Blended Texture -]

Wetting Front Suction (m)
Wetted Moisture Content (m)
Surface Hydraulic Conductivity (cm/h)

Condition of the =i in terms af root penetration
and water content = sef next.

Depth of Root Zone (m)
Initial Soil Saturation Condition (%)

Pervious Depression Storage (mm)

Impervious Depression Storage (mm) | 1.7239615
Scale Parameter of Power Function
Scale Parameter of Soil Transmissivity
Transmissivity at Saturation (m2/h)
Unsaturated Zone Time Delay (h) | 10.0000
Time Constant for Surface Flow: Alpha (h) |1.175744289
Time Constant for Surface Flow: Beta (h) |47.0259259

Watershed area where rainfall rate

can exceed infiltration rate (%) 100

Current Parameter Set

These are the Hydrological
Parameters that i-Tree Hydro
will use as it attempts to create
a best-fit scenario between all
your model inputs and the
observed streamflow at the
stream gage. The parameters
that are currently displayed will
be used in either the Auto-
Calibration routine or compared
against other parameter sets so
that you may choose the best-fit
scenario.

Upon exiting this screen, the
hydrological parameters last
displayed will be used within the
maodel.

Refer to the manual for more
information.

Next: Step 4) | Tree Hydro Alternative Case | oK
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i-Tree Hydro: Alternative Case

¥ i'
# Step 4) Define an i-Tree Hydro Alternative Case R T — - - -~ e |
Input the Cover Type values below fo reffect the Alffernative Land Lise Scenario you wish fo model, Example:
norease your free canopy and dedrease your impervious cover. Remember: aff the cover types must add fo 100% Help for items on this page:
| e2urface Coverlvpes Percent Tree Cover -
Base Alternative Base Alternative T
Case Case Case Case How much of your
Tree Cover (%) 36.8 20.0 B Tree Leaf Area Index |5 5 watershed area is covered
Shrub Cover (%) 14,2 42 ’ Shrub Leaf Area Index |22 22 by tree canopy? Here you
would enter this percentage.
Herbaceous Cover (%) 14,2 14,2 ’ i{lnedrg)a{ceuus Leaf Area |15 1.5 This percentage represents
Water Cover (%) 0.2 0z tree canopy found over both
_ Directly Connected pervious and impervious
Impervious Cover (%) 336 50.4 ’ Impervious Cover (%) 222 40.0 cover. For example, trees
Soi Cover (%) L0 La planted in a parking lot,
; (%) where the majority of the L
Total Cover (%, : 3
(Should = 100) 100.0 100.0 !::annp‘,f. might be over
impervious asphalt, and
trees planted in parks,
Cover Types beneath Tree Cover where the canopy is over
Base Alternative pervious soil/grass, are both
Case Case included in this percentage.
Soil Cover (%) 6.4 0.0 This percentage could come
S from data sources you have
Impervious Cover (%) = 0.0 already compiled or you
could make use of other i-
Tree tools, such as i-Tree  —
Canopy
Total Cover (%) (www.itreetools.org/canopy)
{Should = 100) 100.0 100.0 , to create a statistical -
Next: Step 4) Run the ~Tree Model! ‘ Reset ‘ ‘ OK ‘ ‘ Cancel ‘

i-Treeisa

B 8 ¢ E s SEPA
Cooperative Initiative { n ﬁ @ _ Wi SA ;? §F Yy &
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i-Tree Hydro: Alternative Case

.
4 Step 4) Define an i-Tree Hydro Alternative Case e S S SR S —— - ——— | 24 .|ﬁ
Input the Cover Type values below fo reffect the Alffernative Land Lise Scenario you wish fo model, Example:
Norease your free cEnaoy and dearease pour impervious cover, Remember: af the cover fypes must add fo 100% Help for tems on this page:
" Surface Cover Types Percent Tree Cover -
Base Alternative Base Alternative T
Case Case Case Case How much of your
Tree Cover (%) 36.8 20.0 | Tree Leaf Area Index |5 5 watershed area is covered
Shrub Cover (%) 14,2 14,2 ’ Shrub Leaf Area Index 2.2 2.2 by tree canopy? Here you
would enter this percentage.
Herbaceous Cover (%) 14,2 14,2 ’ iI-Iedrbaceuus Leaf Area 1.5 1.6 This percentage represents
Water Cover (%) 0.2 0.2 aex tree canopy found over both
_ Directly Connected pervious and impervious
Impervious Cover (%) 336 50.4 ’ Impervious Cover (%) |1D-9—| 40.0 cover. For example, trees
Soi Cover (%) L0 La planted in a parking lot,
; (%) where the majority of the L
Total Cover (%, : -
(Should = 100) 100.0 100.0 !::annp‘,f. might be over
impervious asphalt, and
trees planted in parks,
Cover Types beneath Tree Cover where the canopy is over
Bace Alternative pervious soil/grass, are both
Case Case included in this percentage.
Soil Cover (%) 6.4 0.0 This percentage could come
from data sources you have
Impervious Cover (%) = 0.0 already compiled or you
could make use of other i-
Tree tools, such as i-Tree  —
Canopy
Total Cover (%) (www.itreetools.org/canopy)
{Should = 100) 100.0 100.0 , to create a statistical -
Next: Step 4) Run the i-Tree Model! ‘ Reset ‘ ‘ OK ‘ ‘ Cancel ‘

