i-Iree

Hydro

User’s Manual
]g ,’7]= P gt £ £




X < ji-Tree ( About i-Tree)
i-Tree £ % p % E#k4 & B Li2 ehfe (7% L (peer-reviewed ) 4t 2 £ 2 » H &
FH 2P VAR AT B F iR 1 L e i-Tree 1 E%ﬁﬁ T TR EAR ETIR
4 2 SEZ ‘FFST:F HEda o L FRek );ﬁ L] e Y e ih s L_'—ﬁ—‘lgrz—r‘v ﬁ;é‘g m®hLdgr
BB oo

i-Tree & #-] ¥ ~ ;L?“ﬂz_p_‘;;» SRR s B LR FEAH Tiek F* 4L ﬁ:gq’v?;rs—ri
o hE - KA T A HIFESEFe B0 25 gEA Ll e
43 KMR4% 0 i-Tree x%?*"'“ i g ﬁ‘vgi“’mf*‘vf‘ﬁ?é_ 2= s R

Mo RibF Y p A H - #H& 2 B4 Btk 0 i-Tree ehf s L UER N B R
FER R R R oAk o

d Z2EkS AL G 5 LR ETER2Y >iTree k= 22 kg » ¥ o i-Tree K
= (www.itreetools.org) z B~32+ - k4 k& ~ Davey ft4 4 %> & (Davey Tree
Expert Company ) ~ £ #1% & £ 4 (Arbor Day Foundation ) ~ # & k% % £

( Society of Municipal Arborists ) ~ £+ & 4 E]}=1» £ (International Society of
Arboriculture) ™ % Casey Trees & ¢ = % & Ttk Xl Rk £ B ~ 3L 4 p
FUEREHRLIF

i-Tree # & (i-Tree Products)
i-Tree 5 2 % 2 5.0 A & § 10T E 403 AT R A B AR -

i-Tree Eco #& i 1 307 Hheprin o A& % R p | 3 pgvs #4575 il z‘;;q;%
2 A META 41“"1 Fdcdf o R MDA EF0 s TR P LAY
hiE o

i-Tree Streets 7| = # § 4J/R4 % — /]*slgrs—r; FipbEE e R Y - SR
A ’%fﬁi&j;%;}ril_/ AEERRNERT B B EEENEANRE  F G
AR F T FR RS F R A RIS A

i-Tree Hydro 2_% — /‘/;L;ﬁg;@tﬁj?g—r; k2 H e gﬁ—j}u%ﬂm WRET W
oo 2 BORY AR kA G iRt Bk f

i )2,; ( National Land Cover Database >
ISR SR SR b
A RITEF Pl o

i-Tree Vue ;' im p d # % >3 '{";%.
NLCD) &2 & F] i 25 ]~ gl
A KRS o Ha Ve D R

\t 11\4

i-Tree Species Selector £~ J J2 = ¢h1 £ » % 7 et 4R3 g 30 K {I3E 17 5
wo frds IV PR AR g & R o



i-Tree Storm &% (5 - P E Ry 2 T g > 2 TUFE T RA F rkeh
—%—\13"—1":, /_Lmj V:}'ﬁ':‘go”ﬁ’l‘é?—j %%ﬂv,] yj:-jtljl _",I ’I":IF%]”‘J‘\':H]@JQ
RELTTFTTENTL -

i-Tree Design £~ | i % cha 81 & » - 5 phk? & - pHAawEm I 5 o

|
B 1 5 ik 3% Google ¥ F] o € IR fRETA A REA L] 22k E 2§ e B
e frE U c LPAEMASHIIME > [ FHROHAET L AR
R Ao

F_k

i-Tree Canopy #% - /J -3 § i{ 03 j2 » B & * ig & 71 Google Maps 47 ]
oo A I BEEA (b fHATE ) st o Bag R iy
Lo B3P HFHPRET RIREFRE K RED R 2 OR{IE L TR
i * i-TreeHydrofrH v § & 4 3 B Z B s p Gt 97 % 4ciE o

# 7 # P (Disclaimer)

AR SR 2T FAXP it R B LA ] H oy
4

o
RV R EL IR ESIRA PR S R LR FFSLT L
fra 22X FIEE R INE RS };;,&h*g—mm: g8 o $7 & [i-Tree Software Suite
v.5.0 O ZT}\I—-’/]*Z#%T—*:— A \‘mif\’—l-r%'-° VEHIRF X BRBE TOFT

3¢ (End User License Agreement > EULA) PR FRXEDFTAR LR
gAY o

¥4t (Feedback)
i-Tree # % PIAARB 5 RX T B 2 RepiEewfrg L g e g% 24
REDY T s A ol i gt 47 o SFI LT3R -Tree A T G A )

g1 38 F ¥ 1 http://www.itreetools.org/support/


http://www.itreetools.org/support/

%% (Acknowledgments )

i-Tree
i-Tree 4x i & 22 foit d ZEHRS h 2 Q5 & IFR T 33 adet £ 72
5@ oi-Treev. 5.0 en2 % 5 5 & d £ E% 0 f04k4 B 7 %' (USDA Forest
Service Research ) ~ E] 3 b # A #l4k1 » 11 2 i-Tree & ¢ & & Davey ft4 4 F
2 7 (Davey Tree Expert Company ) ~ 12 #+% 74 £ £ (Arbor Day Foundation )
# 48 kT £ 4 (Society of Municipal Arborists ) ~ k4 & 4% E] i £

(International Society of Arboriculture ) 2 % Casey Trees #7 i #F o

i-Tree Hydro

Hydro #_¢ Jun Wang {2 = (SUNY-ESF ) ~ Ted Endreny ¥ X ( SUNY-ESF ) ~
David J. Nowak 1 2 ( £ E] % I #%+k% & » USDA Forest Service ) = 1338 Michael
Kerr (#'2 % & » Davey Institute ) ~ Yang Yang ( SUNY-ESF ) ~ Sanyam
Chaudhary ( £ 33 > Syracuse University ) ~ Rahul Kembhar ( £ 3% » Syracuse
University ) ~ Thomas Taggart (SUNY-ESF) 5 Shannon Conley ( SUNY-ESF) 1
Frh¥4 o ptd)e i o 5k i-Tree & -

