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ZFFE ¥ % i-Tree Hydro ﬁ‘ ( Phase III:
Exploring i-Tree Hydro Outputs)

i-Tree Hydro & &= 2 f8 8] ~ 2 2 H & 3150 » B R Gy BT R a2
SRR o REHCR G 0 T IR R R A R o

=

FOAR AR IR AT & E N R B fR T 4 {7 i-Tree Hydro #3] - #-3 &
@ﬁ**%ﬁ?%“ AR %%“ﬁfmﬁwﬁ%ﬂﬁ%’uﬁﬁﬁ%*
Step 4) Define Alternative Case 4L % ¥ & THcid o 2% (% = FFE ! %} > HA
&>m&w—wuﬁmiﬁﬁwﬁéﬁﬁﬁﬂmﬁﬂo

SRR R R TR EXER X T ABER G HVR L S ¥ ¥
i S dp T F R R B e g AR A ko fS - 9 B34 17 i-Tree Hydro #03] & e AL %

#, 7 i-Tree Hydro #7%] (Running the i-Tree Hydro Model )
l:L
oo E¥ R C PR~ iz e f LR EATR T L AT D

=

£ {7 i-Tree Hydro #-7) :
1) P k< Step 5) Run Hydro Model - & fxedl § ¢ > % § 5 FI42A
oV RENETESLEFT - §ALT > g8+ Model run complete!
P 3B OK -

H 178.% (Executive Summary )
EC “p H_i-Tree Hydro #73 -end ¢ — i ﬁ%] AU e Fr B Ex > % 5 2L Outputs >

Executive Summary -

RELBRED BIEY REA LR - Edh kRS M RIAE  RET
B2 1R RE (PHALSUETRE0 F) LK) B - Tt R sE
LR kTR OB I Ol A ol ch B R E A E 112
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HiFRE s g T SHERA
1) J\iﬂiﬂﬁ ( Water Volume ) — " fo Ry sE L T cnid B2c § (174
J'\ ) o B & Gl arIgplavkin AR (23 28 )

2) $E4F‘ =i g 2 (Predicted Runoff Volume Components) —+3 43 #-73]3¢
Pz fERREER] P BRI E A BRI E M RANE C FIARS

1;!] K RIE B A T o

3) F%$ : AE X4 VS F 5%k (Pollutants: Base Case vs. Alternative

Case) —& Wi B J\ F m4 BERP I (270 ) FRP§ e
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W2 % (Graphs and Tables)
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4 T3 (Additional Information )

FHE enf ok B2 R) sk (Choosing Your Watershed and Gaging
Station )

ERr BKEAN A ATIER » dhs LA T LER- B K
AT o BR3P REAGEA R FE R Y (i)
doo - BB A- BAERE) X ETHEHROT N ERNEE o k2 H
PHAEL ABRRE S 3 AT AR F Rl -

FA T % [ E % - B ¥ o i-Tree Hydro 1 * U.S. Geological Survey
(USGS) g—hﬁ; , Fﬁm 7 J—)J.—'\,i,,_ o &Er;d- ?_“1_95] % k-v %8 :,;ﬁ‘;g.]-:‘g v iR A £

B RPN EARR R T ALY T B E o

RS = B R F PP AT FREDELFTRE R o - 0]
PP i i 'fr BT 2Bk k%M e ®a d @ (Mississippi River)
F D RET R A - X HERERET M rﬂ;%féifﬁtﬁ FHAE kR BIL A X
o B #ﬁﬁfi% KBRS R A BT ARG B R BB E ok
?F °

TR ISR UG 0 R AE - PP Jfgr"—ﬁ} CHE IR AR P ok 2P B
o BFEIARM RS OER o R SRR E T RO AT
FL oo
RGP BRI RE K EZ T E (Tools for choosing the best stream gage
station and watershed )
Google Earth & % i7" BLR[=Efr B Ap M K e b ff H ch7 5% o Bdpm » T 0
BB ER Y E
1) # EPA’s Waters % k-
( http://water.epa.gov/scitech/datait/tools/waters/tools/waters kmz.cfm) ~
i* WATERS Data 1.5 (Vector) kmz 4% (& FTFEF IR A ) o

FAR AR R G VGG Tee g o o TR 0 R
* EPA b b andbxajedrpfst s (TKMZ ) & { F7eniey o

2) &t ez (www.itreetools.org) Hydro #f %] ™ # Resources > Archives » ¥
$3g * ** Hydro i@ " LRl =k eh zip 4% % ¢ i-Tree_Hydro_Gaging
Stations 2005 o