i-Treeisa

Cooperative Initiative { n g
Arbor Dy Foundation
among these partners DAVEY™" ®© ot
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i-Tree Hydro: Alternative Case

¥ i'
# Step 4) Define an i-Tree Hydro Alternative Case R T — - - -~ e |
Input the Cover Type values below fo reffect the Alffernative Land Lise Scenario you wish fo model, Example:
inorease your free canagy Snd decrease your impervious cover. Remember: afl the cover types must add fo 100% Help for items on this page:
" Surface Cover Types Percent Tree Cover -
Base Alternative Base Alfternative T
Case Case Case Case How much of your
Tree Cover (%) 36.8 20.0 T Eremtemona | 5 watershed area is covered
Shrub Cover (%) 14,2 42 ’ Shrub Leaf Area Index |22 22 by tree canopy? Here you
would enter this percentage.
Herbaceous Cover (%) 14,2 14,2 ’ iI-Iedrbaceuus Leaf Area |15 1.5 This percentage represents
Water Cover (%) 0.2 0z aex tree canopy found over both
_ Directly Connected pervious and impervious
Impervious Cover (%) 336 50.4 ’ Impervious Cover (%) 222 40.0 cover. For example, trees
Soi Cover (%) L0 La planted in a parking lot,
; (%) where the majority of the L
Total Cover (% ; 3
(Should = 100) 100.0 100.0 !::annp‘,f. might be over
impervious asphalt, and
trees planted in parks,
Cover Types beneath Tree Cover where the canopy is over
Base Alternative pervious soil/grass, are both
Case Case included in this percentage.
Soil Cover (%) 6.4 0.0 This percentage could come
S from data sources you have
Impervious Cover (%) = 0.0 already compiled or you
could make use of other i-
Tree tools, such as i-Tree  —
Canopy
Total Cover (%) (www.itreetools.org/canopy)
{Should = 100) 100.0 100.0 , to create a statistical -
Next: Step 4) Run the ~Tree Model! ‘ Reset ‘ ‘ OK ‘ ‘ Cancel ‘

i-Treeisa

B 8 ¢ E s SEPA
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Outputs: In the User Interface

i-Treeisa
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Exported Outputs

& Examples of Additional Processing

Pervious
flow
(m?3)

Base
flow
(m3)

Site condition

Impervious
flow (m3)

Percent change from base scenario

30.0%

20.0%

10.0%

0.0%

-10.0%

-20.0%

-30.0%

B development: 5%

canopy loss
M reclamation: 5%

canopy gain
i targeted: 2.5%

canopy gain

Total Flow

Base Flow

Pervious Flow Impervious Flow

v | s | asm | o
Post-

37,277 6,488 14,327 16,462
development
Increased 66 376 K 25 37
Gallons million million million
303% 28% 305% 643%
Increase

100

150
S
& 100
=
e
O
8
TR
g
g
<

-20
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Preview of i-Tree Hydro Version 6

ﬂ Step 1) i-Tree Hydro Project Area Information @
Geographic Reference Location Help for tems on this page:
Nation United States of America -
State Mew York -
County Onondaga -
City Syracuse -

Project Time Period

-

Start Date f Time (LUGE} Ul‘rgl‘rzglzgg:gg:gg =

End Date f Time (LUGE} 12‘1‘30!201200:00:00 =

-

Topographic Data
DEM Fite:
G: [-Tree_Hydro [SWIHvdro [weftec_branch

. _step 2w |Hydro [bin [v88 [Debug [Sample
() Select preprocessed topographic data  Dsis|dem.dar