S H B Fed T B R A S 3K SRR S RS L
#k > & 7 Andrew Lee (SUNY-ESF ) -~ Robert Hoehn ( £ E] % ' 3%+k 4 A
USDA Forest Service ) ~ Tian Zhou (SUNY-ESF) > % p ' & % &+ ( The Davey
Institute ) 1 Alexis Ellis ~ Mike Binkley ~ Scott Maco ~ Allison Bondine 5
Lianghu Tian o & + #f J 4055 & é”nf’Fﬁ Hg 4+ ﬁ % Kelaine Vargas °

T



p &

i * = 5|3 P §£ % i-Tree Hydro
¥-ME 22 Rmp
ﬁ%mBVﬁg%
%:MKiﬁﬁﬁﬁﬁﬁ
g~ 2 BEAA
ﬁ»«@éﬁ
¥R i A2 i
R
pL ifdfz Pai—:S
4 H ¥ i-Tree Hydro 37 p &% -k~ # %x
Ta‘] Tk A d
¥ ZHME DR i-Tree Hydro £
#u 7 i-Tree Hydro #-7)
ERSE
L £
ki AR
5
ki g
KiE 4
DEM & & /% (7 4L {1
SLATE
i 13 4,

wEHFENRE RS Lk

FEIFEE P R vgﬂ«frgg kv 2z 1 &
T A

ARG KT R

2P e R

T %k

3 % 1)
SEVERE

1R A

10
10
10
11
12
12
15
15
15
16
16
17
17
18
19
19
19
20
20
21
22
23
25
25
27
27
27
30
30
30
31
33
33
34



Sl i

ke A %
WE - L2 H-kY DEM #3
IS LB A TR
EZ R EERLFE
WE e ! EfREA
% 4 dcip

35
36
37
44
45
49
51



(Introduction )
i-Tree Hydro & - 4 #icdu1 & » #4472 3 § 3 doie Prea fzin ’;'i_—"vi S LA
A d b Akavke Tt F@ dz}‘flr" MH 2 ¥ KhE (§5% Base
Case» Ak D]) bFREMZIF REAERELS & - i- Tree Hydro #-3] &

M AT HB -Treet & & -

e 7] E v £ Digital Elevation Model (DEM ) # % & Topographic
Index (TI) # % 4#\'}*3*%2};" cv HZd *F THAREP LI RHK L o
ok I,I}Tf+§; kYR FAB S 5T e f - f DEM & TIH % © do% G

7

FBOAE IR AR LD E - Rk o R - 4TI

Hk o
. “ﬁ*ﬁﬁ?iﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁT%ﬁoiﬁﬁﬁﬂﬂ’“*?
e i\xﬁ‘u/”‘ﬁh AL P R AR o A ISR Big £ HvR e A dru B

:ﬂm%ﬂﬁﬁﬁﬁ°$wmka%?JI¥4J?Eﬂ%$Vsﬁiﬂ°L«#*
AR TREAM 7T R AT AROE A doo SR R R R
BB R R Lk A AE o

Eexfsi p VP E§ S Ainen® 7 YV R TIRI > B e S22 4
L i-Tree Hydro p &2 1 % 2b 1% 4, » 2588858 T $ 7 i-Tree Hydro - 28
Moo FRGEAE T e USGS AR ALiRGE ok Y DEM > ¥ Ok R R G B o

22 (Overview )

1TreeHydro ® % ”Lr’faa BRI RL TR AR A S BV
Ehkfg o ﬂ'ag;;; %% doie FUCAR ~ e T A f T bldoR A e
Z é’,J\)’z °

¥ T’;‘J » et A $dE
o BRI FUGFEE-RY P3¢ & USGS 0 Digital Elevation
Model (DEM) s d USGS & § .mTopographic Index (TI) F#L o
KPR - R oo iRt TIE
. iﬁ%“ﬁﬁiﬁﬁﬁaﬁﬁw‘ﬁﬁéé~%é¢%auaﬂw§g
FAE e F he iyt FoiE ¥ 2k USGS 2 { #72 National Land Cover

Data (NLCD) j # o ins ¥ 12 & gt k< #h (www.itreetools.org ) £ i-Tree

™

R

CanopyB&i«gﬁf LT
. PO AL E 45 20052012 R T AR o MRS B s T g

Bﬂéﬂ*i%iﬁo
o W AIA 4 p ﬁ—"“]ﬁ EauENBGABERE Y BB ERFEL Y S -
e TreeHydro ¥ * R X GIH T EG(RIMP VB IR o gt Rd 0§

7



iﬁrIE—EZu@&/ﬁﬁh;k'ﬁﬁ’ ;P{.‘f’r"/\ IL‘Q];]JO—'I J—‘TT‘/'EH,]‘@ ’é_
- I dn }&%&IJJQ?TL“%TT}IJQF7}:’L°I{l?ﬂﬂlllf’ﬁfxﬁgl/}lj%b?fi
s AR -

= ¥ 11 # File > Open the Sample Project 7% 5, -
A8 4P o ¥ i i File > New Project 2 4oL {7 ©

g % X7 i-Tree Hydro = j# enf3 & » 34 L ¢ Kk =k (www.itreetools.org ) 7

Resources > Archives > i-Tree Hydro Resources °

X2 o284 (About This Manual )
$t & aE 2 i-Tree Hydro 5 p et & 7 4 o &% KA B oif R LA P

L‘_:» s A I/F”—E /]\IH\E’F’I'E)* .

» #7355 B (Phase I: Creating a New Project) - A& 7 ¢ » 2\ %
T 40 AR B b RUR T s & o Frpeit

B -oME ﬁ #-4] # ¥ (Phase II: Entering Model Parameters) - =& % 7 >
AMPERERIeP A EI B R E Sk 2 kb2 A

Y=MEK &2 ﬁ"‘]ﬁ 31 (Phase III: Exploring Model Outputs) > & &% 7 >
A gl i-Tree Hydro enX Z2—# 73] - AL T E 22 H s %sfil‘]?fa?] a4
g% -

+4e 3 & (Additional Information ) o A& 5 ¢ » A M- &5 X H T i-
Tree Hydro { £ $* H e B> pldek ik kv »];:g;zrg,—l IN i‘;;;;;%u 2 Rk
BAE .

MO E S R X T L §7 i-Tree Hydro sh{ % 'w

W - L tE- L EkY 333 #73 (DEM) (Appendix 1 : Creating a
Watershed Digital Elevation Model ) o ¢t ¥ 3 %5 i & * ArcGIS - 1 &k~ 2
= DEM 53 chd & 1 8 b 4 5% .