3) Hinen{ it B Fc Google Earth (5.0 34 & { B84 ) ¥ B frizd B
Fhdk oo I R EAERE (LE- )

27



\F‘

FHeoT

(1) EPA Waters # % 8.8+ c——i& * U pF > v € A R o FP U

G ﬁ‘é g ¥ B oo § Places T % ehif L AL R hdL S 2R ‘ﬁﬁ*?ﬁﬁ;’ v R4
AT B T o grteeid & 0 P~i Surfacewater Features ™ ‘f K

Streams 2 *F 75 F #1214 2 3 B Water Program Features 773 i #%

= T3 RHR S

(2) kim e i a2t hmenR B4R F R c FHAZFINT P Bk

AR U E ol ) B s S 4 I P 13;’# = 3 & o iAo ®FTH

“ 1€ Looed A s St |

a ] R P p—— N ' i) (‘.()()‘Ql(‘

Fig. 1: Streams and stream gage stations around Denver
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P ek R FAF A RER EFHIFRE )
B B H BBk R o § 5 E e (L
Z)e

5) @% % ,L{“‘ :

b) BL# 3%
c) &% ix

ST SRS ST A
kit B itie " BRIk 0 ID 548 (SITENO) -

17 "ot 11 Print Screen # it & Google Earth 7 File >

Save > Save Image # it > %757 " BRI fr oK R Rl o

Jef T4 (Gathering Data)
BAaine FHE TR
A FA e B (F

7% ih

- PR EZFEX) Y s AR

DF AR A ERIFKE -

A A Bk R (Basic watershed characteristics )
av {1 Step 1) Project Area Information ﬁ%l T3 mﬁ;f] »FRL

Table 1. Basic Watershed Characteristics

B EAR R K ® 2§ hp LR > AP B A B (R
i-Tree Hydro #7% %
T3 ind g or BT g B 44 (7 i-Tree Hydro #7 % 60

Category Source® Default value Units
Watershed Land Area DEM N/A km® or mi®
Eco , Canopy,
Percent Tree Cover UTC, GIS /A %
b Eco , Canopy,
Tree Leaf Area Index UTC, GIS 5 none
Evergreen Tree Cover Eco 10 Yo
Ewvergreen Shrub Cover Eco 10 %
State Date/Time (Local) N/A NIA 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 exstingi-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 exdsting urban tree canopy analysis. GI'S = Your local govemment or university GIS

department.

¥ Leafarea indexes (LAl) can be calculated from Eco results forleaf area, which are presented in units of

mha. Divide those results by 10,000, to get LAL

BBk (Observed streamflow )

R ok & i-Tree Hydro # % 3 #5103
BLBOKIRZ BB i T e o A
P S éﬂﬁiﬁ'*

m-e B =

° Hydro % 345 3| #-3]4

’ /‘; J"E‘/Eljm? * :]‘::!-_F
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# i-Tree Hydro # - & /] EET‘J\,T?:}—' ST R R TR

ERARA SN
A U.S. Geological Survey » # % 2005-2012 & {» 3¢ £ &2 » 4o 7 333;»3 Iﬁ{_,”ﬁ

6‘

ey

M"#%ﬁw“—r%-»‘% k) B B Y E gz ° FAK
CA N - s N S Ay T Hydro PR e LRk 2 T ‘é’i&

LR S ST

EEARGEFE AR o TN AR * Y i-Tree Hydro #2474 € & e o BBk in F
Flae Z e 7 00T F
Table 2. Observed Streamflow Data Fields
Field name® Definition” Units
site_no site identification number MNIA
date_time date and time of observation YYYYMMDDhhmmss
tz_cd time zone MIA
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, z_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.
R E S Hydro Ap 7 0 F 1 B FFOT R SR o T ROF

adb Ak o PIRFORI RS R FT IR T T ‘f' %o #-d i\“ »
I (% - FFE ) #P 1) Project Area Information # 2 -

AR ti-TreeHydro 7 § @& * #75 Z]d aofff i o 4ok i545 2 FIEF TN B iz
PR R e 7 AP 0 BT AR i:‘:ﬁi%l > — B B #HcE o b|4e o i-Tree Hydro #
i * fFE 75 (accuracy code)  fed TN FF > T & - Bk liciE
(placeholder value ) 1 iF3% i * 4258 34 7 8 11