) Browse for my own DEM file

Weather Station Data
() Select a weather station from map

) Select raw NCDC weather file Weather Station ID: 725190-14771

() Select processed weather files

Calibration Data

() Select USGS gage from map

() Select raw USGS data file

- Stream Gage ID: 04230100
) Select processed data file

) Mot calibrating

Next: Step 2) i-Tree Hvdro Land Cover Parameters l Cancel I [ 0K ] [ MNext l

i-Treeisa

i itiati e ES
Cooperative Initiative { n & s Sﬂ % ,f
Ig.-\rlh}rlh Foumdatio :
among these partners DAVEY™T = u i I L Casey Trees e syt e s
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Preview of i-Tree Hydro Version 6

I ﬂ Rain Garden

[=)[@]=]

State University of New ork

iStePZ)land CoverInputs (%) Area (m?)
Project Area Evergreen Cover Help for tem| GI Footprint 0 0 |
—_—— Evergreen Cano 0.042 (%)
Area 26237500 Units ~ m? i e o Pervious C Land Cover
Evergreen Shrub Cano k (%) —
g it et i Canopy Tree Cover 0 [ |
r Ar ' |
Land Cover Area This pertai Shrub Cover 0 |0 \
Base Case Alternate Case 1 Alternate Case 2 Alternate Case 3 UNDERNEA Herbaceous Cover g ‘ 0 ‘
@ % ©) Area (%) (%) (%) portions of ! J
Tree Canopy (TC) 39.20 10285100.(] 34.20 44,20 2.7 Soil Cover 0 lo \
Pervious under TC ~ 38.49 10098813. 33.49 38.49 38.49 Begatse 1o
= = = , completely ; = = \
Impervious under TC  1.80 |472275.00 | 1.80 6.80 4.30 canapy, it Total Cover 0 0
Shrub Canopy 33.50 iézsisgz.rsit] 33.50 33.50 33.50 other cover Ca p _
Herbaceous 1500  |3935625.01 15.00 15,00 15.00 Hydro can nopy Properties
e = S ot f
Water 2.00 |524750.00 | 2.00 2,00 2.00 BEOR CHAE Tree LAI S
Impervious 0.3 ‘772}0727-‘16727.75';(;‘ 15.30 530 7.80 Pervious C Shrub LAI 2
Bare Soil 0.0 fqi.of | 0.0 0.0 0.0 Canopy per: Herbaceous LAI -
the amount
Green Infrastructure beneath t - >
eneafi ' Soil Properties
— . ‘ - = = pervious su =
Tree Pit {E:0 I | {30 J o |8:0 00 J Max Ponding Deptt (m) 0
Rain Garden 0.0 |[0.0 \ 0.0 W [o0 0.0 B Total cover =
e = = - L RES Root Zone Depth 0
Green Roof 0.0 | [0.0 | {0.0 ‘ o 19-,07 |0.0 | e sub-types s 9
Rain Barrel [0.0 |00 | 0.0 | [ 0.0 0.0 ] e Storage Zone Depth 0
= i ‘ = = TE = — CE describing t . ) -
Porous Pavement (0:0 |10:0 | 0.0 J. 0.0 0.0 | as best as Soil Porosity 0
: : ; , or under e Infiitration Rate 0 I
Total Cover (1000 ||26237500.(] 100.0 | |00 | 100.0 )
- = - Soil Type -
Directly Connected Impervious Area
Directly Connected 1A~ 421 133656, 1207 [ 277 4.21 Hydraulic Properties
- . - 2 Tt
Canopy Parameters Contributing Arez (m?) 0
Tree Leaf Area 50 5.0 50 T Impervious (%) 0
Shrub Leaf Area 2.0 2.0 2.0 20 Pervious (%) 0
Herbaceous Leaf Area 2.0 2.0 2.0 2.0 )
Underdrain False v
Next: Step 3) Parameterize and Galibrate Model [
l Cancel ’ oK
i-Treeis a
. o [ E : B b <
Cooperative Inltlatlve{ n g I Sﬁ §*F -+ B,
Agrtsor TRy Foundation NAASF United States
among these partners DAVEY ™ ® - I - -
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Preview of i-Tree Hydro Version 6

(=]

'ﬂ Step 3) Parameterize & Calibrate Model

These parameters define project area soil and vegetation properties and model conditions. HE|D for tems on this page:
Starting with the Suggested Default Values, these parameters can be adjusted in one of two ways:
(1) manually based on prior knowledge, testing or research and (2) through calibration to observed streamflow values.