&= ¥ A4 &T A (Appendix 2: Topographic Index Data) ¢ *it & 3% it
Topographic Index (TI) #z4& 2 221 > * T 3F X DEM -

WERz L HEEL f- ¥ (Appendix 3: Calculating Pollution Load ) - ¢ ¥ 3 %
Mok~ Tt demPrm K5 R kT 5 R4
8



W& e ! B4 3 (Appendix 4: International Support) » ¥ 3 & 3
o 7 i-Tree Hydro #7F ek 4o $cd 2_ P2t



% % (Installation)

% 2 Z £(System Requirements )

B MR
e Pentium & aL % e111.6 GHz & { i@ 8
e 4GBV * p 7
e I % 500MB ¥ ’#H"*q_]ﬂ
o I BAFEFE 1024x 768 & £ i

e Windows # i¥ 5 e XPSP2 & { % (# % Windows 7)
e Microsoft NET 2.0 Framework ( ¢ % = i-Tree % %} )
e Adobe Reader 9.0

% % (Installation )
#% % % i-Tree Hydro :
1) 2 » gt K xh (www.itreetools.org) T zf\lf,: 2o 2% i-Tree fi i % 3k F
»~ CD/DVD k7= ¢ o
2) P8R ¥ cndnom #ui7 i-Tree setup.exe H % o 114597 hd %7 ko
RS L A ptd o
3) R R IMHT A IR (BT R OBARR) -

£
“.1

ﬁ d & 2, Help > Check for Updates Fipt £ & B 370 { 37 o

10



% 55|38 P 3 % i-Tree Hydro (Exploring i-Tree Hydro with the

Sample Project )
M ive 2% %% Hydro > ix /I—v‘ P-4 T)Tl 4w g2 % ¥ P T Hydro »
L GPIRFERARR o A m e Hor 2 )2 3% (Syracuse, NY ) Harbor Brook
Creek -k~ enjs s p o

1) @ % GE Al chAdeikd > g R A > E4 iTree> &4 b

Tree Hydro 2 2 2 Hydro °
2) #%:1 File> Open the Sample Project i =¥ 5 3% p -
a) o Step 1) Project Area Information = » (=¥ M #¥ % T%l ~ i
FE AR ﬂfar] » i dgd ¥ %4 Step 2) Land Cover

)

Parameters  ¥_Step 3) Hydrological Parameters 1L °

b) FfA b5 3 B KR E A T HNE > UALBRFT L T dofe Pl
B Y Eagrke o ¢ 2 Step 4) Define Alternative Case & 1242 3
BV EE o fiRge =t #5& i-Tree Hydro pf » 2% 2& 3¢ {7 (B i &
ﬁ/\ o nF AP EE H A T w R o

c) & 2 Input>5) Run Hydro Model ' # {7 j= |30 p 12 % 5+ & ZT’%]

o

d) “Outputixa ™ > #£37 & nak -k as e 54 o

T

[Eg] - iad
o P &% (Executive Summary) —f 4% 5= 7 g
A
P
o k€ (Water Volume) —i & in3% p ¥ 8 n 41 ek
:EL_ )
o 5% % &+ (Pollutant Estimates) — K ire/5 4 3~ fi

N
)
°

o ki (Water Flow) —%) 4 J% .51 /Rim & ¥ & oie fi
S REIESR

o -ki5#% (Water Pollution) —%] % 4% & 3t £ /&E{cF it &
CUM STl VR

A FIRLIEAMER I 0 RILASTA P FFRITE T H nkIm o

11



¥-ME 222375 p (Phase I: Creating a New
Project )

#c> % Hydro » & # init B put chadaika > #75 L% £/ > #45 i-Tree >
2

& 2, i-Tree Hydro °

AP IR 2 (R L) FYSKEES e T B EFE LY Kk
BidcdE b 48 Hydro $63] o (Fide B 4, ) IS 184 A 5 - 3 wagh i3 4 0 &

FERAP WL R T AR F BT nend F o

FriE 2 FTI0 R
1) & 2 File > New Project - &= Z ¢ SaveAs & © 7 » 3% T x5 30 F
e 9

2) Fivensmp L1 42 Save o

ez L4§rfﬁ]”ﬁiﬁﬂ”%ﬁ§f"“‘7‘ii°’l‘i—f*/l\"ﬁ%

s 2
P BALE T L Rawlp 2 3 (Helptext) o HsE g 5 X7 %s‘,fft']?f%l% 5 % ¥z
Y o X inhETR AT E I 0 & X B awlP 2 F (Helptext) 4%

ﬁ » 3 p v iz 5 (Entering the Project Area Information )
;gc} ﬁ NIRRTV L 242 % (T egi-Tree Hydro 57 p o
1) % Steps it i T = = Step 1) Project Area Information % © o (& = 3737
FRFTEFT RS
2) * Bk v AR LY M = E (Project Location) o d = fok ¥
HERSESEEES =B P D AR S i S
B AR LA L BRI R IND o hodk R 4 AFA o A
MR 7 & P % dE N/A -
) % iRy &YV i@‘“f[a?] » s rh 8ok > #2 (Basic Watershed
Characteristics ) °
a) B-k¥ 2 o (Watershed Land Area) it 2T = 2 2
(la?) &5 52 (mid) 5 » o g7 H A 25T ) EX B
B #F o Metric (k4= o
b) EdF— 4 2o p /M L2 R p /P o e L T AR
R dedE L @ T P EF R T b dcE ki R e LA
FE e

4o i i@ * i-Tree Hydro p* & £12005-2012 & (> %42 > T % 5

R d B IS AR TR AT A e B B A P B/ R R o Ak
12




frdegip e ndcdp o RLRELR GNP PP R LA
PAFF ol T HBELLER AP KRG Rz E A
oo
4) BHFI for ¢ o in 5 i AL ey ki dedE 5 T o xb 4l o % 1540 bh
TR RAs-RIr S X T 48 0§ #4757 Save raw source stream gage
and weather files before processing £ {= o 1= }l‘?ﬁ%‘)}i:}% TEHEHRE -
5) ppAh & HWBEAKATHG X 0 b L 5 2 e
a) 4% nF R * peE ehi-Tree Hydro 44 (ré * T 2005-2012 #
i) 3% & 2 I need to pick a USGS gage from a map > ¥ 3+ 2L
PlEb R EAE D 2