3t SR RO g B 73 e sh (wwwitreetools.org ) > Resources >

Archives > i-Tree Hydro Resources ® 35 ] °

F # 3t (Weather station )
F R TRALR PR > FIG TP R ] BB AR § BERF
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FerhpE o - TEREH- Bav A uﬁi’lﬁpi AF I

TR P FE- ' ke B o TN T
AT e I -

% i-Tree Hydro ¥ » & /| prenx § 22

Vg fexk o
4 g;{fpt:‘g i3 LIS SR PFiziz Bk sv‘f&&?aﬁﬂz E3
GOHEE ke g %ok

57
”?Vééfp‘?

i 344k p National Oceanic and Atmospheric Administration (NOAA ) 1

National Climatic Data Center (NCDC ) »
FHERTRG T R (B 2205
F oherbo BELRF A o &£ RDF R ’x’*e‘
AL BV ILEER Y P hF R E

014\
s
=
9
/4

SRR A S b
i>@4%%ﬁ§°ﬁ??@%
r z

Table 3. Weather Station Data Fields

Tz RECERE CBE-3
?p‘q‘ $ 5% i * 3t i-Tree Hydro & 2%

BlY EHI

FRFHL 7Y i R T o

% 2005-2012 # (I L AIE o 4ok iR
SERE T
Hydro VR eskihg ferb 2 B

v en

P AR
¥

Field name® Definition® Units

USAF Air Force catalog station number MIA

WEBAN NCDC WBAN number MIA

Y R-MODAHRMN year-month-day-hour-minute in GMT ¥YYY MMDDhhmm

DIR wind direction in compass degrees MNIA

SPD wind speed mph

GUS wind gust mph

CLG ;:';u:r ;?;:;gr—ém;;)paque layer with hundreds of ft
sky cover (clrclear, sct-scattered [1/8 -

SKC 4/8), bkn-broken [5/8 - 7/8], ovc-overcast, MN/A
obs-obscured, pob-partial obscuration)

L low cloud type MNIA

M middle cloud type MNIA

H high cloud type MIA

VSB visibility in statute mi (nearest tenth)

WW WwW ww® present weather N/A

w® past weather indicator N/A

TEMP temperature “F

DEWP dewpoint °F
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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 liquid precipitation in (nearest hundredth)
PCP06 6-hour liguid precipitation in (nearest hundredth)
PCP24 24-hour liquid precipitation in (nearest hundradth)

liguid precipitation for a period other than

PCPXX 1, 6, or 24 hours

in (nearest hundradth)
sD snow depth in

* Reqmred fields include: date_time, tz_cd, and value. See note below.
® For weather code tables, gcto Resources > Archives = i-Tree Hydro (beta) Resources > i-Tree Hydro
weather abbreviation codes at www .itrestools org.

20 RINOT Y Hydro4p 7 2 et 2 FHTREAH Y S D s Tk
oadbphE o F fRFHD RSN E ERTATIRFOTR S AR
»F] (% - FFEC) #P e11) Project Area Information # $% -

LR ¢ i-Tree Hydro 7 ¢ i@ * #75 Sl el i o 4ok (ndy 2 PR TFTHR - iz
LEEF e e o RIRT Y ,__é'z%&”iiﬁ%l)\ - i B#HciE o bl4e 0 i-Tree Hydro 7
P BRRIT d MFRRNAFE > TR - Bk 8k (placeholder value)
MR AR AR .

RS FEf ook AL 5] T 5t ek ( www.itreetools.org ) > Resources >

Archives > i-Tree Hydro Resources ® 35 3] °

&4"" BB T (Dtgttal Elevation Model » DEM )

T PE KT R LALE P RBIE SR 0 T BAHBEL Bk
Svmg‘:li’f?%-rﬁ* | (DEMﬁf e M AS A~ BEWEERFER GO
DEM » i * et UTM 45822 % B %48 > T g 5 ASCI 7 *o R g 38

’ﬁfﬁgﬁl“ﬁiﬁrz’ﬁ{ i“ ;—f—,, %—7;/{““; <Ki_],b‘r’___ >o

# 77 # (Topographic Index » TI)

Topographic Index (TI) € % % :#) 4 B} c9 DEM T B~ o F]pt > 4ok inE

ﬁ%?TLtﬁUMM@;ﬁm%L&ﬁf[EM pheh o i TL Ay iR iR Peag vt

AHTFEE LT LEERNEEZ RS bldo- BB & % FHF o i-Tree
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Hydro p 221395 USGS +* B cnTI 2 = B FHE » & 34 B 33 ~ 2§