Note: Calbration of 3 parameter set is availahle ondy when modelng a watershed with abserved streamffow valies. Calbrafion of 3 parameter set
adjusis e hydrological parameters fo reduce the differences between the predicted streamfow and observed streamifow values aoross the fme
step sef within the calbration window on the night.

Soil Type -
properties are important for ]
correctly modeling infiltration
and runoff generation

Calibration
Current parameter set: [Suggested Default Values hd Time Step Hourly - processes. In general terms,
pick the best soil type that
[ Save ] [ Save Az ] [ Delete ] [ Calibrate ] [ Compare Parameter Sets ] describes most of your =
watershed area. Values range
Parameters: Advanced Settings from extremely porous sand

through relatively impervious
clay, with many soil types found
in between. L 4

e start with & prefiminary value for the amount of water
coming through the gauge.

Leaf Transition Period {days)
Leaf On Day (Day of year 1-365) (127
Leaf Off Day (Day of year 1-365)

Annual Average Flow at Gauging Station (crms) 336805555556

units: nong

-
=

Tree Bark Area Index

info and through the ground.

Then we select 3 sof type fo account for the way water moves

Shrub Bark Area Index

Leaf Storage (mm)

Soil Type |Sandy Clay Loam

]
Pervious Depression Storage (mm)

Wetting Front Suction {m)

Condition of the sof in ferms of roof peneirabion
and water confent s set next.

Depth of Root Zone (m)
Initial Soil Saturation Condition (%)

Wetted Moisture Content (m)
Surface Hydraulic Conductivity (cm/h)

0.12 Impervious Depression Storage (mm)
Scale Parameter of Power Function
Scale Parameter of Soil Transmissivity

Transmissivity at Saturation (m2/h)

=)

Unsaturated Zone Time Delay (h)
Time Constant for Surface Flow: Alpha (h)
Time Constant for Surface Flow: Beta (h)

50 .
Watershed area where rainfall rate

| Wl | W= (R S RO (| el [ r
o || = - || = n || = || pa
La ||
Ll

Based on the soil type, Hydro

will supply values for:

Wetting Front Suction
Wetting front suction (m),
controls the maximum
infiltration rates. It is used
to describe the rate at
which water is pulled into
the soil when it is dry
during the early part of the
infiltration process.
Estimated from soil physical

can exceed infiltration rate (3&) 10 properties used in Green-
Ampt lookup tables. &
Next: Step 4) i Tree Hydro Run Model | Cancel | | OK ‘ Mext
i-Treeisa { E P E§,F ) SEPA
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Preview of i-Tree Hydro Version 6

Scenario 1 I Parameter Set 1 Autocalibrate default value v]

Scenario 2 | Attemate Case 1 Parameter Set 2 Custom Parameter Values v |

OutPut Unit | Metric

[] Hide Processing

i-Treeisa

ive Initiati g E SEPA
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Preview of i-Tree Hydro Version 6

Location Input
State |W'5c0n5in

Location =

@ Address O Latitude, Longitude | Show Location on Map

Duration and Frequency Input

Input/Output Units : Units (®) I (cm)

Duration : |24—hr Rainfal Distribution Type : |L"L

Recurrence Interval : |100—yr | View US Rainfall Distribution Type

| Get Rain Data Rain Depth (cm/in) : k5215

IDF Table (in inches)

Duration One vr rec Two vr rec Five vr rec Ten vr rec Twenty Five yr rec Fifty
12hr 1.965 2.218 2.699 3.162 3.894 4.534
24-hr 2.253 2.547 3.101 3.632 4.467 5.193
2-day 2.536 2.903 3.577 4.207 5.180 6.012
3-day 2.786 3.170 3.879 4.542 5.566 6.443
4-day 3.011 3.407 4,138 4.822 5.879 6.784
7-day 3.582 4.034 4.854 5.608 6.758 7.732
10-day 4.091 4.598 5.501 6.319 7.547 8.575
20-day 5.577 6.232 7.356 8.339 9.767 10.927
30-day 6.845 7.634 8.955 10.081 11.673 12.936
45-day 8.480 9.458 11.053 12373 14.183 15.574
60-day 9.895 11.050 12.898 14.393 16.397 17.898
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Thoughts & Questions

www.itreetools.org
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Support -