N

RiEdriE & aRLPEE > BT
v B g A LI R e ik AR
RALIR N L FAST e
v &3 OK o

ZIDx J#«E—‘F&])‘ ID #x
v

o drd Rt A L frie ) ie

&y 4
3

kST B o B4R £ AL

‘ll?"'
n

-
It]

T

Scap e P s | T (Rt che 22 #%xyb;ﬂljig;#;é

g
| 4c streamgage data.dat) > & & 2, Save o 425 ¥ 3

N
=TS R

4 °
b) 4o iy 5 541 p & ehdcdE > 54 2 Browse for my own
file > & &Ll H % enbfiz =% 5 8 2 Open -
C) & £ F #=LiPl kit (non-gaged stream ) #4 7 4 15 > %4+ I wish
to predict streamflow for a non-gaged stream > ' -3 /% i #
Bt iE o
6) ek~ B Z AT T 2 H_i-Tree Hydro & if Gt enX gt o 4 7 &
BT ferbdcdE o nG B f iy
a) 4ok RJ% ¢ * peiieni-Tree Hydro #c48 (i * < 2005-2012 &
> ) %8 2 Ineed to pick a weather station from a map - ¥
o7 ferbengs FS 3 2 o

AR T fexk o F A ID F R B 4f ~ ID 4
F oA 2T b kT

¥t Rt FRT R AR B o EIHE E DT %

o dr¥k R AL o b iR

E TP BT R e X T R h EY

i# & % ( 5]+ weather data.dat) » & & 2, Save o 425 ¥

b) 4% fnjcf 5301 p 2 ehdgds o i & 2 Browse for my own
13



file » % &3 &bz 2% 3 5 2 Open -
7) 4 an”T,ﬁmrgfiIP,’i_’f,’r”ﬁ R

a) '&F%I:?i:}’;,ﬁ’}} DEM % 7t - /\E:J\ ﬁ):;q,/ Ef\’fé”%‘ﬂﬁ
Browse for my own DEM file - %] 3 55 # kenix ¥ 5 & 2

Open -

X T2 Bk~ DEM s A2 enfh sl p > 55 A L (M4 i3 4
F7 L (E- )

b) 4o% mikfrie * TIZIRHCA] 7 E v 3¢ > F%4F Usea
Topographic Index -

A smp o s deke B S 4Fina Tl ¥ 11245 Browse
for my own Topographic Index file - /| ¥ I %5 H X iz § =
& 2 Open o X 7 &> T AZavlamilp o> 554 L (e
L) F

¥ ¢b 5 ins ¥ 12 %45 Select Topographic Index data from the i-
Tree Hydro database - A T 3> Vit 5 P 25573 cnTI2 f o
EA Y > RN IEIA PR FHEAE RS
¢ 2

Save o XIZ A7 B I 3 4y o

v

AL FT T RIFENLS, FFOKMIXFET o B E - 43I0 R aFfed

¥
F]pt & 2, File > Save Project - — % & % dp it 3 (nesf p oo

AR T Tl F Ei%f%] » & fi-Tree Hydro £ #7432 T % b /K GR=iLip] 3
FLo ded in 2. 5 % I f Step 1) Project Area Information ¥ © ¥ hix — F £ J° 7

1=
|4
Ak ne T EATIE - [ A7 P o

14




F-ME: fe"? * $-3] # ¥ (Phase II: Entering Model
Parameters )

fé.’ » 3 3 B Z # ¥ (Entering the Land Cover Parameters )
pciEFEA 2 L R eni-Tree Hydro 36 p > 33 % *R iR p vt e R I A d
1) # Steps it & ¢ = 2 Step 2) Land Cover Parameters @ © -
2) L inenf kY AFEY Y &éﬂfa?] » 3 % B ## & (Surface Cover Types) © i
B A i 2 ’#ﬁ‘-ﬁ’”E?ff]”ﬁyjﬁii:lﬂf‘?iﬁ\‘ﬁ?i%ﬁégwfﬂ°

bpt o gEA K Z (Tree Cover) ¢ 245 Step 1) Project Area Information

ForandgiE e N o FA A PRA B RE (M4t E FYE) F R

¥ o

3) 4 inehB kY AT 3245 A B E T2 % 4% (Cover Types
Beneath Tree Cover ) °

e

FAR AR T TP O R TREREELBERY Km0 T WALR A
i B4 o B Z £ (Total Surface Cover Types) b & =t # 3| (Total Sub-
types) F:o4r & % 100% -

SHRL - TR TP AP o

R~k # ¥z (Entering the Hydrological Parameters )
i-Tree Hydro 3% P e 8 8 - 4 8 ) BAR R > ¢ 290 BRI A 42 3]0 2 kin
#F i Lk e i-Tree Hydro fr 227 — 4 p & HGEARE » %3 a0 @ % 2L 2k o7
LB AR G EE L A S AL 2 R T ERIE ik R A dkiE o * T4 T i
g R B A i —‘Ef*ffa?] »oR2 A EglE o TMARRT o iR A ok
T_iE L i-r,g s BV HSFHE - MR EHT A o BY FESFRIRAES 2 2>
Beid fE A B A FRT o TR R 2 OK B B qum@% R N
%) v

AR A T ORIRALIP dcdE AR AR A e 2 4cdB > 251U (non-gaged) Bk
VAZHRITRE R ’—lir'}a £V llﬂgﬁ'f_{ S IR PBIER S
IO R A o

A il Bl ,f;g;é %ﬁ”ﬁé iF 42 (GlaotE ok o~ FER S %% AN ;j_:?%e\ ﬁ’é: ~ ok
PRESAR S B ) 0 MOHCALIR ER SRR o 3R g 0 SR HCANIR S v RO R #

5 A R o SRS B R AN R FE A 6§

?ﬁ*‘%

e

15




oo FRRRBAT A T GRS G A R ek KR A LB P
e

gﬂ—'-;g;v}(‘? ) J%%/ET/];"}; _y_%f’f‘h%g,_o Ul’l{f‘"!{f‘%ugﬁiiﬁ‘]__%'gl }\ ’L)j
e SieE o MR EFHZEFT AN d THF AR RKY P ER A EZ