B k% 2HIrHUCS £k ® o 2 2R %F B xfrd | e TIHE > M2 TR
BAENEF O EED Y Bl FIB30O# e > BE AN R AR B
—%LL f}|] )

F M Tldeie s 2 i & prif > 3

\\x:-

RCLERE

4 # & ¥ £# (Land cover parameters )
T3 mﬁig?l » T+ 151 Step > 2) Land Cover Parameters 333?'] VS

Table 4. Land Cover Parameters

Category Source® Default value Units

Surface Cover Types (should total 100%)

Tree Cover fﬁg Canory: A %
Shrub Cover Eﬁ.“cl' g‘fgw 12.3 %
Herbaceous Cover E;%I' (é:lagnpy N/A Yo
Water Cover e G NA %
Impenious Cover Elflz%,l (éelzgnp}r N/A Y
Soil Cover Eﬁ‘nc,l g?gw 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%)

Penious Cover Eco N/A %
Impenious Cover Eco 6.1 %

? DEM = Digital Elevation Model data (see Appendix 1). Eco = An exstingi-Tree Eco study; althoughitis
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 particuladydifficult to find. One strategy is to adjustthe value in the calibration process
until the model stream flow resembles the observed streamflow; see Calibrating the Model to leam more.
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£ # $08 #-7) (Calibrating the Model Manually )

FEHCAIN 2 - W8 ) FAR A 0 R FHCL] Sl TIRCRUR IR AR DO R R K

P Al MR L Ak 2 A (et R R B EFE CFE R

T RURERAR ~ BEF ) MOBCERBLBIE VRO o B F o GHEAIRE M R
And B B E >  A E R o B R ETEME  AE
w T IR o

i-Tree Hydro 2 p & {42 7 > 1% JEBLRI b 7 R R A R k2 %
Bl BB RGETA ek RA R AR PR EAER > BT IAK- LS
Boo R HEANPE - 2T AT R R -

WRKRRT o G SR SBR TR FEER - URFRA - Fin

i-Tree Hydro & % 3 = % S8k @ ¥t 8 BRI 5 B o 40 I - S Bk
Z_» j#_Current parameter set TR GUEH Y EEIZN T B FEF Delete
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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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ték— &> &K% DEM #-3] (Appendix 1:
Creating a Watershed Digital Elevation Model )
b (A FR) F & APHE ER R ORI LApH 5 o A
BridE @ % ArcGIS & = Bk % # =18 #-73] (Digital Elevation Model » DEM )
s & P o P PP BR R E DEM T - Bk R A fo ArcGIS 1 £ -

PARF gk A BT
1) #4 b F) § 8 Lnb kR E R RS 0 KUSGS T 48
DEM F#L o
2) 1* ArcGIS ™ ;‘ fﬁ?%}ﬁf\?i— i DEM #-4] » 47+ &Kk ?m‘;??'r °

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

H 4 (Results)
P FE K A S I R ERRERODEM CA] 0 e ¢ G H R
i E S UTM %8 0 4 5 ASCIL 2 5% o

K _USGS =™ i\ DEM F # (Downloading DEM Data from USGS)
B (%- TR I ZE2ATER ) rRyitan 2 B8 TR LR o ki ELp R
6 222 - B DEM 1% - % 4 USGS T 42 & el o 4ok i g p & o
DEM p“}'”“/}hﬁ R RFT U E 'EFFFUH ’DEMF‘f f@;—ﬁp 10 3] 30 =~ & e
JAITR o fRATRAZR TR T ARIY o R R § RARH R O B AR M OHC
g @A e o

1) /# %2 USGS DEM & b http://viewer.nationalmap.gov/viewer/.

Frd R G AR DS BT F e e FR
i * Google frip b B 4 F 305 1L Fa e it o
2) ¥ % ZpI% 7 Overlays 1R 4t:E58 » * Mg v LEE > Fest o
(GLERF TN TROTHENE o) T &R
a) 7% Base Data Layers = » 4= ¥ Hydrography °
b) # Base Data Layers & > 47% + Governmental Unit Boundaries °
#%# Features o B~} #75 E 1= > “ﬁE County or Equivalent fr
State or Territory °
3) ##* 1 B3k A{ﬁ] feL # Rk o
4) 2L Download Data % 4% 1T f AL o
5) = Download options L% # - &% Click here *2 T & T fLehT i » &
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RN EIER ST HE o a7 _Google Earth #35 % 3 -k
mrin ER DR RE (Ble ) E#- By ELRERNRE
# (B3I )-

6) 7 USGS Available Data for download 4L % ¥ - 7 i Elevation if 1=
i¢ » ‘£ # Next o