Landscape W h a t | S | - T r e e ? Article appearing in the Daily

|
| (web app) :
A | Regional analyses Hagldonlins ==
' | oftree benefits in * Quantify structure, risk & environmental services of trees
+* . | minutes for cities, L
X a I I | e S counties, and e Advocacy and management tools for community trees SR S
Mote. * Built upon peer-reviewed USFS science billion in benefits
Design e Free and easy to use UPI article by Brook Hays ==
(web app)
Parcel level i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA 3
O W I l O a S analysis for current b Forest Service that provides urban and rural forestry analysis and Dal students to counttrees as
and f“:)“’: tﬁ’f"’ benefits assessment tools. The i-Tree Tools help communities of all sizes part of Halifax green
e to strengthen their forest management and advocacy efforts by AHerald News Nova Scotia

1 Eco quantifying the structure of trees and forests, and the environmental article =>

= | (desktop app) services that trees provide.
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Thank you!

Robbie Coville
robert.coville@davey.com

Dr. Ted Endreny
te@esf.edu
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In-depth technical slides
to address questions
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Hydro: Model Assumptions

® Topographic index
> Affected by DEM resolution

> Increasing DEM resolution —small cell sizes
« Tl values decrease for most cells

- Minimum, median values decrease
« Tl values may increase for river/stream network cells

- Maximum value may increase

> Decreasing DEM resolution — larger cell sizes
« Has the opposite effect
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Hydro: Model Assumptions

Tl Syracuse,
NY
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Hydro: Model Assumptions

® Hydraulic Conductivity — Transmissivity
> Same everywhere in the watershed

> Decay profiles — decays with soil depth
« Exponential vs. Power

K. (2) = K, exp(-fz) K.(2) =K, (1- fz)"

« Default model setting is power law decay
« Changed in hydrological parameters screen

i-Treeisa
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Hydro: Model Assumptions

$ Saturation/infiltration excess

> Effects pervious areas
- Tree cover over pervious, shrub/herbaceous, bare soil

> Percentage of watershed area that is controlled by infiltration
excess — rest is saturation excess

® Land cover
> Average or sampled — typically only an estimation
> DCIA value — estimated
> Problems with NLCD resolution

i-Treeisa
Cooperative Initiative
among these partners
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HP: Modeling Metrics

® Calibration
> Method:

« Determining optimal model parameter set
- Optimization algorithm - PEST

- Repeated model runs
- Comparing predicted and observed values

« Maximize goodness of fit metrics

> Problems:
 Equifinality — Different parameter sets, same optimum
- Disagreement between field data and model parameters

i-Treeisa

N = e 1& ES
Cooperative Initiative @ ‘E LA SH ,<F
Aurtey
among these partners DAVEY @ach ficinT I Comylress | e




HP: Modeling Metrics

® Calibration Metrics

> Values range from -~ to 1
« Negative — Worse than observed average value
« Zero — Equal to observed average value
« Positive — Better than observed average value

> Volumetric Efficiency
. Criss and Winston, 2008 Z(Qcalc — Oobs)?
NSE =1 —

> Baseflow fit — 2
« Perrin et al., 2001 Z(Qﬂbs Cobs)

> Peak flow fit
- Nash — Sutcliffe Efficiency (1970)

> Overall fit
 Yeetal., 1997
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HP: Modeling Metrics

® Validation

> Using optimized parameter set to predict forward

- Without further alteration/optimization

> Necessary to build confidence in the model
« Trust structure and calibrated parameter set

® Verification

> Alter model structure or routines
« Switch model routines — different governing equations
« Revise model code — numerical solutions, code structure

i-Treeisa
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HP: Modeling Metrics

® Common calibration problems
> Weather station isn’t representative, gage errors

—— Simulated
Observed

—
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o
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Time (hours) _—
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Check
weather
station
location,
dominant
weather

patterns

Check input
data period
for errors




HP: Modeling Metrics

® Common calibration problems
> High base flow, too little evapotranspiration

—— Simulated
‘ Observed
0|
e
(@)
N}
=
o
LL

Time (hours) —0m7 o—o-—
i—Tr_eeis_a_ _ e @ - ES

copereiveniive | @8 papy® @ % A R P

® Check

landcover
estimates

® Check

weather
data (net
rad., temp,
windspeed)

® ALK,

values




HP: Modeling Metrics

® Common calibration problems
> Incorrect partitioning of baseflow/overland flows

— Simulated
[ Observed
0|
e
O
=
o
LL

Time (hours) —0mo-
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® Check

landcover
estimates

® Check

contributing
area/DEM
footprint

® LAL K
values