T gexbd F 2 > REMERL o

.8 i #e it (Calibration process overview )

1) e Steps #u ¢ 2 2 Step 3) Hydrological Parameters % © -

2) FARY P AIERE > BRI FHNFE LGRS A 22 R A A&
5 {sz;[rgb'-!rio YR EERELEENEKE 2L ERFTp FRE
A2 R o

3) MR B A AR RERGE B R 1 R R R R S AL

P EE AL R 7 o
4) YR E B R A SOk T 0 Rk 2 OK e e i o T Current

parameter set T 3> Vit H ¢ T T enA ok 2o T A E o

/8 #3) (Calibrating the model )
- B FEH (T i-Tree Hydro p # & /83 50 ¢
1) A Current parameter set © 3> ;\#t & ? » #FE WA @ (Suggested
Default Values ) 4 #c% %_o
2) % 2 % v K% Auto-Calibrate Parameters °

AP RT R R A o Db RS f T A £ or £+ pest.exe 5k e
B4 oo LiFiGH &P F—3H % i-Tree Hydro eh— 384 o % FEi% » %% it & Non-
gaged -k~ ¢ Ji7p =il o

3)ﬁﬁ’ﬁ?ﬂﬁﬁwﬁ“ﬁﬂﬁi%ﬁﬁ’EﬁﬁﬁT%ﬁ<wﬁﬁﬁ
AED)XT T TGP ENRABSP AL F e 5ALRT
R ir'& o drk A HER E- AR PR B AR RT URE
T g A A e T R ] e ¢

S L S

1) A Current parameter set & > Vit & ¢ 25— 24 Fok T4 Ravh
A Fh o & 2, Retain and Edit as NEW parameter set /& § 47i7 & £ 4 > &
Aempre bl o (pRHREAILEITRT L ALK T F A
o

2) AN FERTIVR2 A FOK TE o At FEM A ok T k)
Advanced Settings £1= o & 2 > (5T ME 2 A A Fok T3 4P e
FARERLIVLTOZEE > RV AT @ Y pad ok Te e
R EEw > L g 2 Retain and Edit as NEW parameter set 542 o

16

™Y
b

S

,
%

o
i



AR IR % 2 Mok % (Advanced Settings ) F & XN gk 2 IR o 4ok iR
% pRAREA diT 4 ¥ @ A 4ok 2 (Current parameter set ) © F A A Js H iR
KR RIS RGE @ N BR R A kI o

3) % xehi-TreeHydro 3 P 3 ~ % A &0k 2 S FHA 0 & & o 50
“,% - 27 ¥k T A Current parameter set & 3> Vit 8 ¢ B AF0%8 2
£ % & 2 Delete THIS parameter set ' ] ",4rf 7 ok T o

R 8 F (Comparing the calibration results )
i-Tree Hydro sz = 3 +* Z]KB Hh L BIEEI AE 2 e A Fok Tk e

1) .t 2 Compare Parameter Calibration Sets -

2) AR T Y o RAFIAADL AEFT o U LR FE CASME o
¥ % v b3 e 7 Model run complete! B 0 & 2 OK o

3) # Parameter Calibration Results ¥ © » > CRF1 ~ CRF2 ~ CRF3 #cig i~
B RS T BRI GVREAERTORR o FRERA G L
CRF %37 1.0 - *73 £ciE 2= FIE A f £ 3] 1.0 chiz - 4@ » 7]
PR ER - 2 T e - RT T ahdciE o 5 E.0.3 5
0.7 w4 F A4+ o Fdc@? 0.0 &7 Lt P RAHLR T HE
AL 735 VB ERBPAABRTIOE N ALRIIE - gzn+@aﬁﬁ{w
NSE (CRF1) #zig & < it o

4) prweHi 7 iR eni-Tree Hydro 35 B > s 2 40 * 7 7 #3404 $ok 2e
% Current parameter set © = ;3 5 ¢ 4Ry > 1 & 2 OK 12 X 7 Step
3) Hydrological Parameters # © o
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4e i 4 (Additional Information )
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5 FimAiw g
a) B LR pARTE EFR o
b) & 2% kimehiz b o ﬁ‘iiiﬁ’ aip] sk en ID 72 (SITENO) »
c) @ * ixert B 4ot 1 Print Screen # it & Google Earth ¢
File > Save > Save Image # it » %757 " 2LiP b fo B -k ¥

o

e f ¥4 (Gathering Data)

Tt th e AR R AR RS b g e AR sk 0 B 3 D A & (R e
zf%]%«iﬁ:#% c A (S -ME 1 ZEZFTMP ) P > AWmA DT i-Tree Hydro #736 P
7 & m‘i‘a‘l gy o T2 ihd R b dg R % A8 TR 1L §7 i-Tree Hydro #7F ek
F#ooo g - BV BIRAENRAE o

R ARV #iE (Basic watershed characteristics )
7 /1 Step 1) Project Area Information if;?] T3 mif%] S &7

Table 1. Basic Watershed Characteristics

Category Source® Default value Units
Watershed Land Area DEM N/A km® or mi’
Eco , Canopy,
Percent Tree Cover UTC, GIS N/A %
Tree Leaf Area Index” Eco , Canopy, 5 none
uTc, GIS
Evergreen Tree Cover Eco 10 %
Ewvergreen Shrub Cover Eco 10 %
State Date/Time (Local) N/A N/A mm/dd/yyyy
hh:mm:ss
End Date/Time (Local) NIA N/A mm/dd/yyyy
hh:mm:ss

* DEM = Digital Elevation Model data (see Appendix 1). Eco = An existingi-Tree Eco study; althoughitis
unlikelythat the Eco study area and the Hydro study area will align exactly, your Eco results mightoffer some
insight. Canopy=i-Tree Canopy. Visit www itreetools .org for more information on i-Tree Eco and i-Tree
Canopy. UTC = An existing urban free canopy analysis. GIS = Your local government or university GIS
department.

¥ Leafarea indexes (LAl) can be calculated from Eco results forleaf area, which are presented in units of
m?ha. Divide those results by 10,000, to get LAI.