7) iE# ArcGrid # ;' e National Elevation Dataset ( 1/3 %4} ) > if # Next o

FOAR Tf DEM TP » B 5 (Rehf K% < v Mg dF > F1G ek iRRH

TvRfa R § - B & E o 1;,»—%*34‘7—5 FrHB AL ¥ - @ o l,s—':;\m‘\f | A% % 5 o#r
TR R AL > X L VA IR DA (timeout) | iR > 16 @ R EATH

8) ¥ FHMTEROTHERILF > BF L + &1 Checkout #%-4= - 4%
ﬁ@#ﬁfﬁﬁ%]% T FEE S, T ﬂ.!’«?PlaceOrdero

9) ¥ RiTF| T FEETH B GRERT LR o PRIl T )
PHFRTR R LR SF RO A ZIBINGT

Google
)

Fig. 4: Watershed boundaries determined using Google Earth, EPA stream file, and
Hydro stream gage file.

(Bz)
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T v e Indces
“ k2 v L wydeegractyy (WMD)
+ ¥ {4 Wetersred Scurdsry Detaset
= ¥ @ Hoh Resoien
s34 ¥ ®ron
"5~ O Pont fvent
1Y O Fow Oremen
~ 8T ©vsetady
T Oam
=M~ © Rowine
MY Puea
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£
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L
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S B N

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)
T RR GG OTOR S > T E B2 L - Bk 03] 0 T4 AreGIS
?oe i F & S X f2¥ ArcGIS Spatial Analyst Hydrology Tools

1) % ArcMap # fx DEM T4 o & & $& 71

e

=

DR AR RER LI PR T

2) B fx ArcToolBox - | ¢ = Spatial Analyst Tools > Hydrology -

-|of x|
D& B X | v | & |[11307008 ERAP R Y=
= e r
- £ Layers = @ Spatial Analyst Tools -
=5 + 9 Conditona O
value + Density <
Hgh : 422,531 + Distance &N
' + & Extraction o
Low : 167.455 + & Generalzation &
+ Groundwater 0
A Basn S
> Fil =
A Flow Acaumuation g
A Flow Direction ;
A Flow Length ]
A Snap Pour Point k
A Stream Link i}
A Stream Order oy
A Stream to Feature
Display Source A Watershed || -
Selection Map Book | Favma[mT&am]M] & 20 = 1] [
81,616 41.756 Decimal Degrees

3) §4& - #% Fill 1 £E %% % DEM 3| chif 7 -

4) #% > # * Flow Direction 1 £33+ ¥ 43 2 (S «nDEM B A (% p 3
Z) mE S B o
5) # 7T & - & * Flow Accumulation 1 £ 35 ki » B (kp # 2
z) PRI E e
6) 145 ok EBIHEnE > L RahB ok RE 2 - B T 2k (pour
point) | °
a) 7% ArcGIS Tools GoTo XY _(Degrees X
MERr e LD 9w
1EHY ER
Long: | 81 3748°W Lat: | 412343

GoToXY 1 & »

b) #p T ﬁi%l » iR BBl R R ~ & frf) ¢ Long:
81 37°48”W Lat: 41 23°43"N o (@ * 7 v 4B\ B e fd
oo R HIGRR ok R FIIRERAF O R 2
FA @ 2L B o)

F 4 Add Point 454 > A KREIR B R /B K R B

h - BiRge e
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d) ﬂ*ﬁ?IEMﬁ@HJ’ﬁﬁ«ﬁﬁﬁﬁﬁaﬁz%?
Faf 7 d DEM £ = drkn o 45 4
Bok®eni Lokindie o SRR ]

T o ;‘;—/FE.;Z}:T 2 @J >R o IR B
A2~ 850 3 100 FR > 02

o

Ble Edit View

Boolmarks [Insert Selech

DEEES s+ 2BX «

o » {a
F Lay -| + (@ Cartography Toals -
=0 [ "Gﬂ.i;t tation_ + @ Conversion Tools C
& + Data Interoperability Tools ::
M pourpt . Data Management Tools o
& + @ Geocoding Tools . .
O watersh_Fow3 v ) Geostatistical Analyst Tools LRl Move pour point
0 r Referencing Tool ; .
= O watersh_Fow7 : g vlul:e 'Z:,s o L4 into stream
L[] + (@ Mulbdimension Tools Ll and 50100 ft
O watersh_Flaws + Hetwork Analyst Tools
: g:: — downstream
+ schematics Tooks [‘_‘ém
+ Server Tools
- i@ Soatial Analyst Tools
- Ei Canditiona *
H E Density (i ]
ad | + i Distance #
il - g Extracton Streamflow
Digplay Source F Generalizaton =[]
Salaction Map Boo Favorfies | Index | Seanch | Results als @0 &0

Get help on the menu command or tool you select

on Tools Window Help

+

= ([13909

)

8163 41.