L e7L 5% (Observed streamflow )
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p U.S. Geological Survey v H 4 2005-2012 £ ip TR ATE o hodk (REFR LG
bt BB (5- ME DEZATAP ) o MU TP RIS o F AR
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Table 2. Observed Streamflow Data Fields

Field name® Definition" Units

site_no site identification number MNIA

date_time date and time of obsenation YYYYMMDDhhmmss
tz_cd time zone MNIA

dd data descriptor MNIA

accuracy_cd accuracy code MIA

value discharge cfs

precision digits of precision in the discharge M/A

remark optional remark code MNIA

¥ Required fields include: date_time, tz_cd, and value. See note below.
" For a listof accuracy codes and optional remark codes, see the example at Resources > Archives > i-Tree
Hydro (beta) Resources > i-Tree Hydro at www itreetools org.

Lok inededfE L Hydro 3 » RN 2 LT fmEEY 5 2k
ordb Hk o PR EIE R ARG S o RS R W PP T e E X ilﬁiﬂi‘ »
Il (% - M E ) 5P e71) Project Area Information # & -

FE R ti-TreeHydro 7 4 @ % 97 Z M enF £ o ok (235 3 FIF T4 # £
PERE G RF O RET R 'Ziﬂﬁ - B B dcE o b4e > i-Tree Hydro # i *
et s2 (accuracycode) ed < B NTFE > TR - 4} mdkcE
(placeholder value ) 12 4% p- % 42 B 34 {7 6 1]

N0 e R ddE je BT T gt k5 (wwwitreetools.org ) > Resources >

Archives > i-Tree Hydro Resources ¥ 35 3/ o

i # 3t (Weather station )
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o mv ELERY p oY %k:éﬁ L
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Table 3. Weather Station Data Fields

Field name® Definition” Units
USAF Air Force catalog station number MN/A
WEAN NCDC WBAN number MN/A
YR-MODAHRMN year-month-day-hour-minute in GMT ¥YYYMMDDhhmm
DIR wind direction in compass degrees MN/A
SPD wind speed mph
GuUs wind gust mph
CLG Sloud Zﬁﬂr‘;m;’pﬂq“ layer with . \ndreds of ft

sky cover (clr-clear, sct-scattered [1/8 -
SKC 4/8], bkn-broken [5/8 - 7/8], ovc-overcast, M/A

obs-obscured, pob-partial obscuration)

low cloud type MN/A
M middle cloud type MN/A
H high cloud type MN/A
VSB visibility in statute mi (nearest tenth)
WW Ww ww® present weather N/A
w° past weather indicator MN/A
TEMP temperature °F
DEWP dewpoint °F
SLP sea level pressure mbar (nearest tenth)
ALT altimeter setting in (nearest hundredth)
STP station pressure mbar (nearest tenth)
MAX maximum temperature °F
MiN minimum temperature °F
PCPO1 1-hour liguid precipitation in (nearest hundredth)
PCPOG 6-hour liguid precipitation in (nearest hundredth)
PCP24 24-hour liguid precipitation in (nearest hundredth)
PCPXX ﬁ‘l"gld ﬂ‘r"gﬁiﬁ;ﬁl“" for a period other than ;- rest hundredih)
sD snow depth in

? Required fields include: date_time, tz_cd, and value. See note below.
® For weather code tables, go to Resources > Archives > i-Tree Hydro (beta) Resources = i-Tree Hydro
weather abbreviation codes at www .itreetools org.
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PR e T AP o RIET AT R - R4 o b4 i-Tree Hydro 7 i *
BRK T ed T EERNFZ TR - J F m4E (placeholder value ) 14 iF
R AR T

B0 AT foxbddE e b T gt Kok (wwwitreetools.org ) > Resources >

Archives > i-Tree Hydro Resources ¥ 35 3/ o

2% $=F #F) (Digital Elevation Model » DEM )

AT P PR Y BARARIL LR P IRLR T R 0 T - P BAE 2 foK
v edcF 8 Al (DEM 3] ) e &% A H i - f 47 kY2
DEM » 1230 % 2 UTM 48 2 © 4479 380 » 3 #6484 ASCIL 5 4 7§
;\Z o

4 X PR S m o EA Y (E- )

7575 & (Topographic Index + TI )
Topographic Index (TI) 4 & % 2 255w F]p 7 DEM FALE~ (7 o F]pt > 4ok inik
B TIo 7 g 4 menB kv iz > DEMo b ¢b > @ % T i ik fnphik
AcH v AR kY > L EZ KA p Vs blde- [ 337 & < ZREA o i-Tree
Hydro ' #1242 USGS #* § en T 5 ~ FI4cdi b » £ 468 590~ & ~# 5 « £ §
ek Y 2 o HUC8 kv o & &% F Bt fod | e Tl dciE » 112 R
FABY B enifck dcp Y o Bl FIB30 FEAE 2 FlE A p R AR Benif
Z L o

$ X Tlirfri = chif B it > F A 4 (i )o

4 # B # # ¥4 (Land cover parameters )
T3 mlf%] » #x3% ¥ % i1 Step > 2) Land Cover Parameters ffa?’] »
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Table 4. Land Cover Parameters

Category Source”® Default value Units

Surface Cover Types (should total 100%)

Tree Cover Eco ' Cannp}"- M/A

uUTc, GIS %
Shrub Cover Eﬁ.“cl' gfg“py 12.3 %
Herbaceous Cover ElfI:‘DC,I gelzgnpy N/A Yo
Water Cover e e NA %
Impenious Cover E%.I (éelzgnp}r hA Y
Soil Cover E;“CI' (éelzgnpy N/A %
Tree Leaf Area Index” Eco, Literature 5.0 none
Shrub Leaf Area Index” Eco, Literature 2.2 none
Herbaceous Leaf Area Index” Eco, Literature 1.6 none
Directly Connected Impenious Cover® GIS 40 %
Cover Types Beneath Trees (should total 100%)
Pendous Cover Eco N/A %
Impenious Cover Eco 6.1 %

* DEM = Digital Elevation Model data (see Appendix 1). Eco = An exstingi-Tree Eco study; althoughiitis
unlikelythat the Eco study area and the Hydro study area will align exactly, your Eco results mightoffersome
insight. Canopy =i-Tree Canopy. Visit www.itreetools .org for more information on i-Tree Eco and i-Tree
Canopy. UTC = An exdstingurban free canopy analysis. GIS = Your local government or university GIS
department. Literature = Some data may be available for certain locations in the scientific literature orfrom the
appropriate universitydepartment.

Y Leafarea indexes (LAl) can be calculated from Eco results forleaf area, which are presented in units of
m<ha. Divide those results by 10,000, to get LAL.

© This value can be particulardydifficult to find. One strategy is to adjustthe value in the calibration process
until the model stream flow resembles the obsened streamflow; see Calibrating the Model to leam more.

£ # ;8 #%3F] (Calibrating the Model Manually )

ROBHCAI W 2 - 8 8 ehoh BATR o O BEHCA A dcE B0 B ORIRE 00T Lok
e AL P E Aok A (MR ER S BE S FY CEFF R
D ORTREAR ~ BEF ) METRALIR SR o g 0 Z RS S s R T
A onF L LR Es o B ek o B R ST FE s AN B Fr g

b T IR e

i-Tree Hydro p 2 p =% {842 K > 1% AP 8 avkindet stz b 3k 2 £
el B EALRK R o ek R E A B R ERA 0 BT ) EE - BB
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e

Z_» A Current parameter set = 3 ;V & ? #8558 70 &5 & 2 Delete
THIS parameter set 1 {f]'% A Fok Z o
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Table 5. Hydrological Parameters

Category Range Default value Units
Annual Average Flow at Gaging Station N/A 0.000016 cms
Soil type NIA N/A N/A
Wetting Front Suction 0.03 - 0.4 0.12 m
Wetted Moisture Content 0.1-0.7 0.48 m
Surface Hydraulic Conductivity 0.0001 - 0.3 0.002 cm/h
Depth of Root Zone 0.5 m
Initial Soil Saturation Condition 50 %
Advanced Settings
Leaf Transition Period (days) M/A 28 MIA
defaults are
Leaf-on Day (day of year, 1 - 365) M/A regionally M/A
specific
defaults are
Leaf-off Day (day of year, 1 - 365) M/A regionally M/A
specific
Tree Bark Area Index M/A 1.7 M/A
Shrub Bark Area Index M/A 0.5 M/A
Leaf Storage MA 0.2 mm
Penious Depression Storage 01-7.5 1.0 mm
Impenious Depression Storage 0.1 — 300 25 mm
Scale Parameter of Power Function 1-2 2 none
Scale Parameter of Soil Transmissivity 0.01 - 0.05 0.023 m
Transmissivity at Saturation 0.0005 - 100 0.13 m/h
Unsaturated Zone Time Delay 0.01 - 150 10 h
Time Constant for Subsurface Flow: B) 0.01 - 0.240 1.3 h
Time Constant for Surface Flow: Alpha 0.01 - 0.240 1 h
Time Constant for Surface Flow: Beta 0.01 - 0.240 2 h
Watershed area where rainfall rate can 0— 100 30 %

exceed infiltration rate
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3¢ - 122 K-k DEM #-3] (Appendix 1:
Creating a Watershed Digital Elevation Model )
b (A L) R F P 0 AP T B R KT rprafo- BApE 1R o A0y
FokE & ArcGIS & = Bk~ ¥ 78 #-73] (Digital Elevation Model » DEM )
il & B o 3 SUP EGK 1R 3K DEM #x48 ~ Bk Y A e AreGIS 1 & o

PR A A BT
1) #xfin® (e L) VAR KT 2R E 0 U USGS T 44 %
DEM ##L -
2) #1* ArcGIS AT %‘1 chdcdEiz > - F DEM#3] » &+ kv & R o

1 £ (Tools)
o ArcGIS (#dpm i@ * 55h 931> Ly 7i*Hum4)
e ArcGIS Spatial Analyst

4% (Results)
FEH BB G A A L R KV 2 R DEM ] > e = E S
ig ¥ e UTM v 38 > 5 #5484 ASCII #.5¢ -

A USGS ™ #\ DEM ¥ # (Downloading DEM Data from USGS)
B (F- MBI RN ) Syt o BB R R KT fok L &
%= - 4 DEM e - ) FA USGS‘fﬁ&Mﬁ AL o dek iR opoE b
DEM F#Af ik » X227 g * > fwigss (¥ > DEM T & 5 10 3] 30 2 =
REE o APEFARB GdRBET BT 0 BTN LR eR B iAp X gl
tXHEE 1]L °

1) w2 USGS DEM K =t @ http://viewer.nationalmap.gov/viewer/.

FAA AR AIRM D ki LT e 4 T e dof B E 0 F
i * Google frip X X 459405 It sh Kyt o
2) B % E T Overlays ¥ prit s » % Mg ¥ LE L > Es g o
(FEFIF2 LT %“ g F o) TR
a) 7% Base Data Layers & » 4= 2 Hydrography °
b) # Base Data Layers = » 4« Governmental Unit Boundaries °
& Features o B~jj 75 #iF{z » “# 7 County or Equivalent {=

State or Territory °

) AL eI R B o
4) ¢ 2 Download Data £ 4531 ™ %‘ EdE o
5) % Download options ¥ © ¥ > i£4F Click here /2 T_V it %“ SEE I
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6) 7 USGS Available Data for download % © ¥ - 3 i Elevation £ 4+{=
= 5 %4> Next °
7) #£4% ArcGrid # ;% e National Elevation Dataset ( 1/3 %4} ) » i£4% Next o
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PedAp 7T fi ~ o FdniE o k2 Place Order -

9) YT R e F R H B 5 53 FEpET #’-\. o FAIE (T %\.1 I
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Google
)

Fig. 4: Watershed boundaries determined using Google Earth, EPA stream file, and
Hydro stream gage file.
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Fig. 5: The same stream system. The outlined area includes all of the yellow area in the

figure above.
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# * ArcGIS 1 i* ( Working with ArcGIS)
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= 1 # A3da T (Appendix 2: Topographic
Index Data )
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&= 1 EFS A FE (Appendix 3: Calculating
Pollution Load )
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Fig. 6. Interstorm wvariation in pollutographs and EMCs.
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( Amendments of the Clean Water Act) # % » 7 > E# 7 &in+* 3| (Nationwide
Urban Runoff Program » NURP ) - % E|37 # %47 & (U.S. Environmental
Protection Agency ) = % NURP > #ifiz % A7 A S{r A 2 EE TS 2 v L {7
TRk o R BD BIRIS G ehiein .

1983 & » £ E|3r 8 %47 & (U.S. Environmental Protection Agency ) =% 7
NURP & » L 2 B35 iids i = ARk 73 A48 45 =~ 12
KRS P 02300 4 g bR E AL .