Ao A
T B ;U IR
B EP A o 4o

LT

397 Decimal Degrees

7)

a)
b)

i * shapefile 4f #83% /1
% ArcCatalog *

ﬁgﬂl:,o
i

¥ 5 B4 DEM TR el 2k S e
% = ArcMap [# £ <92 ~ 8k shapefile -

c) Rk

d)

8)

a)

2k
=

9) st

A a8k )

-ffﬁvﬁ;l
Point %
i# * Watershed 1 £

=) foii ~ BER A (%:«ﬁ%; ) 2k
P B EEREPRER o (F R PR A G

Ek k% “F—':

2T oo iRk SfEY %03 SiE o
( # ¥_Basins 1

:\_._Q ’ ]_E_ L,?Kﬁ_%_!,

“;? ';fggfr'm ]’_‘4;

:Q_ﬂmo)

oo dod v i T % 4p Tt

a)

N

b)

B Bg AT

# # 50

o

(=3

» BL shapefile > f73 » B3z ¢

1 100 &=

- % #77 POINT shapefile °
% i@ Create New Shapefile > Spatial Reference > Edit >
Import > Browse if| f 2 DEM F 3£ 74

5 A RV |
’ ;I'Z";}.;»‘,?i /Ji SUT

= 3% = ¥7e Pour

N R [ RCTT 190
X FoRF o

Ciae TR ¢ S BB KR

€ AR

—§§

FEGRR AT e DEM FoRehz BB s F B Rk

% oo ok Xy o ﬁi%'gi%?—r?‘jﬁf’?i%%ﬁ,ﬂ? .
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Fle Edit View Bookmarks [nsert Selection Tools Window Heb

-l

Dl & B X v o« & 11307006 v PO K2 setalanalystv L
x x -
= a|| Lo ArcToolbox - @
- @ poupt + @ 30 Analyst Tools 2
Fy + @ Analysis Tools i
- Watersh_Fiond + ArcPad Tools "
Jo + Cartography Tools o
= O FlowAcc_Flow3 -1 Corversion Tools M
Vahoe = & From Raster ®
Hgh : 3.0427 A Raster to ASCH
I | A Raster to Fioat 4=
Low:0 #* Raster to Point =2
= O Flowdir_Fil2 A Raster to Polygen
LBt A Raster to Polyine 1
2 + & From WFS |
B + Metadats N
s + To CAD
s + & To Coverage i ]
- ;j + To dBASE “
ol 1 I 2 & ToGeoda!abaseI _I‘:J %
Display Souce || L1 =] =
Seecton | _MapBook | Favortes [Index | Seach | Resuts| ¢ (g n @ u 4| [»

81,146 41,682 Decimal Degrees

10) i & ArcToolbox > Conversion Tools > From Raster > Raster to
Polygon > -3 -k % crfimd K ip B A 3 5 5§73 o

11) i% :E ArcToolbox > Spatial Analyst Tools > Extraction > Extract by
Mask » ¥4kl -K % 53835 (kp #H ;- ) 4t R 4> DEM (7‘55}?

_)o

21 0y 2
\:’fi‘/—q— RN

o
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Fle Edt View Bookmarks Insert Selection Tools Window Help

D& (=} | & [1:1.307.006 > & PO I K2 spatalanaystv L
- £7 Layers - = @ Spatial Analyst Tools -
= [ indGaugestation_ + & Conditional S
° + Density -+
= M pourpt - §Dsme X
S - Extraction e
- [0 RasterT_Watersh A xtractby Atrbute | &M
A Extract by Crde @
A Extract by Mask
A Extract by Ponts &
High : 422.53 A Extract by Polygon =
I A Extract by Rectangl
Low : 167.45¢ A Extract Vaues to Pe 2
= O watersh_Flowd A sample
Clo + Generalizaton
- O Watersh_Flow? . Grounchwater k
mo + & Hydrology (i }
= M1 Waterch Flowé L] . s Interpalaton Py
L4 i3 + & Local ]
Display Source o] sdssssf 2 & o
_Selecton | MapBook || Favortes |Index | Search | Resuts | & g n | 2 u «| lvl—A