IR 5 < ¢ rrJ\—-L

P

% i NURP % 4 chad /& & %30 ¢
o FILERBAIFJIF EANFEILEL E CEMC LR 2 < > NRTE
PR AR E L ST I
o it @z s EMC e f A 12 B k2 #7F EMC ¢ ke % 4 5
FehE AT o

fﬂtb’ S EARY FEFH AL A s H R FA o 5k > USGS &

2T ¥ - /B0 ackEingds (Driveretal. 1985) 0 &7 1980 & ¢ # » & 21 4
= 'F’i‘ri VP07 4B b P aAgd 1100 RLP kTR ek o gl b s £

E¥ % ~ 357 12 National Pollutant Discharge Elimination System (NPDES) * {2
P BT Bk E AL Ed R kEFTOEY 4 40— 214 o« NPDES
Tk p 2E30 5 3 {0800 F 4N kR B G AT 150 § 0k 4k

( Smullen et al, 1999 ) -
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A FHFTaE o £xfL 4 L INURP rB~4£ EMC = T 4 7)) (Smullen et al,
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Table 6. National Pooled EMCs and NURP EMCs

Data EMCs No. of

Constituent
en source” Mean Median events

Pooled 78.4 54.5 3047
Total suspended solids: TSS

NURP 17.4 13 2000

Pooled”  14.1 115 1035
Biochemical oxygen demand: BODs

NURP 10.4 B8.39 474

Pooled 52.8 44.7 2639
Chemical oxygen demand: COD

NURP 66.1 85 1538

Pooled 0.315 0.259 3004
Total phosphorus: TP

NURP 0.337 0.266 1902

Pooled” 0.129 0.103 1091
Soluble phosphorus: soluble P

NURP 0.1 0.078 767

Pooled 1.73 1.47 2693
Total Kjeldhal nitrogen: TKN

NURP 1.67 1.41 1601

Fooled 0.658 0.533 2016
Mitrite and nitrate: NO; and NO-

NURP 0.837 0.666 1234

Pooled 13.5 1.1 1657
Copper: Cu

NURP 66.6 54.8 849

Pooled 67.5 50.7 2713
Lead: Pb

NURP 175 131 1579

Pooled 162 129 2234
Zinc: Zn

NURP 176 140 1281

* Pooled data sources include: NURP, USGS, NPDES
® No BODs data available inthe USGS datas et pooled includes NURP+NFPDES
“Mo TS data available in NPDES dataset; pooled includes NURP+USGS

*F= i-Tree Hydro @ 3 » &3 4 4 BT 54 {c T35 EMC & (1 % ) R
Tk p B R FoR Ak G RO ATRE A henfein o @ LA A E 0 U
SRR 1 R AR

AE R RS PR EMCE > A EFEISRE Gt Mg I o pt
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‘W e : B+t 3 (Appendix 4: International
Support )
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tz od
dd

wvalue

B L i i I I e ]

gite no

column
gite no
date time

15K 14K

06710150
06710150
06710150
06710150

=7 GMT +1 » 7% date_time £/ 4 6 /] B o ¥ £ 5% § % B8

o

N}

)4
Ay

column definition

USGE gite identification number

date and time in format (YYYYMMDDhhmmss)

time zone

internal USGS sensor designation (" "data descriptor'')

accuracy_od accuracy codes

0 = A daily mean discharge calculated from the instantaneocus
data on this day is 0.01 cubic feet per second
or less and the published daily mean is zero.

1 - A daily mean discharge calculated from the instantanscus
data on this day matches the published daily mean
within 1 percent.

2 = A daily mean discharge calculated from the instantanecus
data on this day matches the published daily mean
from greater than 1 to 5 percent.

3 - A daily mean discharge calculated from the instantansocus
walues on this day matches the published daily mean
from greater than 5 to 10 percent.

9 = The instantaneous walue is considered correct by the
collecting USGEE Water Science Center. A published daily
mean value does not exist and/or no comparison was made.

discharge in cubic feet per sscond

date_time tz od dd accuracy_cd value prec remark
63 b | 55 16M 15 15

20070101000000 MST 2 1 2.4 2
20070101001500 MET 2 1 2.7 2
20070101003000 MET 2 1 2.7 2
20070101004500 MST 2 1 2.9 2

AR et #ehdate time £ A AR P FBEE A TR S e
Y o Gldr o do%k (RiEfE T EST + 5 (GMT-5) > @ 36 B 3 ¢

,

B RB R T ARl AR AR P -

51



# % ¥x3& (References)

Beaulac, M. N., and Reckhow, K. H. 1982. An examination of land use-nutrient export
relationships. Water Resources Bulletin, 18(6), 1013-1024.

Charbeneau, R. J., and Barretti, M. 1998. Evaluation of methods for estimating
stormwater pollutant loads. Water Environ Res. 70: 1295-1302.

Driver, M. E., Mustard, M. H., Rhinesmith, R. B., and Middelburg, R. F. 1985. U.5.
Geological Survey urban-stormwater data base for 22 metropolitan areas throughout the
United States. United States Geological Survey, Open-File Report 85-337, Lakewood,
CO.

Sansalone, J. J., and Buchberger, S.G. 1997. Partitioning and first flush of metals in urban
roadway storm water. J Environ Eng ASCE 123: 134-143.

Smullen, J. T., Shallcross, A. L., and Cave, K. A. 1999. Updating the U.S. nationwide
urban runoff quality database. Water Science Technology 39(12), 9-16.

U.S. Environmental Protection Agency (USEPA). 1983. "Results of the Nationwide Urban
Runoff Program: Volume | — final report,” U.S. Environmental Protection Agency, PB84-
185552, Washington, DC.

U.S. Ervironmental Protection Agency (USEPA). 2002. Urban Stormwater BMP
Performance Monitoring, A Guidance Manual for Meeting the National Stormwater BMP
Database Requirements.

Wolock, D. M., and McCabe, G. J. 2000. Differences in topographic characteristics
computed from 100- and 1000-m resolution digital elevation model data. Hydrol. Process.
14, 987+1002.

Wolock, D. M., and Price, C. V. 1994, Effects of digital elevation model map scale and

data resolution on a topography-based watershed model. Water Resources Research,
30(11), 3041-3052.

52