-81.787 41.756 Decimal Degrees

12) i% i ArcToolbox > Data Management Tools > Projections and
Transformations > Raster > Project Raster » & #74 &+ 47:% (s e DEM
(kp#HFL-) I UTM = < o
a) UTM %&b % %5 a § “17 I o § B UTM % % i
R T
http://egsc.usgs.gov/isb/pubs/factsheets/fs07701.html
b) #5414k o 5 ¢ WGS 1984 datum o
C) + IS  NAD 1983 TO WGS 1984 1 -
d FHvHEEDFEXRE -
B FE bk wweE - RRAI - ndpn £ATPRFC BHEDE LT R
B (%pshart ). E4# OpenAttribute Table o & * # 2.1 2 4 % 3 A7
B- BATH 2 BF AW ¥ L 45 EH Calculate Geometry ° i
# Area frT > 22 o
14) % & ArcToolBox > Conversion Tools > From Raster > Raster to ASCII >
e 4T R S EATRPHDEM (kpHBL =) 5 ASCH 3¢ -
15) 2 7 H1 % (Windows Explorer) # » #- ASCII # %k cf & #5LTXT i<
% 5 DAT 2 * 3t i-Tree Hydro °
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Her= 1 3 A3dp & F A (Appendix 2: Topographic
Index Data )
¥ A74p i (Topographic Index » TI) # * 30 = ¢ 1 DEM #72& » 4o 2 p :
1) TIREE B T ke iRR AT BAG o 7@ % T a8 E
TI=1n (a/tanB)
Where :
a=FTF kR = (P HE AfE+]) *RE LR
tanB=3 & A F Tk 5 e F R AERAL - LH A o P H IRT R R
B LR o
2) FARER® 30 2% LAFHH I DEM 2 & o gy IR R 100 5 f2 49
B o

TIE = Bl & ESRI'S ArcGIS # * 277 fig » T 4 & e oy A dp dicip 1~ % 38
FhARE (Y~ 8 2B Rl fo HUC8 f-k % ) 12 % NHD 3 %47 & k48 -
1) B f#47 A 2 ®-k* F# % (High Resolution National Hydrography
Dataset) -k T § # S0 R ISAS T B B R RN her ) R ER
TR SN s 3o BRIE (T o
2) ArcGIS Spatial Analyst Tools > Zonal > Tabulate Area * ** 3+ 5 TI 45 # 3 42
PURBEERERREZ RBHAR AL EF (VS sm g pE
fr HUCS k% ) o s A2 A g I B o4 > ZINE B 28 driedr o 35
LG E R R
3) ArcGIS SpatialAnalyst Tools > Zonal > Zonal Statistics As Table ¥ 14 3, %z
Ben®phx (V328 BPlE{cHUCS k%) P cn® b cn T4
BE (Bt ~ B ~BiE)o
4) FBEADTIEFRRAS = LB F (ML RIS ) L3785
| T iR B oo

44



ez 13 E 5% FE (Appendix 3: Calculating
Pollution Load )

¥ * T2k R (event mean concentration > EMC) {— Brzt il N&- Bh
FOORBEAFORE BT IORA o VA RE S RES SRR LT
FOBRAREMCa G B ¥ XA kP FakRK AT TENE B - &5
2 3% (Sansalone fv Buchberger, 1997 ; Charbeneau {v Barretti, 1998 ) :

M [C®)QMd  TC®)Q)At

BME =0 =5 = TTowd T TZema

COfr Q)5 FRSERELNE EHFand Rl - d MfcV 5 2587
TR R BRSO A o P B > EMC AR R T e I
o a2t E kRIS EMC FA 2R~ Bk R G4 4 o
EMC = 8 =-k8f (% 5 mgl) h5 25 FEHE o

FHWEMC 28054 i wE (L) 3
L = EMC = d, *A

29 EMCRE 2 T35k R (mg/l- mg/m’--- ) Q #¢2 EMC #p M ch— BpF
Bz i@z d (Vh~ mP/day------ ) dy .8 =5 ff o F AR (mm/h > m/h s

m/day-+-++- )o@ A EFEF G A (mPeeee )» 7% T i-Tree Hydro e8 -k % & -

T F EMC £ i@ntifitpk > BREZRCMPE FERE - KB 7
ﬂg &ﬁ’?IFL C A b B EBETERT A B MY EMC o e (T s E R
EMC #P~ 8 b k¥ CARY»> (e BP0 > A ppk kRS- BRI EF 4
ENFuET T EfHF I S BEAMEL Y DT E LR
EMC R I p 22 3 17 552 & BB Bk T b f & RiDind 4525 % 4 o
KR oA FHRT CEMCHET BN FEEF LY Eabg i 2
(USEPA, 2002) -

e P RS B EMC e R T2 A AT A B FT A RS T

FWMET Y G2 h7 % Boid o dok RS BenBcE B2 Y o Rl Y
+~‘§p R R EE o g et #EiE mﬁr&:nd FEE e d 3t & Bk Rl Y
F Efor P R EAes s 2 e woary %#ﬂﬂiﬁ];., MR LELR
(Beaulac = Reckhow 1982 ) -
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Fig. 6. Interstorm wvariation in pollutographs and EMCs.

(=)

BOR i AIs Y SR SA 4 0 ERRE 1977 £ 7 FiFk ﬁ;ﬁ/zj‘ E N BN

( Amendments of the Clean Water Act) ¥ 3 » 7 > R &34 (Nationwide
Urban Runoff Program » NURP ) - % ® k3 %% & (U.S. Environmental
Protection Agency ) P 3 NURP > #iEE* F 7 F v A 2 RE 2B 2 FF (7
P o % 57 80005 i o

1983 & » £ Wk %k & (U.S. Environmental Protection Agency ) = i 1
NURP chi % » # 52 RPB 5 ity it~ BRERFF 4P - L~ B
FWH F? N L - R R 92300 Bk R o FAL

% f NURP 3 & 3 3 £ & 3% :
o FTORERI S AT AL XS LT
’E-gﬂ g:t‘ %\%ﬁ“fﬁiqﬂiﬂ’s& éfu;"-'ﬂs i
) é."\’:‘l- '— m 'g ’ EMC mﬁ"i—'@;’ﬁiﬂ\l} ZL ,J:,_‘ MTF EMC . ]ﬁ& E‘b g:(ili_
Bong Ao

SRR EMC £ R 2.+ » RN
ThEFE S

Flpb > T A IRE XA RA G oSt 23 % 557 0 5 % > USGS 2

27 ¥ - B AR (Driveretal. 1985)» 23 1980 £ ¢ # » 4 21

‘E‘F TR N7 BT e BERN AR 1100 BRI SR ATRIF e F R o gt b 5 £
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Table 6. National Pooled EMCs and NURP EMCs

Data EMCs No. of
Constituent

source” Mean Median events

Pooled 78.4 54.5 3047
Total suspended solids: TSS

NURP 17.4 113 2000

Pooled® 14.1 11.5 1035
Biochemical oxygen demand: BODs

NURP 10.4 8.39 474

Pooled 52.8 44.7 2639
Chemical oxygen demand: COD

NURP 66.1 a5 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 a7

Pooled 1.73 1.47 2693
Total Kjeldhal nitrogen: TKN

MURP 1.67 1.41 1601

Pooled 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 13 1579

Pooled 162 129 2234
Zinc: Zn

NURP 176 140 1281

* Pooled data sources include: NURP, USGS, NPDES
" No BOD; data available in the USGS dataset pooled includes NURP+NPDES
“Mo TS data available in NPDES dataset; pooled includes NURP+USGS

3t i-TreeHydro @ % > 273 44 Bk T 358fr T B EMC & (1 %) #4 R
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ke B L ¥ (Appendix 4: International

Support )
AT KB Y 7R LAY o Hydio 0 { LA S
AR E R R R RS o o B Teh R F S oS
40 F 1‘* » 12 5% X_i-Tree Hydro e & F o &7 it - &~ FJ¥E S 1T ey
Gk o U HF R %R (forums.itreetools.org ) » 3 ﬁ i
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dd

wvalue

B L i i I I e ]

gite no
158

0e7101%
0&71015
0e71015
0e71015

column column definition

gite no D2GS gite identification number
date time date and time in format (YYYYMMDDhhmmss)
tz od 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
14H 63 b | 55 16M 15 15
0 20070101000000 MST 2 1 2.4 2
0 20070101001500 MET 2 1 2.7 2
0 20070101003000 MET 2 1 2.7 2
0 20070101004500 MST 2 1 2.9 2
ML R 0t 2 2 hdate_time Ml ik 4 pE B S 00 2 TR
FEOPER o bldeo 4ok niE4E T EST » 2 (GMT-5)> @ % % B

=3 GMT +1 > 7% date_time i3 6 ] BF o 322 F]1 5 § % FAL#-A
Bk S AR DR RIS ARBRR S AR R
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